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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

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

o 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.

o 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.

o 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.

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

About the Extract from the Clinical Evaluation Report

e 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.

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

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

Copyright

© Commonwealth of Australia 2017

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>.
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List of abbreviations

Abbreviation Meaning
AE Adverse Event
ALT Alanine Transaminase
ANCOVA Analysis of Covariance
ASRS Augmentation Severity Rating Scale
BFI Bowel Function Index
BMI Body Mass Index
BPI-SF Brief Pain Inventory-Short-Form
BSFS Bristol Stool Form Scale
CI Confidence Interval
COWS Clinic Opiate Withdrawal Scale
CSBM Complete Spontaneous Bowel Movements
CSR Clinical Study Report
DA Dopamine Agonist
ECG Electrocardiogram
EORTC QLQ- European Organisation for Research and Treatment of Cancer -
C30 Quality of Life Questionnaire - core 30
EU European Union
EURLSSG European Restless Legs Syndrome Study Group

EuroQol EQ-5D

European Quality of Life Questionnaire - 5 Dimensions

EWP Efficacy Working Party

FA Full Analysis

FRA Flexor Reflex Afferents

GGT Gamma glutamyl transferase
GI Gastrointestinal
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ICH International Conference on Harmonisation
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IRLSSG International Restless Legs Syndrome Study Group
IN Intranasal
IR Immediate Release
ITT Intent to Treat
IV Intravenous
LDH Lactate dehydrogenase
LOCF Last Observation Carried Forward
LSM Least Squares Mean
MedDRA Medical Dictionary for Regulatory Activities
mg Milligram
MMRM Mixed Model Repeated Measures
MOS Medical Outcome Study (Sleep scale)
MPI (in the context of RLS studies) Max-Planck Institute
MPI (in the context pain studies) Multidimensional Pain Inventory
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Oxy API Oxycodone Active Pharmaceutical Ingredient
Oxy IR Oxycodone Immediate-Release Formulation
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Abbreviation Meaning
PK Pharmacokinetics
PLMS Periodic Limb Movements in Sleep
PP Per Protocol
PR Prolonged Release
PSG Polysomnography
PSUR Periodic Safety Update Report
PT Preferred Term
qlz2h Every 12 hours
QoL - RLS Quality of Life Restless Legs Syndrome Questionnaire
QTc QT Interval Corrected for Heart Rate
R Randomisation
RCT Randomised Controlled Trial
RLS Restless Legs Syndrome
RLS-DI Restless Legs Syndrome Diagnostic Index
SAE Serious Adverse Event
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1. Introduction

This is a Category 1 application to vary the registration of Targin (oxycodone/naloxone
prolonged-release tablets). The sponsor seeks approval for three major variations:

e Major Variation Type C -Extension of indications to include Restless Legs Syndrome;

e Major Variation Type F — Registration of a new maximum daily dose (160 mg/80 mg) and
higher strength tablets (60 mg/30 mg and 80 mg/40 mg);

e Major Variation Type ] - Changes to the Product Information, discussing the abuse-deterrent
characteristics of Targin when diverted to the intranasal or intravenous routes.

2. Clinical rationale

2.1. Clinical rationale for existing indications

According to the approved PI, oxycodone ‘s a full opioid receptor agonist whose principal
therapeutic action is analgesia. It has an affinity for endogenous mu, kappa and delta opiate
receptors in the brain, spinal cord and peripheral organs (for example, intestine). Binding of
oxycodone to endogenous opioid receptors in the central nervous system (CNS) results in pain
relief. Oxycodone is similar to morphine in its action. Other pharmacological actions of oxycodone
are in the CNS (respiratory depression, antitussive, anxiolytic, sedative and miosis), smooth muscle
(constipation, reduced gastric, biliary and pancreatic secretions, sphincter of 0ddi spasm and
transient elevations in serum amylase), and cardiovascular system via histamine release and
peripheral vasodilation (pruritus, flushing, red eyes, sweating and orthostatic hypotension).’

When used to treat chronic pain, Targin has two potential advantages over other oral narcotic
preparations: the prolonged-release formulation provides a more even pharmacokinetic profile
with extended analgesic benefit, compared to immediate-release preparations; and the
inclusion of naloxone minimises constipation, one of the major complications of chronic
narcotic use.

2.2. Clinical rationale for proposed treatment of restless legs
syndrome

Restless legs syndrome (RLS) is a common neurological condition characterised by subjective
discomfort in the legs associated with an unpleasant urge to move the legs in an attempt to
relieve the discomfort. It is sometimes subdivided into primary RLS, for which the cause is
unknown, and secondary RLS, which is usually due to neurogenic discomfort in the legs in the
setting of peripheral neuropathy or radiculopathy. There is evidence that primary RLS is a
movement disorder that is in part produced by dysfunction of the basal ganglia and other
dopaminergic systems in the brain: for instance, treatment with the dopamine precursor,
levodopa, or with dopamine agonists such as pramipexole has been shown to lessen the
symptoms of RLS.

RLS has been shown to impair quality of life. Subjects with RLS may find it intolerable to sit still
for prolonged periods, making it difficult for them to travel and to attend social functions. RLS
symptoms at night may interfere with sleep, leading to subsequent daytime somnolence and
mood disorders. RLS may also be painful.

Most treatment guidelines for RLS suggest that initial treatment should be with levodopa or
dopamine agonists, but many patients fail to respond adequately. Some subjects respond
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initially but eventually experience loss of efficacy with dopaminergic agents, or paradoxical
worsening (augmentation) of symptoms with continued treatment. Many experts (Trenkwalder,
2008b; Vignatelli et al., 2006; Walters et al., 1993, Garcia-Borrequero et al., 2007b) suggest that
narcotic analgesics may be useful for refractory cases, and there are widespread anecdotal
reports that narcotic analgesics (including paracetamol-codeine combinations) have been
adopted by patients to replace or to supplement dopaminergic agents when the response to
dopaminergic agents has been unsatisfactory. In part, this treatment was based on the simple
logic that opioids may relieve pain and discomfort, and RLS involves an element of leg
discomfort. The benefits may involve mechanisms beyond those related to analgesia, however,
and it is believed that opioids may have favourable effects on the dopaminergic system in this
condition.

The proposed PI states: ‘Opioids have their impact on Restless Legs Syndrome (RLS) symptoms by
modulating the dopamine system.’ The Clinical Study Report (CSR) for OXN3502 provides a much
more extensive rationale for the use of opioids in RLS. Until now, however, there has been no
adequate trial data supporting this practice, although it is recommended by many experts. As
the sponsor states in the CSR: ‘According to expert opinion, oxycodone seems to be the best
described opioid in RLS [Trenkwalder, 2008b; Vignatelli et al, 2006; Walters et al, 1993].”

The sponsor has performed a single pivotal study for this indication, along with an open-label
extension phase, in subjects with inadequate control of RLS following treatment with
dopaminergic agents or levodopa.

2.3. Clinical rationale for increase in maximum dose

Patients with chronic severe pain may develop tolerance to opioids, requiring dose escalation,
or they may have an inadequate response to low doses when these are first used. Usual clinical
practice is to cautiously increase the opioid dose as needed. For oxycodone, prolonged-release
naloxone-free preparations (OxyContin) have already been approved at doses up to 80 mg twice
daily. Targin is currently only approved to doses up to 40/20 mg twice daily, and clinical
experience suggests that this dose is inadequate for some patients.

The sponsor makes the following observations about the need for higher doses:

‘The approved dose range of OXN PR is up to OXN80/40 mg PR per day, which is sufficient to
manage a significant segment of the population of patients with severe pain. However, market
research conducted in Germany in 2011 (IMS Heath Disease analyser; period Sep 2010 to Aug
2011) revealed that 32.2 % of prescriptions were > 80 mg oxycodone per day and 11.2 % >160
mg oxycodone or equivalent per day for 18051 non-malignant pain patients under the care of
420 General Practioners [sic] (GPs). This emphasizes that there is a considerable amount of
patients requiring doses >80 mg oxycodone per day. Therefore, it is evident that there is a need
for OXN PR daily doses higher than 80/40 mg.’

Current recommended practice for patients who are on Targin and require higher oxycodone
doses is to combine the maximum approved dose of Targin (40/20 mg twice daily) with top-up
doses of OxyContin, up to a total oxycodone dose of 80 mg twice daily, using the two
formulations combined. This combination is logistically awkward, requiring multiple
prescriptions, and it leads to use of a lower proportion of naloxone, relative to the oxycodone
component, than is used at standard Targin doses. (For instance, at the maximum combination
dose, subjects would receive oxycodone 80 mg twice daily and naloxone 20 mg twice daily, a 4:1
ratio instead of the standard 2:1 ratio). There is no evidence that a low proportion of naloxone
is more appropriate than the standard proportion, and the current awkward situation largely
reflects that adequate studies of higher dose Targin had not been performed at the time Targin
was registered. If it could be proven that higher doses of Targin were safe and effective, there
would be an obvious clinical role for such doses.
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2.4. Clinical rationale for discussion of abuse potential in Pl

Oral narcotics prescribed for treatment of pain can be diverted to recreational use and
administered via the intravenous (IV) or intranasal (IN) routes - these routes may be preferred
by recreational users because they are associated with a relatively rapid rise in narcotic levels,
which produces a likeable effect or ‘high’.

When administered orally, naloxone has minimal systemic effects because of extensive first-
pass metabolism, but diversion to other routes (IV, IN) could increase the bioavailability of
naloxone and this would be expected to antagonise the opioid component of Targin, producing a
less satisfying high than other oral agents diverted to the IV or IN routes. Bioavailability of
naloxone via the intravenous route is essentially complete, and the sponsor points out that ‘The
high bioavailability of IN naloxone is supported by studies demonstrating reversal of opioid effects
in overdose patients and in animal PK studies (Hussain et al. 1984; Kerr et al. 2009; Robertson et
al. 2009).” [Study report for ONU0O3]. Thus, compared to opioid monotherapy preparations,
Targin might be a less attractive agent for opioid abusers to divert.

The sponsor has performed a number of studies broadly confirming these pharmacological
principles, and would like to include this data in the new PI. Unfortunately, as will be discussed,
the sponsor’s proposed description of these studies does not present a balanced summary of the
evidence. In particular, the submitted evidence suggests that it is possible for users of Targin to
produce a ‘high’ by chewing the tablet and some of the benefits proposed by the sponsor appear
to be seen only in subjects receiving concurrent methadone.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The submission consisted of three disconnected parts, each with its own clinical overview and
efficacy and safety summaries corresponding to each of the three proposed variations.

In support of the RLS indication, the submission contained the following clinical information:
e One pivotal efficacy and safety study (OXN3502).

e One open-label extension study (OXN3502S).

In support of the higher dose, the submission contained the following clinical information:

e Three pharmacokinetic studies (OXN1506, 0XN1505, and OXN1507).

e One pivotal efficacy and safety study (OXN3506).

e Four supportive efficacy studies (OXN2001S, 0XN3503, 0XN3505, 038-002).

o Pooled efficacy and safety analysis of data from those studies and supportive studies that
have been submitted previously (OXN2001, OXN3001, OXN3006, 0XN3401, OXN3001S,
OXN3006S, OXN34015).

In support of the abuse-potential discussion proposed for inclusion in the PI, the submission
contained the following:

e Two bioequivalence studies (ONU1001, ONU1002), comparing UK and US manufacturing

e A bioavailability study (ONU1009), which assessed the relative bioavailability of oral
oxycodone in Targin 20/10 mg compared with a marketed product containing oxycodone
(oral OxyContin modified release tablet, 20 mg), and the relative bioavailability of naloxone
compared with two marketed products containing naloxone.
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e Four safety/pharmacodynamic/pharmacokinetic (Safety/PD/PK]) studies (ONU1003,
ONU1004, ONU1007, ONU1008), which assessed the abuse potential of Targin versus an
active comparator (oxycodone in solution) and placebo.

3.2. Paediatric data

The submission did not include paediatric data.

3.3. Good clinical practice

The submitted studies included statements of compliance with Good Clinical practice (GCP) and
appeared to have been conducted in accordance with the principles of GCP.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

The PK of Targin has already been well characterised, but the current submission includes 6 PK
studies (two of which have been submitted previously).

Three biopharmaceutical studies (OXN1506, 0OXN1505, and OXN1507; Table 1) were submitted
in support of the higher-strength tablets and the increased maximum dose.

o The food-effect and relative bioavailability study (OXN1505) had already been submitted to
the TGA to register Targin at strengths of 2.5/1.25 mg, 15/7.5 mg and 30/15 mg. This study
assessed the effect of a standardised high fat meal on the bioavailability of Targin 80/40 mg
and the relative bioavailability of Targin 80/40 mg compared to an oral solution containing
oxycodone 20 mg and naloxone 10 mg.

o The dose-proportionality study (OXN1506) had also been previously submitted to the TGA
to register Targin at strengths of 2.5/1.25 mg, 15/7.5 mg and 30/15 mg. This study assessed
the PK dose-proportionality of Targin in the dose range of 2.5/1.25 mg to 80/40 mg.

e A new multiple-dose study (OXN1507) was submitted. This study assessed the PK of
oxycodone and naloxone from Targin 80/40 mg and 40/20 mg tablets at steady state,
demonstrating dose-adjusted bioequivalence.

Table 1: PK Studies Submitted for New Dose Strengths

Study ID Subjects Objectives

Pharmacokinetics

OXN1506 Healthy subjects Dose proportionality

OXN1505 Healthy subjects Food effect, relative bioavailability
OXN1507 Healthy subjects Bioequivalence

In reference to the proposed new discussion in the PI of the abuse potential of Targin, the
sponsor submitted the following three PK studies:

e Two bioequivalence studies (ONU1001, ONU1002) compared UK and US manufacturing.

e One bioavailability study (ONU1009) assessed the relative bioavailability of oral oxycodone
in Targin 20/10 mg compared with oral OxyContin 20 mg, and the relative bioavailability of
naloxone in Targin compared with two marketed naloxone products.
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Table 2 shows the studies relating to each pharmacokinetic topic and the location of each study
summary.

Table 2: Submitted Pharmacokinetic Studies.

PK topic Subtopic Study ID &
PK in healthy General PK - Single dose OXN1506 *
adults

OXN1505
- Multi-dose OXN1507 *
Bioequivalencet - Single dose OXN1505
ONU1001 *
ONU1002 *
ONU1009 *
- Multi-dose 0XN1507
Food effect OXN1505 *

* Indicates the primary aim of the study.
1 Bioequivalence of different formulations.

None of the pharmacokinetic studies had deficiencies that excluded their results from
consideration.

4.2. Summary of pharmacokinetic data

The sponsor did not submit a complete reassessment of the PK of Targin, which has already
been well characterised. The information in the following summary focuses on new information
provided in the submission.

4.3. Physicochemical characteristics of the active substance

No new data related to the physicochemical characteristics of oxycodone or naloxone were
submitted.

4.4. Pharmacokinetics in healthy subjects
4.4.1. Absorption

No new data related to the absorption of Targin were submitted.
4.4.2. Bioavailability

4.4.2.1.  Absolute bioavailability

The bioavailability of Targin components relative to intravenous agents was not reassessed in
this submission.
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4.4.2.2.  Bioavailability relative to an oral solution or micronised suspension

Bioavailability relative to an oral solution was assessed in Study OXN1505, which had already
been submitted to the TGA. This study assessed the relative bioavailability of Targin 80/40 mg
(OXN PR) compared to an oral solution containing oxycodone 20 mg and naloxone 10 mg.

For oxycodone, in the fasted state, OXN PR 80/40 had similar dose-adjusted bioavailability as
oral solutions of oxycodone, but in the fed state the OXN PR had significantly greater
bioavailability than both OXN PR in the fed state and the equivalent oral solutions. The
oxycodone Cmax of an oral solution was higher than with OXN PR, as expected, reflecting more
raid absorption compared to a slow release tablet.

For naloxone, the AUC was not affected by food, but in both the fed and fasted states the AUC
was significantly increased in the slow-release tablet compared to an oral solution.

4.4.2.3.  Bioequivalence of clinical trial and market formulations

No studies explicitly compared clinical trial and market formulations. It is implied by the Clinical
Study Reports that the formulation used in the clinical studies was the same as the market
formulation. Two studies (ONU1001, ONU1002) compared tablets manufactured in the UK with
those manufactured in the US, finding that the tablets were bioequivalent.

4.4.2.4.  Bioequivalence of different dosage forms and strengths

Apart from variations in tablet strength, Targin is not provided in different dosage forms. Dose-
proportionality across a range of dosage strengths (2.5/1.25 mg to 80/40 mg) was confirmed in
Study OXN1506.

4.4.2.5.  Bioequivalence to relevant registered products

Bioequivalence of Targin to OxyContin (for the oxycodone component) was assessed in Study
ONU1009, which confirmed the bioequivalence of oral oxycodone in Targin 20/10 mg
compared with oral OxyContin 20 mg. The relative bioavailability of naloxone in Targin was also
compared with two marketed naloxone products, administered sublingually (Suboxone, single
SL dose, 1 x 2 mg buprenorphine/0.5 mg naloxone SL film) or intravenously (IV naloxone, single
IV dose, 0.4 mg in 1 mL, preloaded Carpuject® syringe). Naloxone in Targin was confirmed in
this study to have very poor oral bioavailability, relative to sublingual or IV administration,
which has already been established previously and is one of the major rationales for including it
in Targin - the low bioavailability allows it to prevent gut side effects of oxycodone without
compromising analgesic efficacy.

4.4.2.6.  Influence of food

The influence of a fatty meal was assessed in the bioavailability Study OXN1505. A standardised
high fat meal significantly increased the bioavailability of Targin 80/40 mg, as reflected in the
AUC. For the naloxone component of Targin, the AUC was not affected by food.

4.4.2.7.  Dose proportionality

Dose proportionality had already been assessed in previously submitted PK studies, but these
studies were resubmitted in view of the proposed increase in the maximum daily dose. Study
OXN1506 assessed the PK dose proportionality of Targin in the dose range of 2.5/1.25 mg to
80/40 mg, and found that there was equivalent dose-adjusted exposure to both oxycodone and
naloxone for each of the tablets strengths, as summarised in the tables below, and as shown in
the mean plasma concentration-time curves for each dose.
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Table 3: Statistical Results for Oxycodone Bioequivalence, Study OXN1506

AUCt AUCINF Cmax
Test/ 90% Confidence Test/ 90% Confidence Test/ 90% Confidence

Treatment Group Versus Reference Group n Reference (a) Interval (b) n Reference (a) Interval (b) n Reference (a) Interval (b)

OXNPR25/125mg OXNPR40/20 mg Eal 105.8 (101.9,109.8) 31 1084 (1044 1124) 31 1276 (122.0,133.4)
OXN PR 10/5 mg OXN PR 40/20 mg 31 101.8 (98.0,1057) 31 1021 (98.3,106.0) 31 M7 (1119, 122.6)
OXN PR 15/7.56 mg OXN PR 40/20 mg 32 104.8 (100.9,108.9) 32 104.9 (101.1,109.0) 32 1186 (113.3,124.2)
OXN PR 30/15 mg OXN PR 40/20 mg Eal 103.9 (100.0,108.0) 31 1037 (99.9,107.7) 31 187 (113.4,124.3)
OXN PR 60/30 mg OXN PR 40/20 mg Eal 100.5 (96.8,1044) 3 1003 (96.6,104.1) 31 101.0 (96.5,105.7)
OXN PR 80/40 mg OXN PR 40/20 mg 30 100.3 (965,1042) 30 100.1 (964 ,104.0) 30 103.8 (99.1,108.7)

Cross reference: Table 14.2 4 and Listing 16.2.6.2

a: Estimate from mixed-effects linear model. Natural log parameter estimates calculated by transferming the log-scale estimates back to the linear scale, that is estimates of ratios.

b: 90% Cl obtained by transforming the Cl on the log-scale to the ratio scale.

Data analysed using a fixed effects linear model with treatment, sequence and period as fixed effect factors and subject blocked within sequence as a random effect. Treatment comparisons not shown in the
table were not estimated due to lack of valid results. Note: The analyses consider all subjects whether or not both sequences of the respective treatment comparison were completed.

Table 4: Statistical Results for Naloxone Bioequivalence, Study OXN1506, Using Surrogate
Analyte Naloxone-3-Gucuronide

AUCt AUCINF Cmax
Test/ 90% Confidence Test/ 90% Confidence Test/ 90% Confidence

Treatment Group Versus Reference Group n  Reference (a) Interval (b) n Reference (a) Interval (b) n Reference (a) Interval (b)

OXNPR25/1.25mg  OXN PR 40/20 mg 31 974 (93.0,101.9) 17 96.7 (92.0,101.8) 31 115.6 (107.2, 124.6)
OXN PR 10/5 mg OXN PR 40/20 mg 31 92.0 (87.8,965) 26 93.0 (88.9,97.3) 31 104.1 (96.4 ,112.3)
OXN PR 15/7.5 mg OXN PR 40/20 mg 32 97.3 (92.8,102.0) 29 94.1 (89.8,98.5) 32 103.8 (96.2, 112.1)
OXN PR 30/15 mg OXN PR 40/20 mg 3 97.3 (928,102.0) 18 96.9 (92.1,102.0) 31 1145 (106.1, 123.6)
OXN PR 60/30 mg OXN PR 40/20 mg 31 1016 (97.0,106.5) 27 99.1 (94.8,1037) 31 102.8 (95.3, 110.9)
OXN PR 80/40 mg OXN PR 40/20 mg 30 101.9 (97.2,106.8) 28 99.8 (95.3,1045) 30 105.4 (97.5, 113.9)

Cross reference: Table 14 2.4 and Listing 16.2.6.2.

Data analysed using a fixed effects linear model with treatment, sequence and period as fixed effect factors and subject blocked within sequence as a random sh‘e:t Treatment ccmpansnns not shown in the
table were not estimated due to lack of valid results. Note: The analyses consider all subjects whether or not both sequences of the respe: p 1 were

a: Estimate from mixed-effects linear model. Natural log parameter estimates calculated by transforming the \ug-ﬁmle estimates back to the linear scale, that is estimates of ratm

b: 90% Cl obtained by transforming the Cl on the log-scale to the ratio scale.

Figure 1: Mean Plasma Concentration versus Time, Oxycodone, Study OXN1506

80

Plasma Concentration (ng/mL)

40 50

Time (h)
Treatment
—=— OXN PR tablet 2.5 mg/1.25 mg —=— OXN PR tablet 10 mg/5 mg
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Figure 2: Mean Plasma Concentration versus Time, Naloxone-3-Glucuronide, Study
OXN1506
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4.4.2.8.  Bioavailability during multiple-dosing

A new multiple-dose study (OXN1507) was submitted, which assessed the PK of oxycodone and
naloxone from Targin 80/40 mg and 40/20 mg tablets at steady state, demonstrating dose-
adjusted bioequivalence. The study suggested that steady state is achieved within
approximately 4 days of dosing with OXN PR at doses of 40/20 mg or 80/40 mg, and that
substantial accumulation of drug does not occur with repeat dosing. As shown in the figures
below, trough levels (measured at times -36h, -24h, -12h, Oh and +12h) were similar over the
course of the study, for both oxycodone (Figure) and naloxone (Figure).

Figure 3: Mean Oxycodone Plasma Concentration versus Time, Study OXN1507
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Figure 4: Mean Naloxone Plasma Concentration-Time Curves, Study OXN1507
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4.4.2.9.  Effect of administration timing

Apart from the assessment of the food effect, no studies assessed the effect of the timing of

administration. Given that Targin is a prolonged-release tablet, it is not expected that the timing
of administration would have a large effect.

4.4.3. Distribution, metabolism and excretion

No new information was provided about the distribution and metabolism of oxycodone and
naloxone.

4.4.4. Intra- and inter-individual variability of pharmacokinetics

No new information was provided on the intra- and inter-individual variability of the pharmaco-
kinetics of oxycodone and naloxone. An estimate of the variability across subjects can be made
by studying the standard deviation of the major PK parameters in Study OXN1506. For AUCt, the
standard deviation was approximately one quarter of the mean, for a range of doses. Coupled
with a high degree of pharmacodynamic variability in subjects’ responses to oxycodone, this

means that doses must be titrated carefully for each individual patient, as is the case for any
opioid.

4.5. Pharmacokinetics in the target population

No new studies specifically addressed the PK of Targin in the target population of subjects with
chronic pain. For the new proposed indication of RLS, no specific PK data exists. Given that RLS
is not usually associated with significant impairments in hepatic or renal function, or in other
major organ systems, this is not a significant omission. Many patients with RLS are elderly, but
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Targin has already been widely used in the elderly because of the prevalence of chronic pain in
this population. The PI already contains appropriate warnings about the need to reduce doses in
elderly debilitated patients (see below).

4.6. Pharmacokinetics in other special populations
4.6.1. Pharmacokinetics in subjects with impaired hepatic function

No new studies were submitted characterising the PK of Targin in subjects with hepatic
impairment. The approved PI already contains a statement as follows: ‘A study has shown that
plasma concentrations of both oxycodone and naloxone are elevated in patients with hepatic
impairment. Naloxone plasma concentrations were affected to a greater extent than oxycodone.
The clinical relevance of a relatively high naloxone exposure in hepatically impaired patients is not
yet known. Caution must be exercised in administering TARGIN modified release tablets to patients
with mild hepatic impairment. TARGIN modified release tablets are contraindicated in patients
with moderate to severe hepatic impairment.’

4.6.2. Pharmacokinetics in subjects with impaired renal function

No new studies were submitted in relation to the PK of Targin in the setting of renal
impairment. The PI already contains the following warning. ‘A study has shown that plasma
concentrations of both oxycodone and naloxone are elevated in patients with renal impairment.
Naloxone plasma concentrations were affected to a greater extent than oxycodone. The clinical
relevance of a relatively high naloxone exposure in renally impaired patients is not yet known.
Caution should be exercised when administering TARGIN modified release tablets to patients with
renal impairment.’

4.6.3. Pharmacokinetics according to age

No new studies were submitted that specifically addressed the PK of Targin according to age. In
the absence of significant hepatic or renal disease, age by itself does not appear to have a major
impact on the PK of Targin - pharmacodynamic susceptibility to the side effects of Targin in the
elderly is a more important issue, as with any opioid analgesic. The PI already contains
appropriate warnings about the need to adjust the dose in elderly debilitated patients. The PI
draws a distinction between elderly patients without substantial comorbidities and ‘elderly
debilitated’ patents:

Use in the elderly

The plasma concentrations of oxycodone are only nominally affected by age, being
approximately 18% greater in elderly as compared with young subjects. There were no
differences in adverse event reporting between young and elderly subjects. The dosage
should be adjusted to the intensity of the pain and the sensitivity of the individual patient.

Use in elderly, debilitated patients

As with other opioid initiation and titration, doses in elderly patients who are infirm or
debilitated should be reduced to ¥4 to ¥ of the usual doses.

4.6.4. Pharmacokinetics related to genetic factors

No information related to genetic factors was submitted. The proposed PI does not contain any
discussion about genetic susceptibility to oxycodone or naloxone.

4.7. Pharmacokinetic interactions

No new PK data was submitted assessing potential interactions between oxycodone, naloxone
and other agents. The approved PI already contains a substantial discussion of the potential for
drug interactions, including both pharmacokinetic and pharmacodynamic interactions.
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4.8. Evaluator’s overall conclusions on pharmacokinetics

The pharmacokinetics of Targin have already been well characterised, and the submitted data
did not raise any substantive new PK issues. The proposed higher doses can be expected to
produce a dose-proportional increase in exposure to oxycodone, as summarised in the table
below. The naloxone component undergoes rapid and extensive first-pass metabolism.

