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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on
the TGA website < https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website <
https://www.tga.gov.au/product-information-pi>.
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sec Second

SEM Standard error of the mean

SPD489 Lisdexamfetamine

SVT Supraventricular tachycardia
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TG Triglyceride

UK United Kingdom

URTI Upper respiratory tract infection
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1. Introduction

This is a submission to extend the indication of Vyvanse (lisdexamfetamine dimesilate)
capsules. There are also proposed changes to the Clinical Trials and Adverse Effects sections of
the Product Information (PI).

1.1. Drug class and therapeutic indication

Lisdexamfetamine (drug development name: SPD489) is a pharmacologically inactive prodrug
of dexamfetamine, which is a central nervous system stimulant.

The approved product information states that: ‘After oral administration, lisdexamfetamine is
rapidly absorbed from the gastrointestinal tract and hydrolysed primarily in whole blood to
dexamfetamine, which is responsible for the drug’s activity. Amphetamines are non-
catecholamine sympathomimetic amines with CNS stimulant activity. The mode of therapeutic
action of amphetamine in attention deficit hyperactivity disorder (ADHD) is not fully
established, however it is thought to be due to its ability to block the reuptake of noradrenaline
and dopamine into the presynaptic neuron and increase the release of these monoamines into
the extraneuronal space.’

Lisdexamfetamine (Vyvanse) is currently indicated for the treatment of attention deficit
hyperactivity disorder (ADHD). The approved indication is:

Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD).
Treatment should be commenced by a specialist.

A diagnosis of Attention Deficit Hyperactivity Disorder (ADHD) implies the presence of
hyperactive-impulsive or inattentive symptoms that caused impairment and were present
before 12 years of age.

Need for comprehensive treatment programme: Vyvanse is indicated as an integral part of
a total treatment program for ADHD that may include other measures (psychological,
educational and social) for patients with this syndrome. Stimulants are not intended for
use in the patient who exhibits symptoms secondary to environmental factors and/or other
primary psychiatric disorders, including psychosis. Appropriate educational placement is
essential and psychosocial intervention is often helpful. When remedial measures alone are
insufficient, the decision to prescribe stimulant medication will depend upon the
physician’s assessment of the chronicity and severity of the patient’s symptoms.

Long term use: The physician who elects to use Vyvanse for extended periods should
periodically re-evaluate the long-term usefulness of the drug for the individual patient.

The submission proposes a new indication to treat binge eating disorder (BED). The proposed
indication is:

Vyvanse is indicated for the treatment of BED in adults.

1.2. Dosage forms and strengths

Vyvanse is presented in capsules containing 30 mg, 50 mg, and 70 mg of lisdexamfetamine
dimesilate.

The capsule strengths are different colours: 30 mg capsule has a white opaque body and pink
opaque cap, printed ‘S489’ and ‘30 mg’ in black ink; the 50 mg capsule has a white opaque body
and blue opaque cap, printed ‘S489’ and ‘50 mg’ in black ink; and the 70 mg capsule has a blue
opaque body and pink opaque cap, printed ‘S489’ and ‘70 mg’ in black ink.
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No new dosages forms or strengths are proposed.

1.3. Dosage and administration
For treatment of ADHD the approved dosage is as follows:

In patients who are either starting treatment for the first time or switching from another
medication, 30 mg once daily in the morning is the recommended starting dose. If the
decision is made to increase the dose beyond 30 mg/day, daily dosage may be adjusted
in increments of 20 mg in intervals no more frequently than weekly. The maximum
recommended dose is 70 mg/day; doses greater than 70 mg/day of Vyvanse have not
been studied. Vyvanse has not been studied in children under 6 years of age. The
effectiveness of Vyvanse has not been studied in adults over 55 years of age. Due to
reduced clearance in patients with severe renal insufficiency (GFR 15 to

<30 mL/min/1.73 m2) the maximum dose should not exceed 50 mg/day. Further
dosage reduction should be considered in patients undergoing dialysis.

The proposed dosage of BED is as follows:

The recommended starting titration dose is 30 mg/day to be adjusted in increments of
20 mg at approximately weekly intervals to achieve the recommended target dose of
50 or 70 mg/day. Dose titration should be guided by clinical outcome to an optimal
dose, with a maximum dose of 70 mg/day.

1.4. Proposed changes to the product documentation
There are a number of proposed changes to the production documentation. These include:
Additional data in the Clinical Trial section on adolescents aged 13 to 17 years with ADHD.

Changes in the Clinical Trial section on children and adolescents aged from 6 to 17 years
with ADHD.

New clinical data on BED.
The new indication in BED.
An additional precaution on the lack of data in children under 18 years of age with BED.

Changes to the Adverse Effects section that states subjects met the DSM-IV criteria for
ADHD. There are also additional data in this section relating to weight change.

Changes to the Adverse Effects section to include data on subjects with BED.
Change to the data in the Post-Marketing Experience section.

New dosage recommendations for BED.

2. Clinical rationale

2.1. Information on the condition being treated

Binge eating disorder (BED) is defined according to DSM-5 as recurring episodes of eating
significantly more food in a short period of time (for example 2 hours) than most people would
eat under similar circumstances, with episodes marked by feelings of lack of control. The
disorder is associated with marked distress and occurs on average at least once a week over
three months. The condition also tends to have a long term remitting and relapsing course.
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Unlike those with bulimia nervosa or anorexia nervosa, people with BED will not regularly try to
make up for the eating with compensatory behaviours such as vomiting or excessive exercise.
This results in people with BED often being overweight or obese.

BED was approved for inclusion in the DMS-5 as its own category of eating disorder, while in
DMS-1IV it was not a recognised disorder (though it was described in the appendix) and was
diagnosable using the category of ‘Eating disorder not otherwise specified’.

There are notable differences between BED and the common problem of overeating. BED is
much less common, more severe and is associated with psychological problems. The long term
effects of BED relate to the comorbidities of excess weight (for example, hypertension, coronary
artery disease, diabetes, arthritis and obstructive sleep apnoea) as well as psychiatric
comorbidities such as depression, anxiety and substance abuse.

2.2. Current treatment options

The current treatment goals are multifaceted and aimed at reducing the following: binge eating
episodes; excessive weight if overweight; excessive concerns with body image; and psychiatric
comorbidity. The standard first line therapy is psychotherapy (such as cognitive behaviour
therapy) and a meta-analysis of 6 randomised trials reported a large positive effect of this
therapy (Vocks et al,, (2010)). Other therapy options are self-help treatment and behavioural
weight loss treatment and these are often combined with psychotherapy.

Pharmacotherapy is generally recommended only as second line therapy as it is regarded as less
effective than psychotherapy. There is, however, a lack of head to head comparisons of
pharmacotherapy and psychotherapy and there may be a place for pharmacotherapy in patients
who decline, or do not have access to, psychotherapy.

Medications which have been assessed in the treatment of BED include selective serotonin
reuptake inhibitors (SSRIs) (for example citalopram, fluoxetine, sertraline, fluvoxamine),
antiepileptics (for example toprimate, zonisamide) and medications used for ADHD (for
example atomoxetine and the proposed lisdexamfetamine).

In Australia, there are currently no products approved for the treatment of BED.
Lisdexamfetamine was approved by the FDA in 2015 for treatment of moderate to severe BED
and is the only medication approved for treatment of the condition.

2.3. Clinical rationale
The sponsor states in the Clinical Overview that:

'SPD489 is thought to treat the symptoms of ADHD through a mechanism of action that is
presumed to be related to the blockade of DA and NE reuptake, which has the effect of
increasing the availability of both of these neurotransmitters. Amelioration of
dopaminergic and noradrenergic hypofunction may play a similar therapeutic role in BED.
Data suggests that agents that facilitate DA and/or NE neurotransmission may reduce
pathological overeating (for example binge eating) in both animals and humans.’

It then goes on to state that:

‘Stimulants such as SPD489 might relieve binge eating in BED by stabilizing a deficient DA
reward system via blockade of DA reuptake. Norepinephrine blockade also appears to be a
potentially effective therapy for eating disorders. The selective NE reuptake inhibitor
atomoxetine has been shown to reduce binge eating and body weight in 1 placebo controlled
study of BED in adults (McElroy et al, (2008)).”
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3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The dossier contained five clinical studies relating to the clinical development of
lisdexamfetamine (SPD489) in BED, as well as four clinical studies in ADHD. No new
pharmacology data were submitted.

The five studies for the BED indication were:
Study SPD489-208; a Phase 11, dose finding study.

Studies SPD489-343 and SPD489-344; Phase llI, efficacy and safety studies with the same
design.

Study SPD489-345; an open label, 52 week extension study.

Study SPD489-346; a randomised, controlled withdrawal study.
There were four clinical studies in ADHD:

Study SPD489-325; evaluation of a morning dose of SPD489.

Study SPD489-404; an open label, 2 year safety study of SPD489 in children and adolescents
6 to 17 years.

Study SPD489-405; a comparison with osmotic controlled release oral delivery system
methylphenidate (OROS-MPH) in adolescents (dose optimised).

SPD489-406; a comparison with OROS-MPH in adolescents (forced titration).

A Clinical Overview for BED; a Clinical Overview for the ADHD additional data; a Summary of
Clinical Efficacy in BED; a Summary of Clinical Safety in BED; a list of literature references; and
study synopses were also included.

3.2. Paediatric data
All studies in BED were conducted in adults 18 to 55 years of age.
The included studies in ADHD were conducted in children aged 6 to 17 years.

3.3. Good clinical practice

The sponsor stated in the clinical overviews that all studies were conducted in accordance with
ICH GCP guidelines as well as local regulatory and ethical requirements.

3.4. Evaluator’'s commentary on the clinical dossier

The dossier contains two Clinical Overviews, one relating to the new indication of BED and one
relating to changes to the product document due to the completion of three clinical studies in
ADHD (Studies SPD489-404, SPD489-405 and SPD489-406).

The ADHD studies were submitted to support proposed changes to the PI. Study SPD489-325
was included due to a minor PI change relating to its data and it is assumed this study has
previously been evaluated. Studies SPD489-405 and 406 were Phase IV studies in adolescents
and data have been included in the PI regarding the effect versus the active comparator (OROS
MPH). Study SPD489-404 was a long term study and the PI has included adverse effects data
from this study relating to growth suppression in the paediatric ADHD population.
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The scope of the clinical studies in BED was sufficient to undertake an evaluation in this new
indication. The dossier was well presented.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic information

There were no PK studies submitted in the dossier.

4.2. Summary of pharmacokinetics
The information included has been taken from the approved PI.

Pharmacokinetic studies of dexamfetamine after oral administration of lisdexamfetamine
dimesilate have been conducted in healthy adult subjects and paediatric (6 to 12 years) patients
with ADHD.

4.2.1. Physicochemical characteristics of the active substance

Vyvanse (lisdexamfetamine dimesilate) was developed as a capsule for once a day oral
administration. The chemical designation for lisdexamfetamine dimesilate is (2S)-2,6-diamino-
N-[(1S)-1-methyl-2-phenylethyl] hexanamide dimethanesulfonate. Lisdexamfetamine
dimesilate is a white to off-white powder that is highly soluble in water. Lisdexamfetamine
dimesilate has a 2-octanol/water partition coefficient (logP) of -1.76; pKal of 10.5 / pKa2 of 7.7;
and pH of 4.1 when dissolved in water.

4.2.2. Pharmacokinetics

In 18 paediatric patients (6 to 12 years) with ADHD, the Tmax of dexamfetamine was
approximately 3.5 hours following single-dose oral administration of lisdexamfetamine
dimesilate; either 30 mg, 50 mg, or 70 mg after an 8 hour overnight fast. The Tmax of
lisdexamfetamine dimesilate was approximately 1 hour. Linear pharmacokinetics of
dexamfetamine after single dose oral administration of lisdexamfetamine dimesilate was
established over the dose range of 30 mg to 70 mg in children aged 6 to 12 years and over the
dose range of 50 mg to 250 mg in adults. Dextroamphetamine pharmacokinetic parameters
following administration of lisdexamfetamine in adults exhibited low inter-subject (< 25%) and
intra-subject (< 8%) variability. Safety and efficacy have not been studied above the maximum
recommended dose of 70 mg.

4.2.3. Absorption

After oral administration, lisdexamfetamine is rapidly absorbed from the gastrointestinal tract,
thought to be mediated by the high capacity PEPT1 transporter.

4.2.4. Bioavailability

Food (a high fat meal or soft food such as yogurt) or orange juice, do not affect the observed
AUC and Cnax of dexamfetamine in healthy adults after single-dose oral administration of 70 mg
of Vyvanse capsules. Food prolongs Tmax by approximately 1 hour (from 3.8 hours at fasted state
to 4.7 hours after a high fat meal or to 4.2 hrs after soft food such as yogurt).

After an 8 hour fast, the AUC for dexamfetamine following oral administration of
lisdexamfetamine dimesilate in solution and as intact capsules were equivalent.

Weight/Dose normalised AUC and Cnax for dexamfetamine were 22% and 12% lower,
respectively, in adult females than in males on Day 7 following a 70 mg/day dose of
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lisdexamfetamine for 7 days. Weight/Dose normalised AUC and Cmax values were the same in
girls and boys following single doses of 30 to 70 mg.

4.2.5. Distribution

There is no accumulation of dexamfetamine AUC at steady state in healthy adults and no
accumulation of lisdexamfetamine dimesilate after once daily dosing for 7 consecutive days.

4.2.6. Metabolism

Lisdexamfetamine is converted to dexamfetamine and L-lysine, not by cytochrome P450
enzymes metabolism, but by metabolism in blood primarily due to the hydrolytic activity of red
blood cells. Red blood cells have a high capacity for metabolism of lisdexamfetamine as in vitro
data demonstrated substantial hydrolysis occurs even at low hematocrit levels.

Amphetamine is reported to be oxidised at the 4 position of the benzene ring to form
4-hydroxyamphetamine, or on the side chain o or 3 carbons to form
alpha-hydroxyamphetamine or norephedrine, respectively. Norephedrine and 4-hydroxy-
amphetamine are both active and each is subsequently oxidised to form 4-hydroxy-
norephedrine. Alpha-hydroxy-amphetamine undergoes deamination to form phenylacetone,
which ultimately forms benzoic acid and its glucuronide and the glycine conjugate hippuric acid.
Although the enzymes involved in amphetamine metabolism have not been clearly defined,
CYP2D6 is known to be involved with formation of 4-hydroxy-amphetamine.

4.2.7. Excretion

Following the oral administration of a 70 mg dose of radiolabelled lisdexamfetamine dimesilate
to 6 healthy subjects, approximately 96% of the oral dose radioactivity was recovered in the
urine and only 0.3% recovered in the faeces over a period of 120 hours. Of the radioactivity
recovered in the urine 42% of the dose was related to amphetamine, 25% to hippuric acid, and
2% to intact lisdexamfetamine. Plasma concentrations of unconverted lisdexamfetamine are
low and transient, generally becoming non-quantifiable by 8 hours after administration. The
plasma elimination half-life of lisdexamfetamine typically averaged less than one hour in studies
of lisdexamfetamine dimesilate in volunteers.

4.3. Pharmacokinetics in special populations
4.3.1. Pharmacokinetics in subjects with impaired renal function

In a pharmacokinetic study of lisdexamfetamine in subjects with normal and impaired renal
function d-amphetamine clearance was reduced from 0.7 L /hr/kg in normal subjects to
0.4L/hr/kg in subjects with severe renal impairment (GFR 15 to < 30 mL/min/1.73 mz2). See
PRECAUTIONS. In subjects with ESRD requiring dialysis mean d-amphetamine clearance was
reduced to 0.3 L/hr/kg both pre- and post-dialysis. Dialysis did not significantly affect the
clearance of d-amphetamine.

4.3.2. Pharmacokinetics according to age

The pharmacokinetics of dexamfetamine is similar in paediatric (aged 6 to 12) and adolescent
(aged 13 to 17) ADHD patients, and healthy adult volunteers. Any differences in kinetics seen
after oral administration are a result of differences in mg/kg dosing. Following administration
of lisdexamfetamine dimesilate in a study of 47 subjects aged 55 years of age or older,
amphetamine clearance was approximately 0.7 L /h/kg for subjects 55 to 74 years of age and
0.55 L/h/kg for subjects = 75 years of age. This is slightly reduced compared to younger adults
(approximately 1 L/h/kg for subjects 18 to 45 years of age).
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4.4. Pharmacokinetic interactions

Lisdexamfetamine dimesilate was not an in vitro inhibitor of the major human CYP450 isoforms
(CYP1A2, CYP2A6, CYP2B6, CYP2CS8, CYP2C9, CYP2C19, CYP2D6, and CYP3A4) in human
hepatic microsomal suspensions, nor was it an in vitro inducer of CYP1A2, CYP2B6 or
CYP3A4/5 in cultured fresh human hepatocytes. Lisdexamfetamine dimesilate was not an in
vitro substrate for P-gp in MDCKII cells nor an in vitro inhibitor of P-gp in Caco-2 cells and is
therefore unlikely to be involved in clinical interactions with drugs transported by the P-gp

pump.
In an in vivo human study, the co-administration of a single dose of lisdexamfetamine dimesilate

did not result in any clinically meaningful effect on the pharmacokinetics of single doses of
drugs metabolized by CYP1A2, CYP2D6, CYP2C19, or CYP3A.

Ascorbic acid and other agents or conditions that acidify urine increase urinary excretion and
decrease half-life of amphetamine. Sodium bicarbonate and other agents or conditions that
alkalinise urine decrease urinary excretion and extend the half-life of amphetamine.

Concomitant use of MAOIs and CNS stimulants can cause hypertensive crisis. Severe outcomes
including death may occur.

Serotonin syndrome can occur in association with the use of amphetamines such as Vyvanse,
when given in conjunction with serotonergic drugs, including selective serotonin reuptake
inhibitors (SSRIs) and serotonin and noradrenaline reuptake inhibitors (SNRIs). It has also been
reported in association with overdose of amphetamines, including Vyvanse.

Amphetamines may decrease the effectiveness of antihypertensive medications.

Chlorpromazine, haloperidol and lithium carbonate may all reduce the effectiveness of
amphetamines.

4.5. Evaluator’s overall conclusions on pharmacokinetics
No new PK data were submitted.
There is reduced amphetamine clearance in patients with severe renal impairment.
Drug interactions due to effects on hepatic enzymes are not anticipated.

The PK in adults has been established and the data are sufficient for application to the BED
population.

5. Pharmacodynamics

5.1. Studies providing pharmacodynamic information

There were no PD studies submitted in the dossier.
5.2. Summary of pharmacodynamics

5.3. The following has been extracted from the approved PI:

‘After oral administration, lisdexamfetamine is rapidly absorbed from the gastrointestinal tract
and hydrolysed primarily in whole blood to dexamfetamine, which is responsible for the drug’s
activity. Amphetamines are non-catecholamine sympathomimetic amines with CNS stimulant
activity. The mode of therapeutic action of amphetamine in Attention Deficit Hyperactivity
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Disorder (ADHD) is not fully established, however it is thought to be due to its ability to block
the reuptake of noradrenaline and dopamine into the presynaptic neuron and increase the
release of these monoamines into the extraneuronal space. The parent drug, lisdexamfetamine,
does not bind to the sites responsible for the reuptake of noradrenaline and dopamine in vitro.’

The sponsor states in the Clinical Overview that:

‘Amelioration of dopaminergic and noradrenergic hypofunction may play a similar therapeutic
role in BED. Data suggests that agents that facilitate DA and/or NE neurotransmission may
reduce pathological overeating (for example, binge eating) in both animals and humans.’

5.4. Evaluator’s overall conclusions on pharmacodynamics
There are no new PD data.

The pharmacodynamic mechanism leading to the effect of SPD489 on BED is uncertain.

6. Dosage selection for the pivotal studies

6.1. Pharmacokinetics and pharmacodynamics: dose finding studies
No data submitted.

6.2. Phase Il dose finding studies

Study SPD489-208 was a Phase II, multicentre, randomised, double blind, placebo controlled
forced dose titration study in 260 adults with moderate to severe BED. The study is discussed in
Section 7. Subjects were randomised to placebo, 30 mg, 50 mg or 70 mg of SPD489 once daily in
a 1:1:1:1 ratio. The primary efficacy endpoint was the log transformed number of binge days per
week after 11 weeks of treatment. The LS mean change from Baseline to Week 11 in the log
transformed number of binge days per week was -1.23, -1.24, -1.49, and -1.57 in the placebo,

30 mg, 50 mg and 70 mg SPD489 groups, respectively. The comparison of active to placebo was
statistically significant for the 50 mg and 70 mg groups (p < 0.008) but not for the 30 mg dose

(p = 0.88). These data were supported by sensitivity analyses and secondary endpoints.

Comment: It was not clear why log transformed data were used for analysis of the number of
binge days per week in this study, particularly as in the Phase III studies this was
not done. A question has been raised on this.

The above data excluded 11 subjects from Site 015. These were removed after the
CSR was completed due to ‘reasons unrelated to the study’. A query has been raised
regarding this.

6.3. Phase lll pivotal studies investigating more than one dose
regimen

Not applicable.

6.4. Evaluator’s conclusions on dose finding for the pivotal studies

The dossier included one dose finding study which assessed doses of 30 mg, 50 mg and 70 mg
once daily. The higher doses of 50 mg and 70 mg demonstrated a significant difference to
placebo on the chosen endpoint of log transformed number of binge days per week. There was
no significant improvement over placebo for 30 mg dose. There was a suggestion of a dose
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response however no interdose comparisons were undertaken. The sponsor chose 30 mg as a
titration dose for the Phase III studies with 50 mg and 70 mg as the target doses. This is
acceptable and is the same as the approved dosage range for ADHD.

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data

There were 5 clinical studies in the dossier relating to the BED indication. Studies SPD489-343
and SPD489-344 were pivotal, Phase 1], efficacy and safety studies and had identical design.
Study SPD489-208 was a Phase Il dose finding study. These three studies had treatment
durations of 11 to 12 weeks. Study SPD489-345 was a one year safety and tolerability extension
study for subjects who had completed Studies 343, 344 or 208. There were minimal efficacy
data in this study. Study SPD489-346 was a randomised, controlled withdrawal study and
provided data on efficacy maintenance and relapse risk.

7.2. Pivotal or main efficacy studies
7.2.1.  Studies SPD489-343 and SPD489-344

As Studies SPD489-343 and SPD489-344 were identical in design, objectives and methodology,
they have been discussed together in this section.

7.2.1.1.  Study design, objectives, locations and dates

The studies were Phase III, randomised, placebo controlled, double blind, parallel group, dose
optimisation studies which evaluated the efficacy and safety of SPD489 in adults (18 to 55
years) with moderate to severe BED.

Study SPD489-343 was conducted between November 2012 and September 2013 at 50 sites in
the US, Sweden, Spain and Germany and Study SPD489-344 was conducted at the same time at
41 sites in the US and 2 in Germany.

Comment: The sponsor has been asked to discuss how independence of the two studies was
achieved and maintained.

The primary objective was to demonstrate efficacy compared to placebo at Visit 8 (11 to 12
weeks treatment) as measured by the number of binge eating days per week. The key secondary
objectives included the effect on Clinical Global Impression of Improvement (CGI-I) scale,
cessation binge eating over 28 days prior to Visit 8, body weight, Yale-Brown Obsessive
Compulsive Scale Modified for Binge Eating (Y-BOCS-BE) total score and fasting triglyceride
(TG) levels. Some further secondary endpoints included effect on total cholesterol (TC), HbAlc
levels and the number of binge episodes per week.

After a 2 to 4 week screening period, eligible subjects were randomised. There was a 4 week
dose optimisation period, an 8 week dose maintenance period, and a one week follow up after
study drug cessation (Figure 1).
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Figure 1: Study SPD489-343. Study design schematic
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7.2.1.2. Inclusion and exclusion criteria

The study included adults 18 to 55 years meeting the DSM-IV-TR criteria for BED!. Other
inclusion criteria were: BED diagnosis confirmed on eating disorder module of the Structured
Clinical Interview (SCID-I) for DSM-IV-TR and the Eating Disorder Examination Questionnaire
(EDE-Q); at least 3 binge eating days per week for 14 days prior to Baseline visit; Clinical Global
Impressions Severity (CGI-S) score = 4; BMI = 18 and < 45 kg/m?2; and negative pregnancy test
for women. Appropriate contraception was required during the study and for 30 days after the
last dose of study treatment.

Exclusion criteria were: diagnosis of bulimia nervosa or anorexia nervosa (as defined by the
SCID-I eating disorders module); receiving psychotherapy or weight loss support which began
within 3 months of screening (therapy started = 3 months prior to screening could continue if
no changes to frequency or nature occurred during the study); use of psychostimulants within 6
months; comorbid Axis I or II psychiatric disorder on prohibited medication or uncontrolled;
history of psychosis, mania, hypomania, dementia or ADHD; symptomatic manifestations that
contraindicated SPD489 treatment or interfered with assessments; Montgomery-Asberg
Depression Rating Scale (MADRS) total score = 18; suicide risk or previous suicide attempt;
acute or chronic illness or disability which could interfere with the study assessments; history

1 DSM-IV-TR criteria for diagnosis of BED:

- Recurrent episodes of binge eating. An episode of binge eating was characterized by both of the following: eating,
in a discrete period of time (e.g., within a 2-hour period) an amount of food that is definitely larger than most
people would eat in a similar period of time under similar conditions, and a sense of lack of control over the
eating (e.g., a feeling that one cannot stop eating or control what or how much one is eating).

