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Protocol Amendments

Summary of Change(s) Since Last Version of Approved Protocol

Amendment Number Amendment Date Global/Country/Site Specific
1 28 June 2017 Global

The primary purpose of Protocol Amendment 1 is to allow subjects to directly enroll into the study. without
requiring prior participation in an antecedent study. Subjects who do participate in an antecedent study
(SPD489-347) are still permitted to rollover into this study.

Description of Change Section(s) Affected by Change
Removed references to “A” and “B” subjects as pertains to performing Section 7.2.3.2
CGI-S at Visit 0 for directly enrolled subjects.
Changed “individual who is medically responsible for the subject” to Section 7.2.4.9
“individual who is trained and certified and is preapproved by the

sponsor”.

The original protocol neglected to include the “B” Subjects Volume of Section 7.2.5
Blood Table. With removal of “A” and “B” subjects in this amendment,
all future subjects will follow one Schedule of Assessments which was
previously the “B” subject population. This is now represented in the
amendment (volume of blood revised from 18 mL to 45 mL).

Subjects will have the option for laboratory assessments to be collected Section 7.2.4.6, Section 7.2.5
by a home health care nurse, managed by United Biosource, LLC (UBC)
at their residence.

An enrolled analysis set was defined, to be consistent with SPD489-211, | Synopsis, Section 9.7
also an open-label study. The enrollment set will be summatized in the
disposition table.

Clarity regarding analysis of ADHD-RS-IV Preschool measurements Section 9.8.1
was added. The efficacy endpoint for the ADHD#RS-TIV Preschool
Version is defined as the change from baseline Definitions of “Baseline”
for rollover subjects and directly enrolled subjects were added.

Clarity regarding analysis of GCI-I measnrements was added. The Section 9.8.2
efficacy endpoint for GCI-I Preschoel Version is defined as the change
from baseline. Definitions of “Bageline” for rollover subjects and directly
enrolled subjects were added.

Added Appendices for Boys’ Stature-for-Age and Weight-for-Age Appendix 2.4, Appendix 2.5
Percentiles and Girls® Stature for Age and Weight for Age Percentiles

See Appendix 1 for protocol history, including all amendments.
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EMERGENCY CONTACT INFORMATION

In the event of an SAE, the investigator must fax or e-mail the Shire Clinical Trial Serious
Adverse Event Form within 24 hours to the Shire Pharmacovigilance Department. Applicable
fax numbers and e-mail address can be found on the form (sent under separate cover). A copy of
the Shire Clinical Trial Serious Adverse Event Form must also be sent to the CRO/Shire medical
monitor by fax or e-mail using the details below.

E-mail address: _ (electronic query submission site)

For protocol- or safety-related issues during normal business hours 8AM-5PM eastern
standard time, the investigator must contact the PPD medical monitor:

phone: |

Mobile: _ (callers will be transferred.to'the medical monitor’s cell phone)

For protocol- or safety-related issues outside of normal business hours, the investigator
must contact the PPD medical monitor:

phone: [N
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PRODUCT QUALITY COMPLAINTS

Investigators are required to report investigational product quality complaints to Shire within
24 hours. This includes any instances wherein the quality or performance of a Shire product
(marketed or investigational) does not meet expectations (eg, inadequate or faulty closure,
product contamination) or that the product did not meet the specifications defined in the
application for the product (eg, wrong product such that the label and contents are different
products). For instructions on reporting AEs related to product complaints, see Section 8.

Please use the information below as applicable to report the Product Quality Complaint:

Origin of Product Quality Complaint E-mail Address

North and South America _

European Union and Rest of World _

Telephone numbers (provided for reference if needed):

Shire, Lexington, MA (USA)
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STUDY SYNOPSIS

Protocol number: SPD489-348 Drug: Lisdexamfetamine dimesylate

Title of the study: A Phase 3, Open-label, Multicenter, 12-Month Safety and Tolerability Study of SPD489 in
Preschool Children Aged 4-5 Years Diagnosed with Attention-deficit/Hyperactivity Disorder

Number of subjects:
Approximately 100 subjects will be enrolled into this study. Subjects will enroll into this study from antecedent
study SPD489-211 or SPD489-347, or through direct enrollment.

The sample size was established to provide long-term safety data in this population.

Investigator(s): Multicenter

Site(s) and Region(s):
Approximately up to 60 sites in North America.

Study period (planned): Clinical phase: 3
2014-2019

Objectives:

Primary: To evaluate the long-term safety of SPD489 administered as a daily morning dose (5, 10, 15, 20, and
30 mg/day) in preschool children (4-5 years of age inclusive) diagnosed Wwith Attention-deficit/Hyperactivity
Disorder (ADHD).

