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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 <http://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
<http://www.tga.gov.au/hp/information-medicines-pi.htm>.

Copyright

© Commonwealth of Australia 2013

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to
<tga.copyright@tga.gov.au>.

PM-2012-01494-3-1. Extract from the Clinical Evaluation Report for Vyvanse, lisdexamfetamine dimesilate ~ Page 2 of 73


http://www.tga.gov.au/
http://www.tga.gov.au/hp/information-medicines-pi.htm
mailto:tga.copyright@tga.gov.au

Therapeutic Goods Administration

Contents

List of abbreviations 5
1. Introduction 9
2. Clinical rationale 9
2.1. Formulation 9

3. Contents of the clinical dossier 9
3.1. Scope of the clinical dossier 9

3.2. Paediatric data 10

3.3. Good clinical practice 10

4. Pharmacokinetics 10
4.1. Studies providing pharmacokinetic data 10

4.2. Summary of pharmacokinetics 11

4.3. Evaluator’s overall conclusions on pharmacokinetics 15

5. Pharmacodynamics 15
5.1. Studies providing pharmacodynamic data 15

5.2. Summary of pharmacodynamics 15

5.3. Evaluator’s overall conclusions on pharmacodynamics 17
Dosage selection for the pivotal studies 17
Clinical efficacy 17

7.1. Efficacy in subjects with ADHD 17

8. Clinical safety 49
8.1. Studies providing evaluable safety data 49

8.2. Pivotal studies that assessed safety as a primary outcome 49

8.3. Patient exposure 49

8.4. Adverse events 51

8.5. Laboratory tests 55

8.6. Post-marketing experience 60

8.7. Evaluator’s overall conclusions on clinical safety 60

9. Firstround benefit-risk assessment 61
9.1. First round assessment of benefits 61

9.2. First round assessment of risks 62

9.3. First round assessment of benefit-risk balance 62

10. Firstround recommendation regarding authorisation______ 62
11. Clinical questions 63
11.1. Pharmacokinetics 63

PM-2012-01494-3-1. Extract from the Clinical Evaluation Report for Vyvanse, lisdexamfetamine dimesilate Page 3 of 73



Therapeutic Goods Administration

11.2.  Pharmacodynamics 63
11.3. Efficacy 63
11.4. Safety 63
12. Second round evaluation of clinical data submitted in response to
questions 63
12.1. Pharmacokinetics of LDX in subjects with hepatic failure 63
12.2.  Pharmacokinetics of LDX in subjects with chronic renal failure 64

12.3. Pharmacokinetic profile of LDX in children aged less than 6 years___ 64

12.4. Plasma protein binding of LDX 64
12.5. Modelling strategies of the PK/PD profile of LDX 64
12.6.  Efficacy of LDX in comparison with methylphenidate and/or atomoxetine 64
12.7.  Efficacy data for children aged less than 6 years 65
12.8.  Effect of prior treatment for ADHD on response 65
12.9. Effect of baseline disease severity on response 65

12.10. Measures the Sponsor will use to monitor long term cardiovascular risks 66

12.11. Measures the Sponsor will use to monitor the risks of QT prolongation and

arrhythmia 66
12.12. Proportion of subjects with 230% and/or 250% reduction ADHD-RS or
ADHD-RS-IV 66
12.13. Optimised doses used in the Phase 2-4 studies 66
12.14. LDX concentrations in fatal overdose 66
13. Second round benefit-risk assessment 67
13.1. Second round assessment of benefits 67
13.2. Second round assessment of risks 67
13.3. Second round assessment of benefit-risk balance 67

14. Second round recommendation regarding authorisation___ 67

15. Appendices 68
15.1. Appendix 1: CDR Battery of Tests 68
15.2. Appendix 2: ADHD Rating Scale 69
15.3. Appendix 3: Conners Parent Rating Scale - Revised (S) 70
Appendix 4: Clinical Global Impression 71
15.4. Appendix 5: Sample SKAMP Rating Scale 72

PM-2012-01494-3-1. Extract from the Clinical Evaluation Report for Vyvanse, lisdexamfetamine dimesilate Page 4 of 73



Therapeutic Goods Administration

List of abbreviations

Abbreviation Meaning

AAQoL Adult ADHD Quality of Life

ACSD Adult ADHD Clinical Diagnostic Scale

ADHD Attention-Deficit/Hyperactivity Disorder

ADHD-RS Attention-Deficit/Hyperactivity Disorder Rating Scale

AE Adverse Event

AIM-A Adult ADHD Impact Module

ALT Alanine aminotransferase

AMSES Adult ADHD Medications Smoothness of Effect Scale

APQ Alabama Parenting Questionnaire

AST Aspartate aminotransferase

APQ-PR Alabama Parenting Questionnaire-Preschool Revision

AUC Area under the plasma concentration time curve

AUCOQ-o0 Area under the plasma concentration time curve from Time 0 to
infinity

AWE Adult Workplace Environment

BADDS Brown Attention-Deficit Disorder Scale

BMI Body Mass Index

BPRS-C Brief Psychiatric Rating Scale for Children (characterization of
psychopathology)

BRIEF-A Behavior Rating Inventory of Executive Function - Adult Version

CAARS-S:S Connors Adult Attention-Deficit/Hyperactivity Disorder Rating
Scale Self Report: Short Version

C-CASA Columbia Classification Algorithm for Suicidal Assessment

CDR Cognitive Drug Research

CGI-I Clinical Global Impression of Improvement

CGI-S Clinical Global Impression of Severity
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Abbreviation Meaning
CHIP-CE:P Child Health and Illness Profile, Child Edition: Parent Report Form
CI Confidence Interval
CL Clearance
CL/F Apparent clearance
Cmax Maximum plasma concentration
CPRS-R Conners’ Parent Rating Scale - Revised
CRC Clinical Research Center
CRF Case Report Form
C-SSRS Columbia-Suicide Severity Rating Scale
DAE Discontinuation due to adverse event
d-amphet Dextroamphetamine
DBP Diastolic blood pressure
DRQO Drug Rating Questionnaire — Observer
DRQS Drug Rating Questionnaire - Subjects
DSM-IV-T Diagnostic and Statistical Manual of Mental Disorders Fourth
Edition - Text Revision
ECG Electrocardiogram
EESC Expression and Emotion Scale for Children
FAS Full analysis set
FOCP Females of Child-bearing Potential
GCP Good Clinical Practice
HCG Human Chorionic Gonadotropin
HUI-2 Health Utilities Index - Mark 2
ICC InteliSite Companion Capsule
ICH International Conference on Harmonisation
[EC Independent Ethics Committee
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Abbreviation Meaning
1Q intelligence quotient
IRB Institutional Review Board
IUD Intrauterine Device
ITT Intention to treat
KBIT Kaufman Brief Intelligence Test
LDX Lisdexamfetamine dimesilate (VYVANSE)
LS Least Squares
PERMP Permanent Product Measure of Performance (math test)
MADRS Montgomery-f&sberg Depression Rating Scale
MAS-IR Mixed Amphetamine Salts - Immediate Release
MedDRA Medical Dictionary for Regulatory Activities
MIC Marital Impact Checklist
ms millisecond
msec millisecond
MSI-R Marital Satisfaction Inventory - Revised
MSQ Medication Satisfaction Questionnaire
NRP104 lisdexamfetamine
OTC Over-the-Counter
PCI Potentially clinically important
PGA Parent Global Assessment
PSQI Pittsburgh Sleep Quality Index
SAE Serious Adverse Event
SANS Scale for the Assessment of Negative Symptoms
SBP Systolic blood pressure
SD Standard Deviation
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Abbreviation Meaning
SE Standard Error
SKAMP Swanson, Kotkin, Agler, M.Flynn and Pelham rating scale
SPD489 lisdexamfetamine
TEAE Treatment-emergent Adverse Event
Tmax Time to maximum plasma concentration
ULN Upper limit of normal
\% Volume of distribution
V/F Apparent volume of distribution
WFIRS-P Weiss Functional Impairment Rating Scale - Parent
YQOL-R Youth Quality of Life Instrument - Research Version
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1. Introduction

Lisdexamfetamine is a centrally acting sympathomimetic. It is a prodrug of dexamphetamine,
which is a central nervous system stimulant. The lisdexamfetamine parent compound does not
bind to the sites responsible for the reuptake of noradrenaline and dopamine in vitro and is not
thought to contribute to the pharmacological effects. After oral administration,
lisdexamfetamine is rapidly absorbed from the gastrointestinal tract and hydrolysed primarily
in whole blood to d-amphetamine, which is thought to be responsible for all of 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.

The proposed indication is:

Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in:
Children
Adolescents
Adults

2. Clinical rationale

ADHD is a common condition in childhood and has a significant burden through interference
with regular daily activities and with socialisation. Lisdexamfetamine is proposed to have PK
properties similar to a controlled release formulation. The advantage of such properties is that
of once daily dosing with improved compliance and decreased stigmatisation.

2.1. Formulation

The formulation proposed for marketing is that used in the Pivotal studies.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
The submission contained the following clinical information:
Module 5

— 15 clinical pharmacology studies, including 13 that provided pharmacokinetic data and
a further two that provided pharmacodynamic data.

— No population pharmacokinetic analyses.
— Nine pivotal efficacy/safety studies.

— Four other efficacy/safety studies.

— Three integrated summaries

Module 1
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— Application letter, application form, draft Australian PI and CMI, FDA-approved product
label, and Canadian Product Information

Module 2

— Clinical Overview, Summary of Clinical Efficacy, Summary of Clinical Safety and
literature references.

3.2 Paediatric data

The submission included paediatric pharmacokinetic, efficacy and safety data for children aged
26 years.
3.3. Good clinical practice

All the Clinical Studies were stated to have conformed to Good Clinical Practice. The study
reports were consistent with the studies conforming to Good Clinical Practice.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

Table 1. Submitted pharmacokinetic studies.

PK topic Subtopic Study ID Primary aim of the
study.
PK in healthy General PK Single Study SPD489-111 Sites of absorption
adults dose
Multi-dose Study NRP104-106 Mass balance
Study SPD489-109 Dose proportionality
Study NRP104-104 Steady state PK
Bioequivalencet - Study NRP104-101 Bioequivalence
Single dose
Food effect Study NRP104.102 Bioavailability
Children Study NRP104-103 PK in children
Elderly Study SPD489-116 PKin elderly
PK PRILOSEC Study SPD489-113 Drug interaction
interactions (omeprazole)
Venlafaxine Study SPD489-117 Drug interaction
Guanfacine Study SPD503-115 Drug interaction

Table 2 lists pharmacokinetic results that were excluded from consideration due to study

deficiencies.
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Table 2. Pharmacokinetic results excluded from consideration.

Study ID Subtopic(s) PK results excluded
Study SPD489-118 PK in obese subjects Incomplete data
Study SPD489-112 Receptor occupancy study Incomplete data

4.2, Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies unless otherwise stated.

4.2.1. Pharmacokinetics in healthy subjects
4.2.1.1. Absorption
4.2.1.1.1. Sites and mechanisms of absorption

Study NRP104.102: mean Tmax for d-amphetamine was slightly earlier with solution (3.33
hours) compared with fasted (3.78 hours) and fed (4.72 hours). In Study SPD489-111 intranasal
absorption was rapid and had the highest bioavailability (AUC). With intestinal delivery, the
greatest absorption was at the distal small bowel. However, conversion to d-amphetamine was
greater with oral delivery than with intra-nasal. Exposure to d-amphetamine was greatest with
distal small bowel delivery. There was little LDX absorbed from the ascending colon.

4.2.1.2. Bioavailability
4.2.1.2.1. Absolute bioavailability

Absolute bioavailability data were not provided in the submission.
4.2.1.2.2. Bioavailability relative to an oral solution

For d-amphetamine the ratio of AUCo.¢ solution to capsule (fasted) was 101.27% (94.14% to
108.94%). For parent compound (lisdexamfetamine) the ratio of AUCy.; for solution to capsule
(fasted) was 93.87% (81.96% to 107.52%) (Study NRP104.102).

4.2.1.2.3. Bioequivalence of clinical trial and market formulations

The clinical trial and marketed formulations were identical.
4.2.1.2.4. Bioequivalence of different dosage forms and strengths

The 30 mg, 50 mg and 70 mg formulations were bioequivalent when dose normalised.
4.2.1.2.5. Bioequivalence to relevant registered products

In Study NRP104-101, Trmax for d-amphetamine was shorter for LDX 25 mg and 75 mg than for
either Dexedrine or Adderall! (mean (SD) 3.10 (0.88) hours, 3.90 (0.99) hours, 5.80 (1.40)
hours, and 5.71 (2.41) hours respectively).

In Study NRP104-101, the Cnax for d-amphetamine was higher for lisdexamfetamine 75 mg and
25 mg than for Dexedrine (log transformed, dose-normalised ratio [90% CI] LDX/Dexedrine
147.95[128.49 to 170.36] % for 75 mg and 148.56 [135.72 to 162.61] % for 25 mg). The
AUCo.1ast for d-amphetamine was bioequivalent for lisdexamfetamine 75 mg and 25 mg and for
Dexedrine (log transformed, dose-normalised ratio [90% CI] LDX/Dexedrine 104.20 [91.06 to
119.23] % for 75 mg and 98.74 [88.64 to 109.98] % for 25 mg). The Cmax and AUCo.1as: for d-

1 Sponsor clarification: The comparator products investigated in Study NRP104-101 were Dexedrine Spansules and
Adderall XR, which are extended release forms of Dexedrine and Adderall (dexamphetamine and mixed amphetamine
salts), respectively.
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amphetamine were bioequivalent for lisdexamfetamine 75 mg compared with Adderall XR (log
transformed, dose-normalised ratio [90% CI] LDX/Dexedrine 100.87 [94.19 to 108.03] % and
88.18 [82.98 to 93.71] % respectively).

4.2.1.2.6. Influence of food

Study NRP104.102: for d-amphetamine the ratio of AUCo. for fasted /fed was 97.51% (90.65%
to 104.90%) and for solution to fasted was 101.27% (94.14% to 108.94%). For parent
compound (lisdexamfetamine) the ratio of AUCy. for fasted/fed was 93.60% (81.73% to
107.21%) and for solution to fasted was 93.87% (81.96% to 107.52%).

4.2.1.2.7. Dose proportionality

Study SPD489-109: the PK of d-amphetamine following dosing with LDX was dose proportional
up to the LDX 200 mg dose. The PK of LDX was not dose proportional because there was
increasing dose-normalised Cmax With increasing dose, but there appeared to be dose-
proportionality for AUCo.. (Table 3).

Table 3. Study SPD489-109. PK parameters for d-amphetamine.

In Study NRP104-103 in a population of children aged 6 to 12 years, for AUCo... bioequivalence
was demonstrated for d-amphetamine exposure using the 50 mg dose as the reference: dose-
normalised mean (90% CI) ratio 93.28 (87.36 to 99.60) for the 30 mg dose and 101.62 (95.34 to
108.31) for the 70 mg dose. For Cnax bioequivalence was demonstrated for d-amphetamine
exposure using the 50 mg dose as the reference: dose normalised mean (90% CI) ratio 95.25
(90.56 to 100.17) for the 30 mg dose and 102.36 (97.46 to 107.51) for the 70 mg dose.
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4.2.1.2.8. Bioavailability during multiple-dosing

Data for bioavailability for multiple dosing were not provided in the submission.2
4.2.1.3. Distribution
4.2.1.3.1. Volume of distribution

Mean (SD) V/F for lisdexamfetamine was around 1200 L. (Study NRP104-101). Mean (SD) V/F
for d-amphetamine following LDX was 15.58 (2.52) L/kg (Study SPD503-115).

4.2.1.3.2. Plasma protein binding

Plasma protein binding data were not provided in the submission.
4.2.1.4. Metabolism
4.2.1.4.1. Interconversion between enantiomers

There did not appear to be conversion of d-amphetamine to I-amphetamine. This would not be
expected to be any different to that for currently marketed d-amphetamine containing drugs.

4.2.1.4.2. Sites of metabolism and mechanisms / enzyme systems involved

LDX appears to be hydrolysed primarily by peptidase(s) associated with red blood cells to the
amino acid l-lysine and pharmacologically active d-amphetamine. The proposed metabolic
pathways are summarized in the submission.

4.2.1.4.3. Clearance

Overall, 96.4% of an orally administered dose was recovered in urine and <0.30% in faeces
(Study NRP104-106). Over 48 hours, 79.4% of the orally administered dose was recovered in
urine: 2.2% as LDX, 41.5% as amphetamine, 24.8% as hippuric acid, 2.2% as benzoic acid and
8.9% as other metabolites.

4.2.1.4.4. Metabolites identified in humans
Active metabolites

LDX is inactive, and is metabolised to the active metabolite d-amphetamine. LDX itself is
inactive.

Other metabolites

In Study NRP104-106, 96.4% of an orally administered dose was recovered in urine and <0.30%
in faeces. Over 48 hours, 79.4% of the orally administered dose was recovered in urine: 2.2% as
LDX, 41.5% as amphetamine, 24.8% as hippuric acid, 2.2% as benzoic acid and 8.9% as other
metabolites.

4.2.1.4.5. Pharmacokinetics of metabolites

For the 70 mg once daily dose there was no evidence of accumulation: mean (SD) d-
amphetamine Cirough Was 20.6 (11.8) ng/mL on Day 5 and 18.2 (10.7) ng/mL on Day 8 (Study
NRP104-104). The mean (SD) steady state value for Tmax was 3.68 (1.42) hours, for Cnax was
90.1 (29.6) ng/mL, t%2 was 10.08 (2.76) hours and AUCy.24 was 1113 (396.8) ng.hour/mL.

4.2.1.4.6. Consequences of genetic polymorphism
CYP2D6 phenotype did not appear to influence the PK of LDX.

2 Sponsor clarification: The dossier included two multiple dose studies: Study NRP104-104: a 7-day pharmacokinetic
study and Study SPD489-117: an interaction study with Effexor XR whereby Vyvanse was given for 15 days prior to
the introduction of Effexor XR.
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4.2.1.5. Excretion

4.2.1.5.1. Routes and mechanisms of excretion
Excretion was primarily as urinary metabolites.

4.2.1.5.2. Mass balance studies

In Study NRP104-106, 96.4% of an orally administered dose was recovered in urine and <0.30%
in faeces. Over 48 hours, 79.4% of the orally administered dose was recovered in urine: 2.2% as
LDX, 41.5% as amphetamine, 24.8% as hippuric acid, 2.2% as benzoic acid and 8.9% as other
metabolites.

4.2.1.5.3. Renal clearance
As above, 2.2% of an orally administered dose of LDX was recovered unchanged in the urine.
4.2.1.6. Intra- and inter-individual variability of pharmacokinetics
There is little inter-individual variability in PK.
4.2.2. Pharmacokinetics in the target population

The PK in the target population would be similar to that in healthy individuals. The clinical trials
included healthy individuals that would be similar to those in the PK studies.

4.2.3. Pharmacokinetics in other special populations
4.2.3.1. Pharmacokinetics in subjects with impaired hepatic function

There were no data regarding PK in subjects with impaired hepatic function in the submission.
4.2.3.2. Pharmacokinetics in subjects with impaired renal function

There were no data regarding PK in subjects with impaired renal function in the submission.
4.2.3.3. Pharmacokinetics according to age

In Study SPD489-116, there was a reduction in d-amphetamine clearance in elderly subjects
with increasing age, but this would not be sufficient to require dose modification on the basis of
PK alone. In females, mean (SD) d-amphetamine CL/F was 0.71 (0.12) L /hr/kg in the =55 to 64
years group, 0.74 (0.13) L/hr/kg in the 265 to 74 years group and 0.57 (0.09) L/hr/kg in the
=75 years group. In males, mean (SD) d-amphetamine CL/F was 0.75 (0.15) L/hr/kg in the =55
to 64 years group, 0.64 (0.12) L/hr/kg in the 265 to 74 years group and 0.56 (0.14) L/hr/kg in
the =75 years group.

4.2.3.4. Pharmacokinetics related to genetic factors
CYP2D6 polymorphisms did not appear to influence PK.
4.2.4. Pharmacokinetic interactions
4.2.4.1. Pharmacokinetic interactions demonstrated in human studies

There was no effect on the PK of either LDX or d-amphetamine with co-administration of the PPI
PRILOSEC (omperazole) (Study SPD489-113).

The PK of LDX and d-amphetamine were not altered by co-administration of venlafaxine, but the
AUC of venlafaxine was increased by 10% and that of its major metabolite O-
desmethylvenlafaxine was decreased by 17% by co-administration with LDX. In Study SPD489-
117, for d-amphetamine the ratio (90% CI) LDX/LDX+venlafaxine was 0.95 (0.806 to 1.121) for
AUCo.1ast and 0.967 (0.621 to 1.139) for Cmax. For venlafaxine the ratio (90% CI)
venlafaxine/LDX+venlafaxine was 1.129 (0.88 to 1.45) for AUCo.last and 1.103 (0.881 to 1.38) for
Cmax. For O-desmethylvenlafaxine the ratio (90% CI) venlafaxine/LDX+venlafaxine was 0.826
(0.713 to 0.956) for AUCo.1ast and 0.907 (0.777 to 1.058) for Cmax. This was taken to indicate that
LDX is a weak inhibitor of CYP2D6.
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Guanfacine had no significant effect upon the PK of d-amphetamine (from LDX). In Study
SPD503-115 for d-amphetamine the ratio (90% CI) LDX/LDX+guanfacine was 1.02 (0.983 to
1.06) for AUCo.-1ast and 0.993 (0.967 to 1.019) for Cmax. LDX did not increase overall exposure
(AUC) to guanfacine but did increase Cmax by around 20%. In Study SPD503-115 for guanfacine
the ratio (90% CI) guanfacine /LDX+ guanfacine was 1.068 (0.981 to 1.162) for AUCo.last and
1.187 (1.066 to 1.321) for Cpax.

4.3. Evaluator’s overall conclusions on pharmacokinetics

The PK of LDX in healthy volunteers has been well characterised. LDX is well absorbed orally

and the bioavailability is not affected by food. The bioavailability of the solubilised capsules is
similar to that of intact capsules. There do not appear to be any significant interactions. There
appears to be little intra-individual or inter-individual variability in LDX disposition.

However, in subjects with hepatic or renal impairment, the PK of LDX have not been fully
investigated.

5. Pharmacodynamics

5.1. Studies providing pharmacodynamic data

There were three studies that provided PD data. Study SPD-113 was discussed in Section 4.
Study SPD489-115 was reported as a PD study. Study NRP104-201 was presented by the
Sponsor as a Pivotal study, but the data appeared to be PD rather than efficacy data.

5.2 Summary of pharmacodynamics
5.2.1. Mechanism of action

LDX itself is pharmacologically inactive. The pharmacological actions of LDX are mediated by d-
amphetamine which acts by blocking reuptake of noradrenaline and dopamine.

5.2.2. Pharmacodynamic effects
5.2.2.1. Primary pharmacodynamic effects

In Study SPD489-113, an exploratory PD analysis was performed using Question 2 from the
Drug Rating Questionnaire — Subject (DRQ-S): “How much do you like the effects you are feeling
now?” [Study SPD-113 was discussed in Section 4.]