The binge eating episodes were associated with at least 3 of the following: eating much more rapidly than
normal; eating until uncomfortably full; eating large amounts of food when not feeling physically hungry; eating
alone because of being embarrassed by how much one is eating; feeling disgusted with oneself, depressed, or
feeling very guilty after overeating.

Marked distress regarding binge eating.

The binge eating occurred, on average, at least 2 days a week for 6 months

The episodes of binge eating did not occur exclusively during the course of bulimia nervosa or anorexia nervosa.
Recurrent episodes of binge eating. An episode of binge eating was characterized by both of the following: eating,
in a discrete period of time (for example, within a 2-hour period) an amount of food that is definitely larger than
most people would eat in a similar period of time under similar conditions, and a sense of lack of control over the
eating (for example, a feeling that one cannot stop eating or control what or how much one is eating).

The binge eating episodes were associated with at least 3 of the following: eating much more rapidly than
normal; eating until uncomfortably full; eating large amounts of food when not feeling physically hungry; eating
alone because of being embarrassed by how much one is eating; feeling disgusted with oneself, depressed, or
feeling very guilty after overeating.

Marked distress regarding binge eating.

The binge eating occurred, on average, at least 2 days a week for 6 months

The episodes of binge eating did not occur exclusively during the course of bulimia nervosa or anorexia nervosa.
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of seizures, tic disorder, serious neurological disease, head trauma, dementia, cerebrovascular
disease, Parkinson’s or intracranial lesion; symptomatic or significant cardiovascular disease;
family history of sudden cardiac death or ventricular arrhythmia; clinically significant ECG or
laboratory test; abnormal thyroid function; initiation of lipid-lowering medication within

3 months; moderate to severe hypertension; SBP > 139 mmHg or DBP > 89 mmHg; substance
abuse within 6 months or at any time for amphetamine, cocaine or other stimulants; positive
drug screen; glaucoma; use of medication with CNS effect within 7 days; prior surgery for
weight loss; and pregnant or breast feeding women.

7.2.1.3.  Study treatments

SPD489 was supplied in capsules of 30 mg, 50 mg and 70 mg. Matching placebo capsules were
used. One capsule was taken orally, once daily in the morning.

During the 4 week dose optimisation period, subjects commenced on SPD489 30 mg per day
and after one week were titrated to 50 mg per day. A further increase to 70 mg per day was
allowed at the end of Week 2 or 3 if indicated and treatment tolerated. One down titration to
50 mg was allowed during the optimisation period. The optimised dose was fixed during the
8 week dose maintenance period.

Prohibited treatments included psychoactive medications and over-the-counter weight loss
therapies.

7.2.1.4.  Efficacy variables and outcomes

Subjects reported binge eating in a daily paper diary and this was reviewed with the
investigator at each visit. The primary efficacy endpoint was the change from Baseline to Visit 8
in the number of binge eating days per week (Week 11 to 12). Baseline was the weekly average
of the number of binge days per week for the 14 days prior to the baseline visit (Visit 0).

Comment: It is not clear if the number of binge eating days per week were collected over one
week or averaged over 2 weeks at the end of the study. This has been questioned.

Key secondary variables and endpoints included:

Clinical Global Impressions (CGI) rating scales which assessed the severity (CGI-S) and
improvement (CGI-I) of a subject’s condition on a 7 point scale.

Four week cessation of binge eating which was defined as no binge episodes for the 28 days
prior to last study visit.

Body weight (change from Baseline).

Yale-Brown Obsessive Compulsive Scale Binge Eating (Y-BOCS-BE) modified versionz which
measures obsessiveness and compulsiveness of binge eating.

Triglyceride (TG) levels (change from Baseline).

Other assessments included: total cholesterol; HbA1lc; Eating Inventory which is a self-reported
51 item questionnaire which covers cognitive restraint, disinhibition and hunger; the Binge
Eating Scale (BES) which is a 16 item self-reported questionnaire assessing control over eating
behaviour; Frontal Systems Behaviour Scale (self-rated scale); quality of life (EQ-5D-5L);
functional impairment using the Sheehan Disability Scale (SDS); and health outcomes (PRUQ-
BED).

2 Yale-Brown Obsessive Compulsive Scale Binge Eating (Y-BOCS-BE) modified version is a clinician-rated scale with
10 items rated from O to 4 (extreme). A total score of 0-7 is sub-clinical; 8-15 is mild; 16-23 is moderate; 24-31 is
severe; and 32-40 is extreme.
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7.2.1.5. Randomisation and blinding methods

Subjects were randomised in a 1:1 ratio to SPD489 or placebo via an IWRS. Placebo capsules
were identical to active treatment.

7.2.1.6.  Analysis populations

The Full Analysis Set (FAS) was defined as all subjects who took at least one dose of study
medication and who had one post-baseline primary efficacy assessment (that is number of
binge days per week calculated for at least 1 week).

The Completer Set was defined as all subjects in FAS who completed the double blind treatment
phase and Week 12 assessments.

7.2.1.7.  Sample size

Using data from Study SPD489-208, an effect size of 0.4 was assumed for the difference between
SPD489 and placebo in the change from Baseline in number of binge days per week. With 133
competed subjects per group, and a 2-sided significance level of 5%, the study had a power of
90% to detect this difference. Allowing for 25% dropout rate, 178 subjects per group were
required.

7.2.1.8. Statistical methods

The FAS was used for the primary efficacy endpoint analysis. Least squares (LS) means were
calculated on the number of binge days per week and a mixed model for repeated measures
(MMRM) was used for the analysis of the difference in the change from Baseline in the 2
treatment groups.

For secondary endpoints, the CGI-I was dichotomised to; ‘improved’ (‘very much’ or ‘much’) or
‘not improved’ (all other categories) and analysed using a Chi-square test. The 4 week cessation
of binge eating was also analysed using a Chi-square test. Change in body weight and the
Y-BOCS-BE total score were analysed using the MMRM.

Hierarchical testing was used to control for multiplicity. The order was: change from Baseline in
the number of binge eating days per week; CGI-I score dichotomised; proportion of subjects
with 4 week binge eating cessation; percent change from Baseline in body weight; change from
Baseline in Y-BOCS-BE total score; change from Baseline in TG; change from Baseline in total
cholesterol (TC); then change from Baseline in HbAlc.

Both studies had the same single protocol amendment which was implemented prior to subject
enrolment and would not have impacted on result validity.

7.2.1.9.  Participant flow

In Study SPD489-343, there were 642 subjects screened with 383 randomised of whom 89%
were enrolled at US sites. The FAS included 184 (96.3%) and 190 (99.0%) subjects in the
placebo and SPD489 groups, respectively. There were 9 subjects not included in the FAS due to
not being dosed (n = 4) or not having post-baseline diary data (n = 5). The Completer set
included 157 (82.2%) and 158 (82.3%) in the placebo and SPD489 groups, respectively

(see Figure 2, below). The main reasons for premature discontinuation was subject withdrawal
(7.3% versus 6.3%) and adverse event (2.6% versus 6.3%) (placebo versus SPD489) (see
Table 1, below).

Comment: It is noted in the FDA review, but not in the clinical study report, that there were
concerns at Site 066 of this study where 21 subjects were enrolled (‘signs of
investigational drug tampering during the conduct of another trial’). The sponsor
has been asked to comment on this and whether it had any impact on the final
results.
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Figure 2: Study SPD489-343. Subject disposition diagram
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Table 1: Study SPD489-343. Subject disposition (Screened Set)

Placebo SPD489 Total

n (%) n (%) n (%)

Screened Set 642

[Randomized Set 191 192 383
Safety Analysis Set*® 187 (97.9) 192 (100) 379 (99.0)
Full Analysis Set® 184 (96.3) 190 (99.0) 374 (97.7)
Completed Follow-up Visit 162 (84.8) 172 (89.6) 334 (87.2)
Completed Study 157 (82.2) 158 (82.3) 315 (82.2)
Completer Set® 157 (82.2) 158 (82.3) 315 (82.2)
Did Not Complete Study 34 (17.8) 34 (17.7) 68 (17.8)

Primary Reason for Discontinuation

Withdrawal by Subject 14 (7.3) 12 (6.3) 26 (6.8)
Adverse Event 5 (2.6) 12 (6.3) 17 (44)
Lost to Follow-up 8 (4.2) 3 (16) 11 (2.9)
Protocol Violation 4 (2.1 2 (1L0) 6 (1.6)
Lack of Efficacy 1 (0.5) 0 1 (03)
Other Reasons 2 (1.0) 5 (2.6) 7 (1.8)

*The Safety Analysis Set includes all randomized subjects who took at least 1 dose of investigational product and who had at

least 1 follow-up safety assessment completed.

® Four placebo subjects were excluded from the Safety Analysis Set. Of these 4 subjects, 2 were lost to follow-up prior to

recetving investigational product (055-3002 and 803-3008) and 2 were withdrawn due to a protocol violation
(mus-randomization) prior to receiving mnvestigational product (064-3004 and 072-3006).

©The Full Analysis Set includes all subjects in the Randomized Set who took at least 1 dose of mvestigational product and
who had 1 post-baseline primary efficacy assessment.

4 The Completer Set includes all subjects in the Full Analysis Set who completed the Visit 8 (Week 12) assessments.

Note: All proportions are based on the Randomized Set.

Note: Primary reasons for withdrawal are presented by decreasing frequency based on the SPD489 group.

In SPD489-344, there were 700 subjects screened and 390 randomised (195 per group). The
majority of subjects were in the US (n = 370) with only 20 (5%) in Germany. The FAS included
350 subjects (89.7%) with 176 and 174 in the placebo and SPD489 groups, respectively. The
Completer set included 142 (72.8%) and 145 (74.4%) in the respective groups (Figure 3). The
main reasons, in the placebo and SPD489 groups, for premature discontinuation were lost to
follow up (9.2% versus 7.7%), subject withdrawal (3.6% versus 6.7%) and adverse event (2.6%

versus 3.6%) (Table 2).
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Figure 3: SPD489-344. Subject disposition diagram
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Table 2: SPD489-344. Subject disposition (screened set)

Placebo SPD4s9o Toral
n (%) n (%) n (%)
[Screened Set 700
Randomized Set 195 195 390
Safety Analysis Set ™" 185 (94.9) 181 (92.8) 366 (93.8)
Sensitivity Safety Analysis Set? 178 (91.3) 177 (290.8) 355 (91.0)
Full Analysis Set™ 176 (90.3) 174 (89.2) 350 (89.7)
Completed Follow-up Visit 153 (78.5) 160 (82.1) 313 (80.3)
Completed Study 147 (75.4) 147 (75.4) 204 (754)
Completer Set®" 142 (72.8) 145 (74.4) 287 (73.6)
Did Not Complete Study 48 (24.6) 48 (24.6) 96 (24.6)
Primary Reason for Discontinuation
Lost to Follow-up 18 (9.2) 15 (.7 33 (8.5)
Withdrawal by Subject 7 (3.6) 13 (6.7) 20 (5.1)
Adverse Event 5 (2.6) 7 (3.6) 12 (3.1)
Protocol Violation 4 (21) 2 (1.0) 6 (1.5)
Lack of Efficacy 1 (0.5) 0 1 (0.3)
Other Reasons' 13 (6.7) 11 (5.6) 24 (6.2)

' The Safety Analysis Set includes all randomized subjects who took at least 1 dose of investigational product and who had at
least 1 follow-up safety assessment completed.

® An subjects enrolled at Site 013 (11 subjects) were excluded from the Safety Analysis Set

¢ In addition to the 11 subjects from Site 015 who were excluded from the Safety Analysis Set. 12 subjects had not been
treated and 1 subject (SPD429) had been treated but did not have any safety follow-up assessments.

¢ The Sensitivity Safety Analysis Set includes all subjects in the Safety Analysis Set, with the exception of 11 subjects from
Sate 079 (the twelfth subject from Site 079 had already been excluded from the Safety Analysis Set).

¥ The Full Analysis Set includes all subjects in the Randomized Set who took at Jeast 1 dose of investigational product and
who had 1 post-baseline prnmary efficacy assessment.

f oan subjects enrolled at Sites 013 (11 subjects) and 079 (12 subjects) were excluded from the Full Analysis Set

£ The Completer Set includes all subjects in the Full Analysis Set who completed the Visit 8 (Week 12) assessments.

b Seven subjects (2 from Site 015 and 5 from Site 079) completed the smdy. However, becanse these subjects were exciuded
from the Full Analysis Set. they were also excluded from the Completer Set

i Other primary reasons for withdrawal inchade discontinnation due to sponsor request, which was reported for 8 subjects
enrolled at Site 015 (SPD489, 5 subjects and placebo, 3 subjects).

Note: All proportions are based on the Randomized Set.
Note: Primary reasons for withdrawal are presented by decreasing frequency based on the SPD489 group

In Study SPD489-344, 23 subjects at 2 sites were removed from analyses. There were

11 subjects at Site 015 who were excluded due to ‘reasons unrelated to the study’ and

12 subjects from Site 079 who were excluded due to ‘findings that were considered by [the
sponsor] to be significant’. The findings at Site 079 related to non-adherence to GCP
requirements. Data from this site were included in the safety analysis.

Comment: The sponsor has been asked to clarify these issues further and comment on any
differences in the primary endpoint results when the data from these sites were
analysed.

Subject loss in Study 344 was relatively high, although the study power would be
maintained as the numbers completing (142 and 145 in the respective groups) was
just above the sample size requirement of 133 per group.

7.2.1.10. Major protocol violations/deviations
SPD489-343

Treatment compliance of 80 to 120% was reported in all the placebo subjects and 97.9% of the
SPD489 subjects. The rate of at least one protocol violation was 11.2% and 10.4% of the placebo
and SPD489 groups, respectively. Most related to the inclusion (5.0%) or exclusion criteria
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(3.7%). There were 9 subjects in each group who did not have at least 3 binge eating days per
week.

SPD489-344

Treatment compliance was high (> 98%). The protocol violation rate was slightly higher than
Study 343 (16.8% versus 15.5% in the placebo and SPD489 groups, respectively). Most again
related to inclusion (11.7% with 23 subjects not having at least 3 binge days per week although
all were at least 2 per week) or exclusion criteria (4.1%).

7.2.1.11. Baseline data
SPD489-343

Groups were relatively well matched on baseline demographic characteristics. In SPD489-343,
the mean age was 38.1 years, 86.5% were female, 77.6% White and the mean BMI was

33.5 kg/mz2. Baseline disease characteristics were balanced (Table 3). The mean number of
binge days per week was 4.59 and 4.78 in the placebo and active groups, respectively. The mean
baseline MADRS total score was 4.2 and 3.9 in the placebo and SPD489 groups, respectively
(Table 3). All subjects were reported to have BED with more patients having moderate severity
(placebo versus SPD489: 69% versus 72%) than severe (31% versus 28%). Data from the SCID-
[ eating disorder module found that there were 2 subjects with anorexia nervosa (1 placebo
subject in remission and 1 SPD489 subject with a past history) and 6 with bulimia nervosa (4
placebo and 2 SPD489 with all either in remission or reported as prior history). Most subjects
(> 97%) had never had psychotherapy for BED and only 7 had received pharmacotherapy for
BED at any point during their life. Concomitant medication use was frequent (74.9%) and was
predominantly ibuprofen (23.2%), multivitamins (15.3%) and paracetamol (11.3%).
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Table 3: Study SPD489-343. Summary of other baseline characteristics (Safety Analysis

Set)
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SPD489-344

Characteristics in this study were also relatively well matched between groups. The mean age
was 37.9 years, 85% were female and 73% White with a mean BMI of 33.5 kg/m?2. The mean
baseline number of binge days per week was 4.85 and 4.66 in the placebo and SPD489 groups,
respectively. The mean MADRS total score was 3.4. As with Study 343; BED was more likely to
be moderate (76.2% versus 74.6%) than severe (23.8% versus 25.4%). There were 3 subjects
with a prior history of anorexia or bulimia nervosa. Only 2 subjects (both in the placebo group)
had received prior psychotherapy and 2 subjects (one in each group) who were receiving
current psychotherapy. Four subjects had received prior pharmacotherapy for BED.
Concomitant medication use was similar to Study 343.

7.2.1.12. Results for the primary efficacy outcome
SPD489-343

From a mean baseline of 4.78 and 4.59 binge days per week in the SPD489 and placebo groups,
respectively, at Weeks 11 to 12 of treatment the LS mean decrease was -3.87 and -2.51 days.
The LS mean difference of -1.35 days (95% CI: -1.7,-1.0) was statistically significant (p < 0.001).
A separation of effect between SPD489 and placebo was seen from Week 1 and was relatively
constant over the treatment period of 12 weeks (Figure 4). Results were supported by
sensitivity analyses. Analyses of subgroups of region (US and non-US), gender, age (< 40 and

2 40 years) and race (White and non-White) found a lower effect in males and non-Whites
(Figure 5).

Comment: The numbers in the subgroups of males, non-US, non-White were relatively small so
it is not possible to draw conclusions.

Figure 4: SPD489-343. LS Mean (SEM) change from Baseline in number of binge days per
week over time presented by treatment group (full analysis set)
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Figure 5: SPD489-343. LS Mean Difference (+95% CI) in change from Baseline at Visit 8
(Weeks 11 and 12) in number of binge days per week presented by subgroup (full
analysis set)
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SPD489-344

From a baseline of 4.66 and 4.82 binge days per week in the SPD489 and placebo groups,
respectively, the LS mean decrease to Week 11 to 12 was -3.92 and -2.26, respectively. The LS
mean difference of -1.66 (95% Cl: -2.04, -1.28) was significant (p < 0.001) (Table 4). As with
Study 343, there was a separation of effect from Week 1 and this remained relatively constant
from Weeks 3 to study end (Figure 6). Sensitivity analyses were supportive of the primary
analysis. Subgroup analysis found consistent results apart from the non-US sites (Germany)
where no treatment effect was seen (Figure 7).

Comment: Although the numbers were small (n = 16), the sponsor has been asked to comment
on possible reasons that no effect was seen in the German subjects.
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Table 4: SPD489-344. Mean change from Baseline at Visit 8 (Weeks 11 and 12) in number

of binge days per week presented by treatment group (full analysis set)

Placebo SPD489
(N=176) N=174)
Obzerved Change from | Obzerved | Change from
[Visit Value Baseline Value Baseline
[Bazeline*
4 176 174
Mean (SEM) 482 (0.107) 4.66 (0.097)
SD 1.422 1273
Median 4.50 450
Mm, Max 20,70 20,70
[Vizit 8 (Weeks 11 and 12)
n 142 142 146 146
Mean (SEM) 257(0.191) | -2.30(0.186) | 0.77(0.101) | -3.86 (0.129)
sSD 2.271 2212 1.218 1.559
Median 217 -2.00 0 -4.00
Mm, Max 0.0.7.0 -7.0.30 0.0,7.0 -7.0.0.5
Based on MMRAM"
LS Mean (SEM) -226(0.137) -3.92 (0.135)
Dhfference in LS Mean -1.66
95% CI of the Difference i LS Mean -2.04.-1.28
Effect zize 097
p-value 0.001

Baseline is the weekly aversge of the number of binge days per week for the 14 days prior to the Baseline Visur (Visar 0).

" The LS mean (SEM), the difference in LS mean_the 95% CI of the difference in LS mean_ and the p-value were denved
from 3 MMEM over all post-baseline visits during the Double-blind Trestment Phase, with change from baseline in
mumber of binge days per week as the outcome vansble; treatment group, visit, and thewr infersction as factors; baselme
binge days per week as a covanate; and its inferaction with visit also in the modsl The difference in LS means is
calculated as SPD489 (-) Placebo. The model-basad effiect size was defined as the difference in LS means at Visit 3
(Weeks 11 and 12) divided by the estimated standard deviation of the change from baseline at Visit 8 (Weeks 11 and 12)

Cl=confidence interval; LS=least squares; MMRM=mixed-effects model for repeated measures; SD=standard devistion;
SEM=standard eror of the mean

Figure 6: SPD489-344. LS Mean (SEM) change from Baseline in number of binge days per

week over time presented by treatment group (full analysis set)
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Figure 7: LS Mean Difference (+ 95% Confidence Intervals) in Change from Baseline at
Visit 8 (Weeks 11 and 12) in Number of Binge Days per Week Presented by Subgroup
(Full Analysis Set)
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7.2.1.13. Results for other efficacy outcomes
SPD489-343

As the primary endpoint was statistically significant, the hierarchical testing procedure
continued to the secondary endpoints. The secondary endpoints were all significant up to total
cholesterol. Change from Baseline to Week 12 in HbA1c was not statistically significant.

The rate of subjects being improved (very much or much) on the CGI-I at Week 12 were
significantly greater in the SPD489 than placebo groups (82.1% versus 47.3%, p < 0.001). The
proportion of subjects with a 4 week cessation from binge eating (prior to last study visit) was
greater in the SPD489 than placebo group (40.0% versus 14.1%, p < 0.001).

The LS mean percentage change from Baseline to Week 12 in body weight was -6.25% versus
0.11% in the SPD489 and placebo groups, respectively with a LS mean difference of -6.35%
(95% CI: -7.17,-5.54, p < 0.001). There was also a significant (p < 0.001) reduction in favour of
SPD489 in the Y-BOCS-BE Total Score (-15.7 versus -8.3).

While there was a statistically significant LS mean difference in the change from Baseline in TG
levels (-0.077 versus 0.122 mmol/L, LS mean difference of -0.199) the result is of minimal
clinical significance. Similarly there was a significant but clinically small LS mean difference in
total cholesterol (-0.211). There was no statistically significant difference in the change from
Baseline in HbAlc.

SPD489-344

On hierarchical testing the key secondary endpoints were all statistically significant. Total
cholesterol was not significant so testing ceased at this point.

At Week 12, there was a significantly greater proportion of subjects with dichotomised CGI-I
categories of ‘improved’ in the SPD489 than placebo groups (86.2% versus 42.8%, p < 0.001).
The rate of 4 weeks cessation from binge eating was also higher with SPD489 (36.2% versus
13.1%, p < 0.001). After 12 weeks treatment, the mean percentage change from Baseline in
body weight was -5.57% with SPD489 compared to 0.15% with placebo (p < 0.001). The LS
mean percentage difference was -5.41% (95% CI: -6.4, -4.4).

The LS mean change from Baseline to Week 12 in the Y-BOCS-BE Total Score was -15.4
versus -7.4 in the SPD489 and placebo groups, respectively (p < 0.001). Changes in TG levels
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also favoured SPD489 (LS mean change from Baseline of SPD489 -0.133 versus placebo -0.06,
p = 0.002). There was little alteration in mean total cholesterol levels and the difference
between groups was not significant (p = 0.23).

7.2.1.14. Evaluator commentary

Studies SPD489-343 and 344 were identical, Phase III, pivotal efficacy studies which enrolled
383 and 390 adult subjects, respectively, with moderate to severe BED (that is at least 3 binge
eating days per week and CGI-S = 4). Of note, the vast majority (> 97%) of patients had no
history of prior treatment with psychotherapy. In addition, the use of any prior
pharmacotherapy was rare.

From an initial dose of 30 mg, the dose of SPD489 was titrated to 50 mg or 70 mg per day at the
investigator discretion during the first month of treatment. The overall treatment duration was
12 weeks. This duration is relatively short for a treatment which is proposed to be used long
term.

Subjects were approximately 40 years old, predominantly White and female, with a mean BMI
of 33 to 34 kg/mz2. The demographic pattern of BED in Australia does not appear well defined.
The sponsor has been asked to comment on the applicability of the clinical trial population to

the targeted one in Australia.

Mean number of binge days per week at baseline was 4.6 to 4.8. This baseline was recorded
over the 14 days prior to randomisation and data were collected in a patient diary. This 14 day
period at baseline is acceptable; however at study end it appears the number of binge days was
collected over a one week period. The sponsor has been asked to confirm the period over which
data were collected at study end, and if it was only one week rather that two to comment on
whether the 7 days were sufficient given potential data variability.

The use of binge days per week rather than binge episodes per week is appropriate as it may
not be possible to adequately delineate the start and end of a binge episode.

GCP non-compliance and other issues were reported in the studies with resultant data removal
and reduction in subject numbers in the FAS and Completer set. Nonetheless, the overall
number of analysable subjects was still within the requirements from sample size calculations.
The sponsor has been asked to comment on all issues relating to study conduct for the clinical
development program and the overall impact on efficacy results.

Both studies met the primary endpoint with superiority of SPD489 over placebo in the
reduction in number of binge days per week. Analysis of data from the combined studies
reported a least squares mean difference of -1.52 (95% CI: -1.77, -1.26).

Subgroup analysis age (< 40, = 40 years), gender, race (White, non-White), ethnicity (Hispanic,
non-Hispanic), region (US, non-US), BMI category (obese, non-obese) and binge eating category
(moderate, severe) was undertaken on the combined dataset of the two studies and found
consistent results across the subgroups, apart from in non-US subjects where the numbers were
too small to draw conclusions (Figure 8). As the age cut-off was 55 years, there are no efficacy
data in older adults.
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Figure 8: Combined data SPD489-343 and 344. LS mean difference (95% CI) in change
from Baseline at Weeks 11 and 12 in number of binge days per week presented by
subgroup for the combined Phase III studies (full analysis set)
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95% (1 that crosses zero mdicates similarity between treatment groups.

Efficacy data were supported by sensitivity analyses and key secondary endpoints (3 relating to
behaviour (CGI-I, binge cessation for 4 weeks and Y-BOC-BE) and 2 medical (body weight and
TG levels)). Of note clinically was the higher rate of binge eating cessation over the 28 days
prior to study end (40% versus 14% and 36% versus 13% in the two studies) with about a 23%
difference in favour of SPD489.