The evaluation of safety and tolerability will be based on the occufrence of treatment-emergent adverse events
(TEAES), specific evaluation of blood pressure, pulse, weight, height, clinical laboratory evaluations,
electrocardiogram (ECG) results, and sleep assessments.

Secondary:

1. To describe the long-term efficacy of SPD489 using the clinician administered Attention-
deficit/Hyperactivity Disorder Rating Scale-IV,Rreschool Version (ADHD-RS-IV Preschool Version).

2. To describe the long-term efficacy of SPD489 using global clinical measures of improvement, as measured
by the Clinical Global Impressions — Global Improvement (CGI-I).

Rationale:

The purpose of the study is to evaluate the long-term safety of SPD489 in preschool children who are diagnosed
with ADHD. Based on IMS Health data and discussion at the Food and Drug Administration (FDA) Pediatric
Advisory Committee in September 2012, it has been noted that there is off-label use of SPD489 in children
under 5 years old (4%, or approximately 100 000 patients between February 2007 and March 2012). The lack
of controlled data regarding the safety and efficacy of SPD489 in the preschool ADHD population, along with
the prevalence of off-label prescribing of SPD489 supports the need for SPD489 studies in the preschool ADHD
population. Importantly, it is not known if the therapeutic effects of stimulant medications in school age
children with ADHD can be extrapolated to preschool children with ADHD. There are some indications that the
effect size may be reduced (Greenhill 2006). There may also be differences in the safety and pharmacokinetic
profiles (Wigal 2007; Wigal 2006).

Generating long-term safety data in this population will provide important information on the use of SPD489 in
the preschool ADHD population.

Investigational product, dose, and mode of administration:
The sponsor will provide SPD489 as 5, 10, 15, 20, and 30 mg strength capsules.

All subjects will be instructed to take 1 capsule daily throughout the study at approximately 7:00AM (2 hours).
SPD489 will be administered in one of the following ways:

o swallow SPD489 capsules whole, or

e open capsules, empty and mix the entire contents either with yogurt, water, or orange juice.
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The contents should be mixed until completely dispersed. The subject must ingest the entire amount of the
mixture immediately within 3 minutes. The subject should not take anything less than one capsule per day and a
single capsule cannot be split. The empty gelatinous capsule should be discarded.

Methodology:

This study is a Phase 3 long-term, open-label, safety and tolerability study in preschool children (4-5 years
of age inclusive at the time of consent) from antecedent study or direct enrollment with
Attention-deficit/Hyperactivity Disorder (ADHD).

The study will have 4 periods: (1) Screening and Washout; (2) Dose-optimization; (3) Dose Maintenance; and
(4) Safety Follow-up.

The duration of the evaluation phase (Dose-optimization and Maintenance) will be 52 weeks.

SPD489 will be provided in 5, 10, 15, 20, and 30 mg capsules.

Subjects may be required to visit the site up to 20 times over a 57-week period.

Inclusion and exclusion criteria
Inclusion Criteria:

The subject will not be considered eligible for the study without meeting all of the\Criteria below (including test
results).

1. Subject is male or female aged 4-5 years inclusive at the time of consent)from antecedent studies
SPD489-211 or SPD489-347 or at the time of consent if directly enrolled.

2. Before completing any study-related procedures, subject’s parént(s) or legally authorized representative
(LAR) must provide signature of informed consent, and there must be documentation of assent (if
applicable) by the subject in accordance with the Internatignal Conference on Harmonisation (ICH) GCP
Guideline E6 (1996) and any updates or revisions, andrapplicable federal or local regulations.

3. Subject and parent(s)/LAR are willing and able to ¢omply with all of the testing and requirements defined
in the protocol, including oversight of morning dosing. Specifically, the parent/LAR should be available at
approximately 7:00AM (+2 hours) to dispensethe dose of investigational product for the duration of the
study.