Study SPD489-115 was a single centre, three period crossover study enrolling adult male and
female subjects between the ages of 18-55 years who had been diagnosed with ADHD to
evaluate the sensitivity and responsiveness of a standardised, validated, computer-based,
battery of neuropsychometric tests in adults with ADHD using the Power of Attention score. The
study was conducted at a single centre in the US from January to March 2010. The subjects were
administered the CDR battery (Appendix 1), CAARS-S:S, the Trail making test, The Stroop task,
the modified AMSES. The individual CDR test results (Appendix 1) can be combined into
composite scores to reflect five domains identified previously by factor analysis:

Power of Attention (the summation of the speed scores from three individual tests of
attention: Simple Reaction Time, Choice Reaction Time, and Digit Vigilance Speed)

Continuity of Attention (Accuracy on the Choice Reaction Time, as well as the percentage of
correct targets detected and the number of false positive responses on the Digit Vigilance
Task reflect the ability to sustain attention without distraction)

Quality of Working Memory
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Quality of Episodic Secondary Memory
Speed of Memory
The study treatments were:
LDX (VYVANSE) 50 mg capsule
Mixed amphetamine salts, immediate release, 20 mg tablet
Placebo (for both active treatments)

Each treatment was administered daily for 7 days with no washout period. The study included
adult male and female subjects between the ages of 18-55 years who had been diagnosed with
ADHD. There were 18 subjects: eleven (61.1%) male, seven (38.9%) female, with an age range
of 18 to 53 years. There was an improvement in Power of Attention score, maximal at 5 hours,
with no associated deterioration in the Continuity of Attention score. There was no significant
difference between groups in CAARS-S:S. There was no significant difference between LDX and
placebo for the Trail making test. For the Congruent Completion Time component of the Stroop
test there was a small but statistically significant improvement in the LDX group compared with
placebo at Hour 4 (least square mean [95% CI] 4.66 [0.80 to 8.51]); but there was no difference
at Hour 14, or in the Incongruent Completion Time. There was no significant difference between
the groups in the modified AMSES.

Study NRP104-201 was a multicentre, Phase 2, randomised, double blind, three treatment
(comparator and placebo controlled) and three-period crossover study conducted in a school
laboratory environment to evaluate efficacy and safety of LDX in the treatment of children with
ADHD. The study was conducted at four sites in the US from September to December 2004. The
study included children aged 6 to 12 years with ADHD as defined by the DSM-IV-TR; combined
or hyperactive impulsive subtypes, and who were on stable regimen of stimulants for at least
one month in the last six months and showed adequate response to stimulants without
unacceptable side effects. The study treatments were:

LDX 30 mg, 50 mg, or 70 mg
Adderall XR (1x10 mg, 2x10 mg, or 3x10 mg)
Placebo

Total treatment duration was for 3 weeks (one week with each of the three treatments)
following a 3-week open label dose titration with Adderall XR in the range 10 mg to 30 mg. The
equivalent dose of LDX was 30 mg to 10 mg Adderall XR, 50 mg to 20 mg and 70 mg to 30 mg.
The efficacy outcome measures were: SKAMP and PERMP measured throughout a treatment
assessment day. Hypothesis testing was conducted using a mixed effects model of ANOVA. A
total of 52 subjects were included in the study, 50 completed and two withdrew, one due to AE:
viral gastroenteritis. There were 31 (62%) males, 19 (38%) females, and the age range was 6 to
12 years. Ten (19%) subjects were titrated to Adderall XR 10 mg, 17 (33%) to 20 mg and 25
(50%) to 30 mg. For the primary efficacy endpoint, SKAMP deportment, the LS mean (SE) was
0.8 (0.1) for LDX, 0.8 (0.1) for Adderall XR, and 1.7 (0.1) for placebo. The LS mean (95% CI)
difference to placebo was -0.9 (-1.1 to -0.7) for LDX, and -0.9 (-1.1 to -0.7) for Adderall XR. The
primary efficacy outcome was supported by the secondary efficacy outcome measures:

SKAMP inattention: The LS mean (95% CI) difference to placebo was -0.6 (-0.7 to -0.5) for
LDX, and -0.5 (-0.7 to -0.4) for Adderall XR

PERMP Attempted: The LS mean (95% CI) difference to placebo was 45.1 (34.8 to 55.5) for
LDX, and 45.5 (35.2 to 55.8) for Adderall XR

PERMP Correct: The LS mean (95% CI) difference to placebo was 45.5 (35.3 to 55.3) for
LDX, and 45.3 (35.3 to 55.3) for Adderall XR
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CGI improvement: The LS mean (95% CI) difference to placebo was -2.0 (-2.4 to -1.5) for
LDX, and -1.8 (-2.3 to -1.3) for Adderall XR

For SKAMP deportment there was a significant difference between LDX and placebo from 2
hours post-dose through to 13 hours post-dose, with peak effect at 6 hours post-dose. Adderall-
XR resulted in a similar effect profile, with more smoothing of effect over time.

5.2.2.2. Secondary pharmacodynamic effects

Study SPD489-115 there was an increase in mean SDP of 5 mmHg at 3 hours post dose, a mean
increase in pulse of 7 bpm at 5 hours post-dose, and an increase in DBP of 2.5 mmHg at 3 hours
post-dose.

PK/PD modelling studies were not presented in the submission. This would appear to be a lost
opportunity to explore the time course of action of LDX.

5.3. Evaluator’s overall conclusions on pharmacodynamics

The PD data indicate similar time course of action for LDX and controlled release d-
amphetamine. These effects were on improvement of symptoms of ADHD. There were also
effects on the cardiovascular system with an increase in pulse rate, SBP and DBP.

6. Dosage selection for the pivotal studies

The dose selection for the pivotal studies was supported by the PK and PD studies discussed in
Section 4 and Section 5.

7. Clinical efficacy

71. Efficacy in subjects with ADHD
7.1.1. Pivotal efficacy studies in comparison with placebo

Summaries of the pivotal efficacy studies in comparison with placebo are shown in the following
Tables:

Table 4 (Study NRP104-301)
Table 5 (Study NRP104-303)
Table 6 (Study SPD489-305)
Table 7 (Study SPD489-311)
Table 8 (Study SPD489-316)
Table 9 (Study SPD489-325)
Table 10 (Study SPD489-326)
Table 11 (Study SPD489-401)
Table 12 (Study SPD489-403)
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Table 4. Summary of Study NRP104-301.

aftermoon and evening;
with peak efficacvin
the aftermoon. Clinical
Global Impression
improved to a greater
extent in the LDX
groups. Efficacy
increased with dose
level.

Study Design Nr. Of Diagnosis + Duration of | Test Product Reference Criteria for Results Adverse
-investigator subjects with criteria for Treatment Dosage therapy Dose evaluation (efficacy) Reactions
-coordinating age and sex inclusion/ Regimen regimen
centre exclusion Route of Route of
centre(s) administration, administration
-report n® Formulation
Studvy Multicentre | 297 subjects Children 6 to | 4 weeks LDX 30 mg daily Placebo ADHD-RS All three treatment There were 151 TEAEsin 51
NRP104-301 randomised | were enrolled 12 years age. | (preceded for 4 weeks Conner’s doses were superior to | (72%) subjects in the 30 mg
Module 3, double 290 were had satisfied by 1 week Fandomised ADHD Rating placebo. The LS mean | group. 133 in 30 (68%) in the 30
Section blind, randomised: DSM-IV-TR | screening LDX 30 mg daily 1:1:1:1 Scale — Parent (SE) change from mg, 202 in 61 (84%) in the 70
5351 placebo 71to 30 mg, criteria and 1 week | forl weekthen 50 | Block (CPRS) baseline for ADHD- mg and 66 in 34 (47%) in the
controlled, 74to 50 mg, diagnosis of washout mg dailv for 3 Randomisation Clinical Global RS total score was -6.2 | placebo group. Decreased
40 centres in parallel 73to 70 mg ADHD, weeks Impression (1.56) for placebo, appetite and insomnia were
the US group study | and 72to combined or Clinical Global -21.8(1.60) for 30 mg, | more common in the LDX
of 4 weeks placebo hyperactive LDX 30 mg daily Impression of -23.4(1.56) for 30 mg groups. There were no deaths or
October 2004 | duration of 15in the 30 impulsive for 1 week then 50 Severity CGI-8) | and-26.7(1.54) for 70 | SAEs. DAEs occurred for six
to March the efficacy | mg group, 14 subtvpes, mg daily for 1 Clinical Global mg. The LS mean (9%) subjects in the 30 mg
2005 and safetv inthe 50 mg, ADHD-RS week, the 70 mg Impression of (95% CI) difference group, four (5%) in the 50 mg,
of three 13in the 70 =28 at daily for 2 weeks Improvement compared to placebo ten (14%) in the 70 mg and one
doselevels mgand 18 in baseline (CGI-I) was-13.58 -20.78 to (1%) in the placebo. Ventricular
of LDX the placebo blood -10.38) for 30 mg, hvpertrophv in 2 subjects in the
compared discontinued pressure Safetv: TEAEs, | -17.21(-22.33 to LDX groups. There were
to placebo 285 subjects measurement vital signs, -12.08) for 530 mg and increases in pulse, SBP and DBP
in children wereincluded | within the ECG, phvsical -20.49(-25.63 to that increased with increasing
aged 6to inthe ITT 95th examination, -15.36) for 70 mg. dose. Weight decreased by a
12 vears population: percentile for weight, height Efficacy was mean (SE) 0of 0.9 (0.38) b in the
with 197 (69.1%) their gender, maintained throughout | 30mg group, 1.9 (0.37) Ib in the
ADHD. males, 88 height and ANCOVA the 4 week treatment 50mg and 2.5 {(0.37) Ib in the 70
(30.9%) age model in the phase. CPRS mg.
female normmal ECG ITT population demonstrated efficacy
inthe moming,
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Table 5. Summary of Study NRP104-303.

Females of
childbearing
potential had to
comply with
contraceptive
restrictions

Study Design Nr. Of Diagnosis + criteria Duration of | Test Product Reference Criteria for Results Adverse

-investigator subjects with forinclusion/ Treatment Dosage therapy Dose evaluation (efficacy) Reactions

-coordinating age and sex exclusion Regimen regimen

centre Route of Route of

centre(s) administration, administration

-report n°® Formulation

Studw Multicentre | 420 subjects Subjects were 4 weeks LDX 30mg Placebo ADHD-RS with All three treatment There were 299 TEAEs

NRP104-303 randomised | were enrolled, | healthv adults, 18- (preceded daily for 4 adult DSM-IV-TR. | doses were superior to | reportedin 90 (76%) subjects

Module 3, Phase 3, 420 were 35 vears of age by 1lto4 weeks Randomised prompts placebo. The LS mean | inthe 30 mg group, 336 in 90

Section placebo randomised: inclusive, had weeks 2:2:2:1 Clinical Global (SE) change from (77%) in the 50 mg,. 329in

5351 controlled, 119t0 30 mg, | satisfied DSM-IV- screening LDX 30mg Block Impression baseline for ADHD- 103 (84%) in the 70 mg, and
parallel 117to 50mg, | TR criteria and daily for 1 week | Randomisation Clinical Global RS total score was -8.2 | 69in 36 (58%) in the

48 sites in the | group, 122t0 70 mg diagnosis of washout) then 50 mg Impression of (1.43) for placebo, - placebo. The commonest

us forced dose | and 62 to ADHD, combined daily for 3 Blinding Severity CGI-S) 16.2 (1.06) for 30 mg, TEAEsin the LDX groups
titration in placebo or hyperactive- weeks maintained by Clinical Global -17.4(1.05) for 30 mg were decreased appetite

May 2006 to which adult | 103 (86.6%) impulsive subtypes, over- Impression of and -18.6 (1.03) for 70 | (27% of LDX exposed

November subjects inthe 30 mg and had an ADHD- LDX 30mg encapsulation Improvement mg. The LS mean subjects), drv mouth (26%¢),

2006 (18-55 group, 96 RS score of at least daily for 1 week (CGID) (95% CI) difference headache (21%) and
vears of age | (82.1%)in 28 at the baseline then 50 mg compared to placebo insomnia (19%). There were
inclusive) the 530 mg, 98 | wvisit. daily for 1 Safety: TEAEs, was-8.04 (-12.14 to - no deaths reported. SAEs
with (80.3%) in 12-1ead ECG week, the 70 mg vital signs, 3.95)for 30 mg, -9.16 werereported in two subjects
ADHD the 70 mg and | defined by the daily for 2 laboratory (-13.25t0-5.08) for 50 | inthe LDX mg groups. DAE
were 32(83.9%)in | following weeks parameters, ECG, mg and -10.41 (-14.49 occurred for four (3%0)
randomised | theplacebo parameters: a) physical to-6.33) for 70 mg. subjects in the 30 mg group,
to LDX completed QT/QTc-F interval examination, Efficacy was eight (7%) in the 50 mg, nine
(30,30, or 414 were less than 450msec weight, height, maintained throughout | (73)in the 70 mg and one
70mg) included in formales and less PSQI the 4 week treatment {2%4) in the placebo.
or placebo the ITT than 470msec for phase. Clinical Global | Insomnia and cardiovascular
for four population females; b) Resting ANCOVAmodel Impression improved AFEs were common reasons
weeks of 228 (54.3%) heart rate between inthe ITT to a greater extent in for discontinuation in the
double- males, 192 40 and 100 beats population the LDX groups: LS LDX groups. There was a
blind (45.7%) perminute; c) PR mean (5% CI) dose dependent, significant
evaluation females, age interval less than differencein change increase in mean pulse rate of
of safety range 18 to 200msec; d) QRS from baseline up to 5.2 bpm with the 70 mg
and 55 years interval less than compared with dose. There was an increase
efficacy 110msec placebo -0.70 (-1.09 to | inblood pressure with

-0.31) for 30 mg, -0.84
(-1.23 to -0.46) for 30
mg and -0.0 (-1.28 to -
0.531) for 70 mg.

increasing dose that was not
statistically significant.
There was a significant
decreasein weight. There
was an increase in mean
QTcB ofup to 8.6 mseclwith
LDX.
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Table 6. Summary of Study SPD489-305.

Study Design Nr. Of Diagnosis + Durationof | Test Product Reference Criteria for Fesults Adverse
-investigator subjects criteria for Treatment Dosage therapy Dose evaluation (efficacy) Feactions
-coordinating with age incl'exclusion Begimen regimen
centre and sex Fouteof Route of
centre(s) adiministration, administration
-report n° Formulation
Study Multicentre | 314 Healthy 4 weeks LDX 30 mg daily Placebo ADHD-ES All three treatment doses TEAEs were reportedin 31
SPD489-303 . Phase 3, subjects adolescents 13 (preceded ford weeks Clinical Global were supenor to placebo. (63 .4%) subjectsin the 30 mg
Module 3, randomised | enrolled, to 17 years age by 2 weeks Randormised Impression of The LS mean (SE) change group, 33 (68 .8%) in the 50
Section , double all were inclusive, had sCresmning LDX 30 mg daily 1:1:1:1 Seventy CGI-S) | frombasehne for ADHD-RS mg, 36 (71.8%) in the 70 mg
5352 blind, randomise satisfied DSM- and forl week then 50 | Block Clinical Global total scorewas -13.14 and45(38.4%)1in the placebo.
parallel d:73to 30 IV-TE. critenia washout) mg daily for 3 Randormisation Impression of (1.273)for placebo,-19.20 The commonest TEAEz in the
45 centres n group., mg, 79to diagnosis of weeks Improvement (1304)for 30 mg, -21.19 LDX group were decreased
the US placebo 50mg, 78 | ADHD, Blinding (CGI-I) (1.303)for 30 mg and-21.00 | appetite(33.9% subjects),
controlled, to T0mg combined or LDX 30 mg daily maintained by YQOL-E (1299)for 70 mg. The LS headache (14.6%), msommia
October 2008 forced and 79 to hyperactive for 1 week then 50 | over- mean (93% CI) difference (11.2%) and weight decreased
to Apnl 2009 dose- placebo impulsive mgdaily for 1 encapsulation Safety: TEAEs, comparedto placebowas- (9.4%). There were no deaths
titration 63 (20.8%) | subtypes, week, the 70 mg vital signs, 6.06 (-9.64 to -2.47) for 30 orSAEs. DAE occured for
efficacy in the 30 ADHD-ES =28 daily for 2 weeks laboratory mg, -2.04 (-11.63 to 4.43) three (3.8%4) subjectsin the 30
and safety mg, 66 atbaseline parameters, for50 mg and-7.86 (-11.44 mggroup. one (1.3%) in the 30
study of (83.3%)mm bloodpressure ECG, physzical to-4.28) for 70 mg. Efficacy | mg, five (6.4%) in the 70 mg
LDX in the 30, 67 measurements examination, wasmaintamed throughout andone (1.3%)n the placebo.
adolescents | (E3.9%)in | withinthe 93th weight, height the 4 week treatment phase. Two subjectsin the LDX
aged13to the T0mg percentile for Efficacy wasnotmfluenced groups discontimued because of
17 years and 69 their gender, ANCOVA by age group, gender orrace. | ECG abnommalities, in one an
with (873%)m | height andage modelin the There was significant change | mcreasein QTcB 260 msec.
ADHD theplacebo | nomal ECG ITTpopulation | in CGI-Im all the treatment There were no clinically
completed Females of groups compared with significant laboratory test
309 childbearing placebo. The number abnommalities. Three subjects
(98.4%) potentialhadto (proportion) of subjects with in the LDX groups hadan
subjects comply with improvement was 30 (39.3%) | increasein QTcB 260 msec.
were contraceptive in the placebo group, 44 Three subjects in the LDX
includedin | requirements (37.9%)m the 30 mg, 33 groups hada QTcB =450 msec.
the FAS (73.6%)mthe 30 mg and 37 There was anincrease in mean
218 (76.0%)in the 70 mg pulserate ofup to 6 bpm from
(T0.3%) (p=0.0001 forthe LDX basehne to endpomt with LDX
males. 92 groups in change from treatment, but no clear effect on
(29.7%) baseline). For YQOL-E. mean SBPor DBP. There was
fermales there was no significant a decreasein mean weight in
Age range change from baseline or the LDX groups.
13tol7 difference betweenthe
years treatment groups.
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Table 7. Summary of Study SPD489-311.

Study Design Nr Of Diagnosis + Durationof | Test Product Beference Cnteria for Fesults Adverse
-investigator subjects crtena for Treatment Dosage therapy Dose evaluation (efficacy) Beactions
-coordinating with age incl'exclusion Remimen regimen
centre and sex Foute of Route of
centre(s) administratio administration
report n® n,
Formulation
Study Multicentre | 129 Males or fermnales Openlabel LDX 30mg, Placebo SKAMP total Therewas a significant TEAEs were reportedin 110
SPD489-311 . subjects aged6to 12 years | dose 30mgor 70 score and decreasein SKAMP (83.3%) subjects dunng the dose-
Module 3, randomised | were inclusive optimisatio | mg attention, deportment subscale at all optimisation phase and 38
Section . double enrolledin | Who met DSM- nphase of Allocatedto deportment and | time points from 1.5 hours (33.0%) subjects during the
3351 blind, the study IV-TE. criteria for | 4 weeks, Administered | treatment quality of work postdoseto 13 hours post crossoverphase. During the dose
placebo (andall a primary CIOSSOVer once daily in sequence using subscale scores dose. The maximum effect optimization phase decreased
T centres in controlled, were diagnosis of phase of2 the moming, IVES PERMP score size was at 5 hours post dose: | appetite/anorexia wasreportedin
the US two-way includedin | ADHD: combined | weeks dose Active (number of LS mean difference (93% CI) | n68(32.7%) subjects, insomnia in
CIOSSOVEL, the safety sub-type or Preceded determined treatments math problems -116(-137 to095), p 35(27.1%), andheadachein 22
June 2007 to analog population) | predominantly byalweek | basedupon indistinguishabl | attempted)and | <0.0001. The LS mean (17.1%). During the crossover
December classroom . 117 were hyperactive- washout investigator e fromplacebo PERMEP score difference (93% CI) for the phase decreased appetite was
2007 study with randomise impulsive sub- phase review of [number of mean for all time points was - | reportedin seven (6.1%) subjects
anopen dofwhom | type AEs, ADHD- math problems 0.74(0.85t0-063),p andheadachein six (3.2%).
label Dose- 113hadat | Baseline ADHD- RS-IV and answered <0.0001. There wasa Treatmentrelated TEAEs were
Optirmisatio | leastone BS-IV score =28 CGI-Iscores, comrectly) significant decreasein reportedin 100 (77.5%) subjects
nphase, SCAMP Blood pressure and chinical ADHD-ES-IV SEAMP attention subscale, during the dose-optimisation
designedto | deportment | measurements judgment total score, SEAMP quality of work phase, and 20 (17.4%) subjects
assessthe score and within the 93% nattention subscale, and SEAMP total during the crossover phase.
time of wWere percentile for age, subscale score score. There was an There were no deaths or SAEs.
onset, includedin | gender, and height and improvement in PFERMP Eight (6.2%) subjects
durationof | theITT at Screening hyperactivity/im | score (number ofmath discontinued due to AEs.
efficacy, population | and/or Baseline pulsivity problems attempted) and Insommnia andloss of appetite
tolerability 111 subscale score PEFMP score (number of were prominent reasons for
and safety subjects The exclusion MBQ math problems answered discontinuation. Mean QTcB
of completed crtena included: comrectly) at all time points increased by 6 msee by end of
Vyvanse™ | thestudy. Subjecthada Safety: AEs, from 1.3 hours post doseto treatment. There were small
(30,30,and | 98(76.0%) | cument, controlled vital signs, 13 hours post dose. ADHD- increasesin SBEP, DEP and pulse
T0mg)in male, 31 (requinng a ECG, weight, ES scores improved with LDX treatment that persisted
children (24.0%) restricted physical comparedto placebo. Forthe | throughthestudy. 20 (13.3%)
agesf-12 female. age | medication)or examination MBSQ, overall 86 (76.1%) subjectsthat were reported as
wears old range 6 to uncontrolled, subjects were very satisfied havinglost 27% oftheir Baseline
diagnosed 13 years comorbid with LDX, 47 (41.6%) weight at any study visit.
with psychiatnc considered LDX much better
ADHD. diagnosis with than theirprevious treatment
significant and 63 (37.5%) would
syImptoms absolutely continue to use the
Subjecthad study treatment.
Conduct Disorder
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Table 8. Summary of Study SPD489-316.

FR PR R

hypertension or
had a resting
sitting SBP
>139mmHg
DBP
=>89mmHg.

dose optimization phase but no
change for Questions 2 and 3.