There was also a 5 to 6% decrease in body weight in SPD489 treated subjects compared to little
change in the placebo treated. The sponsor has been asked to comment on the lack of weight
reduction in the placebo group given there was an effect on binge eating in those treated with
placebo (-2.4 binge days per week).

7.3. Other efficacy studies
7.3.1. Study SPD489-208
7.3.1.1.  Design and methods

Study SPD489-208 was a Phase II, randomised, double blind, parallel group, placebo controlled,
forced dose titration study conducted in adults aged 18 to 55 years with BED. It was conducted
in 2011-2012 at 31 sites in the US. After a 2 week screening period, subjects entered an 11 week
double blind treatment phase which included a 3 week forced dose titration and an 8 week dose
maintenance period. There was a one week follow up period at the end. Three doses of SPD489
were assessed (30 mg, 50 mg and 70 mg), with subjects randomised in a 1:1:1:1 ratio to these
doses or placebo. Study treatment was taken once daily in the morning and patients on active
treatment commenced on 30 mg per day and escalated 20 mg each week as appropriate for
their assigned dose. There were no dose reductions.

Subjects met the DSM-IV-TR criteria for BED of at least moderate severity (at least 3 binge
eating days per week during the 2 week screening period).
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The primary efficacy endpoint was the number of binge days per week (days during with at
least one binge episode occurred) as assessed by clinical interview and patient diary. A MMRM
analysis was conducted on the change from Baseline in the log transformed number of binge
days per week + 1. Analysis was of the FAS (all subjects who took at least one dose of study
medication and had a post-baseline primary efficacy assessment). Secondary endpoints
included number of binge episodes, 4 week and 1 week remission (binge episode free), CGI-S,
CGI-I, Y-BOCS-BE and MADRS. Assuming an effect size of 0.6 (active versus placebo) on the
primary endpoint, 45 subjects per group gave the study 80% power based on a 2-sided test with
a 0.05 significance level. Allowing 30% non-completion rate, a sample of 65 per group was
planned.

7.3.1.2. Results

There were 511 subjects screened, 271 randomised with 68 in each active dose group and 67 in
the placebo group. The study completion rate was 78.6% (79.9% versus 74.6% in the SPD489
and placebo groups, respectively). The main reasons for non-completion were protocol
violation and patient withdrawal. Groups were moderately well balanced on baseline
characteristics. The baseline mean number of binge days per week was 4.3 in the placebo group
and 4.5-4.6 in the SPD489 groups. The overall major protocol deviation rate was 16.3%. The
FAS included 266 subjects (5 subjects had no diary data).

The LS mean change from Baseline in the log transformed binge days per week over the

11 week treatment period was -1.17, -1.26, -1.50, -1.58 in the placebo, 30 mg, 50 mg and 70 mg
SPD489 groups, respectively. Comparison of active to placebo found a significant LS mean
difference in the 50 mg and 70 mg groups but not the lowest dose group of 30 mg (Table 5).
Sensitivity analyses of non-transformed data, as well as transformed data with LOCF for
subjects missing Week 11 data, were performed. These found similar results favouring the
higher two doses. From a mean baseline line of 4.3 to 4.6 binge days per week, the reduction in
mean change from Baseline to Week 11 was -3.12, -3.56,-4.17 and -4.06 in the placebo, 30 mg,
50 mg and 70 mg groups, respectively (Table 6).

The secondary endpoints of number of binge episodes per week and binge response were
supportive. The rate of subjects with a 4 week remission (no binge eating during the last

28 days on study) was 20.3%, 36.9%, 44.8% and 52.3% in the placebo, 30 mg, 50 mg and 70 mg
groups, respectively.

Comment: The dossier included an addendum to the CSR. In this report it was stated that data
from one site (015) were ‘removed from the analysis for reasons unrelated to the
study’. There were 11 randomised subjects at this site. Analysis was redone
excluding these subjects.

Based on these changes, the study withdrawal rate was 22.3%. The baseline
characteristics were not altered and results of the primary efficacy endpoint were
similar to the original analysis with significant effects over placebo for the 50 mg
and 70 mg doses but not the 30 mg dose.

The sponsor has been asked to comment on why these data were removed from the
analysis and if there were any other instances where data integrity was in question
in the clinical development program.
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Table 5: Study SPD489-208. Analysis of the change from Baseline in log transformed
binge days per week using mixed-effects model for repeated measures presented by
treatment group (full analysis set)

ks A SPD489 SPD480 SPD489
Endpoint Type Placebo 30mg 50mg 70mg
Mean Change From Baseline (N=65) (N=068) (N=67T) (N=66)
[Visit 1 (Week 1)
LS Mean (SE) -0.34 (0.071) -0.68 (0.070) -0.76 (0.070) -0.75 (0.071)
95% Confidence Interval (-0.48, -0.20) (-0.82, -0.55) (-0.90. -0.62) (-0.89, -0.61)
Companson vs. Placebo®
Difference m LS Means (SE) -0.341 (0.1000) | -0.415 (0.1005) | -0.409 (0.1007)
95% Confidence Interval (-0.538, 0.144) | (-0.613,-0.217) | (-0.607,-0211)
Visit 3 (Week 3)
15 Mean (SE) -0.69 (0.07TT) -0.91 (0.076) -1.09 (0.076) -1.24 (0.076)
95% Confidence Interval (-0.84, .0.53) (-1.06, -0.76) (-1.24, .094) (-139 .1.09)
Companson vs. Placebo®
Difference m LS Means (SE) -0.220 (0.1085) | -0.404 (0.1084) | -0.551 (0.1086)
05% Confidence Interval (-0.434, -0.006) | (-0.618,-0.191) | (-0.765,-0.337)
[Vizit B (Week 11)
LS Mean (SE) -1.17 (0.068) -1.26 (0.066) -1.50 (0.065) -1.58 (0.066)
95% Confidence Interval (-1.30, -1.04) (-1.39, -1.13) (-1.63, -1.37) (-1.71,-1.43)
Companson vs. Placebo®
Difference in LS Means (SE) -0.090 (0.0950) | -0.328 (0.0944) | -0.409 (0.0946)
05% Confidence Interval (-0.277, 0.098) | (-0.514, -0.142) | (-0.595,-0.223)
p-value 03470 0.0006 0.0001

Note:

Negative estimates indicate mumernic supenionty of the active treatment group
Statistics are from a mixed-effects model for repeated measures (MMEM) that includes fixed factors for reatment and

visit, the interaction of treatment and visit, a covanate of log (baseline number of binge days per week +1) and the
interaction of the baseline covanate and visit. The response variable is the change from baseline in log (mumber of

binge days per week +1).
LS=least square

Table 6: SBD489-208. Means and mean changes from Baseline in non-transformed binge
days per week over time presented by treatment group (full analysis set)

SPD489 SPD489 SPD459
Placebo 30mng S0mg 70mg
(N=65) (N=68) (N=6T) (N=66)
Change Change Change Change
Actual From Actual From Actual From Actual From
Visit Value Baseline Value Baseline Value Baseline Value Baseline
Nontransformed Number of Binge Days Per Week”
Baseline (Day 0)1’
o 63 68 67 66
Mean (SD) 4.33 (1.359) NA 457 (1.449) NA 4.58 (1.266) NA 4.50 (1.256) NA
Median 4.00 4.00 4.00 400
Visit 8 (Week 11)
o 50 50 53 53 55 55 55 55
Mean (SD) 1.13 (1.557)}-3.17 (2.153){0.89 (1.489)|-3.60 (1.860){0.31 (0.695)|-4.23 (1.437)(0.11 (0.397)|-4.36 (1.192
Median 0.00 -3.00 0.00 -3.00 0.00 -4.00 0.00 -4.00
Week 11/ET
o 65 65 68 68 67 67 66 66
Mean (SD) 1.21 (1.576)}-3.12 (2.093){1.02 (1.672)|-3.56 (1.970){0.41 (0.846)|-4.17 (1.512)(0.44 (1.223)}-4.06 (1.548
Median 0.00 -3.00 0.00 -3.00 0.00 -4.00 0.00 -4.00
p-value © 0.3645 0.0082 0.0010

* The oumber of binge days per week is based on visit window and proportionally scaled to 7 days
Baseline includes the oumber of binge days duning the 7 days prior to the baseline visit.

¢ P-values were generated based on a Cochran-Mantel-Haenszel (CMH) test with modified nidit score adyusting for baseline
binge days per week as a coviarate. Comparisons are SPD489 treatment group vs placebo

NA=not applicable
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7.3.2. Study SPD489-346
7.3.2.1.  Design and methods

Study SPD489-346 was a Phase III, multicentre, double blind, placebo controlled, randomised
withdrawal study of SPD489 in adults with moderate to severe BED. It was conducted between
January 2014 and April 2015 at 38 sites in the US, 6 in Germany, 2 in Sweden, 2 in Spain and 1 in
Canada.

The design included a 4 week screening phase, a 12 week open label treatment phase (4 weeks
dose optimisation and 8 weeks dose maintenance), a 26 week double blind treatment
withdrawal phase and a 1 week follow up (Figure 9). Dose optimisation was as in Studies 343
and 344 with an initial dose of 30 mg/day and titration to the optimal dose of 50 mg or 70
mg/day. This dose was fixed during the 8 week dose maintenance period. The lowest allowed
dose was 50 mg/day.

Figure 9: Study SBD489-346. Study design schematic
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The primary objective was to evaluate maintenance of efficacy based on time to relapse
between SPD489 (50 mg or 70 mg) and placebo, as measured by the number of binge days3 per
week. This was assessed by clinical interview based on subject diary and CGI-S scores for
subjects who responded to SPD489 by the end of the open label treatment phase.

Relapse was defined as = 2 binge days each week for 2 consecutive weeks (14 days) prior to the
visit and a = 2 point increase in CGI-S score relative to the score at the randomised withdrawal
baseline visit.

To enter open label treatment, subjects needed to have = 3 binge days per week during the

14 days prior and a CGI-S score of = 4. After 12 weeks treatment, those who responded were
randomised (via an IWRS) in a 1:1 ratio to SPD489 (on their optimal dose) or matching placebo
capsules for 26 weeks. Randomisation was stratified by region (US or non-US). Responders
were defined as subjects who reported < 1 binge day per week for the 4 consecutive weeks

(28 days) and had a CGI-S score of < 2.

Inclusion criteria were: age 18 to 55 years; BED diagnosis as per DSM-IV-TR confirmed on
SCID-I of at least moderate severity; CGI-S score = 4; and BMI = 18 and < 40. Exclusion criteria
were essentially the same as the other Phase III studies. Subjects could not have participated in
another SPD489 study. Prohibited medications were also the same as the other Phase II1
studies.

The sample size calculations assumed a true relapse rate of 30% in the SPD489 and 50% in the
placebo group (hazard ratio of 0.447) and 72 subjects per group gave the study a 90% power
(a=0.05). With 20% drop out and 65% response rate from open label treatment and 20% drop

3 Binge eating days are defined as days during which at least 1 binge episode occurred.
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out from randomised treatment prior to a relapse, 412 subjects needed to be enrolled to the
open label treatment phase and 214 (107 per group) randomised.

The FAS was defined as all randomised subjects who took at least one dose of double blind
treatment and who had at least one post-randomisation CGI-S assessment. The primary
endpoint was the time (days) from randomisation to relapse and was analysed in the FAS using
a stratified log rank test stratifying by 4 week cessation status. There were no key secondary
endpoints.

7.3.2.2. Results

There were 639 subjects screened, 418 enrolled into the open label period and 275 (65.8%)
completed this phase. The main reasons for not completing the open label phase were not
meeting randomisation criteria (11.5%) and subject withdrawal (6.9%). There were

275 subjects randomised (137 and 138 in the SPD489 and placebo groups, respectively).
Completion rates of this phase were higher in the SPD489 group (74.5% versus 36.2%) and the
main reasons for study withdrawal were meeting relapse criteria (3.6% versus 29.0%) and
‘subject withdrawal’ (6.6% versus 18.1%) (Figure 10 and Table 7). Of the 418 enrolled subjects,
411 were included in the safety analysis set and 270 in the randomised safety analysis set. The
FAS included 267 subjects (136 and 131 SPD489 and placebo, respectively).

Figure 10: Study SBD489-346. Subject disposition diagram

[ Total Enrolled Subjects l
{M=d18)

(M=d411) * Adverse Cvenls (N=22)
= Protecol wolation (N=10)

[ Open-label Sataty Population J [ Did nor eemplate OL phaes (H=143)
+ YWitherawal by subject (N=29)
’L » Lost tolollowup (H=20)

»  Failurg to meot Randomization citena (N=48)

l Bandarmizad [Tamplatad 0. Bhaeo) (Na3T8) . U e

Completed Week 12 bt nal randomized (N=53)

.

Plavubu (H=130) | SFLATY [N=1Jf]
Blot treated (N=d Mot treated (N=1)

Randomized Salety Analysis Satr (N=134) Randemizad Salety Analysis Set (N=116)
Full Analysis Set (N=131) Full Analysis Set (N=136)
el not complote RW phase (N-28) Did not complote RW phaso (N=135]
= Amverse avents (N=0) o Adverse avents (N=f)
»  Protocol violation (N=1) ¢ Protocol vislation (H=2)
o Withdrmasm] by euhjoct (M=35) « WAhthdrmanl by euhjore (M=0)
= Lost to follow-up (N=13) + Lost to tollow-up (N=5]
+ Relapea critoria mot (N=40) + Relapse critorin met (N=5)
— Y ¢ [Rhei (N2Y) v Othar (N=T7) J  r———
Complotod RVW . g l Complaiad RW
=it} (N=107)

Vyvanse - Lisdexamfetamine dimesilate - Shire Australia Pty Ltd - PM-2016-01092-1-1 Extract from the Page 35 of 88
Clinical Evaluation Report FINAL 15 May 2018



Therapeutic Goods Administration

Table 7: Study SPD489-346. Subject disposition presented by treatment phase (screened

set)
Placeho SPD459 Total
n (%) n (%) n (%)
Screened Set 639
Enrolled Sef® 418 {100)
Enrolled Not Treated T (L7
Safery Analysis Set” 411 (98.3)
Open-label Phase
Enrolled Set* 418 (100)
Completed OL Phase 275 (65.8)
Did Mot Complete OL Phase 143 (34.2F
Pomary Reason for Withdrawal from Study
failure to meet randonuzation criteria 43(11.5)
withdrawal by subject 29 (6.9)
adverse event 22 (5.3
lost to follow-up 20 (4.8)
protocol violation 10 (2.4)
other reason® 14 (3.3)
Randemized-withdrawal Phase
Randomized Set" 138 (100) 137 (100) 275 (100)
Completed RW Phase 50(36.2) 102 (74.5) 152 (55.3)
Dnd Not Complete EW Phase B8 (63.8) 35(25.5) 123 (44.7)
Primary Reason for Withdrawal from Study
withdrawal by subject 25(18.1) 9 (6.6) 3412.4)
1ost to follow-up 13 (9.4) 6 (4.4) 19 (6.9)
adverse event 0 6 (449 6 (2.2)
relapse cnitena met 40 (29.0) 5 (3.6) 45(16.4)
protocol violaton 107 2 (1.5) 3 (L1
other reason’ 9 (6.5) 7 (5.1) 16 (5.8)
Completed Follow-up Visit 106 (76.8) 114 (83.2) 220 (80.0)

OL = open label; KW = randomired withdrawal

Note:

Percentages dunng the open-label phase are based on the Envolled Set. Percentages during the randomized-
withdrawal phase are based on the Randomized Set

Note: Pnmary reasons for withdmwal (exchuding other reasons) dunng the randomized-withdrawal phase are

»

L]

presented by decreasing frequency based on the SPDY8S group
The Enrolled Set consisted of subyects who signed informed consent and were dispensed mvestiganonal product.
The Safety Analysis Set consisted of subjects who took at least 1 dose of SPD489 i the open-label phase and
had at least 1 post-baseline safety assessment.
Of the 143 sobjects who did not complete the open-label phase. 53 subjects reached WVisit 8 but then
discontinued. Of these 53 subjects, 46 subjects were not randomuzed due 10 not meeting randonuzation criténa
and 7 subjects were discontineed for reasons other than not meeting randomization criteria (3 subjects due 1o
adverse events, 2 subjects due to withdrawal by sulyect, 1 sulyect due to lost to follow-up, and 1 subject due to
another reasen). An additional 2 sulbqects who did not meet randomization critenia did not reach Visit 8.
Three subjects were withdrawn due to pregnancy. Subject 099-6002 was withdawn during the open-label phase
and Subjects 046-6003 (SPD489) and 083-6001 (SPD489) were withdrawn during the randonuzed-withdrawal
phase; see Section 8.5.2 for fnther informarion on these three subjects.
The Randonuzed Set consisted of subjects who were randomized To be eligible for randomization, subjects
who completed the open-label phase must have met both critena for responder (12, had =1 bmge day per week
for the 4 consecutive weeks pnior to the double-blind randonuzed-withdrawal baseline visit and had a OGI-S
score of 22). All 275 subjects who completed the open-labe] phase met these criteria for response.
Six SPD489 subyects were discontinued from dosing and from study due to adverse events. A seventh SPD480
subject (083-6001) was discontinued from dosing due to an adverse event but not recorded as being discontinued
from the stady due to this event. See Section 8.5.2 for firther detail regarding this subject.

Subjects in the randomised safety set had a mean age of 38.7 years, 87.4% were female,
84.1% White and the mean BMI was 33.8 kg/m2. The groups were moderately well balanced,

although there were fewer subjects with a BMI 2 40 in the SPD489 group (8.8% versus 22.4%).
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Most subjects were from North America (78.5%). At open label baseline, the mean number of
binge days per week was 4.8 in both groups.

Treatment compliance (80 to 120%) during open label treatment was reported at 99.3% and

> 98% during the randomised phase. The rate of protocol violations during the open label phase
was 5.1% and during the randomised phase was 2.2% and 6.0% in the SPD489 and placebo
groups, respectively.

Dose assignments were mistakenly provided for 80 subjects in the US by the IWRS provider.
This was done when the subjects had completed treatment and had had final efficacy and safety
assessments. Therefore it is not expected to impact on data quality. One study site (066) was
found to have tampered with investigational product. There were 8 subjects (1.9%) enrolled

(6 (2.2%) in the randomised phase) at the site which was closed and subjects discontinued.
Analyses were undertaken by the sponsor excluding these subjects.

In the FAS, the rate of relapse was 3.7% (5 out of 136) and 32.1% (42 out of 131) in the SPD489
and placebo groups, respectively, and the difference in the time to relapse was statistically
significant (p < 0.001). The Kaplan Meier estimate of the proportion of subjects who relapsed
was 36% (95% CI: 27%, 45%) in the placebo group and 4% (95% CI: 1%, 7%) in the SPD489
group. The Kaplan Meier survival plot of time to relapse demonstrates the effect separation
(Figure 11). Randomisation was stratified by 4 week cessation status (yes or no) and this factor
did not have a major impact on the time to relapse (Figure 12). The majority of relapses
occurred within 30 days of randomised withdrawal (60% of the SPD489 group and 62% of the
placebo group).

Figure 11: SPD489-346. Kaplan-Meier survival plot of time to relapse (full analysis set)
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Figure 12: SPD489-346. Kaplan-Meier survival plot of time to relapse presented by
4 week cessation status (full analysis set)
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Note: Time to relapse is based on date of randomization.

Sensitivity analysis which excluded CGI-S status from the relapse definition found relapse rates
still in favour of SPD489 (5.1% versus 34.4%) and a significant effect on time to relapse
(p < 0.001). Other sensitivity analyses were supportive of the primary analysis.

At the randomised withdrawal baseline, 83.8% and 74.8% of the SPD489 and placebo groups,
respectively, were reported to be ‘normal, not at all ill’ on the CGI-S. At the end of the
randomised withdrawal phase (Week 38/early termination), the proportion of subjects in this
CGI-S category was 81.6% and 45.0% in the respective groups.

7.3.3. Study SPD489-345
7.3.3.1.  Design and methods

Study SPD489-345 was a Phase IlI, open label extension study for subjects who had completed
Studies 208, 343 or 344. The study was conducted at 86 sites in the US and Europe. After

2 weeks screening period, if the gap from the previous study was > 30 days, subjects entered a
52 week open label treatment phase which included an initial 4 week dose optimisation period.
There was one week follow up at the study end. All subjects recommenced treatment on

30 mg/day and were force titrated to 50 mg/day after one week. Titration to 70 mg/day was
allowed as indicated from Week 2. Down titration to 50 mg was allowed however subjects were
discontinued if further down titration was needed. Excluded concomitant medications remained
the same as the feeder studies.

The primary objective was safety and tolerability and secondary objectives included efficacy
response as measured by improvement on the CGI-I scale and behavioural response on the
EDE-Q% There were no sample size calculations, efficacy analyses were descriptive and were
conducted on the FAS. The baseline for efficacy was the previous study baseline if entry was

4 The EDE-Q is a 28-item subject-rated questionnaire measuring eating pathology. It focuses on the past 28 days to
assess the main behavioural (eating and purging) and attitudinal features of eating disorders. Items are rated on a 7-
point scale (ranging from 0 to 6), with higher scores indicating increased pathology. There are four subscales:
Restraint, Eating Concern, Weight Concern, and Shape Concern. Subscale scores are determined by calculating the
sum of component item scores for a particular subscale, then dividing by the number of items in the subscale.
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within 30 days, or the last value collected at or before Visit 0 if the gap was > 30 days. Three
subjects from Site 015 of Study 208 were excluded from analysis due to issues previously
mentioned at this site.

7.3.3.2. Results

There were 109 subjects rescreened with 12 screen failures. There were 604 subjects enrolled
(580 in the US, 16 in Germany and 8 in Spain) with 97 who had a gap between studies of
> 30 days.

Comment: There were 815 subjects completing the three feeder studies, therefore 74% of
eligible subjects continued onto the extension study.

There were 5 subjects excluded from safety analysis (one lost to follow up, one pregnant and 3
at Site 015). The completion rate was 61.1% (n = 369). The main reasons for premature
discontinuation were subject withdrawal (10.8%), AE (9.1%), lost to follow up (7.9%) and
‘other’ (9.6%) which included site closures, compliance issues, and pregnancy (n = 15).
Compliance between 80% and 120% was reported for all except 2 subjects and the protocol
violation rate was low (2.8%). Subjects were predominantly white (77%) and female (87%)
with a mean age of 39 years and a mean BMI of 33.8 kg/m?.

CGI-I results were dichotomised into ‘improved’ and ‘not improved’. At Week 4, the rate of
subjects ‘improved’ was 88.5% and this was maintained over the study period with a rate of
89.9% at Week 52 (95% CI: 87.5, 92.3).

The mean EDE-Q global score at baseline was 3.34 with a mean decrease at Week 4 of -1.66
which was maintained to Week 52 with a mean decrease of -1.90 (95% CI: -2.0, -1.8).

7.3.4. Evaluator commentary: other efficacy studies
7.3.4.1. SPD489-208

In this Phase II study, efficacy over placebo was demonstrated for the 50 mg and 70 mg per day
doses but not the 30 mg/day as measured by the number of binge days per week after 11 weeks
of treatment. The primary efficacy endpoint was log transformed and the reason for this has
been questioned. Findings were supported by analysis of non-log transformed data and of
secondary endpoints. While there appeared to be a dose response with increasing dose, inter-
dose comparisons were not made.

7.34.2. SPD489-346

In the randomised withdrawal study, the relapse definition included both the number of binge
days per week (= 2) and an increase in the CGI-S score (= 2) which is clinically appropriate.

Twelve weeks is considered an adequate period of stabilisation on open label therapy prior to
randomisation and is in line with the treatment period used in the two pivotal efficacy studies.
The withdrawal period of 26 weeks also is considered a sufficient time to assess relapse.

In subjects who responded to SPD489 therapy after 12 weeks, the time to relapse during the

26 week randomised withdrawal period was significantly less in those treated with SPD. The
relapse rate was notably lower in the SPD489 group (3.7% versus 32.1%) and data were
supported by sensitivity analyses which included a relapse definition which included only binge
days per week.

Interestingly, 68% of subjects on placebo did not relapse during the randomised withdrawal
phase. Although approximately one third of responding subjects resumed binge eating on
cessation of SPD489 (while being treated with placebo), two thirds remained free of binge
eating and this rate is greater than the relapse rate difference between placebo and SPD489.
While this could be a placebo effect, it is also possible that the majority of subjects may no
longer require SPD489 after the initial 12 weeks of treatment.
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As subjects were discontinued on relapse, and group numbers therefore vary, secondary
efficacy endpoint analysis over the 26 week period is of little benefit. In addition, the study’s
design is such that long term efficacy cannot be deduced.

7.3.4.3. SPD489-345

In this open label extension study, it was found that for subjects who remained on treatment
there was maintenance of effect as measured by one clinician-rated and one subject-rated scale.
However, only 74% of primary completers continued on to the extension study. This could
results in some bias due to self-selection. In addition, there was a low completion rate of 61%
for the 1 year treatment duration. These facts, together with the open label uncontrolled design;
mean that no definitive efficacy conclusions can be drawn from this study.

7.4. Analyses performed across trials: pooled and meta analyses
Not applicable.

7.5. Evaluator’s conclusions on clinical efficacy

There were five clinical studies submitted with efficacy data to support the BED indication and
the two pivotal trials were moderate in size included 773 subjects.