4. Roll-over subjects from antecedent SPD489-347study:
a.  Subject completed the antecedent’ SPD489-347 study
5. Direct enrolled subjects must meet antecedent study inclusion criteria, as listed below:

a. Subject must meet Didgnestic and Statistical Manual of Mental Disorders, Fourth Edition — Text
Revision (DSM-IV-TR) criteria for a primary diagnosis of ADHD (any subtype) based on a detailed
psychiatric evaluation conducted by a sponsor-approved clinician

b. Subject has an ADHD-RS-IV Preschool Version total score at the Baseline Visit (Visit 0) of >28 for
boys and >24 for girls.

c. Subject has a Clinical Global Impressions — Severity of Illness (CGI-S) score >4 at the Baseline Visit
(Visit 0).

d. Subject has a Peabody Picture Vocabulary Test, Fourth Edition standard score of >70 at the Screening
Visit (Visit -1).

e. Subject has undergone an adequate course of non-pharmacological treatment OR the subject has a
severe enough condition to consider enrollment without undergoing prior non-pharmacological
treatment, based on investigator judgment.

f.  Subject has, in the opinion of the investigator, participated in a structured group activity (eg, preschool,
sports, Sunday school) so as to assess symptoms and impairment in a setting outside the home.

g. Subject has lived with the same parent(s) or guardian for >6 months.

Exclusion Criteria:
Subjects are excluded from the study if any of the following exclusion criteria are met:

1. Subject was terminated from any antecedent SPD489 study for non-compliance and/or experienced a
serious adverse event (SAE) or AE resulting in termination.
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2. Subject is required to or anticipates the need to take prohibited medications or medications that have central
nervous system effects or have an effect on performance, such as, but not limited to, sedating antihistamines
and decongestant sympathomimetics, or other monoamine oxidase inhibitors. Stable use of bronchodilator
inhalers is not exclusionary.

3. Subject has a concurrent chronic or acute illness (such as, but not limited to, severe allergic rhinitis or an
infectious process requiring antibiotics), disability, or other condition that might confound the results of
safety assessments conducted in the study or that might increase risk to the subject. Similarly, the subject
will be excluded if he or she has any additional condition(s) that, in the investigator’s opinion, would
prohibit the subject from completing the study or would not be in the best interest of the subject. The
additional condition(s) would include any significant illness or unstable medical condition that could lead to
difficulty complying with the protocol. Mild, stable asthma is not exclusionary.

4. Subject has a documented allergy, hypersensitivity, or intolerance to amphetamine or to any excipients in
the investigational product.

Subject has a known family history of sudden cardiac death or ventricular arrhythmia.

Subject has a blood pressure measurement >95th percentile for age, sex, and height at the Screening Visit
(Visit -1) or the Baseline Visit (Visit 0) or a history of moderate or severe hypertension.

7. Subject has a known history of symptomatic cardiovascular disease, unexplained,syncope, exertional chest
pain, advanced arteriosclerosis, structural cardiac abnormality, cardiomyopathyy serious heart rhythm
abnormalities, coronary artery disease, or other serious cardiac problems placing them at increased
vulnerability to the sympathomimetic effects of a stimulant drug.

Subject is taking any medication that is excluded per the protocol.

Subject had any clinically significant electrocardiogram (ECG),or elinical laboratory abnormalities at the
Screening Visit (Visit -1) or the Baseline Visit (Visit 0), based/on investigator judgement.

10. Subject has a history of hyperthyroidism, or current abnormal thyroid function, defined as abnormal thyroid
stimulating hormone (TSH) and thyroxine (T4) at the S¢xeening Visit (Visit -1) or the Baseline Visit
(Visit 0). Treatment with a stable dose of thyroid medication for at least 3 months is permitted.

11. Subject has taken another investigational produet,or has taken part in a clinical study within 30 days prior to
the Screening Visit (Visit -1).

12. Subject is well-controlled on his/her current. ADHD medication with acceptable tolerability.

13. Subject has glaucoma.

14. Subject has failed to fully respond{ based on investigator judgment, to an adequate course of amphetamine
therapy.

15. Subject has a current, controlled (requiring medication or therapy) or uncontrolled, co-morbid psychiatric
disorder including but not limited to any of the below co-morbid Axis I disorders and Axis II disorders:

post-traumatic stress disorder (PTSD) or adjustment disorder

bipolar illness, psychosis, or family history of these disorders

pervasive developmental disorder

obsessive-compulsive disorder (OCD)

psychosis/schizophrenia

a serious tic disorder, or a family history of Tourette’s disorder

subject is currently considered a suicide risk in the opinion of the investigator, has previously made a
suicide attempt, or has a prior history of, or is currently demonstrating active suicidal ideation.

a history of physical, sexual, or emotional abuse

any other disorder or agitated state that in the opinion of the investigator, contraindicates SPD489 or
lisdexamfetamine dimesylate treatment or confound efficacy or safety assessments.

TE @ ho o o

16. Subject has initiated behavioral therapy within 1 month of the baseline visit (Visit 0). Subject may not
initiate behavioral therapy during the study.