Table 5: Summary Statistics for PK of Oxycodone

QXN PR QXN FR QXN PR OXN PR QXN FR QXN PR QXN FR
2.5M1.25mg 10/5 mg 157.5mg NS mg 40120 mg 60/30 mg 80/40 mg
PK Parameter {unit} (N=31) {N=31) [N=32) (H=31) {N=32) {N=31) | N=30)
AUCH (ng-hfmL}) n k]| H 32 k1| 32 3 30
Geometric Mean 334 126.5 1979 3857 488.7 T213 9729
log{SD/SE) 0.26/0.05 0.21/0.04 0.27/0.05 0.25/0.04 0.25/0.04 0.28/0.05 0.26/0.05
Mean 3445 120.08 205.06 407 87 504.01 749.32 1004.5
(SDISE) (B89 62) (25 4214 57} (E57OMQAG)  (1058TAD01)  (127552255) (243533835 (250 04745 81)
Median 326 130.4 023 386.5 2015 6931 950.4
Min, Max 22 57 79, 166 117, 338 275, 735 308, 825 445, 1250 618, 1426
AUCINF {ng-himL)  n 3 3 32 k1| 32 3 30
Geometric Mean 344 1274 199.1 3972 491.0 7235 970
log{SOISE) 0.25/0.04 0.21/0.04 0.27/0.05 025004 0.2570.04 0.28/0.05 0.26/0.05
Mean 3541 12998 206.32 409.40 506.29 T51.62 10085
(SD/SE) {8.93/1.60) (25.50/4.59) (56.31/9.95) {106.11119.06)  (127.54/22 55) {214.10/38.45) [251.32/45.89)
Median 340 131.2 2034 3gae.7 5034 697.5 9539
Min, Max 23,58 80, 167 117, 339 277, 737 300, 827 448, 1262 619, 1428
Cmax {ng/mL) n k1l kY| 32 3 32 1l 30
Geometric Maan 323 11.79 17.74 36.28 39.80 58.32 82.03
log{SDISE) 0.222/0.040 0.208/0.037 0.266/0.047 0.228/0.041 0.233/0.041 0.213/0.038 0.221/0.040
Mean 3 12.05 18.35 3724 40.86 S9.60 83.94
(SDISE) (0. 746/0.134) (2 6700 480) (4 826/0 853)  (9.0421.624)  (D516M.682) (12,5312 252) {(17.83/3.257)
Median 3.300 11.80 17.75 36.40 404 5060 .
Min, Max 2,27, 5,030 8.34,21.70 111, 28.80 25,6, 64.90 24.4,60.80 36.4, 87.20 57.6,113.0
tmax {h} n 3 ki 32 H 32 H 30
Mean 274 274 3.02 an 325 334 335
(SD/SE} {1.330.24) {1.36/0.24) {1.29/0.23) {1.38/0.25) {1.3310.23) {1.32/0.24) (1.61/0.29)
Median 25 3.0 30 30 35 35 38
Min, Max 1,6 1,6 1,6 1,6 1,6 1,5 1,6
LambdaZ (k™) n M M 32 H 32 ki 30
Mean 0159 0.181 0177 0.164 0.159 0.159 0147
(SDISE) (0.0155/0.003) (0.0253/0.005)  {0.0207/0.004) (0.0327/0.006)  (0.0341./0.008) (0.0204/0.005) (0.0270:0.007)
Median 0.159 0.178 0172 0.165 0.160 0.150 D.144
Min, Max 0129, 0.189 0.133, 0237 0132, 0227 0.079. 0228 0.084, 0.218 0.112,0.228 0.034, 0.219
122 (hy n 3 | ki 32 H 32 M 30
Mean 439 390 397 443 4.60 4.52 5.30
(SDVSE) 10.44/0.08) {0.54/0.10) (0.48/0.08) {1.11/0.20) {1.180.21) (0.81/0.15) (2.99/0 55)
Median 4.4 39 4.0 4.2 4.3 4.6 4.8
Min, Max 4,5 35 3,5 3,0 3,8 3,6 3,20

Cress reledence: Table 142 2 and Lesting 16262,
H: Number of subjects in population. n: Humber of subjects with data avaitable. SO Standard deviation. SE: Standard eror,

5. Pharmacodynamics

5.1. Studies providing pharmacodynamic data

The sponsor did not perform any reassessment of the primary PD of Targin. The analgesic
studies submitted in support of the new maximum dose assessed multiple doses, but doses
were titrated to individual needs and dose groups were not directly compared, so it is not
possible to infer how the analgesic effect varies with dose. Similarly, in the RLS study, doses
were titrated according to symptoms, so the efficacy of different doses in treating RLS
symptoms cannot be directly compared.

Four PD studies were submitted in support of the proposed changes to the PI regarding the
abuse-potential of Targin. These were single-dose PK/PD studies, summarised by the sponsor
as follows:

‘The studies were all single dose. [...] The studies of abuse potential were all randomised,
double-blind, crossover studies, two in recreational opioid users (ONU1003, ONU1007), and two
in or methadone-treated opioid-dependent subjects (ONU1004, ONU1008). In Study ONU1003,
the abuse potential of Targin was assessed for three different routes of administration (oral, IN
and 1V) compared with oxycodone API and placebo. In ONU1004 the abuse potential of chewed
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Targin (strengths 30/15 mg and 60/30 mg) was compared with oxycodone API and placebo. In
ONU1007 the abuse potential of chewed versus intact Targin was compared with oxycodone
API In ONU1008, the abuse potential of chewed versus intact Targin was compared with
oxycodone API and placebo.’

The major conclusions from these studies are summarised below.

5.2.  Summary of new pharmacodynamic data

The submitted PD studies demonstrated that the abuse potential of oxycodone, in terms of its
‘likeability’ during off-label use, depends on a number of factors, including:

o whether it is co-administered with naloxone, as in Targin, or administered as monotherapy
e the route of administration

o whether the tablet has been crushed or chewed to circumvent the slow-release properties of
the standard formulation

o whether the user is concurrently receiving maintenance methadone treatment.

As will be discussed, the results in methadone users were substantially different from those
observed in recreational users not on methadone. Concurrent long-term treatment with opioids
apart from methadone was not studied., and no behavioural evidence or analysis was submitted
to clarify whether the different results observed in methadone-treated subjects primarily
reflected addiction or primarily reflected the fact that naloxone antagonises methadone.

In Study ONU1003, non-dependent, intermittent (‘recreational’) opioid users received Targin or
naloxone-free oxycodone, as a standard tablet or as a chewed tablet, or they received an
equivalent intranasal solution or intravenous solution:

e Group 1 (oral, chewed): Targin tablet 40/20, chewed/placebo solution, oxycodone oral
solution 40 mg/placebo tablet, chewed, and placebo solution/placebo tablet, chewed;

e Group 2 (IN): Targin tablet 40/20 mg, finely crushed, oxycodone powder 40 mg, and
placebo (lactose powder);

e Group 3 (IV): oxycodone 0.07 mg/kg/naloxone placebo, oxycodone 0.07 mg/kg/naloxone
0.035 mg/kg, and oxycodone placebo/naloxone placebo.

The PD results suggested that oxycodone/naloxone combinations had significantly reduced
abuse potential, compared to oxycodone monotherapy, when taken by the intranasal or
intravenous routes. The oxycodone was more rapidly absorbed by these routes, but the presence
of naloxone appeared to antagonise its effects, leading to low scores on the ‘likeability’ scale. In
keeping with the poor oral bioavailability of naloxone, however, the presence of naloxone in a
chewed Targin tablet did not substantially modify the likeability of the medication, compared to
oral oxycodone solution. Furthermore, the PK part of this study suggested that, when chewed,
the prolonged-release properties of Targin were largely circumvented, with a median Tmax for
oxycodone concentration of 0.60 hours, which was similar to that seen with oxycodone solution
(0.57 h). This study therefore suggests that intermittent opioid abusers not on methadone will be
able to get a likeable high from Targin if they chew it, circumventing its slow-release properties
and subjecting the naloxone to first-pass metabolism, but not if they try to administer it
intranasally or intravenously.

In Study ONU1004, opioid-dependent subjects on methadone received chewed Targin or
naloxone-free oxycodone, in a crossover design:
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Block 1 (Low-dose session): Subjects received the following study drugs, separated by
approximately 24 hours:

e chewed 30/15 mg ONU + placebo solution,

¢ 30 mg oxycodone in solution (Oxy API ) + chewed placebo;

e placebo solution + chewed placebo.

Block 2 (High-dose session): Subjects received the following study drugs:
o chewed 60/30 mg ONU + placebo solution;

e 60 mg Oxy APl in solution + chewed placebo;

e placebo solution + chewed placebo.

Subjects also received their daily methadone (20 to 40 mg/day).

The drug likeability results suggested that oxycodone monotherapy produced a likeable high,
but Targin was not liked by these opioid-dependent, methadone-treated drug users (probably
because enough naloxone was absorbed to produce unwelcome systemic opioid antagonism of
co-administered methadone). Overall, especially at the higher doses, these subjects had a
greater liking for placebo, as shown in the figure below. The study suggests that, in this
population, Targin has low abuse potential compared to comparable doses of naloxone-free
oxycodone. These results cannot be generalised to other addicts, however, because this study only
assessed subjects on methadone.

Figure 5: Mean ‘At This Moment’ Drug Liking VAS, Study ONU1004
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Source: Figure 142211

ONU=oxycodone/naloxone (chewed tablets), Oxy APl=oxycodone hydrochloride active pharmaceutical ingredient (oral solution),
VAS=visual analog scale

Drug Liking VAS item: “At this moment, my liking for this drug is”, where values can range from 0 (strong disliking) to 100 (strong
liking) and 50 is the neutral point.

In Study ONU1007, single doses of Targin or oxycodone solution were administered in a 4-way
crossover design to intermittent (‘recreational’) opioid users not on methadone:

e ONU 40/20 mg tablet, intact + ONU PBO tablet, chewed + PBO oral solution;
e ONU PBO tablet, intact + ONU 40/20 mg tablet, chewed + PBO oral solution;
e ONU PBO tablet, intact + ONU PBO tablet, chewed + oxycodone oral solution;
e ONU PBO tablet, intact + ONU PBO tablet, chewed + PBO oral solution.
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Consistent with Study ONU1003, this study showed that chewing Targin circumvents the
prolonged-release characteristics of the drug, giving it similar likeability and other positive
psychotropic effects to oxycodone solution. The study suggest that, if Targin is chewed by
subjects not on methadone, it will have a similar abuse potential to immediate-release
oxycodone, but the likeability effect is lower with Targin than immediate-release oxycodone
preparations if the Targin tablet is appropriately administered. This could reduce the chronic
abuse potential of Targin, compared to immediate-release oxycodone, but further study would
be needed to see if these results in recreational opioid abusers translate to benefit in users
taking the drug for pain.

In Study ONU1008, subjects with chronic opioid addiction on regular maintenance methadone
received each of the following treatments as a single-dose treatment on separate visits,
separated by at least 48 hours:

e Treatment A: ONU 60/30 mg intact

e Treatment B: ONU 60/30 mg chewed

e Treatment C: Oxy API 60 mg, in oral solution

e Treatment D: PBO

Subjects also continued their usual methadone dose.

The results were consistent with Study ONU1004. These methadone-treated subjects reported a
likeable effect with oxycodone solution, but they did not prefer Targin over placebo, even when
it was chewed, and they did not report an inclination to take the drug again. Results for the
feeling of getting ‘High’ on each treatment are shown in the figure below.

Figure 6: Mean Scores for ‘High’ VAS, Study ONU1008
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ONU=oxycodone/naloxone; VAS=visual analog scale
High VAS (unipolar): “l am feeling high”, where responses range from 0 (Definitely not) to 100 (Definitely so).

The overall findings can be summarised as follows: Essentially, when taken as intended (as an
oral, slow-release tablet), Targin produces minimal pleasant opioid effects in recreational drug
users, and is less likeable than opioids taken by more rapid routes. Absorption of slow-release
oxycodone can be hastened by chewing the tablet, or by administering it via the intranasal or
intravenous routes, and this produces a likeable high for naloxone-free formulations. The
presence of naloxone in Targin makes the intranasal and intravenous routes undesirable for
recreational users seeking to circumvent the slow-release properties of the tablet; the naloxone
bypasses the usual first-pass metabolism and antagonises the pleasant effects of the oxycodone.
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For the chewed oral approach, however, the naloxone undergoes first-pass metabolism and has
minimal effects in blunting the likeability of oxycodone, so by this route in intermittent
recreational drug users, Targin offers no substantial differences in abuse potential compared to
other slow-release oxycodone preparations, and instead resembles immediate-release
oxycodone.

For subjects receiving chronic methadone, by contrast, Targin did not produce
pharmacodynamic indicators of abuse potential or likeability. This could indicate that the opioid
antagonism caused by naloxone was sufficient to produce an overall negative experience even
when the subjects administered the drug by chewing it, probably because the low levels of
naloxone escaping first-pass metabolism were sufficient to antagonise the effects of methadone
as well as the oxycodone in the Targin, and there was not enough oxycodone present to offset
this in these subjects used to higher levels of opioid exposure. It remains unclear whether there
are similar abuse-deterrent benefits in long-term addicts not on methadone. If the lack of
likeability depends on methadone antagonism, as seems likely, then there is no reason to
suspect that chewed Targin will lack abuse potential in addicts not on methadone.

5.3. Evaluator’s overall conclusions on pharmacodynamics

The primary PD of Targin was not reassessed in this submission, but studies of abuse potential
clarified the abuse-related properties of Targin relative to other opioids, in the context of
potential abuse and diversion to other routes by opioid abusers. The overall impact of these
pharmacological properties on the abuse potential of Targin is difficult to estimate, in part
because no data was submitted relating to how oral opioids are actually abused or diverted to
other routes in the community. Intravenous and intranasal diversion of Targin appears to be an
unattractive option for intermittent opioid users seeking to obtain a high, but chewed Targin
probably offers the same abuse potential as chewed OxyContin in intermittent users - both
agents, once chewed, are rapidly absorbed and appear likely to produce similar effects as
immediate-release oxycodone (Endone). In this respect, the benefits of Targin appear modest,
although chewing an opioid agent is in many ways more benign than injecting it, particularly in
relation to the risks of needle-borne infections.

For regular methadone users, Targin did not produce likeable effects, and it appears to offer
relatively little abuse potential in this population. It is unknown whether this primarily reflects
antagonism of methadone by naloxone, or some other mechanism. It is also unclear whether
this result is likely to be replicated in addicts not on regular methadone, because the sponsor
did not study addicts not on methadone. If the main reason for the poor likeability of Targin in
methadone users was related to methadone antagonism, one would not expect non-methadone-
treated addicts to report poor likeability of Targin, but this subject group has not been assessed
and no conclusions about this important patient group can be drawn.

These conclusions are broadly consistent with the sponsor’s proposed addition to the PI, which
describes each PD study and then concludes:

‘The clinical abuse potential studies indicate that TARGIN modified release tablets have
pharmacologic properties that are expected to result in a meaningful reduction in abuse via the
intranasal and intravenous routes of administration, although abuse and diversion by these and
other routes is still possible.”

Clinicians concerned about diversion could find this information useful and the inclusion of such
information in the PI could provide clinicians with additional reasons to choose Targin over its
competitors. For balance, though, the PI should also mention that the submitted studies showed
that chewing Targin produces a likeable high in intermittent recreational opioid users not on
methadone. Furthermore, the sponsor should avoid claims that the benefits seen in methadone-
treated subjects can be generalised to other opioid addicts. More appropriate wording for the PI
summary is recommended.
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6. Dosage selection for the pivotal studies

For the RLS indication, no dose-ranging studies were performed. The sponsor selected a low-to-
intermediate dose for the pivotal RLS study (OXN3502), based on previous clinical experience
with the analgesia indication, and anecdotal reports on the use of oxycodone and other
narcotics for RLS. Initial doses were low (OXN 5/2.5 mg twice daily), but up-titration to higher
dose levels was permitted if needed (10/5,20/10, 30/15 or 40/20 mg OXN PR twice daily).
Given that these doses have been well studied for the chronic pain indication, this approach was
reasonable. RLS is a chronic condition that is not life-threatening, so a slow, cautious dose
titration is appropriate.

For studies assessing the chronic pain indication, dose selection was individualised for each
patient, and patients were already receiving oxycodone doses in the standard clinical range
prior to study entry. The pivotal study (OXN3506) allowed clinicians to titrate the oxycodone
dose during a run-in phase, and then randomised subjects to blinded naloxone add-on (Targin)
or to continued oxycodone monotherapy. The oxycodone dose was therefore determined by
clinical analgesic need, and the naloxone dose was determined by the default 2:1 oxycodone:
naloxone ratio, which has already been approved for lower doses. No specific rationale was
provided for this ratio in the current submission, and no other oxycodone: naloxone ratios were
assessed. The current PI for Targin already recommends that higher oxycodone requirements
(beyond the maximum approved Targin dose) should be met with a mixture of OxyContin and
Targin, effectively lowering the naloxone dose in proportion to the oxycodone dose. The
proposed new maximum dose of Targin therefore represents an attempt to unify the
oxycodone: naloxone ratios across the range of opioid doses used. Although this appears
attractive on the basis of simplicity and convenience, no specific evidence was provided to
support the assumption that the same ratio is appropriate across the entire dose range.

7. Clinical efficacy

7.1. Efficacy studies in restless leg syndrome

The sponsor’s application to register Targin for treatment of RLS rests on a single study and its
open-label extension (OXN3502 and OXN3502S).

7.1.1.  Pivotal study in RLS (OXN3502)

‘A randomised, double-blind, placebo-controlled, parallel-group, multicenter study to demonstrate
improvement of symptoms of RLS in subjects with moderate to severe idiopathic RLS with daytime
symptoms who take oxycodone/naloxone prolonged release (OXN PR) compared to subjects taking
placebo (PLA).’

7.1.1.1.  Study design, objectives, locations and dates

This Phase Il study employed a randomised, placebo-controlled design to assess the efficacy of
Targin (oxycodone/naloxone prolonged release, OXN PR) up to 40/20 mg twice daily, over 12-
13 weeks in subjects with moderate to severe RLS, who reported an inadequate response to
dopaminergic treatment. It was a medium-sized study (completing subjects: OXN n=107;
placebo n=97; total n=204) that nonetheless achieved strong statistical results.

The study consisted of a Pre-randomisation Phase of up to 24 days, in which eligibility was
confirmed, baseline assessments were completed, and subjects underwent a Wash-out Period of
7 to 10 days. Following Randomisation, subjects underwent a Double-blind Treatment Phase of
12-13 weeks. Dose titration was permitted for up to 6 weeks after Randomisation, followed by a
stable-dose Maintenance Phase of 6 weeks. This was followed by a brief down-titration and then
an open-label Extension Phase of 40 weeks, in which all subjects received active treatment
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regardless of their previous randomised treatment assignment; this is described as a separate
study (OXN3502S).

Figure 7: Study Design, OXN3502

Phase Pre-Randomisation Double-blind Open-label
Period Screening Wash-out Titration Maintenance Down-titration
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The primary objective was declared as follows: To demonstrate superior efficacy of OXN PR
compared to placebo in the improvement of symptom severity of RLS as measured by the
International Restless Legs Syndrome Study Group Rating Scale (IRLS scale).’

Additional objectives were to assess efficacy with a number of other measures, including other
RLS scales, clinical global impression, sleep and pain scales and quality of life (as detailed
below).

The study was performed in four countries: Germany (58 centres), Spain (five centres), Austria
(3 centres) and Sweden (3 centres), from 15 April, 2010, to 9 June, 2011.

7.1.1.2. Inclusion and exclusion criteria

The key entry requirement was that subjects had moderate-to-severe primary RLS daytime
symptoms despite attempts to use dopaminergic agents.

Specific inclusion criteria were as follows:
1. Male or female subjects aged = 18 years.
2. Females had to be non-pregnant and using adequate contraception.

3. Diagnosis of RLS according to the ‘Restless Legs Syndrome Diagnostic Index’ (RLS-DI). In
addition, to ensure a diagnosis of primary RLS, subjects had to have at least one of the
following criteria: ‘positive family history of RLS’, ‘positive response to dopaminergic
treatment’ or ‘objective findings of periodic limb movements in PSG or actigraphy’, or they
had to have a normal neurological examination (Benes and Kohnen, 2009).

4. Subjects had to be dissatisfied with any current or previous drug treatment for RLS, and to
be thought likely to benefit from an alternative treatment option with OXN PR.

Presence of RLS symptoms for at least 6 months.
IRLS score at screening visit (Visit 1) of 2 15.

Onset of RLS symptoms during the day (before 18:00) on at least 4 days per week.

©® N o w

Subjects were not to have received regular opioid-containing medication for the treatment
of RLS and other disorders (including pain) at any time before enrolment. Occasional use
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for treatment of cough/cold, pain etc. was acceptable if the last intake was = 1 month
before.

9. Subjects willing and able to participate.
10. Subjects taking pre-study, non-opioid analgesics at stable doses were eligible.

Exclusion criteria were aimed at excluding subjects with disorders likely to confound the
assessment of efficacy or compromise the safety of treatment. They were listed as follows:

1. Secondary RLS (due to iron deficiency anaemia, renal insufficiency, rheumatoid arthritis).

2. RLS thought to be due to previous or concomitant therapy with dopamine D2 receptor
antagonists, butyrophenones, metoclopramide, atypical antipsychotics (for example,
olanzapine), tri- and tetracyclic antidepressants, mianserine, lithium or H2-blockers, or due
to withdrawal from drugs such as anticonvulsants, benzodiazepines, barbiturates, and
other hypnotics.

3. History or presence of sleep disturbances caused by sleep apnoea syndrome, narcolepsy or
myoclonus epilepsy.

Any disorder whose symptoms could overlap those of RLS.
Subjects with acute, clinical ‘augmentation’ of RLS.
Dementia or other major progressive neurological disorders.

History or presence of hallucinating or psychotic episodes.

©® N o s

Prohibited concomitant or prior medication, including drugs likely to influence sleep
architecture or motor manifestations during sleep. These included levodopa, dopamine
agonists, catechol-O-methyl-transferase (COMT) inhibitors, neuroleptics, hypnotics,
anxiolytic drugs, benzodiazepines, antidepressants, psychostimulatory drugs and
anticonvulsants. Inclusion was possible if subjects were on stable therapy for depression or
anxiety disorders for at least 6 months.

9. Subjects who were taking, or had taken naloxone or naltrexone within 30 days of study
entry.

10. Subjects with any contraindication or any history of hypersensitivity to oxycodone,
naloxone or related products.

11. Evidence of clinically significant cardiovascular, renal, hepatic, or psychiatric disease.
12. Evidence of significantly impaired liver or kidney function.

13. Active alcohol or drug abuse and/or history of opioid abuse.

14. Positive urine drug test at Visit 1.

15. Subjects who had received a new chemical entity or an experimental drug within 30 days of
study entry.

16. Serum ferritin below 30 pg/L at Visit 1.
17. Shift-work or other disruptive lifestyle factors.

18. Subjects who were taking or had taken monoamine oxidase inhibitors (MAOI) < 2 weeks
prior to the start of the study.

7.1.1.3.  Study treatments

Subjects randomised to the OXN PR commenced Double-blind treatment with OXN 5/2.5 mg
twice daily. Up-titration to higher dose levels (10/5, 20/10, 30/15 or 40/20 mg OXN PR twice
daily) could be performed on a weekly basis during the first 6 weeks of the Double-blind Phase,
at clinic visits. The actual doses reached through titration are shown in the table below.
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Table 6: Distribution of Daily Dose, End of DB Phase, Study OXN3502

OXN PR Placebo
(N=150) (N=154)
Daily Dose n(%) n(%)
5 2( 1.3%) -
10 44 (29.3%) 21(13.6%)
15 1( 0.7%) --
20 49 (32.7%) 30 (19.5%)
40 29 (19.3%) 31 (20.1%)
60 14 ( 9.3%) 25 (16.2%)
80 11 ( 7.3%) 47 (30.5%)

Subjects randomised to placebo received matching tablets, and were ostensibly treated with the
same dosing pattern including up-titration.

Standard treatments for RLS, such as levodopa and dopamine agonists, were not allowed during
the study, as summarised in the study synopsis: ‘Use of drugs likely to influence sleep architecture
or motor manifestations during sleep or other central nervous system (CNS) depressants were not
permitted from the last week before the randomisation visit onwards. These included levodopa,
dopamine agonists, catechol-O-methyl-transferase (COMT) inhibitors, neuroleptics, hypnotics,
anxiolytic drugs, benzodiazepines, antidepressants psychostimulatory drugs and anticonvulsants.’

7.1.1.4.  Efficacy variables and outcomes

Primary and secondary efficacy variables were listed as follows:
Primary efficacy endpoint

e Change in severity of RLS as measured by the IRLS scale sum score.
Secondary efficacy endpoints

e (linical Global Impression (CGI severity item).

e (linical Global Impression (CGI change of condition).

e (Change in severity of RLS during the day at rest (RLS-6-Rating Scale).
e (Change in the further RLS-6-Rating Scales.

e (Change in Numeric Rating Scale (NRS) for RLS pain.

e Responder Rates according to IRLS and CGI.

e Remitter Rates according to IRLS.

e (Change in disease-specific quality of life (QoL-RLS-Scale).

e (Change in sleep behaviour measured by the MOS sleep scale.

e Augmentation assessed by the screening tool for augmentation during study, and, if
appropriate, by the Max-Planck Institute (MPI) criteria checklist during study and clinical
expert interview.

e Severity of augmentation (Augmentation Severity Rating Scale, ASRS).

The primary end-point, change in IRLS Sum Score, is an appropriate endpoint using an
internationally accepted and validated rating scale designed for RLS trials (Walters et al, 2014)1.

1 Review of Severity Rating Scales for Restless Legs Syndrome: Critique and Recommendations MDS/MDS Journals/Clinical Practice
E-Journal/Movement Disorders-Clinical Practice Volume 1 Issue 4 /Review of Severity Rating Scales for Restless Legs Syndrome:
Critique and Recommendations, 30 SEP 2014 Arthur S. Walters MD, Birgit Frauscher MD, Richard Allen PhD, Heike Benes MD, K. Ray
Chaudhuri MD, Diego Garcia-Borreguero MD, Hochang B. Lee MD, Daniel L. Picchietti MD, Claudia Trenkwalder MD, Pablo Martinez-
Martin MD, PhD, Anette Schrag MD and Glenn Stebbins PhD
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7.1.1.5. Randomisation and blinding methods

Randomisation was performed with an automated system that assigned treatments to
randomisation codes in a 1:1 ratio. The codes were unavailable to patients and clinicians for the
course of the study. Blinding was attempted by using identical-appearing tablets in the active
and placebo arms, but it is possible that some degree of unblinding occurred because of tell-tale
opioid side effects including sedation. A significant flaw in the study is that no attempt was
made to quantify the extent of unblinding by asking subjects and clinicians to guess the
randomly assigned treatment.

7.1.1.6.  Analysis populations
The sponsor defined the following analysis populations:
o Enrolled: All subjects who provided informed consent.

o Full-Analysis: Subjects who were randomised and received at least one dose of study
medication during the Double-blind Phase and who had at least a 1 week double-blind
assessment of the primary efficacy variable.

e Per-Protocol: Subjects who received at least 9 weeks of double-blind treatment and who
sufficiently complied with the study protocol. This population was defined in the Statistical
Analysis Plan before the unblinding of treatment assignments.

e Screening/Wash-out Period Safety: Subjects who had at least one safety assessment
during the Screening/Wash-out Period.

e Double-Blind Safety: Subjects who received at least one dose of double blind study
medication and had at least one safety assessment after that dose.

The primary analysis population was the Full Analysis (FA) population, which is similar to an
Intent-to-Treat (ITT) population but with the additional requirement that at least some drug
was consumed and some efficacy data was available. (For the Visit 9/Early Discontinuation
analysis, a true ITT approach was not employed, because the early discontinuation data was
partially censored as described below.) The sponsor also excluded subjects with major protocol
violations from the FA population.

7.1.1.7.  Statistical methods
Primary efficacy analysis

The primary endpoint, change in IRLS scale sum score, was compared by mixed model repeated
measures (MMRM) analysis of covariance (ANCOVA) with an unstructured block diagonal
covariance matrix, using the FA population. The model included a fixed-factor treatment per
visit, baseline IRLS as a fixed covariate and subject as random-effect variable.