The population assessed were those with moderate to severe BED (on average 4 to 5 binge days
per week) and this needs to be reflected in the indication which currently covers all BED
patients.

Only adults 18 to 55 years were included in the development and this also should be reflected in
labelling.

The clinical trial population were largely obese, White females in the US and the sponsor is to
comment on the applicability of this to the Australian population.

The study population were on the whole naive to any prior treatment for their BED. Given
psychotherapy is the recommended initial therapy for BED, an assessment of efficacy in subjects
who had failed psychotherapy would have been useful.

The primary efficacy endpoint was based on binge days rather than binge episodes and this is
sensible as it could be difficult discerning the end of a binge episode and the start of another
episode.

Treatment with SPD489 for 12 weeks was found to be superior to placebo in both pivotal
efficacy studies with an improvement over placebo of approximately 1.5 binge days per week
(95% CI: -1.8,-1.3).

Subjects with BED did have a notable placebo response with a reduction of about 2.4 days binge
days per week.

Efficacy data were robust and were supported by sensitivity and secondary endpoint analyses.

The most clinically relevant data were the response rates and the 4 week cessation rate was
notably higher with SPD489 than placebo (36 to 40% versus 13 to14%).

SPD489 resulted in an improvement on CGI-I as well as a reduction in body weight of 5 to 6%
over 12 weeks (which did not occur on placebo despite a reduction in binge eating days).

Given the weight reduction in the SPD489 group, it is possible that the effect on BED is mediated
through its appetite suppression activity.

There were several issues at sites relating to GCP and other concerns; however inclusion or
exclusion of subjects from these sites produced similar results.
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Efficacy was maintained over the 26 week randomised withdrawal period in those who were
initial treatment responders and there was a significantly lower relapse rate in those continuing
on SPD489 (4% versus 32% placebo group). Nevertheless, the majority of subjects who
responded to SPD489 and then ceased active treatment after 12 weeks (placebo group) did not
relapse (68%). This suggests that 12 weeks may be sufficient treatment duration for the
majority of patients.

Subgroup using combined data from Studies 343 and 344 found consistent effects across the
groups apart from in non-US subjects where numbers were low.

The dose of 30 mg per day was not efficacious and should only be used for dose titration in first
week of treatment.

Open label data were provided for up to one year duration and while the rate of subjects who
remain in the improved CGI category was high (90%), only about 60% of subjects completed the
one year of therapy. The evaluator concludes that long term efficacy remains to be fully
established and that there are only clear efficacy data for treatment up to 12 weeks duration.

7.6. Other efficacy studies; ADHD
The dossier also included four clinical trials related to the ADHD indication.
7.6.1. Study SPD489-325

Study SPD489-325 was a Phase III, randomised, double blind, multicentre, parallel group,
placebo and active controlled, dose optimisation safety and efficacy study of SPD489 in 336
children 6 to17 years with ADHD. The study was conducted between 2008 and 2011 in the EU.
The active control was long acting methylphenidate (osmotic controlled oral release delivery
system methylphenidate, OROS MPH, Concerta). Subjects were randomised in a 1:1:1 ratio to
treatment with SPD489, OROS MPH or placebo and treated for 7 weeks. The study found a
statistically significant greater LS mean change from Baseline to end of treatment in the ADHD-
RS-IV total score when treated with SPD489 compared to placebo (LS mean difference of -18.6
(95% CI:-21.5, -15.7). Statistically significant results over placebo were also found on the CGI-I
(percentage improved 78% versus 14%) and quality of life as measured by the CHIP-CE:PRF>
Achievement Domain T-Score.

Comment: This study is already included in the approved PI. Further comments have been
included in Section 7.6.5.

7.6.2. Study SPD489-405
7.6.2.1.  Design and methodology

SPD489-405 was a Phase IV, randomised, double blind, multicentre, parallel group, active
controlled, dose optimisation safety and efficacy study of SPD489 compared with OROS MPH
with a placebo reference arm, in adolescents aged 13 to 17 years with ADHD. It was conducted
between April 2012 and January 2014 at 70 sites in the USA.

After a 4 week screening and washout phase, there was an 8 week double blind evaluation
phase (5 weeks of dose optimisation and 3 weeks of dose maintenance period) then a one week
telephone follow up.

Subjects were randomised in a 2:2:1 ratio to SPD489, OROS MPH or placebo. Doses commenced
at 30 mg/day for SPD489 and 18 mg/day for OROS MPH and were titrated weekly to 50 mg or
70 mg for SPD489 or 36, 54 or 72 mg/day for OROS MPH. Optimum dose was then maintained
during the remainder of the double blind period. A double dummy design was used to maintain
blind during dose optimisation.

5 CHIP-CE:PRF is the Child Health and Illness Profile, Child Edition: Parent Report Form
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Inclusion criteria were: male and female adolescents 13 to 17 years of age; DSM IV-TR diagnosis
of ADHD and with an ADHD-RS-IV Total Score of = 28; age appropriate intellectual function;
weight of = 79.5 pounds; and not completely satisfied with some aspect of their current ADHD
therapy. Subjects were excluded if they had: a significant Axis I disorder; significant comorbid
Axis Il psychiatric disorder; conduct disorder: BMI < 3rd percentile or > 97th percentile; or
other conditions that could increase participant risk.

The primary efficacy outcome was the comparison between the SPD489 and OROS MPH groups
in the change from Baseline in the ADHD rating scale IV (ADHD-RS-IV)é total score at Week 8.
Comparisons between treatment groups were analysed on the FAS using a linear MMRM. A
sample size of 173 per active group gave the study a 90% power (a = 0.05) to detect a

0.35 difference between the SPD489 and OROS MPH groups. Allowing for a 5% drop out rate,
182 subjects per active group were required.

7.6.2.2. Results

There were 628 subjects screened, 464 randomised with 186, 185 and 93 in the SPD489,

OROS MPH and placebo groups, respectively. The rates of study non-completion were higher in
the placebo group (25.3%) than the SPD489 (15.8%) or OROS MPH groups (14.7%).
Discontinuation due to an AE was higher with SPD 489 (7.6% versus 1.6% OROS MPH and 3.3%
placebo).

Groups were relatively well balanced on baseline characteristics. The mean age of subjects was
14.7 years, 66% were male and 75% White. The mean baseline ADHD-RS-IV total score was
37.4.

The LS mean change from Baseline to Week 8 in the ADHD-RS-IV total score was -25.6, -23.5
and -13.4 in the SPD489, OROS MPH and placebo groups, respectively. The difference between
active groups (-2.1, 95% CI: -4.3, 0.2) was not statistically significant (p = 0.072). Both active
groups showed a significantly greater reduction in the ADHD-RS-IV total score over placebo

(p <0.0001) (Table 8). A lack of difference between the active treatments was also found on
sensitivity analyses. Testing ceased at this point due to hierarchical testing to control for
multiplicity. Similar results between the active groups were seen over the treatment duration
(Figure 13). The rate of improvement on dichotomised CGI-I was around 80% in both the active
groups and 35% in the placebo group.

6 The ADHD-RS-IV is completed by the physician and consists of 18 items scored on a 4 point scale ranging from 0 (no
symptoms) to 3 (severe symptoms) with total scores ranging from 0 to 54. The 18 items may be grouped into 2
subscales: hyperactivity/impulsivity (even numbered items 2-18) and inattentiveness (odd numbered items 1-17).

Vyvanse - Lisdexamfetamine dimesilate - Shire Australia Pty Ltd - PM-2016-01092-1-1 Extract from the Page 42 of 88
Clinical Evaluation Report FINAL 15 May 2018



Therapeutic Goods Administration

Table 8: SPD489-405. Mean change from Baseline at Visit 8 (Week 8) in ADHD-RS-IV total
score presented by treatment group (full analysis set)

Placebo SPD489 OROS-MPH
(N=89) (N=179) (N=184)
Change Change Change
Observed from Observed from Observed from
[Visit Value Baseline Value Baseline Value Baseline
[Baseline
n 80 179 184
Mean (SE) 38.2(0.73) 36.6 (0.48) 37.8(0.45)
SD 6.91 6.36 6.06
Median 37.0 36.0 370
Min. Max 28,54 28.53 28,53
[Visit 8 (Week 8)
n 67 67 139 139 152 152
Based on MMRM"
LS Mean (SE) 240(1.19) |-13.4(1.19) | 11.8(0.82) |-25.6 (0.82)| 13.8 (0.80) |-23.5 (0.80)
SPD489 vs OROS-MPH
Difference in LS Mean (SE) -2.1(1.15)
95% CT of the Difference in LS Mean 43,02
p-value 0.0717
Effect Size” 020
Active vs Placebo
Difference in LS Mean (SE) -12.2(1.45) -10.1 (1.43)
935% CI of the Difference in LS Mean -151.-94 -13.0.-73
p-value ={(.0001 =0.0001
Effect Size” -1.16 097

*  The LS mean. the difference in LS mean. the 95% CI of the difference in LS mean, and the p-value are from a mixed
effects model for repeated measures that includes treatment group, nominal visit, interaction of the treatment group with
the visit as factors, baseline ADHD-RS-IV Total Score as a covariate, and an adjustment for the interaction of the baseline
ADHD-RS-IV Total Score with the visit. The model is based on a REML method of estimation and utilizes an

unstructured covarance type.

®  The effect size is the difference in LS mean divided by the estimated standard deviation from the unstructured covariance

ADHD-RFS-IV=Attention-deficit Hyperactivity Disorder Rating Scale IV; CI=confidence interval; LS=least squares;
MMEM=mixed-effects model for repeated measures: MPH=methylphenidate; OROS=osmotic controlled oral release delivery
systeny, SD=standard deviation; SE=standard error of the mean

Figure 13: SPD489-405. Least Squares Mean Changes from Baseline over Time in ADHD-
RS-1V total score; presented by treatment group (Full analysis set)
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7.6.3. Study SPD489-406
7.6.3.1.  Design and methodology

SPD489-406 was a Phase IV, randomised, double blind, multicentre, parallel group, active
controlled, forced dose titration safety and efficacy study of SPD489 compared with OROS MPH
(Concerta) with a placebo reference arm, in adolescents aged 13 to 17 years with ADHD. It was
conducted between April 2012 and May 2014 at 77 sites in the USA, Canada and Europe.

The study differed from Study 405 as after screening there was a 4 week forced dose titration
phase and a 2 week dose maintenance phase. SPD489 doses were titrated once weekly from

30 mg per day to 40 mg, to 50 mg and to 70 mg/day and OROS MPH doses were titrated once
weekly from 18 mg/day to 36 mg, to 54 mg and to 72 mg/day. Subjects were maintained at the
highest dose level for the 2 week dose maintenance phase. Other design and methodological
aspects were similar to Study 405. The primary objective was to compare the efficacy of SPD489
70 mg with OROS MPH 72 mg with adolescents with ADHD.

7.6.3.2. Results

There were 778 subjects screened and 549 randomised with 219, 220 and 110 in the SPD489,
OROS MPH and placebo groups, respectively. Study non-completion rates were similar between
active groups (17% SPD489 versus 15% OROS MPH) and slightly higher than placebo (11.8%),
the main reason was adverse events (6.9%, 6.4% and 0.9% in the SPD489, OROS MPH and
placebo groups, respectively). Groups were comparable on baseline characteristics and the
mean baseline ADHD-RS-1V total score was 36.9.

After 6 weeks treatment, the LS mean change from Baseline in the ADHD-RS-IV total score

was -25.4,-22.1 and -17.0 in the SPD489, OROS MPH and placebo groups, respectively. The
difference between the SPD489 and OROS MPH groups of -3.4 (95% CI: -5.4,-1.3) was
statistically significant (p = 0.0013) (Table 9). Both active groups also had a significantly greater
LS mean difference compared to placebo (p < 0.001) (Table 9) although the separation was not
great as seen in Study 405. The LS mean change over time is shown in Figure 14.
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Table 9: SPD489-406. Mean change from Baseline in Visit 6 (Week 6) in ADHD-RS-IV total
score presented by treatment group (Full analysis set)

Placebo SPD489 OROS-MPH
(N=106) (N=210) (N=216)
Change Change Change
Observed from Observed from Observed from
[Visit Value Baseline Value Baseline Value Baseline
[Baseline
n 106 210 216
Mean (SE) 36.1(0.58) 373044 37.0(0.44)
sD 5.99 6.44 640
Median 350 36.0 36.0
Min, Max 28,52 28. 54 23,53
[Visit 6 (Week 6)
n 93 93 175 175 181 181
Based on MMRM:"
LS Mean (SEM) 199 (1.03) |-17.0 (1.03) [ 11.4 (0.74) |-254(0.74) | 14.7(0.73) [-22.1 (0.73)
SPD489 vs OROS-MPH
Difference in LS Mean (SE) 34104
95% (T of the Difference in LS Mean -54.-13
p-value 0.0013
Effect Size” 0.33
Active vs Placebo
Difference in LS Mean (SE) -8.5(1.27) -5.1(1.27)
95% (T of the Difference in LS Mean -11.0.-6.0 -7.6.-2.6
p-value =0.0001 =(.0001
Effect Size” 0.82 -0.50

The LS mean, the difference in LS mean. the 95% CI of the difference in LS mean. and the p-value are from a mixed
effects model for repeated measures that includes treatment group. visit. interaction of the treatment group with the visit as
factors, baseline ADHD-RS-IV Total Score as a covariate, and an adjustment for the interaction of the baseline ADHD-RS-
IV Total Score with the visit. The modelis based on an REML method of estimation and utilizes an unstructured
covariance fype.

The effect size is the difference in LS mean divided by the estimated standard deviation from the unstructured covariance
matrix.

ADHD-RS-TV=Attention-deficit Hyperactivity Disorder Rating Scale-IV:; Cl=confidence interval; LS=least squares;
MMBRM=mixed-effects model for repeated measures: SD=standard deviation: SE=standard error; SEM=standard error of the
mean

At Week 6, the rate of subjects being improved on the CGI-1 was 81.4%, 71.3% and 50.0% in the
SPD489, OR0OS MPH and placebo groups, respectively and the difference between the active
groups was significant (p < 0.019).

b

Figure 14: SPD489-406. Least Squares Mean (+SE) of change from Baseline over time in
ADHD-RS-IV total score; presented by study visit and treatment group (Full analysis set)
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7.6.4. Study SPD489-404
7.6.4.1.  Design and methodology

Study SPD489-404 was a Phase IV, open label, multicentre, 2 year safety study of SPD489 in
children and adolescents 6 to 17 years with ADHD. It was conducted between July 2011 and
September 2014 at 35 sites in Europe. The primary objective was safety. Long term efficacy was
a secondary objective and was measured using the ADHD-RS-IV total score and

hyperactivity /impulsivity and inattention subscale scores, as well as the CGI-S and CGI-I.

After screening and washout, there was a 4 week dose optimisation period, a 100 week
maintenance period and then a 4 week safety follow up period. There were 16 visits over the

2 years. Doses of 30, 50 or 70 mg per day were given for up to 104 weeks. Subjects from Studies
SPD489-317, SPD489-325 and SPD489-326 were eligible. Subjects who had not participated in
an SPD489 study could also be included if they met the diagnosis of ADHD and had a baseline
ADHD-RS-IV total score of > 28.

Results

There were 348 children screened and 314 enrolled, 124 (39.5%) from previous studies and
190 new subjects. The FAS included 299 subjects (95.2%). Due to non-compliance with GCP at
Site 049 during another study (SPD503-315), the subjects from this site (n = 14) were excluded
from the FAS. Study completion rate was 60.8% and the most frequent reasons for premature
withdrawal were subject withdrawal (13.1%), adverse events (12.4%) and ‘other’ (9.2%).

The mean subject age was 11.4 years, 79.6% were male and 98.7% White. Approximately one
third were overweight or obese. The mean baseline ADHD-RS-IV total score was 41.1 and 80%
of subjects had combined ADHD subtype. Most subjects (86.3%) had received previous therapy
for ADHD with methylphenidate being the most frequent therapy. Study treatment compliance
was reported at 96.5%. The rate of protocol violations or deviations was 27%.

From a baseline of 41.2 on the ADHD-RS-IV total score, the mean change to the last on treatment
assessment (LOTA) was -25.8 (95% CI: -27.0, -24.5, p < 0.001). The reduction commenced at
Week 1, continued to Week 4, then there was little change through to Week 104 (Figure 15).
Results were similar when data from Site 049 were included. Results were also consistent
across the subgroups analysed (age 6 to 12 and 13 to 17 years, gender and country).

Figure 15: SPD489-404. Mean change from Baseline in ADHD-RS-IV total score by visit;
observed cases (FAS)
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From a baseline of 19.0 on the ADHD-RS-IV hyperactivity/impulsivity subscale score, there was
a mean reduction of -12.6 (95% CI: -13.4, -11.9) and for the inattention subscale the mean
reduction was -13.1 (95% CI: -13.8, -12.4). At the LOTA, the rate of improvement on the CGI-I
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was 78% with 22% not improved. The responder rate (ADHD-RS-IV total score reduction of
> 50% and CGI-I of very much or much improved) to LOTA was 69.2%.

7.6.5. Evaluator commentary: other efficacy studies in ADHD

There were four studies in ADHD in the dossier which were included to support proposed
labelling changes.

Two Phase IV studies compared SPD489 to OROS MPH in adolescents 13 to 17 years. One study
had the dose optimised (SPD489-405) and the other had forced dose titration (SPD489-406).
Efficacy was measured using the ADHD-RS-IV total score which has been used as the primary
efficacy endpoint in previous studies.

In Study SPD489-405, no difference in efficacy was found between SPD489 and OROS MPH
when adolescents were treated for 8 weeks (the between group difference was -2.1 (p = 0.07)).
This lack of differentiation was supported by results on CGI-I.

By contrast, in the forced dose titration Study SPD489-406, SPD489 70 mg/day was found to
superior to OROS MPH 72 mg/day after 6 weeks treatment with a between group difference
of -3.4 (p = 0.001).

Despite the statistically significant result in Study 406, the evaluator queries whether the
difference of 3.4 on the rating scale is of clinical relevance, particularly as the dose was force
titrated to 70 mg and not optimised as would occur in clinical practice and also as it was not
supported by data from the dose optimisation trial. As such, the evaluator concludes that the
data do not indicate that there is a clinically important difference in efficacy between the 2
treatments in children 13 to 17 years.

The changes in the PI state there is a significant difference between treatments in Study 406
which is correct; however no numerical data have been included on the size of the difference for
either Study 405 or 406. These data need to be included.

Study SPD489-404 was a 2 year open label and uncontrolled safety study of 314 children 6 to
17 years with ADHD. Long term efficacy, as measured by the change from Baseline in
ADHD-RS-IV total score and dichotomised CGI-I, was demonstrated. Results can only be viewed
as supportive due to the study’s design and the fact that only 60% of children completed 2 years
treatment. No efficacy data from this study have been proposed for inclusion in the PL

Study SPD489-325 was included in the dossier and, as this study is already included in the
approved PI, the evaluator has assumed that it has been previously evaluated. The proposed PI
includes some altered statements in the Clinical Trial section which relate to this study. The
statements are acceptable as data are not new and relate to information already included in the
approved PI Table 3.

8. Clinical safety

8.1. Studies providing evaluable safety data

8.1.1. Pivotal studies that assessed safety as the sole primary outcome
There were no pivotal safety studies.

8.1.2. Pivotal and/or main efficacy studies

For the BED indication, the pivotal studies were SPD489-343 and 344. Treatment duration was
12 weeks. Safety data in these studies included: adverse events and SAEs; vital signs (blood
pressure using an automated cuff); waist circumference; weight; physical examination; clinical
laboratory measurements (biochemistry, haematology, urinalysis, urine drug screens,
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pregnancy tests); ECGs with central reading; Columbia Suicide Severity Rating Scale (C-SSRS)7;
and Amphetamine Cessation Symptom Assessment (ACSA).

8.1.3. Other studies

The safety data listed above (apart from the ACSA) were also collected in the short term Phase II
Study SPD489-208, the placebo controlled, randomised withdrawal Study SPD489-346 and the
52 week open label extension Study SPD489-345. The ACSA was also collected in

Study SPD489-346.

Safety analysis was conducted on randomised or enrolled subjects who had received at least
one dose of study medication and who had a post-baseline safety assessment. Safety data from
the three short term, placebo controlled studies (208, 343 and 344) were pooled into the
integrated safety database. There was also a safety pool of all five BED studies.

Of the four studies in ADHD, safety data from the new Studies SPD489-404, 405 and 406 were
evaluated as some changes in relation to ADHD safety have been proposed for the PI. In the
Clinical Overview, data from the ADHD Integrated Safety Database was presented due to the
inclusion of data from the three new studies.

8.2. Studies that assessed safety as the sole primary outcome
Not applicable.

8.3. Patient exposure
8.3.1. BED

In the three short term placebo controlled studies (safety analysis set), there were 434 subjects
exposed to placebo and 568 to SPD489 (all doses) with 502 exposed to doses of 50 to 70 mg per
day (Table 10, below). The mean duration of exposure was 73.1 and 73.7 days in the SPD489
and placebo groups, respectively. In Study 208, the treatment duration was 11 weeks while it
was 12 weeks in Studies 343 and 344. The total person-time of exposure to SPD489 was

41,652 days.

Overall, in the clinical development program for BED there were 1,244 subjects in the safety
analysis set with a mean duration of exposure of 212 days and an average daily dose of 57.5 mg.
There were 380 subjects with =2 361 days of exposure and a total person-time exposure of
263,996 days (Table 11, below).

Table 10: Number of subjects exposed to SPD489 and comparators in BED clinical studies

- ' ' D ole
d D 0 0 d 0 0 ota D48

Clinical pharmacology - - - -

Dose finding (208) 196 63 - 196

Indication - BED

7 The C-SSRS is semi-structured questionnaire administered by a clinician trained by the sponsor or designee. It
assesses suicidal ideation and behaviour.
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PD D PD4.89
489 ebo
Pivotal/Main (343 and 373 372 - 373
344)
Other (346) 136 134 4114# 4114#
Other (345) - - 604+ 604+
TOTAL 705 503 1015 1244

#open label phase of Study SPD489-346 where 270 entered the randomised withdrawal phase. + extension
study subjects who had participated in Studies 208, 343 or 344 (active SPD489 or placebo group)

Table 11: Exposure to SPD489 in BED clinical studies

Table 5:  Investigational Product Exposure for All SPD489-treated Subjects
SPD489-208
=433/ 345
-6
(SPD439 Safety Analysis Sei)
Exposure Variable Statiztic =124
Duraton of exposure (days) * o 1243
Mean (5D} J10{154.60)
Median 168.0
Min, max 1,463
Avenage duly deze (mg'day) n 1243
Mean (5D} 57.51 (11.329)
Median 6246
Min, max 20.0. 848
Cunmlative duration of ecposure (days) "
=1 o (%) 1243 (39.9)
-8 o (%) 1209 (97.2)
z15 5 (%) 1185 (95.3)
=32 o (%) 1161 (93.3)
=29 n (%) 1138 (91.5)
=80 n (%) T06 (56.8)
=180 n (%) 608 (48.9)
=770 (%) 4390353)
=361 n () 380 (30.5)
Total person-time (days) 263996
SD=standand devistion

lNote: Percentapes are based om all subjects in the Safery Analysis Set (4 smodies) and SPD4E9 Safery Analysis Set

(5 srudses).

Mote. Subject 343066-3013 had a firsr dose date aad did not have a last dose dave; therefore the dumation could not be
calculated. This subject was excluded fom s table
*  Duratien of exposure (drys) is the umber of days on investgational product based on the first and last daws of
creament with the mvesozanonal product (last day of mvestizagonal product - firsy day of imvesnranonal product + 1)
for each subject in each indrvidual srady, added 1o the open-label extenuion expoiime dme whare applicabile

Sousce: IS5, Modole 5.5.5.3, Table 3.1

SPD489 treated subjects in the integrated safety database had mean age of 38.6 years, were
predominantly female (86.5%), White (77.5%), from the US (90.7%) and had a mean BMI of

33.9 kg/mz2.
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8.3.2. ADHD

In the two short term controlled ADHD studies, the SPD489 exposure duration was 50.5 days
and 38.5 days in Study 405 and 406, respectively. In the open label long term Study 404

(n =314), the mean exposure duration to SPD489 was 555.3 days with 238 subjects having 2
12 months exposure and 96 = 24 months exposure. The final SPD489 dose was 30 mg, 50 mg
and 70 mg in 68, 137 and 109 subjects, respectively.

8.4. Adverse events
8.4.1.
84.1.1.

For all SPD489 treated subjects, the rate of any TEAE was 86.8% (Table 12). The most frequent
events (= 5%) were dry mouth, headache, insomnia, decreased appetite, nausea, URTI,
nasopharyngitis, constipation, irritability, anxiety, feeling jittery, fatigue, diarrhoea and

All adverse events (irrespective of relationship to study treatment)

Integrated safety analyses

hyperhidrosis (Table 13).