Studv Design Nr. Of Diagnosis + Duration of | Test Product Reference Criteria for Results Adverse

-investigator subjects criteria for Treatment Dosage therapy Dose evaluation (efficacy) Reactions

-coordinating with age inclusion Regimen regimen

centre and sex /exclusion Route of Route of

centre(s) administration, administratio

-report n® Formulation n

Study Multicentre | 142 Adults 18-35 1 week LDX 30mg, 50 Placebo PERMP score | There was a significant During the dose optimization phase,

SPD489-316 Phase 3b, subjects vears of age, washout, 4 mg, or 70 mg forthe decrease in PERMPtotal scores | TEAEs were reportedin 113

Module 5, randomised | enrolled, inclusive week dose Once daily in Subjects were | number of at all time points from 2 hours (79.6%) subjects. The commonest

Section double 127 were Who met DSM- | optimiz- the moming randomised to | math post dose to 14 hours post dose. | TEAEs were decreased appetite

3351 blind, randomise IV-TE. criteria ation phase, one of two problems The maximum effect size was (36.6% subjects), drv mouth
placebo dto for a primary 2week Dose titrated dosing attempted and | at 4 hours post dose: LS mean (30.3%), headache (19.7%) and

3 centres in controlled, treatment, diagnosis of CIOSSOVer from a starting sequences PERMP score | difference(93% CI)294 (185 insomnia (18.3%). During the

the US dose and 103 ADHD phase dose of 30 mg. forthe to 40.4). p <0.0001. There was crossover phase 32 (27.8%) subjects
optimi- completed Baseline score evaluated number of an improvement in PERMP reported TEAESs during LDX

July 2008 to zation, the study. of 228 using the weekly, based math score (number of math treatment, the commonest being dry

December CIOSSOVET, 142 were Adult ADHD- on efficacy and problems problems attempted), PERMP mouth and decreased appetite, each

2008 safetv and includedin | RS with tolerability answered score (number of math in four (3.3%) subjects. Treatment
efficacy the safety prompts. correctly problems answered cormrectly) related TEAEs were reported in 101
study with population Minimum level Adult at all time points from 2 hours (71.1%) subjects in the dose
an open- and 105 in of intellectual ADHD-RS post dose to 14 hours post dose. | optimization phase, 20 (17.4%)
label dose the ITT functioning, as with prompts ADHD-RS scores improved subjects treated with LDX during
optimiz- 88 (62%) determined by total score compared to placebo: LS mean the crossover phase and 27 (23.1%)
ation phase males, 34 an IQ score of CGI-5 and difference (93% CI)-11.5 (- of those treated with placebo.
designedto | (38.0%) =80 based on CGI-I 14.2to0-8.9) for total score, - There were no deaths or SAEs.
assess the females, the Kaufman BADDS 6.3 (-7.7 to 4.9) forinattention | During treatment with LDX three
duration of agerange Brief AIM-A score and -3.2 (-6.6 to -3.7) for (2.1%) subjects discontinued
efficacy, 18t0 55 Intelligence hyperactivity / impulsivity because of AEs and two subjects
tolerability vears Test (KBIT). Safetv: AEs, score, p <0.0001. CGI-I scores discontinued during placebo
and safety Exclusions: physical were improved relative to treatment. QTcB increased by a
of LDX 30 any clinically examinations, | placebo in the crossover phase, mean (SD) of 11.6 (22.71) msec and
mg, 30 mg significant ECG vital signs, p=0.0001. All components of QTCPlby 4.4(16.62) msec. There
and 70mg or clinically ECGand the BADDS scores improved was an increase in mean SBP of up
in adults significant weight from baseline during the dose to4.7mmHg. mean DBP of up to
aged 18-33 laboratory optimization phase. There was 2.2 mmHg and pulse of up to 8.9
years abnormality improvement in AIM-A bpm with LDX.
diagnosed History of Owerall Quality of Life
with moderate to Questions 1,4,3,6,7. 8, %
ADHD severe and 9b at the final dosein the
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Table 9. Summary of Study SPD489-325.

LML L e e

and Concerta groups than
placebo.

Study Design Nr. Of Diagnosis + crtena Durationof | TestProduct F.eference Cntena for Besults Adverse
-investigator subjects forincl/exclusion Treatment Dosage therapy Dose evaluation (efficacy) Beactions
-coordinating with age Begimen regimen
centre andsex Eoute of Eoute of
centre(s) administration, administration
-Teport n° Formulation
Study Multicentre | 336 Male or female Uptod2 LDX 30mg, 30 Concerta 18 Efficacy: There was a significant There were 294 TEAEs reportedin
SPD489-325 . Phase 3, subjects subjects, between6- | days mgor T0mg mg, 36 mg or ADHD-ES- | improvementin ADHD- 20(72.1%) subjects in the LDX
Module 3, randomised | were 17 yearsof age, screening Onee daily, 34 mg once IV {Total ES-IV Total Score from group, 138in 63 (37.3%) in the
Section . double randomise mclusive, who met and orallyfor 7 daily for 7 Score, baselinein all three placeboand 239 72 (64.9%) in
3351 blind. d:113ta the DSM-IV-TE® washout, 4- | weeks weeks Hyperactivi | treatiment groups, andthe the Concerta. Anorexia/decreased
parallel 1DX 111 criteria for a primary | week dose ty/Impulsiv | improvement was appetite and insomnia occurredin a
48sites mthe | group, toplacebo diagnosis of ADHD optimisatio Optimal dose Placebo ity significantly greater in the greater proportion of subjects in the
EU: Germany | placeboand | and112to Baseline ADHD- n, 3 week washasedon Subscale LDX and Concerta groups LDX group than either the placebo
13, 8pain 7, active Concerta. RS-V Total Score dose TEAEs and Randomised Score, thanplacebo. By 93% CI or Concerta groups. There were
UK 3, controlled, 196 =28, mamtaiman | clinical 1:1:1, stratified Inattention analysis, there was greater 162 treatment related TEAE=
Sweden 4, dose (38.3%) FOCP agreed to ce, 1 week judgement by age group Subscale effectinthe LDX group at | reportedin 33 (47.7%) subjectsin
Hungary 4, optimisatioc | subjects comply with any washout Score), CGL | endpomntthanmthe the LDX group, 441 24 (21 .8%) n
France 4, n, safety completed applicable and follow- | Blinding was (Seventy Concerta group: mean the placebo and 107 49 (44.1%)
Poland 4, and the study. contraceptive up mamtained by and (93% CI) change from in the Concerta. Treatmentrelated
Italy 3, efficacy Therewere | blood pressure over- Improveme | baseline-24.7{-26.7 to- anorexia/decreased appetite and
Belgium 3 study of 332 measurements encapsulation nt), and the 226)for LDX, -189(-21.4 | msommnia occurredin a greater
andthe LDXin (98.8%) within the 93th CFRS-R to -16.4) for Concerta and- | proportion of subjectsin the LDX
Netherlands 1 children subjects percentile for age, Cuality of 6.3(-83 to 4.4) for group than either the placebo or
and mncludedin | gender, andheight at life: CHIP- | placebo. The ANCOVA Concerta groups. There were no
November adolescents | thesafety Screening and CE:PRE. model calculatedthe LS deathsreported. Three SAEs were
2008 to aged6tol7 | population | Baseline WEFIES-P, mean (95% CI) difference reportedin three (2.7%) subjects in
March2011 yearswith and317 Functioning atan andthe in effect comparedto the LDX group. three in three {2.7%
ADHD (94.3%)m age-approprate HUI-Z. placeboas-186(-21.3to - | intheplacebo andtwo in two
the FAS level ntellectually Safety: 15.7yfor LDX and-13.0(- (1.8%) in the Concerta. DAE
268 TEAEs, 15.9t0-10.2) for Concerta | occurred for five (4.3%) subjectsin
(80.7%%) Exclusions: current, laboratory at endpoint. Effect wasnot | the LDX group. four {3.6%) in the
males, 64 controlled or tests, vital mnfluencedby age category | placebo andtwo (1.8%) in the
(19.3%) uncontrolled, signs, ECG. | orgender. The results for Concerta. There was amean(SD)
females, comorbid BFRS-C, ADHD-ES-TV mcreasein QTeB of 3.0 (22.34)
agerange 6 | psychiatric C-38RS8 Hyperactivity/ Impulsivity, | msecin the LDX group and4.2
to 17years | diagnosis with ADHD-ES-IV Inattention, | (21.33)msec in the Concerta group.
significant CGI-8, CGI-I, and CPRS- Two subjectsin the LDX group had
symptoms B supported the pimary animereasein QTcB »60 msec. In
Conduct disorder efficacy outcome analysis. | the LDX group. mean (SD) pulse
Enown history of CHIP-CE;FEF global rateincreasedby upto 6.7 (11.38)
symptomatc scores and WFIES-P bpm, SEP by up to 1.6 (10.52)
cardiovascular global scores improvedtoa | mmHgand DEP by up to 0.8 (8.73)
disease greater extentin the LDX mmHg. The mean(3D) changesin

body weight from Baseline for the
LDX group was -2.09 (1.943) kg
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Table 10. Summary of Study SPD489-326.

Study Design Nr. Of Diagnosis + Durationof | Test Product Beference Cnteria for Besults Adverse
-investigator subjects with criteria for Treatment Dosage therapy Dose evaluation (efficacy) Reactions
-coordinating age and sex ncl/exclusion Eegimen regimen
centre Route of Foute of
centre(s) administration, administration
-report n® Fonmulation
Study Multicentre | 276 subjects European 30 weeks LDX 30mg to Placebo Felapse: Relapse (treatment failure) During the openlabel
SPD489-326 Phasze 3, were children and T0mg Subjecthada was reported n twelve phase 1103 TEAEs
Module 5, study to enrolled: 236 adolescents (6-17 230%increase (13.8%) subjectsin the LDX were recorded in 227
Section evaluatethe | from Study yearsofage in ADHD-ES- group and 32 (67.3%) in the (82.2%) subjects. 491
5351 long-tenm SPD439-323 nclusive at the Openlabel dose IV Total Score placebo (p=0.001). The treatment related
maitenanc | and40 time of consent titration of LDX comparedtothe | majonty ofrelapses occwred TEAEs recorded in
41 sites n the eof directly forthe antecedent from 30to 70 ADHD-ES-IV within 2 weeks: six oftwelve 179({64.9%). Dunng
EU andthe efficacy enrolled study, SPD489- mg, then daily Total Score at relapsing subjectsin the LDX | therandomised
US: Germany | andsafety subjectsinthe | 325)who had treatment for 20 randormisation, group and 39 of 52 in the withdrawal phase 63
12, 3weden 4, | of SFD4E9 Us; 157 beenexposedto weeks. andthe subject placebo. Theresults were TEAEs were recorded
Hungary 4, in children subjects double-blind test hadaz2-point similar by age category: ten in 31(39.7%) subjects
Poland 4, US and enteredthe product fora Randomised increasein CGI- | (18.9%) subjectsaged6to 12 | inthe LDX group and
4. UK 4, adolescents | randomised minirmum of 4 withdrawal 3 score relative vearsin the LDX group 34m 20 (233%) nthe
France 3, diagnosed withdrawal weeks, reached periodto to the CGI-S compared with 34 (68.0%) n placebo; andten
Italy 3 and with period Visit 4, and ongoing LDX score at the placebo; two (5.7%) treatmentrelated
Eelium 3 moderately | 133 subjects completed the 1- orplacebo for 6 randomisation. subjectsaged 13to 17 years TEAEs were recorded
symptomati | were included | week weeks ADHD-ES-IV in the LDX group compared inten(12.8%) in the
January 2009 | cADHD in the FAS . CGI with 18 (66.7%) in the LDX group and six in
to October Enrolled washout during Quality of Life: placebo. For ADHD-RS-IV four(3.1%) in the
2011 population Study SPD489- CHIP-CE:FRE. the mean (5D) changein placebo. In Study
had212 325mayhave WFIERS-P, and ADH-RS-IV during the SPD489-326 there
(76.8%) beenevaluated the HUI-2. withdrawalpenod was 1.9 were no deaths.
males, 64 for study Safety: TEAEs, (6.97)in the LDX group and During the openlabel
(23.2%) eligibility. To laboratorytests, | 14.3(9.93)in the placebo; LS | phase 13 SAEs were
females, age ensure the sample vital signs, mean (95% CI) difference - recordedin 12 (4.3%)
range6to 17 size necessary to ECG, BPRS-C, 126(-15.4 to -9.8) p<0.001. subjects. During the
years assessthe C-35ES At Endpoint for the openlabelphase DAE
Pandomised pumary efficacy randomised withdrawal ocourredin 45 (16.3%)
population measure wasmet, phase.mean{93% CI) CGI-8 subjects.
had123 18 children and was1.9(1.7 to 2.1) forthe
(78.3%) adolescents (6 to LDX group and3.5 (3.2 to
males, 34 17 yearsof age 3.9) for the placebo. There
(21.7%) inclusive) were wasa small mcreasze in
females, age alzo evaluated for CHIRP-CE.PRE Global T-
range6to 17 direct entry into scorein the LDX group anda
years the study. decreasein the placebo: mean

(3D) change from baseline
1.1(6.91) forLDX and-5.4
(8.81) forplacebo (p <0.001).
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Table 11. Summary of Study SPD489-401.

Study Dezign Nr. Of Diagnosis + crtenia for Durationof | Test Product Beference Cntena for Besults Adverse

-nvestigator subjects incl/exclusion Treatment Doszage therapy Dose evaluation (efficacy) Reactions

-coordinating with age Fegimen regimen

centre and sex Foute of Route of

centra(z) administration, administration

-report n® Formulation

Study Multicentre | 122 Males or females 12 to Jweek LDX 30mg, 30 Placebo ADHD-ES At Endpomt there were During the open-labelphase

SPD480-401 . Phase 4, subjects 35 yearsof ageinclusive openlabel mgor T0mg with adult 45 (75.0%) treatment there were 33 TEAEs reported

Module 3, double- were documented diagnosisof | phaseon Once daily Placebo was prompts failuresin the placebo in 23 (20.3%) subjects. Dunng

Sectlon blind, enrolled, ADHD ormet DSM IV treatment identicalin CGI-5 group and five (8.9%)in | the double blind withdrawal

3331 placebo- were TE. with adult prompts with LDX appearance to the LDX p<0.0001. For | phasetherswere 30 TEAEs in
controlled, randomise criteria by history for a followed by LDX Safety malesthere were 19 43 (38.8%) subjects in the LDX

36:zites inthe | randomised | d,and63 primary diagnosis of a6week AEs (73.1%) treatment groupand 21 in 18 (30.0%) in

us withdrawal, | (34.3%) ADHD double Pandomization | Vital signs failuresin the placebo the placebo. There did not
safety and completed | ADHD-ES with adult blind wasin al:1 Physical group and one (4.2%) in appeartobe anincreasein AFs

Aprl 2009 to efficacy 628(33.7%) | promptstotalscore of withdrawal ratic, and examinatio | the LDX: and for that could berelated to

July 2010 study of fernales, 34 | <22and CGI S score =3 | phase stratified by n females there were 26 withdrawalin the placebo
LDX in (443%) On stable treatment with LDX dose C-38RS8 (76.3%) treatment group. Duning the open-label
adultsaged | males age commercial SPD489 (30, strength failuresin the placebo phase there were seven
18t0 35 range 18to | 30, or T0mg) fora group and four (12.3%) treatment related TEAEs in six
years 53 years minirmum of 6 months inthe LDX. For ADHD- | (4.9%)subjects. During the
inchisive B8 with adult prompts, double blind withdrawal phase
with Exclusions: at endpoint the mean there were 22 treatmentrelated
ADHD comorbid psychiatne (95% CI) change from TEAEs n 18 ({15.3%) subjects

disorder baselinewas 16.3 (13.7 in the LDX group andnine in

currently considered a
zuicide nzk, had
previously made a
suicide attempt orhada
prior history of, or was
curently, demonstrating
active suicidal ideation
Enownhistory of
symptomatic
cardiovascular disease
moderate to severe
hypertensionorhada
resting sitting SBP
>139mmHgor DEP
=E0mmHg

to 19.8) for placebo and
1.6{-0.8 to 3.9) for
LDX. There was
significant deterioration
in CGI-8 at Endpointin
the placebo group
compared with the LD,
p=0.0001.

seven(11.7%) subjectsin the
placebo. There were no deaths
dunng the study,no SAEs
during the open-label phase and
dunng the double blind
withdrawal phase there was one
SAF in one subjectin the
placebo group (suicidal
ideation). During the open-
labelphase there were no
DAEs. During the double blind
withdrawal phase there was one
DAE: suicidal ideation.
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Table 12. Summary of Study SPD489-403.

Study Design Nr. Of Diagnosis + criteria for Durationof | Test Product Eeference Criteria for Results Adverse
-investigator subjects with mncl'exclusion Treatment Dosage therapy Dose evaluation (efficacy) Feactions
-coordinating age and sex Fegimen regimen
centre Foute of Foute of
centre(s) administration, administration
-report n® Formulation
Study SFD48- | Multicentre | 161 subjects Adult subjects aged 18 4week LDX 30mg, 30 | Placebo The There was animprovement | TEAEs were reported m 62
403 . Phaszed, randomised: to 53 vears inclusive, dose- mgor T0mg primary in BRIEF-A GEC T-score (T8.3%) subjectsin the LDX
Module 3, randormised | $0to LDX, who satisfied critena for optimisatio once daily Randormused 1:1 | efficacy relative to placebo: LS group and 47 (38.8%) in the
Section . double 81toplacebo a diagnosis of ADHD nphase Treatments outcome mean (93% CI) difference placebo. The commeonest
3331 blind, Safety based on DSM-IV-TE™ followed by WeIe OVer- measure: from baseline relative to TEAEs in the LDX group
placebo population criteria and met atleast 6 week encapsulated Subject- placebo-11.2(-139to - were decresed appetite, dry
33 sites in the controlled, mcluded 79 in | six ofthe nine subtype treatment reported 6.4), p<0.0001. There was | mouth headache, feeling
Us parallel the LDX criteria on the Adult phase Daose BRIEF-A animprovement n AIM-A jittery and insormmia.
group study | group and 80 ADHD Clinical optimisation GEC T- multi-item scales relative to | Treatmentrelated TEAEs
May2010to toevaluate | intheplacebo | Diagnostic Scale version wasbasedon score. The placebo: L8mean{93% CI) | were reportedin 37 (72.2%)
November the safety FAS included 1.2{ACDS v1.2), hada ADHD-ES with | secondary difference frombaseline subjectsin the LDX group
2010 and T9subjectsin | totalscoreof =63 on adult prompts, efficacy: relative to placebo for and31(38.8%)in the
efficacy of | theLDX BERIEF-A GEC T-score CGI-ILAEs and | AIM-A Daily Interference:21.6 placebo. There were no
LDX on groupand 73 by subject-report at the clinical CGIL (13.5t0 29.7), p<0.0001; deaths or SAEs reported.
executive ntheplacebo | Baselne Visit (Visit 0), judgement CAARS, Bother/Concem: 13.3 (6.3 DAE was reported for five
function 62 (78.3%) anda score of AAQoL), to 20.7) p <0.0003; and (6.3%) subjectsin the LDX
(self- subjectsinthe | Z28using the Adult MIC, MSI- Eelationships group and two (2.3%) in the
regulation) LDX group ADHD-ES with prompts R APQ conumunication: 7.8 0.8 to placebo.
behaviowrs | and33 atthe Baseline Visit and APQ- 1493, p=10.0302. There
in adults (66.3%)m (Visit 0). Subjects were PE was animprovement
with the placebo tohavehadan relative to placeboin
ADHD 83(32.2%) established close Safety: ADHD-ES with adult
reporting males, 76 relationship of atleast 6- TEAEs. C- prompts for hoth the
chnically (47.8%) meonths duration before S8RS, hyperactivity/ impulsivensss
significant females, age the Screening Visit climecal and mattentiveness
impaimment | range 18 to (Visit -1) with an laboratory subscores, p <0.0001. For
ofreal 35 years mformant who was able mvestigatio | CGI-Ithere was
world to observe andwas ns, physical | mprovement 62 (78.3%)
executive willing to report on the examinatic | subjectsinthe LDX group
function subject’s behaviorand ns and 26 (34.7%) in the
behaviour symptoms in placebop=0.0001. For
multiple social settings Conners’ Adult ADHD

during the course ofthe
study.

Rating Scales (CAARS)
there was improvement in
the LDX group relative to
placebo,p=0.0019.
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7.1.1.1. Study NRP104-301
7.1.1.1.1 Study design, objectives, locations and dates

Study NRP104-301 (Table 4) was a multicentre, randomised, double blind, placebo controlled,
parallel group study of 4 weeks duration of the efficacy and safety of three dose levels of LDX
compared to placebo in children aged 6 to 12 years with ADHD. The study was conducted at 40
centres in the US from October 2004 to March 2005.

7.1.1.1.2. Inclusion and exclusion criteria

The study included children 6 to 12 years age, who had satisfied DSM-IV-TR criteria diagnosis of
ADHD, combined or hyperactive impulsive subtypes, ADHD-RS [total score] 228 at baseline;
with blood pressure measurements within the 95th percentile for their gender, height and age;
and with normal ECGs.

7.1.1.1.3. Study treatments

The study treatments were:
LDX 30 mg daily for 4 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 3 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 1 week, the 70 mg daily for 2 weeks
Placebo

Treatment duration was 4 weeks (preceded by 1 week screening and 1 week washout).
7.1.1.1.4. Efficacy variables and outcomes

The primary efficacy outcome measure was the ADHD-RS [total score] (Appendix 2). The
secondary efficacy outcome measures were:

Conner’s ADHD Rating Scale - Parent (CPRS) (Appendix 3)
Clinical Global Impression (Appendix 4)

The safety outcome measures were: TEAES, vital signs, ECG, physical examination, weight, and
height. The schedule of study visits is displayed.

7.1.1.1.5. Randomisation and blinding methods
Subjects were randomised 1:1:1:1 using block randomisation. The study was double blind.
7.1.1.1.6. Analysis populations

The ITT population included all randomised subjects who had both baseline and at least one
post-randomisation primary efficacy measurement (i.e., ADHD-RS total score) available.

7.1.1.1.7. Sample size

The sample size calculation used effect sizes from previous studies of amphetamine treatment
in children with ADHD which disclosed effect sizes of greater than 0.50. Assuming the same
effect size for LDX, 64 subjects were required in each treatment arm to detect a difference in
effect size of at least 0.50 between an active arm and placebo for a power of greater than 80% at
the level of 0.05 (two-sided) using a two-sample t-test. This calculated a sample size of 256
subjects.

7.1.1.1.8. Statistical methods

Hypothesis tests were performed using ANCOVA models in the ITT population. Missing data
were imputed using the scale-specific median score.
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7.1.1.1.9. Participant flow

A total of 297 subjects were enrolled and 290 were randomised to treatment: 71 to 30 mg, 74 to
50 mg, 73 to 70 mg and 72 to placebo. Fifteen subjects in the 30 mg group, 14 in the 50 mg, 13 in
the 70 mg and 18 in the placebo discontinued. A total of 285 subjects were included in the ITT
population. Subject disposition is summarised in the CSR.

7.1.1.1.10. Baseline data

In the ITT population there were 197 (69.1%) males, 88 (30.9%) females, and the age range was
6 to 12 years. There was a higher proportion of subjects in the younger age group in the placebo

group.
7.1.1.1.11 Results for the primary efficacy outcome

All three treatment doses were superior to placebo. The LS mean (SE) change from baseline for
ADHD-RS total score was -6.2 (1.56) for placebo, -21.8 (1.60) for 30 mg, -23.4 (1.56) for 50 mg
and -26.7 (1.54) for 70 mg. The LS mean (95% CI) difference compared to placebo was -15.58
(-20.78 to -10.38) for 30 mg, -17.21 (-22.33 to -12.08) for 50 mg and -20.49 (-25.63 to -15.36)
for 70 mg. Efficacy was maintained throughout the 4 week treatment phase. Efficacy was
demonstrated for both the inattention sub-scale and the hyperactivity subscale.