All early discontinuation data were excluded from the Visit 9/early discontinuation analysis,
except for discontinuations due to lack of therapeutic efficacy or augmentation.

To express the difference between active treatment and placebo, 95% confidence intervals (Cls)
for changes in IRLS (OXN PR - placebo) from baseline to Visits 5, 6, 7, 8 and 9 were calculated.
No missing-value imputation was used. In order to find the earliest time point in which a
significant treatment effect emerged, the hypothesis tests were carried out separately for each
of the Maintenance Period assessments beyond Visit 4 in descending order from Visit 10, as long
as the null hypothesis was rejected for all subsequent Maintenance Period assessments. This
was performed as an intersection-union test across the various visit outcomes, so that the
overall analysis kept a multiple 5% significance level.

The primary analysis was repeated using the Per-Protocol population as a robustness
assessment, and was also repeated using ANCOVA without MMRM, and with a Wilcoxon Rank
sum test on change from baseline data.
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Secondary efficacy analyses

Secondary parameters were analysed in an exploratory manner, using the FA population. Most
secondary variables (CGI, RLS-6-Rating Scale, Pain-NRS and the QoL measures) were analysed
using the same ANCOVA analysis used for the primary efficacy analysis, with the Wilcoxon Rank
sum test performed as a sensitivity assessment. Visit 8 served as the end of Maintenance Period
for these endpoints.

Binary endpoints were analysed using Fisher’s exact test for 2x2 contingency tables, including:
e Number of subjects who dropped out from the study.
e Number of subjects with 50% improvement in the IRLS sum score.

o Number of subjects with ratings of ‘very much’ or ‘much’ improved in the CGI scale item 2
(change of condition).

e Number of IRLS remitters.
7.1.1.8.  Sample size

Sample-size estimations were based on an anticipated within-subject standard deviation of 10
in the IRLS, derived from the RLS literature (Trenkwalder et al., 2008c). The study was designed
to have an overall power of =2 90% for the IRLS score, with a two-sided type I error probability
of 5%. A larger improvement under OXN of 4 IRLS units compared to placebo was considered to
be a clinically relevant difference. Under these assumptions, it was estimated that the study
would need 266 evaluable subjects, or 133 evaluable subjects per arm. Allowing for drop-outs, it
was planned to randomise approximately 300 subjects.

Although recruitment achieved 304 treated subjects, the final number of subjects who
completed the study was less than anticipated: OXN 107 (71.3%), OxyPR 97 (63.0%), total 204
(67.1%). Despite this, the study achieved a positive statistical result indicating that it was
adequately powered.

7.1.1.9.  Participant flow

Patient disposition is summarised in the table and figure below. The completion rate was only
67% overall, which somewhat compromises the validity of the study. The discontinuation rate
was higher in the placebo group, with lack of efficacy being the dominant cause for
discontinuation amongst placebo recipients. There was an excess of withdrawals due to Adverse
Events (AEs) in the active group, with twice as many withdrawals of this nature (13.3% versus
6.5%), which could have produced a withdrawal bias.

Although it might be expected that the greater number of withdrawals in the placebo group
could offset this potential bias, the sponsor’s analysis of Visit 9/Early Discontinuation was not a
true ITT analysis: it included subjects discontinuing because of poor efficacy, but excluded
subjects withdrawing because of AEs, so it was particularly susceptible to withdrawal bias
compared to analysis of other time points. If some subjects withdrew from the active group
because of a combination of AEs and poor efficacy, the remaining population would be enriched
for better efficacy. This enrichment would not be expected to occur to the same extent in the
placebo group, where subjects with poor efficacy might stay in the study because at least they
did not have side effects.
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Table 7: Subject Disposition: Double-blind Safety Population, Study OXN3502

OXN PR Placebo Total
(N=150) (N=154) (N=304)
n (%) n (%) n (%)
Subjects completed 107 (71.3%) 97 (63.0%) 204 (67.1%){
Subjects discontinued 43 (28.7%) 57 (37.0%) 100 (32.9%)
Primary reason for discontinuation
Administrative 6 (4.0%) 2(1.3%) 8(2.6%)
Adverse event(s) 20 (13.3%) 10 (6.5%) 30 (9.9%)
Lack of therapeutic effect 10 (6.7%) 30 (19.5%) 40 (13.2%)
Lost to follow-up - 1(0.6%) 1(0.3%)
Subject’s choice 7 (4.7%) 14 (9.1%) 21 (6.9%)

Figure 8: Subject Disposition, Study OXN3502

Assessed for eligibility

N=495
Screen failures
N=162
Entered Wash-out Period
N=333
Failed Wash-out Period N=27
Subject's choice 16
Administrative reasons 10
Adverse event 1
Randomised
N=306
Did not receive study
medication
N=2
OXN PR Placebo
N=150 {100%) N=154 (100%)
Completed Discontinued Completed Discontinued
N=107 (71.3%) N=43 (28.7%) N=97 (63.0%) N=57 (37.0%)
Reasons for discontinuation Reasons for discontinuation
AEs 20 (13.3%) Lack of therapeutic effect 30 (19.5%)
Lack of therapeutic effect 10 (6.7%) Subject’s choice 14 (9.1%)
Subject’s choice 7{4.7%) AEs 10 (6.5%)
Administrative 6 (4.0%) Administrative 2 (1.3%)
Lost to follow-up 1 (0.6%)

7.1.1.10. Major protocol violations/deviations

A large number of protocol deviations occurred, with 43% of subjects being excluded from the
Per-Protocol Population, as shown in the table below. Most of the exclusions could be accounted
for by early termination (duration of double-blind treatment <63 days), which is not generally
considered a major protocol deviation.

The total number of major protocol violations appears to have been 22. According to the
sponsor: ‘A total of 30 subjects were excluded from the Full Analysis population; 22 of these
subjects were excluded due to major protocol violations and 13 subjects were excluded because
they had no primary efficacy measure after more than 7 days (five subjects met both these reasons
for exclusion).’
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Apart from problems related to potential withdrawal bias, already noted, protocol deviations
are unlikely to have introduced any major biases or compromised the overall validity of the

study.

Table 8: Reasons for Exclusion from Per-Protocol Population, Study OXN3502

OXN PR
(N=150)
n(%)

Placebo
(N=154)
n(%)

Total
(N=304)
n(%)

Reason(s) for Per-Protocol Population Exclusion

Duration of double-blind medication <63 days
Exclusion criterion no. 4 was fulfilled

Inclusion criteria violated

Missing safety assessments

No primary efficacy measure after more than 7 days
Non-permissible concomitant medication
Potential cross-treatment

Study medication dosing gap

Subject did not fulfill screening selection criteria
Unallowed daily dose of study drug

Violation of dosing schedule

Violation of visit schedule

Violation of wash-out time window

72 (46.8%)

51 (33.1%)

130 (42.8%)

76 (25.0%)
1(0.3%)
2 (0.7%)
4 (1.3%)
13 (4.3%)
3 (1.0%)
1(0.3%)
5 (1.6%)
14 (4.6%)
2 (0.7%)
2 (0.7%)
6 (2.0%)
1(0.3%)

7.1.1.11. Baseline data

Baseline demographics are summarised in the table below. The placebo group had a higher
proportion of younger subjects, but otherwise the groups were well-matched.

Baseline disease characteristics are shown in the subsequent table, as captured by the RLS
Diagnostic Index (RLS-DI). Only minor differences between the two groups were noted for
individual questions of the RLS-DI, and the overall scores were similar in the two groups (OXN
16.54 + 1.85; OxyPR 16.47 +1.99).

Consistent with the requirement that subjects had failed previous treatments for RLS, the
duration of RLS prior to study entry was > 10 years, on average, and only 5% of the patients had
RLS symptoms for < 1 year.

Table 9: Subject Demographics, Double-blind Safety Population Study OXN3502

OXNFR Placebo Total
Variable Statistic (N=150) (N=154) {N=304)
Age (years) n 150 154 304
Mean (SD) 63.09 (11.395) 61.71 (10.96) 6239 (11.16)
Median 66.0 83.5 84.0
Min, Max 29, 86 28, 88 28, 88
Age group [n(%)] <65 73 (48.7%) 91 (59.1%) 164 (53.9%)
> 65 77 (51.3%) 63 (40.9%) 140 (46.1%)
Gender [n{%)] Male 53 (35.3%) 49 (31.8%) 102 (33.6%)
Female 97 (64.7%) 105 (68.2%) 202 (66.4%)
Race [n(%)] Caucasian 149 (99.3%) 154 {100.0%) 303 (99.7%)
Asian 1(0.7%}) & 1 (03%)
Weight (kg) n 150 154 304
Mean (SD) 79.62 (14.99) 79.93 (16.99) 7978 (16.01)
Median 79.2 770 78.0
Min, Max 50, 133 45,152 45,152
Height {cm) n 150 154 304
Mean (SD) 168.69 (8.23) 167.39 (8.45) 168.03 (8.36)
Median 168.0 167.0 168.0
Min, Max 150, 197 148, 185 148, 197
BMI (kg/m?) n 150 154 304
Mean (SD) 27.90 (4.34) 28.47 (5.36) 28.19 (4.88)
Median 276 270 274
Min, Max 18, 40 18, 50 18, 50
Cross Reference: Table 14.1.6 and Listing 16.2.4.1
N: Number of subjects in population. n: Number of subjects with available data. %: Percentage based on N.
BMI: Body Mass Index; SD: standard deviation
Age and BMI are derived.
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Table 10: Restless Legs Syndrome Diagnosis Index (RLS-DI) Full Analysis Population

Study OXN3506
OXN PR Placebo Total
Question Occurs (N=132) (N=144) (N=276)
Essential criteria
1. Do you feel an urge to move your legs (arms)? regularly 131 (99.2%) 142 (98.6%) 273 (98.9%)
occasionally 1(0.8%) 2(1.4%) 3(1.1%)
not present - - -
2. When feeling an urge to move, do you experience requlary 128 (97.0%) 135 (93.8%) 263 (95.3%)
unpleasant sensations in your legs (arms) such as  occasionally 3(2.3%) 7 (4.9%) 10 (3.6%)
tingling, buming, cramps, pain? not present 1(D.8%) 2 (1.4%) 3(1.1%)
3. Does the urge to move / unpleasant sensations  requiary 130 (98.5%) 140 (97 2%) 270 (97 8%)
begin or worsen when you are at rest (lying, sitting) occasionally 2(1.5%) 4 (2.8%) 6(2.2%)
or when you are inactive? not present - - -
4. Does moving partially or completely relieve the regularly 128 (97.0%) 135 (93.8%) 263 (95.3%)
urge to move / unpleasant sensations (e.g. walking occasionally 4(3.0%) 9 (6.3%) 13 (4.7%)
or stretching) not present - - -
5. Does the urge to move/unpleasant sensations reqularly 129 (97.7%) 137 (95.1%) 266 (96.4%)
increase in the evening or at night compared to the occasionally 3(2.3%) 5 (3.5%) 8 (2.9%)
day? (that means complaints are worse at night than not present - 2(1.4%) 2(0.7%)
during the day or occur only in the evening or night.
In severe RLS, this criterion must have been
previously present)
Sum score (Questions 1-5) n 132 144 276
Mean (SD) 9.88(0.57) 973(0.79) 980(069)
Median 10.0 10.0 10.0
Min, Max 5,10 5,10 5,10
Associated and supportive criteria
6. Does the patient suffer from sleep disturbance?  definite 121 (91.7%) 137 (95.1%) 258 (93.9%)
(i.e. during the past 7 days there was prolonged time uncertain 9 (6.8%) 4 (2.8%) 13 (4.7%)
to fall asleep and/or sleep was interrupted and/or no 2 (1.5%) 3(2.1%) 5(1.8%)
shortened sleep duration not assessable/n.d - - -
7. Does a first degree relative (parents, brothers and definite 50 (37.9%) 49 (34.0%) 99 (35.9%)
sisters, children) suffer from the urge to uncertain 15 (11.4%) 28 (19.4%) 43 (15.6%)
movefunpleasant sensations (item 1-5) no 60 (455%) 65 (45.1%) 125 (45.3%)
not assessable/n.d 7 (5.3%) 2 (1.4%) 9 (3.3%)
8. Did the urge to move / unpleasant sensations everdefinite 108 (81.8%) 118 (81.9%) 226 (81.9%)
improve with dopaminergic therapy? (Any previous uncertain 12 (9.1%) 16 (11.1%) 28 (10.1%)
and current treatment with L-dopa or dopamine no - - -
agonists)? not assessable/n.d 12(9.1%) 10 (6.9%) 22 (8.0%)
9. Objective findings of PLM in PSG / actimetry definite 23 (174%) 28(194%) 51 (18.5%)
and/or SIT (e.g. PLM/h=15 and/or PLMS Arousal uncertain 5 (3.8%) 4 (2.8%) 9(3.3%)
Index > 5/h and/or PLMW/h>15)7 no 3 (2.3%) 5 (3.5%) 8(2.9%)
not assessable/n.d. 101 (76.5%) 107 (74.3%) 208 (75.4%)
10. Can the urge to move / unpleasant sensations  definite - - -
be satisfactorily explained by other medical uncertain 2 (1.5%) - 2(0.7%)
factors/concomitant diseases (e.q. muscle cramps, no 122 (92.4%) 134 (93.1%) 256 (92.8%)
positional discomfort, polyneuropathy)? not assessable/n.d 8 (6.1%) 10 (6.9%) 18 (6.5%)
Sum score (Questions 1-10) n 132 144 276
Mean (SD) 16.54 (185) 1647 (1599) 1650 (1.92)
Median 16.0 16.0 160
Min, Max 11, 20 11,20 11, 20

7.1.1.12. Results for the primary efficacy outcome

Changes in IRLS over the course of the study are shown in the figure below. Even in the placebo
group, a gradual improvement in scores was noted. This could represent a combination of
regression to the mean, a psychologically-mediated placebo response and progressive
withdrawal of subjects with poor control of their symptoms.

For Visits 1 to 8, the FA population data is shown for subjects who attended that visit, and some
degree of improvement in both groups is likely to be due to the withdrawal of poorly
responding patients. For Visit 9, scores recorded immediately prior to Early Discontinuations
(ED) have been pooled with scores obtained at Visit 9, but only for those subjects whose early
discontinuation was attributed to poor efficacy. Discontinuations due to AEs, which were more
common in the active group, have not been included in the Visit 9 results. The fact that Visit
9/ED scores are lower, on average, than Visit 8 scores confirms that these discontinuing
subjects had inferior control of their RLS symptoms, which is not surprising. The overall pattern
of improvement in both groups raises the possibility of withdrawal bias, but the superiority of
active treatment was apparent early in the Double-blind Treatment Phase, before many
withdrawals had occurred, and the separation of the mean scores in each group remained
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similar in magnitude throughout the study. Also, there was a clear and significant excess of
subjects who discontinued from the placebo group, for all causes combined and for poor efficacy
in particular. Therefore, on balance, withdrawal bias is not likely to have biased the study
significantly in favour of active treatment.

Figure 9: IRLS Change from Baseline, Full Analysis Population, Study OXN3502
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Cross-reference: section 14, Figure 15.1.1 and Listing 16.2.6.4.
The box and its whiskers represent the following percentiles: 5th, 25th, 50th, 75th and 95th. More extreme values are
individually plotted

The figure below displays a similar pair of curves, with the mean IRLS scores in each group
through the study, but it is restricted to subjects who completed the study. Although this type of
analysis prevents the progressive enrichment of the cohort over the course of the study, it does
not entirely eliminate withdrawal bias because the cohort displayed is a non-random selection
of the original population, consisting of subjects who decided to remain on blinded treatment.
The presence of AEs, which were more common in the active group, could have contributed to
the decision of poorly controlled subjects to discontinue.

Figure 10: IRLS Mean Values - Subjects Completing All Visits in Double-Blind Phase, Full
Analysis Population, Study OXN3502
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The table below shows the statistical significance of the treatment effect by visit (p<0.001 from
Visit 5 onwards) and the subsequent table provides numerical estimates of the mean IRLS
scores over the course of the study in each treatment group. At all visits, the IRLS improvement,
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relative to baseline, was better in the OXN group by about 7-8 points, about a quarter of the
original IRLS scores, and about half of the overall placebo improvement. This represents a
substantially better treatment effect than the 4 points considered clinically meaningful in the
power analysis, and it is likely to be considered a clinically meaningful improvement by patients
and clinicians if sustained in a non-trial environment. Even the lower bound of the 95%CI
exceeded 4 points from Visit 5 onwards, which is a statistically strong result.

Table 11: Primary Mixed Model IRLS Analysis, Full Analysis Population, Study OXN3502

95% Confidence Interval

Visit Estimate S.E. DF P Value Lower Upper

Visit 5 7.2569 1.0027 241 <0.001 5.2818 9.2320
Visit 6 7.9976 1.0763 248 <0.001 5.8776 10.1175
Visit 7 8.3516 1.1446 247 <0.001 6.0972 10.8058
Visit 8 8.6682 1.2834 234 <0.001 6.1398 11.1968
Visit 9 8.1506 1.3682 251 <0.001 5.4559 10.8453

Cross-reference: Table 14.2.9.1 and Listing 16.2.6.4.
All values are based on A- OXN PR — placebo
DF: Degrees of Freedom; SE: Standard Error.
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Table 12: IRLS Sum Score by Visit, Full Analysis Population, Study OXN3502

OXN PR Placebo
Visit Statistic (N =132) (N =144)
Change from Change from
Actual result baseline® Actual result baseline®
1 n 132 - 144 -
Mean (SD) 28.64 (5.38) - 2763 (5.46) -
Median 290 - 280 -
Min, Max 16, 38 - 15, 39 -
2 n 132 - 144 -
Mean (S5D) 27 91 (5.50) - 27 50 (5 50) -
Median 280 - 280 -
Min, Max 13,38 - 16, 40 -
3 n 132 - 144 -
Mean (SD) 31.70 (4.37) - 31.55 (4.66)
Median 330 - 330
Min, Max 21,39 - 21,40
4 n 128 128 137 137
Mean (SD) 21.02(9.81) 10.73 (9.70) 26.71(7.17) 472 (5.85)
Median 220 10.0 270 30
Min, Max 0,40 -9, 35 2,39 -3, 27
5 n 119 119 126 126
Mean (SD) 17.42 (9.02) 14.38 (9.30) 24 .47 (B.3T) 6.87 (6.95)
Median 18.0 14.0 260 55
Min, Max 0,38 -4, 36 0,38 -3,26
6 n 115 115 116 116
Mean (SD) 15.50 (8.63) 16.19 (9.51) 23.24(9.37) 8.03 (8.06)
Median 14.0 17.0 235 7.0
Min, Max 0,37 -9, 37 1,39 -8, 31
7 n 111 111 109 109
Mean (SD) 13.97 (8.26) 17.77 (9.04) 21.73(10.17) 9.28 (9.26)
Median 13.0 19.0 220 9.0
Min, Max 0,38 5,34 0,38 9,34
8 n 102 102 76 76
Mean (SD) 11.55 (8.67) 2031 (9.71) 17.20 (10.15) 13.24 (9.57)
Median 11.0 205 16.0 130
Min, Max 0,38 -3, 37 0,38 -1,34
9 n 129 129 140 140
Mean (SD) 15.11 (10.59) 16.52 (11.32) 22.09(12.15) 9.44 (10.91)
Median 12.0 17.0 230 6.5
Min, Max 0,37 -10, 37 0,40 -8, 36
10 n 4 - - -
Mean (SD) 27.75(3.86) - - -
Median 295 - - -
Min IMax 22 30 - - -

The sponsor also performed a post hoc subgroup analysis of the IRLS change from baseline to
Visit 9 based on prior RLS therapy and on gender, finding a broadly similar result in each
subgroup and a consistent superiority of OXN over placebo (see the table below).

The sponsor did not perform a subgroup analysis based on age, which could have been of
interest given that the treatment groups were not well matched for age distribution.
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Table 13: Change from Baseline to Visit 9 in IRLS Sum Score by Prior RLS Therapy and
Gender, Full Analysis Population, Study OXN3502

Subgroup Statistic OXN PR Placebo
(N =132) (N =144)
Dopamine agonists but no other n 47 42
RLS medication present Mean (SD) 16.45 (10.57) 9.57 (12.31)
Median 17.0 50
Min, max -3, 34 -8, 34
Dopamine agonists and other n 21 28
RLS medication present Mean (SD) 19.29 (9.97) 6.21(8.62)
Median 19.0 45
Min, max 2,37 -4 26
RLS medication but no dopamine n 9 7
agonists or dopa or dopa derivatives  Mean (SD) 1311 (11.77) 12.29 (12.61)
present Median 11.0 6.0
Min, max -4, 28 1, 36
Dopa and dopa derivatives and no n 28 44
other RLS medication present Mean (SD) 20.43 (10.50) 10.68 (11.05)
Median 205 95
Min, max 0, 36 -8, 33
Dopa and dopa denivatives and n 4 3
other RLS medication present Mean (SD) 17.50 (7.14) 6.33(7.51)
(except dopamine agonists) Median 155 6.0
Min, max 12, 27 -1, 14
1 RLS treatment n 84 92
Mean (SD) 17.42(10.81) 10.39 (11.67)
Median 185 8.0
Min, max -4, 36 -8, 36
=1 RLS treatment n 25 32
Mean (SD) 19.00 (9.46) 6.09 (8.30)
Median 19.0 45
Min, max 2,37 -4, 26
Female n 73 82
Mean (SD) 17.79(10.10) 9.82(11.93)
Median 18.0 6.0
Min, max 0, 37 -8, 36
Male n 36 42
Mean (SD) 17.75(11.40) 8.24 (9.08)
Median 200 6.0
Min, max -4, 36 -8, 33
Cross-reference: Adapted from CSR OXN3502 Tables 14.2.2.3.C and 14.2.2.3.D and Listing 16.2.6 4.
* Baseline is defined as Visit 3; N: Number of subjects in population. n: Number of subjects with data available.

7.1.1.13. Results for other efficacy outcomes

A range of secondary endpoints confirmed the basic findings of the primary analysis, showing a
significant treatment effect. These included IRLS responder rates (p<0.001), Clinical Global
Impression (p<0.001), RLS Pain Intensity (p<0.001), most Quality-of-Life measures (p<0.001,
except for side effects), and a range of sleep measures (p<0.001). These results are discussed in
more detail below. The drop-out rate was also significantly lower (p=0.004) in the active group
(22.7% versus 34.0%, p=0.004, Fisher’s Exact test), which provides a surrogate measure of the
overall balance between efficacy and tolerability. The discontinuation rate specifically due to
lack of efficacy was also lower: 6.7% in the OXN group and 19.5% in the placebo group.

Responder rate

Responders were defined as subjects with 2 50% improvement in the IRLS from Visit 3
(baseline) to Visit 9 (Week 12) or a rating of ‘very much’ or ‘much’ improved in CGI Item 2
(‘change of condition”). The proportion of responders was significantly higher in the OXN group
(47.0%) than the placebo group (22.9%, p<0.001, Fisher’s Exact test). Remitters were defined
as ‘subjects with an IRLS sum score 0 (at any stage) or a final IRLS sum score < 10’, and were
also more common in the OXN group (74.2% versus 26.4%, p<0.001, Fisher’s Exact test).
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Clinical Global Impression (CGI)

CGI Items 1, 2 and 3 all showed significantly greater improvement in the OXN group. The
treatment difference for Item 1 (‘severity of illness’) at Visit 9 was -1.0720 (95% Cls: -1.4631, -
0.6808, p<0.001, ANCOVA); the treatment difference for Item 2 (‘change of condition’) at Visit 9
was -0.9304 (95% Cls: -1.2864, -0.5744, p<0.001, ANCOVA), and for Item 3 (‘therapeutic effect’)
it was -1.0514 (95% Cls: -1.3566, -0.7461, p<0.001, ANCOVA). The number of subjects with
ratings of ‘very much’ or ‘much’ improved in CGI Item 2 was significantly greater for the OXN
group (88 subjects [66.7%]) than the placebo group (50 subjects [34.7%]) (p<0.001, Fisher’s
Exact test).

Table 14: Clinical Global Impression at Visit 9, Full Analysis Population, Study OXN3502

OXN PR Placebo Total
Statistic ) (N=132) . (N=144) ) (N=278)
Item 1: Severity of llness® n 125 134 259
Mean (SD) 2.99 (1.48) 410 (1.71) 3.57 (1.70)
Median 3.0 50 3.0
Min, Max 1.7 1.7 1.7
Item 2: Global rating of n 125 134 259
change of condition” Mean (SD) 2,07 (1.31) 3.01(1.39) 2.56 (1.43)
Median 20 3.0 20
Min, Max 1,6 1,86 1,6
Item 3: Therapeutic effect” n 125 133 258
Mean (SD) 1.73(1.04) 2.75(1.29) 2.26 (1.28)
Median 1.0 30 20
Min, Max 1.4 1.4 1.4
ltem 4: Side Effects’ n 125 133 258
Mean (SD) 1.74 (0.79) 1.38 (0.73) 1.55 (0.78)
Median 20 1.0 1.0
Min, Max 1.4 1,4 1,4

Cross-reference: Table 14.2.3.2 and Listing 16.2.6.5.