17. Subject has a height <5th percentile for age and sex at the screening visit (Visit -1).

18. Subject has a weight <5th percentile for age and sex at the screening visit (Visit -1).
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19. Subject lives with anyone who currently abuses stimulants or cocaine.

20. Subject has a history of seizures (other than infantile febrile seizures).

Maximum duration of subject involvement in the study:

Planned duration of screening period: 28 days
Planned duration of treatment period: 52 week period

Planned duration of safety follow-up period: 7 days

Endpoints and statistical analysis:
Subject Populations

® The Screened Set will consist of all subjects who have signed informed consent.

® The Enrolled Set will consist of all subjects who have been dispensed SPD489 at the Baseline Visit
(Visit 0). Screen failures will not be considered enrolled subjects and will not be included in the
Enrolled Set.

® The Safety Analysis Set will consist of all subjects who have taken at least 1 dose of investigational
product.

e The Full Analysis Set (FAS) will consist of all subjects in the Safety Analysis'\Set'who have at least
1 post-dose ADHD-RS-IV Preschool Version Total Score assessment during the study.

Safety Endpoints

Safety assessments include the occurrence of treatment emergent adverse events (TEAEs), specific evaluation of
blood pressure, pulse, height, weight, clinical laboratory evaluatiens and electrocardiogram (ECG) results, and
sleep assessments [(including sleep diary data, and Children’s Sleep Habits Questionnaire (CSHQ)].

Additional safety rating scales utilized in the study will include:
Columbia Suicide Rating Scale (C-SSRS)- Pediatric/Cegnitively Impaired Version

Efficacy Endpoint(s)

The efficacy endpoint is defined as the change’from baseline on the clinician-administered ADHD-RS-IV
Preschool Version Total Score, where subjects that rolled over from an antecedent study, baseline is defined as
the baseline from the antecedent studysy(and for subjects that directly enrolled into SPD489-348, baseline is
defined as baseline of the SPD489-348 study.

The additional efficacy endpoint’is the Clinical Global Impression-Improvement Scale (CGI-I): Moreover, the
CGI-I will be used to determine the proportion of subjects with an “improved” measurement. The CGI-I
categories of “very much improved” and “much improved” will be classified as “improved” and all other
assessed categories are grouped together as “not improved”.

Statistical Methodology for Safety Endpoint(s)

Safety analyses will be summarized using the Safety Analysis Set, and presented by treatment group of the
antecedent studies, direct-enrolled group and overall for AEs, clinical laboratory results, vital signs, ECGs,
CSHQ, and sleep diaries. A listing of the C-SSRS will be provided for subjects with any positive responses.

Statistical Methodology for Efficacy Endpoint(s)

The FAS will be used to report the efficacy data. Descriptive summary statistics will be presented by treatment
group of the antecedent studies, direct-enrolled group and overall for the observed efficacy variables. Change
from baseline in total score for the ADHD-RS-IV Preschool Version Total Score at each on-therapy treatment
visit will be summarized.

Descriptive summary statistics will be presented by treatment group of the antecedent studies, directly enrolled
group, and overall at each on-treatment visit for CGI-I measurements. Additionally, the number and proportion
of subjects with an “improved” measurement in CGI-I will be reported at each on-treatment post-dose visit.
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1 BACKGROUND INFORMATION

Lisdexamfetamine dimesylate capsules (SPD489, previously referred to as NRP104) were
developed for the once-daily treatment of ADHD.

SPD489 capsules contain 5, 10, 15, 20, or 30 mg of lisdexamfetamine dimesylate, a new
chemical entity designed for once-daily oral administration. Lisdexamfetamine itself is a
pharmacologically inactive prodrug. After ingestion it is converted to /-lysine (a naturally
occurring essential amino acid) and dextroamphetamine (d-amphetamine, responsible for
pharmacological activity) primarily in the blood.

Amphetamine is a chiral compound that exists as 2 stereoisomers: dextro (d)- and

levo (1)-amphetamine. Lisdexamfetamine is the I-lysine conjugate of the dextro stereoisomer.
After oral administration, lisdexamfetamine is rapidly absorbed from the gastrointestinal tract
and converted primarily in the blood to I-lysine (a naturally occurring amino acid) and
d-amphetamine, which is responsible for the drug’s pharmacological activity.

Lisdexamfetamine is classified as a psychomotor stimulant.