7.1.1.1.12. Results for other efficacy outcomes

CPRS demonstrated efficacy in the morning, afternoon and evening; with peak efficacy in the
afternoon: LS mean (5% CI) difference in change from baseline compared with placebo -
8.84 (-12.55 to -5.13) for 30 mg, -12.46 (-16.15 to -8.77) for 50 mg and -12.90 (-16.55 to -
9.25) for 70 mg.

Clinical Global Impression improved to a greater extent in the LDX groups: LS mean (5% CI)
difference in change from baseline compared with placebo -1.43 (-1.89 to -0.97) for 30 mg, -
1.55 (-2.00 to -1.10) for 50 mg and -1.78 (-2.23 to -1.33) for 70 mg.

Efficacy increased with dose level. There was no difference in efficacy by gender or age
group.

7.1.1.2. Study NRP104-303

7.1.1.2.1. Study design, objectives, locations and dates

Study NRP104-303 (Table 5) was a multicentre, randomised, Phase 3, placebo controlled,
parallel group, forced dose titration in which adult subjects (18-55 years of age inclusive) with
ADHD were randomised to LDX (30, 50, or 70 mg) or placebo for four weeks of double-blind
evaluation of safety and efficacy. The study was conducted at 48 sites in the US from May 2006
to November 2006.

7.1.1.2.2. Inclusion and exclusion criteria
The study included:
Adults, 18-55 years of age inclusive

Satisfied the DSM-IV-TR criteria diagnosis of ADHD, combined or hyperactive-impulsive
subtypes

ADHD-RS [total] score =28 at the baseline visit

12-lead ECG defined by the following parameters:

— QT/QTec-F interval less than 450msec for males and less than 470msec for females
— Resting heart rate between 40 and 100 beats per minute

— PR interval less than 200msec
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— QRS interval less than 110msec
Females of childbearing potential had to comply with contraceptive restrictions
7.1.1.2.3. Study treatments
The study treatments were:
LDX 30 mg daily for 4 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 3 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 1 week, the 70 mg daily for 2 weeks
Placebo
Treatment duration was for 4 weeks (preceded by 1 to 4 weeks screening and washout).
7.1.1.2.4. Efficacy variables and outcomes

The primary efficacy outcome measure was the change from baseline in ADHD-RS [total score]
with adult DSM-IV-TR prompts. The secondary efficacy outcome measures were:

Clinical Global Impression of Severity CGI-S)
Clinical Global Impression of Improvement (CGI-I)

The safety outcome measures were: TEAESs, vital signs, laboratory parameters, ECG, physical
examination, weight, height, PSQI. The schedule of study visits is summarized in the CSR.

7.1.1.2.5. Randomisation and blinding methods

Subjects were block randomised in the ratio 2:2:2:1 to 30 mg:50 mg:70 mg: placebo. Blinding
was maintained by over-encapsulation of the study treatments.

7.1.1.2.6. Analysis populations

The ITT population included all subjects who were randomised to treatment and had both the
baseline and at least one post-randomisation primary efficacy measurement.

7.1.1.2.7. Sample size

The sample size calculation used an effect size of 0.38, as seen in previous studies of LDX in
children, and calculated that 110 subjects per treatment group would provide 80% power to
test the comparisons of LDX 70 mg versus 30 mg in ADHD-RS [total] scores, and 55 subjects in
the placebo group would provide a power of over 95% for detecting a difference in effect size of
1.0 between a LDX group versus placebo in ADHD-RS [total] scores. The study planned to
randomise 385 subjects.

7.1.1.2.8. Statistical methods

Hypothesis tests were preformed using ANCOVA models in the ITT population. Missing data
were imputed using the scale-specific mean score

7.1.1.2.9. Participant flow

A total of 420 subjects were enrolled and all were randomised to treatment: 119 to 30 mg, 117
to 50 mg, 122 to 70 mg and 62 to placebo. Of these subjects, 103 (86.6%) in the 30 mg group, 96
(82.1%) in the 50 mg, 98 (80.3%) in the 70 mg and 52 (83.9%) in the placebo completed the
study. There were 414 subjects included in the ITT population. Subject disposition is
summarised in the CSR.
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7.1.1.2.10. Baseline data

The study included 228 (54.3%) males, 192 (45.7%) females, and the age range was 18 to 55
years. The study groups were similar in demographic characteristics, but CGI severity was
lesser in the placebo group.

7.1.1.2.11. Results for the primary efficacy outcome

All three treatment doses were superior to placebo. The LS mean (SE) change from baseline for
ADHD-RS total score was -8.2 (1.43) for placebo, -16.2 (1.06) for 30 mg, -17.4 (1.05) for 50 mg
and -18.6 (1.03) for 70 mg. The LS mean (95% CI) difference compared to placebo was -8.04
(-12.14 to -3.95) for 30 mg, -9.16 (-13.25 to -5.08) for 50 mg and -10.41 (-14.49 to -6.33) for

70 mg. Efficacy was maintained throughout the 4 week treatment phase.

7.1.1.2.12. Results for other efficacy outcomes

Clinical Global Impression improved to a greater extent in the LDX groups: LS mean (95% CI)
difference in change from baseline compared with placebo -0.70 (-1.09 to -0.31) for 30 mg, -0.84
(-1.23 to -0.46) for 50 mg and -0.9 (-1.28 to -0.51) for 70 mg. An increase in efficacy with dose
could only be demonstrated in the comparison between the 30 mg and 70 mg dose levels at
Week 4. There was no difference in efficacy by gender. The effect size was lesser in the 40 to 55
year age group. There was similar effect size for White and Non-White subjects.

7.1.1.3. Study SPD489-305
7.1.1.3.1. Study design, objectives, locations and dates

Study SPD489-305 (Table 6) was a multicentre, Phase 3, randomised, double blind, parallel
group, placebo controlled, forced dose-titration efficacy and safety study of LDX in adolescents
aged 13 to 17 years with ADHD. The study was conducted at 45 centres in the US from October
2008 to April 2009.

7.1.1.3.2. Inclusion and exclusion criteria

The study included:
Adolescents 13 to 17 years age inclusive
Who had satisfied DSM-IV-TR criteria diagnosis of ADHD
ADHD-RS [total score] 228 at baseline
Blood pressure measurements within the 95th percentile for their gender, height and age
Normal ECG
Females of childbearing potential had to comply with contraceptive requirements
7.1.1.3.3. Study treatments

The study treatments were:
LDX 30 mg daily for 4 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 3 weeks
LDX 30 mg daily for 1 week then 50 mg daily for 1 week, the 70 mg daily for 2 weeks
Placebo

Treatment duration was for 4 weeks (preceded by 1 to 4 weeks screening and washout).
7.1.1.3.4. Efficacy variables and outcomes

The primary efficacy outcome measure was the change from baseline in ADHD-RS [total score].
The secondary efficacy outcome measures were:
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Clinical Global Impression of Improvement (CGI-I)
YQOL-R

The safety outcome measures were: TEAEs, vital signs, laboratory parameters, ECG, physical
examination, weight, height. The schedule of study visits is summarized in the CSR.

7.1.1.3.5. Randomisation and blinding methods

Subjects were block randomised in the ratio 1:1:1:1. Blinding was maintained by over-
encapsulation of the study treatments.

7.1.1.3.6. Analysis populations

The FAS included all subjects who took at least one randomised dose of study medication during
this study and had a valid Baseline and at least one post-baseline follow-up assessment of the
primary outcome measure.

7.1.1.3.7. Sample size

The sample size calculation assumed an effect size of at least 0.55 for the comparison between a
LDX dose group and placebo, and calculated that a total of 71 subjects per treatment group was
required for 90% power at the significance level of 0.05 (two-sided) using a two-sample t-test
with equal allocation to treatment groups. Hence, a final sample size of 300 subjects was
determined to allow 5% of subjects dropping out prior to a post-baseline ADHD-RS-IV
measurement.

7.1.1.3.8. Statistical methods

Hypothesis tests were preformed using ANCOVA models in the FAS. The last available
measurement was taken as the end of study measurement.

7.1.1.3.9. Participant flow

A total of 314 subjects were enrolled in the study and all were randomised: 78 to 30 mg, 79 to
50 mg, 78 to 70 mg and 79 to placebo. Of these subjects, 63 (80.8%) in the 30 mg group, 66
(83.5%) in the 50 mg, 67 (85.9%) in the 70 mg and 69 (87.3%) in the placebo completed. There
were 309 (98.4%) subjects included in the FAS.

7.1.1.3.10. Major protocol violations/deviations

Major protocol deviations were reported in 35 (15.0%) subjects, the most common being failure
to meet washout specifications in 21 (9.0%) subjects.

7.1.1.3.11. Baseline data

There were 218 (70.3%) males, 92 (29.7%) females and the age range was 13 to 17 years. The
study groups were similar for baseline demographic variables, except for a higher proportion of
females in the 70 mg group. The treatment groups were similar in baseline severity scores.

7.1.1.3.12. Results for the primary efficacy outcome

All three treatment doses were superior to placebo. The LS mean (SE) change from baseline for
ADHD-RS total score was -13.14 (1.273) for placebo, -19.20 (1.304) for 30 mg, -21.19 (1.305)
for 50 mg and -21.00 (1.299) for 70 mg. The LS mean (95% CI) difference compared to placebo
was -6.06 (-9.64 to -2.47) for 30 mg, -8.04 (-11.63 to -4.45) for 50 mg and -7.86 (-11.44 to -4.28)
for 70 mg. Efficacy was maintained throughout the 4 week treatment phase. Efficacy was not
influenced by age group, gender or race.

7.1.1.3.13. Results for other efficacy outcomes

There was significant change in CGI-I in all the treatment groups compared with placebo. The
number (proportion) of subjects with improvement was 30 (39.5%) in the placebo group, 44
(57.9%) in the 30 mg, 53 (73.6%) in the 50 mg and 57 (76.0%) in the 70 mg (p<0.0001 for the
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LDX groups in change from baseline. However, even 76.0% of subjects having improvement may
fall short of parents and treating professional’s expectations of treatment. CGI-I was not
influenced by gender.

For YQOL-R, there was no significant change from baseline or difference between the treatment
groups.

7.1.1.4. Study SPD489-311
7.1.14.1. Study design, objectives, locations and dates

Study SPD489-311 (Table 7) was a multicentre, randomised, double blind, placebo controlled,
two-way crossover, analog classroom study with an open label dose-optimisation phase,
designed to assess the time of onset, duration of efficacy, tolerability and safety of LDX
(Vyvanse) 30 mg, 50 mg, and 70mg in children ages 6-12 years old diagnosed with ADHD. The
study was conducted at seven centres in the US from June 2007 to December 2007.

7.1.1.4.2. Inclusion and exclusion criteria
The study included:
Males or females aged 6 to 12 years inclusive

Who met DSM-IV-TR criteria for a primary diagnosis of ADHD: combined sub-type or
predominantly hyperactive-impulsive sub-type

Baseline ADHD-RS-IV score =28

Blood pressure measurements within the 95th percentile for age, gender, and height at
Screening and/or Baseline

The exclusion criteria included:

Subject had a current, controlled (requiring a restricted medication) or uncontrolled,
comorbid psychiatric diagnosis with significant symptoms

Subject had Conduct Disorder
7.1.1.4.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg or 70 mg
Placebo

Treatments were administered once daily in the morning, and the study dose was determined
based upon investigator review of AEs, ADHD-RS-1V and CGI-I scores, and clinical judgment.

7.1.1.4.4. Efficacy variables and outcomes

The primary efficacy outcome measure was the SKAMP total score and attention, deportment
and quality of work subscale scores (Appendix 5). The secondary efficacy outcome measures
were:

PERMP score (number of math problems attempted) and PERMP score (number of math
problems answered correctly)

ADHD-RS-IV total score, inattention subscale score and hyperactivity /impulsivity subscale
score

MSQ

The safety outcome measures were: AEs, vital signs, ECG, weight, and physical examination. The
schedule of study visits is summarized in the CSR.
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7.1.1.4.5. Randomisation and blinding methods

Subjects were allocated to treatment sequence using IVRS. Active treatments were
indistinguishable from placebo.

7.1.1.4.6. Analysis populations

The ITT population included all subjects who were randomised and had at least one SKAMP
deportment score available after randomisation.

7.1.14.7. Sample size

From previous studies, the median response 1 to 3 hours post dose (0.50 units) was used as the
effect size, and the previously SD of 0.9491 was used.3 The sample size calculation determined
that 48 subjects in each sequence for a total of 96 subjects completing the study would be
required to give a power of 95% at a two-sided significance level of 0.05. Estimating a 25%
drop-out rate, the final sample size was 128 subjects.

7.1.1.4.8. Statistical methods

Hypothesis tests were performed using a linear mixed model that included sequence, period,
and treatment group as fixed effects and subject-within-sequence as a random effect.

7.1.1.4.9. Participant flow

A total of 129 subjects were enrolled in the study (and all were included in the safety
population), and 117 were randomised of whom 113 had at least one SCAMP deportment score
and were included in the ITT population. There were 111 subjects that completed the study.
Subject disposition is summarised in the CSR.

7.1.1.4.10. Baseline data

There were 98 (76.0%) males, 31 (24.0%) females, and the age range was 6 to 13 years. The
dose groups (30 mg, 50 mg and 70 mg) were similar in demographic characteristics and disease
severity.

7.1.14.11. Results for the primary efficacy outcome

There was a significant decrease in SKAMP deportment subscale at all time points from 1.5
hours post dose to 13 hours post dose. The maximum effect size was at 5 hours post dose: LS
mean difference (95% CI) -1.16 (-1.37 to -0.95), p <0.0001. The LS mean difference (95% CI) for
the mean for all time points was -0.74 (-0.85 to -0.63), p <0.0001.

7.1.1.4.12. Results for other efficacy outcomes

There was a significant decrease in SKAMP attention subscale at all time points from 1.5
hours post dose to 13 hours post dose. The maximum effect size was at 5 hours post dose:
LS mean difference (95% CI) -0.87 (-1.06 to -0.68), p <0.0001.

There was a significant decrease in SKAMP quality of work subscale at all time points from
2.5 hours post dose to 13 hours post dose. The maximum effect size was at 7.5 hours post
dose: LS mean difference (95% CI) -1.06 (-1.30 to -0.82), p <0.0001.

There was a significant decrease in SKAMP total score at all time points from 1.5 hours post
dose to 13 hours post dose. The maximum effect size was at 5 hours post dose: LS mean
difference (95% CI) -1.10 (-1.25 to -0.95), p <0.0001.

There was an improvement in PERMP score (number of math problems attempted) at all
time points from 1.5 hours post dose to 13 hours post dose. The maximum effect size was at
7.5 hours post dose: LS mean difference (95% CI) 42.71 (35.34 to 50.08), p <0.0001.

3 Sponsor clarification: the effect size for Study SPD489-311 was estimated from previous studies where there was a
difference of 0.50 units in the SKAMP Deportment scores between placebo and treated group, and SD of 0.9491.
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There was an improvement in PERMP score (number of math problems answered correctly)
at all time points from 1.5 hours post dose to 13 hours post dose. The maximum effect size
was at 7.5 hours post dose: LS mean difference (95% CI) 42.55 (35.31 to 49.79), p <0.0001.

ADHD-RS scores improved compared to placebo: LS mean difference (95% CI) -17.1 (-20.41
to -13.78) for total score, -8.33 (-9.96 to -6.71) for inattention score and -8.76 (-10.52 to -
7.00) for hyperactivity / impulsivity score, p <0.0001). There was an improvement in
ADHD-RS scores for all dose levels during the dose optimization phase.

For the MSQ, overall 86 (76.1%) subjects were very satisfied with LDX, 47 (41.6%)
considered LDX much better than their previous treatment and 65 (57.5%) would
absolutely continue to use the study treatment.

7.1.1.5. Study SPD489-316
7.1.1.5.1. Study design, objectives, locations and dates

Study SPD489-316 (Table 8) was a multicentre, Phase 3b, randomised, double blind, placebo
controlled, dose optimization, crossover, safety and efficacy study with an open-label dose
optimisation phase designed to assess the duration of efficacy, tolerability and safety of LDX 30
mg, 50 mg and 70mg in adults aged 18-55 years diagnosed with ADHD. The study was
conducted at five centres in the US from July 2008 to December 2008.

7.1.1.5.2. Inclusion and exclusion criteria
The study included:
Adults 18-55 years of age, inclusive
Who met DSM-IV-TR criteria for a primary diagnosis of ADHD
Baseline score of 228 using the Adult ADHD-RS with prompts

Minimum level of intellectual functioning, as determined by an 1Q score of 280 based on the
Kaufman Brief Intelligence Test (KBIT)

The exclusion criteria included:
Any clinically significant ECG or clinically significant laboratory abnormality

History of moderate to severe hypertension or had a resting sitting SBP >139mmHg DBP
>89mmHg

7.1.1.5.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg, or 70 mg
Placebo

Treatments were administered once daily in the morning. There was a 1 week washout period,
a 4 week dose optimisation phase, and a 2 week crossover phase. Dose was titrated from a
starting dose of 30 mg, evaluated weekly, and adjusted based on efficacy and tolerability.

7.1.1.54. Efficacy variables and outcomes

The primary efficacy outcome measure was the change in PERMP total score. Secondary
efficacy outcome measures were:

PERMP score for the number of math problems attempted
PERMP score for the number of math problems answered correctly

Adult ADHD-RS with prompts total score
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CGI-S and CGI-I
BADDS
AIM-A

The safety outcome measures were: AEs, physical examinations, vital signs, ECG and weight. The
schedule of study visits is displayed in the CSR.

7.1.1.5.5. Randomisation and blinding methods

Subjects were randomised to one of two dosing sequences. The two treatments were
indistinguishable in appearance.

7.1.1.5.6. Analysis populations

The ITT population included all subjects who are randomised and have at least one post-dose
primary efficacy assessment (i.e., having PERMP Total score at Visit 5) after randomisation.

7.1.1.5.7. Sample size

The sample size calculation was based on the post-dose average of the PERMP Total scores, a
power of 90%, SE of 0.49, and a level of significance of 0.05. Anticipating a 15% dropout rate,
the final sample size was 106 subjects.

7.1.1.5.8. Statistical methods

Hypothesis tests were performed using LS mean (95% CI) for the difference between active
treatment and placebo, calculated using ANOVA models.

7.1.1.5.9. Participant flow

A total of 142 subjects were enrolled in the study, 127 were randomised to treatment, and 103
completed the study. There were 142 subjects included in the safety population and 105 in the
ITT. Subject disposition is summarised in the CSR.

7.1.1.5.10. Baseline data

There were 88 (62%) males, 54 (38.0%) females, and the age range was 18 to 55 years. The
three dose groups were similar in demographic characteristics, except that mean weight
increased with dose level.

7.1.1.511 Results for the primary efficacy outcome

There was a significant increase in PERMP total scores at all time points from 2 hours post dose
to 14 hours post dose. The maximum effect size was at 4 hours post dose: LS mean difference
(95% CI) 29.4 (18.5 to 40.4), p <0.0001.

7.1.1.5.12. Results for other efficacy outcomes

There was an improvement in PERMP score (number of math problems attempted) at all
time points from 2 hours post dose to 14 hours post dose. The maximum effect size was at 4
hours post dose: LS mean difference (95% CI) 15.1 (9.7 to 20.5), p <0.0001

There was an improvement in PERMP score (number of math problems answered correctly)
at all time points from 2 hours post dose to 14 hours post dose. The maximum effect size
was at 4 hours post dose: LS mean difference (95% CI) 14.3 (8.8 to 19.9), p <0.0001.

ADHD-RS scores improved compared to placebo: LS mean difference (95% CI) -11.5 (-14.2
to -8.9) for total score, -6.3 (-7.7 to -4.9) for inattention score and -5.2 (-6.6 to -3.7) for
hyperactivity / impulsivity score, p <0.0001. There was an improvement in ADHD-RS scores
for all dose levels during the dose optimization phase.

CGI-I scores were improved relative to placebo in the crossover phase, p <0.0001.
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All components of the BADDS scores improved from baseline during the dose optimization
phase.

There was improvement in AIM-A Overall Quality of Life Questions 1, 4, 5, 6, 7, 8, 9a and 9b
at the final dose in the dose optimization phase but no change for Questions 2 and 3.

For the MSQ, overall 79 (55.6%) subjects were very satisfied with LDX, 22 (27.8%)
considered LDX much better than their previous treatment and 77 (54.2%) would
absolutely continue to use the study treatment.

7.1.1.6. Study SPD489-325
7.1.1.6.1. Study design, objectives, locations and dates

Study SPD489-325 (Table 9) was a multicentre, Phase 3, randomised, double blind, parallel
group, placebo and active controlled, dose optimisation, safety and efficacy study of LDX in
children and adolescents aged 6 to17 years with ADHD. The study was conducted at 48 sites in
the EU from November 2008 to March 2011.

7.1.1.6.2. Inclusion and exclusion criteria
The study included

Male or female subjects, between 6-17 years of age, inclusive, who met the DSM-IV-TR
criteria for a primary diagnosis of ADHD

Baseline ADHD-RS-IV Total Score 228.
FOCP agreed to comply with any applicable contraceptive

Blood pressure measurements within the 95th percentile for age, gender, and height at
Screening and Baseline

Functioning at an age-appropriate level intellectually
The exclusion criteria included:

Current, controlled or uncontrolled, comorbid psychiatric diagnosis with significant
symptoms

Conduct disorder
Known history of symptomatic cardiovascular disease
7.1.1.6.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg or 70 mg
Concerta 18 mg, 36 mg or 54 mg
Placebo

Treatments were administered orally, once daily for 7 weeks. The optimal dose was determined
for each subject during the first 4 weeks guided by TEAEs and clinical judgement.

7.1.1.6.4 Efficacy variables and outcomes

The primary efficacy outcome measure was change from baseline in ADHD-RS-IV Total Score.
The secondary efficacy outcome measures were:

ADHD-RS-IV Hyperactivity/Impulsivity Subscale Score and Inattention Subscale Score
CGI (Severity and Improvement)

CPRS-R
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Quality of life measures were:
CHIP-CE:PRF
WFIRS-P
HUI-2

The safety outcome measures were TEAEs, laboratory tests, vital signs, ECG, BPRS-C and C-
SSRS. The schedule of study visits is summarised in the CSR.

7.1.1.6.5. Randomisation and blinding methods

Subjects were randomised in the ration 1:1:1, stratified by age group. Blinding was maintained
by over-encapsulation.

7.1.1.6.6. Analysis populations

The FAS included all subjects who were randomised and who took at least one dose of
investigational product.

7.1.1.6.7. Sample size

The sample size calculation was based upon the primary efficacy measurement (change from
Baseline in ADHD-RS-IV Total Score at Endpoint) and was determined for the comparison
between LDX and placebo. Using an effect size of at least 0.45 between LDX and placebo, 90%
power and a significance level of 0.05 a total of 210 subjects (105 in each group) would be
required. Assuming a 5% drop-out rate, the final sample size was 222 subjects.

7.1.1.6.8. Statistical methods

Missing data were handled using LOCF. Hypothesis tests were performed using ANCOVA models
for the change from Baseline, including treatment, country, and age groups as fixed effects and
Baseline value as a covariate.