*1=Mormal, not at all ill, 2=Borderline ill, 3=Mildly ill, 4=Moderately ill, 5=Markedly ill, =Severely ill, 7=Among the
most extremely ill patients

i 1=Very much improved, 2=Much improved, 3=Minimally improved, 4=No change, 5=Minimally warse, G=Much
worse, 7=\ery much worse

° 1=Marked, 2=Moderate, 3=Minimal, 4=Unchanged or worse

?1=None, 2=Do nat significantly interfere with patient’s functioning, 3=Significantly interferes with patient's
functioning, 4=0utweighs therapeutic efficacy

RLS-6-Rating scale

The RLS-6-Rating scale showed a significant improvement in RLS symptom severity in the OXN
group compared with the placebo group, as shown in the tables below. Visit 9 scores were more
improved in the OXN group for severity of RLS during the day, severity at bedtime, sleep
satisfaction and daytime tiredness (p<0.001 for all treatment differences, not shown in the
tables below but claimed in the study report).
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Table 15: Severity of RLS During the Day at Rest (RLS-6 Rating Scale) by Visit, Full
Analysis Population, Study OXN3502

OXN PR Placebo Total

Visit Statistic (N=132) (N = 144) (N =276)

1 n 132 144 276
Mean (SD) 5.58 (2.36) 5.52(2.46) 5.55 (2.41)
Median 6.0 50 6.0
Min, Max 0,10 0,10 0,10

2 n 132 143 275
Mean (SD) 5.67 (2.24) 5.76 (2.39) 5.72(2.31)
Median 6.0 6.0 6.0
Min, Max 1,10 0,10 0,10

3 n 132 144 276
Mean (SD) 6.70 (2.19) 6.69 (2.51) 6.70 (2.39)
Median 7.0 70 70
Min, Max 1,10 0,10 0,10

4 n 128 137 265
Mean (SD) 3.95(2.89) 5.18 (2.90) 4.59 (2.95)
Median 4.0 50 50
Min, Max 0,10 0,10 0,10

5 n 119 126 245
Mean (SD) 2.85(2.44) 4.65 (2.85) 3.78 (2.81)
Median 3.0 50 40
Min, Max 0,10 0,10 0,10

6 n 115 116 231
Mean (SD) 2.50 (2.47) 4.41(3.23) 3.45(3.03)
Median 10 40 30
Min, Max 0,9 0,10 0,10

li n 111 109 220
Mean (SD) 212 (2.31) 3.85 (2.96) 298 (2.78)
Median 10 30 20
Min, Max 0,10 0,10 0,10

8 n 102 76 178
Mean (SD) 1.74 (2.16) 3.18 (2.86) 2.35(2.57)
Median 10 30 10
Min, Max 0,9 0,10 0,10

9 n 129 140 269
Mean (SD) 2.50 (2.69) 444 (3.30) 3.51(3.17)
Median 20 40 30
Min, Max 0,10 0,10 0,10

Cross-reference: CSR OXN3502 Table 14.2.1.2 and Listing 16.2.6.3;

0 =none,.......10 = very severe

Extract from the Clinical Evaluation Report for Targin Submission PM-2015-01090-1-1 Page 38 of 164



Therapeutic Goods Administration

Table 16: RLS-6-Rating Scale Severity at Falling Asleep, During the Night, and During the
Day When Not At Rest, Full Analysis Population, Study OXN3502

Visit Question OXN PR Placebo
(N =132) (N =144)
n Mean (SD) Median n Mean (SD) Median
1 At falling asleep 132 5.11 (2.87) 5.0 144  4.88(3.19) 5.0
During the night 132 5.39 (2.96) 6.0 144 5.40(2.87) 6.0
Not at rest 132 1.96 (2.20) 1.0 144 1.72 (2.02) 1.0
2 At falling asleep 132 5.25 (2.78) 5.0 144  5.16 (3.09) 50
During the night 132 5.31(2.73) 6.0 144 584 (2.69) 6.0
Not at rest 132 2.09 (2.18) 20 144 1.83 (2.13) 1.0
3 At falling asleep 132 7.22 (2.53) 8.0 144 7.26 (2.66) 8.0
During the night 132 7.55 (2.48) 8.0 144 7.39 (2.41) 8.0
Not at rest 132 2.88 (2.52) 3.0 144 3.09 (2.85) 3.0
4 At falling asleep 128 4.03(3.12) 4.0 137 6.14 (3.03) 7.0
During the night 128 3.96 (3.10) 4.0 137 6.11(3.01) 7.0
Not at rest 128 1.96 (2.44) 1.0 137 2.22 (2.50) 1.0
5 At falling asleep 119 2.78 (2.49) 20 126 5.39(3.24) B.0
During the night 118 2.88 (2.58) 20 126 5.52(3.20) 6.0
Not at rest 119 1.49 (2.18) 0.0 126 2.19(2.40) 20
53 At falling asleep 115 2.41(2.50) 20 116 5.27 (3.32) 6.0
During the night 115 2.75 (2.70) 20 118 5.28 (3.25) 55
Not at rest 15 1.38 (2.11) 0.0 116 2.05(2.42) 1.0
7 At falling asleep 11 2.07 (2.08) 2.0 108 4.77 (3.38) 5.0
During the night M 2.12(2.22) 20 109 4.70(3.33) 4.0
Not at rest m 1.23 (1.90) 0.0 109 1.81 (2.23) 1.0
8 At falling asleep 102 1.80 (2.01) 1.0 76 3.64 (3.08) 30
During the night 102 1.72 (2.08) 1.0 76 3.57 (3.01) 3.0
Not at rest 102 0.93 (1.63) 0.0 76 1.71 (2.23) 1.0
9 At falling asleep 129 2.74 (2.85) 20 140 5.09 (3.55) 5.0
During the night 128 2.83 (3.03) 20 140 5.20 (3.53) 5.0
Not at rest 129 1.31 (2.05) 0.0 140  2.05 (2.58) 1.0

Table 17: RLS-6-Rating Scale (Sleep Satisfaction) During the Last 7 Nights by Visit, Full
Analysis Population, Study OXN3502

Visit OXN PR Placebo

(N=132) (N =144)

n Mean (SD) Median n Mean (SD) Median

1 132 6.54 (2.46) 7.0 144 6.61(2.38) 7.0
2 132 6.48 (2.36) 7.0 144 6.85(2.38) 7.0
3 132 8.20 (1.95) 9.0 144 8.12(1.99) 8.0
4 128 5.05 (2.90) 5.0 137 6.90 (2.52) 8.0
5 119 3.76 (2.58) 4.0 126 6.40 (2.88) 7.0
] 115 3.37 (2.82) 3.0 116 6.06 (3.07) 6.5
7 111 2.84 (2.28) 2.0 109 5.54 (3.11) 50
8 102 2.55(2.35) 2.0 76 4.30 (2.90) 4.0
9 129 3.77 (3.07) 3.0 140 5.87 (3.33) 6.5

Cross-reference: CSR OXN3502 Table 142 1.1, Table 14 2 1 2 and Listing 16 2 6.3
0 = completely satisfied, ..... 10 = completely dissatisfied

Table 18: RLS-6-Rating Scale (Daytime Tiredness) by Visit, Full Analysis Population,
Study OXN3502

Visit OXN PR Placebo

(N=132) (N =144)

n Mean (SD) Median n Mean (SD) Median

1 132 5.02 (2.67) 5.0 144 5.24 (2.73) 50
2 132 4.98 (2.52) 5.0 144 5.24 (2.77) 5.0
3 132 6.42 (2.63) 7.0 144 6.45 (2.90) 7.0
4 128 4.97 (2.95) 5.0 137 5.45 (3.02) 50
5 119 4.15 (2.73) 4.0 126 5.25(3.14) 5.0
6 115 3.93 (2.75) 4.0 116 4.91(3.31) 45
7 111 3.37 (2.52) 3.0 109 4.62(3.29) 4.0
8 102 3.28 (2.71) 3.0 76 3.59 (2.98) 3.0
9 129 3.73 (2.99) 3.0 140 4.85(3.46) 4.0

Cross-reference: CSR OXN3502 Table 14 2 1 1, Table 14 2 1 2 and Listing 16 2 6 3
O=notatall______10 = very tired
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RLS Pain Intensity

RLS Pain Intensity (PI) improved more in the OXN group than the placebo group at all post-
baseline visits. The mean PI score decreased from 6.55 (SD: 2.66) at Visit 3 (baseline) to 1.94
(SD: 2.11) in the OXN group and 3.42 (SD: 2.91) for the placebo group at Visit 8 (Week 8). The
treatment difference PI was statistically significant (95% Cls below zero and p<0.001, ANCOVA)
at all post-baseline visits analysed (Visits 4, 5, 6, 7 and 8).

Table 19: RLS Pain Intensity Scale Average Pain in Legs or Arms Over Last 24 Hours, Full
Analysis Population, Study OXN3502

OXN PR Placebo Total

Visit Statistic (N=132) (N=144) (N = 276)

1 n 132 144 276
Mean (SD) 548 (2.61) 497 (2.63) 521(263)
Median 6.0 50 55
Min, Max 0,10 0,10 0,10

2 n 132 144 276
Mean (SD) 540 (257) 520 (2.66) 530(261)
Median 6.0 50 50
Min, Max 0,10 0,10 0,10

3 n 132 144 276
Mean (SD) 6.57 (2.53) 6.54 (2.78) 6.55 (2.66)
Median 7.0 7.0 7.0
Min, Max 0,10 0,10 0,10

4 n 128 137 265
Mean (SD) 4.14 (2.89) 5.51(2.92) 4.85(2.98)
Median 4.0 6.0 50
Min, Max 0,10 0,10 0,10

5 n 119 125 244
Mean (SD) 3.16 (2.53) 5.03(2.79) 4.12(2.82)
Median 30 6.0 40
Min, Max 0,10 0,10 0,10

6 n 115 116 231
Mean (SD) 2.70(2.38) 4.93(2.91) 3.82(2.88)
Median 20 50 30
Min, Max 0,9 0,10 0,10

7 n 111 109 220
Mean (SD) 2.37(219) 4.43(2.81) 339271
Median 20 40 30
Min, Max 0,10 0,10 0,10

8 n 102 76 178
Mean (SD) 1.94 (2.11) 342291 257 (258)
Median 1.0 30 20
Min, Max 0,8 0,10 0,10

9 n 129 139 268
Mean (SD) 2.65(2.61) 4.63(3.21) 3.68(3.09)
Median 20 50 3.0
Min, Max 0,10 0,10 0,10

Cross-reference: CSR OXN3502 Table 14.2.4 and Listing 16.2.6.6.

0 =neo pain.......10 = pain as bad as you can imagine

QoL-RLS

The QoL-RLS questionnaire recorded a greater improvement in subjects’ quality of life in the
OXN group than the placebo group. A beneficial treatment effect with OXN was seen at Visit 7
(Week 4) across all five topics of the QoL-RLS, including:

o effects of the RLS symptoms;

o effects of disturbed sleep;

e how subjects felt they handled RLS symptoms;
o the effect of pain caused by RLS; and

o overall QoL.

The treatment effect was significant (95% Cls below zero and p<0.001 by ANCOVA) for all
questions except Question 7, which related to side-effects of treatment compared to previous
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treatments. On average, subjects in the OXN group did not feel any more or less affected by their
study medication than with their previous medication for RLS.

Visit 9 (Week 12) results were not subject to analysis, however mean and median values for the
OXN PR group were similar at Visit 7 and Visit 9.

Augmentation

The phenomenon of augmentation, which can complicate dopaminergic therapy of RLS, was
evaluated by Investigators throughout the study. Subjects were initially assessed using the
Screening Tool for Augmentation, and then further assessed using the Max-Planck Institute
(MPI) criteria checklist if potential augmentation was suspected, with final verification by Local
Augmentation Experts and an Independent Augmentation Expert. There were no confirmed
cases of augmentation in either treatment group during the study.

MOS sleep scale

Sleep quality, as measured by the MOS sleep scale, was improved in the OXN group compared to
the placebo group. Subjects in the OXN PR group fell asleep more quickly, slept for longer,
experienced less sleep disturbance and reported greater sleep adequacy than subjects in the
placebo group.

The treatment effect for Sleep Disturbance Scale, Optimal Sleep Scale, Sleep Quantity, Sleep
Adequacy and Sleep Problems Index [ and II at Visit 7 was statistically significant (p<0.001,
ANCOVA), but results for Daytime Somnolence, Waking with Shortness of Breath/Headache and
Snoring merely showed favourable trends.

7.1.1.14. Conclusions

This Phase III pivotal study was only of modest size (completing subjects: OXN n= 107; placebo
n=97; total n=204) and duration (12 weeks double-blind treatment), but it achieved strong
efficacy results for its primary endpoint (p<0.001) and all major secondary endpoints (p<0.001
for nearly all endpoints). The magnitude of the treatment effect, about 7-8 points on the IRLS,
from a baseline of approximately30 points, exceeded the benefit considered to be clinically
significant during power calculation (4 points). The clinical relevance of the primary RLS results
was supported by positive results for the Clinical Global Impression, sleep quality assessed by a
couple of different scales, and quality of life using an instrument specific for RLS issues.
Responders and remitters were significantly more common in the OXN PR group (responders,
47.0% versus 22.9%, p<0.001; remitters 4.2% versus 26.4%, p<0.001)2. The relatively high
proportion of responders and remitters suggest that a majority of subjects are likely to have a
clinically meaningful response to OXN (with the exact proportions heavily dependent on the
definition of response).

The study could have suffered from minor withdrawal bias, because side effects were more
common in the active group, but overall withdrawals were more common in the placebo group,
particularly those due to lack of efficacy. Some degree of unblinding could also have occurred,
but the robust nature of the results and the consistency of multiple endpoints suggests that the
observed treatment effect was genuine.

The sponsor did not provide an analysis of efficacy by dose, and doses were not randomised, so
no Targin dose-response curve is available for this indication. Given that the PI recommends
starting with a low dose and titrating cautiously upwards, and that most clinicians are familiar

2z Responders were defined as subjects with = 50% improvement in the IRLS sum score from baseline to
Visit 9 or rating of ‘very much’ or ‘much’ improved in CGI Item 2 [change of condition]). Remitters were
defined as subjects with an IRLS score of zero at any stage or <10 at the end of treatment (compared to
215 at baseline).
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with this drug from its extensive use in analgesia, the lack of an explicit dose-response curve
does not necessarily represent a major barrier to registration.

7.1.2. Extension study in RLS (OXN3502S)
7.1.2.1.  Design

Subjects completing the pivotal Study OXN3502 were eligible to enter this long-term open-label
extension study, which had the objective of assessing the long-term efficacy and safety of Targin,
and the incidence of RLS augmentation, at doses of 5/2.5 mg twice daily to 40/20 mg twice
daily.

The last phase of the pivotal study consisted of a down-titration period in which all subjects
were titrated downwards to a notional dose of 5/2.5 mg twice daily All subjects entering the
Extension Phase started on OXN 5/2.5 mg PR twice daily, with the first dose taken
approximately 12 hours after the last dose of double-blind study medication. (For placebo
subjects this represented commencement of active treatment, whereas for those on active
treatment it was a continuation of the same active dose they had reached at the end of down-
titration.)

Dose titration (upwards or downwards) was permitted during the Extension Phase on a daily
basis, up to a maximum dose of 0XN40/20 mg twice daily.

The Extension Phase lasted for up to 40 weeks (until 52 weeks after the start of the Double-
blind period in the pivotal study), so that subjects randomised to active treatment in the pivotal
study had up to a year of follow-up over the combined study period.

The number of subjects entering the Extension Phase was 197, (71% of FAP), including 101
subjects previously randomised to OXN during the Double-blind Phase. Of these, 157 (79.7%)
completed the Extension Phase and 40 (20.3%) discontinued. The cause of discontinuation was
AEs in 21 subjects (10.7%), subject’s choice in 11 (5.6%) and lack of therapeutic effect in 6
(3.0%). One subject (0.5%) discontinued for administrative reasons, and one other (0.5%) was
lost to follow-up.

All of the major efficacy variables described for the pivotal study were monitored during the
Extension Phase and the primary variable of interest was the IRLS sum scale score. Because
there was no control group, analysis was restricted to the presentation of descriptive statistics.

7.1.2.2. Results

IRLS Sum Scores are shown in the figure and table below. The scores worsened in the OXN
group during down-titration, then improved again as dose-titration was allowed during the first
4 weeks of open-label follow-up. Subjects previously treated with placebo showed a milder
worsening with down-titration that could be due to the psychological effect of reducing the
ostensible dose. The greater deterioration in recipients of active therapy is suggestive of a
genuine treatment effect.

During the early part of the extension phase, previous recipients of active therapy improved
back to their previous level of symptoms, with a median difference of 0 from the IRLS scores at
the end of the pivotal study. The mean scores suggested a further mild improvement overall. In
previous recipients of placebo, a pronounced improvement in IRLS sum scores was noted
during the first 4 weeks of active treatment, comparable to that seen in the active group of the
pivotal study.
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Figure 11: Changes in Mean IRLS Sum Score during Extension Phase (+ SE), Study
OXN3502S
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Across the whole study population, the overall mean (SD) IRLS sum score at the end of the
Double-blind Maintenance Period was 15.39 (11.18), but this increased to 22.40 (10.49) by
Week 1. Following the simultaneous reintroduction and primary introduction of OXN, there was
a decline in the mean (SD) IRLS sum score of the total Extension Population to 13.96 (9.06). By
Week 40 of the Extension Phase the mean score for the total population had decreased further
to 9.72 (7.77) - this is consistent with mild RLS, whereas subjects initially had to have
moderate-to-severe RLS to be eligible for the pivotal study.

In subjects treated with OXN during the pivotal study, the mean (SD) IRLS sum score was 12.35
(8.99) at the end of Double-blind treatment, and this further declined to 10.65 (8.33) at Week
40 of the Extension Phase, a relatively minor improvement that could be due in part to
withdrawal bias.

By contrast, in subjects treated with placebo during the pivotal study, the mean (SD) overall
IRLS sum score was 18.58 (12.35) at the end of Double-blind Treatment, and this declined to
less than half the initial score, 8.63 (6.95), by Week 40 of the Extension Phase.

Although it is not possible to draw strong conclusions in the absence of a control group, these
open-label results are supportive of the long-term efficacy of Targin in RLS. The response to
down-titration and reintroduction in the original active group suggests that their initial
response was genuine, and the initial placebo recipients showed a substantial response to open-
label Targin that was consistent with the original pivotal study results. Furthermore, there was
no evidence of gradual loss of efficacy with continued treatment, with the mean scores instead
suggesting a minor further improvement. This improvement should be interpreted with caution,
however, given that the cohort remaining in the study is likely to have been progressively
enriched with satisfied and responsive patients.
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Table 20: IRLS Sum Score, Extension Population, Study OXN3502S

Week Sratisti Double-blind Traatment
OXH PR (N = 101) Flaceba [N = 96) Ttz N = 157)
Change to End Change to End Change ta End
Actual Resuit o0 i0 00 ActualResur o R0BR 0 R ActuslResule ool e

End of Double-blind n 101 i 95 o 187

Mean (SD) 12,35 (8.99) O 1858 (12.35) 0 15.30(11.18)

Median 10,0 o180 0 130

Man, Max 0,37 L 0,40 0 0,40
Week 1" n 10 101 o 96 O o 197 1897

Mean (S0} 2195(993) 9.60(10.08) [ 2288 (11.08) 429 (0.00) O 2240 (10.49) T.02(9.91)

Median 20 20 o245 1.0 0 240 20

Min, Max 0,40 -7, 33 L 0, 40 -9,38 0 0,40 -9, 38
Week 4 n 9 o9 o 90 o0 0188 189

Mean (5D)  14.31(890) 1.72(8.27) [ 1357 (9.28) 523(11.05) 0 13.86 (9.06) -1.50 (10.27)

Median 120 00 o125 40 0 130 oo

Min, Max 0,37 .29, 28 o036 37,35 00,8 237,35
Week & n 95 95 oooar 87 o 182 182

Mean (5D} 1259(871)  0.40(7.33) 0111 (@18) -T29(1081) 0 11.88(8.47) -3.27 (9.81)

Median 110 [111] L 110 -5.0 o 110 -1.0

Min, Max 0,35 29,23 o040 «35, 11 o 0,40 35,23
Week 12 n a 91 o 85 BS 0oiTe 176

Mean (SD)  1092{F6F)  -1.11(718) 0 10T -7.35(1097) 0 1082 (T51) -4.13 {9.70)

Median 10.0 0.0 [ 110 | 5.0 o 1.0 =2,

Min, Max 0,33 37,15 o032 «35, 20 00,33 37,20
Week 16 n 91 91 L ag ED o o 171

Mean (SD} 1049(7T60) -155(7.73) © 961724 -B.00(11.19) o 10.08 (7.43) 4,57 (10.01)

Median 100 0.0 [ 100 5.0 o 100 2.0

Min, Max 0, 34 37,17 o 0328 35, 19 o034 -37,19
Week 20 n &7 BT [ P} o 166 166

Mean (SD)  10B3(F64) -132(FFE) O 972(7.08) 752 (10.84) o 10,30 (7.38) 437 (9.87)

IMedian 1.0 00 o100 50 0100 20

I, Ml 0,35 a7, 18 [ 0,30 -35,18 o 0,35 a7, 18
Week 24 n &8 &8 o 7 i 0 185 165

Mean (SD)  11.15(8.56) 066 (8.37) oo 1005 (6.84) -T09{12.26) 0 10,64 (7.60) -3.66{10.82)

Median 100 =10 o100 5.0 o 100 20

Ietim, Max 0,35 =37, 26 o030 =35, 27 00,36 37,27
Week 28 n B4 B4 o 73 T3 . L1 167

Mean (SD) 995 (FoB)  -1.88(7.21) 0 985(7.42) STA8(12.08) 0 9.90(7.70) -4.32 {10.68)

Median 105 -1 [ 9.0 Erili] o 100 -2.0

IMim, Max oH -37, 20 L 0,34 -36,30 o 0,24 -37, 30
Week 32 n &8 8a o 75 75 0 163 163

Mean (SO} 10.18(7.65)  -1.56 (5.85) o 853(6.81) 852 {11.74) 0 9.42(7.30) -4.76 {10.02)

Median 100 00 o920 £.0 o100 =20

Mm, Max 0, 30 -ar, 17 [ 0,33 -28,15 o 0,23 217
Week 36 n &5 &5 o T 71 0 156 155

Mean (S0} 1025 (8.43)  -1.60 (739 0 852(6.64) 173 (10.66) 0 946(7.69) 4,19 (9.50)

Median 10.0 -1.0 o 80 4.0 o a0 2.0

M, Max 0,35 <3716 [ 0,27 -35.15 O 036 3718
Week 40 n &2 B2 L T il o 152 152

Mean (S0} 1065(8.33)  -1.33(T43) o 8B3(695) £81{11.23 0o AT2EIN 4,68 (10.02)

Median 100 10 o %0 £5 n a5 20

Min, Max 0, 30 37, 30 030 35 15 o 0,30 37,0

[ross Keference: CSR OXNA5025 Tabée 14,2002 and Listng 16,263, "Week] = Visd 100 M. Number o subpects in pogulalion. n: Number of subyects with da%a avidlabie. Tolal IKLS)
fuam) Sieafe ranges fom 0 1o 0.

An analysis of responders and remitters (using definitions as discussed for the main double-
blind phase) suggested that the placebo group showed a substantial response to the
introduction of active treatment. A total of 27 subjects (28.1%) from the double-blind placebo
group had a 50% improvement during the Extension Phase, over and above the placebo
response that had occurred during double-blind treatment. At the end of the Extension Phase,
85 (43.1%) subjects overall were classed as IRLS remitters, including 43 (44.8%) who had
received placebo and 42 (41.6%) who had been treated with OXN during the pivotal study.

The Clinical Global Impression also suggested that most subjects were considered to have
improved by the end of the Extension Phase, with a final mean score of 1.56 for Item 2 (‘Change
in Condition’), which is between ‘very much improved’ and ‘much improved’.

Other secondary efficacy measures, including RLS Pain Intensity, sleep scales, and quality-of-life
measures, showed persistence of benefit in subjects initially treated with OXN, and the
appearance of a benefit in subjects previously treated with placebo. The results for RLS Pain
Intensity are shown in the tables below the CGI results, and the RLS-6 results are shown in a
subsequent figure. The QOL-RLS results were not presented in a convenient format, but also
showed stable or improving QOL in the group as a whole.

Dose titration up to 40/20 mg twice daily was allowed during the extension phase, and some
patients reached a higher dose than in the original DB phase, but most subjects continued to use
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oxycodone doses in the range of 5-20 mg twice daily (10-40 mg daily). The changes in dose do
not suggest that tolerance was a major problem during long term treatment, but it remains
possible that some up-titration occurred in response to (and potentially masked) a gradual
waning of efficacy.

Table 21: Dose at End of Extension Phase, Study OXN3502S

Daily Dose Double-blind Treatment Total
OXN PR Placebo

(N=101) (N=96) (N=197)

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

5 1(1.0) 2(21) 3(15)

10 25 (24.8) 26 (27.1) 51(25.9)

20 23 (22.8) 23 (24.0) 46 (23.4)

30 14 (13.9) 13 (13.5) 27 (13.7)

40 17 (16.8) 16 (16.7) 33 (16.8)

50 9( 8.9) 8(8.3) 17 ( 8.6)

60 5(5.0) 2(21) 7(3.6)

70 1(1.0) 4(4.2) 5(25)

80 6( 5.9) 2(21) 8(4.1)

Table 22: Clinical Global Impressions, Extension Population, Study OXN3502S

Statistic Total (N = 197)
Vizit 9 Hem 1 Saverity of lness® N 196
Mean {50) 315{1.63)
Median 30
Min, Max 1,7T
Item 2: Global Rating of Change of Conditlon® H 196
Mean {50 211 {1.28)
Median 20
Min, Max 1.6
tem 3: Therapeutic Effect® N 195
Mean (S0 187 {1.17)
Median 10
Min, Max 1.4
fam 4; Side Effects’ N 125
Mean {S0) 143 (0.61)
Median 0
Min, Max 1,4
WVislt 12 hem 1 Severity of liness" H 185
Mean (3D} 285 (122
Median 30
Min, Max 1,6
hem 2; Global Rating of Change of Conditien® L 135
Mean (30) 1.78 (0.85)
Median 20
Min, Max 1,8
tem 3: Therapeutic Effect” N 145
Mean{SD) 156 {0.81)
Madian 10
Min, Max 1.4
hem 4; Side Effects” N 132
Mean {SD) 147 {0.66)
Median 10
Min, Max 1,4
WVislt 13 item 1 Severity of iliness® H 140
Mean (S0 255 (1.4
Median 20
Min, Max 1.6
em 2: Global Rating of Change of Condition” N 180
Mean (S0 161 {0.91)
Median 1.0
Min, Max 1.5
Item 3: Therapeutic ENect® N 180
Mean {S0) 141 {0.74)
Median 1.0
Min, Max 1,4
Item 4: Side Effects” N im%
Mean (S0 146 {061)
Median i0
Min, Max 1.4
Yisir 21 Iverm 1 Severity of liness N 180
Mean {509 245(1.23)
Median 20
Min, Max 1,7
Itern 2: Global Rating of Change of Conditlon® N 150
Mean {SD) 1.56 (0.89)
Median 1.0
Min, Max 1,6
Item 3; Therapeutic Effect” N 1
Mean {50 1.56 (0.89)
Median 1.0
Min, Max 1,4
Item 4: Side Eifects” N 189
Mean {50 1.57 (0.7}
Median 10
Min, Max 1,4

CICHS - TEIef NGE. SR DANISOES Tabke 14 2.1.4 and Ll 1626 4

*} = Mormnal, ot al &l l, 2 = Borderling &, 3 = Mikdly i, 4 = Roderatety il, 5 = Markedly if, & = Seversty i, 7 = Among
he: st extrermety @l paents, 1 =memmz=hmnym.a=ammnwm4=m
change, % = Kinimally worse, & = Much worse, 7 = Very much worse. 1 = Marked, 2 = Moderate, 3 = Mnmal, 4 =
Unehanged of worse, °1 = None, 2-00 108 Signabeanty inlerene with the patent's funclioring, 3 = Sgnacanty
mierteres wilh e patents funclioning, 4 = Ouweighs therpeutic eMcacy.
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Table 23: RLS Pain, Extension Population, Study OXN3502S

Actual Result ] Cﬁangem Actual Result. — .Chang.e to Total Change to
Baseline Baseline Baseline
End of Double-blind n 101 0 96 197
Mean (SD) 219 (2.21) 0 3.90(3.15) T 302(284)
Median 20 3 30 o 20
Min, Max 0,10 0 0,10 0 0,10
Week 1* n 84 a4 B2 B2 166 166
Mean (SD) 4.50 (3.08) 205(2.79) 4.51(3.15) 0.49 {2.43) 451 (3.11) 128(2.72)
Median 40 20 50 ] 45 00
Min, Max 0,10 4.8 0,10 8,9 0,10 8,9
Week 4 n 100 100 o 9 91 o 191 191
Mean (SD) 2.75 (2.53) 0.54 (2.28) 7 253(223) -1.47 (2.97) 0 264 (2.39) -0.42 (2.81)
Median 20 0.0 o 20 -1.0 020 00
Min, Max 0,10 -6,8 5 0,10 -10, 10 0 0,10 -10, 10
Week 8 n 95 95 089 89 1184 184
Mean (SD) 2.18 (2.25) -0.02 (1.92) 1 189(212) -1.99 (2.65) 0 209(218) -0.97 (2.50)
Median 20 0o 20 =20 20 0.0
Min, Max 0,10 7.8 0,10 9.4 0,10 9,5
Week 12 n 93 93 87 ar 180 180
Mean (SD) 1.87 (1.81) 0.23(1.68) 1 1.97 (1.84) -1.91(2.69) 192 (1.82) -1.04 (2.37)
Median 20 00 o 20 -1.0 u] 20 0.0
Min, Max 0,8 6,4 70,7 9,4 - 08 -9, 4
Week 16 n 93 93 08 81 o174 174
Mean (SD) 1.73 (1.74) 0.37(2.03) 1.68 (1.56) -1.98(2.81) 1.71 (1.66) -1.11 (2.54)
Median 20 00 1 20 <10 20 05
Mini, Max 0,7 7,7 0,6 -10, 4 0,7 10,7
Week 20 n 93 93 81 a1 174 174
Mean (SD) 1.83(1.82) -0.28(2.13) 7 1.T4(183) -1.98 (2.83) 0 179(1.73) -1.07 (2.61)
Median 1.0 00 o 10 -1.0 o 10 00
Min, Max 0,8 6,8 o 07 9,6 - 0,8 9,8
Week 24 n a8 a8 ] 78 78 0 166 166
Mean (SD) 1.88 (1.90) -0.24 (2.03) 0 1.62(1.43) -1.99 (2.84) 0 1.75(1.70) -1.06 (2.59)
Median 20 00 20 A5 20 -1.0
Min, Max 0,9 5.8 0,6 4,5 0,9 4.8
Week 28 n 76 76 ] &7 67 T 143 143
Mean (SD) 1.53(1.61) -0.39 (1.41) T 1.49(149) -2.10(2.84) o0 151(1.55) -1.20 (2.35)
Median 1.0 0.0 0 1.0 -1.0 0 1.0 -1.0
Min, Max 0,8 5,3 1 0,6 9,3 [ 0,8 9,3
Week 32 n 9 a9 7a 78 167 167
Mean (SD) 1.75(1.71) -0.30 (1.67) 0 1.46(1.58) -2.14 (2.88) 0 1.62(1.65) -1.16 (2.47)
Median 20 0.0 o 1.0 -1.0 o 1.0 -1.0
Min, Max 0,8 -5,4 0,8 8,6 70,8 9,6
Week 36 n 86 86 73 73 159 159
Mean (SD) 1.76 (1.80) -0.34 (1.86) 1.40 (1.37) -2.11(2.83) 1.58 (1.62) -1.15{2.51)
Median 15 0o ] 1.0 -1.0 [ 1.0 -1.0
Min, Max 0,9 8,5 0,8 -9, 4 00,9 9,5
Week 40 n a5 as 72 T2 157 157
Mean (SD) 1.75(1.98) -0.33 (1.70) 1.38 (1.60) 215 (2.67) 1.58(1.82) 117 (2.37)
Median 1.0 00 1.0 20 1.0 0o
Min, Max 0,8 7.4 0.8 -9 3 0 0, 8 9.4
Cross-reference: OXN35025 Table 14.2.1.3 and Listing 16.2.6.5
“Week 1= Visit 10. N: Number of subjects in population; n: Number of subjects with data available
RLS Pain Scale: 0 = No Pain 1o 10 = Pain as bad as you can imagine:

Figure 12: RLS-6 During the Day at Rest, Change from End of Double-blind to End of
Extension Phase by Double-blind Treatment, Extension Population Study OXN3502S
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7.1.2.3. Conclusions

It is not possible to draw strong conclusions from an open-label, uncontrolled study, but this
extension study showed no evidence of a decline in efficacy with continued use of Targin for up
to one year. The response of patients who had previously received placebo was consistent with
the results of the initial pivotal study.