Amphetamine appears to exert its pharmacological effects in‘the CNS by increasing the
availability of naturally occurring amines that have important functions in nerve terminals.
Amphetamine increases synaptic levels of dopamine (IDA), norepinephrine (NE), and serotonin
(5-HT) through multiple mechanisms (Hardman et al.,;2001). It promotes the release of DA, NE,
and 5-HT into the extraneuronal space, and also iphibits the reuptake of DA and NE into the
pre-synaptic nerve terminal resulting in prolonged residency of these neurotransmitters in the
synaptic cleft. In addition to producing a CNS response, amphetamine treatment is also
associated with cardiovascular effects suc¢h’as an increase in SBP and DBP, and pulse.
Amphetamine may also suppress the.appetite.

In addition to the approved indication of ADHD, other indications have been explored.
Additional information can be/found in the current IB for SPD489.

1.1 Indication and Current Treatment Options

Attention-deficit/hyperactivity disorder is a heterogeneous neurobehavioral disorder
characterized by a pattern of developmentally inappropriate inattentiveness, impulsivity, and
hyperactivity resulting in clinically significant impairment in social, academic, or occupational
functioning. Although ADHD was originally thought to be a disorder primarily affecting
elementary school age children, it is now recognized that ADHD may persist across a lifetime,
and that ADHD symptoms may manifest several years prior to entry into elementary school.

While there are hundreds of studies investigating the treatment of ADHD in school-age children,
there are very few studies exploring the treatment of ADHD in preschoolers. Although
diagnosing ADHD in a preschool child can be challenging, reliable diagnostic tools and
age-appropriate assessments are available, and it is therefore possible to conduct scientifically
rigorous ADHD studies in this population. It would be beneficial to provide additional
evidence-based support for ADHD treatment decisions in the preschool population.
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Estimates of the prevalence of ADHD in the preschool population vary depending on the
referral source and the method used to diagnose ADHD; however, it appears that approximately
4-5% of preschool children are considered to have ADHD. Using the Preschool-age

Psychiatric Assessment, an assessment validated for use in the preschool population, the
prevalence of ADHD in a sample of 1,073 children aged 2-5 years was reported to be 3.9-5.1%
(Egger et al., 2006a; Egger et al., 2006b; Egger and Angold, 2004; Greenhill et al., 2008). In
2007, the National Survey of Children’s Health obtained information from parents of

73,123 children aged 4-17 years (Centers for Disease Control and Prevention, 2010). Parents
reported a current diagnosis of ADHD in 5.5% of 4-10 year olds (Centers for Disease Control
and Prevention, 2010). Some reports utilizing a clinic-based sampling frame (versus a
community based - sampling frame) report the prevalence in males aged 4-11 is roughly 3 times
greater than in females (Szatmari et al., 1989). There is acknowledgment, however, that males
present with more disruptive symptoms and are referred for treatment earlier and more often than
girls (Hinshaw, 2002), so clinic samples are not likely to represent an accurate reflection of the
gender distribution of ADHD.

Genetic studies indicate that ADHD has high heritability rates (Faraone and Biederman, 1998;
Tannock, 1998) with an autosomal rather than sex-linked inheritance pattern (Wallis et al., 2008;
Thapar, 2002) supporting the gender-based prevalence ratios“ef 1:1 in the community which is
consistent with the reported 1:1 male:female prevalence. of ADHD in adults.

Attention-deficit/hyperactivity disorder is characterized by symptoms of inattention,
hyperactivity, and impulsivity that are “maladaptive*and inconsistent with developmental level”
(DSM-1V). Preschool children, ages 3-5 years;often exhibit symptoms of hyperactivity and
impulsivity, so it may be challenging to delingate what is “inconsistent with developmental
level” for this population (Smith and Corkum, 2007). Nevertheless, it is possible to diagnose
ADHD in the preschool population in a reliable fashion (Egger et al., 2006a; Egger et al., 2006b;
McGoey et al., 2007).

The presence of ADHD sympfoms that are frequent, severe, and developmentally inappropriate,
can be used to define ADHD-in this population (Connor, 2002; Smith and Corkum, 2007). In
addition, impairment in 2 or more settings establishes that the constellation of ADHD symptoms
is maladaptive and not confined to a specific environment. The severity of ADHD symptoms in
a preschool child can be reliably measured using scales such as the PAPA and the ADHD-RS-IV
Preschool Version that have been validated for this population and include age-appropriate
questions and prompts (Egger et al., 2006a; McGoey et al., 2007).