7.1.1.6.9. Participant flow

A total of 336 subjects were randomised: 113 to LDX, 111 to placebo and 112 to Concerta. Of
these, 196 (58.3%) subjects completed the study. There were 332 (98.8%) subjects included in
the safety population and 317 (94.3%) in the FAS.

7.1.1.6.10. Major protocol violations/deviations

There were protocol deviations for 105 (31.6%) subjects, the most common being violation of
inclusion/exclusion criteria in 84 (25.3%) subjects.

7.1.1.6.11. Baseline data

There were 268 (80.7%) males, 64 (19.3%) females, and the age range was 6 to 17 years. The
treatment groups were similar in baseline demographic characteristics and in disease severity.

7.1.1.6.12. Results for the primary efficacy outcome

There was a significant improvement in ADHD-RS-IV Total Score from baseline in all three
treatment groups, and the improvement was significantly greater in the LDX and Concerta
groups than placebo. By 95% CI analysis, there was greater effect in the LDX group at endpoint
than in the Concerta group: mean (95% CI) change from baseline -24.7 (-26.7 to -22.6) for LDX,
-18.9 (-21.4 to -16.4) for Concerta and -6.3 (-8.3 to -4.4) for placebo. The ANCOVA model
calculated the LS mean (95% CI) difference in effect compared to placebo as -18.6 (-21.5 to -
15.7) for LDX and -13.0 (-15.9 to -10.2) for Concerta at endpoint. Effect was not influenced by
age category or gender.

7.1.1.6.13. Results for other efficacy outcomes

The results for the secondary efficacy outcome measure were:
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For ADHD-RS-IV Hyperactivity /Impulsivity Subscale Score the ANCOVA model calculated
the LS mean (95% CI) difference in effect compared to placebo as -8.5 (-10.2 to -6.8) for
LDX and -5.9 (-7.6 to -4.2) for Concerta at endpoint (p <0.0001). The effect was consistent
throughout the treatment period.

For ADHD-RS-IV Inattention Subscale Score the ANCOVA model calculated the LS mean
(95% CI) difference in effect compared to placebo as -10.2 ( -12.1 to -8.3) for LDX and -7.3 (-
9.2 to -5.4) for Concerta at endpoint (p <0.0001). The effect was consistent throughout the
treatment period.

CGI Severity improved from baseline to endpoint relative to placebo for both the LDX and
Concerta groups (p <0.001).

CGI Improvement improved from baseline to endpoint relative to placebo for both the LDX
and Concerta groups (p <0.001).

CPRS-R improved from baseline to a greater extent in the LDX and Concerta groups: mean
(SD) change from baseline -24 (17.76) for LDX, -5.0 (13.33) for placebo, and -19.1 (20.48)
for Concerta.

CHIP-CE:PRF global scores improved to a greater extent in the LDX (p <0.001) and Concerta
(p <0.009) groups than placebo.

WFIRS-P global scores improved to a greater extent in the LDX (p <0.031) and Concerta (p
<0.022) groups than placebo.

There was no significant difference between the treatment groups in HUI-2.
7.1.1.7. Study SPD489-326
7.1.1.7.1. Study design, objectives, locations and dates

Study SPD489-326 (Table 10) was a multicentre Phase 3, study to evaluate the long-term
maintenance of efficacy and safety of SPD489 in children and adolescents diagnosed with
moderately symptomatic ADHD. The study was conducted at 41 sites in the EU and the US from
January 2009 to October 2011. The subjects recruited from the European sites had followed on
from Study SPD489-325.

7.1.1.7.2. Inclusion and exclusion criteria

The study included European children and adolescents (6-17 years of age inclusive at the time
of consent for the antecedent study, SPD489-325) who had been exposed to double-blind test
product for a minimum of 4 weeks, reached Visit 4, and completed the 1-week post-treatment
washout during Study SPD489-325. In addition, in order to ensure the sample size necessary to
assess the primary efficacy measure was met, US children and adolescents (6 to 17 years of age
inclusive) were also evaluated for direct entry into the study using inclusion and exclusion
criteria similar to those for Study SPD48-325.

7.1.1.7.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg or 70 mg
Placebo

The treatment duration was for 30 weeks. There was an open label dose titration of LDX from
30 to 70 mg, then daily treatment for 20 weeks. This was followed by a randomised withdrawal
period (to ongoing LDX or placebo) for 6 weeks.
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7.1.1.7.4. Efficacy variables and outcomes

The primary efficacy outcome measure was relapse, defined as: the subject had a 250% increase
in ADHD-RS-IV Total Score compared to the ADHD-RS-IV Total Score at randomisation, and the
subject had a =2-point increase in CGI-S score relative to the CGI-S score at randomisation.
Secondary efficacy outcome measures were:

ADHD-RS-IV
CGI
Quality of life measures were:
CHIP-CE:PRF
WFIRS-P
HUI-2

The safety outcome measures were: TEAESs, laboratory tests, vital signs, ECG, BPRS-C, C-SSRS.
The schedule of study visits is summarized in the CSR.

7.1.1.7.5. Randomisation and blinding methods

Subjects were randomised at the end of the open label phase. Randomisation was stratified by
country. The study treatments were identical in appearance.

7.1.1.7.6. Analysis populations

The FAS included all subjects who were randomised and received at least one dose of
investigational product during the Randomised Withdrawal Period.

7.1.1.7.7. Sample size

The sample size calculation was based on the primary efficacy outcome measure (relapse).
Relapse rates of 20% and 50% were anticipated for LDX and placebo groups respectively, and in
order to achieve 90% power at a level of significance of 0.05 (2-sided) using a chi-square test
with equal allocation to treatment groups, 104 subjects (52 subjects in each group) was
required.

7.1.1.7.8. Statistical methods

Hypothesis tests were performed using a Cochran-Mantel-Haenszel test stratified by country.
Missing data were imputed using LOCF.

7.1.1.7.9. Participant flow

A total of 276 subjects were enrolled: 236 from Study SPD489-325 and 40 directly enrolled
subjects in the US; 157 subjects entered the randomised withdrawal period. There were 153
subjects included in the FAS.

7.1.1.7.10. Major protocol violations/deviations

Major protocol deviations were reported in 147 (53.3%) subjects in the open label population,
the most common being violation of inclusion/exclusion criteria in 127 (46.0%) subjects. Three
subjects from one site were excluded from analysis because of “lack of medical coverage” at the
site.

7.1.1.7.11. Baseline data

The enrolled population included 212 (76.8%) males, 64 (23.2%) females, and the age range
was 6 to 17 years (at enrolment). The randomised population included 123 (78.3%) males, 34
(21.7%) females, and the age range was 6 to 17 years (at enrolment). The treatment withdrawal
groups were similar in demographic characteristics and baseline disease severity.
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7.1.1.7.12. Results for the primary efficacy outcome

Relapse (treatment failure) was reported in twelve (15.8%) subjects in the LDX group and 52
(67.5%) in the placebo (p<0.001). The majority of relapses occurred within 2 weeks: six of
twelve relapsing subjects in the LDX group and 39 of 52 in the placebo. The results were similar
by age category: ten (18.9%) subjects aged 6 to 12 years in the LDX group compared with 34
(68.0%) in the placebo; two (8.7%) subjects aged 13 to 17 years in the LDX group compared
with 18 (66.7%) in the placebo.

7.1.1.7.13. Results for other efficacy outcomes

For ADHD-RS-1V: The overall mean (SD) decreases from Baseline in ADHD-RS-IV Total Score
at end of dose-optimisation for extension (European) and directly enrolled (US) subjects
were -25.6 (10.55) and -25.0 (13.05), respectively. Overall mean (SD) decreases from
Baseline at Endpoint for extension (European) and directly enrolled (US) subjects were -
26.5 (11.05) and -27.2 (13.29). The mean (SD) change in ADH-RS-1V during the withdrawal
period was 1.9 (6.97) in the LDX group and 14.5 (9.95) in the placebo; LS mean (95% CI)
difference -12.6 (-15.4 to -9.8) p <0.001.

For CGI-S and CGI-I there were improvements from Baseline during the open label phase
(Tables 7.1.1.7.6 and 7.1.1.7.7). At Endpoint for the randomised withdrawal phase, mean
(95% CI) CGI-S was 1.9 (1.7 to 2.1) for the LDX group and 3.5 (3.2 to 3.9) for the placebo.

There was a small increase in CHIP-CE:PRF Global T-score in the LDX group and a decrease
in the placebo: mean (SD) change from baseline 1.1 (6.91) for LDX and -5.4 (8.81) for
placebo (p <0.001).

There was no change in mean WFIRS-P Global Scores in the LDX group and a small increase
in the placebo: mean (SD) change from baseline 0.0 (0.186) for LDX and 0.20 (0.224) for
placebo (p <0.001).

HUI-2 Multi-attribute Utility Function Scores deceased to a greater extent in the placebo
group: mean (SD) change from baseline -0.005 (0.772) for LDX and -0.046 (0.1098) for
placebo (p =0.018).

7.1.1.8. Study SPD489-401
7.1.1.8.1. Study design, objectives, locations and dates

Study SPD489-401 (Table 11) was a multicentre, Phase 4, double-blind, placebo-controlled,
randomised withdrawal, safety and efficacy study of LDX in adults aged 18 to 55 years inclusive
with ADHD. The study was conducted at 36 sites in the US from April 2009 to July 2010.

7.1.1.8.2. Inclusion and exclusion criteria
The study included:
Males or females, 18 to 55 years of age inclusive

With documented diagnosis of ADHD or met DSM IV TR with adult prompts criteria by
history for a primary diagnosis of ADHD

ADHD-RS with adult prompts total score of <22 and CGI S score <3

On stable treatment with commercial LDX (30 mg, 50 mg, or 70mg) for a minimum of 6
months

The exclusion criteria included:
Comorbid psychiatric disorder

Currently considered a suicide risk, had previously made a suicide attempt or had a prior
history of, or was currently, demonstrating active suicidal ideation
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Known history of symptomatic cardiovascular disease
Moderate to severe hypertension or had a resting sitting SBP >139mmHg or DBP >89mmHg
7.1.1.8.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg or 70 mg
Placebo

Treatments were administered orally, once daily. There was a 3 week open label phase on
treatment with LDX followed by a 6 week double blind withdrawal phase.

7.1.1.84. Efficacy variables and outcomes

The primary efficacy outcome measure was treatment failure, defined as a 250% increase
(worsening) in the ADHD-RS with adult prompts total score and a 22 point increase
(worsening) in CGI-S score at any double-blind visit. Subjects who withdrew without providing
efficacy data were classified as treatment failures. Secondary efficacy outcome measures were:

ADHD-RS with adult prompts
CGI-S

The safety outcome measures were: AEs, vital signs, physical examination, and C-SSRS. The
schedule of study visits is summarised in the CSR.

7.1.1.8.5. Randomisation and blinding methods

Randomisation was in a 1:1 ratio, and stratified by LDX dose strength. Placebo was identical in
appearance to LDX.

7.1.1.8.6. Analysis populations

The Safety Population included all subjects who entered the open-label treatment phase of the
study and took at least one dose of investigational product. The FAS included all subjects who
were randomised and received at least one dose of investigational product.

7.1.1.8.7. Sample size

The sample size calculation was performed for the primary efficacy outcome measure. Based on
a 30 percentage point difference between treatment failure proportions of 20% and 50% in the
LDX and placebo groups, respectively, at 90% power and a significance level of 0.05 (two-sided)
using a Chi-Square test with equal allocation to treatment groups, 116 subjects would be
required. Assuming 80% of subjects enrolled would be eligible for randomisation into the
double-blind randomised withdrawal phase, the final sample size calculation was 145 enrolled
subjects.

7.1.1.8.8. Statistical methods
Hypothesis tests were performed using the Chi squared statistic.
7.1.1.8.9. Participant flow

A total of 122 subjects were enrolled, 116 were randomised, and 63 (54.3%) completed the
study. There were 56 subjects randomised to LDX and 60 to placebo.

7.1.1.8.10. Baseline data

The enrolled population included 68 (55.7%) females and 54 (44.3%) males; and the age range
was 18 to 55 years. The dosing groups were similar in demographic characteristics.
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7.1.1.8.11. Results for the primary efficacy outcome

There was superior efficacy demonstrated for LDX. At Endpoint there were 45 (75.0%)
treatment failures in the placebo group and five (8.9%) in the LDX p <0.0001. For males there
were 19 (73.1%) treatment failures in the placebo group and one (4.2%) in the LDX; and for
females there were 26 (76.5%) treatment failures in the placebo group and four (12.5%) in the
LDX.

7.1.1.8.12. Results for other efficacy outcomes

For ADHD-RS with adult prompts, at endpoint there was significant deterioration in the
placebo group compared with LDX. The mean (95% CI) change from baseline was 16.8 (13.7
to 19.8) for placebo and 1.6 (-0.8 to 3.9) for LDX.

There was significant deterioration in CGI-S at Endpoint in the placebo group compared
with the LDX, p <0.0001.

The MSQ was also administered to the study subjects. There was a higher level of
satisfaction with LDX than with placebo.

7.1.1.9. Study SPD489-403
7.1.1.9.1. Study design, objectives, locations and dates

Study SPD489-403 (Table 12) was a multicentre, Phase 4, randomised, double blind, placebo
controlled, parallel group study to evaluate the safety and efficacy of LDX on executive function
(self-regulation) behaviours in adults with ADHD reporting clinically significant impairment of

real world executive function behaviour. The study was conducted at 33 sites in the US from
May 2010 to November 2010.

7.1.1.9.2. Inclusion and exclusion criteria
The study included
Adult subjects aged 18 to 55 years inclusive

Who satisfied criteria for a diagnosis of ADHD based on DSM-IV-TR criteria and met at least
six of the nine subtype criteria on the Adult ADHD Clinical Diagnostic Scale version 1.2
(ACDSv1.2)

A total score of 265 on BRIEF-A GEC T-score by subject-report at the Baseline Visit (Visit 0),
and a score of 228 using the Adult ADHD-RS with prompts at the Baseline Visit

Subjects were to have had an established close relationship of at least 6-months duration
before the Screening Visit with an informant who was able to observe and was willing to
report on the subject’s behaviour and symptoms in multiple social settings during the
course of the study

7.1.1.9.3. Study treatments
The study treatments were:
LDX 30 mg, 50 mg or 70 mg once daily
Placebo

Treatments were administered once daily. There was a 4 week dose-optimisation phase
followed by 6 week treatment phase. Dose optimisation was based on ADHD-RS with adult
prompts, CGI-I, AEs and clinical judgement.

7.1.1.94. Efficacy variables and outcomes

The primary efficacy outcome measure was the Subject-reported BRIEF-A GEC T-score. The
secondary efficacy outcome measures were:
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Subject-reported Adult ADHD Impact Module (AIM-A),

Clinical Global Impressions (CGI),

Conners’ Adult ADHD Rating Scales (CAARS)

Adult ADHD Quality of Life (AAQoL)

Marital Impact Checklist (MIC)

Marital Satisfaction Inventory - Revised (MSI-R)

Alabama Parenting Questionnaire (APQ)

Alabama Parenting Questionnaire-Preschool Revision (APQ-PR).

The safety outcome measures were: TEAEs, C-SSRS, clinical laboratory investigations, and
physical examinations. The schedule of study visits is displayed in the CSR.

7.1.1.9.5. Randomisation and blinding methods

Subjects were randomised 1:1. Treatments were over-encapsulated and were identical in
appearance and weight to placebo.

7.1.1.9.6. Analysis populations

The FAS included all subjects who took one dose of investigational product in the double blind
evaluation phase and had one post baseline primary efficacy assessment. The safety population
included all subjects who took at least one dose of investigational product in the double blind
evaluation phase.

7.1.1.9.7. Sample size

The sample size calculation assumed a treatment effect size of 0.56 for the comparison between
LDX and placebo, and used a power of 80% and a level of significance of 0.05 to determine that
52 subjects were required in each treatment group. This was increased to 80 in each group to
account for dropouts.

7.1.1.9.8. Statistical methods
Hypothesis tests were performed using an ANCOVA model.
7.1.1.9.9. Participant flow

There were 161 subjects enrolled in the study and randomised: 80 to LDX, and 81 to placebo.
The safety population included 79 in the LDX group and 80 in the placebo. The FAS included 79
subjects in the LDX group and 75 in the placebo. A total of 62 (78.5%) subjects in the LDX group
and 55 (66.3%) in the placebo completed the study.

7.1.1.9.10. Baseline data

There were 83 (52.2%) males, 76 (47.8%) females, and the age range was 18 to 55 years. The
treatment groups were similar in demographic characteristics and in baseline disease
characteristics (Tables 7.1.1.9.3 and 7.1.1.9.4). Prior ADHD medication had been received by 34
(43.0%) subjects in the LDX group and 40 (50.0%) in the placebo. During the study 57 (72.2%)
subjects in the LDX group and 55 (68.8%) in the placebo received concomitant medications.

7.1.1.9.11 Results for the primary efficacy outcome

There was an improvement in BRIEF-A GEC T-score relative to placebo: LS mean (95% CI)
difference from baseline relative to placebo -11.2 (-15.9 to -6.4), p <0.0001. There was no effect
for gender.
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7.1.1.9.12. Results for other efficacy outcomes

There was an improvement in AIM-A multi-item scales relative to placebo: LS mean (95%
CI) difference from baseline relative to placebo:

— Impact of Symptoms: Daily Interference: 21.6 (13.5 to 29.7), p <0.0001
— Impact of Symptoms: Bother/Concern: 13.5 (6.3 to 20.7) p <0.0003
— Impact of Symptoms: Relationships/communication: 7.8 0.8 to 14.9), p = 0.0302

There was an improvement relative to placebo in ADHD-RS with adult prompts for both the
hyperactivity/impulsiveness and inattentiveness subscores, p <0.0001

For CGI-I there was improvement in 62 (78.5%) subjects in the LDX group and 26 (34.7%)
in the placebo p <0.0001

For Conners’ Adult ADHD Rating Scales (CAARS) there was improvement in the LDX group
relative to placebo: LS mean (95% CI) difference from baseline relative to placebo -5.5 (-9.0
to-2.1), p=0.0019.

For Adult ADHD Quality of Life (AAQoL) there was improvement in the LDX group relative
to placebo for most of the subscales. LS mean (95% CI) difference from baseline relative to
placebo

— Life productivity: 21.0 (8.4 to 33.6), p = 0.0016

— Psychological health: 12.1 (1.6 to 22.5), p = 0.0242
— Relationships: 7.3 (-3.4 to 18.0), p = 0.1752

— Total score: 14.7 (5.9 to 23.6), p = 0.0015

MIC and MSI-R were only answered by those subjects that were married. There were no
significant differences between the groups reported.

APQ and APQ-PR were only answered by those subjects with children aged 6 to 7 years and
3 to 5 years respectively. There were no significant differences between the groups
reported.

7.1.2. Other efficacy studies

Summaries of other efficacy studies are shown in the Table 13 (Studies NRP104-302 and
NRP104-304) and Table 14 (Studies SPD489-306 and SPD489-310):
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Table 13. Summary of Studies NRP104-302 and NRP104-304.

Study Design Nr. Of Dagnosis + cntena for Durationof | Test Product Reference Cntena for Results Adverse
-investigator subjects with melexclusion Treatment Dosage therapy Dose evaluation (efficacy) Reactions
-coordinating age and sex Fegimen regimen
centre Routeof Routeof
centre(s) administration, | administration
-report n® Fonmulation
Study Multicentre | 272 subjects, Children aged6 to 12 Uptol LDX 30mg, 30 | None ADHD-RS- | Therewas animproverment Therewere 987 TEAEs
NEP104-302 , open- 197 yearsinclusive, andhad | wear mg, or 70 mg v m ADHD-ES-IV score from reportedin 213 (T8%)
Module 3, label, previously satisfied DSM-IV-TE once daily CGI baseline that wasmaintained | subjects. Decreased
Section single-amm treated with criteria diagnosis of forup to one year(p <0.001) appetite wasreportedin 90
5352 long-term LDX ADHD, combined or AFEs Mean(SD) change from (33%) subjects, headache
study of 180 (69.53%) hyperactive/impulsive laboratory baseline to endpoint of-23.1 in 42 (18%) and msomia
38 sites LDXmn male, 83 subtypes. tests, (11.7) in 47 (17%). There were
children (30.5%) Or: physical For CGI-I, 168 (38.4%) no deathsreported. There
July 2003 to aged6to female, age Children previously examinatio | subjectstreatedto § months were five SAEs: splenic
January 2006 | 12wyears range 6 to 12 enrolled in a study of n, height. and 139 (93.9%) treatedto injury; dehydration; mania:
with years LDX weight, 12 monthsrecorded agitation; and
ADHD vital signs, improvement gastroenteritis. There were
ECG 30 DAEs.
Study Multicentre | 349 subjects Adults aged 18 to 55 Uptol LDX 30mg, 30 | None ADHD-RS Inthe ITT population {343 Therewere 1673 TEAEs
NEP104-304 , Dpen were enrolled, | vears, who hadsatisfied wvear mgor 70mg with adult subjects)the mean (SD) reportedin 306 (87.7%)
Module 3, label, long- 101 (54.7%) DSM-IV-TR. criteria prompts change from baseline in subjects. Insomnia was
Section tenm, single completed diagnosis of ADHD, CGI-I ADHD-ES was-24.8 (11.7), reportedin 68 (19.3%)
5352 arm study 190 (34 .4%) combined or p=0.0001. Efficacy subjects, headachein 60
of LDX in males, 139 hyperactive/ impulsive Safety: appearedtobemamtained (17.2%), dry mouthim 38
44 centres in adults with (43.6%) subtypes. andhad P3QL AEs. forup to one year (16.6%) and deceased
the US ADHD females, age completed atleast2 vital signs, The number (proportion) of appetitein 30 (14.3%).
range 18 to weeks of study laboratory subjects with improvementin | One subject died dueto
July 2006 to 56 years participationin study parameters, | CGI_Iat6émonthswas 237 cocaine and alcohol
November NEP104-303. ECGs, (93.7%) and at 12 months toxicity. There were ten
2007 physical was 174 (92.6%) SAE: reportedin eight
examinatio (2.3%) subjects. There
nand were 29 (8.3%) subjects
weight that dizcontinued due to
AE.
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Table 14. Summary of Studies SPD489-306 and SPD489-310.