7.1.3. Efficacy studies in chronic pain (submitted in support of increased maximum
dose)

The sponsor has submitted one pivotal efficacy study and four supportive efficacy studies
relevant to the proposed increase in the maximum dose (Major Variation F), as summarised in
the table below. All of the studies were performed in subjects with chronic pain, but the primary
efficacy endpoints also included an assessment of constipation. Overall the aim of the studies
was to demonstrate superiority of Targin relative to oxycodone monotherapy in terms of
constipation, while showing non-inferiority in terms of analgesic efficacy.

Table 24: Efficacy Studies for Major Variation F (Increased Maximum Dose)

Study ID Subjects/Indication Comparator
Pivotal study
OXN3506 Subjects with cancer and non-cancer pain and opioid- OxyPR

induced constipation

Supportive studies

OXN3503 Subjects with moderate to severe osteoarthritis and opioid-  OxyPR
induced constipation

OXN3505 Subjects with cancer and nen-cancer pain and opioid- OxyPR
induced constipation

038-002 Subjects with chronic non-cancer pain and opioid-induced OxyPR
constipation

OXN20018 Subjects with moderate to severe, chronic cancer pain and  none
opioid-induced constipation in the core phase

The sponsor indicates that some other studies may be supportive of a higher dose, but these
studies were not available for evaluation. The sponsor comments ‘With the exception of studies
OXN3503, 0XN3505, 038-002 and OXN2001S, all other studies have previously been submitted and
are not included in this dossier.”

A major problem with the submission was that the number of patients receiving the proposed
maximum dose was both low and poorly defined. None of the studies specifically assessed the
maximum proposed dose, and in most cases the need to investigate higher Targin doses was not
even mentioned in the study objectives or the summary of the study supplied in the Summary of
Clinical Efficacy. Inclusion of higher doses seemed largely incidental and unrelated to the main
aims of the studies.

In the pivotal Study OXN3506, described below, only 31 subjects received the new maximum
dose proposed for registration, and this subgroup was not specifically examined in any efficacy
or safety analysis.

Study OXN3503 had a notional maximum dose of 120/60 mg/day, which is below the proposed
new maximum, but it seems likely that no subjects were titrated to 120/60 mg/day anyway;
only three subjects were exposed to 100/50 mg/day and all other subjects received doses that
are already approved.

Study OXN3505 allowed doses up to 160/80 mg/day, but the number receiving the maximum
dose was not well described. The sponsor concedes ‘Only 22/225 (9.8%) patients received >80
mg/day oxycodone,” but a detailed description of exposure was lacking in most descriptions of
this study. In the safety section of the individual study report, a dose-shift table reveals that the
number exposed to 160/80 mg/day was one patient.
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Study 038-002 was previously submitted as a pivotal study but for this submission it was
demoted to a supportive study. The previous Clinical Evaluator noted that the Study Report did
not clearly state how many subjects received each dose in this study. The Summary of Clinical
Safety supplied with the new submission states that, of the 59 patients randomised in Study
038-002: ‘Of these 59 patients, 27 (45.8%) received 60/30 mg q12h dose and 32 patients (54.2%)
received the 80/40 mg q12h dose.”. Elsewhere in the Summary of Clinical Safety, different
numbers are cited: ‘Of the 52 patients who received OXN PR, 33 received the 60/30 mg q12h
[120/60 mg/d] dose for a mean of 32.0 + 7.2 days, and 19 patients received the 80/40 mg q12h
[160/80 mg/d] dose for a mean of 32.0 + 9.7 days.” The discrepancy between the figures may
reflect the fact that not all randomised patients received treatment, but the sponsor should
clarify this.3 The more detailed exposure description in the second italicised sentence suggests
that just 19 subjects received the proposed maximum dose. No specific efficacy analysis was
performed in this small subgroup.

Study OXN2001S only allowed dosing up to 120/60 mg/day, below the proposed new
maximum, and this study had no control group so it is of limited value.

In a pooled analysis of multiple supportive studies (0XN3401, 0XN3001, OXN3006, 0XN3503,
0OXN3505, 0XN2001), the sponsor states that 47 subjects received ‘high doses’, defined as doses
above 80/40 mg/day, but this threshold dose is only half of the maximum proposed dose
(160/80 mg/day), and it is unclear how many of the 47 subjects had significant exposure to
160/80 mg/day.

7.1.4. Pivotal efficacy study in chronic pain (0XN3506, n=243)
7.1.4.1.  Study design, objectives, locations and dates

Study OXN3506 was presented as a multicentre, multiple-dose, randomised, double-blind,
double-dummy, active-controlled, parallel-group study, in male and female subjects with non-
malignant or malignant pain requiring opioids, who exhibited constipation. The primary
objective was to assess analgesic efficacy and symptoms of constipation secondary to opioid
treatment with Targin (prolonged-release oxycodone/naloxone tablets) 50/25 - 80/40 mg
twice daily (OXN PR, n=123) in comparison to OxyContin (prolonged release oxycodone tablets)
50 - 80 mg twice daily (OxyPR, n=120). Subjects were randomised to two treatment groups and
were treated with OXN PR or OxyPR for up to 5 weeks, after an initial titration phase using
OxyPR.

Given that both treatment arms used the same analgesic agent, oxycodone, and that Targin and
OxyContin have similar pharmacokinetic profiles, there was no active control for the main
therapeutic component of Targin, and the study could therefore be re-conceptualised as a
placebo-controlled naloxone add-on study, in which subjects received continued prolonged-
release oxycodone with or without the addition of naloxone.

The sponsor aimed to demonstrate superiority of Targin (naloxone add-on) relative to
OxyContin in terms of bowel symptoms, while showing non-inferiority in terms of analgesic
efficacy. The primary efficacy measures for each of these objectives were, respectively, the
Bowel Function Index (BFI) for constipation and the subject’s ‘Average Pain over the last 24
Hours’ assessed at each Double-blind Phase visit with a Pain Intensity Scale.

The study consisted of three phases: a Pre-randomisation Phase, a Double-blind Phase and an
Extension Phase. The Pre-randomisation Phase contained two periods: a screening period (up
to 14 days) and a run-in period (7-28 days). During the run-in period, the dose of OxyPR was
titrated to analgesic effect, and subjects were assessed for eligibility for the Double-blind Phase
- in particular, the presence of opioid-induced constipation was confirmed. The Double-blind

3 The sponsor has clarified exposure in this study in their Section 31 response: 59 patients were
randomised to OXN but only 52 received it.
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Phase (5 weeks, plus one-week of follow-up) was designed to demonstrate improvement in
constipation and non-inferiority in analgesic efficacy in subjects taking OXN PR compared to
subjects taking OxyPR tablets alone. The Extension Phase was designed to assess the long-term
safety and efficacy of OXN PR up to a maximum dose of 0XN90/45 mg PR twice daily over a
period of 6 months.

For a pivotal study, 5 weeks is a rather brief period of double-blind treatment.

Figure 13: Study Design, 0XN3506
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The study was conducted at a total of 66 sites in 11 countries (3 sites in Australia, 10 in the
Czech Republic, 2 in Denmark, 1 in Finland, 4 in France, 16 in Germany, 1 in Israel, 9 in Poland, 8
in Romania, 3 in South Korea and 9 in the United Kingdom).

In addition, 33 international sites were initiated but did not recruit subjects.

The study ran from 26 September, 2011, to 10 February, 2014.

7.1.4.2.  Inclusion and exclusion criteria

Entry criteria were listed separately for the screening period and the run-in stage.
Screening Inclusion criteria were listed as follows:

e Male or female subjects at least 18 years, non-pregnant and using appropriate
contraception.

e Subjects who were receiving WHO step III opioid analgesic medication for the treatment of
non-malignant or malignant pain.

e Documented history of non-malignant or malignant pain that required around-the-clock
opioid therapy (100 - 160 mg oxycodone PR per day for a minimum of 5 weeks).

e Subjects with constipation caused or aggravated by opioids, and needing regular laxatives to
have at least 3 bowel evacuations per week, or having less than 3 bowel evacuations when
not taking a laxative.

e Subjects had to be willing to discontinue their current opioid analgesic routine and to
comply with the use of opioid study medication.

e Subjects had to be willing to discontinue their current laxative regimen and to comply with
the use of oral bisacodyl as laxative rescue medication.
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Subjects taking daily fibre supplementation or bulking agents were eligible if they could be
maintained on a stable dose and were willing and able to maintain adequate hydration.

Subjects had to be willing and able to participate in all aspects of the study and to provide
written, informed consent.

In the investigator’s opinion the subject’s non-analgesic concomitant medications, including
anti-depressants were expected to be stable throughout the Double-blind Phase.

In the investigator’s opinion, the non-opioid analgesic medication dose was expected to be
stable during the Double-blind Phase.

Subjects had to be dissatisfied (because of lack of efficacy or unacceptable tolerability) with
their current WHO step III opioid analgesic medication.

Screening exclusion:

History of hypersensitivity to oxycodone, naloxone, related products or other ingredients of
the study medication.

Any contraindication to oxycodone, naloxone, bisacodyl or other ingredients of the study
medication.

Active alcohol or drug abuse or a history of opioid abuse.

Subjects with a positive urine drug test, indicating unreported illicit drug use or unreported
use of a concomitant medication.

Clinically significant cardiovascular, renal, hepatic, gastrointestinal, or psychiatric disease.
Chronic or intermittent pain resulting from fibromyalgia or rheumatoid arthritis.

Subjects receiving hypnotics or other central nervous system (CNS) depressants that, in the
investigator’s opinion, may have posed a risk of additional CNS depression with opioid study
medication.

Subjects with uncontrolled seizures or convulsive disorder.

Surgery within 2 months prior to the start of the Screening Period, or planned surgery
during the 5-week Double-blind Phase that may have affected GI motility or pain.

Subjects taking naloxone < 30 days prior to the start of the Screening Period or at Screening.
Subjects suffering from diarrhoea.

Subjects with any contraindication to opioids (for example, severe respiratory depression
with hypoxia and/or hypercapnia, severe chronic obstructive lung disease, paralytic ileus).

Significantly abnormal liver function tests.

Subjects who had taken monoamine oxidase inhibitors (MAOI) < 2 weeks prior to the start
of the Screening Period.

Subjects who participated in a clinical research study involving a new chemical entity or an
experimental drug within 30 days of study entry.

Subjects with known or suspected unstable brain metastases or spinal cord compression
that may have required changes in steroid treatment.

Cyclic chemotherapy in the two weeks before the screening visit or planned during the
study that has shown in the past to significantly influence bowel function.

Radiotherapy that, in the investigators opinion, would influence bowel function or pain
during the study.
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e Subjects with an expected life expectancy of <6 months.

Additional criteria for entry into the run-in period:

e Subjects should have been on a stable dose of 50, 60, 70 or 80 mg oxycodone PR twice daily
on at least 4 consecutive days prior to randomisation.

o Subjects had to rate their pain (Average Pain over last 24 Hours) as < 4 on 0-10 scale with <
2 doses of Oxycodone immediate-release (OxyIR) analgesic rescue medication per day for
either the last three consecutive days or four of the last seven days.

o Subjects had to have confirmed opioid related constipation, which was defined as having
less than 3 Complete Spontaneous Bowel Movements non-straining (CSBM-NS) during the
last 7 days of the Run-in Period.

e Subjects demonstrated compliance with the use of rescue medication (OxyIR, oral
bisacodyl), taking open-label OxyPR, and completing daily diaries.

In summary, eligible subjects had on-going requirements for analgesia, were already taking opioid
analgesics, but were dissatisfied with them because of poor efficacy or side effects. Subjects with
poorly controlled pain or significant confounding conditions were excluded.

7.1.4.3.  Study treatments

The study compared Targin tablets 50/25 - 80/40 mg twice daily (OXN PR, n=123) with
OxyContin tablets 50 - 80 mg twice daily (OxyPR, n=120).

All subjects commenced treatment with OxyContin (prolonged-release oxycodone
monotherapy), and were titrated as needed up to a maximum dose of 80 mg twice daily.

Following randomisation, subjects randomised to Targin continued an equivalent blinded dose
of oxycodone, but with naloxone added at a standard oxycodone: naloxone ratio of 2:1.
Naloxone was introduced in a stepwise manner over 4 days.

If needed, further dose titration up to 80 mg oxycodone PR twice daily (total 160 mg oxycodone
per day) was allowed during the Double-blind Phase, but only 31 subjects were exposed to the
maximum dose of OXN proposed in the current submission.

Table 25: Number of Patients Receiving = 100 mg/day by Treatment Group, Study
OXN3506

Dose Level OXN PR OxyPR
(mg/d) (N=121) (N=118)
100 40 (33.1%) 42 (36.2%)
120 26 (21.5%) 30 (25.9%)
140 15 (12.4%) 13 (11.2%)
160 31 (25.6%) 28 (24 1%)
* 12 patients were excluded due to early dropout

For Targin, the different dose levels assessed were OXN50/25 mg, OXN60/30 mg, OXN70/35
mg and OXN80/40 mg twice daily (oxycodone 100, 120, 140 or 160 mg/d), with equivalent
oxycodone doses in the OxyPR group.

In the open-label extension phase, further dose increases to 0OXN90/45 mg twice daily (180
mg/d) were allowed.
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Immediate-release oxycodone (OxylR) was the only allowed analgesic rescue medication.
Subjects were permitted to take stable doses of non-opioid analgesics.

During the Double-blind Phase, subjects were also permitted to take oral bisacodyl 10 mg/day
as laxative rescue medication for constipation, and the need for this rescue agent was
considered as a secondary efficacy measure.

7.1.4.4.  Efficacy variables and outcomes

The study had two distinct objectives: the demonstration of superiority of Targin (naloxone
add-on to oxycodone) in terms of bowel symptoms, and the demonstration of non-inferiority in
terms of analgesic efficacy, relative to OxyContin (continued oxycodone monotherapy). The
study therefore used two different primary efficacy variables and endpoints.

The primary efficacy variables were:
o Bowel Function Index (BFI), for bowel symptoms.

e ‘Average Pain over last 24 Hours’, as assessed at each double blind visit with a numerical
Pain Intensity Scale (PIS), potentially ranging from 0 - 10.

The BFI was defined as the mean of three items:

o Ease of defaecation (numerical analogue scale [NAS], 0=easy/no difficulty; 100=severe
difficulty); Feeling of incomplete bowel evacuation (NAS, O=not at all;100=very strong);

e Personal judgment of constipation (NAS, O=not at all; 100=very strong).

The secondary efficacy endpoints were ‘Average Pain over last 24 Hours’ (Pain Intensity Scale)
assessed in daily diaries, the use of analgesic rescue medication and laxative rescue medication,
number of Complete Spontaneous Bowel Movements (CSBMs) and quality of life scores using
standard instruments (EuroQol EQ-5D).

7.1.4.5. Randomisation and blinding methods

Randomisation was achieved with an automated system that assigned treatments to
randomisation numbers. The randomisation process was reviewed centrally and locked before
commencement of the trial, and treatment assignments were unknown to clinicians and
patients.

Blinding was maintained using a double-dummy approach with placebos for Targin and
placebos for OxyContin, which appeared identical to their active counterparts. Blinding to
oxycodone dose was not attempted, and all subjects knew they were receiving active
oxycodone. A minor flaw in the study is that no attempt was made to assess unblinding by
asking patients or clinicians to guess the treatment assignment. Because of the limited systemic
bioavailability of naloxone, it is relatively unlikely that tell-tale naloxone side effects led to
unblinding apart from subjects who noted improved bowel function after being randomised to
naloxone. Unblinding due to superior efficacy is unavoidable in a study of this nature, and it is
not a major methodological concern. Tell-tale oxycodone side effects do not pose a blinding
concern because all subjects received oxycodone.

7.1.4.6.  Analysis populations
The sponsor defined the following populations:
e Enrolled: ‘All subjects who provided informed consent.’

e Full-Analysis (FA): ‘Subjects who were randomised and received at least one dose of study
medication during the Double-blind Phase and who had at least a one week Double-blind
assessment of the primary efficacy variable, the BFI.

e Per-Protocol (PP): ‘Subjects who received at least 4 weeks study medication during the
Double-blind Phase and who sufficiently complied with the study protocol.’
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¢ Run-in Period Safety: ‘Subjects who received at least one dose of study medication in the
Run-in Period, and had at least one safety assessment after the first dose of study
medication.’

e Double-Blind Safety: Subjects who received at least one dose of double-blind study
medication and had at least one safety assessment after that dose.

The primary population for the bowel-symptoms superiority (BFI) analysis was the FA set,
which is equivalent to an intent-to-treat (ITT) population but excludes subjects without
meaningful efficacy data. The primary population for the analgesic non-inferiority (Pain
Intensity) analysis was the PP set, which is appropriate for a non-inferiority comparison
because a PP analysis usually increases the possibility of finding a treatment difference. For
each of these endpoints, sensitivity analyses were also performed in the non-primary
population, and the results were very similar.

7.1.4.7. Statistical methods

For the primary bowel function efficacy endpoint (BFI), a mixed-model repeated measures
(MMRM) analysis of covariance (ANCOVA) was carried out for Visits 7, 8, 9 and Visit 10 (but
only with completers). No missing-data imputation was performed. The MMRM analysis
included fixed-effect terms for treatment and time, random centre effect, and pre-
randomisation value at the end of the Baseline Period. The assessment population was the FA
set.

For the Pain Intensity Scale (‘Average Pain over last 24 Hours’), the same MMRM approach was
used as for the BFI, but the assessment population was the PP set.

Both hypothesis tests applied a 2.5% one-sided significance level. Non-inferiority was inferred
when ‘the one-sided 97.5% t-type confidence interval of the population mean difference in PIS
between both treatment groups was completely above a non-inferiority bound of 20%’; . The
sponsor did not provide a clear statement of what the 20%’ is based on. One possibility is that it
was calibrated against the entire pain scale another possibility is that it was based on the mean
pain scores for the treatment group, and a third possibility is that it was based on the magnitude
of the treatment effect. It is important to clarify what is meant, because it is possible that the
sponsor considered increases in pain of up to 20% of the entire pain scale as non-inferior. For
instance, if an analgesic agent reduced pain from 5/10 to 4/10, so that the analgesic effect was
1/10, a 20% increase in pain on switching to Targin could amount to a final pain score of:

e 6/10(20% is 2 points out of 10 possible points);
e 4.8(20% is one fifth of the mean score of 4);
e 4.2/10 (20% is one fifth of the treatment effect of 1 point).

In the first interpretation, an agent that would be considered clinically inferior would still
satisfy the sponsor’s definition of non-inferior. It appears likely that the second interpretation
was used (that is, the upper confidence interval for pain scores in one group were allowed to be
up to 120% of the mean pain scores in the other group), but the sponsor should be asked to
clarify this point.

The analysis of analgesic rescue medication intake per week, laxative rescue medication intake
per week and CSBMs per visit was reported with nonparametric 95% confidence intervals
(Hollander et al., 1973a) and with p-values derived from a nonparametric rank sum test
(Hollander at al., 1973b). Both treatments were compared with a two-sided 0.05 level of
significance.

For the Diary Pain Intensity Scale (DPIS) the average of the last seven days before each visit was
analysed with descriptive statistics.
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All secondary efficacy analyses were performed using the FA population. For analgesic rescue
medication intake, an additional sensitivity analysis was performed on the PP population.

The EuroQol EQ-5D was only assessed with descriptive statistics.

Overall, these statistical methods were appropriate and the statistical results for each major
endpoint were sufficiently robust that it did not appear that the interpretation hinged on the
choice of a specific statistical test.

7.1.4.8.  Sample size

Sample size estimation was based on the previous analgesic studies, 0OXN9001 and OXN2001,
and assumed a within-subject SD of 27 and a true difference of 12 in the BFI, and an expected
mean value of 3.7 with an SD of 1.85 in the averaged Pain Intensity, with no difference between
the compared groups.

[t was estimated that 121 evaluable subjects per treatment group for the superiority test on BFI
(a=0.025 one-sided) and 87 subjects per treatment group (PP) for the non-inferiority test on
pain (a =0.025 one-sided and a non-inferiority bound of 20%) would provide a test power of
93% with the superiority test in the BFI and of 87% with the non-inferiority test in pain.

Furthermore, assuming both parameters were approximately independent of each other, the
power of a union intersection test applied on both (with testing average pain first) exceeded
80%.

Allowing for 10% early drop-outs and 25% subjects not being eligible for the PP non-inferiority
analysis, it was intended that 135 subjects per treatment group would need to be randomised.

Subject numbers fell slightly short of this target (OXN PR, n=123; OxyPR, n=120), potentially
compromising the power of the study, but, despite this, the non-inferiority analysis achieved
statistically robust results (p<0.001 for rejection of the null hypothesis that the ratio of PIS
between OXN PR and OxyPR was 2120%).

No power considerations considered the number of subjects treated in different dose levels.
7.1.4.9.  Participant flow

Overall, 209 subjects (86.0%) completed the study, which is an acceptable completion rate for a
study of this nature. The completion rates were similar in the two treatment groups (OXN
86.7%, OxyPR 85.4%), making it relatively unlikely that withdrawal bias significantly affected
the outcome.
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Figure 14: Patient Disposition, Study OXN3506
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7.1.4.10. Major protocol violations/deviations

The sponsor did not provide a detailed listing of major protocol deviations, but made the

following claim:

‘Although a number of deviations from the protocol (for example, missed visits) occurred, these
deviations were not considered to have affected the evaluation of efficacy or safety, particularly
since the primary efficacy analysis was based on the full analysis population and the safety
evaluation was based on all available safety results. None of the subjects received the incorrect
treatment, and no treatment codes were broken prior to database lock.’

The table below indicates that 21% of subjects were excluded from the PP population. The most
common reasons were unspecified errors in the duration of treatment (12.3%), and missing
values for a primary efficacy parameter (also 12.3%). It is unclear if all of these deviations
should be considered major.
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Table 26: Reasons for Exclusion from Per-Protocol Population, Study OXN3506

OXN PR OxyPR Total
(N=123) (N=120) (N=243)
n (%) n (%) n (%)
Number of subjects excluded from Per-Protocol Population: 30 (24.4) 21 (17.5) 51(21.0)
Analgesic rescue medication use 7(57) 3( 25) 10( 4.1)
Compliance with study medication 2( 1.86) T( 58) 9( 3.7)
Duration of treatment 17 (13.8) 13(10.8) 30(12.3)
Laxative rescue medication use - 3( 25) 3(12)
Missing values for primary efficacy parameter 17(138) 13(108) 30(123)
Not at least a one week DB assessment 2(1.6) 4( 3.3) 6( 2.5)
Other deviation (identified during monitoring) 8( 6359) 6( 50) 14 ( 58)
Use of excluded concomitant therapies 2( 1.6) - 2(08)
Cross-reference: Table 14.1.3.1, Listing 16.2.1.3.1, 16.2.1.3.2
N: Number of subjects in population. n: Number of subjects with available data. %: Percentage based on N.
* Subjects may be excluded from the population for more than one reason.

Overall, the number of protocol deviations appeared to be acceptable for a study of this nature.
7.1.4.11. Baseline data

The subjects’ baseline demographics are summarised in the table below. Unfortunately, baseline
disease characteristics were not presented in a convenient format, but were instead listed in a
multipage table not suitable for inclusion in this report. Incidences of major conditions
appeared similar in the two treatment groups.

Most of the subjects (74.9%) had musculoskeletal and connective tissue disorders as the cause
of their pain, and the condition most frequently reported was back pain, which was present in
129 (53.1%) subjects, followed by spinal osteoarthritis in 20.6% subjects, osteoarthritis with
14.0% subjects and intervertebral disc protrusion with 10.3% subjects. A total of 50 subjects
(20.6%) reported ongoing malignant conditions at screening, but only 37 subjects (15.2%) had
an underlying neoplasm as the cause of their pain. The most common neoplasms were breast
cancer and lung cancer. Overall, the distribution of the underlying pain-causing conditions
appeared broadly balanced between treatment groups.

All but one subject (242/243 subjects, 99.6%) reported constipation at baseline, consistent with
the entry requirements of the study.

Other common baseline conditions were summarised by the sponsor as follows: ‘hypertension
(39.5% subjects), depression (23.5%), hypercholesterolaemia (14.8% subjects), obesity (11.5%),
menopause or post-menopause (together 10.7%), insomnia (9.1%), type 2 diabetes (7.0%),
dyspepsia (6.6% subjects), post laminectomy syndrome (6.6% subjects), myocardial ischaemia
(5.3% subjects), and pain (5.3% subjects)’.
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Table 27: Demography, Randomised Population, Study OXN3506

OXN PR OxyPR Total
(N=123) (N=120) (N=243)
Age (years) n 123 120 243
Mean (SD) 57.9(11.03) 57.5(12.33) 57.7 (11.67)
Median 570 575 57.0
Min, Max 33, 86 21,83 21,86
Age group [in (%)] =18 to £ 65 years 91 (74.0) 90 (75.0) 181 (74.5)
>B65 years 32 (26.0) 30 (25.0) 62 (25.5)
Gender [in (%)] Male 53 (43.1) 47 (39.2) 100 (41.2)
Female 70 (56.9) 73 (60.8) 143 (58.8)
Race [in (%)] Caucasian 123 (100.0) 120 (100.0) 243 (100.0)
Weight (kg) n 123 120 243
Mean (SD) 84.7 (21.45) 81.5(20.67) 83.1(21.09)
Median 82.0 773 80.0
Min, Max 34,153 41, 165 34,165
Height (cm) n 123 120 243
Mean (SD) 170.0 (9.97) 169.3 ( 9.80) 169.6 (9.87)
Median 170.0 168.0 169.0
Min, Max 150, 196 150, 194 150, 196
BMI (Kgfmz) n 123 120 243
Mean (SD) 29.2(6.52) 28.3(6.24) 28.8(6.39)
Median 283 274 278
Min, Max 14,47 17, 50 14, 50
Cross-reference: Table 14.1.6 and Listing 16.2.1.4
N: Number of subjects in population. n: Number of subjects with available data. %: Percentage based on N.
BMI: Body Mass Index. SD: Standard Deviation. Age and BMI derived.