Table 12: Summary of treatment-emergent AEs for all SPD489-treated subjects

SPD439-108 SPD489-208
3433440348 3433440458
346"
{Safety Analysis Set) | (SPD48? Safety Analysis Set)
(N=833) (N=1244)
Category o (%) o (%)
Any TEAE 737 (88.5) 1080 (86.8)
Senous TEAE 24(29) 29(2.3)
TEAE: related to mveshgational product 630(75.6) 920 (74.0)
TEAE: leadmg to dose disconhnuaton 79 (9.5) 108 (8.7)
TEAE: considered severs T72(8.6) 88 (7.1)
Number of deaths 1(0.1) 1(0.1)
TEAE: leadmg to study discontinuaton 73 (3.8) 101 (8.1)

TEAE=trearment-emergent adversa event

Note Subjects were counted once per CAlEZOry per meatment
* Pescentages are based on all subjects in the Safery Analvsis Set
" Parcentages are based on all subjects in the SPD4ED Safery Analysis Set
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Table 13: Treatment emergent AEs occurring in = 5% of all SPD489 treated subjects by
preferred term (SPD489 safety analysis set)

SPD489-208 SPD489-208,
3L M4E S33-3440-348
-346"
(N=833) (N=1244)
Preferred term n (%) n (%)
Dry mouth 312(37.5) 454 (36.5)
Headachs 148 (17.8) 219(17.6)
Insomma 140 (16.8) 187 (15.0)
Decreased appenite 101 (12.1) 139 (11.2)
Nauzea 81 (9.7) 121 (9.7)
Upper respuatory tract infection 85(10.2) 105 (8.4)
Nasopharynmtis T0(8.4) 102(8.2)
Constipation 66(7.9) 96 (7.7)
Imtabuliey 71 (8.5) 93 (7.5
Anxisty 54(6.5) 85 (6.8)
Feelng jiftery 38 (7.0) T9(6.4)
Fatigue 56 (6.7) 78 (6.3)
Drarhoea 48 (5.8) T2(5.8)
Hyvperludrosis 3947 64 (5.1)

MadDFA=Madical Dnctionary for Regulatory Actiites

Mote: Subyects were counted once per prefermed ferm.

* Percentages are based on all mbjects in the Safety Analysis Set  Adverss svents wers classifisd into system organ class

and preferred term using Version 15 1 of MedDRA

" Percentages are based on all subjects 1o the SPD480 Safery Analyas Set  Adverse events were classified imbo svstem

organ clsss and preferred term using Version 16.1 of MedDRA
The rate of severe TEAEs was 7.1% with the most common being headache (0.5%),
insomnia (0.4%), decreased appetite, dry mouth, viral gastroenteritis and irritability (all 0.3%).
There were also 4 cases of severe (and also serious) cholecystitis (0.3%). Other severe TEAEs
(occurring in 2 or 3 subjects each) included abdominal pain, blood creatine phosphokinase
increased, fatigue, gastroenteritis, sleep disorder, URTI, anxiety, AST increased, back pain,
bronchitis, ear infection, erectile dysfunction, intervertebral disc protrusion, migraine,
nephrolithiasis, pain in extremity and pneumonia.

84.1.2.  Pivotal and/or main efficacy studies

The rate of TEAEs in Studies 208, 343 and 344 (short term placebo controlled) was notably
higher in SPD489 treated compared to placebo treated subjects (81.5% versus 55.4%)

(Table 14). The most frequent SOCs involved were gastrointestinal disorders (50.1% versus
19.3%), psychiatric disorders (31.1% versus 12.2%) and nervous system disorders (24.8%
versus 14.5%). The most frequent events, all of which were more common with SPD489, were
dry mouth (36.4% versus 7.4%), headache (14.2% versus 9.0%), insomnia (13.7% versus
4.8%), decreased appetite (12.3% versus 3.0%) and nausea (8.3% versus 5.1%). Other frequent
events that were more common with SPD489 were irritability (6.3% versus 5.3%), constipation
(6.2% versus 1.4%), feeling jittery (5.3% versus 0.5%) and anxiety (5.1% versus 0.7%)

(Table 15). Feeling jittery had a dose response in Study 208 (0%, 1.5%, 4.6% and 7.7% in the
placebo, 30 mg, 50 mg and 70 mg SPD489 groups, respectively).
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Table 14: Summary of Treatment-emergent AEs in the short-term, placebo controlled
studies (Safety Analysis Set)

SPD489-108 SPD459-343/344 SPD489-208/-343/- 344
SPD489 SPD489  SPD4S9 SPD489  SPD489
Placeho 30 mg 50 mg 70 mg Placebo SPD459 Placebo  50/70mg  All Doses
(N=63) (N=66) (N=65) (N=65) | (N=371) (N=373) | (N=435) (N=503) (N=569)
Tvpe of TEAE n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Any TEAE 37(387) 537(B64) 56(862) 53(31.3) |204(34.8) 208(799) | 241(354) 407(B09) 464(313)
Serious TEAE 0 1(3.00 0 1{1.3) 4(11) 4(11) 4(09) 5000 T(1.2)
TEAE:s considered related to the
mvestizational product by the
mvestigator 19(302) 30(758) 49(754) 49(754) [127(341) 253(678) | 146 (33.6) 351(69.8) 401(70.3)
TEAESs leading to dose
discontinuation 0 i 1(15 2(3.1) e} 19(5.1) 21 2244 25044
TEAE:s considered severe 3(4.8) 4(6.1) EXCX)] 2(3.1) 123D 2464 15(34) 2908 33(5.8)
Number of deaths 0 0 0 1(1.5) 0 0 0 1(0.2) 1{0.2)

AF=adverse event; TEAF=treatment-smergent adverse eveant

HNote:
Mate:
Hote:

of the first dose of double-bhind investizational product, but increases m

Percentages are based on all subjects in the Safety Analysis Set.
Subjects were counted once per category per treztment.

An AF 15 considered treatment-emergent if it has a start date on or after the first dose of double-blind mvestnzational product or if 1t has a start date before the date
severnity on or after the date of the first dose of double-blind inveshgational product. A
nenfatal AE that ocowrs more than 3 days after the date of the last dose of double-blind ivestigational product will not be counted as a TEAE. Any death

ocouing on or before the study completion’disconfiruziion date 15 counted as a TEAE.

Note:

Dose discontinuation alse resulted in discontmuation from the study.

Table 15: Treatment-emergent AEs occurring in 2 5 of subjects in the short-term, placebo
controlled studies by preferred term (safety analysis set)

SPD459-208 SPD489-343/-344 SPD489-208/-343/-344
SPD489 SPD489  SPD4SY SPD459 SPD459
Placebo 30 mg 50 mg 70 mg | Placebo  SPD489 | Placeboe  50/70 mg All Doses
(N=63) (N=66) (N=65) (N=65) | N=371) (N=373) | (N=435) (N=303) (N=569)
Preferred term n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Dry mouth 5(19) 22(333) 22(338) 741y | 27(73) 1360363 | 32(74) 185(36.8) 207364
Headache 6(9.5) 9(136) 9138 S5(7.7) | 33(39 38153 | 39000 T2(143) 81(142)
Insommia 1(1.6) 6(9.1) 10154y 9(138) | 20034 530141 | 2148 T2(143) T8(13.7)
Decreased appetite 4(63) 17(258 13(2000 12(18:) | 924 28(7.5) 133300 53(103) T0(12.3)
Nausea 0 3(7.6) 6(9.2) 4(62) | 22039 32(8.6) 2361 42(8.3) 47(8.3)
Imitability 4(6.3) 5(7.6) 346 jge | 195D 25(6.7) 1333 316D 36(6.3)
Constipation 1(1.6) 6(9.1) 3(4.6) 5(1T) 5(1.3) 21(35.6) 6(1.4) 29(3.8) 35(6.2)
Fatigue 2(3.2) 21(3.00 346 2331 | 195D 24(6.4) 2148 29(3.8) I1GH
Feeling jittery 0 1(1.5) 3(4.6) 5010 2(0.5) 21(5.6) 2(0.: 29(3.8) 0E1H
Anxiety 0 4 (6.1) 4(62) 1(1.5) 3(0.8) 20064 3(00.M 25(3.0) 93G1

Mote: Percentages are based on all subjects in the Safety Analysis Set
HNote: Subjects were counted once per preferred term.

The most frequent events of dry mouth, headache, insomnia and decreased appetite tended to
have onset during the first week of treatment. Apart from decreased appetite, these events
tended to resolve while on treatment (Table 16).
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Table 16: Treatment emergent AEs occurring in = 5% of SPD489 treated subjects in the
short term, placebo controlled studies by resolution status and preferred term (safety

analysis set)

SPD459-208 SPD48§9-343/-344 SPD489-208/-343/-344
SPD439 SFD439 SPD439 SPD489 SFD489
Placebo 30 mg 50 mg 70 mg Placebo SPD4sY Placebe  50/T0mg  All Doses
Preferred term (N=63) (N=66) (N=65) (N=65) N=371) N=373) (N=435) (N=503) (N=569)
Resolution stams n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Dry mouth 5009 2333 2038 27¢41y 27(1.3) 136 (36.5) | 32(74) 185(368) 207(364)
Resolved ERCRY) 17258 19029 27(4L9 24(6.5) 113(303) | 27(6.2) 159(31.6) 176(309)
Resolved on weatment * 48 16 (24.2) 11 (165 20 {30.8) 23(6.2) 100 (26.8) 26 (6.0 131 2600 147(25.8)
Not resolved 130 5(1.6) i(4.6) 0 308 23(6.2) 5(1.1) 26(3.2) E R 0]
Headache 6(9.5) 9(13.6) 9(13.8) 50D 3389 58 (15.5) 39(9.0y 72(14.3) 81(14.2)
Resolved 6(9.3) 9(13.6) 9(13.8) (M 32(8.6) 4145 3387 63(13.5) 77(13.5)
Resolved ontreatment” | 6(9.5) 9(13.6) 9(139 507 a8 stasn | s@Em 6529 74030
Not resolved 0 0 0 0 1(03) 4(L1) 1(0.2) 4(08) 4007
Insommia 1(1.6) 6(9.1) 10(15.4) 9(13.8) 20054 53040 21(48) 72(14.3) 78 (137
Resolved 1(1.6) 506 10(154) 9(13.8) 17 (4.6) 49(13.1) 18(41) 63(13.5) 73(12.8)
Resolved on treatment * 1(1.6) 4(61) 10(15.4) 9(13.8) 17 (4.6) 43(12.1) 18(4.1) 64(12.7) 68 (12.0)
Not resolved 0 1(1.5) 0 0 3(0.8) 4011 307 4(08) 5(0.9)
Decreased appetite 4(6.3) 17 (25.8) 13 (20.0) 12 (18.5) 9(24) 305 13(3.0) 33(10.5) 70(12.3)
Resolved 2(32) 12(182) 9(138) 9(13.8) 7019 21(5.6) Q.0 908 51(9.0)
Resolved on treatment * 1(1.6) 11(16.7) igmn O 6(1.6) 18(4.8) 7(1.6) 1B(5.6) 39(6.9)
Not resolved 2030 5 (7.6) 4(6.2) EXCY.)] 2(0.5 7(1.9) 4(0.9) 4028 19(3.3)
Nausea o 5(1.6) 600.) 4(62) 22(59) 32(8.6) 2(5.1) 42(83) 47(83)
Resolved 0 5(7.6) 6(0.) 461 21 (5.6) 30(3.00 2148 40(8.0) 45009
Not resolved 0 0 0 0 1(0.3) 2(0.5) 1(0.2) 2004 2(04)
Imitabality 4(6.3) 5(7.6) ENER)] 3(48) 19(5.1) 25(6.7) 23(5.3) 31(62) 36(63)
Resolved 3(48) 4(6.1) 3(46) 3(46) 15(4.0) 21(5.6) 18 (4.1) 27 (54) SR
Not resolved 1(1.6) 1{(1.3) 0 0 4(L1) 4(1.1D) S(L.1) 4(0.8) 3009
Constipation 1(1.6) 6(9.1) 3(4.6) 5017 5(1.3) 21(5.6) 6(1.4) 29(5.8) 35(6.2)
Resolved 0 4(6.1) i 346 5(1.3) 19(5.1) 5(1L1) 25(5.00 29(5.1)
Not resolved 1(1.6) 203.0) 0 2(3.1) ] 2(0.5) 1(0.2) 4(0.8) 6(1.1)
Fatigue 2(3.10 2(3.0) 146 (3.1 19(5.1) 24 (6.4) 21(4.8) (3.8 3154
Resolved 160 2(3.0) 2(3.1) 2030 1007 19G.) | 1208 2348 25 (4.4)
Not resolved 0 /] 1(1.5 0 924 5(1.3) 9(21) 6(1.0) 6(1.1)
Feeling jittery 0 1(1.5) 3(4.6) SO 2(0.5) 21(3.6) 2(0.5) 29(5.8) 30(53)
Resolved 0 109 3146 5017 1(03) 19(5.1 1002) 2754  28(39)
Not resolved 0 0 0 0 1(0.3) 2(0.5) 100 2(04) 2004
Anxiety 0 4(6.1) 4(6.2) 1(1.5) 3(0.8) 0054 3(0.7) 25(5.0) 29(5.1)
Resolved 0 3(435) 4(6.2) 1(1.5) 3(0.8) 17(4.6) 307 22(4.4) 25(44)
Not resolved 0 1(1.3) 0 0 ] 3(0.8) 0 3(0.8) 40.7)

Mote: Subjects were counted once per preferred term and once per resolunion status, If 3 single subject had multiple occrrences of the same AE with different resolution

statuses then the resclution status of the Last cocwrence of that AE was summanzed

Note: Mot resolved mcludes fatal, recovenng resolving. unknown, not recovered'not resolved.  Resolved mchudes recovered'tesolved, recoverediesolved with sequelae.

Note: Percentages are based on all subjects in the Safety Anabyus Set

* Treamment-emergent AFs that stopped prior to or within 3 days after the date of the last doze were counted as resolved on reamment  These TEAE: are a subset of the
resolved TEAF: Resolufion on treatment was detersmined only for those TEAE: sccwring in > 10%% of SPD489-treated subjects.

In the three short term controlled studies, the rate of severe TEAEs was 5.8% and 3.4% in the
SPD489 and placebo groups, respectively. The most frequent severe TEAEs were decreased
appetite, dry mouth, headache and insomnia.

84.1.3.

Other studies

In the ADHD Studies 405 and 406, the rate of TEAEs in subjects treated with SPD489 was
generally consistent with OROS MPH and higher than with placebo. The most frequent TEAE
was decreased appetite (Study 405: 53.3%, 41.8%, 7.7% and Study 406: 31.7%, 23.3% and
10.0% in the SPD489, OROS MPH and placebo groups, respectively). Other frequent events were
headache, weight decreased, insomnia, dry mouth, irritability and nausea.

In the long term ADHD study, the rate of TEAEs was 89.8% with the most frequent events being
decreased appetite (54.1%), nasopharyngitis (23.2%), headache (21.7%), weight decreased
(20.1%), insomnia (19.1%), initial insomnia (12.1%) and irritability (11.5%). The rate of a
positive response on the C-SSRS was 2.2% and there were 2 (0.6%) suicide attempts.
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8.4.2.
8.4.2.1.

Treatment-related adverse events (adverse drug reactions)
Integrated safety analyses

Treatment related TEAEs were frequent and reported in 74.0% of SPD489 treated subjects.
Events included dry mouth (35.7%), insomnia (13.7%), headache (12.1%), decreased appetite
(11%), irritability (6.8%), nausea (7.0%), feeling jittery (5.9%), constipation (5.2%) and anxiety
(5.5).

8.4.2.2.  Pivotal and/or main efficacy studies

The rate of treatment related TEAEs in the short term, controlled studies was 70.5% versus
33.6% in the SPD489 and placebo groups, respectively. The most frequent events were dry
mouth, insomnia, decreased appetite, headache, nausea and irritability all of which were
notably more frequent in SPD489 treated than in placebo treated subjects (Table 17).

Table 17: Treatment emergent AEs considered related to the investigation product by the
investigator occurring in = 5% of SPD489 treated subjects in the short term, placebo
controlled studies (safety analysis set)

SPD489-208 SPD489-343/-344 SPD489-208/-343/-344
SPD489 SPD489  SPD4s9 SPD489 SPD489
Placebo 30 mg 50 mg T0mg | Placebo  SPD489 Placebo 20/70 mg All Doses
(N=63) (N=66) (N=65) (N=65) | (N=371) (N=373) (N=435) (N=503) (N=569)
Preferred term n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Dry mouth 5079 22(333) 22(338) 27(415)| 465 1280343 | 20(67) 177 (35.2) 199 (35.0)
Insommnia 10(1.6) 6(9.1) 9138 9{138) | 16(43 480129 17(3.9) 661(13.1) T2(12.7)
Decreased appetite 4(63) 17(258) 132000 12(185) [ &(l6) 28(7.3) 10(2.3) 53(10.5) T0(12.3)
Headache 579 8(121)  6(9.2) 5007 27(73) 46(123) 32(74) 37(11.3) 65 (11.4)
Nausea ] 4(6.1) 4(6.2) e | 200604 26000 20 (4.6) 33 (6.6) 37 (6.5)
Tmitability 4(6.3) 5(7.6) j4e) e | 1748 236D 21(4.8) 20 (5.8) 34 (6.0

Mote: Percentages are based on all subjects i the Safety Analy=is Set.
HMote: Subjects were counted once per prefemred term.

84.2.3.

In the long term ADHD study, the rate of treatment related TEAEs was high at 73.9% and the
most frequent events were decreased appetite (49.4%), weight decreased (18.2%),

insomnia (13.1%), initial insomnia (8.9%) and irritability (8.6%). Tic was reported in 5.1%.
Most events were mild (35.7%) or moderate (42.4%) in severity, with severe TEAEs occurring
in 11.8% of subjects.

8.4.3.
84.3.1.  Integrated safety analyses

There was one death in Study SPD489-208. A 29 year old Asian male died due to
methamphetamine and amphetamine toxicity 9 days after his last study visit. There was no
reported history of prior illicit drug use however a history of abuse became apparent
subsequent to his death.

Other studies

Deaths and other serious adverse events

There was also a 20 year old subject from SPD489-346 who became pregnant during the study.
The fetus was exposed to SPD489 for approximately 41 days prior to the subject being
withdrawn from the study. The infant was born at 38 weeks and died at 2 weeks of age due to a
severe congenital diaphragmatic hernia. Other abnormalities included exomphalos and limb
malformation.

There were 29 subjects (2.3%) with SAEs in the integrated BED safety database (Table 18).
These included 4 cases of cholecystitis, 2 of syncope and 2 of pneumonia. There was also one
case of supraventricular tachycardia (SVT) and acute coronary syndrome and one moderate
convulsion. SAEs deemed treatment related by the investigator included syncope, convulsion,
congenital abnormality, and SVT/acute coronary syndrome.
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Table 18: Serious treatment emergent AEs by system organ class and preferred term
(SPD489 safety analysis set)

System Organ Class (SOC) SPD489
Preferred Term (N=1244)
n (%)
Any TEAE 29 (2.3)
Infections and infestations 6 (0.5)
Pneumonia 2(0.2)
Appendicitis 1(0.1)
Drverticulitis 1(0.1)
Gastroenteritis viral 1(0.1)
Helicobacter infection 1(0.1)
Hepatobiliary disorders 5(0.4)
Cholecystitis 2(0.2)
Cholecystitis acute 2(0.2)
Cholelithiasis 1(0.1)
Injury, poisoning, and procedural complications 4(0.3)
Hip fracture 1(0.1)
Lower limb fracture 1(0.1)
Lumbar vertebral fracture 1(0.1)
Road traffic accident 1(0.1)
Toxicity to various agents * 1(0.1)
Nervous svstem disorders 4(0.3)
Syncope 2{0.2)
Convulsion 1(0.1)
Nerve roof compression 1(0.1)
Gastrointestinal disorders 2(0.2)
Intestinal perforation 1(0.1)
Pancreatitis acute 1(0.1)
Psvchiatric disorders 2(0.2)
Adjustment disorder with anxiety 1(0.1)
Anxiety 1(0.1)
No more than 1 SAE occurred within all the other SOCs. The events for all other SOCs are listed below.
Abortion spontaneous 1(0.1)
Acute coronary syndrome b 1(0.1)
Asthma 1(0.1)
Breast cancer 1(0.1)
Chest pai.nb 1(0.1)
Congenital anomaly in offspring * 1(0.1)
Liver function test abnormal 1(0.1)
Supraventricular tachycardia ° 1(0.1)
Tinnitus 1(0.1)

Source: Module 5.3.5.3. Table 4.2.13

SOC=system organ class; TEAE=treatment-emergent adverse event

Note: Percentages are based on all subjects in the SPD489 safety analysis set
Note: Subjects were counted once per preferred term.

8.4.3.2.  Pivotal and/or main efficacy studies

In the short term, controlled studies, the rate of SAEs was 1.5% (n = 7) versus 0.9% (n = 4) in
the SPD489 and placebo groups, respectively. In addition to the death described above, the SAEs
in subjects treated with SPD489 were 2 cases of syncope (0.4% versus 0.2% placebo) and one
each of cholecystitis, pancreatitis, appendicitis and lumbar vertebral fracture (0.2% versus 0%
placebo). The syncope cases had onset at Day 6 and Day 67 and both resulted in treatment
withdrawal. Likewise, the cases of pancreatitis and cholecystitis also resulted in treatment
withdrawal.

There were 6 SAEs in 4 subjects in the placebo group: conversion disorder, anaphylactic
reaction, agitation plus anxiety, and syncope plus fibula fracture. All subjects discontinued due
to the SAE. There was also a attempted suicide at 7 days post-treatment.
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8.4.3.3. Other studies

There have been 2 other deaths reported. The first in an ADHD study (Study NRP104.304) was a
22 year old male who died following an epileptic seizure from cocaine and ethanol toxicity (no
amphetamines reported). Diagnosis was from post mortem examination. Study treatment had
ceased 11 days prior. The second case was during anti-depressant lead-in therapy in a study in
major depressive disorder (Study SPD489-322). This subject died in a motor vehicle accident.

In the ADHD studies, there were 2 SAEs in Study SPD489-405: one suicide ideation in an
SPD489 treated subject and one renal cyst in an OROS MPH-treated subject. In Study 406, there
was one suicide ideation, one appendicitis and one psychosis in the SPD489, OROS MPH and
placebo groups, respectively.

The rate of SAEs in the long term ADHD study was 8.9% (28 subjects with 36 SAEs). The most
frequent SAE was syncope (1.9%, n = 6).

Comment: Syncope was required to be reported as an SAE in this study.

Two syncope cases were mild and deemed unrelated to treatment, 2 cases were moderate and
unrelated, one was moderate and treatment related. The final subject had 2 episodes of syncope
one of which was moderate and the other severe and resulted in treatment interruption. No
syncope case resulted in treatment discontinuation. Other SAEs included 3 cases of
appendicitis (1.0%) and 2 cases of pyelonephritis (0.6%). There was one SAE of severe
arrhythmia which was deemed treatment related. This subject was hospitalised for a subdural
haematoma and developed incomplete right bundle branch block and T wave inversion. Study
treatment was discontinued. The subject was found to have a type 2 atrial septal defect.

8.4.4. Discontinuations due to adverse events
84.4.1. Integrated safety analyses

For all BED subjects treated with SPD489, the discontinuation rate was 49.0% and
discontinuations due to an AE accounted for 8.7%. The most frequent SOC involved were
psychiatric disorders (1.8%), nervous system disorders (1.1%), general disorders/
administration site conditions (1.0%), investigations (1.0%) and cardiac disorders
(0.8%)(Table 19). The most common events were palpitations (0.3%), irritability (0.5%),
increased blood pressure / increased diastolic blood pressure / hypertension (0.8%), anxiety
(0.6%), insomnia (0.6%) and rash (0.3%)(Table 19).
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Table 19: Treatment emergent AEs leading to dose discontinuation by system organ class
and preferred term in all SPD489 treated subjects

SPD459-208/
-343/-344/-345
-346
SPDH45S All Dases
Svstem Organ Class (N=1244)
Preferred Term n (%)
Any TEAE 108 (8.T)
Blood and lymphatic system disorders 1(0.1)
Haemoglobimasnna 1{0.1)
Carndiac disorders 10 (0.8)
Palpitations 4(0.3)
Sinus tachyeardia 200.2)
Supraventricular tachycardia 1(0.1)
Tachycardia 3(0.2)
Ear and labyrinth disorders 1{0.1)
Tunnitus 1{0.1)
Eye disorders 3(0.2)
Optic atrophy 1(0.1)
Viston blumed 2(0.2)
Gastromtestinal disorders 8(0.6)
Abdominal pain 1{0.1)
Abdonunal pain upper 2{0.2)
Abdonunal tenderess 1(0.1)
Dry mouth 1{0.1)
Intestnal perforation 1(0.1)
Nausea 2(0.2)
Pancreatitis acute 1(0.1)
General disorders and administration site conditions 12 (1.0)
Chest discomfort 2(0.2)
Fatigue 2(0.2)
Feeling jittery 2(0.2)
Irritabality 6(0.5)
Hepatobiliary disorders 2{0.2)
Cholecystitis 1{0.1)
Cholecystitis acute 1{0.1)
Infections and nfestations 3(0.2)
Daverticulitis 1{0.1)
Influenza 1(0.1)
Preumoma fungal 1(0.1)
Injury, peisoning, and procedural complications 4(0.3)
Hip fracture 1(0.13
Lumbar vertebral fracture 1(0.1)
Maternal exposure dunng pregnancy 1(0.1)
Road traffic accident 1{0.1)
Investigations 13 (1.0)
Alamine aminotransferase mcreased 1(0.1)
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Table 19 (continued): Treatment emergent AEs leading to dose discontinuation by
system organ class and preferred term in all SPD489 treated subjects

SPD450-208
e RIER R ST
346
SPD459 All Doses
Svstem Organ Class (N=1144)
Preferved Term o (%)
Blood pressuse diasiolic increased 2{0.2)
Blood pressure mcreased 5(04)
Electrocardiogram QT prolonged 1{0.1})
Gamma-glutamylransferase mereased 1{0.1)
Hean rate mcreased 2{0.2)
Hepatic enryme mcreased 1{0.1}
Metabolism and nutrition disorders 1(0.1)
Obesity 1{0.1})
Musculoske letal and connective hssue disorders 1{0.1)
Back pain 1(0.1)
Neoplasms benign. malignant, and unspecified (1ncl. cysts and polyps) 1{0.1)
Breast cancer 1(0.1)
Nervous system disorders 14(1.1)
Akathisia 1{0.1})
Comvulsion 1{0.1)
Dhsturbance in attention 1{0.1)
Dizziness 1{0.1)
Headache 3{0.2)
Hypoaesthesia 2{0.2)
Migrane 1{0.1)
Paraesthesaa 2{0.2)
Syncope 2{0.2)
Pregnancy, puerperum. and pennatal condibions 1{0.1}
Abortion spontaneous 1{0.1)
Psycluatne disorders 23(1.8)
Agitation 1(0.1)
Anxiety 7(0.6)
Depressed mood 1(0.1)
Depression 2{0.3)
Drmug dependence 1{0.1)
Inatial insomaia 1{0.1)
Insommia B {0.6)
Restlessness 1{0.1)
Suicidal ideation 101}
Resprratory, thoracic, and mediasunal disorders 2{0.2)
Drvspnoea {03
Skan and subcutaneous tissse dusorders 6(0.5)
Alopecia 1(0.1)
Dmug eruphion 1(0.1)
Rash 4{0.3)
Vascular disorders 4(03)
Cirenlatory collapse i{0.1)
Hyperension 3(0.3)

MedDRA=Medical Dicticmary for Regulatory Actoaties; TEAE=treatment-emergent adverse event
Note: Percentages are based on all subjects i the SPD4S9 Safery Analvsis Set. Adverse events were clasafied mto system

organ cliss and preferred tem usang Version 16.1 of MedDRA
Ratec Subsects were: counied onoe pey CROREY.
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8.4.4.2.  Pivotal and/or main efficacy studies

In the short term, placebo controlled studies, the overall discontinuation rate was 20.8% and
21.9% in the SPD489 and placebo treated subjects, respectively. The rate of discontinuation due
to an AE was 4.4% and 2.1%, respectively. The events leading to premature discontinuation that
occurred in 2 SPD489 treated subjects were feeling jittery, irritability and syncope (all 0.4%
versus 0% in the placebo group). Other events occurred in single subjects.