range 6 to 12
years

improved by mean (8D) -
17.9(12.5)p <0.0001

Study Design Nr. Of Diagnosis + criteria for Durationof | Test Product Reference Cniteria for Results Adverse
-investigator subjects with incl'exclusion Treatment Dosage therapy Dose evaluation (efficacy) Reactions
-coordinating ageandsex Regimen regimen
centre Route of Route of
centre(s) admuinistration, administration
-report n° Formulation
Study Multicentre | 269 enrolled, Males and females aged lyear:dose | LDX 30mg, 50 | None ADHD-ES- | Therewas a sustained There were 82 TEAEs in
SPD489-306 . open- 265 received 13to 17 yvearsinclusive optimisatio | mgor 70mg Y decreasein ADHD-RS-IV 230(86.8%) subjects
Module 3, label, ling treatmentand | atthetime ofconsentof | nphaseof CGI-I that persisted for up to 12 (Table). The comumonest
Section term were included | the Study SPD489-303 4 weeks YQOL-R months. Themean (SD) TEAEs were: URTI in 38
53352 extension in the safety and satisfying all entry and decreasem ADHD-ES IV (21.9%), decreased appetite
study of population criteria for Study treatment Safety: frombaseline to endpoint in 56(21.1%). headachein
43 centres in LDXin andthe FAS SPD489-303, and phazeof48 AEs, vital was-26.2 (9.73) p=0.001. 33 (20.8%), weight
the 7S adolescents | 136(33.0%) completed a minimum of | weeks signs, The benefit was decreasedin 43 (16.2%),
aged13to completed 3 weeks of double-blind laboratory mndependent of age group imitability in 33 (12.2%),
November 17 years 187 (70.6%) treatment without tests, ECG and gender. andinsommam 32 (12.1%).
2008 to Apnl with males, 78 experiencing any C-38RS CGI-Improvedin 188 There were no deaths. There
2010 ADHD (29.4%) clinically significant AEs (97.9%) subjects at & were 13 SAEs in 10 (3.8%)
females, age that would preclude months and 133 (98.1%) subjects. DAE was recorded
range 13 to exposure to LDX subjects at 12 months for13 (3.7%) subjects
17 years There was a mean (SD) (Table). Events ocoumng in
improvementin YQOL-R more than one subject were:
scores of 3.7 (103T)p insommia (3), depressed
<0.001 mood(3) and aggression (2).
Study Multicentre | 318 subjects Males and females aged Tweek LDX 20mg, 30 | none ADHD-ES- | ADHD-RS-IV totalscore TEAEs were reported in 269
SFD480-310 . open enrolled, 317 6-12 yearsinclusive, dose mg, 40mg, 30 v changed {decreased)bya (84.9%) subjects. The rate
Module 3, label, single | received who met DSM-IV-TE. optimisatio | mg, 60mg or CGI-5 mean(93% CI)of-28.6 (- of TEAEs did notincrease
Section group, dose | treatmentand | critera for a primary nand T0mg once CGI-I 29.8to-27.4) to endpoint with dose. There were no
5352 optimisatio | were included | diagnosis of ADHD; maintenanc | daily PGA (p<0.0001). deaths. SAEs were reported
nandlong- | inthesafety with a Baseline ADHD- ephase At endpoint, 34 subjects in two subjects. DAE
42 centres in term study population, RS-IV total score 228; Safety: were dose with 20 mg, 71 occuredin 12 (3.8%)
the US of LDX in 316 were functioning at an age- AEs, vital with 30 mg, 61 with 40 mg, | subjects.
children includedin appropriate level signs, TOwith 50mg, 47 with 60
June 2007 to agedfto the ITT intellectually; and with ECGs mg, and 33 with 70 mg.
January 2008 | 12years population blood pressure EESC CGI-Iimproved at endpoint
with 278 (87 4%) measurements within the BRIEF in 284 (89 9%) subjects
ADHD subjects 95thpercentile for age, MSQ At endpoint PGA scores
completedthe | gender, and height improvedin 267 (83.0%)
study subjects
224(70.7%) EESC total score improved
male, 83 by amean (SD) of -7.4
(29.3%) (18.3),p<0.0001
female, age Global BRIEF scores
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7.1.2.1. Study NRP104-302

Study NRP104-302 was a multicentre, open-label, single-arm long-term study of LDX in children
aged 6 to 12 years with ADHD (Table 13). The study was conducted at 38 sites in the US from
July 2005 to January 2006. The study included children aged 6 to 12 years inclusive, who had
satisfied DSM-IV-TR criteria diagnosis of ADHD, combined or hyperactive/impulsive subtypes;
or alternatively children previously enrolled in a study of LDX. The study treatment was LDX 30
mg, 50 mg, or 70 mg once daily for up to 1 year. The efficacy outcome measures were: ADHD-
RS-IV and CGI. The safety outcome measures were AEs, laboratory tests, physical examination,
height, weight, vital signs, and ECGs. The study included 272 subjects, 197 previously treated
with LDX; 189 (69.5%) males, 83 (30.5%) females, with an age range 6 to 12 years. There was
an improvement in ADHD-RS-IV score from baseline that was maintained for up to one year (p
<0.001). Mean (SD) change in ADHD-RS-IV from baseline to endpoint was -25.1 (11.7). For CGI-
I, 168 (88.4%) subjects treated to 6 months and 139 (95.9%) treated to 12 months recorded
improvement.

7.1.2.2. Study NRP104-304

Study NRP104-304 (Table 13) was a multicentre, open label, long-term, single arm study of LDX
in adults with ADHD. The study was conducted at 44 centres in the US from July 2006 to
November 2007. The study included adults aged 18 to 55 years, who had satisfied DSM-IV-TR
criteria diagnosis of ADHD, combined or hyperactive/impulsive subtypes, and had completed at
least 2 weeks of study participation in study NRP104-303. The study treatment was LDX 30 mg,
50 mg or 70 mg (dose-optimised) for up to 1 year. The efficacy outcome measures were ADHD-
RS with adult prompts and CGI-I. The safety outcome measures were: PSQI, AEs, vital signs,
laboratory parameters, ECGs, physical examination and weight. A total of 349 subjects were
enrolled and 191 (54.7%) completed. There were 190 (54.4%) males, 159 (45.6%) females, and
the age range was 18 to 56 years. In the ITT population (345 subjects) the mean (SD) change
from baseline in ADHD-RS was -24.8 (11.7), p <0.0001. Efficacy appeared to be maintained for
up to one year. The number (proportion) of subjects with improvement in CGI-I at 6 months
was 237 (93.7%) and at 12 months was 174 (92.6%).

7.1.2.3. Study SPD489-306

Study SPD489-306 (Table 14) was a multicentre, open-label, long term extension study of LDX
in adolescents aged 13 to 17 years with ADHD. The study was conducted at 45 centres in the US
from November 2008 to April 2010. The study included males and females aged 13 to 17 years
inclusive at the time of consent of the Study SPD489-305 and satisfying all entry criteria for
Study SPD489-305, and completed a minimum of 3 weeks of double blind treatment without
experiencing any clinically significant AEs that would preclude exposure to further LDX. The
study treatment was LDX 30 mg, 50 mg or 70 mg once daily for 1 year; including a dose
optimisation phase of 4 weeks and treatment phase of 48 weeks. The efficacy outcome
measures were: ADHD-RS-1V, CGI-1, and YQOL-R. The safety outcome measures were: AEs, vital
signs, laboratory tests, ECG, and C-SSRS. There were 269 subjects enrolled in the study, of whom
265 received treatment and were included in the safety population and the FAS. A total of 156
(58.0%) subjects completed the study. There were 187 (70.6%) males, 78 (29.4%) females, and
the age range was 13 to 17 years. There was a sustained decrease in ADHD-RS-IV that persisted
for up to 12 months. The mean (SD) decrease in ADHD-RS-1V from baseline to endpoint was -
26.2 (9.75) p<0.001. The benefit was independent of age group and gender. CGI-I improved in
188 (97.9%) subjects at 6 months and 153 (98.1%) subjects at 12 months. There was a mean
(SD) improvement in YQOL-R scores of 5.7 (10.37) p <0.001.

7.1.2.4. Study SPD489-310

Study SPD489-310 (Table 14) was a multicentre, open label, single group, dose optimisation
and treatment study of LDX in children aged 6 to 12 years with ADHD. The study was conducted
at 42 centres in the US from June 2007 to January 2008. The study included males and females

PM-2012-01494-3-1. Extract from the Clinical Evaluation Report for Vyvanse, lisdexamfetamine dimesilate Page 47 of 73



Therapeutic Goods Administration

aged 6-12 years inclusive; who met DSM-IV-TR criteria for a primary diagnosis of ADHD; with a
Baseline ADHD-RS-IV total score 228; functioning at an age-appropriate level intellectually; and
with blood pressure measurements within the 95th percentile for age, gender, and height. The
study treatments were: LDX 20 mg, 30 mg, 40 mg, 50 mg, 60 mg or 70 mg once daily. There was
a 7 week dose optimisation and maintenance phase, with titration of dose commencing at the 20
mg level and increased by 10 mg each week up to 70 mg. The study outcome measures were:
ADHD-RS-1V, CGI-S, CGI-1, and PGA. The safety outcome measures were: AEs, vital signs, ECGs,
EESC, BRIEF, and MSQ. There were 318 subjects enrolled in the study, 317 received treatment
and were included in the safety population, and 316 were included in the ITT population. A total
of 278 (87.4%) subjects completed the study. There were 224 (70.7%) males, 93 (29.3%)
females, and the age range was 6 to 12 years. ADHD-RS-IV total score changed (decreased) by a
mean (95% CI) of -28.6 (-29.8 to -27.4) to endpoint (p <0.0001). At endpoint, 34 subjects were
dosed with 20 mg, 71 with 30 mg, 61 with 40 mg, 70 with 50 mg, 47 with 60 mg, and 33 with 70
mg. CGI-I improved at endpoint in 284 (89.9%) subjects. At endpoint PGA scores improved in
267 (85.0%) subjects. EESC total score improved by a mean (SD) of -7.4 (18.3), p < 0.0001.
Global BRIEF scores improved by mean (SD) -17.9 (12.5) p <0.0001.

7.1.3. Analyses performed across trials (pooled analyses and meta-analyses)
Pooled efficacy analyses were not provided in the submission.
7.1.4. Evaluator’s conclusions on clinical efficacy for ADHD

In children with ADHD aged 6 to 12 years LDX was demonstrated to be superior to placebo.
Although there was no statistically significant difference between the treatment levels, in Study
NRP104-301 there was increased benefit for the 70 mg dose in comparison with the 30 mg and
50 mg. The LS mean (95% CI) difference compared to placebo was -15.58 (-20.78 to -10.38) for
30 mg,-17.21 (-22.33 to -12.08) for 50 mg and -20.49 (-25.63 to -15.36) for 70 mg. Study
SPD489-311 demonstrated clinically and statistically significant increases in performance in a
classroom setting for up to 13 hours post dose.

In adults with ADHD aged 18 to 55 years LDX was demonstrated to be superior to placebo. Even
when subjects were titrated to optimal dose there still appeared to be increasing benefit with
increasing dose, although the differences between dose levels were not statistically significant.
In Study NRP104-303 for ADHD-RS the LS mean (95% CI) difference compared to placebo was -
8.04 (-12.14 to -3.95) for 30 mg, -9.16 (-13.25 to -5.08) for 50 mg and -10.41 (-14.49 to -6.33)
for 70 mg. Study SPD489-316 demonstrated benefit for up to 14 hours post-dose. Study SPD48-
403 demonstrated clinically significant improvements in performance in a workplace setting.

In adolescents with ADHD aged 13 to 17 years LDX was demonstrated to be superior to placebo.
When the subjects were titrated to optimal dose there was no clinically significant difference in
effect between the 50 mg and 70 mg dose level. In Study SPD489-305 for ADHD-RS total score
the LS mean (95% CI) difference compared to placebo was -6.06 (-9.64 to -2.47) for 30 mg, -8.04
(-11.63 to -4.45) for 50 mg and -7.86 (-11.44 to -4.28) for 70 mg.

In children and adolescents aged 6 to 17 years there was comparable efficacy between LDX and
Concerta. In Study SPD489-325 for ADHD-RS total score by 95% ClI analysis, there was greater
effect in the LDX group at endpoint than in the Concerta group: mean (95% CI) change from
baseline -24.7 (-26.7 to -22.6) for LDX, -18.9 (-21.4 to -16.4) for Concerta and -6.3 (-8.3 to -4.4)
for placebo. However, it is not clear that the dose levels chosen for Concerta were comparable to
those for LDX.4

4 Sponsor clarification: The Concerta arm was included as a reference arm - for assay sensitivity - rather than to
demonstrate superiority or non-inferiority; therefore a comparison between the two products was not an objective of
the study. However, the study employed the approved dosage regimen for Concerta in Europe where the study was
carried out. This is also in line with the approved dosage regimen for children and adolescents in Australia, ie 18-54
mg per day.
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Following 6 months of treatment in children and adolescents, withdrawal of treatment resulted
in relapse in 67% of subjects (Study SPD489-326). However, there did not appear to be rebound
or withdrawal effects. Similarly in adults, following withdrawal of treatment there was relapse
in 75% of subjects (Study SPD489-401). There did not appear to be rebound or withdrawal
effects.

In all of the efficacy studies the results of the secondary efficacy outcome measures supported
the results of the primary efficacy outcome measures. The efficacy results were not influenced
by gender, age group or race.

The follow-on studies in children, adolescents and adults all supported the maintenance of
efficacy for up to 12 months.

Subjects with prior cardiovascular disease, ECG abnormalities or hypertension were excluded
from the clinical studies.

The outcome measures were appropriate and explored different aspects of ADHD. Hence
clinically relevant endpoints were explored in the development program. Blinding to study
treatment was appropriate in all the clinical studies. The hypothesis tests were all performed
using appropriate statistical procedures.

However, comparator controlled studies were not performed. Although LDX would be expected
to have comparable efficacy to d-amphetamine, a non-inferiority comparison with
methylphenidate would be useful for clinicians.

8. Clinical safety

8.1. Studies providing evaluable safety data
The following studies provided evaluable safety data:
Pivotal efficacy studies
In the pivotal efficacy studies, the following safety data were collected:
TEAEs, SAEs and DAEs
AEs of particular interest, including ECGs and vital signs (pulse rate, SBP, DBP and weight)
Laboratory tests
Other studies

The clinical pharmacology studies also addressed vital signs and ECGs.

8.2. Pivotal studies that assessed safety as a primary outcome

There were no pivotal studies that addressed safety as a primary outcome.

8.3. Patient exposure

As stated in the Risk Management Plan, 340 subjects were exposed to LDX in the Phase I studies.
In the Phase 2, 3, and 4 studies a total of 1941 subjects have been exposed to LDX in 13 studies
enrolling subjects with ADHD (including 852 children, 337 adolescents, and 752 adults exposed
to at least one dose of LDX). In the Summary of Clinical Safety, it states that 512 subjects have
been treated for more than one year in clinical studies (Table 15).
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Table 15. Investigational Product Exposure in Phase II-1V Studies.

The safety database included 279 subjects treated in Phase 1 studies and 1941 subjects treated
with LDX in Phase 2, 3 and 4 studies. In the Phase 1 studies there were 177 (63.4%) males and
102 (36.6%) females and the age range was 6 to 84 years. There were 18 subjects aged 6 to 12
years. In the Phase 2, 3 and 4 studies there were 1248 (64.3%) males, 693 (35.7%) males and
the age range was 6 to 55 years. There were 852 subjects aged 6 to 12 years, 337 aged 13to 17
years and 752 aged 18 to 55 years.

There were 665 subjects exposed to LDX for 2181 days and 512 for 2360 days. There were 198
children aged 6 to 12 years exposed for 2181 days and 148 for 2360 days. There were 197
adolescents aged 13 to 17 years exposed for 2181 days and 164 for 2360 days. There were 270
adults aged 18 to 55 years exposed for 2181 days and 200 for 2360 days.

8.3.1. Patient exposure in pivotal and follow-on studies
In Study NRP104-201 there were 50 subjects exposed to LDX 30 mg to 70 mg for 7 days.

In Study NRP104-301 a total of 218 subjects aged 6 to 12 years were exposed to LDX, of
whom 181 were exposed for 4 weeks.

In Study NRP104-303 there were 119 adult subjects exposed to 30 mg (104 for 228 days),
117 to 50 mg (8 for 228 days), and 122 to 70 mg (8 for 228 days).

In Study SPD489-305 there were 86 subjects exposed to 30 mg only, with 64 exposed for
more than 21 days, 75 exposed to 50 mg, with 68 exposed for more than 14 days, and 72
exposed to 70 mg with 69 exposed for more than 7 days.

In Study SPD489-311 there were 120 subjects exposed to LDX 30 mg to 70 mg, 76 of whom
were exposed for >4 weeks.

In Study SPD489-316 a total of 142 adult subjects were exposed to 30 mg to 70 mg LDX,
with 97 subjects exposed for more than 4 weeks.

In Study SPD489-325 there were 111 subjects exposed to LDX, 82 of whom were exposed
for more than 6 weeks.

In Study SPD489-326 there were 276 children and adolescents exposed to LDX, with 183
exposed for 2169 days, and three subjects exposed for 2365 days.

In Study SPD489-401 there were 122 adult subjects exposed to LDX, 118 of whom were
exposed for 3 weeks or more, and 50 were exposed for 7 weeks or more.
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In Study SPD48-403 there were 79 subjects exposed to LDX, with 64 exposed for more than
8 weeks.

In Study NRP104-302 there were 272 subjects exposed to LDX: all 272 to 30 mg, 225 to 50
mg and 133 to 70 mg. Of these subjects, 146 were exposed for 249 weeks.

In Study NRP104-304 there were 349 subjects exposed to LDX, 261 (74.8%) subjects for 26
months and 195 for 249 weeks.

In Study SPD489-306 there were 265 subjects exposed to LDX, of whom 189 were exposed
for 2181 days and 149 for 2360 days.

In Study SPD489-310 there were 317 children aged 6 to 12 years treated with LDX, 292
subjects were treated for 27 weeks.

8.4. Adverse events
8.4.1. All adverse events (irrespective of relationship to study treatment)
8.4.1.1. Pivotal studies

In Study NRP104-301 there were 151 TEAEs in 51 (72%) subjects in the 30 mg group, 133 in 50
(68%) in the 50 mg, 202 in 61 (84%) in the 70 mg and 66 in 34 (47%) in the placebo group.
Decreased appetite and insomnia were more common in the LDX groups.

In Study NRP104-303 there were 299 TEAEs reported in 90 (76%) subjects in the 30 mg group,
3361in 90 (77%) in the 50 mg, 329 in 103 (84%) in the 70 mg, and 69 in 36 (58%) in the
placebo. The commonest TEAEs in the LDX groups were decreased appetite (27% of LDX
exposed subjects), dry mouth (26%), headache (21%) and insomnia (19%).

In Study SPD489-305, TEAEs were reported in 51 (65.4%) subjects in the 30 mg group, 53
(68.8%) in the 50 mg, 56 (71.8%) in the 70 mg and 45 (58.4%) in the placebo. The commonest
TEAEs in the LDX group were decreased appetite (33.9% subjects), headache (14.6%), insomnia
(11.2%) and weight decreased (9.4%).

In Study SPD489-311, TEAEs were reported in 110 (85.3%) subjects during the dose-
optimisation phase, and 38 (33.0%) subjects during the crossover phase. During the dose
optimization phase decreased appetite/anorexia was reported in 68 (52.7%) subjects, insomnia
in 35 (27.1%), and headache in 22 (17.1%). During the crossover phase decreased appetite was
reported in seven (6.1%) subjects and headache in six (5.2%).

In Study SPD489-316 during the dose optimization phase, TEAEs were reported in 113 (79.6%)
subjects. The commonest TEAEs were decreased appetite (36.6% subjects), dry mouth (30.3%),
headache (19.7%) and insomnia (18.3%). During the crossover phase 32 (27.8%) subjects
reported TEAEs during LDX treatment, the commonest being dry mouth and decreased appetite,
each in four (3.5%) subjects.

In Study SPD489-325, there were 294 TEAEs reported in 80 (72.1%) subjects in the LDX group,
158in 63 (57.3%) in the placebo and 239 in 72 (64.9%) in the Concerta. Anorexia/decreased
appetite and insomnia occurred in a greater proportion of subjects in the LDX group than either
the placebo or Concerta groups.

In Study SPD489-326, during the open label phase 1103 TEAEs were recorded in 227 (82.2%)
subjects. The commonest TEAEs during this period were: decreased appetite, headache and
decreased weight. During the randomised withdrawal phase 63 TEAEs were recorded in 31
(39.7%) subjects in the LDX group and 34 in 20 (25.3%) in the placebo. There did not appear to
be TEAEs that could be attributed to withdrawal in the placebo group.

In Study SPD489-401 during the open-label phase there were 35 TEAEs reported in 25 (20.5%)
subjects. During the double blind withdrawal phase there were 59 TEAEs in 45 (38.8%) subjects

PM-2012-01494-3-1. Extract from the Clinical Evaluation Report for Vyvanse, lisdexamfetamine dimesilate Page 51 of 73



Therapeutic Goods Administration

in the LDX group and 21 in 18 (30.0%) in the placebo. There did not appear to be an increase in
AEs that could be related to withdrawal in the placebo group.

In Study SPD48-403, TEAEs were reported in 62 (78.5%) subjects in the LDX group and 47
(58.8%) in the placebo. The commonest TEAEs in the LDX group were decreased appetite, dry
mouth, headache, feeling jittery and insomnia.

8.4.1.2. Other studies

In Study SPD489-109 TEAEs were reported in two (10.0%) of 20 subjects at the 50mg dose, ten
(50.0%) of 20 subjects at the 100mg dose, eleven (61.1%) of 18 subjects at the 150mg dose,
seven (58.3%) of twelve subjects at the 200mg dose, and four (44.4%) of nine subjects at the
250 mg dose. There were significant increases in pulse rate (around 50 bpm) and systolic blood
pressure (up to 40 mmHg) above the 50 mg dose level. There were no deaths, SAEs or DAEs.

In Study NRP104-103, in a population of children aged 6 to 12 years, 17 (94%) subjects
reported TEAEs and the frequency of subjects with TEAEs increased with dose: eight (44%)
with 30 mg, ten (59%) with 50 mg and 15 (88%) with 70 mg. The most frequent TEAEs were:
anorexia, 14 (78%) subjects, abdominal pain, four (22%), blood pressure increase, four (22%),
somnolence, four (22%), headache, three (17%), insomnia, two (11%) and mood altered, two
(11%). There were no deaths or SAEs.

In Study NRP104-201 a total of 89 TEAEs were reported in 29 (56%) subjects; 37 were
reported during the double blind phase. Eight (16%) subjects reported TEAEs during treatment
with LDX: decreased appetite in three, anorexia in two and insomnia in four.

In Study NRP104-302, there were 987 TEAEs reported in 213 (78%) subjects. Decreased
appetite was reported in 90 (33%) subjects, headache in 48 (18%) and insomnia in 47 (17%).

In Study NRP104-304 there were 1673 TEAEs reported in 306 (87.7%) subjects. Insomnia was
reported in 68 (19.5%) subjects, headache in 60 (17.2%), dry mouth in 58 (16.6%) and
decreased appetite in 50 (14.3%).

In Study SPD489-306 there were 82 TEAEs in 230 (86.8%) subjects. The commonest TEAEs
were: URTI in 58 (21.9%), decreased appetite in 56 (21.1%), headache in 55 (20.8%), weight
decreased in 43 (16.2%), irritability in 33 (12.2%), and insomnia in 32 (12.1%).

In Study SPD489-310, TEAEs were reported in 269 (84.9%) subjects. The rate of TEAEs did not
increase with dose.

84.1.3. Integrated safety database

In Phase 1 studies 178 (63.8%) subjects reported TEAEs. Headache, anorexia and dry mouth
were reported in 210% of subjects.

In Phase 2, 3 and 4 studies 1592 (82.0%) subjects treated with LDX reported TEAEs. Decreased
appetite, insomnia, headache, dry mouth, irritability, weight decreased and URTI were reported
in 210% subjects.