It is appropriate to consider whether an ADHD diagnosis in a preschool child will endure or
resolve as the child matures. ADHD has been described in terms of a developmental trajectory
that can be modified by biologic or environmental factors (Sonuga-Barke and Halperin, 2010;
Sonuga-Barke et al., 2005). Potential risk factors such as severity of ADHD symptoms, the
presence of oppositional defiant symptoms, and neuropsychological impairment may affect the
course of ADHD (Sonuga-Barke and Halperin, 2010). Although some children may not retain
the ADHD diagnosis as they grow older, for many children the diagnosis endures beyond their
preschool years (Lahey et al., 2004; Tandon et al., 2011). In a sample of 96 children aged

4-6 years with ADHD, 79% of the children continued to have an ADHD diagnosis 3 years later
as compared to 3% of the non-ADHD control children (Lahey et al., 2004).
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This finding was replicated in a sample of 48 children aged 4-6 years with ADHD who were
followed for 2 years (Tandon et al., 2011). These results suggest that when an ADHD diagnosis
is first made in a preschool child, it is likely to be stable over time.

The constellation of impairments associated with an ADHD diagnosis in preschool children
suggests a characteristic profile similar to that for individuals diagnosed after the preschool
period. Preschool children with ADHD demonstrate impairments in social functioning and
pre-academic skills (DuPaul et al., 2001; Ghuman et al., 2008). They are also more likely to be
aggressive towards others and to sustain an injury (Greenhill et al., 2008; Rappley et al., 1999;
Connor et al., 2003). In a longitudinal study which followed children from aged 4-21 years, the
attention span at age 4 years predicted math and reading skills at age 21 years and completion of
college at age 25 years (McClelland et al., 2013).

Currently, the lack of a robust body of evidence derived from controlled clinical studies in
preschool children makes it difficult to create reliable treatment recommendations. The

AAP ADHD Clinical Practice guideline suggests that preschool children with ADHD

initiate treatment with behavioral therapy prior to using pharmacotherapy (Subcommittee on
ADHD et al., 2011); however the PATS results indicates that 13%-0f preschool children have a
satisfactory response to behavioral therapy (Greenhill et al., 2006). If the preschool child with
ADHD does not respond to behavioral therapy, the guideling then suggests the use of
methylphenidate. Of note, methylphenidate does not hay¢ an indication for a population less than
6 years old (Subcommittee on ADHD et al., 2011)., Immediate-release Adderall
(dextroamphetamine saccharate, amphetamine aspartate, dextroamphetamine sulfate, and
amphetamine sulfate) and dextroamphetamineare approved for children with ADHD as young as
3 years old. As a result, if a preschool child-does not respond to methylphenidate, a trial of an
amphetamine product is recommended by.the AAP. However, the lack of data for amphetamines
in preschool children with ADHD is acknowledged. Clearly, the implementation of additional
studies in preschool children with ADHD would provide additional evidence in order to inform
treatment decisions.

1.2 Product Background and Clinical Information

The active pharmaceutical ingredient of SPD489 is (2S)-2, 6-diamino-N-[(15)-1-methyl-
2-phenylethyl] hexanamide dimethanesulfonate.

Figure 1 shows the chemical structure of the active pharmaceutical ingredient:

Figure 1: Chemical Structure of the Active Pharmaceutical Ingredient
NH,
H\[H\/\/\ O\\ //O
NH H,C”~ OH
CH; O 2

Always refer to the latest version of the SPD489 investigator’s brochure for the overall
risk/benefit assessment and the most accurate and current information regarding the drug
metabolism, pharmacokinetics, efficacy and safety of SPD489.
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1.2.1 Preclinical Information

Lisdexamfetamine is a pharmacologically inactive prodrug. After ingestion, it is converted in the
blood to d-amphetamine (responsible for pharmacological activity) and /-lysine (a naturally
occurring essential amino acid). A comprehensive set of studies has been conducted to evaluate
the pharmacological and toxicological properties associated with the parent compound
lisdexamfetamine. The safety profiles associated with d-amphetamine and /-lysine are well
established.

All safety and toxicology studies, except the single dose acute toxicity study in rats, were
conducted in compliance with Good Laboratory Practice.

Complete preclinical information is presented in the current SPD489 IB.

1.2.2 Clinical Information

The pharmacological profile of lisdexamfetamine and the pharmacologically active metabolite
d-amphetamine have been well characterized in studies enrolling cliildrén, healthy adults, and
adults with a history of stimulant abuse. These studies have demonstrated that oral administration
of SPD489 resulted in a predictable d-amphetamine pharmacokKinetic profile with low
intra-subject and inter-subject variability. The d-amphetamine’ AUCy.. and Cpax generally
behaved in a linear, dose-proportional manner. The weight-normalized d-amphetamine AUC_ is
similar for children and adults, with t,,,x and t, consistent across age groups.