8.4.4.3. Other studies

In the ADHD Study 405, the rate of TEAEs leading to discontinuation was higher with SPD489
than OROS MPH (7.6% versus 1.6%) and also placebo (3.3%). This trend versus OROS MPH was
not as evident in Study 406 (7.3% versus 6.8% OROS MPH and 0.9% for placebo).

Comment: This is perhaps due to the forced titration to the maximum dose for both active
drugs.

The most frequent events leading to discontinuation in the SPD489 groups were decrease
appetite, suicide ideation, irritability, palpitations and dizziness.

The rate of discontinuation due to a TEAE in the long term ADHD study was 12.4% with the
most common events being decreased appetite (2.2%), drug ineffective (1.9%), irritability
(1.3%), depressed mood (1.3%), insomnia and tic (1.0% each). There were an additional

5 subjects who discontinued due to lack of efficacy that was not reported as a TEAE.

8.5. Evaluation of issues with possible regulatory impact
Clinical laboratory data were pooled for the three short term, controlled BED studies only.
8.5.1. Liver function and liver toxicity
8.5.1.1.  Pivotal and/or main efficacy studies

In the short term controlled studies, there was little change in liver function tests as measured
by mean changes from Baseline to end of treatment or number of potentially clinical important
(PCI) values. There was one SPD489 treated subject in Study 343 with increased GGT with onset
on Day 15 and treatment was withdrawn. This subject was reported to have had an elevated
GGT at the screening visit. There was one placebo treated patient with increased LFTs in

Study 343. In Study 208, there were 2 SPD489 treated subjects with increased LFTs, one was
the subject with methamphetamine toxicity who died.

The rates of PCI clinical chemistry results were provided and comparison between the SPD489
and placebo groups were not remarkable.

8.5.1.2. Other studies

In the randomised withdrawal Study 346, there were low numbers of clinical laboratory-related
TEAEs (9 during open label treatment, 5 during randomised SPD489 and 3 during randomised
placebo treatment) with no evident patterns and none leading to treatment withdrawal.

Laboratory findings during the open label extension Study 345 were generally unremarkable.
The rate of TEAEs due to increased ALT was 0.8% and for increased AST, increased hepatic
enzymes and increased GGT was 0.3% each. There was one subject with an SAE of abnormal
LFT. There were also 2 discontinuations, one due to ALT increased and the other due to hepatic
enzyme increased.

There was also one subject with AST/ALT > 3 x ULN with bilirubin > 2 x ULN. After placebo
treatment in Study 343 she completed one year of SPD489 (50 mg/day) during Study 345.
Elevated ALT, AST and BR were noted on the Week 52 visit. CPK was also elevated (34,450 U/L).
Results were improving 4 days later. The sponsor reported exercise as a possible contributing
factor.
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8.5.2. Renal function and renal toxicity
8.5.2.1.  Pivotal and/or main efficacy studies

In the short term controlled studies, the mean changes from Baseline in renal-related clinical
chemistry or urinalysis parameters were unremarkable. The rate of PCI leukocyte esterase was
higher with SPD489 (12.0% versus 6.8%) as was urinary protein (4.9% versus 2.9%).

Comment: The sponsor has been asked to comment on these urinalysis findings.

One subject Study 344 had a low potassium TEAE at Week 12 which resolved on repeat testing
6 days later. There were no TEAEs relating to urinalysis results.

8.5.2.2. Other studies

In the extension Study 345, mean changes from Baseline in renal function parameters were
unremarkable.

8.5.3. Other clinical chemistry
8.5.3.1.  Pivotal and/or main efficacy studies

Triglycerides (TG), total cholesterol (TC) and HbA1lc were assessed as efficacy endpoints in
Studies 343 and 344. In pooled data from these two studies, the mean baseline TG level was
1.3 mmol/L in both groups and the mean change from Baseline to end of treatment in TG level
was similar between groups at -0.11 mmol/L in the SPD489 and 0.09 mmol/L in the placebo
groups.

The mean baseline TC level was 5.1 and 5.0 mmol/L in the SPD489 and placebo groups,
respectively and the mean change from Baseline was -0.3 and -0.1 mmol/L, respectively.

From a baseline of 5.2% to 5.3%, the mean change to end of treatment in fasting HbAlc was
small at -0.01 and 0% in the SPD489 and placebo groups, respectively.

In the placebo group of Study 344, there were 2 subjects with a TEAE of increased cholesterol
(high also at baseline) and one with increased CPK (resolved on repeat testing 7 days later). In
Study 343, there were 2 placebo treated subjects with hypothyroidism.

8.5.3.2. Other studies

Findings from Study 345 were unremarkable.
8.5.4. Haematology and haematological toxicity
8.5.4.1.  Pivotal and/or main efficacy studies

There was little change from Baseline to end of treatment in haematology parameters with no
relevant difference between SPD489 and placebo groups. The rates of potentially clinically
important (PCI) haematology results were < 2%.

Comment: While there was no evident pattern between treatment groups, low numbers make
interpretation difficult.

There was one TEAE of anaemia in Study 344 at Week 12 in a subject treated with SPD489
which resolved. In Study 343, there were also 2 anaemia cases in the SPD489 group and one in
the placebo group. One placebo treated subject had a TEAE of leukopenia.

8.5.4.2. Other studies

In the long term extension study, mean changes from Baseline in haematology parameters were
unremarkable. There was one subject who discontinued due to haemoglobinaemia at Day 112.
The subject also had PCI low haemoglobin of 91 g/L. The event was not deemed treatment
related by the investigator.
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8.5.5. Vital signs and clinical examination findings
8.5.5.1.  Pivotal and/or main efficacy studies

From the integrated data from the short term controlled trials, there was a small mean increase
in SBP in the SPD489 group (about 1 mmHg) and small mean decrease in the placebo group
(1 to 3 mmHg) (Figure 16). Similar findings were seen for DBP (Figure 17).

Figure 16: Mean (SD) change from Baseline in systolic blood pressure by visit for the
short-term, placebo-controlled studies (safety analysis set)
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Figure 17: Mean (SD) Change from Baseline in diastolic blood pressure by visit for the
short term, placebo controlled Studies (Safety Analysis Set)
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Pulse rate increased with SPD489 (mean increase of 5.0 bpm at Week 11/12) and a smaller
increase was also noted in the placebo group (1 to 3 bpm) (Figure 18).

Vyvanse - Lisdexamfetamine dimesilate - Shire Australia Pty Ltd - PM-2016-01092-1-1 Extract from the Page 61 of 88
Clinical Evaluation Report FINAL 15 May 2018



Therapeutic Goods Administration

Figure 18: Mean (SD) change from Baseline in pulse rate by visit for the short term,

placebo controlled studies (Safety analysis set)
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The rate of subjects with an increase in SBP of > 10 mmHg was higher with SPD489 (13 to 18%
versus 7 to 11%). A similar trend was seen for an increase in DBP > 10 mmHg (8 to 12% versus
4 to 7%). PCl increases in SBP, DBP and pulse rate are shown in Table 20. A SBP of = 140 mmHg
and an increase of > 10 mmHg from Baseline on 2 consecutive visits was more frequent with
SPD489 (1.6% versus 0.7%). A pulse rate of = 110 bpm occurred in 3.4% and 0.5% of SPD489

and placebo subjects, respectively.
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Table 20: Potentially clinical important vital signs values in the short term, placebo
controlled studies (Safety Analysis Set)

SPD459-208 SPD480-343-344 SPD480-208/-343-344
SPD489  SPD480  SPD4s0 SPD4SY SPD4SS
Parameter (units) Placebo 30 mg 50 mg 70 mg Placebo SPD4s9 Placebo 50/T0mg  All Doses
PCT Criteria (N=63) (=0 (N=65) (N=65) (N=371) (N=373%) (N=435) {N=503) (N=260)
n (%) n(%a) m (%s) n (%) u{%a) n (%) n (%a) %) n (%)
Number of subjects with a baseline and
at least 1 postbaseline result 62 66 63 64 370 ro 432 499 565
Svstolic blood pressure (mmHg)
<100 6(9.7) 4(6.1) 2031 90141) | 117(31.6) B4(22.7) | 123(285) 95(19.00 9S9(17.35)
=140 4(6.5) 5(7.6) 2(31) 8125 21(3.7) 26 (7.0) 25(5.8) 36{(72) 41(7.3)
=10 merease from baseline 19(30.6) 21(31.8) 19(292) 32(50.0) | 121 (32.7) 1840(49.7) | 140(324) 235(47.1) 256(453)
=10 merease from baseline on
2 conseculive visits 50129y 9(136) 6(9.2) 13(20.3) | 38(10.3) B4 (22.7) 46 (10.6) 103 (20.6) 112(19.8)

=140 and merease ~10 from baseline 4(635) 5(7.6) 2(3.1) 6(94) 15(4.1) 19(5.1) 19 (4.4) 27 (54) 32(5.7)

=140 and mcrease ~10 from baseline
on 2 consecutive visits 0 1.9 0 2031 1(0.8) 6(1.6) 107 8(1.6) 9(1.6)

2140 and merease ~10 frem baselne
on 2 consecutive visits mcluding the

last smdy vasit ] 1{1.5) L] 1 ] 1{0.3) L] 100.2) 2{0.4)
Diastolic bleod pressure (mmHg)

<350 1] 1] L] 0 2(0.5) 1(0.3} 2{0.5) 1(0.2) 1{0.2)
=580 S(81)  9(136) 10054) N7 | 43116 TI(195) | 8L} (86 102(181)
*10 merease from baseline 10(16.1) 10(15.2) 13(200) 15(234) | 84(227) 139(378) | %4(218) 167(335) 177(31.3)
=10 mcrease from baseline on

2 comsecutive visits 2(32) 4(6.1) 7{10.8) 34T 24(6.5) 53(14.3) 26 (6.0) 63 (12.6) 67(11.9)
=00 and wncrease =10 from baseline 2(30) 3{4.5) 3(4.6) G{9.4) 22(59) 43(11.6) 24 (5.6) 52(10.4) 55(9.1)
=90 and mcrease =10 from baseline on 1} 1{1.5) ] 1] S(1.4) S(14) (1.3 5(1.0) 6(1.1)

2 consecutive Visits

290 and merease ~10 from baseline on
2 consecutive visits mcluding the last

study visit ] (i} ] 0 2(0.5) (] 2{0.5) ] ]
Pulse rate (bpm)

<50bpm ] 0 ] L] 9{2.4) 2(0.5) 2(2:.1) 2(04) 2(04)
=110bpm ] 1(1.5) 3 (4.6) 2(3.1) 2(0.5) 13(3.5) 2 (0.5) 18 (3.6) 19(3.4)
=110bpm and increase =15 from

baselime ] 1(1.5) 2(3.1) 231} 2(0.5) 11(3.0) 2(0.5) 15 (3.0) 16 (2.8)
z110bpm and wncrease =15 from

baselne on 2 consecutive visits o Q o 2(3.1}) 0 1(0.3) 1] 3 (0.6) 3{0.5)

=110bpm and mncrease >15 from
baseline on ? consecutive visils

micluding the last stady vasit a 0 Q ] o L] L] 1] 0
Temperature (C)
<35 {oral or tympansc) o 1(1.5) 1] 1] 3(0.8) 2(0.5) 30T 2(04) 3{0.5)
-39 {oral or fympansc) o 1] L] L] 1 {03} [} 1{0.2) 1] o

PCl=potennally clinieally usportant

MNote: Percentages are based on all Safery Analysis Set subjects with a baseline and af least 1 posthaseline assessment
In the short term studies (11/12 weeks), SPD489 treatment resulted in a mean decrease in body
weight of 5.2 kg (5.5%) while there was little change in the placebo group (Figure 19). Weight
decrease of = 10% occurred in 15.9% versus 0.7% of the SPD489 and placebo groups,
respectively.
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Figure 19: Mean (SD) change from Baseline in body weight by visit for the short term,
placebo controlled studies (safety analysis set)
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8.5.5.2. Other studies

Data from Study 346 were consistent with findings in the short term studies. During open label
treatment, the most frequent TEAEs relating to vital signs were tachycardia (4.1%), increased
BP (3.6%), increased HR (3.4%), palpitations (3.2%), hypertension (1.5%) and increased

DPB (1.0%). During randomised treatment, TEAEs relating to increased heart rate or
palpitations occurred in 2.9% of the SPD489 group compared to none of the placebo group. As
with the short term studies, during randomised treatment there were more SPD489 than
placebo treated subjects with a clinically important shift of increased BP and HR on 2
consecutive visits.

In the long term, open label extension Study 345, mean change from Baseline in BP was low
(2.1 mmHg for SBP, 1.6 mmHg for DPB) and the mean increase in pulse rate was 7.4 bpm. The
most frequent vital sign related TEAEs were increased BP (4.3%), increased HR (2.5%) and
tachycardia (2.3%)(Table 21). The rate of subjects with SBP 2 140 mmHg and > 10 mmg Hg
increase from Baseline on 2 consecutive visits was 3.2% and for DBP = 90 mmHg with

> 10 mmHg increase on 2 consecutive visits was 4.4%.
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Table 21: Treatment-emergent AEs related to blood pressure, pulse rate or

electrocardiogram (Safety analysis set)

Total

(N=509)
Preferred Term n (%) Number of events
TEAE: related to blood pressure or pulse rate
|Blmdprfssure mereased 26(43) 29
|Hea.l1‘rale increased 15025 17
| Tachycardia 1403 16
| Eypertension 11(18) 11
|Blood pressure diastolic increased 5(0.8) 7
|Blo-od pressure systolic increased 2003 3
Hypotension 1(02) 1
TEAEs related to ECG
Simus tachycardia 3009 3
Electrocardiogram QT prolonged 2(0.3) 3
Amoventricular block first degree 10.5) 1
Electrocardiogram T wave abnormal 1{0.2) 1
Electrocardiogram T wave inversion 102 1
Simus arrhythmma 10 1
ST segment abnormal 1(0.2) 1
Supraventnicular extrasystoles 1(0.7) 1
Supraventncular tachycardia 1{02) 1

ECG=slectrocardiogram; MedDEA=Medical Dictionary for Regulatory Activities; n=number of subjects

expenencing the event; TEAF=freatment-emergent adverse event

MNote 1: Percentages are based on all subjects in the Safety Anaby=is Set.
Note 2: Adverse events were classified mto system organ class and preferred term using Version 15.1 of MedDEA

Note 3: Subjects were counted once per prefirred term.

In Study 345, there was a decrease in mean body weight of approximately 8 kg by Week 32 and
then mean weight stabilised (Figure 20). For the 369 subjects with data at Week 52, the mean
decrease from Baseline was 8.2 kg (an 8.6% decrease). Only 1.5% of subjects had their weight
decrease by = 10%. The mean decrease in BMI was approximately 3 kg/m2.

Figure 20: Mean (SD) change from Baseline in body weight by visit (safety analysis set)
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In the ADHD studies, an increase in pulse rate and in blood pressure were noted in subjects
treated with SPD489. In the long term study, the mean change from Baseline to last on
treatment assessment in pulse rate was 7.0 bpm, in SBP was 3.4 mmHg and in DBP was

3.2 mmHg.

In the long term ADHD study, by Week 24 there was 1.9 kg decrease in mean body weight which
had returned to Baseline by Week 60 and was followed by a mean weight increase of 3.5 kg by
Week 104. This change was also reflected in BMI data. At study baseline the average weight
percentile for study subjects (age and sex matched to the general US population) was 65.4 and
by study end at Week 104 was 48.2 indicating a slowing of growth (mean change from Baseline
in the age and sex normalised weight percentile of -16.9). The rate of TEAEs of decreased weight
was 20.1% with severe decreased weight reported in 2.9% and 2 subjects were withdrawn for
this AE.

Physical and sexual maturation was assessed using the Tanner scale and no adverse trends
were noted after up to 2 years of treatment.

The Cambridge Neuropsychological Test Automated Battery (CANTAB) was used to assess
cognitive safety signals. While results indicated no adverse cognitive impact of SPD489
treatment, the lack of control groups makes result interpretation difficult.

8.5.6. Electrocardiograph findings and cardiovascular safety
8.5.6.1.  Pivotal and/or main efficacy studies

In the short term controlled BED studies, the change from Baseline to end of

treatment/Week 11 to 12 for heart rate was 3.6 and -0.5 in the SPD489 and placebo groups,
respectively. The mean change from Baseline in QTcF was -1.54 and -0.73 msec, respectively.
There was one SPD489 treated subject with a clinically significant ECG and 5 in the placebo
group. The SPD489 treated subject had QTc prolongation (not clinically significant) and
premature atrial contraction, the QTc prolongation had been reported at baseline. There was
also one subject with first degree AV block who had this and ectopic atrial rhythm on an ECG at
Week 12. Data on changes in QT interval were similar between active and placebo groups. Apart
from the increase in heart rate, other ECG assessments were comparable between groups.

Comment: As stated by the sponsor, QTcF is a more appropriate measure of QT prolongation
due to the impact of increased heart rate on QTcB.

In terms of cardiovascular related AEs, the rate of tachycardia AEs was higher with SPD489
(6.0% versus 1.1%), as was increase BP (4.2% versus 2.3%). Syncope related AEs (1.2% versus
0.2%) and AEs of vasculitis/Raynaud’s/paraesthesia (1.9% versus 0.5%) were also more
frequent with SPD489, while the rate of angina/ischaemia related AEs was the same in both
groups (0.7%).

8.5.6.2. Other studies

In the long term extension study, there was a mean increase in HR of 6.6 bpm and a mean
decrease in QTcF of -2.6 msec. Clinically significant abnormal ECGs (QT prolongation, sinus
tachycardia, non-specific T changes) were reported in 5 subjects (0.8%) and 3 of these
discontinued. There were no cases of QTcF = 480 msec or an increase in QTcF of = 60 msec.

There was no integrated analysis of AEs of special interest in the pool of five studies. In the long
term extension study, the rate of angina/ischaemia AEs was 1.7%, the rate of vasculitis
/Raynaud’s/ paraesthesia was 3.5%, syncope was 0.2% (one case) and the rate of ‘other
cardiovascular events’ was also 0.2% (one case of SVT).

In the open label phase of Study SPD489-346, the most frequent cardiovascular AEs of special
interest were chest discomfort (1.5% and this subject discontinued), peripheral coldness
(1.2%), chest pain (1.0%) and paraesthesia (1.0%). In the randomised period, the
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cardiovascular events in the SPD489 group were angina/ischaemia (1.5%), paraesthesia (0.7%)
and syncope (0.7%). There were no cardiovascular AEs of special interest in the placebo group.

8.5.7. Psychiatric events
8.5.7.1.  Pivotal and/or main efficacy studies

Suicidal ideation and behaviour was assessed using the C-SSRS data however data were not
pooled. There were no suicide-related TEAEs in the short term studies. One placebo treated
subject attempted suicide 7 days after the end of treatment. The rate of a positive response to
any item on the C-SSRS was similar between the SPD489 and placebo groups in Study 343
(1.0% versus 1.8%) and in Study 343 (0.6% versus 1.1%).

Psychiatric adverse events were examined. The most frequent events were related to mood and
were more common in the SPD489 group (10.2% versus 3.4%). The most frequent event in this
group was insomnia. Aggression related events (8.8% versus 6.0%) were more common in the
SPD489 group and the most frequent event in this group was irritability (6.3% versus 5.3%).
Psychosis/hallucination/mania events were more frequent with SPD489 (2.8% versus 0.2%)
with the most common event in this group being affect lability (1.1% versus 0%). None of the
events in the SPD489 group were serious, although 2 led to discontinuation.

8.5.7.2. Other studies

There was one suicidal ideation TEAE in SPD489-345 and this subject discontinued. A positive
response on the C-SSRS was reported in 1.2% of subjects.

In the open label phase of SPD489-346, the most frequent psychiatric AEs of special interest
were irritability (4.6%), disturbance in attention (1.5%), initial insomnia (1.5%), depression
(1.2%), and logorrhoea (1.2%). In the randomised phase, mood-related AEs were more frequent
in the SPD489 group (SPD489 versus placebo: 8.1% versus 4.5%), while irritability occurred at
a similar frequency (2.9% versus 3.0%).

In the long term ADHD study; there were 2 subjects with suicide ideation events (one case
serious) and one subject who attempted suicide. Based on the CSSR-S there were 7 (2.2%)
subjects with a positive response to suicidal ideation and behaviour items. There were 17
subjects with aggression related events. None of these were serious, however 2 led to
withdrawal and 7 cases were reported as treatment related.

8.5.8. Overdose, abuse, dependence

There were 10 subjects (0.8%) treated with SPD489 who had TEAEs of overdose (intake of
more than one capsule per day in double blind studies or exceeding 70 mg/day in open label
studies). In 8 cases only one extra capsule was taken, in one case one extra capsule was taken on
2 days and in the last case < 3 capsules were taken (precise number unknown).

Comment: The sponsor stated in the Summary of Clinical Safety that information concerning
overdoses in the BED clinical development program has been submitted in the
Abuse Dependence Liability Assessment Report in Module 5.3.5.4. This report could
not be located in the dossier and a question has been raised.

There were two SPD489 treated subjects (0.2%) with a TEAE of withdrawal syndrome 1 to 2
days post treatment cessation. One reported ‘withdrawal symptoms’ and one ‘fatigue/
withdrawal symptoms’. One subject (0.1%) discontinued due to drug dependence (‘intermittent
drug craving’). Withdrawal symptoms were assessed using the self-reported Amphetamine
Cessation Symptom Assessment (ACSA) questionnaire in Studies 343, 344 and 346. Higher
scores are associated with greater withdrawal symptom severity. In the pooled data from
Studies 343 and 344, mean ACSA total scores were slightly higher in the SPD489 group than the
placebo group 2 to 7 days post last dose and after this scores were comparable.
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In Study 346, the ACSA scores were assessed for 7 days following last study medication dose at
the end of the randomised withdrawal phase (up to 38 weeks of treatment). There was little
difference in symptom scores between the SPD489 (all dose as well as 50 and 70 mg/day) and
placebo groups (Figure 21).