8.4.1.4. Data from studies for other indications

Study SPD489-203 was a placebo controlled, 8 week study of antidepressant effect of LDX used
as augmentation. The primary efficacy outcome measure (MADRS) did not demonstrate
statistically significant benefit. A total of 88 subjects were treated with LDX. TEAEs were
reported in 53 (60.2%) subjects in the LDX group and 42 (49.4%) in the placebo. The
commonest TEAEs were: dry mouth (11.4% subjects) and headache (11.4%). There were no
deaths or SAEs.

Study SPD489-204 was a placebo controlled study of LDX in subjects with schizophrenia. There
were 92 subjects treated with LDX. There was an improvement in SANS score from baseline,
p <0.0001. During the open label phase, 56 (60.9%) subjects reported TEAEs and there were
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three SAEs. During the double blind phase eleven (32.4%) subjects reported TEAEs and there
were two SAEs in the LDX group and one in the placebo. The commonest TEAEs were headache
(14.1% subjects), insomnia (10.9%) and decreased appetite (10.9%). There were no deaths.
Three of the SAEs were exacerbation of schizophrenia, one was hallucinations/ depression, one
was dyspepsia and one was chest pain.

Study SPD489-205 was a randomised placebo controlled study of LDX in major depressive
disorder. There were 71 subjects treated with LDX for up to 9 weeks. There was an
improvement in BRIEF-A GEC T-scores in these subjects (LS mean [95% CI] change from
baseline relative to placebo -8.0 [-12.7 to -3.3] p = 0.0009). There was also a small improvement
in MADRS total score (LS mean [95% CI] change from baseline relative to placebo -1.9 [-3.7 to
0.0] p = 0.0465). TEAEs were reported in 56 (78.9%) subjects in the LDX group and 53 (73.6%)
in the placebo. There were no deaths. SAEs were reported in two (2.8%) subjects in the LDX
group (loss of consciousness; suicidal ideation) and four (5.6%) in the placebo. The commonest
TEAEs in the LDX group were decreased appetite (22.5% subjects), headache (22.5%), dry
mouth (15.5%), and insomnia (14.1%).

Study SPD489-207 was a randomised, double blind, placebo controlled study of LDX 20 mg, 50
mg or 70 mg) in subjects with acute sleep deprivation. There were 81 subjects treated with a
single dose of LDX. LDX resulted in increased wakefulness relative to placebo, p <0.0001. TEAEs
were reported in 16 (19.8%) subjects in the LDX group. No single TEAE occurred in more than
10% of subjects. There were no deaths or SAEs.

Study protocols were provided for Study SPD489-119 (Schizophrenia), Study SPD489-208
(binge eating disorder), Study SPD489-209 (major depressive disorder), Study SPD489-322
(major depressive disorder), and Study SPD-323 (major depressive disorder).

8.4.2. Treatment-related adverse events (adverse drug reactions)
8.4.2.1. Pivotal studies

In Study SPD489-311, treatment related TEAEs were reported in 100 (77.5%) subjects during
the dose-optimisation phase, and 20 (17.4%) subjects during the crossover phase. During the
dose optimization phase, the commonest treatment related TEAEs were: decreased appetite
(47.3% subjects), insomnia (25.6%), irritability (16.3%) and headache (14.0%). During the
crossover phase, decreased appetite was reported in seven (6.1%) subjects, headache in four
(3.5%) and insomnia in four (3.5%).

In Study SPD489-316 treatment related TEAEs were reported in 101 (71.1%) subjects in the
dose optimization phase, 20 (17.4%) subjects treated with LDX during the crossover phase and
27 (23.1%) of those treated with placebo.

In Study SPD489-325, there were 162 treatment related TEAEs reported in 53 (47.7%) subjects
in the LDX group, 44 in 24 (21.8%) in the placebo and 107 in 49 (44.1%) in the Concerta.
Treatment related anorexia/decreased appetite and insomnia occurred in a greater proportion
of subjects in the LDX group than either the placebo or Concerta groups.

In Study SPD489-401, during the open-label phase there were seven treatment related TEAEs in
six (4.9%) subjects. During the double blind withdrawal phase there were 22 treatment related
TEAEs in 18 (15.5%) subjects in the LDX group and nine in seven (11.7%) subjects in the
placebo. The only events that occurred in more than one subject in either group were: headache,
two (3.6%) subjects in the LDX group and three (5.0%) in the placebo, and insomnia: three
(5.4%) subjects in the LDX group and one (1.7%) in the placebo.

In Study SPD48-403, treatment related TEAEs were reported in 57 (72.2%) subjects in the LDX
group and 31 (38.8%) in the placebo. The commonest treatment related TEAEs in the LDX
group were dry mouth, decreased appetite, headache and insomnia.
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84.2.2. Other studies
In Study NRP104-302, there were 519 treatment related TEAEs.

In Study NRP104-304 there were 754 treatment related TEAEs reported in 245 (70.2%)
subjects.

In Study SPD489-306 there were 410 treatment related TEAEs in 169 (63.8%) subjects.

In Study SPD489-310, treatment related TEAEs were reported in 243 (76.7%) subjects. The
commonest TEAEs related to treatment were: decreased appetite, irritability, insomnia and
partial insomnia.

8.4.3. Deaths and other serious adverse events
8.4.3.1. Pivotal studies
In Study NRP104-301 there were no deaths or SAEs.

In Study NRP104-303 there were no deaths reported. SAEs were reported in one subject in the
30 mg group (leg injury from motor vehicle accident) and one in the 70 mg group (post
operative leg pain).

In Study SPD489-305, there were no deaths or SAEs.
In Study SPD489-311 there were no deaths or SAEs
In Study SPD489-316 there were no deaths or SAEs

In Study SPD489-325, there were no deaths reported. Three SAEs were reported in three
(2.7%) subjects in the LDX group, three in three (2.7% in the placebo and two in two (1.8%) in
the Concerta. There was no clear pattern to the SAEs.

In Study SPD489-326 there were no deaths reported. In Study SPD489-326, during the open
label phase 13 SAEs were recorded in 12 (4.3%) subjects. During the randomised withdrawal
phase one subject in the placebo group reported a SAE: worsening ADHD.

In Study SPD489-401, there were no deaths during the study, no SAEs during the open-label
phase and during the double blind withdrawal phase there was one SAE in one subject in the
placebo group (suicidal ideation).

In Study SPD48-403, there were no deaths or SAEs reported.
8.4.3.2. Other studies
In Study NRP104-201 there were no deaths or SAEs

In Study NRP104-302 there were no deaths reported. There were five SAEs: splenic injury;
dehydration; mania; agitation; and gastroenteritis.

In Study NRP104-304 one subject died due to cocaine and alcohol toxicity. There were ten SAEs
reported in eight (2.3%) subjects.

In Study SPD489-306 there were no deaths. There were 15 SAEs in ten (3.8%) subjects.

In Study SPD489-310 there were no deaths. SAEs were reported in two subjects: syncope; sinus
pauses/sinus arrest.

8.4.4. Discontinuation due to adverse events
8.4.4.1. Pivotal studies

In Study NRP104-301 DAEs occurred for six (9%) subjects in the 30 mg group, four (5%) in the
50 mg, ten (14%) in the 70 mg and one (1%) in the placebo. Ventricular hypertrophy
(diagnosed by QRS voltage criteria) was the reason for discontinuation in two subjects in the
LDX groups.
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In Study NRP104-303, DAE occurred for four (3%) subjects in the 30 mg group, eight (7%) in
the 50 mg, nine (75) in the 70 mg and one (2%) in the placebo. Insomnia and cardiovascular
AEs were common reasons for discontinuation in the LDX groups.

In Study SPD489-305, DAE occurred for three (3.8%) subjects in the 30 mg group, one (1.3%) in
the 50 mg, five (6.4%) in the 70 mg and one (1.3%) in the placebo. Two subjects in the LDX
groups discontinued because of ECG abnormalities, in one an increase in QTcB 260 msec.

In Study SPD489-311, eight (6.2%) subjects discontinued due to AEs. Insomnia and loss of
appetite were prominent reasons for discontinuation.

In Study SPD489-316 during treatment with LDX three (2.1%) subjects discontinued because of
AEs (increased blood pressure; increased heart rate and blood pressure; cardiac arrhythmia)
and two subjects discontinued during placebo treatment (viral infection; gastroenteritis).

In Study SPD489-325, DAE occurred for five (4.5%) subjects in the LDX group, four (3.6%) in
the placebo and two (1.8%) in the Concerta.

In Study SPD489-326, during the open label phase DAE occurred in 45 (16.3%) subjects. The
commonest AE leading to discontinuation were insomnia, eight subjects, decreased appetite,
four, depressed mood, four, headache, four, and anorexia, three. During the randomised
withdrawal phase DAE occurred for one subject in the placebo group.

In Study SPD489-401, during the open-label phase there were no DAEs. During the double blind
withdrawal phase there was one DAE in the placebo group: suicidal ideation.

In Study SPD48-403, DAE was reported for five (6.3%) subjects in the LDX group and two
(2.5%) in the placebo.

8.4.4.2. Other studies
In Study NRP104-201 there was one DAE: gastroenteritis.
In Study NRP104-302, there were 30 DAEs.

In Study NRP104-304 there were 29 (8.3%) subjects that discontinued due to AE. The AEs
leading to discontinuation included insomnia and agitation/mania.

In Study SPD489-306 DAE was recorded for 15 (5.7%) subjects. Events occurring in more than
one subject were: insomnia, three subjects, depressed mood, three, and aggression, two.

In Study SPD489-310, DAE occurred in 12 (3.8%) subjects: common causes being irritability
and emotional lability.

8.5. Laboratory tests
8.5.1. Liver function
8.5.1.1. Pivotal studies

In Study NRP104-301 ALT was elevated in two subjects in the 30 mg group, two in the 50 mg,
five in the 70 mg and two in the placebo.

In Study NRP104-303 there were no clinically significant changes in mean laboratory
parameters, and the shift tables for laboratory parameters were similar for the LDX groups and
placebo.

In Study SPD489-305, there were no clinically significant laboratory test abnormalities.

In Study SPD489-311 and Study SPD489-316, routine post baseline laboratory tests were not
performed.
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In Study SPD489-325, one subject in each of the LDX and Concerta groups was reported with
elevated ALT.

In Study SPD489-326 there were no clinically significant abnormalities in AST or ALT.
In Study SPD489-401, clinical laboratory tests were obtained only at screening.

In Study SPD48-403, one subject at Day 50 had elevated ALT to 118 U/L; AST to 379 U/L and
LDH to 657 U/L. Another subject had elevated AST to 144 U/L at Day 49.

8.5.1.2. Other studies

In Studies NRP104-302 and NRP104-304 there were no subjects with abnormally high AST or
ALT.

In Study SPD489-306 two subjects had elevation of AST and ALT >2xULN.
8.5.2. Kidney function
There were no signals for renal toxicity.
8.5.3. Other clinical chemistry
In Study SPD489-325, one subject in the LDX group was reported with elevated TSH.
8.5.4. Haematology
8.5.4.1. Pivotal studies

In Study NRP104-301 low WCC was reported for six subjects in the 30 mg group, three in the 50
mg, five in the 70 mg and eight in the placebo.

8.5.5. Electrocardiograph
8.5.5.1. Pivotal studies

In Study NRP104-301 there were increases in mean QTcB that were maximal at the 70 mg dose
level: 4.7 msec.

In Study NRP104-303 there was an increase in mean QTcB of up to 8.6 msec with LDX. There
was also an increase in mean pulse rate. One subject in the 30 mg group and one in the 70 mg
had an increase in QTcB =60 msec.

In Study SPD489-305 three subjects in the LDX groups had an increase in QTcB 260 msec. Three
subjects in the LDX groups had a QTcB >450 msec.

In Study SPD489-311 mean QTcB increased by 6 msec by end of treatment. No subject had QTcB
or QTcF >450 msec.

In Study SPD489-316 QTcB increased by a mean (SD) of 11.6 (22.71) msec and QTcF by 4.4
(16.62) msec.

In Study SPD489-325, at Endpoint there was a mean (SD) increase in QTcB of 5.0 (22.54) msec
in the LDX group and 4.2 (21.35) msec in the Concerta group. Two subjects in the LDX group
had an increase in QTcB >60 msec. There was a mean (SD) increase in QTcF of 0.3 (15.55) msec
in the LDX group and 0.2 (15.85) msec in the Concerta group.

In Study SPD489-326 in the open label phase there was an increase from baseline to endpoint in
mean (SD) QTcB of 5.1 (19.34) msec, but a small decrease in QTcF of 1.1 (14.84) msec. No
subject had an increase in either QTcF or QTcB of 260 msec.

In Studies SPD489-401 and SPD489-403, ECGs were obtained only at screening.
8.5.5.2. Other studies

In Study NRP104-201 at 5 and 10.5 hours post dose, QT interval was greater than that of
placebo by approximately 7-14 ms and 5-10 ms, respectively, for LDX and Adderall XR; and, at
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2.5 and 10.5 hours post dose, QTc (Fridericia) interval was greater than that of placebo by
approximately 6-8 ms and 5 ms, respectively, for LDX and Adderall XR. However, the change
from baseline in either QT interval or QTc (Fridericia or Bazett) interval was not 260 ms in any
subject.

In Study NRP104-302 there was a mean (SD) increase in QTcF of 1.4 (15.5) msec and in QTcB of
4.2 (19.3) msec. Two subjects had an increase in QTcB of 260 msec, but there were no
corresponding increases in QTcF.

In Study NRP104-304 QTcF increased by a mean (SD) of 6.2 (18.1) msec and QTcB by 9.7 (21.0)
msec. One subject had an increase in QTcF 260 msec, and three subjects had an increase in QTcB
260 msec.

In Study SPD489-306 there was a mean (SD) increase from baseline to endpoint in QTcF of 1.8
(17.19) msec and QTcB of 6.4 (22.03) msec. Four (1.6%) subjects had an increase in QTcB of
260 msec and one (0.4%) had an increase in QTcF of 260 msec.

In Study SPD489-310, QTcB increased by a mean (SD) of 2.2 (17.5) msec and QTcF decreased by
-0.1 (14.4).

8.5.6. Vital signs
8.5.6.1. Pivotal studies

In Study NRP104-301 there were increases in pulse, SBP and DBP that increased with
increasing dose.

In Study NRP104-303 there was a dose dependent, significant increase in mean pulse rate of up
to 5.2 bpm with the 70 mg dose. There was an increase in blood pressure with increasing dose
that was not statistically significant.

In Study SPD489-305 there was an increase in mean pulse rate of up to 6 bpm from baseline to
endpoint with LDX treatment, but no clear effect on mean SBP or DBP. There were three
subjects who had a SBP 2130 mmHg with an increase 210 mmHg from Baseline on 2
consecutive visits including Endpoint.

In Study SPD489-311 there were small increases in SBP, DBP and pulse with LDX treatment that
persisted through the study.

In Study SPD489-316 there was an increase in mean SBP of up to 4.7 mmHg, mean DBP of up to
2.2 mmHg and pulse of up to 8.9 bpm with LDX.

In Study SPD489-325, in the LDX group, mean (SD) pulse rate increased by up to 6.7 (11.58)
bpm, SBP by up to 1.6 (10.52) mmHg and DBP by up to 0.8 (8.73) mmHg. In the Concerta group,
mean (SD) pulse rate increased by up to 4.5 (12.20) bpm, SBP by up to 3.1 (10.06) mmHg and
DBP by up to 2.5 (9.78) mmHg.

In Study SPD489-326, in the open-label phase from baseline to endpoint there was a mean (SD)
increase in pulse rate of 5.9 (12.61) bpm, in SBP of 1.6 (10.31) mmHg and in DBP of 2.3 (10.13)
mmHg.

In Study SPD489-401, there were no clinically significant changes in mean values for vital signs
during the withdrawal phase.

In Study SPD48-403, there were no significant changes in mean values for pulse, SBP and DBP
relative to placebo.

In Study NRP104-201 compared with placebo, DBP was 4.6 mmHg greater at 2.5 hours post-
dose and 4.7 mmHg at 5 hours; and pulse rate was 6.7 bpm greater at 2.5 hours

In Study NRP104-302 there was a mean (SD) increase from baseline in pulse rate of 1.4 (13.7)
bpm, SBP of 0.7 (10.0) mmHg, and DBP of 0.6 (8.3) mmHg.
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In Study NRP104-304 mean (SD) pulse rate increased by 3.2 (11.6) bpm, SBP by 3.1 (10.7)
mmHg and DBP by 1.3 (7.6) mmHg.

In Study SPD489-306 pulse rate increased from baseline to endpoint by a mean (SD) of 6.3
(12.74) bpm, SBP by 2.3(10.53) mmHg, and DBP by 2.5 (8.37) mmHg.

In Study SPD489-310, from baseline to Week 7 mean (SD) pulse rate increased by 3.5 (12.7)
bpm, SBP by 0.9 (10.1) mmHg and DBP by 1.8 (9.3) mmHg.

8.5.6.2. Weight loss

In Study NRP104-301 weight decreased by a mean (SE) of 0.9 (0.38) Ib (0.41 [0.17] kg) in the 30
mg group, 1.9 (0.37) Ib (0.8 [0.17] kg) in the 50 mg and 2.5 (0.37) Ib (1.13 [0.17] kg) in the 70
mg.

In Study NRP104-303 there was a significant mean (SD) decrease in weight of 2.8 (0.46) 1b (1.27
[0.21] kg) in the 30 mg group, 3.1 (0.45) Ib (1.41 [0.20] kg) in the 50 mg group and 4.3 (0.45) Ib
(1.95[0.20] kg) in the 70 mg group (p <0.0001 compared to placebo).

In Study SPD489-305 weight changed by a mean (SD) of -1.23 (1.260) kg in the 30 mg group, -
1.92 (1.786) kg in the 50 mg, -2.26 (1.575) kg in the 70 mg, and 0.90 (1.348) kg in the placebo.

In Study SPD489-311, there were 20 (15.5%) subjects that were reported as having lost 27% of
their Baseline weight at any study visit.

In Study SPD489-316 there was a mean (SD) decrease in weight of 2.90 (3.319) 1b (1.32 [1.50]
kg) in the 30 mg dose group, 3.99 (4.556) b (1.81 [2.07] kg) in the 50 mg and 5.51 (5.299) b
(2.50 [2.40] kg) in the 70 mg.

In Study SPD489-325, at Endpoint, mean (SD) changes in body weight from Baseline for the
LDX, placebo, and Concerta groups were -2.09 (1.945) kg, 0.74 (1.031 ) kg, and -1.26 (1.443) kg,

respectively.

In Study SPD489-326 during the open label phase there was a mean (SD) decrease in weight of
2.24 (3.866) kg.

In Study SPD489-401, there was no significant change in mean weight in the LDX groups, but in
the placebo group there was a mean (SD) increase of 0.9 (2.02) kg.

In Study SPD48-403, in the LDX group there was a mean (SD) weight loss of 3.06 (2.792) kg.

In Study NRP104-304 weight loss was greatest at 9 months at a mean (SD) of 6.7 (10.8) lb (3.04
[4.90] kg).

In Study SPD489-306 there was a mean (SD) weight loss of 1.0 (5.26) kg. There was no change
in mean z-score for height.

In Study SPD489-310 to endpoint (up to 7 weeks) there was a mean (SD) decrease in weight of
3.4 (4.0) 1b (1.54 [1.81] kg).

8.5.6.3. Sleep quality
In Study NRP104-303 there was no significant difference between the groups in PSQI.

In Study NRP104-304, mean (SD) PSQI total score was 6.5 (3.2) at baseline and 5.1 (2.9) at
endpoint, representing a statistically significant deterioration, p <0.0001.

8.5.7. Suicidal Ideation
8.5.7.1. Pivotal studies

In Study SPD489-325, there was a mean (SD) change in BPRS-C from Baseline to Endpoint of -
9.15 (11.264) in the LDX group, -2.59 (7.436) in the placebo and -9.71 (6.936) in the Concerta. A
decrease in BPRS-C would indicate a decrease in psychopathology. By the C-SSRS, one subject in
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the LDX group had suicidal ideation at visit one but there was no on-treatment suicidal ideation.
There were no suicide attempts during the study.

In Study SPD48-403, in response to the C-SSRS one subject in the placebo group reported a
‘wish to be dead’ at Visit 10/ET.

8.5.7.2. Other studies

In Study SPD489-306 the C-SSRS did not detect any treatment emergent (or worsening) suicidal
ideation.

8.5.7.3. Pooled analyses

A C-CASA analysis of the ADHD safety database was provided. Potential suicide- or self-harm-
related treatment-emergent events were identified using a computerised text-string search of
verbatim and preferred terms (AEs coded using MedDRA version 11.1) in the database, which
contained events for 25 studies and was locked as of 29 Apr 2011. Four subjects were identified
who experienced five events related to suicidal ideation but one subject was not receiving LDX
at the time of the event. Overall, no suicidal behaviours, including completed suicides, suicide
attempts (including actual attempts, interrupted attempts, or aborted attempts), or preparatory
acts or behaviours were identified in the integrated AE database for LDX.

8.5.8. Abuse potential

An integrated report of abuse potential was provided. The report, based on the results of
Studies NRP104-A02 and NRP104-A03, concluded that LDX has less abuse potential that d-
amphetamine because of the delayed appearance of d-amphetamine produced from LDX. The
Sponsor concluded that “SPD489 does not exceed the abuse potential of other presently
approved Schedule 8 stimulants in Australia (Controlled Drugs), which include methylphenidate
and dexamphetamine”.

There were three study reports provided that investigated abuse potential. Study NRP104-A01
was a single dose escalation study that was performed to determine the doses to be used in
subsequent investigations of abuse potential. Doses of 30 mg to 150 mg LDX were concluded to
be safe and well tolerated in 12 subjects with history of stimulant abuse.

Study NRP104-A02 investigated doses of 25 mg and 50 mg LDX administered intravenously, in
comparison with d-amphetamine (10 mg and 20 mg) and placebo, in 12 subjects with a history
of stimulant abuse. The primary outcome measures were DRQS and DRQO. For the question “Do
you like the drug effect you are feeling now? (Liking — Subject)” the LS mean (SE) maximum
change from baseline was 2.1 (1.3) for LDX, 5.6 (1.3) for d-amphetamine and 0.0 (1.3) for
placebo. For the question “Does the subject like the drug? (Liking - Observer)” the LS mean (SE)
maximum change from baseline was 0.7 (0.8) for LDX, 3.9 (0.8) for d-amphetamine and 0.4 (0.8)
for placebo. This indicates some intravenous abuse potential for LDX, but less than for d-
amphetamine.

Study NRP104-A03 investigated doses of 50 mg, 100 mg and 150 mg LDX administered orally,
in comparison with d-amphetamine 40 mg, diethylpropion sulphate 200 mg and placebo, in 36
subjects with a history of stimulant abuse. Based on DRQS liking score, the liking score for LDX
increased with dose, and at the 150 mg dose level was similar, if not greater than that for the d-
amphetamine 40 mg dose.
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8.6. Post-marketing experience
8.6.1. Post-marketing data

Post-marketing data were provided for the time interval 23rd February 2007 to 22nd February
2011.5 The estimated patient exposure during this time period was 1.5 million person-years.
There were 1,846 reports during that time: 1842 spontaneous reports, one literature based and
three from health authorities. There were 289 serious reports. There were 12 deaths, five of
which were sudden and potentially cardiac, corresponding to a reporting rate of 0.33 per
100,000 patient years. There were two reports of angina pectoris and one of cardiac ischaemia.
There were three reports of cardiomyopathy. There were 20 reports of syncope. There were
two reports of growth retardation. There were two reports of Stevens-Johnson Syndrome.
There were two reports of renal failure (one in the setting of overdose; one with
nephrolithiasis).