7.1.4.12. Results for the primary efficacy outcomes
Bowel Function (BFI)

The group randomised to naloxone add-on (OXN) had a clear improvement in their BFI scores,
with a statistically significant superiority relative to the BFI scores in the OxyPR group. From
similar mean BFI scores at baseline of approximately67 (OXN 68.1; OxyPR 66.7; median 70 in
both groups), the OXN group improved by approximately 30 points by Week 5, compared to an
improvement of approximately10 points in the OxyPR group, as shown in the figure below.

The adjusted differences were apparent in the primary FA set (LS mean difference (SE): -16.05
(3.14); p<0.001, 95% CI: -22.23.19, -9.86) as well as in the PP population (LS mean difference
(SE): -18.17 (3.34); p<0.001, CI: -24.75, -11.59). In a sensitivity analysis with LOCF imputation,
the results were similar (LS mean difference (SE): -14.50 (3.095); p<0.001, CI: -20.60, -8.40).

Subgroup analyses were performed based on gender and on age (< 65, > 65 years). Broadly
similar results were obtained in each of these groups.
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Table 28: Summary of Bowel Function Index by Time point, Observed Values, Full
Analysis Population Study OXN3506

Timepaint OXN PR OxyPR Total
(N=121) (N=1186) (N=237)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Screening n 121 115 236
Mean (SD) 71.7 (16.08) G9.6(18.28) 0.7 (17.18)
Median 0.0 7.7 A
Min, Max 17, 100 7,100 7,100
Run-in n 121 116 237
Mean (SD} 71.0 (17.26} &7.9 (18.06) 69.5(17.69)
Median 70.0 . 700
Min, Max 17, 100 10, 100 10, 100
Baseline n 121 116 237
Mean (S0} 68.1(19.27) 66.7 (21.86) 67.4 (20.54)
Median 0.0 700 J0.0
Min, Max 0, 100 0, 100 0, 100
Week 1 n 103 103 105 105 208 208
Mean (SD) 41.1 (23.77) -28.3 (2567) 53.2(24.81) -13.1 (20.35) 47.2(24.99) -20.6 (24.31)
Median 40.0 233 550 6.7 500 =142
Min, Max @, 100 -100, 20 0,100 -77,22 0,100 -100, 23
Week 2 n 109 109 111 11 220 220
Mean (SD) 30.8 (24.11) -29.0 (27.28) 52.8(25.14) -13.7 (19.92) 46.4 (2543) -21.3 (25.01)
Median 400 217 60.0 6.7 50.0 -15.8
Min, Max 0,97 =100, 28 0, 100 -83,23 0, 100 -100, 28
VWeek 4 n 103 103 103 103 206 206
Mean (SD) I7.3(23.29) <314 (26.22) 52.2 (26.93) -14.7 (22.57) 44.7 (26.19) -23.0 (25.80)
Median 35.0 -26.7 60.0 -10.0 46.7 -18.3
Min, Max 0,93 100, 37 0, 100 77,23 0, 100 100, 37
Week & n 104 104 101 101 203 205
Mean (SD) 37.0 (24.43) -32.5 (26.96) 524 (27.39) -14.2 (22.65) 44,6 (26.99) -23.5 (26,52}
Median 333 -30.0 583 -10.0 500 =167
Min, Max 0,97 -93,20 0,100 -80, 27 0, 100 -93, 27
Cross-reference: Table 14.2.1.1.1 and Listing 162221
N: Number of subjects in population, m; Number of subjects with data available, SD: Standard Deviation.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

Figure 15: Bowel Function Index, Observed Values, Full Analysis Population Study
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Table 29: Primary Statistical MMRM Analysis of BFI, Full Analysis Population, Study

OXN3506

OXN PR OxyPR

Statistic (N=121) (N=116)
Week 5 n 104 101

LSMean 36.73 52.78
95% CI (32.03, 41.43) (48.07, 57 .49)
LSMean Difference# (SE) -16.05(3.14)
95% CI (-22.23, -9.86)
p-value” <0.001

Cross-reference: Table 14.2.1.2 and Listing 16.2.2.2.1
Interval.

treatment*visit interaction, baseline BF| value as a covariate and a random centre effect.
#: OXN PR - OxyPR.

" P-value from one-sided test for superiority of OXN PR.

Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

N: Number of subjects in population, n: Number of subjects with data available, SE: Standard Error, Cl: Confidence

Note: A Repeated Measures Mixed Model was used to model the BF| score at each timepoint with fixed-effect terms for

Table 30: Robustness MMRM Analysis of BFI, Per-Protocol Population, Study OXN3506

OXN PR
Statistic (N=93)
Week 5 n 93
LSMean 35.43
95% CI (30 41, 40 46)

LSMean Difference# (SE)
95% CI
p-value*

OxyPR
(N=99)

95
53.60
(48.72, 58 49)

-18.17 (3.34)
(-24.75, -11.59)
<0.001

Cross-reference: Table 14.2.1.3.1, Listing 16.2.2.2 1
Interval.

treatment*visit interaction, baseline BFI value as a covarnate and a random centre effect.
# OXN PR - OxyPR.

" P-value from one-sided test for superiority of OXN PR

Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

N: Number of subjects in population, n: Number of subjects with data available, SE: Standard Error, Cl: Confidence

Note: A Repeated Measures Mixed Model was used to model the BFI| score at each timepoint with fixed-effect terms for

Analgesia (PIS)

Pain scores (PIS) did not change substantially during the Double-blind Treatment Phase,
consistent with the fact that doses were titrated prior to randomisation and subjects with
poorly controlled pain were excluded. As shown in the table below, median changes from
baseline were zero in both treatment groups at all the time points, and mean PIS scores
remained between 3 and 4, with only small mean changes from baseline (0.0 to 0.4). Mean pain
scores were marginally higher in the OXN group, but differences between groups and variations
over time were minor compared to the spread within the treatment groups.

Non-inferiority of OXN PR to OxyPR was confirmed within the limits of the study; the null
hypothesis that the ratio of ‘average pain over the last 24 hours’ between OXN PR and OxyPR
was 2 120% was rejected with p<0.001 in the primary PP population. Sensitivity analyses using
the FAS set and with LOCF imputation also rejected the null hypothesis with p<0.001 (tables

below the figure).

[t should be noted that the sponsor’s definition of non-inferiority was potentially very broad,
and the sponsor regarded an increase in pain of up to 20% as non-inferior. In other words, the
upper limit of the confidence intervals could be consistent with an increase in pain of up 19% on
switching to Targin, and this would still have been considered non-inferior, even though such an
increase would be of clinical relevance. Fortunately, the observed differences were relatively
minor compared to the 20% threshold, so that the results suggest that there is no clinically

important difference in efficacy.
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Table 31: Pain Intensity Scale - ‘Average Pain over the Last 24 Hours’ - Observed Values,
PP Population, Study OXN3506

Timepoint QXN PR OxyPR Total
(N=33) (N=93) (N=192)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Run-in n a2 o8 190
Mean (SD) 48 (1.78) 4.8(1.87) 4.8(1.83)
Madian 50 5.0 50
Mirs, Max 0,10 0.9 0,10
Baseline n a3 99 192
Mean (SD) 35(0.72) 3.4 (0.94) 35(0.84)
Median 40 4.0 4.0
Mins, Max 1,5 1,6 1,6
Day 2 n a0 o0 a7 ar 187 187
Mean (SD) 37 (1.01) 0.1 (0.74) 3.5 (0.94) 0.1 (0.68) 3.6 (D.98) 0.1(0.71)
Median 40 0o 4.0 00 4.0 0o
Min, Max 1.6 1,2 1.6 -2,2 1,6 -2, 2
Day 4 n 90 a0 a5 95 185 185
Mean (SD) 3.7 (0.98) 0.2 (0.90) 3.4 (1.08) 0.1 {D.87) 3.6(1.04) 0.1 (0.89)
Median 4.0 0.0 4.0 0.0 4.0 0.0
Wiy, Manx 1.8 -1, 4 07 3.4 08 -3.4
Day & n 84 84 93 93 177 177
Mean (SD) 3.9 (1.10) 0.4 (1.05) 3.4 (1.08) 0.0 (0.82) 36(1.11) 0.2 (0.95)
Median 4.0 0.0 4.0 0.0 4.0 0.0
Min, Max 1,8 2.4 07 -3, 3 08 -3, 4
Week 1 n 85 a5 91 N 176 176
Mean (SD) 37 (1.05) 0.2 {1.01) 34(1.07) 0.0 (0.80) 35(1.07) 0.1 (0.91)
Median 40 00 4.0 0o 4.0 0.0
Min, Max 1,7 2,3 0,6 -3, 2 0,7 -3,3
Week 2 n 92 a2 99 G99 191 19
Mean (SD) 3.7(1.15) 0.2 (0.96) 3.5(1.20) 0.1 (0.95) 36(1.18) 0.1 (0.96)
Median 4.0 00 40 0. 40 0.0
Min, Max 1.8 2,4 1.7 3,4 1.8 3.4
Week 4 n 21 ¢ a6 96 187 187
Mean (SD) 370.20) 0.2 (1.18) 35(1.49) 0.1(1.32) 3.6 (1.36) 0.2(1.25)
Median 40 0.0 40 0o 40 0.0
Min, Max 0.8 4,4 0,8 4,5 0,8 4.5
Week 5 n a3 93 94 4 187 187
Mean (SD) 36(1.17) 0.1(1.14) 3.4 (1.32) 0.0(1.19) 3.5(1.25) 0.0 (1.17)
Median 40 0o 40 0o 40 0.0
Min, Max 0.6 4.4 07 4.4 o7 4.4
Cross-reference; Table 14.2.4.1.1 and Listing 18.2.2.1.1
M: Number of subjects in population, n: Mumber of subjects with data available,
Timepoints are relative to first intake of Doubbe-blind IMP. Baseline is defined as Visit 3.

Figure 16: ‘Average Pain Over the Last 24 Hours’
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Table 32: Pain Intensity Scale - ‘Average Pain Over the Last 24 Hours’, Observed Values,
Full Analysis Population, Study OXN3506

Timepoint OXN PR OxyPR Total
(N=121) (N=118) (N=237)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Run-in n 120 115 235
Mean (SD) 4.8 (1.86) 4.9 (1.85) 4.9(1.85)
Median 50 50 50
Min, Max 0,10 0,9 0,10
Baseline n 121 116 237
Mean (SD) 3.5(0.77) 3.4 (1.06) 3.4(0.92)
Median 4.0 4.0 40
Min, Max 1.5 0,7 0,7
Week 5 n 104 104 100 100 204 204
Mean (SD) 3.7 (1.20) 0.1{(117) 35(1.30) 0.1(1.25) 3.6(1.25) 0.1(1.20)
Median 4.0 0.0 4.0 00 40 0.0
Min, Max 0,7 -4, 4 0,7 4,4 0,7 -4,4
Cross-reference: Table 14.2.4 1.2, Listing 16.2.2.1.1
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

Table 33: Pain Intensity Scale - ‘Average Pain Over the Last 24 Hours’, LOCF, Full Analysis
Population, Study OXN3506

Timepoint OXN PR OxyPR Total
(N=121) (N=116) (N=237)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Run-in n 120 115 235
Mean (SD) 4.8 (1.86) 4.9 (1.85) 4.9 (1.85)
Median 5.0 5.0 50
Min, Max 0,10 0,9 0,10
Baseline n 121 116 237
Mean (SD) 3.5(0.77) 3.4 (1.06) 3.4(0.92)
Median 4.0 4.0 4.0
Min, Max 1,5 0,7 0,7
Week 5 n 121 121 116 116 237 237
Mean (SD) 3.7 (1.44) 0.2 (1.41) 35(1.29) 0.1(1.29) 36(1.37) 0.1(1.35)
Median 4.0 00 4.0 00 4.0 0.0
Min, Max 0,10 4,7 0,7 4,4 0,10 -4,7
(Cross-reference: Table 14.2.4.4, Listing 16.2.2.1.1
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3

The 95%ClIs for the difference in treatment effect for PIS were not clearly reported in the body
of the CSR, but these were included in a subsequent table. As shown below, the 95%Cls included
the possibility that OxyPR is associated with about one unit of pain (95%CI -0.99 to -0.30) less
than observed with OXN, which is a large difference compared to the mean pain scores
(approximately 3/5 to 4 throughout the study). The 95%CI did not include zero, suggesting that
the two treatments were significantly different, but this difference was not mentioned in the
study report.
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Table 34: Primary MMRM Analysis of the Pain Intensity Scale - ‘Average Pain over the
Last 24 Hours’, by Visit (Baseline Adjusted)

Per Protocol Population
OXHPR OxyPR
Statistic {H=53) {H=549)
Day 2 n a0 a7
LSMean 361 3.85
95% C1 (3.45, 3.77) (3.39, 3.70)
LSMean Contrastd (SE) <065 (0.11)
45% Cl {-0.86, -0.43)
p-value® <0001
Day 4 n 90 93
L5Mean 3.69 352
95% Cl (3.51, 3.88) (3.3, 3.71)
LSMean Contrast? (SE) -0.53 (0.13)
45% CI {-0.79,-0.27)
p-value® <0.001
Day & n &4 93
LEMean 3.81 348
45% Cl [3.61,4.01) [3.29, 3.68)
LSMean Contrast? (SE) -0.37 (0.14)
95% Cl {-0.65.-0.10}
p-value® 0.004
Week 1 n 85 91
LSMean 368 3.48
95% Cl [3.49, 3.88) [3.29, 3E7)
LSMean Contrast {SE) i -0.49 (0.14)
95% Cl1 (-0.76, -0.22)
p-valus® =0.001
Veek 2 n 92 99
LSMean 362 354
95% Cl (3.42,3.83) 3.3, 3.74)
LEMean Contrast® (SE) 062 (0.15)
95% C1 (-0.91,-0.33)
p-value* =<0.001
Week 4 n 91 36
LSMean 367 357
95% €I (341,353 (332, 3.82)
L53Mean Contrast? (SE) 061 {0.19)
95% CI {-0.99, 0.24)
p-value® <0,001
Week 5 n 93 94
L5Mean 3.55 3.50
95% G (3.31, 3.78) (3.26,3.73)
L5Mean Contrast# (SE) -0.65(0.17)
95% Cl (-0.99, -0.30)
p-value* <0.001

A subgroup analysis based on dose showed similar results in subjects titrated to 100-120
mg/day as observed in those titrated to 140-160 mg/day, with median changes from baseline of
0.0 and mean changes of 0.0 to 0.2 points, with no relevant differences between treatment
groups (see the table below), but this analysis was post hoc and almost certainly underpowered.
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Table 35: Pain Intensity Scale - ‘Average Pain over the Last 24 Hours’, Observed Values,
PP Population, Dose Level 100-120 mg/day Study OXN3506

Timepoint OXN PR Oxyﬁ Total
(N=60) (N=64) (N=124)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Run-in n 59 63 122
Mean (SD) 4.4 (1.80) 4.6 (1.90) 4.5(1.85)
Median 40 4.0 40
Min, Max 0,10 0,8 0,10
Baseline n 60 64 124
Mean (SD) 3.5(0.79) 3.3(1.03) 3.4(0.92)
Median 4.0 4.0 40
Min, Max 1,5 1,6 1,6
Week 5 n 60 60 62 62 122 122
Mean (SD) 3.6 (1.29) 0.2 (1.32) 3.4 (1.40) 0.0 (1.34) 3.5(1.34) 0.1(1.33)
Median 4.0 0.0 4.0 0.0 40 0.0
Min, Max 0,6 4,4 0,7 4,4 0,7 4,4
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3

Table 36: Pain Intensity Scale - ‘Average Pain over the Last 24 Hours’, Observed Values,
PP Population, Dose Level 140-160 mg/day Study OXN3506

Timepoint OXN PR OxyPR Total
(N=33) (N=35) (N=68)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Run-in n 33 35 68
Mean (SD) 5.4 (1.60) 5.1(1.80) 5.2(1.70)
Median 50 5.0 50
Min, Max 2,10 2,9 2,10
Baseline n 33 35 68
Mean (SD) 3.7(0.53) 3.5(0.78) 3.6 (0.68)
Median 4.0 4.0 4.0
Min, Max 2,4 1,4 1,4
Week 5 n 33 33 32 32 65 65
Mean (SD) 3.6 (0.94) -0.1 (0.70) 3.5(1.19) 0.1 (0.84) 3.5 (1.06) -0.0 (0.77)
Median 4.0 0.0 4.0 0.0 4.0 0.0
Min, Max 1.6 -1,2 1,6 3,2 1,6 3,2
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

7.1.4.13. Results for other efficacy outcomes

Use of rescue laxatives was monitored as an indirect measure of bowel function, and the tables
below show that laxatives were not needed as often in OXN recipients as in OxyPR recipients,
regardless of whether this was expressed in terms of mg of bisacodyl per day (p=0.0042 for the
DB period), or number of treatments per day (p=0.0027 for the DB period).
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Table 37: Laxative Rescue Use (Mean Daily Dose in mg), Full Analysis Population Study
OXN3506

Timepoint Statistic OXN PR OxyPR Total
{N=121) ) (N=118) ) {N=237)

Baseline n 121 116 237
Mean (SD) 1.76 (1.52) 1.54 (1.67) 1.65( 1.59)
Median 14 11 14
Min, Max 0,7 0,9 0,9
p-value*® 0.0973

Week 5 n 106 106 212
Mean (SD) 0.59 {1.08) 1.20(1.70) 0.89 ( 1.46)
Median 0.0 0.0 0.0
Min, Max 0,5 0,7 0,7
p-value* 0.0060

Double-blind n 121 116 237
Mean (SD) 0.62 (0.87) 122(147) 091 (1.23)
Median 0.3 0.8 0.4
Min, Max 0,4 0,6 0,6
p-value* 0.0042

Cross-reference: Table 14.2.3.1 and Listing 16.22.2.4

N: Number of subjects in population, n: Number of subjects with data available.

Timepoints are relative to first intake of Double-blind IMP._ Baseline is defined as Visit 3.

Daily diary entries have been averaged by visit. Further intake of non-study laxative is also documented on the

concomitant medication page.

Reported values refer to the period from the last target day to the day before the reported target day.

*Wilcoxon Rank Sum Test

Table 38: Laxative Rescue Use (Number of Tablets per Week), Full Analysis Population
Study OXN3506

OXN PR OxyPR Total
(N=121) (N=1186) (N=237)
n (%) n (%) n (%)
Pre-Randomisation No Intake 4(19.83) 33 (28.45) 57 (24.05)
1 tablet 8(14.88) 18 (15.52) 36 (15.19)
2 tablets 0(24.79) 27 (23.28) 57 (24.05)
3-4 tablets 2? (22.31) 24 (20.69) 51(21.52)
5-6 tablets 6(13.22) 6(517) 22 (9.28)
>6 tablets 6 (4.96) 8 (6.90) 14 (5.91)
Double-blind No Intake 49 (40.50) 38 (32.76) 87 (36.71)
1 tablet 41 (33.88) 30 (25.86) 71 (29.96)
2 tablets 22 (18.18) 20 (17.24) 42 (17.72)
3-4 tablets 6 (4.96) 18 (15.52) 24 (10.13)
5-6 tablets 3(248) 5(4.31) 8(3.38)
>6 tablets - 5(4.31) 5(211)
Cross-reference: Table 14.2.3.3 and Listing 16.2.2.2 4
N: Number of subjects in population, n: Number of subjects with data available.
Further intake of non-study laxative medication is also documented on the concomitant medication page.

The total number of bowel movements in the 7 days prior to each visit was similar in the two
groups (with a trend in favour of OXN for more bowel movements), as shown in the table below,
but there was a marked difference between the two groups for bowel movements that were
spontaneous and complete (CSBM), as shown in the subsequent table. OxyPR recipients only
had a median of 0 or 1 CSBM per week, whereas OXN recipients had medians of 2 to 4.5 across
the different visits, with median totals for the entire 5-week DB period being 3 CSBMs for the
OxyPR group and 10 for the OXN group (p<0.0001 b Wilcoxon Rank Sum Test).
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Table 39: Number of Bowel Movements in Last 7 Days, Full Analysis Population Study

OXN3506
Timepoint Statistic OXN PR OxyPR Total
(N=121) (N=1186) (N=237)

Baseline n 121 116 237
Mean (SD) 3.84 (2.67) 3.66 (2.44) 3.76 ( 2.55)
Median 3.0 3.0 30
Min, Max 0,19 1,12 0,19

Week 1 n 121 116 237
Mean (SD} 6.71(4.62) 433 (2.80) 5.54 (4.01)
Median 6.0 4.0 4.0
Min, Max 0,30 0,15 0,30

Week 2 n 109 112 pry|
Mean (SD) 5.60 ( 3.30) 431 (2.68) 4.95 ( 3.06)
Median 4.0 40 40
Min, Max 1,18 0,14 0,18

Week 4 n 106 106 212
Mean (SD) 5.25(3.24) 463 (297) 494 (3.12)
Median 50 40 40
Min, Max 1,22 0,24 0,24

Week 5 n 99 94 193
Mean (SD) 5.16 ( 2.69) 4.66 (2.89) 492 (2.79)
Median 50 40 4.0
Min, Max 1,14 0,21 0,21

Cross-reference: Table 14.2.2.1 and Listing 16.2.2.2.1

N: Number of subjects in population, n: Number of subjects with data available.

Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

Daily diary entries have been averaged by visit.

Note: Only subjects with 7 days observation in time frame were analysed.

Table 40: Complete Spontaneous Bowel Movements (CSBMs), Full Analysis Population,

Study OXN3506
Statistic OXN PR Oxy.F'_R Total
(N=121) {N=116) (N=237)

Baseline N 121 116 237
Mean (SD) 1.53 (2.37) 212(362) 1.82 ( 3.05)
Median 0.0 05 0.0
Min, Max 0,11 0,18 0,18
p-value® 0.5723

Week 1 N 121 116 237
Mean (SD) 275 (2.75) 1.47 ( 1.97) 213 (2.48)
Median 20 10 10
Min, Max 0,14 0,1 0, 14
p-value* 0.0001

Week 2 N 119 116 235
Mean (SD) 247 (2.75) 147 (2.22) 1.97 ( 2.55)
Median 20 0.0 1.0
Min, Max 0,17 0,14 0,17
p-value® 0.0009

Week 4 N 108 112 220
Mean (SD) 4.91 (4.49) 295(4.22) 3.91(4.45)
Median 45 10 20
Min, Max 0,18 0,22 0,22
p-valug*® 0.0002

Week 5 N 106 106 212
Mean (SD}) 243 (2.40) 142 (192) 192(2.23)
Median 20 0.0 1.0
Min, Max 0,9 0,7 0,9
p-value* 0.0006

Double-blind N 121 116 237
Mean (SD) 11.97 (10.71) 7.26 ( 9.00) 9.66 (10.17)
Median 10.0 30 70
Min, Max 0, 48 0, 40 0, 48
p-valug* <0.0001

Cross-reference: Table 14.2.2 3 and Listing 16.2.2.2.1

N: Number of subjects in population, n: Number of subjects with data available.

Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3.

Reported values refer to the period from the last target day to the day before the reported target day.

Daily diary entries have been averaged by visit.

*Wilcoxon Rank Sum Test

Secondary endpoints based on pain included Diary PIS (reflecting overall pain between visits,
not just the average pain in the 24 hrs prior to a visit), and use of rescue analgesics. No clinically
important differences were observed between groups. Rescue analgesics were used frequently
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(0.68 times per day, on average), but the frequency was very similar between the groups (OXN
0.69 and OxyPR 0.68 for the DB period). The mean daily dose of rescue analgesia was also
similar (13.6 and 13.8mg in the OXN and OxyPR groups, respectively).

Table 41: Pain Intensity Scale - ‘Average Pain over the Last 24 hours’ - Mean Diary
Scores, Per-Protocol Population Study OXN3506

Timepoint OXN PR OxyPR Total
(N=83) (N=99) (N=192)
Value Change from Value Change from Value Change from
Baseline Baseline Baseline
Baseline n 93 99 192
Mean (SD) 408 (1.10) 410 (1.27) 4.09 (1.19)
Median 4.1 4.0 4.0
Min, Max 1,7 1,8 1,8
Day 2 n 93 93 99 99 192 192
Mean (SD) 3.66 (0.90) -0.43(0.93) 344 (0.91) -0.65(0.91) 3.55(091) -0.54(0.93)
Median 35 -0.2 40 -05 36 -03
Min, Max 1,6 -3, 1 1,5 4,1 1,6 4,1
Week 5 n 93 93 97 97 190 190
Mean (SD) 3.71(1.02) -0.37 (1.23) 3.49 (1.23) -0.63 ( 1.39) 3.60(1.13) -0.50 ( 1.32)
Median 39 -03 39 03 3.9 03
Min, Max 0,6 6,3 0,7 6,2 0,7 6,3
Double-blind n 93 03 99 99 192 192
Mean (SD) 372(091) -0.36 ( 1.03) 3.54 (1.04) -0.56 ( 1.08) 3.63(0.98) -0.46 ( 1.06)
Median 38 0.2 37 0.2 3.8 02
Min, Max 1,6 4,3 1,6 4,2 1,6 4,3
Cross-reference: Table 14.2.4.6.1, Listing 16.22.1.1
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to first intake of Double-blind IMP. Baseline is defined as Visit 3
Reported values refer to the period from the last target day to the day before the reported target day.
Daily diary entries have been averaged by visit.

Table 42: Analgesic Rescue Medication (Frequency of Intake), Per-Protocol Population
Study OXN3506

Timepoint Statistic OXN PR OxyPR Total
{N=93) ) {N=99) ) {N=192)

Baseline N 93 99 192
Mean (SD) 064 (0.70) 0.58 ({ 0.69) 0.61(0.70)
Median 0.4 03 04
Min, Max 0,3 0,3 0,3
p-valug® 04105

Week 5 n 93 99 192
Mean (SD) 069(0.72) 0.72 (0.88) 0.70 ( 0.80)
Median 0.4 03 04
Min, Max 0,3 0,4 0,4
p-valug® 0.5145

Double-blind n 93 99 192
Mean (SD) 069 (066) 068 (077) 068 (072)
Median 05 03 04
Min, Max 0,2 0,3 0,3
p-valug® 02148

Cross-reference: Table 14.2.5.1.1 and Listing 16.2.2.1.3

N: Number of subjects in population, n: Number of subjects with data available.

Timepoints are relative to randomisation. Baseline is defined as Visit 3. Double-blind period is defined as time frame from

randomisation to Visit 10.

Reported values refer to the period from the last target day to the day before the reported target day.

Daily diary entries have been averaged by visit. Further intake of non-study opioid is also documented on the concomitant

medication page.

Reported values refer to the period from the last target day to the day before the reported target day.