In the ADHD Clinical Development Program, the¢-¢fficacy of SPD489 for the treatment of
ADHD has been demonstrated for children, adolescents, and adults with ADHD. Substantial
evidence of efficacy was provided in well=controlled studies, where SPD489 was shown to be
effective compared to placebo. SPD489.was associated with a statistically significant, clinically
meaningful improvement in ADHD symptoms, functional outcomes, and health-related quality
of life compared to placebo, in studies that used a variety of study designs, a variety of validated
assessments, and a variety of ratets.

The well-characterized SPD489 safety profile was consistent with that of other stimulants used
in the treatment of ADHD. When the safety results from the 35 completed Phase 2-4 clinical
studies in the ADHD Clinical Development Program were examined, the majority of TEAEs
were mild or moderate in severity, and no differences due to age or sex were noted. The most
frequently reported AEs were those typically associated with stimulant therapy (including
decreased appetite, insomnia, headache, dry mouth, irritability, upper abdominal pain, and
weight decrease), or potentially attributable to intercurrent illnesses (eg, upper respiratory tract
infection and nasopharyngitis). These TEAEs were generally non-serious and were considered
by the investigator to have resolved during study participation.

Stimulant medications like SPD489 cause a modest increase in average blood pressure
(approximately 2-4 mmHg) and average pulse (approximately 3-6 bpm). Individuals may have
larger increases.
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Always refer to the latest version of the SPD489 IB for the overall risk/benefit assessment and
the most accurate and current information regarding the drug metabolism, pharmacokinetics,

efficacy and safety of SPD489.
2 STUDY OBJECTIVES AND PURPOSE
2.1 Rationale for the Study

Based on IMS Health data and discussion at the FDA Pediatric Advisory Committee in
September 2012, it has been noted that there is off-label use of SPD489 in children under 5 years
old (4%, or approximately 100,000 patients between February 2007 and March 2012). The lack
of controlled data regarding the safety and efficacy of SPD489 in the preschool ADHD
population, along with the prevalence of off-label prescribing of SPD489 supports the need for
SPD489 studies in the preschool ADHD population. Importantly, it is not known if the
therapeutic effects of stimulant medications in school age children with ADHD can be
extrapolated to preschool children with ADHD. There are some indications that the effect size
may be reduced (Greenhill et al., 2006). There may also be differences in the safety and
pharmacokinetic profiles (Wigal et al., 2007; Wigal et al., 2006).

However, recent data from Shire SPD489-211 study preschool aged children with ADHD
suggests the safety and tolerability profile of SHP489 is,similar to that observed in trials with
children 6 to 12 years old, adolescents and adults. The efficacy results of the SPD489- 211 study,
were also comparable to older subjects and revealed.a mean decrease from baseline of -26.1
(95% CI: -32.2, -20.0) in the ADHD-RS-IV Présehool Version total score, suggesting a robust
similar improvement in ADHD symptoms.

In summary given the abundance of infermation regarding the safety and efficacy of
amphetamines; the very well-established PK profile of SPD489; the similar efficacy and safety
findings between populations with-\ADHD covering the age span from 6 to 55 years; and the PK,
safety, and efficacy data from«Study SPD489-211 in preschoolers (aged 4-5 years) with ADHD,
it is expected that findingg from previous trials in older age groups can be extrapolated to
preschool patients with ADHD.

Generating long-term safety data in this population will provide important information on the use
of SPD489 in the preschool ADHD population.

2.2 Study Objectives

221 Primary Objectives

The primary objective of this study is to evaluate the long-term safety of SPD489 administered
as a daily morning dose (5, 10, 15, 20, and 30 mg/day) in preschool children (4-5 years of age
inclusive) diagnosed with ADHD.

The evaluation of safety and tolerability will be based on the occurrence of TEAESs, specific
evaluation of blood pressure, pulse, weight, height, clinical laboratory evaluations and ECG
results, and sleep assessments.
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2.2.2 Secondary Objectives

e To describe the long-term efficacy of SPD489 using the clinician-administered
Attention-deficit/Hyperactivity Disorder Rating Scale-IV Preschool Version.

e To describe the long-term efficacy of SPD489 using global clinical measures of
improvement, as measured by the CGI-L.