Figure 21: Mean (+ SD) ACSA total aggregate scores presented by treatment group for the
7 day period following the last dose of investigational product (Randomised Safety
Analysis Set)

Mean (+- SD) ACSA Total Score
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Cross reference: Table 4.11.2

Program: f_acsa.sas, Output: T_acsa-1.11f, Generated on: 10JUL2015 01:30
Page 10of1

ACSA=Amphetamine Cessation Assessment Scale; ET=early termination; SD=standard deviation

8.6. Other safety issues
8.6.1. Safety in special populations

Safety was assessed by age group of < 40 years and = 40 years and the data were generally
consistent between these groups in the short term studies (Table 22). In the total SPD489
population, there was a slightly higher rate of SAEs (3.2% versus 1.6%) and discontinuations
due to TEAEs (9.7% versus 6.7%) in those aged 40 years and over.
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Table 22: Overall summary of treatment emergent AEs by age group in the short term,
placebo controlled studies (safety analysis set)

SPD489-208/-343/-344
<40 years >4( years
SPD489 SPD489 SPD489 SPD489
TEAE Catecory Placebo 50/70 mg AllDoses | Placebo 50/70 mg  All Doses
-ategor (N=227)  (N=270) (N=305) | (N=208) (N=233) (N=264)
n (%) n (%) n (%) n (%) n (%) n (%)
Any TEAE 131(57.7) 220(81.5) 250(82.0) | 110(52.9) 187(80.3) 214(81.1)
Serious TEAE 1(0.4) 3(1.1) 3(1.0) 3(1.4) 2(0.9) 4(1.5)
TEAE:s considered related to
the investigational product
by the investigator 85(37.4) 188(69.6) 214(70.2) | 61(29.3) 163 (70.0) 187 (70.8)
TEAESs leading to dose
discontinuation 2(0.9) 14 (5.2) 15 (4.9) 7(3.4) 8§(3.4) 10 (3.8)
TEAESs considered severe 7(3.1) 18 (6.7) 19 (6.2) 8(3.8) 11 (4.7) 14 (5.3)
Number of deaths 0 1(0.4) 1(0.3) 0 0 0

Note: Percentages are based on all subjects in the Safety Analysis Set.
Note: Subjects were counted once per category per treatment.

Note: Dose discontinuation also resulted in discontinuation from the study.

For males and females, TEAE and SAE rates were similar while TEAEs leading to discontinuation
were more frequent in females (8.6% versus 4.8%).

Comment: Assessment by gender is hampered by the relatively small number of males (13.5%)
in the clinical development program for BED.

The number of non-Whites was also relatively low (22%) making conclusive comments difficult,
although findings were generally consistent with White subjects.

In the short term studies, analysis of safety data by obesity status (a BMI < 30 or = 30 kg/m?2)
found fairly consistent results between the obese and non-obese for TEAE and SAE rates. The
obese subjects did have a higher rate of severe TEAEs compared to the non-obese subjects when
treated with SPD489 (6.7% versus 3.7% and 3.0-3.6% in the placebo groups).

Comment: The sponsor noted that there was as slightly higher rate of treatment with 70 mg in
the obese compared to non-obese subjects (65.7% versus 52.9%).

In the all SPD489 treated subjects group, the rate of severe TEAEs was 7.6% versus 5.8% in the
obese and non-obese subjects. Other TEAE rates were generally consistent between obesity
status groups. Palpitations were more frequent in non-obese subjects (5.2% versus 2.8%).

8.6.1.1. Pregnancy

In Study SPD489-346 there were 4 reported pregnancies: one with 89 days exposure and one
with 188 days exposure both had unknown outcomes; one with 111 days exposure and the baby
was born with congenital anomalies and died at 2 Weeks (reported as an SAE); and the last had
39 days exposure and a healthy infant was born at term.

There were 2 pregnancies in Study SPD489-343: one with 19 days exposure to placebo and a
healthy infant was delivered; the other with 21 days exposure to SPD489 and resulted in a
spontaneous abortion.

In the long term Study SPD489-345, there were 15 reported pregnancies. 10 subjects
discontinued and in 5 cases the pregnancy was detected after study completion. The pregnancy
outcomes included one spontaneous abortion, one elective abortion, 3 normal term deliveries,
one pre-eclampsia and delivery at 36 weeks and for the remainder the outcome was unknown.
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Comment: To understand the potential risk to the foetus from maternal exposure, it is
recommended that clinical trial and post-marketing data on pregnancy and foetal
outcome across both ADHD and BED indications are summarised.

8.6.2. Safety related to drug-drug interactions and other interactions

No new data submitted.

8.7. Post marketing experience

It was reported that, as of 31 January 2015, the total cumulative exposure to SPD489 was
5.49 million person years for the treatment of ADHD. The Summary of Clinical Safety did not
contain any further post marketing safety data. No PSURs were included in the dossier.

8.8. Evaluator’s overall conclusions on clinical safety
8.8.1. BED

For the BED indication, which consisted of 5 clinical trials, there were 1244 subjects exposed to
SPD489 with a mean duration of 212 days at an average daily dose of 57.5 mg. There were

380 subjects with =2 361 days of exposure and a total person-time exposure of 263,996 days. In
the three short term placebo controlled studies there were 502 subjects exposed to 50 or 70 mg
per day with mean duration of 73 days.

TEAEs were frequent (in the short term studies, SPD489 versus placebo: 82% versus 55%) and
were generally treatment related (70.5% versus 33.6%). The most common treatment related
events were dry mouth, insomnia, decreased appetite, headache, nausea and irritability.

Events tended to occur early in treatment and there was some evidence of resolution while on
treatment.

Severe TEAEs occurred in 5.8% of the SPD489 compared to 3.4% in the placebo group and were
most commonly decreased appetite, dry mouth, headache and insomnia.

There was one death in the BED program in a male subject 9 days after the last study visit. The
cause of death was methamphetamine and amphetamine toxicity. While the substance abuse
became apparent after his death, it is unclear whether there was any triggering role from the
SPD489 treatment.

There was also a death of a neonate with congenital abnormalities who had been exposed to
SPD489 for 41 days. There were no other congenital abnormalities reported in the other
pregnancies in the program. Nonetheless, the sponsor has been asked to comment on pregnancy
and foetal outcome data associated with SPD489 exposure.

While the overall rate of adverse events is high, the rate of serious adverse events was relatively
low at 2.3% in the overall population. In the short term studies, the SAE rate was slightly higher
with SPD489 than placebo (1.5% versus 0.9%). There were 4 SAEs of cholecystitis (0.4%). The
BED population which is typically obese females would be at risk of gall bladder disease,
however it is unclear whether there is an association with treatment and this should be
monitored. There were also 2 SAEs of syncope (compared to one in the placebo group) both of
which led to treatment discontinuation. The sponsor has been asked to comment on these 2
risks and why they are not included in the PI.

While study discontinuation rates were high (49% of the overall population and 21% in the
short term studies), the reported rate of discontinuation due to an AE was lower (4.4% versus
2.1% in the SPD489 and placebo groups, respectively in the short term studies). The notable
events leading to discontinuation were feeling jittery, irritability and syncope.
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Laboratory findings on the whole were unremarkable and changes in lipids (TC and TG) were
minimal.

Treatment with SPD489 resulted in weight loss of about 5 kg (5.5% reduction in body weight)
over the 11-12 weeks and 8 kg (8.6% reduction in body weight) over 52 weeks. The weight loss
stabilised by about Week 32 of treatment. Interestingly, despite a reduction in binge eating,
there was little weight reduction in placebo treated subjects.

Consistent with what is known, subjects treated with SPD489 had a small increase in SBP and
DBP of 1 to 3 mmHg and an increase in heart rate of 5 to 7 bpm. The ECG findings were not
remarkable and the rate of CV events was low. While this is encouraging, CV risks may not have
been detected due to insufficient treatment duration, inadequate sample size and careful trial
population selection.

Psychiatric events were more common with SPD489 than placebo, although events, typically
insomnia, irritability and affect lability, were not serious. Suicidal ideation and behaviour was
infrequent and no higher than with placebo.

There was no evidence of treatment abuse in the data supplied however this does not remove
the reality of this risk. A quoted report on this could not be located in the dossier and this has
been queried.

Treatment withdrawal symptoms, as assessed by the ACSA questionnaire, were not a significant
issue and TEAEs of withdrawal syndrome were only reported in 0.2%.

Safety data assessment by subgroups of age, obesity status, gender and race was hampered by
low numbers of males and non-Whites although no major signals were evident.

No post-marketing data were supplied.

Overall, safety data in subjects with BED were generally consistent with that reported for the
ADHD indication and with what is known for stimulants. Data on pregnancy, cholecystitis and
syncope need further elucidation. While cardiovascular event risk and risk of treatment abuse
were not evident in the clinical program, they still cannot be ruled out.

8.8.2. ADHD

Safety data subjects with ADHD aged 6 to 17 years were included in the dossier. The 2 year
extension study included 314 subjects with a mean exposure duration of 555 days and 96
subjects had = 24 months exposure to SPD489.

The rate of treatment related TEAEs was high at 73.9% and the most frequent events were
decreased appetite (49.4%), weight decreased (18.2%), insomnia (13.1%), initial insomnia
(8.9%) and irritability (8.6%). Tic was reported in 5.1%. Most events were mild (35.7%) or
moderate (42.4%) in severity, with severe TEAEs occurring in 11.8% of subjects.

The SAE rate in long term study was 8.9% and the most frequent event was syncope (1.9%)
which was required to be reported as an SAE. In all syncope cases treatment was continued.
There was one treatment related RBBB and T wave inversion in a subject with a subdural
haematoma.

Discontinuation rate due to an AE in the long term ADHD study was reasonably frequent at
12.4% and the main reasons were decreased appetite, drug ineffective, irritability, depressed
mood, insomnia and tic.

The rate of a positive response on the C-SSRS was 2.2% and there were 2 (0.6%) suicide
attempts. Aggression-related AEs were reported in 5.4% of subjects.

An increase in heart rate of about 7 bpm and increase in SBP and DPB of about 3 mmHg were
reported.
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The concern that SPD489 could decrease growth was confirmed as the average age and sex
matched weight percentile declined from 65% to 48% over the 2 years of the long term study.
This risk has been added to the PI.

There was no effect on sexual maturation as measured by Tanner scale. CANTAB assessment of
cognitive safety did not show an adverse impact of treatment although the lack of a control
group made interpretation difficult.

Following the inclusion of the three latest ADHD studies in the integrated safety database, the
sponsor reported that there has been a change incidence of 13 adverse drug reaction terms.
These changes are shown in Table 23.

[t is unclear why tabulated data on the incidence of adverse drug reactions has not been
included in the PI for ADHD (nor proposed for BED). This has been queried.

Table 23: MedDRA preferred terms with a change in incidence category or data source
for determining incidence

Incidemce Categories
Very common (= 1/1
Common (= 1/100 10 < 1/10)
Uncommon (= 1/1,000 to = 1/100)
ADHD*
Children Adolescents Adults
Svstem/Organ Adverse Drug Frequency Incidence Frequency Incidence Frequency Incidence
Class Reaction Change for Caregory Change for Category Ch:f for Category
TEAE (%) Change TEAE (%) Change TEAL (%) Change
Immune Syitem Hypersensitivity Uncomemon i ettt Uncommon™
Disorders CREYEN
0.1 Uncommon
Poyvehiatric Depression Uncommon i ) Uncommon
Disorders 1.7 ICommon
Affect labulity Common b ] = i
0.7 L' ncommon 10 Common
Dymphona Uncommon B R Uncommon
04 Fﬂ:m
Brmxism Uncommeon® BR | T———— Common
]
03 L ncommon
01" F’m‘
System/Organ Adverse Drug Frequency Incidence Frequency Incidence Frequency Incidence
Class Reaction Change for Category Change for Category e for Category
TEAL (%) Change TEAE (%) Change TEAE (%) Change
Nervous System Dyakinesia Uncommon’ B i st [Uncomumon’
Disorders meun
0.1 Uncommon
Cardiac Disorders | Tachycardia [ L Commen
12 Common
Cardicaryopathry Frequancy mot Ry ot it st Emm
lvvm frrorvres
o1 ncommon”
Gastrointestinal Constipation Common S bocsiiiiimin Common
Diserders 04 Uncommon
Upper abdomunal 3 Lot Commen Common
pan 114 Very common
General Disorders |Pyrexia Common oy S Unconznon
and Administration 14 Commen
Site Conditions
Investigation: Blood pressuze Uncommon Ead b Common
increased 0.6 Uncommon
ADHDe= deficir b v disorder; MedDR A= Madseal Duetiorary for Regulsory Actnines; TEAE streatment -smerpent adverse event

Iuﬂ-nnm-nukd.udiunpald double-blind placebo-controlled phae 24 ADHD sradies: children, (o= 28), adolescents (m= 714} and adults (med93)
" Theze evese: were oot reposted = the pooled. parallel poup, doshle-bind. placebo-conmolled pha:
tha overall pocled data froen phate 24 smadues melndng open.-lsbael shudies in children (nw]231), sdolescents (pe910) 2and adulty (2e752) wath ADHD and Som the overall
pooled data from phace 1-3 stadies.

Source for cument TEAE Bequencies: Appendi= 4

24 24 ADHD smdws. Therefors incadence rase: were caloalaned fom
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9. First round benefit-risk assessment

9.1.

First round assessment of benefits

Table 24: Assessment of benefits and uncertainties

Indication - Binge Eating Disorder

Benefits

Strengths and Uncertainties

Statistically significant efficacy over placebo
as measured by the number of binge eating
days per week.

Superiority demonstrated in two randomised,
placebo controlled trials. The placebo-corrected
effect size was 1.5 binge days per week.

Efficacy on the primary endpoint was
supported by positive effect across the
secondary endpoints in both pivotal trials.

The benefit of SPD489 was confirmed on CGI-I
score, proportion ceasing all binge eating for the
last 4 weeks of the trial, percentage reduction in
body weight, the change in the Y-BOCS-BE total
score and triglyceride levels.

Efficacy was consistent across subgroups.

Generally consistent results from the combined
Phase III study dataset on all subgroups apart
from non-US subjects where numbers were
small.

A positive response on the clinically relevant
endpoint of 4 week binge eating cessation.

In the SPD489 groups, the 4 week cessation of
binge eating rate was 36 to 40% compared to 13
to 14% in the placebo group with a difference of
23 to 26%.

Lower risk of relapse.

The randomised controlled withdrawal study
found a relapse rate of 4% in those on SPD489
compared to 32% in those on placebo.

Safety generally in line with what is known
from the ADHD population.

The safety dataset for BED was moderately large
in size including 1244 subjects with mean
treatment duration of 212 days.

Weight reduction.

In a population which is typically obese, there
was a 5.5% reduction in body weight over 12
weeks treatment (compared to no change with
placebo) and up to 8.6% in the one year study.
Weight reduction was seen to stabilise at around
Week 34 of treatment.

Lack of significant withdrawal symptoms.

TEAEs of withdrawal syndrome were infrequent
(0.2%) and specific questionnaire data (ACSA)
did not indicate a significant issue.

First pharmaceutical treatment option for
BED in Australia.

A novel therapeutic option for patients,
particularly for those who may not have access
to psychotherapy.
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9.2. First round assessment of risks

Table 25: assessment of risks and uncertainties

Risks

Treatment-related adverse events are very
frequent (for example drug mouth, insomnia,
headache, decreased appetite, irritability,
nausea, feeling jittery).

Strengths and Uncertainties

The rate of treatment related AEs in the short
term studies was 71%. Despite the high rate,
the SAE risk is moderately low (2.3%). In
addition, the risk of discontinuation due to AEs
was 4.4% in the short term studies and 9% in
the 1 year study indicating the risks may be
tolerable.

Increased blood pressure and heart rate

There is a well-documented increase in BP of 1-
2 mmHg and an increase in heart rate of 5-7
bpm.

Populations where stimulant treatment is
contraindicated.

As already stated in the PI, contraindicated
populations include: those with symptomatic
cardiovascular disease, advanced
arteriosclerosis, moderate to severe
hypertension, glaucoma, hyperthyroidism,
phaeochromocytoma, other psychiatric
disorders, agitated states, tics or Tourette’s
syndrome, drug dependence and alcohol abuse.

No firm long term efficacy data

The efficacy was established over a 12 week
treatment period. Supportive studies did not
provide firm evidence of efficacy over longer
treatment durations.

No long term safety data beyond 1 year.

Safety data in the BED population were only
available to 1 year and this is a risk given the
proposal that treatment could be prescribed
indefinitely.

Cardiovascular risk.

Cardiovascular events (apart from the effects
on vital signs) were not evident in the BED
clinical program, however the studies were not
aimed at assessing this risk. The risk has been
associated with weight loss therapies and is
applicable to SPD489.

Risk of normalising amphetamine use for
appetite suppression.

Given the widespread problem in our
community of overeating, the availability of
SPD489 for the BED population may have an
impact on normalising amphetamine use for
appetite suppression and weight loss.
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Risk of off label use for weight loss, risk of Off label use for weight loss is a real risk given
abuse and of diversion out of the clinical the positive effects on weight reduction seen in
setting. the clinical trials. While treatment abuse was

not seen, the clinical trial setting is very
controlled. The risk of diversion has not been
elucidated however, due to the nature of the
drug, it is an evident possibility.

Growth retardation in children with ADHD The 2 year ADHD study confirmed reduction in
growth of children.

9.3. First round assessment of benefit-risk balance

The clinical development program for binge eating disorder produced robust efficacy results
compared to placebo. The trial populations were required to have BED (DSM-IV-TR diagnosis
with CGI-S = 4) of at least moderate severity as defined by at least 3 binge days per week in the
2 weeks prior to randomisation. The proposed indication is for ‘adults with BED". This is not
appropriate given the population studied and treatment needs to be limited to those with
moderate to severe BED.

The safety of SPD489 in the BED population was consistent with what is already known for the
product and risks have been assessed through to 1 year of treatment. There is a possible risk of
cholecystitis, although there are insufficient data to confirm the association. This potential risk
should be monitored.

One of the main safety issues is that of the longer term cardiovascular risk. This is a concern
given the history of amphetamine based weight loss products. Had the product been developed
for weight loss, there would have been a requirement for a cardiovascular outcome study. This
requirement was sidestepped due to the development occurring in BED. SPD489 results in a
small increase in BP together with increase heart rate and the BED population is obese and
cardiovascular events are feasible. While no CV risk was evident in the clinical program, the
sample may have been too small, the trial duration too short and the population carefully
selected. Given these issues, a number of measures need to be put in place to manage the
potential CV risk. These include avoidance of the product in those with high CV risk, careful
blood pressure and cardiovascular monitoring and treatment of hypertension.

The evaluator has not been shown any convincing argument for the need to continue the
treatment long term. In fact, in the withdrawal study the relapse rate in the placebo group was
not 100% but only 32% indicating that 68% of subjects did not relapse. While this may partly be
a placebo response, there is also the possibility that the initial 12 weeks treatment had a
training effect and further treatment may not be necessary.

The presented data provide sufficient evidence of efficacy over 12 weeks treatment. However,
the lack of evidence for long-term efficacy and the absence of longer term cardiovascular
outcome data, lead the evaluator to recommend that treatment with SPD489 in BED should be
limited to a maximum duration of 12 weeks. As SPD489 is an amphetamine stimulant, there is a
real risk of treatment abuse, dependency and diversion out of the clinical setting. Also, given the
positive data on weight loss, there could well be off label use in this indication. There is a
widespread issue of overeating and obesity in our community and coupled with this is the ever-
present desire for pharmacological solutions. The availability of SPD489 for binge eating
disorder poses a broader issue as it could lead to a perceived normalisation of the use of
amphetamines as appetite suppressants. This public health risk is obviously difficult to quantify
but deserves consideration.
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The recommended first line treatment for BED is psychotherapy; however this was used in less
than 3% of the pivotal efficacy population. Unfortunately, there are no efficacy data for patients
who have failed psychotherapy and this is a limitation of the clinical development program.
Given the risks of lisdexamfetamine treatment to the patient and the community in general, the
evaluator believes that the most prudent course of action would be to limit its use to second line
therapy and that it is available for first line therapy only if there is no possible access to
psychotherapy.

Labelling must be very clear that the product not be used for weight loss, and it is recommended
the indication includes wording such as that in the US label:

Vyvanse is not indicated or recommended for weight loss. Use of other sympathomimetic
drugs for weight loss has been associated with serious cardiovascular adverse events. The
safety and effectiveness of Vyvanse for the treatment of obesity have not been established
(see Warnings and Precautions (5.2)).

There should also be very tight controls on the use of the drug and it is recommended that
treatment should only be initiated and managed by specialist psychiatrists. This is similar to
ADHD where the PI states that treatment should be commenced by a specialist.

In summary, lisdexamfetamine was found to be an efficacious treatment for BED with a short
term safety profile that, despite high adverse reaction rates, appears tolerable. There is an
evident clinical place for a product to treat BED as there are no currently approved drug
therapies in Australia for the condition and patients may not all have access to recommended
psychotherapy. On the other hand, there are numerous serious risks largely due to the nature of
this amphetamine product. These risks include off label use for weight loss, abuse, dependency,
diversion out of the clinical setting, normalising amphetamine use as an appetite suppressant,
lack of firm efficacy data beyond 12 weeks and the absence of longer term cardiovascular
outcome data. Given these issues, the evaluator concludes that under the proposed usage the
benefit-risk balance is negative.

ADHD data were submitted to support changes to the product information. These new data
showed similar efficacy between SPD489 and OROS MPH. Safety data with treatment up to
2 years duration showed a reduction in growth which has been covered adequately in the
proposed PI changes.

10. First round recommendation regarding authorisation

It is currently not recommended to authorise Vyvanse in the proposed indication of ‘the
treatment of BED in adults’. The product’s risks and current data are such that there needs to be
significant tightening of the indication and the safety warnings, as well as further restrictions on
the product’s availability. Consideration should be given to the following recommendations:

The indication should limit treatment to adults with moderate to severe BED.

Treatment should be a second line therapy after failed psychotherapy. It is recommended
that it is used as first line only in those who do not have access to psychotherapy. The
indication should include a warning that the treatment is not for weight loss and also
included the risk of serious cardiovascular adverse events associated with
sympathomimetic drugs for weight loss.

Treatment should only be initiated and managed by specialist psychiatrists.

In the absence of further longer term efficacy, safety and cardiovascular outcome data,
treatment duration should be limited to a maximum of 12 weeks.

Changes to the Pl and CMI outlined need to be addressed.
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Questions in Section 11 need to be satisfactorily addressed.

[t is recommended that the changes to the PI in relation to the ADHD indication be approved
subject to satisfactory responses to the comments.

11. Clinical questions

11.1. Pharmacokinetics

None.

11.2. Pharmacodynamics

None.

11.3. Efficacy
1.

In Study SPD489-208, the primary efficacy endpoint (number of binge days per week) was
log transformed for analysis while in the Phase III studies this was not done. Please discuss
why this log transformation was undertaken.

For Study SPD489-208, the dossier included an addendum to the CSR. In this report it was
stated that data from one site (015) were ‘removed from the analysis for reasons unrelated
to the study’. Please comment on why these data were removed from the analysis and if
there were any other instances where data integrity was in question in the BED clinical
development program.

Studies SPD489-343 and 344 were identical and conducted at the same time and both
largely in the US. Please discuss how independence of the two studies was achieved and
maintained.

In Study SPD489-343, the FDA review comments on issues at Site 066 where 21 subjects
were enrolled. Please comment on this and whether it had any impact on the final results of
the study.

In Study SPD489-344, there were issues noted at Sites 015 (reasons unrelated to the study)
and 079 (non-compliance with GCP) which led to the data from these sites being excluded
from analyses. Please clarify what the issues were at Site 015 and also comment on any
differences in the primary endpoint results when the data from these 2 sites were included
or excluded from the efficacy analyses.

In Study SPD489-344, no treatment effect for the change from Baseline in number of binge
days per week was seen in the German subjects (it is acknowledged that the sample size for
this subgroup was small). Please comment on this finding.

In Studies SPD489-343 and 344, there was a reduction in number of binge days per week in
the placebo group but not reduction in body weight, while body weight reduction of 5-6%
was seen in the SPD489 groups. Please comment on this apparent disconnect in the data
and the lack of effect on weight in the placebo group.

The demographic pattern of BED in Australia does not appear well defined. Please
comment on the applicability of the BED clinical trial population (which was largely from
the US), in relation to demographics and disease characteristics, to the targeted one in
Australia.
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9. Atbaseline, binge days per week were collected over a 2 week period, however at study
end it appears the number of binge days was collected over a one week period. Please
confirm the period over which primary efficacy endpoint data were collected at study end.
If this period was one week, please comment on whether the 7 days were sufficient given a
potential for data variability.

10. Given the relative effect on weight loss of SPD489 over placebo, it would appear efficacy in
BED is likely related to the appetite suppressive effects of the product. Please discuss.

11. Are there any efficacy data in BED subjects who have failed psychotherapy? If not, is
development in this group planned?

11.4. Safety

1. Inthe short term controlled studies, there was little change in urinalysis results, however
the rate of PCI leukocyte esterase was higher with SPD489 (12.0% versus 6.8%) as was
urinary protein (4.9% versus 2.9%). Please comment on these findings.

2. It was stated in the Summary of Clinical Safety that information concerning overdoses in
the BED clinical development program has been submitted in the Abuse Dependence
Liability Assessment Report. This report could not be located in the dossier. Has this report
been previously evaluated? If not, please submit it together with appropriate summary and
commentary on these risks in the BED population.

3. Given the death of an infant with congenital anomalies who had been exposed to SPD489 in
utero during a BED clinical trial, please provide any further data (clinical and post
marketing) on pregnancies and foetal outcomes across both ADHD and BED indications.

4. There were 4 cases of cholecystitis reported in the clinical program. It is acknowledged that
the BED population is typically obese females and so may be at risk of gall bladder disease;
nonetheless please discuss this possible safety signal. In addition, discuss why the risk has
not been included in the PI or RMP.

5. There were 2 SAEs of syncope in subjects treated with SPD489, both of which led to
treatment discontinuation. Please comment on this risk and whether further information
and precaution should be included in the PI and CMI.

6. Please discuss what is known about the risk of off label use of Vyvanse for weight loss,
particularly since registration in the US, and how it is proposed to manage this risk.