“Wilcoxon Rank Sum Test
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Table 43: Analgesic Rescue Medication (Mean Daily Dose in mg), Per Protocol Population
Study OXN3506

Timepoint Statistic OXN PR OxyPR Total
(N=93) (N=99) (N=192)
Baseline n 93 99 192
Mean (SD) 11.84 (14.73) 11.62 ( 15.71) 11.73 ( 15.20)
Median 6.4 46 5.4
Min, Max 0,59 0,79 0,79
p-value* 05193
Week 5 n 93 99 192
Mean (SD) 13.83 ( 16.40) 14.46 ( 18.83) 14.15 ( 17.65)
Median 6.7 30 57
Min, Max 0, 68 0,74 0,74
p-value* 04328
Double-blind n 93 99 192
Mean (SD) 13.61 ( 14.95) 13.84 ( 17.56) 13.73 ( 16.30)
Median 89 39 6.7
Min, Max 0,55 0,73 0,73
p-value® 0.1748
Cross-reference: Table 14.2.5.2.1 and Listing 16.2.2.1.3
N: Number of subjects in population, n: Number of subjects with data available.
Timepoints are relative to randomisation. Baseline is defined as Visit 3. Double-blind period is defined as time frame from
randomisation to Visit 10
Reported values refer to the period from the last target day to the day before the reported target day.
Daily diary entries have been averaged by visit. Further intake of non-study opioid is also documented on the concomitant
medication page.
Reported values refer to the period from the last target day to the day before the reported target day.
*Wilcoxon Rank Sum Test

The EQ-5D was used as a measure of quality of life, and this showed no substantial between-
group differences, as shown in the table below. Overall, there was a slight improvement in EQ-
5D scores*, possibly due to commencement of prolonged-release analgesic medication.
Spontaneous improvements, regression to the mean or other factors could also have
contributed to the improvement. The EQ-5D scores do not suggest that improvements in
constipation translated to major improvements in quality of life.

Table 44: EQ-5D Index, Full Analysis Population, Study OXN3506

Timepoint Statistic OXN PR OxyPR Total
(N=121) (N=116) (N=237)

Screening n 120 115 235
Mean (SD) 0.45(0.31) 0.42(0.30) 0.44 (0.30)
Median 06 0.6 06
Min, Max -0, 1 0,1 -0, 1

Run-in n 121 115 236
Mean (SD) 0.48 ( 0.28) 0.45(0.30) 047 (0.29)
Median 06 0.6 06
Min, Max -0, 1 0,1 -0, 1

Visit 10 / End of Study n 104 100 204
Mean (SD) 0.60 ( 0.25) 0.58(0.27) 0.59(0.26)
Median 07 0.7 07
Min, Max -0, 1 0,1 -0, 1

Cross-reference: Table 14.2.6.1 and Listing 16.2.2.3

N: Number of subjects in population, n: Number of subjects with data available.

End of Study is defined as completion/discontinuation Visit 10.

7.1.5. Post hoc dose comparison

Although Study OXN3506 was submitted as the pivotal study in support of the proposed
increase in maximum Targin dose an analysis of the results by dose was not a key part of the

4 The sponsor reported the minor increase in EQ-5Dscore as an improvement, implying that higher scores
are more favourable, but they provided no explanation of the information about the metrics of the score.
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prospective design. Instead, the sponsor performed a post hoc analysis of the pain scores, based
on dose, but the value of this analysis is limited by the non-random nature of dose assignment.

The sponsor claims: [The table below] presents the pain results (average pain over 24 hours)
separately for the lower dose level of 100-120 mg oxycodone per day and the higher dose level of
140-160 mg per day. In both analyses, there was no difference between baseline value and the
value at week 5. Moreover, the values were nearly identical between the OXN PR and OxyPR group,
which clearly demonstrate, that high doses of naloxone up to 80 mg daily in an
oxycodone/naloxone ratio of 2:1 does not antagonise the analgesic effect of oxycodone.’

The tables show that median pain scores at Week 5 were 4.0 in all four groups: high- and low-
dose OXN, and high- and low-dose OxyPR. In recipients of higher doses, the mean pain scores
decreased slightly in the OXN group (-0.1) but increased slightly in the OxyPR group (+0.1).
These results provide some reassurance that higher doses of naloxone do not have a major
adverse effect on the analgesic efficacy of oxycodone, but fall short of a clear demonstration that
naloxone ‘does not antagonise the analgesic effect of oxycodone.’ For a start, currently approved
doses of Targin were not part of the analysis. Also, this study was not specifically powered for
such an analysis, and post hoc results should always be interpreted with caution. The sponsor’s
own PD studies suggested that some systemic antagonism occurred leading opioid-dependent
users to find Targin less likeable than placebo, so some small degree of antagonism of analgesic
effect seems likely. To conclude that naloxone had no effect on analgesic efficacy would require
an adequately powered study in which this hypothesis was tested prospectively.

Table 45: Pain Intensity Scale - ‘Average Pain Over 24 Hours’ - Observed Values, Per
Protocol Population, Analysed by Dose Level, Study OXN3506

Timepoint OXN PR OxyPR
Value Change from Value Change from
Baseline Baseline

Dose level 100-120 mg/d

Baseline n 60 64
Mean (SD) 35(0.79) 3.3(1.03)
Median 4.0 40
Min, Max 1,5 1,6

Week 5 n 60 60 62 62
Mean (SD) 3.6 (1.29) 0.2(1.32) 3.4 (1.40) 0.0 (1.34)
Median 4.0 00 40 00
Min, Max 0,6 4.4 0,7 -4 4

Dose level 140-160 mg/d

Baseline n 33 35
Mean (SD) 3.7(0.53) 35(0.78)
Median 4.0 4.0
Min, Max 2.4 1,4

Week 5 n 33 33 32 32
Mean (SD) 3.6 (0.94) -0.1(0.70) 35(1.19) 0.1 (0.84)
Median 4.0 00 4.0 00
Min, Max 1,6 -1, 2 1,6 -3,2

A similar analysis for BFI score by dose was not provided.
7.1.5.1.  Conclusions

Ostensibly, OXN3506 met both of its primary objectives, demonstrating an improvement in
symptoms of constipation as measured by the BFI in subjects taking OXN PR compared to
subjects taking OxyPR, and demonstrating non-inferiority of OXN PR compared to OxyPR with
respect to analgesic efficacy. The demonstration of analgesic non-inferiority was not robust,
however, particularly when considering the proposed maximum dose.
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The benefit of OXN for bowel symptoms was demonstrated in all major analyses, including the
BFI in the FA population (LS mean difference (SE): -16.05 (3.14); p<0.001,

Cl: -1822.23.19, -7.169.86) as well as the PP population (p<0.001). The primary result was
supported by positive results for the bowel-related secondary efficacy analyses. The number of
complete spontaneous bowel movements increased significantly in the OXN PR group compared
to the OxyPR group (p<0.0001 over the complete Double-blind Phase and p=0.0006 at Week 5),
and rescue laxatives were needed less often.

Subjects in both treatment groups showed reduced pain in the Run-in Phase, when they
commenced OxyPR and pain scores remained reasonably constant throughout the Double-blind
Phase. It is unclear if there was a statistically significant difference in pain scores in the two
groups, because this was not explicitly discussed by the sponsor, but the 95%ClIs for the
difference at Week 5 did not include zero, suggesting a significant difference in efficacy (albeit a
difference that was not as large as the sponsor’s preferred definition of non-inferiority).

In the primary PP analysis of the Pain Intensity Scores, the null hypothesis that the ratio of
‘average pain over the last 24 hours’ between OXN PR and OxyPR was = 120% was rejected with
p<0.001, but it could be argued that an increase in pain of 20% would be clinically significant, so
this equivalence threshold was not sufficiently reassuring. (The threshold of 120% appears to
have been scaled against the residual pain in the comparator group, not the treatment effect
itself, but this should be confirmed by the sponsor.)

The actual baseline-adjusted treatment difference in mean pain scores at Week 5 was about
0.65 units (from a potential pain score of 10 and a mean score of approximately 3.5 to 4), and
the 95%CI did not include zero, consistent significant inferiority of Targin.

Given that, in usual clinical practice, doses can be titrated against the analgesic result, minor
differences in analgesic potency between Targin and OxyContin do not raise substantial clinical
concerns. For many patients, the benefits in bowel symptoms justify a minor loss in potency,
particularly if this could be overcome with further titration.

Of more concern, it should be noted that the pivotal analgesia study was not specifically
powered to test the highest proposed Targin dose (80/40 mg twice daily), which was only
administered to 31 subjects. The possibility of a clinically significant difference in analgesic
efficacy has not been disproved.

Secondary analgesic endpoints were broadly consistent with the co-primary analgesic endpoint.
Diary-based pain scores were comparable to those measured at the assessment visits, and there
was no significant difference in analgesic rescue medication intake between the treatment
groups (p=0.5145 for frequency and p=0.4328 for dose at week 5 in the PP population;
p=0.3999 for frequency and p=0.3141 for dose at week 5 in the FA population).

Quality of life, as assessed by the EuroQol EQ-5D questionnaire, improved slightly throughout
the study in both treatment groups, with no differences noted between groups.

This study therefore supports the claim that when subjects require high doses of prolonged-
release oxycodone (= 100 mg/d), a benefit in terms of bowel symptoms can be obtained by
adding naloxone at a ratio of 2:1 (oxycodone: naloxone). It is not yet clear if this can be achieved
without compromising analgesic efficacy.

Even if the study had clearly demonstrated analgesic equivalence of Targin and OxyContin at the
proposed higher doses, this would only have been indirectly supportive of the proposed
increase in the maximum Targin dose. Firstly, the study did not attempt to demonstrate
analgesic superiority of the higher oxycodone doses, relative to lower doses, and titration of the
oxycodone dose was unblinded and largely performed in the pre-randomisation phase. A
requirement for high doses of oxycodone (100-180 mg/day, higher than currently approved for
Targin) was in fact a prerequisite for entry into the randomised phase of the study. Secondly, the
study design was not capable of addressing the question of whether higher naloxone doses were
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more effective than lower doses, or of finding the optimal oxycodone: naloxone ratio at high
doses. Instead, it was assumed that some patients require higher oxycodone doses for pain
relief (a reasonable assumption based on previous experience with OxyContin, which is already
approved at higher doses), and it was also assumed that the oxycodone: naloxone ratio of 2:1
(already approved for lower Targin doses) remained appropriate for higher doses. These
assumptions appear broadly reasonable but they were not directly tested.

Given that current recommended practice for patients with high oxycodone dose requirements
is to treat them with the maximum approved dose of Targin (80/40 mg per day) and then top-
up the oxycodone dose with OxyContin, the real question is whether use of the proposed higher-
dose Targin (80/0 mg twice daily, equivalent to 160/80 mg per day) would offer any benefits
over current practice. A study design directly addressing this question would have compared
high-dose Targin (up to 160/80 mg per day) with a combination of currently approved Targin
(80/40 mg per day) and top-up OxyContin (giving a total of 160/40 mg). It is likely that the
treatment benefits of the additional 40 mg daily of naloxone would have been modest and that a
larger study would therefore have been required to demonstrate benefit, so it is perhaps
understandable that the sponsor chose a naloxone-free comparator for this study. Nonetheless,
what they have demonstrated is that some naloxone is useful in reducing constipation when
high doses of oxycodone are used; they have not actually demonstrated that the new proposed
dose of naloxone is necessary. (The new proposed dose of prolonged-release oxycodone is not
at issue, because it is already approved in the monotherapy context.)

A more substantial limitation of the study was that the number of subjects exposed to the
proposed maximum dose was low, consisting of just 31 subjects. Although there is already
extensive experience of high-dose oxycodone (which is already available as OxyContin), there is
currently minimal experience of high-dose naloxone and the pivotal study has not substantially
expanded that experience.

7.1.6. Supportive study in chronic pain (0XN3503)
7.1.6.1.  Study design, objectives, locations and dates

Like the pivotal study, this study took subjects who were already receiving prolonged-release
oxycodone with constipation as a side effect and randomised them to Targin (OXN, naloxone
add-on) or to continued treatment with oxycodone monotherapy (OxyPR, no add-on), using a
double-blind, double-dummy, parallel-group design. A total of 209 subjects were randomised
(OXN n=101; OxyPR n=108).

Oxycodone doses were established by titration in a Pre-randomisation Phase of up to 42 days,
and then maintained during a blinded, randomised, stepwise introduction of naloxone in the
form of Targin. Importantly, the study was not primarily designed to assess high doses: the
main oxycodone doses assessed were in the range 20-80 mg/day. Up-titration to 100 or 120
mg/day was permitted during the Double-blind Phase, but up-titration was rare (probably
performed in only 3 OXN recipients; see below). Double-blind treatment was continued for up
to 12 weeks.

The objective of the study was to demonstrate that the addition of naloxone improved
constipation symptoms without compromising the analgesic efficacy of oxycodone. It differed
from the pivotal study in that it exclusively recruited subjects with pain due to osteoarthritis of
the knee and/or hip, and it aimed to show non-inferiority for locomotor function as well as pain.

Extract from the Clinical Evaluation Report for Targin Submission PM-2015-01090-1-1 Page 70 of 164



Therapeutic Goods Administration

Figure 17: Study Design, OXN3503
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7.1.6.2.  Inclusion and exclusion criteria

Inclusion criteria included:

e male or female subjects of at least 18 years of age;

e moderate to severe chronic non-malignant osteoarthritis (OA) pain;

e primary pain site was the hip and/or knee;

e required around-the-clock opioid therapy;

e receiving opioids with oxycodone equivalent of 20-80 mg/day;

e required continuation of daily opioid treatment;

e likely to benefit from WHO step III opioid therapy for the duration of the study.
Exclusion criteria included:

e subjects with secondary OA (for example, fracture, septic, acromegaly);

e subjects with a replacement of the most painful joint;

e subjects with evidence of significant structural abnormalities of the gastrointestinal tract;
e any diseases/conditions that affect bowel transit (for example, ileus, hypothyroidism);
e subjects with chronic disease of the joints of a relapsing/remitting nature;

e any other chronic condition causing pain likely to warrant the persistent use of escape
analgesics (for example, gout, Rheumatoid Arthritis (RA)).

Criteria for inclusion into the Double-blind Phase included:
e subjects continued to satisfy screening criteria;
e taking OxyPR 20-80 mg/day;

e rated their pain (‘average pain over the last 24 hours’) as <4 on 0-10 scale with less than or
equal to two doses of oxycodone immediate release (0xyIR) rescue medication per day for
either the last three consecutive days or four of the last seven days

e confirmed opioid related constipation, which was defined as having less than 3 CSBM-NS
(CSBM-Non Straining) during the last 7 days before randomisation.
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7.1.6.3.  Study treatments

Subjects received OxyPR in the dose range 20 - 80 mg/day, during the run-in period, as
clinicians sought to establish a stable, effective analgesic dose. Oxycodone IR 5 mg was allowed
for rescue analgesia.

At the start of Double-blind treatment, subjects received their stable effective dose of oxycodone
in the form of oxycodone PR or underwent a blinded, stepwise introduction of Targin, keeping
the oxycodone dose constant. If a subject was consistently taking more than two OxyIR rescue
doses/day for break-through pain, during the Double-blind Phase, then the oxycodone
prolonged release medication could be up-titrated to a maximum of 120 mg/day (to a dose of
100 or 120 mg/d). The number of subjects undergoing up-titration was not clearly stated, but a
figure provided by the sponsor (copied below) suggests that no subjects received the maximum
study dose of 120/60 mg, and only 3 subjects were exposed to Targin at a dose of 100/50 mg.

Figure 18: Exposure to Study Medication in the Double-Blind Phase, Study OXN3503

Oxycodone Oxycodone/Naloxone

Total Daily Dose (mg)

0 20 40 60 80 0 20 40 60 80
Days in the Double-Blind Phase

Cross Reference: Appendix 16 2.2.1
The doses have had small random variations added to avoid overlaying lines
Some subjects only received a morning dose on the last day of the double-blind phase.

Rescue laxative therapy with bisacodyl was allowed, and was monitored as a secondary efficacy
endpoint, as in the pivotal study.

7.1.6.4. Efficacy variables and outcomes

The primary objectives of the study were to demonstrate that the treatment with OXN tablets
was non-inferior to the treatment with OxyPR with regards to analgesic efficacy and locomotor
function and superior in terms of constipation symptoms.

The primary efficacy variables were:

e ‘Patient assessment of pain and locomotor function by the Western Ontario and McMaster
Universities Osteoarthritis Composite Index (WOMAC VA3.1, visual analogue scale)’, for the
non-inferiority objective;

e the Bowel Function Index (BFI) for the superiority objective.

How the WOMALC scale was applied to the primary endpoint was unclear. Parts of the study
report implied that a single numerical figure was obtained, and the endpoint as declared by the
sponsor implied that a single visual analogue scale would be used, generating a single numerical
result. In the Results section, however, three different sub-sections of the WOMAC were
reported: A, Pain; B, Stiffness; and C, Difficulty Performing Daily Activities. How each of these
three subscales related to the primary efficacy measure was not clearly stated. It was also not
stated whether the ‘3.1’ in ‘WOMAC VA3.1’ (cited above) referred to a visual analogue scale in
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Section 3.1 of the WOMAUC, or to version 3.1 of the WOMAC. The sponsor’s sample-size
discussion referred to a paper by Itoh et al., 2008, and the score was said to have been described
and validated by Bellamy (1998), but these references were omitted from the sponsor’s
collection of provided references.5

Secondary efficacy variables were:

e Pain Intensity Scale - ‘Average Pain over the last 24 hours’ assessed at each double-blind
study visit.

e PAC-SYM (Frank et al, 1999), a validated constipation questionnaire, which measures the
severity of twelve symptoms of constipation over the past 7 days. It includes three
subscales: stool symptoms, rectal symptoms and abdominal symptoms. Severity is rated on
a 5-point scale, where 0 = absent, 1 = mild, 2 = moderate, 3 = severe, and 4 = very severe.

e PAC-SYM(b) an adaptation of the PAC-SYM questionnaire, which includes an additional
measure of the 'bothersomeness’ of each of the symptoms of constipation, rated from 0 =
not at all to 4 = extremely, and an additional measure in which subjects were asked how
bothered they were about the frequency of their bowel actions, where 0 =not at all and 4 =
extremely bothered.

Additional exploratory efficacy variables were listed as follows:
e (CSBMs - mean number per week during the first 4 weeks of the Double-blind Phase.
e Frequency of laxative use.

e Modified Brief Pain Inventory- Short Form (BPI-SF), a questionnaire consisting of 12 items
assessing the severity of subjects’ pain and the impact of pain on daily functions.

e Frequency of analgesic rescue medication use.
e The SF-36 v2 health survey.
7.1.6.5. Randomisation and blinding methods

Randomisation was achieved using an automated algorithm that assigned treatments to
randomisation codes, which were kept confidential. Blinding to treatment group was achieved
with a double-dummy design using placebo tablets identical in appearance to Targin or
oxycodone PR tablets. Unblinding was not assessed by asking patients or clinicians to guess
their assigned treatment.

7.1.6.6.  Analysis populations

Analysis populations were as defined in the pivotal study, and consisted of the Enrolled, Full-
Analysis, Per-Protocol, Run-In Period Safety, and Double-blind Safety populations.

7.1.6.7. Statistical methods

The primary analysis was said to be based on an ‘intersection-union test’ that combined a non-
inferiority hypothesis test in the WOMAC visual analogue scale score (showing that the efficacy
of OXN is at least 80% that of OxyPR) with a superiority test in the BFI (showing that OXN is
superior to OxyPR with respect to the BFI). The intersection-union test was carried out
separately for each double-blind visit (4-8) as long as all subsequent visits also rejected their
null-hypothesis.

Details of which statistical tool was applied to each component of this combined test were not
clearly stated.

5 The sponsor has since clarified the issue by explaining that the endpoint was based on the geometric
mean of the A, B and C components of the WOMAC scale.
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Secondary endpoints were examined with mixed model repeated measures (MMRM) analysis of
covariance (ANCOVA).

7.1.6.8. Sample size

The sponsor intended a sequential approach to hypothesis testing: a non-inferiority test on the
WOMAC score with an 80% non-inferiority bound was to be followed (if and only if statistically
significant) by a superiority test on the BFI score.

It was assumed that the WOMAC score's coefficient of variation was < 48% (based on Itoh et al.,
2008) and that the BFI score had a SD of not more than 26 (based on protocol 0XN2401). Both
tests were to be carried out at a local 5% significance level (one-sided). A sample size of 82
subjects per group was calculated to produce an overall power for both endpoints of 80%.
Allowing for dropouts, 100 subjects were to be randomised for each group, and this target was
achieved.

No power considerations considered the number of subjects treated in different dose levels, and
this study was clearly underpowered for the assessment of high Targin doses.

7.1.6.9.  Participant flow

Patient disposition is summarised in the figure and table below. The proportion of dropouts was
broadly similar in the two treatment groups, and the overall completion rate (84%) was
acceptable for a study of this nature. A slightly higher number of OxyPR subjects discontinued,
with adverse events accounting for some of the excess.

Figure 19: Patient Disposition, Study OXN3503

SUBJECTS ENROLLED

N=294
Screening failures, n=77
Subjects from an excluded centre, n=7

SUBJECTS RANDOMISED

N=210
[
[ |
SUBJECTS NOT GIVEN SUBJECTS GIVEN STUDY
STUDY MEDICATION MEDICATION
N=1 N=209
[ |
OXN PR OxyPR
N=101 N=108
Completed Study Withdrawn Completed Study Withdrawn
N =88 (87.1%) N =13 (12.9%) N =87 (80.6%) N =21{19.4%)
AE, n=9 (8.9%) AE, n=14 (13.0%)
Subject's choice, n=2 (2.0%) Subject's choice, n=3 (2.8%)
Administrative, n=2 (2.0%) Administrative, n=2 (1.9%)
Lack of therapeutic effect, n=2 (1.9%)
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Table 46: Patient Disposition: Double-Blind Safety Population, Study OXN3503

OXN PR OxyPR Total
(N=101) (N=108) (N=209)
Category n (%) n (%) n (%)
Completed 88 (87.1%) 87 (80.6%) 175 (83.7%)
Discontinued due to 13 (12.9%) 21 (19.4%) 34 (16.3%)
Administrative Reasons 2 (2.0%) 2 (1.9%) 4 (1.9%)
Adverse Events ® 9 (8.9%) 14 (13.0%) 23 (11.0%)
Lack of Therapeutic Effect - 2 (1.9%) 2 (1.0%)
Lost to follow-up -- - 0 (0.0 %)
Subject’s choice 2 (2.0%) 3(2.8%) 5 (2.4%)
Cross Reference: Table 14.1 4 and Listing 16.2.1.5
N: Number of randomised subjects in treatment group. n: Number of subjects. %: Percentage based on N.
Note: ¥ Number may differ from that used with the AE tables: both figures were recorded independently.

7.1.6.10. Major protocol violations/deviations

A convenient summary of major protocol deviations was not provided. The sponsor made the
following claims: ‘Although a number of deviations from the protocol occurred, and these subjects
were excluded from the Per-protocol Population, these deviations were not considered to have
affected the evaluation of efficacy or safety since the primary efficacy analysis was based on the
Full Analysis Population and the safety evaluation was based on all available safety results.’

The Per Protocol population consisted of 76% of the total randomised population, implying that
about 24% of subjects had a major protocol deviation. The seriousness of the deviations is
unclear.

Table 47: Number and Percentage of Subjects in Analysis Populations, Study OXN3503

OXN PR OxyPR Total

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

Enrolled Population 284

Run-In Period Safety Population 265
Per Protocol Population 81 (80.2%) 79 (72.5%) 160 (76.2%)
Full Analysis Population 101 (100.0%) 108 (99.1%) 208 (99.5%)
Double-blind Safety Population 101 (100.0%) 108 (99.1%) 209 (99.5%)

Cross Reference: Table 14.1.2 and Listing 16.2.1.3

n: Mumber of subjects. %: Percentage based on all randomised subjects.

Enrolled population includes all subjects with signed informed consent. Thereof 7 subjects (Site i} were
excluded due to suspected fraud.

Subject was randomised but did not receive any study medication and is therefore excluded from
the Double-blind Safety Population. Subject did not take any Run-In medication and was therefare
excluded from the Run-in Safety Population.

7.1.6.11. Baseline data

Baseline demographic data are summarised in the table below. Unfortunately, as in the pivotal
study, baseline disease characteristics were not summarised in a convenient format but were
instead listed in a multipage table. There did not appear to be any important differences
between the groups at baseline.
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Table 48: Subject Demographics: Double-Blind Safety Population

OXN PR OxyPR Total

Variable Statistic {N=101) (N=108) (N=209)
Age (years) Mean (SD) 63.3 (10.14) 63.2 (11.44) 63.2 (10.80)

Median 61.0 64.0 63.0

Min, Max 420,840 290,820 290,840
Age Group, n (%) =65 41 (40.6%) 49 (45.4%) 90 (43.1%)

=65 60 (59.4%) 59 (54.6%) 119 (56.9%)
Gender, n (%) Male 24 (23 .8%) 35 (32 4%) 59 (28 2%)

Female 77 (716.2%) 73 (67.6%) 150 (71.8%)
Race, n (%) Caucasian 101 (100.0%) 107 (99.1%) 208 (99.5%)

Other - 1(0.9%) 1(0.5%)
Height (cm) Mean (SD) 165.4 (8.63) 167.4 (9.77) 166.4 (9.27)

Median 166.0 168.0 166.5

Min, Max 1480, 1880 1470,198 0 147.0,1980
Weight (kg) Mean (SD) 83.8 (16.35) 86.2 (18.95) 850 (17.73)

Median 83.0 83.0 83.0

Min, Max 460,1250 500,1450 460, 1450
BMI (kg/m 2) Mean (SD) 30.7 (5.92) 307 (6.17) 30.7 (6.03)

Median 304 30.3 30.3

Min, Max 186,459 203,540 186,540
Cross Reference: Table 14.1.1 and Listing 16.2.1.1
N: Number of randomised subjects in treatment group. n: Number of subjects. %: Percentage based on N.
Generated at 10:58 on 20APR2011 using S:\studyl\OXN\OXN3503\W7\Prod\R1\pgm\T_14_1_1.sas

7.1.6.12. Results for the primary efficacy outcomes
WOMAC scores

The WOMAC scores for pain, stiffness and difficulty performing daily activities improved
(decreased) in both treatment groups during the study. The scores for each sub-section (A, pain;
B, stiffness; C, difficulty performing daily activities) decreased by similar amounts, as shown in
the table below. There was a slight mismatch between groups for ‘difficulty performing daily
activities’ at the start of the Double-blind period (Visit 3), with a lower score in the OXN PR
group, but the difference was maintained through the study, with a similar change observed in

both groups.
Table 49: WOMAC Osteoarthritis Index across Visits, Study OXN3503
Section C: Difficulty
Performing
Section A: Pain Section B: Stiffness Daily Activities
OxyPR OXN PR OxyPR OXN PR OxyPR
Visit Statistic (N=108) (N=101) (N=108) (N=101) (N=108)
3(Endofrun- n 108 101 101 108
in/Begin Mean (SD) 214 4 90.1 806.5 8719
double-blind (90.28) (80.75) (40.17) (39.13) (312.67) (311.74)
phase: Day 0) Median 196.0 211.0 930 103.0 802.0 873.0
Min, Max 21.0,4610 15.0, 3950 70,1860 0.0, 1860 660, 16440 470,14970
8 (End of n 99 107 100 107 100 107
Double Blind Mean (SD) 1810 198.3 792 B6.2 7008 7728
Phase: Day (97.22) (98.75) (41.93) (40.07) (356.73) (352.81)
84) Median 173.0 201.0 815 88.0 712.5 788.0
Min, Max 10.0,420.0 0.0,454.0 3.0,172.0 0.0, 163.0 36.0,1553.0 0.0,1519.0

Considering the change from baseline in each treatment group (change from Visit 3 to Visit 8),

the Pain section of the WOMAC shows a reduction in means from 207.

5to0 181.0 (areduction of

26.5) with OXN, and a reduction in means from 214.4 to 198.3 (a reduction of 16.1) with OxyPR,

which is in favour of OXN.

For the Stiffness section, the reductions were 90.1 to 79.2 (-10.9) with OXN and 97.6 to 86.2
(-11.4) with OxyPR, with both groups showing very similar reductions.
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For Difficulty Performing Daily Activities, the corresponding reductions were 806.5 to 700.8
(-105.7) for OXN and 871.9 to 772.8 (-99.1) for OxyPR, with very slight superiority of OXN.

Statistical analysis of the WOMAC OA visual analogue scale was said to show that OXN PR was
non-inferior to OxyPR at the 80% level, but the details were not adequately reported. The table
below, provided by the sponsor, suggests a treatment difference in the WOMAC index of ‘72.92’
for the overall between-group comparison at Visit 8, but it was not clearly stated how this value
compares with the sub-scores cited in the table above, how it compares to the mean WOMAC
visual analogue scores at baseline, what adjustments have been performed on the raw figures,
or even whether the observed difference favoured OXN or OxyPR.