3 STUDY DESIGN
3.1 Study Design and Flow Chart

Approximately 100 subjects will be enrolled in this long-term, open-label study to evaluate
safety and tolerability of SPD489, administered as a daily morning dose in the treatment of
children 4-5 years of age with ADHD. SPD489 will be provided in 5, 10, 15, 20, and 30 mg

capsules.

This study will enroll subjects who participated in an antecedent SPD489 study (SPD489-211 or
SPD489-347) or through direct enrollment. Subjects entering inta this study will be classified as
either a roll-over subject or a direct-enrolled subject, as defined’below:

e Roll-over subject: Subject completed the antecedent'study (SPD489-211 or SPD489-347)
e Directly enrolled subject: Subject 1s directly enrolled'in this study and did not participate in
antecedent study SPD489-211 or SPD489-347

The study design consists of up to 4 periods:~Screening and Washout, Dose Optimization,
Dose Maintenance, and Safety Follow-up.-These subjects will be required to visit the site up to
20 times over a 57-week period. The study design is demonstrated below in Figure 2:

Figure 2: Study Design Flow Chart

Screening
and _ _ Safety
Washout|  Dose Optimization Period Dose Maintenance Period Follow-up
Period Period
| | | | | l | I I | | | | | | | | | |
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e WOOWT W2 W3 Wh Wh WE W8 W12 W16 W20 W24 W28 W32 W36 W40 Wd4 WaB WH2 W53
Baseline

ET=early termination; V=visit; W=week.



Shire CONFIDENTIAL Page 28
Protocol Amendment 1
SPD489-348 28 Jun 2017

3.2 Duration and Study Completion Definition

The duration of the evaluation phase (Dose Screening & Washout, Dose Optimization, Dose
Maintenance, and Safety Follow-up) will be 57 weeks. The subject’s maximum duration of
participation is expected to be approximately 399 days.

The Study Completion Date is defined as the date the final subject, across all sites, completes
their final protocol-defined assessment. Please note that this includes the follow-up visit or
contact, whichever is later. The Study Completion Date is used to ascertain timing for study
results posting and reporting.

33 Sites and Regions

This study will be conducted in up to 60 sites in North America.

4 STUDY POPULATION

Each subject/parent or LAR must participate in the informed consent process and provide written
informed consent and/or assent, as per IRB/EC requirements before any procedures specified in
the protocol are performed.

4.1 Inclusion Criteria

The subject will not be considered eligible for thestudy without meeting all of the criteria below
(including test results):

1. Subject is male or female aged 4-5 years inclusive at the time of consent from antecedent
studies SPD489-211 or SPD489-347 or at the time of consent if directly enrolled.

2. Before completing any study-r€lated procedures, subject’s parent(s) or LAR must provide
signature of informed consent, ‘and there must be documentation of assent (if applicable) by
the subject indicating that'the subject is aware of the investigational nature of the study. The
subject’s parent(s) or KAR should understand that the required procedures and restrictions
are being conducted in accordance with the International Council of Harmonisation (ICH)
Good Clinical Practice (GCP) Guideline E6 (1996), any updates or revisions, and applicable
federal or local regulations.

3. Subject and parent(s)/LAR are willing and able to comply with all of the testing and
requirements defined in the protocol, including oversight of morning dosing. Specifically,
the parent/LAR should be available at approximately 7:00AM (+2 hours) to dispense the
dose of investigational product for the duration of the study.

4. Roll-over subject from antecedent SPD489-347 study:

a. Subject completed the antecedent study (SPD489-347)

5. Direct enrolled subjects must meet antecedent study inclusion criteria, as listed below

a. Subject must meet DSM-IV-TR criteria for a primary diagnosis of ADHD (any subtype)
based on a detailed psychiatric evaluation conducted by a sponsor-approved clinician

b. Subject has an ADHD-RS-IV Preschool Version total score at the Baseline Visit (Visit 0)
of >28 for boys and >24 for girls.
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c. Subject has a Clinical Global Impressions — Severity of Illness (CGI-S) score >4 at the
Baseline Visit (Visit 0).

d. Subject has a Peabody Picture Vocabulary Test, Fourth Edition standard score of >70 at
the Screening Visit (Visit -1).

e. Subject has undergone an adequate course of non-pharmacological treatment based on
investigator judgment OR the subject has a severe enough condition to consider
enrollment without undergoing prior non-pharmacological treatment, based on
investigator judgment.

f. Subject has, in the opinion of the investigator, participated in a structured group activity
(eg, preschool, sports, Sunday school) so as to assess symptoms and impairment in a
setting outside the home.

g. Subject has lived with the same parent(s) or guardian for >6 months.

4.2 E