8.7. Evaluator’s overall conclusions on clinical safety

The safety data were a little disjointed because LDX appears to have been developed by two
different pharmaceutical companies. The study procedures change during the development
program. As a result there were different reporting templates for the two companies and the
data were presented differently.

TEAEs were relatively common in the LDX treatment groups. The commonest TEAEs were
decreased appetite/ anorexia, weight loss, dry mouth, headache, insomnia, feeling jittery and
irritability. The treatment related TEAEs were similar in pattern.

There was one death reported during the development program. This death could be attributed
to substance abuse. It is not clear whether co-ingestion of LDX contributed to the death.

SAEs were uncommon and did not appear to be life-threatening.
DAEs were also uncommon but were mainly attributable to the side effect profile of LDX.

Laboratory test abnormalities were uncommon and did not occur at a rate higher than expected
for the study population.

ECG abnormalities (prolongation of QTcB) were common. However there was not an increase in
the rate of sudden unexplained death in the study population, or in the post-marketing data. The
elevation in QTcB may be an artefact because of the increase in heart rate with d-amphetamine.
However, this does represent a signal that will require ongoing post-marketing surveillance.

Mild elevations in pulse rate, SBP and DBP occurred with LDX and persisted with long-term
treatment. This could increase the long-term risk of cardiovascular disease. This also requires
ongoing post-marketing surveillance.

LDX is associated with weight loss and anorexia.
LDX is not associated with an increase in suicidal ideation or behaviours.

LDX has less potential for intravenous abuse than d-amphetamine but similar abuse potential
when taken by the oral route.

5 Sponsor clarification: The dossier also includes PSURs (No 8 & 9) covering the period 23 February 2012 to 22
February 2012).
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9. First round benefit-risk assessment

9.1. First round assessment of benefits

In children with ADHD aged 6 to 12 years LDX was demonstrated to be superior to placebo.
Although there was no statistically significant difference between the treatment levels, in Study
NRP104-301 there was increased benefit for the 70 mg dose in comparison with the 30 mg and
50 mg. The LS mean (95% CI) difference compared to placebo was -15.58 (-20.78 to -10.38) for
30 mg,-17.21 (-22.33 to -12.08) for 50 mg and -20.49 (-25.63 to -15.36) for 70 mg. Study
SPD489-311 demonstrated clinically and statistically significant increases in performance in a
classroom setting for up to 13 hours post dose.

In adults with ADHD aged 18 to 55 years LDX was demonstrated to be superior to placebo. Even
when subjects were titrated to optimal dose there still appeared to be increasing benefit with
increasing dose, although the differences between dose levels were not statistically significant.
In Study NRP104-303 for ADHD-RS the LS mean (95% CI) difference compared to placebo was -
8.04 (-12.14 to -3.95) for 30 mg, -9.16 (-13.25 to -5.08) for 50 mg and -10.41 (-14.49 to -6.33)
for 70 mg. Study SPD489-316 demonstrated benefit for up to 14 hours post-dose. Study SPD48-
403 demonstrated clinically significant improvements in performance in a workplace setting.

In adolescents with ADHD aged 13 to 17 years LDX was demonstrated to be superior to placebo.
When the subjects were titrated to optimal dose there was no clinically significant difference in
effect between the 50 mg and 70 mg dose level. In Study SPD489-305 for ADHD-RS total score
the LS mean (95% CI) difference compared to placebo was -6.06 (-9.64 to -2.47) for 30 mg, -8.04
(-11.63 to -4.45) for 50 mg and -7.86 (-11.44 to -4.28) for 70 mg.

In children and adolescents aged 6 to 17 years there was comparable efficacy between LDX and
Concerta. In Study SPD489-325 for ADHD-RS total score by 95% ClI analysis, there was greater
effect in the LDX group at endpoint than in the Concerta group: mean (95% CI) change from
baseline -24.7 (-26.7 to -22.6) for LDX, -18.9 (-21.4 to -16.4) for Concerta and -6.3 (-8.3 to -4.4)
for placebo. However, it is not clear that the dose levels chosen for Concerta were comparable to
those for LDX.6

Following 6 months of treatment in children and adolescents, withdrawal of treatment resulted
in relapse in 67% of subjects (Study SPD489-326). However, there did not appear to be rebound
or withdrawal effects. Similarly in adults, following withdrawal of treatment there was relapse
in 75% of subjects (Study SPD489-401). There did not appear to be rebound or withdrawal
effects.

In all of the efficacy studies the results of the secondary efficacy outcome measures supported
the results of the primary efficacy outcome measures. The efficacy results were not influenced
by gender, age group or race.

The follow-on studies in children, adolescents and adults all supported the maintenance of
efficacy for up to 12 months.

Subjects with prior cardiovascular disease, ECG abnormalities or hypertension were excluded
from the clinical studies.

The outcome measures were appropriate and explored different aspects of ADHD. Hence
clinically relevant endpoints were explored in the development program. Blinding to study

6 Sponsor clarification: The Concerta arm was included as a reference arm - for assay sensitivity - rather than to
demonstrate superiority or non-inferiority; therefore a comparison between the two products was not an objective of
the study. However, the study employed the approved dosage regimen for Concerta in Europe where the study was
carried out. This is also in line with the approved dosage regimen for children and adolescents in Australia, ie 18-54
mg per day.
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treatment was appropriate in all the clinical studies. The hypothesis tests were all performed
using appropriate statistical procedures.

However, comparator controlled studies were not performed. Although LDX would be expected
to have comparable efficacy to d-amphetamine, a non-inferiority comparison with
methylphenidate would be useful for clinicians.

9.2, First round assessment of risks

Minor adverse effects are common with LDX but serious adverse events are uncommon. TEAEs
were relatively common in the LDX treatment groups. The commonest TEAEs were decreased
appetite/ anorexia, weight loss, dry mouth, headache, insomnia, feeling jittery and irritability.
The treatment related TEAEs were similar in pattern.

There was one death reported during the development program. This death could be attributed
to substance abuse. It is not clear whether co-ingestion of LDX contributed to the death.

SAEs were uncommon and did not appear to be life-threatening.
DAEs were also uncommon but were mainly attributable to the side effect profile of LDX.

Laboratory test abnormalities were uncommon and did not occur at a rate higher than expected
for the study population.

ECG abnormalities (prolongation of QTcB) were common. However there was not an increase in
the rate of sudden unexplained death in the study population, or in the post-marketing data. The
elevation in QTcB may be an artefact because of the increase in heart rate with d-amphetamine.
However, this does represent a signal that will require ongoing post-marketing surveillance.

Mild elevations in pulse rate, SBP and DBP occurred with LDX and persisted with long-term
treatment. This could increase the long-term risk of cardiovascular disease. This also requires
ongoing post-marketing surveillance.

LDX is associated with weight loss and anorexia.
LDX is not associated with an increase in suicidal ideation or behaviours.

LDX has less potential for intravenous abuse than d-amphetamine but similar abuse potential
when taken by the oral route.

A potential risk is the use of LDX in children aged <6 years. LDX could be used in a soluble form
in this population and would act in lieu of a slow release formulation of alternative
psychostimulants. Given this risk, the indication should be reworded to clarify the age groups
that LDX has been investigated in.

The Canadian dosage is limited to 60 mg per day. The argument in the Canadian PI is that there
was no difference in efficacy between doses >30 mg per day. However, as most of the studies
involved dose-optimisation the Canadian approach is difficult to support. In addition, although
not statistically significant, there did appear to be increasing efficacy with doses up to 70

mg/day.

9.3. First round assessment of benefit-risk balance

The benefit-risk balance of LDX, given the proposed usage, is favourable.

10. First round recommendation regarding authorisation

The proposed indication:
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Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in:
Children
Adolescents
Adults

Should not be approved because it does not clarify the age groups investigated in the clinical
development program of LDX.

The following alternative indication could be considered for approval:

Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in:
Children (aged 6 years and older)
Adolescents

Adults (up to and including 55 years age)

11. Clinical questions

11.1. Pharmacokinetics
Are the pharmacokinetics of LDX altered in subjects with hepatic failure?
Are the pharmacokinetics of LDX altered in subjects with chronic renal failure?
What is the PK profile of LDX in children aged less than 6 years?
What is the plasma protein binding of LDX?

11.2. Pharmacodynamics

What data does the Sponsor have with regard to the PK/PD profile of LDX using modelling
strategies?

11.3. Efficacy
What is the efficacy of LDX in comparison with methylphenidate and/or atomoxetine?

Does the Sponsor have any efficacy data for children aged less than 6 years?

11.4. Safety
What measures will the Sponsor use to monitor long term cardiovascular risks?

What measures will the Sponsor use to monitor the risks of QT prolongation and arrhythmia?

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

12.1. Pharmacokinetics of LDX in subjects with hepatic failure

The Sponsor has responded that there are no identifiable data for LDX in subjects with hepatic
failure. In the opinion of the Evaluator, given the known PK and metabolism of LDX and
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amphetamine it is unlikely the hepatic failure would alter the PK of LDX. However, PK in hepatic
failure is important missing information and should be included in the RMP. The Sponsor has
included a statement in the Precautions section of the PI. However, consideration should be
given to making hepatic failure a contraindication.

12.2. Pharmacokinetics of LDX in subjects with chronic renal failure

The Sponsor has responded that there are no identifiable data for LDX in subjects with chronic
renal failure. In the opinion of the Evaluator, given that the fraction of a dose excreted as LDX is
2.2% and as d-amphetamine is 41.5%, dose modification would not normally be advised in renal
failure. However, PK in renal failure is important missing information and should be included in
the RMP. The Sponsor has included a statement in the Precautions section of the PI. However,
consideration should be given to making renal failure a contraindication.

12.3. Pharmacokinetic profile of LDX in children aged less than 6 years

The Sponsor has responded that formal PK studies have not been conducted in children aged
less than 6 years. The Sponsor has performed PK modelling and provided a plot of simulated
plasma concentration vs time data for single doses in the range 5 mg to 30 mg. However, it is
not possible to evaluate the validity of the modelling and simulation because insufficient detail
is provided.

12.4. Plasma protein binding of LDX

The Sponsor does not have data for the protein binding of LDX. Hence the known PK profile of
LDX is incomplete. In-vitro data would be adequate for determining this parameter and would
be relatively inexpensive for the Sponsor to obtain.

The Sponsor states the protein binding of d-amphetamine to be 20%. This information should
be included in the PI.

12.5. Modelling strategies of the PK/PD profile of LDX

The Sponsor is in the process of performing a population PKPD analysis of LDX in subjects with
ADHD.

The Sponsor has provided a concentration effect plot for d-amphetamine and PERMP. The
Sponsor has also provided a table of ECso values, which the Evaluator assumes refers to the ECso
for d-amphetamine although the title of the table refers to SPD489. The SEs of the estimates are
quite small given the spread of the data in the plot. The units of concentration are stated to be
ng/mL in the text. Neither the S31 response nor the references provided discuss the methods
used to perform the PKPD analysis. Hence the data is not evaluable.

The Sponsor also provided a plot of simulated plasma concentration vs time for children.
Unfortunately a predicted response vs time plot was not provided.

At this time it appears that the population PKPD analysis is not available. However, the Sponsor
should be encouraged to submit the final report to the TGA when it is available.

12.6. Efficacy of LDX in comparison with methylphenidate and/or atomoxetine
12.6.1. Efficacy in comparison with methylphenidate

The Sponsor has provided efficacy data for LDX in comparison with methylphenidate from one
study which was evaluated in Section 7.1.1.6. As stated in Section 7.1.4: “In children and
adolescents aged 6 to 17 years there was comparable efficacy between LDX and Concerta. In
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Study SPD489-325 for ADHD-RS total score by 95% CI analysis, there was greater effect in the
LDX group at endpoint than in the Concerta group: mean (95% CI) change from baseline -24.7
(-26.7 to -22.6) for LDX, -18.9 (-21.4 to -16.4) for Concerta and -6.3 (-8.3 to -4.4) for placebo.
However, it is not clear that the dose levels chosen for Concerta were comparable to those for
LDX.”7

12.6.2. Efficacy in comparison with atomoxetine

The Sponsor has performed one study of the efficacy of LDX in comparison with atomoxetine. A
synopsis of the study was provided by the Sponsor in the S31 Response. Study SPD489-317 was
a double-blind, randomised, active controlled, parallel-group study that examined the time to
response associated with LDX compared to atomoxetine hydrochloride in children and
adolescents, male or female, aged 6-17 years with moderately symptomatic ADHD (according to
DSM-IV-TR criteria for a primary diagnosis of ADHD based on a detailed psychiatric evaluation)
who previously had demonstrated an inadequate response to methylphenidate treatment. The
study treatments were:

LDX given orally at doses of 30, 50, or 70 mg once daily
Atomoxetine given orally at doses of 10, 18, 25, 40, or 60 mg once daily
Placebo

Treatment duration was 9 weeks.

The primary efficacy outcome measure was time to first response based on CGI-I which was,
median (95% CI) 12.0 (8.0 to 16.0) days for LDX and 21.0 (15.0 to 23.0) for atomoxetine,
p=0.001. At Visit 9, the proportions of responders in the LDX and atomoxetine groups were
81.7% and 63.6%, respectively (p=0.001); the least square mean changes from baseline for
were -26.1 and -19.7, respectively (p <0.001); ADHD-RS-IV Response (25% reduction) occurred
in 90.5% and 76.7% respectively (p = 0.003); and CGI-S response in 92.3% and 79.7%
respectively (p = 0.005). The mean (SD) weight change was -1.30 (1.806) kg in the LDX group
and -0.15 (1.434) kg in the atomoxetine.

These data are supportive of superior efficacy for LDX in comparison with atomoxetine but
were not presented as a full report and could not be evaluated in detail.

12.7. Efficacy data for children aged less than 6 years

The Sponsor does not have efficacy data for children aged <6 years.

12.8. Effect of prior treatment for ADHD on response

The Sponsor provided summaries of the change in ADHD-RS from baseline by age category.
Response was similar for subjects with or without prior treatment.

12.9. Effect of baseline disease severity on response

The Sponsor has provided summary tables of response by baseline severity by age grouping. In
each of these comparisons there was greater response with greater disease severity. However,
there was clinically and statistically significant benefit for all of the severity categories.

7 Sponsor clarification: The Concerta arm was included as a reference arm - for assay sensitivity - rather than to
demonstrate superiority or non-inferiority; therefore a comparison between the two products was not an objective of
the study. However, the study employed the approved dosage regimen for Concerta in Europe where the study was
carried out. This is also in line with the approved dosage regimen for children and adolescents in Australia, ie 18-54
mg per day.
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12.10. Measures the Sponsor will use to monitor long term cardiovascular risks
The Sponsor intends to monitor long term cardiovascular risk with:

Routine pharmacovigilance including use of questionnaire to collect additional information
on cases reported spontaneously during postmarketing surveillance

An ongoing 2 year open-label safety study of LDX (SPD489-404) enrolling children and
adolescents with ADHD

12.11. Measures the Sponsor will use to monitor the risks of QT prolongation and
arrhythmia

The Sponsor states that it “has no specific plans to monitor the risk of QT prolongation and
arrhythmias because a formal evaluation of QT prolongation and arrhythmias reported with
SPD489 concluded that these events are not adverse drug reactions associated with SPD489
treatment”.

However the Sponsor will evaluate the risk using routine pharmacovigilance.

12.12. Proportion of subjects with 230% and/or 250% reduction ADHD-RS or
ADHD-RS-IV

The proportion of subjects in each treatment group with 230% reduction from baseline in
ADHD-RS or ADHD-RS-1V (the primary efficacy parameter) at end of double-blind treatment
was 23.6% for placebo and 77.5% for LDX in Study NRP104.301; 51.9% for placebo and 75.1%
for LDX in Study SPD489-305; 22.6% for placebo, 68.2% for Concerta and 87.3% for LDX in
Study SPD489-325; and 35.5% for placebo and 63.4% for LDX in Study NRP104.303.

The proportion of subjects in each treatment group with 250% reduction from baseline in
ADHD-RS or ADHD-RS-1V (the primary efficacy parameter) at end of double-blind treatment
was 12.5% for placebo and 61.5% for LDX in Study NRP104.301; 33.8% for placebo and 55.4%
for LDX in Study SPD489-305; 13.2% for placebo, 49.5% for Concerta and 65.4% for LDX in
Study SPD489-325; and 12.9% for placebo and 40.2% for LDX in Study NRP104.303.

12.13. Optimised doses used in the Phase 2-4 studies

The final median daily optimised dose of LDX administered in the Phase 2-4 double-blind
studies that included optimised dosing of LDX was: 50 mg for the 6 to 12 years age group;
ranged from 50 mg to 70 mg for the 13 to 17 years age group; and was 50 mg for the 18 to 55
year age group. The final mean daily optimised dose of LDX administered in the Phase 2-4
double-blind studies that included optimised dosing of LDX ranged from 44.3 mg to 50.5 mg for
the 6 to 12 years age group; from 53.5 mg to 58.8 mg for the 13 to 17 years age group; and from
52.3 mg to 56.8 mg for the 18 to 55 year age group.

12.14. LDX concentrations in fatal overdose

There were no reports of lisdexamfetamine in the blood in post-mortem toxicology reports for
either of the two subjects that died during the development program due to drug overdose.
However, the Sponsor considers it unlikely that an assay was performed for LDX for either of
the two subjects. One of the subjects had a negative drug screen for amphetamine. The other
subject had methamphetamine level of 3.8 mg/L and an amphetamine level of 0.18 mg/L. The
Sponsor considers that this is consistent with the levels of methamphetamine and its major
metabolite (amphetamine) observed in instances of methamphetamine overdose in the absence
of amphetamine co-administration.
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13. Second round benefit-risk assessment

13.1. Second round assessment of benefits

After consideration of the responses to clinical questions, the benefits of LDX in the proposed
usage are unchanged from those identified in Section 9.1.

13.2. Second round assessment of risks

After consideration of the responses to clinical questions, the benefits of LDX in the proposed
usage are unchanged from those identified in Section 9.2

13.3. Second round assessment of benefit-risk balance

The benefit-risk balance of LDX, given the proposed usage, is favourable.

14. Second round recommendation regarding
authorisation
The proposed indication:
Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in:
Children
Adolescents
Adults

Should not be approved because it does not clarify the age groups investigated in the clinical
development program of LDX.

The following alternative indication could be considered for approval:

Vyvanse is indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in:
Children (aged 6 years and older)
Adolescents

Adults (up to and including 55 years age)
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15. Appendices

15.1. Appendix 1: CDR Battery of Tests

Simple Reaction Time - the subject was instructed to press the 'YES' response button as
quickly as possible every time the word 'YES' was presented on the screen. Fifty (50) stimuli
were presented at a varying inter-stimulus interval.

Choice Reaction Time - either the word 'NO' or the word 'YES' was presented on the screen
and the subject was instructed to press the corresponding button as quickly as possible.
There were 50 trials for which each stimulus word was chosen randomly with equal
probability and at a varying inter-stimulus interval.

Digit Vigilance - a target digit was randomly selected and constantly displayed to the right of
the screen. A series of digits was then presented in the center of the screen at the rate of 150
per minute and the subject was required to press the 'YES' button as quickly as possible
every time the digit in the series matches the target digit. There were 45 targets in the
series. The task lasted for 3 minutes.

Word Recognition - the original words plus 15 distracter words were presented 1 at a time
in arandomized order. For each word, the subject indicated whether or not it was from the
original list of words; pressing the 'YES' or 'NO' button as quickly as possible.

Immediate Word Recall - a list of 15 words was presented on the screen at the rate of 1
every 2 seconds for the subject to remember. The subject was then given 1 minute to recall
as many of the words as possible.

Delayed Word Recall - the subject was again given 1 minute to recall as many of the words
from the original word presentation as possible.

Picture Recognition - the original pictures plus 20 distracter pictures were presented 1 at a
time in a randomized order. For each picture, the subject indicated whether or not it was
from the original series; pressing the 'YES' or 'NO' button as quickly as possible.

Picture Presentation - a series of 20 pictures was presented on the screen at the rate of 1
every 3 seconds for the subject to remember.

Spatial Working Memory - a picture of a house was presented on the screen with 4 of its 9
windows lit. The subject had to memorize the position of the lit windows. For each of the 36
subsequent presentations of the house, the subject was required to decide whether or not
the 1 window that was lit was also lit in the original presentation. The subject responded by
pressing the -YES' or 'NO' buttons as quickly as possible.

Numeric Working Memory - a series of 5 digits was presented for the subject to hold in
memory. This was followed by a series of 30 probe digits. For each of these digits, the
subject indicated whether or not it was from the original series: pressing the 'YES' or 'NO'
response button as quickly as possible.
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15.2.

Appendix 2: ADHD Rating Scale

Please circle the number which best describes the subject’s behaviour last week.

No. Items

1 Fails to give close attention to details or
makes careless mistakes in school work

2 Fidgets with hands or feet or squirms in seat

3 Has difficulty sustaining attention in tasks or
play activities

4 Leaves seat in classroom or in other
situations in which remaining seated is
expected

5 Does not seem to listen when spoken to
directly

6 Runs about or climbs excessively in
situations in which it inappropriate

7 Does not follow through on instructions and
fails to finish work

8 Has difficulty playing or engaging in leisure
activities quietly

9 Has difficulty organizing tasks and activities

10 Is “on the go”- or acts as if “driven by a
motor”

11 Avoids tasks (e.g. schoolwork, homework)
that require sustained mental effort

12 Talks excessively

13 Loses things necessary for tasks or activities

14 Blurts out answers before questions have
been completed

15 Is easily distracted

16 Has difficulty awaiting turn

17 Is forgetful in daily activities

18 Interrupts or intrudes on others

None

Mild

Moderate Severe

2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
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15.3. Appendix 3: Conners Parent Rating Scale — Revised (S)
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Appendix 4: Clinical Global Impression
INSTRUCTIONS:

Complete Item 1 SEVERITY OF ILLNESS at post-washout visits (Visits 2 thru 6); marking '0" if
not assessed.

Complete Item 2 GLOBAL IMPROVEMENT at post-randomization visits (Visits 3 thru 6);
marking '0" if not assessed.

1. SEVERITY OF ILLNESS

Considering your total clinical experience with this particular population, how mentally ill is the
subject at this time?

0 = Not assessed

1 = Normal, not at all ill

2 = Borderline mentally ill

3 = Mildly ill

4 = Moderately ill

5 = Markedly ill

6 = Severely ill

7 = Among the most extremely ill subjects

2. GLOBAL IMPROVEMENT

Rate total improvement whether or not, in your judgment, it is due entirely to drug treatment.
Compared to his or her condition prior to the start of study medication, how much has the
subject changed?

0 = Not assessed

1 = Very much improved
2 = Much improved

3 = Minimally improved
4 = No change

5 = Minimally worse

6 = Much worse

7 =Very much worse
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15.4. Appendix 5: Sample SKAMP Rating Scale
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