12. Second round evaluation of clinical data submitted in
response to questions

12.1. Efficacy

1. In Study SPD489-208, the primary efficacy endpoint (number of binge days per week)
was log transformed for analysis while in the Phase Il studies this was not done.
Please discuss why this log transformation was undertaken.

Sponsor’s response: Study SPD489-208 was a proof of concept study with exploratory
endpoints. The data on number of binge days per week were analysed both log-transformed and
non log-transformed with similar statistically significant results compared to placebo on both
analyses for the 50 mg and 70 mg doses but not the 30 mg dose. Following results from

Study 208, the primary endpoint selected for the Phase III studies was not log-transformed.

Evaluator’s comments: The explanation is satisfactory.
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2. For Study SPD489-208, the dossier included an addendum to the CSR. In this report it
was stated that data from one site (015) were ‘removed from the analysis for reasons
unrelated to the study’. Please comment on why these data were removed from the
analysis and if there were any other instances where data integrity was in question in
the BED clinical development program.

Sponsor’s response: The sponsor stated that in ‘2011, [the sponsor] received notice from the
FDA that the principal investigator Robert Horne, MD, at Site 015 had been found to be outside
the measures of GCP for reasons unrelated to the study.” Analyses were undertaken with data
from this site removed and it was concluded that this ‘did not significantly impact the data and
results leading to the conclusions of the clinical trial.’

There were 4 sites with findings of non-compliance with GCP during the clinical development
program listed in Table 26 below. Further information is given in response to Efficacy
Question 4 below.

Table 26: Sites with GCP non-compliance during the BED clinical development program

= 1

Study number Site number P1 for that site Reason |

SPD489-208 015 Findings mvolving non-comphance with
GCP dunng the study

SPD489-344 015 Findings mvolving non-comphance with
GCP dunng the study

SPD489-344 079 Findings mveolving non-comphance with
GCP dunng the study

SPD489-346 066 Signs of mvestigational product
tampenng were detected dunng the study

Evaluator’s comments: The type of GCP non-compliance was not explained. It appears the GCP
non-compliance issues were limited to the sites listed in the table. Further comments are with
Question 4.

3. Studies SPD489-343 and 344 were identical and conducted at the same time and both
largely in the US. Please discuss how independence of the two studies was achieved and
maintained.

Sponsor’s response: Study SPD489-343 was conducted at 50 sites in the US, Germany, Sweden,
and Spain, while Study SDP489-344 was carried out at 41 sites in the US and 2 sites in Germany.
The 2 studies did not share any sites and subjects during the time course of the studies. These
physically separating arrangements were sufficient to achieve and maintain independence for
these 2 studies.

Evaluator’s comments: The response is satisfactory.

4. In Study SPD489-343, the FDA review comments on issues at Site 066 where 21 subjects
were enrolled. Please comment on this and whether it had any impact on the final
results of the study.

Sponsor’s response: Signs of investigational product tampering were detected at Site 066 of
Study SPD489-346 and the site was closed and subjects discontinued. Study SPD489-343 had
been completed by this stage.

In Study 346, there were 8 subjects enrolled at Site 066 representing 1.9% of the total
enrolment. At the time of closing the site, 2 subjects had already discontinued (failure to meet
randomisation criteria and a protocol violation of out of range blood pressure) and 6 subjects in
the randomised withdrawal phase were discontinued. None of the 6 subjects relapsed. The
sponsor analysed data without the 8 subjects and found that the primary efficacy conclusion was
not impacted. Safety data from the 8 subjects were not remarkable.
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In Study SPD489-343 there were 21 subjects at Site 066. One of these subjects did not have
primary efficacy data at study endpoint. Data were reanalysed removing these 20 subjects. The
LS mean change from Baseline in the number of binge days per week in the SPD489 and placebo
groups was -3.82 and -2.48, respectively, with a LS mean difference of -1.34 (95%

Cl: -1.70,-0.98, p < 0.001). The LS mean difference in the original CSR was -1.35.

Evaluator’s comments: Removal of the data from Site 066 in both Studies SPD489-343 and
346 did not effect results on the primary efficacy endpoint analysis for either study.

5. In Study SPD489-344, there were issues noted at Sites 015 (reasons unrelated to the
study) and 079 (non-compliance with GCP) which led to the data from these sites being
excluded from analyses. Please clarify what the issues were at Site 015 and also
comment on any differences in the primary endpoint results when the data from these
2 sites were included or excluded from the efficacy analyses.

Sponsor’s response: In Study SPD489-344 there were 23 subjects randomised at the 2 sites in
question; 11 at Site 015 and 12 at Site 079. Site 015 was investigated externally and source data
verification by the sponsor was not possible. Therefore data were excluded from the primary
efficacy analysis. The sponsor stated ‘that removing the data from this site did not significantly
impact the data and conclusions leading to the result of the clinical trial. At Site 079 the GCP non-
compliance issues included failure to follow critical study procedures set forth by the protocol for
collection of efficacy data, inadequate medical oversight, improper entry of subject data, and
incomplete source documentation’. The study data were analysed including Sites 015 and 079
and the LS mean difference in the number of binge days per week was -1.68 (95% CI: -2.06, -1.3,
p < 0.001) which was comparable to the data in the CSR which excluded these 2 sites (LS mean
difference -1.66, p < 0.001).

Evaluator’s comments: The explanation is satisfactory and primary endpoint data are similar
whether the 23 subjects are included or not in the analyses.

6. In Study SPD489-344, no treatment effect for the change from Baseline in number of
binge days per week was seen in the German subjects (it is acknowledged that the
sample size for this subgroup was small). Please comment on this finding.

Sponsor’s response: The German sites were Sites 015 and 079 and of the 23 included subjects,
10 did not have binge day data during the study and 3 did not have baseline data. For the

10 remaining subjects, there was a mean change from Baseline to Week 11 to 12 in the number
of binge days per week of -2.43 and -0.26 in the SPD489 and placebo groups, respectively.

Evaluator’s comments: Due to the issues at the German sites with data integrity, no
conclusions can be drawn.

7. In Studies SPD489-343 and 344, there was a reduction in number of binge days per
week in the placebo group but not reduction in body weight, while body weight
reduction of 5-6% was seen in the SPD489 groups. Please comment on this apparent
disconnect in the data and the lack of effect on weight in the placebo group.

Sponsor’s response: The sponsor provided discussion the background of the BED psychiatric
disorder. It was quoted that approximately 70% of the BED patients have a BMI over 30 kg/m2.
(Grucza et al, 2007). It was proposed that ‘BED may represent a reward deficiency syndrome with
deficient tonic DA signalling promoting binge eating behaviour’. An explanation on the proposed
mechanism of action of SPD489 in BED was given as ‘an increase the release of dopamine (DA)
and norepinephrine (NE) into the extra neuronal space by blocking the reuptake of norepinephrine
(NE) and dopamine (DA) into the pre-synaptic neuronal space’. The decreased appetite and
decreased weight are known effects of stimulants. The sponsor stated also that as results
reported mean effects not all subjects on SPD489 had a decrease in weight and some placebo
treated subjects did have weight decrease.
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Evaluator’s comments: It is likely that the weight loss is due to the stimulant action of SPD489
rather than a reduction in binge eating.

8. The demographic pattern of BED in Australia does not appear well defined. Please
comment on the applicability of the BED clinical trial population (which was largely
from the US), in relation to demographics and disease characteristics, to the targeted

one in Australia.

Sponsor’s response: The sponsor believes the demographic pattern of subjects included in the
clinical trials supporting the registration of Vyvanse in the treatment of BED is applicable to the
targeted one in Australia. From the South Australian Health Omnibus Survey (2008/2009) it was
quoted that 57% of BED patients were female with a mean age of 39.7 years (Hay 2008, Hay
2015). While in the clinical trials the proportion of females was higher (> 80%), the mean age
was similar to this SA data (approximately 38 years). The sponsor has not come across data
published in the medical literature indicating the psychopathology of BED is different in the

Australian population.

Evaluator’s comments: As there are limited data on the Australian BED population,
comparison to the clinical trial population is difficult. It is accepted that the US clinical trial data

should be applicable to the Australian clinical setting.

9. At baseline, binge days per week were collected over a 2 week period, however at study
end it appears the number of binge days was collected over a one week period. Please
confirm the period over which primary efficacy endpoint data were collected at study
end. If this period was one week, please comment on whether the 7 days were sufficient
given a potential for data variability.

Sponsor’s response: In Study SPD489-343 most subjects had binge diary data for 14 days or
more at Visit 8 (Weeks 11 and 12) (79.3% and 75.2% in the SPD489 and placebo groups,

respectively) (Table 26 below).

Table 26: Study SPD489-343: Distribution of complete or partial binge diary days missing
at Visit 8 (Weeks 11 and 12) (Full Analysis Set)

Placebo

Number of Dayvs Diary Data SPD4S9
Collected iN=184) (N=190)

n (%) n (%)
Complete Missing 24 (13.0) 32(16.8)

7 days 3(1.6) 1 (0.5)

<7 to <9 days 0 0

<9 to <14 days 11(6.0) 14 (7.4)
>14 days 146 (79.3) 143 (75.2)

Note: Percentages are based on all subyects m the Safety Analyas Set

In Study SPD489-344, over 71% of subjects had binge diary data for over 14 days at Visit 8

(Table 27 below).

Table 27: Study SPD489-344: Distribution of complete or partial binge diary days missing
at Visit 8 (Weeks 11 and 12) (Full Analysis Set)

Number of Days Diary Data Placebo SPD489
Collected (N=176) (N=174)
n (%) n (%)
Complete Missing 34 (19.3) 28 (16.1)
7 davs 1 (0.6) 1 (0.6)
<7 to <9 days 0 0
<9 to <14 days 15(8.5) 10(5.7)
=14 days 126 (71.5) 135 (77.6)

Note: Percentages are based on all subjects m the Safety Analysis Set.
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The sponsor explained that the binge days per week was defined for both Studies SDP489-343
and SDP489-344 as a weighted average, that is, binge days per week for a 2 consecutive weeks
is the number of binge days multiplied by 7 and divided by the number of days in the period
with diaries confirmed by the clinical interview. It was then stated that number of binge days
that was collected over a 1 week period can be regarded as an imputation for partial missing
data. Sensitivity analyses of the primary efficacy endpoint were conducted and found that the
results were consistent.

Evaluator’s comments: The data provided confirmed that in the two studies 71% to 79% of
subjects had binge data from at least 14 days at the final study visit.

10. Given the relative effect on weight loss of SPD489 over placebo, it would appear efficacy
in BED is likely related to the appetite suppressive effects of the product. Please discuss.

Sponsor’s response: This question was answered in the response to Question 7. Although
SPD489 is not indicated for weight loss, a well-known general class effect of stimulants is to
increase metabolism thereby causing weight loss as a ‘side effect’. Another well-known class
aspect of stimulants is suppressive appetite effects; however, these are not thought to be
significant to the mechanism of drug action in controlling binge eating disorder.

Evaluator’s comments: The sponsor acknowledges the increased metabolism, appetite
suppression and weight loss effects of SPD489. While it is proposed that the mechanism of
action in BED is not via these effects, this has not been confirmed.

11. Are there any efficacy data in BED subjects who have failed psychotherapy? If not, is
development in this group planned?

Sponsor’s response: Due to clinical trial exclusion criteria over 95% of the subjects in both
treatment groups in both studies were not currently receiving or had not received past
psychotherapy for BED. The sponsor stated that many patients do not respond to
psychotherapy and that its availability is limited. Overall, the available information on outcomes
for therapy is inadequate, and no standard therapy has been identified for the treatment of BED.
In the context of the above, the sponsor has no immediate plans to investigate the efficacy of
Vyvanse specifically in BED subjects who have failed psychotherapy.

It was concluded that it is well recognized that BED is a complex psychiatric disorder and that
Vyvanse should be used as part of a comprehensive treatment program which usually includes
psychological, educational, and social therapy.

Evaluator’s comments: There are no plans to examine the efficacy of the product in patients
who have failed psychotherapy.

12.2. Safety

1. Inthe short term controlled studies, there was little change in urinalysis results,
however the rate of PCI leukocyte esterase was higher with SPD489 (12.0% versus
6.8%) as was urinary protein (4.9% versus 2.9%). Please comment on these findings.

Sponsor’s response: The sponsor examined the pharmacovigilance database through to
9January 2017 and found 18 cases of UTI and 2 of urinary protein present. Of the UTI cases, 14
had insufficient information for causality assessment, in 3 cases the Vyvanse was continued and
in one a positive de-challenge was reported but the case was poorly documented. In the 2 case of
urinary protein, one was related to hydration levels and the other had insufficient information.
No safety signals were identified from a review of the literature.

Evaluator’s comments: Urinalysis finding from the studies have not been confirmed from
examination of the pharmacovigilance database although a lack of data in many of these cases
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makes drawing conclusions difficult. As the urinalysis findings were not associated with TEAEs,
they are unlikely to be of significant clinical relevance.

2. It was stated in the Summary of Clinical Safety that information concerning overdoses
in the BED clinical development program has been submitted in the Abuse Dependence
Liability Assessment Report in Module 5.3.5.4. This report could not be located in the
dossier. Has this report been previously evaluated? If not, please submit it together
with appropriate summary and commentary on these risks in the BED population.

Sponsor’s response: The abuse liability report, which was inadvertently omitted from 5.3.5.4.
of the Australian dossier, is enclosed with this response.

The sponsor had added to Module 5, section 5.3.5.4 a reported entitled Nonmedical use and
diversion of prescription stimulants: evidence from utilization patterns and post-marketing
surveillance in the United States (December 18. 2013).

The included report was stated to supplement the Abuse Liability Assessment Report of SPD489
(dated 9 November 2011). The report collated post-marketing surveillance data on trends in
real world nonmedical use and diversion of amfetamine and methylphenidate based products,
including Vyvanse and Concerta. [t was concluded that evidence from the proprietary data
sources indicate that rates of nonmedical use and diversion of prescription stimulants among
children and adolescents is lower than nonmedical use of opioids when looking at population
and at a product availability based data. There was a similar finding for adults.

The report concluded that at this time, there is no evidence to suggest that LDX will alter
patterns or rates of nonmedical use of prescription stimulants in Europe, or emerge as a major
drug abuse problem in its own right.

A report Drug utilisation study for Vyvanse in Australia dated 26 January 2017 was also
included in the dossier and the findings indicate that Vyvanse is prescribed mainly within the
label, that is, to the indicated age group and without exceeding the recommended dosage.

Evaluator’s comments: The report included was different to the one referred to in the dossier.
Data presented related to the use of Vyvanse in the ADHD population and in the US non-medical
usage rates were reported to be less of an issue than that associated with opioids. There was no
information on the risk of non-medical use in the BED population and this risk will need to be
monitored.

3. Given the death of an infant with congenital anomalies who had been exposed to
SPD489 in utero during a BED clinical trial, please provide any further data (clinical
and post marketing) on pregnancies and foetal outcomes across both ADHD and BED
indications.

Sponsor’s response: A review of the literature was conducted. Findings included: an increase
in ADHD medication use during pregnancy (1998 to 2013) (Louik et al 2015); no increased risk
of congenital abnormalities in a large cohort study of 50,282 pregnancies of at least 5 months
duration (Golub 2005, Humphreys 2007); and an association between psychostimulant use and
hypertensive disorders of pregnancy (Newport 2016).

A review of the sponsor’s pharmacovigilance database identified 153 cases (50 from clinical
trials and 103 spontaneous reports) with terms including exposure during pregnancy. Of the
153 cases, 53 cases had associated adverse events (25 from clinical trials and 28 from post
marketing data). From the clinical trials, the case of the infant with the congenital anomalies of
exomphalos, diaphragmatic hernia and limb malformation was discussed. It was proposed that
the infant had a genetic syndrome rather than sequelae of a drug reaction. There were no other
cases of note.

Of the 28 cases from post marketing data, there were 5 with congenital anomalies. These
included: a newborn with high arched palate, congenital ankyloglossia and craniosynostosis; an
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unspecified congenital anomaly; polydactyly; triploidy consisting of a 69 XXY karyotype and
subsequent selective abortion; and deep sacral skin dimple. There were also 4 cases of first
trimester spontaneous abortions and one foetal death at Week 34 from uterine infarctions. The
sponsor concluded that taking into consideration all of the reported congenital anomalies and
pregnancy related adverse events in post-marketing experience, no patterns can be identified.

Evaluator’s comments: The evaluator agrees with the sponsor’s conclusion. The overall lack of
safety data in pregnant women and the potential increased exposure in the BED population
mean that the risk should continue to be monitored through routine pharmacovigilance.

4. There were 4 cases of cholecystitis reported in the clinical program. It is acknowledged
that the BED population is typically obese females and so may be at risk of gall bladder
disease; nonetheless please discuss this possible safety signal. In addition, discuss why
the risk has not been included in the PI or RMP.

Sponsor’s response: A review of the integrated clinical trial database for all SPD489 studies to
a cut-off of 30 April 2014 was undertaken for TEAEs related to cholecystitis. The rates of
cholecystitis were as follows: ADHD Phase II-1V studies: no cases; ADHD open label studies:
0.3%; BED Phase II-III studies: 0.2% SPD489 (no cases with placebo); BED open label studies:
0.8%; and MDD Phase II-11I studies: 0.2% SPD489 and 0.1% placebo or run in medication.

Post-marketing data to 3 January 2017 identified 12 cases (9 clinical trial and 3 spontaneous
reports). There was one case of acalculous cholecystitis in a 45 year old female on Vyvanse for
ADHD with positive de-challenge and rechallenge data. The sponsor stated that an updated
literature review through 25 January 2017 identified no case reports of cholecystitis specifically
associated with LDX exposure.

The sponsor concluded that cholecystitis has not been included in the Pl or RMP, because, based
upon an internal review conducted by the sponsor in 2014 assessing this issue, it was not
considered to represent a risk for Vyvanse.

Evaluator’s comments: The data presented do not indicate a significantly increased risk of
cholecystitis with SDP489. However, given the BED population may be more prone to
cholecystitis through factors such as age and obesity, the evaluator believes it would be prudent
to monitor the risk until a larger cohort has been exposed.

5. There were 2 SAEs of syncope in subjects treated with SPD489, both of which led to
treatment discontinuation. Please comment on this risk and whether further
information and precaution should be included in the PI and CML

Sponsor’s response: There were 3 serious events of syncope with LDX in the ADHD and BED
clinical studies. The incidence of syncope in the Phase II to IV studies was 0.2% in the LDX and
also in the placebo groups. In the pharmacovigilance database to January 2017, there were

138 cases (115 spontaneous and 23 from clinical trials) with 55 cases having confounding
medical history or medication. A further 47 cases did not have sufficient information. Ten cases
had a positive de-challenge reported. The sponsor reported a spontaneous reporting rate of

1.6 per 100,000 person years which was stated to be lower than the population incidence rate of
syncope. It was also stated that there is a lack of a biological mechanism.

Evaluator’s comments: The risk of syncope is stated in the RMP under Important Potential
Risks. Given the serious nature of 2 cases and that they led to treatment discontinuation,
syncope should be included in the PI at a minimum in the listings of adverse drug reactions and
monitored during post marketing surveillance.

6. Please discuss what is known about the risk of off label use of Vyvanse for weight loss,
particularly since registration in the US, and how it is proposed to manage this risk.

Sponsor’s response: A cumulative review was conducted of all Vyvanse cases through
25 January 2017 which included a weight loss indication. There were 32 cases identified in an
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approximate 7 million patient-years of exposure. It is proposed to include BED in the Drug
Utilisation Study for Vyvanse in Australia to monitor off label use for weight loss. In addition,
the product information will be updated to state that Vyvanse is not indicated for weight loss.

Evaluator’s comments: To date the risk of off label use for weight loss does not appear high,
although the risk may become more apparent when the product is marketed for BED. Inclusion
of BED in the utilisation study and the change to the indication are appropriate measures. The
requirement for prescribing and management by specialists should also assist in countering off
label use.

13. Second round benefit-risk assessment

13.1. Second round assessment of benefits

After consideration of the responses to clinical questions, the benefits of lisdexamfetamine in
the proposed usage are unchanged from those identified in the First round assessment of
benefits.

13.2. Second round assessment of risks

After consideration of the responses to clinical questions, the risks of lisdexamfetamine in the
proposed usage are unchanged from those identified in the First round assessment of risks.

13.3. Second round assessment of benefit-risk balance

In response to the first round evaluation, the sponsor has altered the indication. As
recommended, the indication now states that treatment should be limited to adults with
moderate to severe BED. In addition, warnings that treatment is not for weight loss and the risk
of serious cardiovascular events have been added. The need for a comprehensive treatment
program has also been added. These are all appropriate changes.

After the first round evaluation, it was recommended that treatment with lisdexamfetamine for
BED should a second line option. This was due to the inherent risks of the product to the patient
and the community as well as treatment guideline recommendations. The Royal Australian and
New Zealand College of Psychiatrists Clinical practice guidelines for the treatment of eating
disorders (Hay P et al. 2014) clearly state that the ‘first-line treatment for bulimia nervosa and
binge eating disorder in adults is an individual psychological therapy’. The evaluator notes that
the efficacy data on lisdexamfetamine used as first line therapy from the clinical development
program is positive, that head to head comparisons of pharmacotherapy and psychotherapy are
lacking, and that the guidelines may have been published prior to the availability of
lisdexamfetamine in the US as a treatment for BED. Nonetheless, the recommended prudent
course of action is to use the product in those who have had a limited or unsuccessful response
to psychotherapy or in those for whom psychotherapy options are not available. In all situations
pharmacological treatment should remain just one component of therapy and this has been
addressed in the revised indication. It is noted that there are some recommended changes to the
proposed wording for this.

After the first round evaluation, it was also recommended to limit treatment duration to

12 weeks. The sponsor however states that treatment duration would be best left to physician
discretion. The evaluator maintains, given the lack of longer term efficacy data, the positive
findings after 12 weeks treatment, the lack of cardiovascular outcome data and the inherent
risks of the amphetamine based product that treatment duration should still be for a maximum
of 12 weeks.
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The sponsor has agreed to manage and monitor the risk of off label use for weight loss by
having the product available only through specialists, by including label warnings and by
including BED in the Drug Utilisation Study. As BED treatment is recommended for a maximum
of 12 weeks, it is appropriate for specialists to not only initiate but also manage therapy.

Other changes to the Pl and CMI and questions in Section 12 have been satisfactorily addressed.
The PI still needs to include the risks of peripheral vasculopathy and syncope and the RMP
should monitor cholecystitis, syncope and pregnancy exposure.

As previously stated, there should be tight controls on the availability of the drug.

In summary, there are still two main issues which need to be addressed. Firstly the
recommendation that treatment duration should be limited to 12 weeks. Secondly, that
lisdexamfetamine use in BED should be only for those patients who have had unsatisfactory
response to psychotherapy or who have limited access to psychotherapy. Pharmacological
therapy should always be part of an integrated, multipronged treatment strategy. Until these
issues are resolved, the evaluator concludes that, under the proposed usage, the benefit-risk
balance is negative.

14. Second round recommendation regarding
authorisation

It is not recommended to approve Vyvanse (lisdexamfetamine) for the following revised
indication:

Binge Eating Disorder (BED):

Vyvanse is indicated for the treatment of moderate to severe BED in adults. Treatment
should be commenced by a specialist.

Need for comprehensive treatment programme: Vyvanse is indicated as an integral part of
a total treatment program for BED that may include other measures (nutritional,
psychological, and medical) for patients with this syndrome. When remedial measures
including psychotherapy are insufficient, the decision to prescribe stimulant medication
will depend upon the physician’s assessment of the chronicity and severity of the patient’s
symptoms.

Limitation of Use: Vyvanse is not indicated or recommended for weight loss. Use of other
sympathomimetic drugs for weight loss has been associated with serious cardiovascular
adverse events. The safety and effectiveness of Vyvanse for the treatment of obesity have
not been established.

The reasons for this are as follows:

Due to inherent product risks and guideline recommendations that advocate psychotherapy
as the first line treatment option for BED, Vyvanse treatment should be used as second line
therapy after an unsatisfactory response to psychotherapy. It is recommended that it is used
as first line therapy only in those who do not have access to psychotherapy.

In the absence of further longer term efficacy, safety and cardiovascular outcome data,
treatment duration for BED should be limited to a maximum of 12 weeks.

There remain some changes to the PI and CMI which need to be addressed.

Should the sponsor implement the recommended change to the indication regarding second line
use, limit the treatment duration to 12 weeks, and satisfactorily address the further comments
on the draft Pl and CMI (in Section 17.1 and 17.2) then Vyvanse (lisdexamfetamine) could be
approved. The proposed modified indication is:
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Binge Eating Disorder (BED)

Vyvanse is indicated for the treatment of moderate to severe BED in adults when
psychotherapy is unsuccessful or unavailable. Treatment should be commenced and
managed by a specialist.

Need for comprehensive treatment programme: Vyvanse is indicated as one part of a total
treatment program for BED that may include other measures (nutritional, psychological,
and medical) for patients with this syndrome. When remedial measures including
psychotherapy are insufficient, the decision to prescribe stimulant medication will depend
upon the physician’s assessment of the chronicity and severity of the patient’s symptoms.

Limitation of Use: Vyvanse is not indicated or recommended for weight loss. Use of other
sympathomimetic drugs for weight loss has been associated with serious cardiovascular
adverse events. The safety and effectiveness of Vyvanse for the treatment of obesity have
not been established.

There are no changes to the recommendations relating to the ADHD indication as stated in
Section 10 and changes to the PI in relation to this are satisfactory.
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