The 95% confidence interval shown in the table below does not include zero difference,
indicating that there was a significant difference between treatments, so the sponsor’s
declaration of non-inferiority either requires that OXN was superior, or that OXN was minimally
inferior, with the lower efficacy bound not reaching below 80% of the ‘efficacy’ of OxyPR. A
major problem in interpreting this result is that the ‘efficacy’ for each treatment is not clearly
defined: there was no placebo group, and subjects showed minimal overall change from
randomisation, so the magnitude of the treatment effect is unclear. Ideally, an efficacy of ‘at least
80%'’ should mean that at least 80% of the treatment effect (the placebo-subtracted
improvement in pain or disability scores) is observed with the non-inferior treatment, but this
does not appear to be what the sponsor is claiming, because the treatment effect is undefined.

If the ‘80%’ figure refers directly to WOMAC scores, rather than to changes in WOMAC scores,
then the lack of a difference could simply reflect the dynamics of that measure, rather than the
relative efficacy of the treatments. If a large contribution to the WOMAC score comes from
aspects of OA that cannot be fixed by analgesics, for instance, then even an ineffective treatment
might not produce sufficiently modified scores to cause a 20% shift relative to an effective
treatment. The sponsor should therefore clarify which parameter is at least 80% of which other
parameter, so that their non-inferiority claims can be interpreted in some clinical context. If the
95% confidence intervals actually favoured OXN over OxyPR, showing greater improvements
with OXN, the sponsor should clearly state this, as it would substantially lessen concerns about
the lack of clinical context for the 80% inferiority threshold.

Table 50: Statistical Analysis of the WOMAC VA3.1 and BFI: at End of Double-Blind Phase

Difference of the
Treatments
95% Confidence Interval

Degrees of
Primary Efficacy Variables Freedom Estimate Lower Upper Statistical Decision
WOMAC VA1 .3 Osteoarthritis Index 206 7292 3726 108.6 Non-inferior
Bowel Function Index (BFI) 206 -7.18 -13.8 -0.52 Statistically Significantly Superior

Cross Reference: Tables 14291, 14211, 14224 and 14225 Listings 1623 1and 16235
Statistical Decision: Non-inferior = at a 5% significance level with respect to a 80% non-inferiority limit. Statistically significantly superior = at
a 5% significance level

Bowel Function Index (BFI)

Mean BFI scores improved in both treatment groups, as shown in the table below, which is
likely to reflect some spontaneous improvement in bowel function and regression to the mean.
From a baseline of approximately56-58 points, the scores improved to 30 points in the OXN
group and to 38 in the OxyPR group. This difference narrowly achieved statistical significance,
with the 95%CI excluding zero (95% CI: -13.8,-0.52).
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Table 51: Bowel Function Index by Visit: Full Analysis Population, Study OXN3503

Visit

8 (End of Double Blind Phase: Day 84)

3 (End of run-in /Begin double-blind phase: Day 0)

OXN PR
Statistic _ (N=101)
n 101
Mean (SD) 55.8(21.34)
Median 56.7
Min, Max 6.7,100.0
n 101
Mean (SD) 30.1(25.14)
Median 26.7
Min, Max 00,1000

OxyPR
(N=108)

108
57.9 (18.66)
56.7
0.0, 100.0

108
38.0 (25.61)
375
0.0, 100.0

7.1.6.13. Results for other efficacy outcomes

Mean Pain Intensity Scores (PIS) were very similar in the two groups throughout the Double-
blind Phase, but at some visits the mean PIS in the OxyPR group was marginally higher than that
observed in the OXN group. Overall, this is consistent with broad equivalence in efficacy for the
two treatments. A statistical comparison of the two groups showed a 95%CI broadly spread
around zero difference (estimate for treatment difference at Visit 8 was -0.11, with 95% CI -
0.42, 0.21), presumably in favour of OXN, because the mean reduction in pain was greater in this

group, but the sign of the treatment difference was not explained.

Table 52: Pain Intensity Scale, ‘Average Pain over the Last 24 Hours,” Study OXN3503

OXN PR OxyPR Total
Visit Statistics {N=101) (N=108) (N=209)
1 (Screening) n 101 108 209
Mean (SD) 5.9(1.75) 58(1.73) 58 (1.74)
Median 6.0 6.0 6.0
Min, Max 2.0,10.0 3.0,100 20,100
2 (Beginning Run-In) n 101 108 209
Mean (SD) 56(1.76) 58(1.72) 57 (1.74)
Median 50 50 50
Min, Max 2.0,10.0 3.0, 100 20,100
3 (End of Run-In n 101 108 209
/Begin Double-Blind Mean (SD) 36(1.21) 3.6 (1.08) 36(1.14)
Phase: Day 0) Median 40 40 4.0
Min, Max 00,90 10,7.0 0.0,9.0
4 n 94 103 197
Mean (SD) 3.7 (1.47) 3.9(1.54) 3.8(1.51)
Median 4.0 40 4.0
Min, Max 1.0, 8.0 0.0,8.0 0.0,80
2 n 93 100 193
Mean (SD) 3.7 (1.37) 3.7 (1.61) 3.7 (1.50)
Median 4.0 3.0 4.0
Min, Max 1.0, 8.0 0.0,8.0 0.0,80
6 n 89 98 187
Mean (SD) 3.7 (1.45) 3.8 (1.51) 3.7 (1.48)
Median 40 40 40
Min, Max 10,80 00,80 0.0,80
7 n 88 89 177
Mean (SD) 3.6(1.54) 3.7 (1.61) 3.6 (1.57)
Median 30 30 30
Min, Max 00,90 00,80 0.0,9.0
8 (End of Double n 100 107 207
Blind Phase: Day 84)Mean (SD) 37(167) 3.8(1.75) 380171
Median 4.0 3.0 4.0
Min, Max 1.0, 10.0 0.0,9.0 0.0, 10.0
Cross Reference: Table 14.2.4.4 and Listing 16.2.3.3.
N: Number of subjects in population. n: Number of subjects with available data.

The PAC-SYM(b) questionnaire, which seeks to rate the severity and “bothersomeness’ of
constipation, showed higher (inferior) scores in the OxyPR group, consistent with the BFI
results, but the differences were numerically small. For the mean symptom score at the end of
the DB phase, OXN recipients rated their constipation at 8.8, compared to 10.0 in the OxyPR
group; for ‘bothersomeness’ the corresponding scores were 8.9 and 9.7. The frequency column
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refers to how distressed subjects were by the frequency of their bowel actions, where 0 = not at
all and 4 = extremely; the difference between groups (OXN 2.3, OxyPR 2.9) amounted to 0.6 of
the available 4 points, and was in favour of OXN. For scores related to Symptoms and
Bothersomeness, the 95%CI showed significant superiority of OXN, as shown in the second
table below. For the Frequency scores, the trend was favourable but the 95%CI narrowly
reached zero difference, showing no statistically significant superiority of OXN.

Table 53: PAC-SYM(b) Questionnaire, Sum of Scores, Study OXN3503

Degree of
Symptoms Bothersomeness Frequency
OXN PR OxyPR OXN PR OxyPR OXN PR OxyPR
Visit  Statistic ~ (N=101) _ (N=108)  (N=101)  (N=108)  (N=101) _ (N=108)
1(Screening) n 101 108 101 108 101 108
Mean (SD) 15.7(8.35) 16.6(7.86) 154(9.18) 162(6845) 40(1.83) 42(1.88)
Median 14.0 15.0 14.0 15.0 40 40
Min, Max 20,410 20,430 0.0,440 1.0, 440 00,80 00,80
2(Beginning n 101 108 101 108 101 108
Run-In)  Mean (SD) 15.9(9.36) 152(7.13) 155(9.88) 150(763) 40(1.88) 4.1(1.72)
Median 15.0 15.0 14.0 135 40 40
Min, Max 20,480 1.0,39.0 00,480 1.0, 40.0 0.0,80 00,80
3(End of Run-n 101 108 101 108 101 108
In/Begin  Mean (SD) 16.1(8.36) 16.1(7.89) 158(941) 158(645) 44(1.82) 4.4(166)
Double-Blind Median 15.0 15.0 14.0 15.0 40 4.0
Phase: Day Min, Max 40,480 1.0,380 1.0,48.0 00,390 00,80 00,80
0)
4 n 94 103 94 103 94 103
Mean (SD) 99(7.51) 115(7.32) 96(805) 114(804) 28(1.87) 3.0(1.87)
Median 8.0 11.0 75 10.0 3.0 3.0
Min, Max 00,440 0.0,380 0.0,47.0 0.0,40.0 00,80 00,80
5 n 93 100 93 100 93 100
Mean (SD) 88(6.68) 102(7.21) B87(743) 100(792) 24(1.89) 29(214)
Median 9.0 9.0 8.0 8.0 20 20
Min, Max 00,410 0.0,350 0.0,43.0 00,41.0 00,80 00,80
6 n 89 98 89 98 89 98
Mean (SD) 89(7.34) 104(757) B85(7T71) 102(6804) 26(1.82) 29(211)
Median 8.0 9.5 70 9.0 20 3.0
Min, Max 00,430 0.0,330 0.0,43.0 00,36.0 00,80 00,80
7 n 88 89 88 89 88 89
Mean (SD) 84(7.72) 102(7.78) 81(803) 99(835 25(1.95) 3.0(225)
Median 6.5 8.0 6.0 8.0 20 3.0
Min, Max 00,430 0.0,340 0.0,43.0 0.0,34.0 00,80 00,80
8(Endof n 100 107 100 107 100 107
Double Blind Mean (SD) 88(832) 100(8.33) B89(870) 97(882) 23(210) 29(208)
Phase: Day Median 75 8.0 70 8.0 20 20
84) Min, Max 0.0,46.0 00,370 0.0,46.0 0.0,390 0.0,80 00,80
Table 54: Secondary Efficacy Analyses, Visit 8, End of Double-Blind Phase, Study OXN3503
Confidence Interval
Degrees of
Exploratory Efficacy Analysis Variable Freedom Estimate Lower Upper
Average Pain Over Last 24 Hours 193 0.1 -0.42 0.21
PAC-SYM(b): Symptoms 197 -1.48 -3.01 0.04
PAC-SYM(b): Degree of Bother 196 -1.42 -3.09 0.25
PAC-SYM(b): Frequency 194 -0.44 -0.88 0.00

Exploratory endpoints were broadly consistent with the primary and secondary endpoints.
BPI pain severity sub score (BPIPSS)

BPI scores showed little change over the course of Double-blind treatment. At Visit 3, the
BPIPSS was (mean (SD)) 14.2 (4.81) for OXN PR and 13.4 (4.29) for OxyPR; at Visit 8 the BPIPSS
was 13.8 (6.30) for OXN PR and 14.4 (6.67) for OxyPR, respectively, consistent with a minor
reduction with OXN and a minor increase with OxyPR.
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Rescue medication for pain

The use of rescue analgesia was low overall. The mean (SD) number of intakes per day was 0.4
(0.61) on Visit 3 and 0.3 (0.48) on Visit 8, with similar intakes in the two treatment groups.

SF-36 health survey

Mean scores improved slightly with treatment but there was no notable difference between the
groups (not shown).

Laxative intake

Rescue laxative intake was slightly lower from Visit 3 to Visit 8 in the OXN PR group compared
to the OxyPR group. The difference was greatest by Visit 8, where the number of subjects who
had laxative intake was 39 (38.6%) in the OXN PR group and 56 (51.9%) in the OxyPR group,
but the groups were not well matched for this measure at Visit 3, where rescue laxatives were
used by 56 (55.4%) in the OXN PR group and 69 (63.9%) in the OxyPR group.

CSBMs

No consistent differences were observed between the treatment groups. At Visit 3, the number
of CSBMs per day over the previous 7 days was mean (SD) 0.6 (0.39) for OXN PR and 0.6 (0.48)
for OxyPR and at Visit 6 was 0.8 (0.45) for OXN PR and 0.7 (0.40) for OxyPR.

7.1.6.14. Conclusions

The study achieved its primary objectives, showing that OXN PR is statistically non-inferior to
OxyPR in the management of pain and locomotor function in subjects with moderate to severe
pain due to OA, but the definition of non-inferiority was not reported clearly and the sponsor
should provide some clinical context for this result.

The WOMAC scores for pain, stiffness and difficulty performing daily tasks, along with a number
of secondary pain measures including BPI scores and the low use of rescue medication, support
this finding of non-inferiority.

OXN PR treatment was significantly superior to OxyPR in relation to improvement in the
symptoms of constipation, as measured by the BFIL.

As in the pivotal study, these findings suggest that the addition of naloxone to oxycodone
improves bowel symptoms without impairing efficacy, consistent with the previous registration
of Targin for this indication. The study does not clarify the optimal dose of naloxone needed to
achieve this, nor does it demonstrate the value of increasing the maximum recommended dose
of Targin. The number of subjects exposed to doses above currently approved Targin dose was
not clearly stated, but a figure provided by the sponsor suggests that no subjects received the
maximum proposed dose of 160/80 mg/day, and only 3 subjects were exposed to Targin at a
dose of 100/50 mg/day, making this study largely irrelevant to the current submission. The
sponsor should be asked to confirm the number of patients exposed to high doses and to justify
their consideration of this study as supportive of the new maximum dose.

7.1.7. Supportive study in chronic pain (OXN3505)
7.1.7.1.  Study design, objectives, locations and dates

Study OXN3505 was a randomised, controlled, double-blind, double-dummy, parallel group
study that compared the efficacy of OXN PR (n=111) to OxyPR (n=114) for reduction of the
intensity of opioid-induced constipation symptoms in patients treated for malignant or non-
malignant pain.

The primary objective of this study was: ‘To study the efficacy of OXN PR, compared to OXY PR,
for the reduction of the intensity of opioid-induced constipation symptoms in patients treated for
cancer or non-cancer pain.”’ Demonstrating non-inferiority in analgesic efficacy was a secondary
objective.
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As in the previously described studies, subjects were randomised to Targin (OXN, naloxone add-
on) or to prolonged-release oxycodone without naloxone. The daily dose ranged from 20/10 mg
to 160/80 mg OXN PR or 20 mg to 160 mg OxyPR, with the dose chosen at the discretion of the
Investigator. Only a small proportion of subjects were exposed to doses above those already
registered for Targin, so the study has very limited relevance to the current submission.

[t was a relatively short study, with no run-in phase and a Double-blind Treatment Period of 28
days.

Patients were stratified according to whether their pain was due to cancer or not.

Figure 20: Study Design, OXN3505

Constipation Constipation Constipation Caonstipation
Randomisation Pain Pain Pain Pain Pain
Adverse events Adverse events Adverse events Adverse events Adverse events
l Quality of life Quality of life
OXN PR
Patients with
cancer pain
OXY PR
OXN PR
Patients with
non-cancer pain
OXY PR
Day 0 Day 2, 4,6 Day 7 Day 14 Day 21 Day 28
(site visit) (tel. contacts) (site visit) (site visit)

The study was performed in 82 centres in France and ran from 11 February, 2010, to 1
February, 2013.

7.1.7.2.  Inclusion and exclusion criteria
The core entry criteria were:
e male or female adult patients with documented cancer or non-cancer pain;

e currently receiving a WHO step Il opioid and requiring the initiation of a WHO step III
opioid (due to a lack of efficacy of the step II opioid) expected to last 28 days or more; or

e currently receiving a WHO step III opioid expected to last further 28 days or more, and
having opioid-related constipation defined by either a Knowles Eccersley Scott Symptom
(KESS) score 29 or the current use of laxatives (= 3 times per week).

Exclusion criteria based on serious concomitant illnesses were similar to those described for the
other analgesic efficacy studies.

This study differs from the pivotal study and the supportive Study OXN3503 in that it did not
require subjects to have opioid-induced constipation for entry, and this may partially explain its
negative outcomes.

7.1.7.3.  Study treatments

Subjects did not undergo a dose-titration phase, but were randomised on study entry to OXN or
OxyPR, with the daily oxycodone dose chosen at the discretion of the Investigator, ranging from
20/10 mg to 160/80 mg oxycodone/naloxone (20, 30, 40, 60, 80, 100, 120, 140 and 160 mg
oxycodone) or equivalent doses of naloxone-free oxycodone (20, 30, 40, 60, 80, 100, 120, 140
and 160 mg). Subjects and clinician were blinded to the presence (OXN) or absence (OxyPR) of
naloxone.
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Assessment of high doses was not one of the stated objectives of the study, and the issue
received very little attention in the study report. The number of subjects exposed to high doses
of Targin was not even mentioned in the study synopsis, or in the Efficacy section of the main
study report. Exposure was clarified in the Safety section of the study report, as shown in the
tables below: a total of 6 subjects received OXN doses higher than the currently approved
maximum for Targin at baseline, and only 13 (that is, 7 more subjects) reached a high dose (=
100 mg/d) during the blinded treatment phase. Of these 13 subjects, only one subject received
the maximum proposed dose of 160 mg. High-dose exposure (2100 mg/d) was therefore seen in
only 12% (13/111) of the total OXN group, and results in the overall efficacy analysis cannot be
extrapolated to this small minority.

Table 55: Initial Dose and Maximum Dose Level Reached, OXN PR, Safety Population,
Study OXN3505

Initial dose
(mg) Maximum dose reached (mg
Frequency
Percent 20 30 40 60 80 100 (120 |140 |160 |Total
20 25 4 3 1 0 1 0 0 0 34
22.73 |3.64 |2.73 |0.91 |0.00 |0.91 |0.00 |0.00 [0.00 |30.91
30 0 10 4 2 0 0 0 0 0 16
0.00 |9.09 |364 [1.82 |0.00 |0.00 [0.00 |[0.00 |0.00 [14.55
40 0 0 20 6 2 0 1 0 0 29
0.00 |0.00 |18.18 [5.45 |1.82 |0.00 [0.91 |0.00 |0.00 |26.36
60 0 0 0 7 4 1 0 0 0 12
0.00 |0.00 [0.00 [6.36 |3.64 |0.91 |0.00 |0.00 [0.00 |10.91
80 0 0 0 0 9 1 2 1 0 13
0.00 |0.00 |0.00 [0.00 |8.18 |0.91 |1.82 |0.91 |0.00 [|11.82
100 0 0 0 0 0 2 0 1 0 3
0.00 |0.00 |0.00 [0.00 |0.00 [1.82 |0.00 [0.921 |0.00 |2.73
120 0 0 0 0 0 0 1 1 0 2
0.00 |0.00 |0.00 [0.00 |0.00 |0.00 |0.91 |0.91 |0.00 |1.82
160 0 0 0 0 0 0 0 0 1 1
0.00 |0.00 [0.00 [0.00 |0.00 |0.00 [0.00 |0.00 [091 |0.91
Total 25 14 27 16 15 5 4 3 1 110
22.73 |12.73 |24.55 [14.55 |13.64 |4.55 |3.64 [2.73 |0.91 |100.00
Frequency Missing = 1

Table 56: Initial Dose and Maximum Dose Level Reached, OXY PR, Safety Population,
Study OXN3505

Initial dose
(mg) Maximum dose reached (mg)
Frequency
Percent 10 |20 |30 |40 |60 |80 100 |120 [140 |160 |Total
20 1 22 |2 4 3 0 0 1 0 0 33
0.89 |19.64|1.79 |3.57 |2.68 |0.00 |0.00 |0.89 |0.00 |0.00 |29.46
30 0 0 9 4 0 0 0 0 0 0 13
0.00 |0.00 |8.04 |3.57 |0.00 |0.00 |0.00 [0.00 |0.00 |0.00 |11.61
40 0 2 0 14 |3 0 1 0 0 0 20
0.00 |1.79 |0.00 |12.50(2.68 |0.00 |0.89 [0.00 |0.00 |0.00 |17.86
60 0 0 1 1 16 |2 0 0 0 0 20
0.00 |0.00 |0.89 |0.89 [14.29|1.79 |0.00 [0.00 |0.00 |0.00 |17.86
80 0 0 0 1 0 15 |0 0 0 0 16
0.00 |0.00 |0.00 |0.89 [0.00 |13.39/0.00 [0.00 |0.00 |0.00 |14.29
100 0 0 0 0 0 1 2 0 0 0 3
0.00 |0.00 |0.00 |0.00 |0.00 |0.89 |1.79 |0.00 |0.00 [0.00 |2.68
120 0 0 0 0 0 0 0 2 1 0 3
0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |1.79 |0.89 |0.00 |2.68
160 0 0 0 0 0 1 0 0 0 3 4
0.00 |0.00 |0.00 |0.00 |0.00 |0.89 |0.00 |0.00 |0.00 |2.68 |3.57
Total 1 24 |12 |24 |22 |19 |3 3 1 3 112
0.89 |21.43]10.71/21.43]19.64|16.96/2.68 [2.68 |0.89 |2.68 [100.00
Frequency Missing = 2

Subjects were permitted to use rescue analgesic therapy (oxycodone immediate release, Oxy IR,
5 mg capsules q4-6h) and rescue laxative medication (bisacodyl, 5 mg tablets).
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7.1.7.4.  Efficacy variables and outcomes

The primary efficacy variable for was similar to the pivotal analgesic study, 0XN3506, and
consisted in the change in the BFI from baseline to the end of blinded treatment. A number of
secondary efficacy measures assessed constipation symptoms, and others assessed analgesic
efficacy. As in other studies, the assessment of analgesia was intended to show non-inferiority of
OXN relative to Oxy PR.

Primary efficacy criterion

Change of intensity of constipation symptoms, as assessed by the Bowel Function Index (BFI)
from baseline to Day 28.

Secondary efficacy criteria
e Change of Bowel Function Index (BFI) from baseline to Days 7, 14 and 21.

e (Change of Patient Assessment of Constipation Symptoms (PAC-SYM) score from baseline to
Days 7, 14, 21 and 28.

e (Change of Knowles Eccersley Scott Symptom (KESS) constipation score from baseline to
Days 7, 14, 21 and 28.

e Frequency of laxative medication use between Day 0 and Day 28.

e (Change of pain as assessed by the Brief Pain Inventory-Short Form (BPI-SF) score from
baseline to Days 7, 14, 21 and 28.

e Frequency of rescue medication use between Day 0 and Day 28.
e Persistence with the assigned treatment on Day 28.
e Number of prescribed doses missed between Day 0 and Day 28.

e (Change of Gastrointestinal Quality of Life Index (GIQLI) score from baseline to Days 14 and
28.

The KESS constipation score, used as a secondary efficacy variable, includes 11 items, which
each consist of a 4- or 5-point score. A total score of 0 indicates no constipation, while 39
indicates total constipation; significant constipation is considered to be present if the total score
> 9. For most items, the patient is asked to consider constipation symptoms in the previous 7
days. The score was validated by its creators, Knowles et al, 2002.6

The GIQLI is a validated Quality of Life measure that includes 36-items about symptoms,
physical status, emotions, social issues, and the effect of medications. The sponsor’s comments
about this score are contradictory: ‘The score ranges from 0 to 144, a higher score corresponding
to a better quality of life. Validation of the French version has shown a score of 96 for healthy
volunteers, 126 in average for patients.’ This implies that healthy volunteers have a lower quality
of life than patients, which seems unlikely. The reference cited by the sponsor in relation to the
French validation study was not provided in their collection of references.”

6 Knowles CH, Scott SM, Legg PE, Allison ME, Lunniss PJ. Level of classification performance of KESS
(symptom scoring system for constipation) validated in a prospective series of 105 patients. Dis Colon
Rectum. 2002;45:842-3.

7 Slim K, Bousquet ], Kwiatkowski E, Lescure G, Pezet D, Chipponi . [First validation of the French version
of the Gastrointestinal Quality of Life Index (GIQLI)]. Gastroenterol Clin Biol. 1999; 23:25-31.
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7.1.7.5. Randomisation and blinding methods

Randomisation was performed with a 1:1 ratio to each treatment group; the methods of
randomisation were not described in detail. Blinding with respect to naloxone use was
maintained by using a double-dummy design, and subjects and clinicians were ostensibly
unaware of treatment assignment. The extent of accidental unblinding was not assessed.

7.1.7.6.  Analysis populations
The sponsor described three analysis populations:

o Intent-to-treat (ITT) population: all randomised patients with at least one efficacy
assessment (BFI data on Day 0 and BFI data at another visit).

e Per protocol (PP) population: all patients having received at least one dose of the study
medication, with no major violation of the study protocol. Violations were defined during a
final review of the study data, before unblinding.

o Safety population: all patients having received at least one dose of study medication.

The ITT population was considered the primary population for efficacy analyses. The BFI and
BPI analyses were performed in both the ITT and PP populations; all other analyses were
performed in the ITT population.

7.1.7.7. Statistical methods

For the primary efficacy analysis of BF], the groups were compared for the mean change in BFI
from baseline to Day 28; the intent was to use Student’s t-test if data were normally distributed
or Wilcoxon test if the data were not normally distributed. (The sponsor did not clearly state
which of these was actually used). The analysis was stratified on pain type (malignant or non-
malignant). Sensitivity analyses were also performed on the ITT and PP, using the mixed-effects
model for repeated measures (MMRM), with baseline BFI score as a covariate, and visit,
treatment groups and treatment visit interaction as factors.

For the secondary objective of demonstrating non-inferiority of OXN PR relative to OXYPR for
pain control, the BPI-SF score was assessed by computing the one-sided 95% confidence
interval (CI) of the BPI-SF score (pain subscale score and pain on the average score) on Days 14
and 28.

Additional analyses included a comparison of the GIQLI scores on Days 14 and 28 and for the
mean change of GIQLI scores from baseline to Day 14 and Day 28, using the Student’s t-test or
Wilcoxon test.

7.1.7.8.  Sample size

The study was underpowered. Individual tests in each pain-type strata were performed at the
a=0.05 significance threshold with a power (1-8) 20.95; for the primary efficacy analysis in
both strata, power was intended to be 0.9025.

[t was assumed that the standard deviation of the change in BFI would be < 28, and that the
minimal clinically relevant difference in BFI was 12. Under these assumptions, the sponsor
estimated that the required number of patients was 142 in each treatment group. Allowing for
dropouts, 312 patients (2 x 156) were required in each pain type stratum and 624 patients were
required overall.

After 15 months, the recruitment rate was poor and the sponsor decided to stop the recruitment
prematurely. In total, 225 subjects were randomised, 111 to the OXN PR group and 114 to the
OxyPR group. Thus, the study was not powered to show non-inferiority, and its non-inferiority
endpoints should be rejected. It also failed to show a benefit for its superiority objectives based
on the BFI. Ultimately, this renders the study of little value in demonstrating the efficacy Targin.
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No power analysis was performed that specifically considered the number of subjects exposed
to high Targin doses. Given the very low exposure of subjects to the maximum proposed Targin
dose (a single subject), the study should be considered grossly underpowered for high doses

and largely irrelevant in the context of the current submission.
7.1.7.9.  Participant flow

Patient disposition is summarised in the figure below. Completion rates were acceptable for a
nature of this study, and were similar in the two treatment groups (OXN 78.9%, OxyPR 82%).

Figure 21: Patient Disposition, Study OXN3505

PATIENTS ENROLLED
N =233 Not randomised
. N=8
| Asymmetric dose requested 1

PATIENTS RANDOMISED
N =225

Dose requested not allowed by protocol 3
Eligibility criteria not respected 1

Patient preference 2

Reduced general condition before
randomisation 1

Patients given study

medication
N =225
[
[ |
OXY PR OXN PR
(active comparator) (study medication)
Randomised Randomised
N=114 N=111

Completed Withdrawn _ Completed Withdrawn

core study N =24 (21.1%) | P=0-966 core study N = 20 (18.0%)
N =90 (78.9%) N =91 (82.0%)
AE 9 (37.5%) AE 9 (45%)

Patient's preference 4 (17%)

Lost to follow-up 2 (8%)

Lack of therapeutic effect 3 (12.5%)
Non-compliance to treatment 3 (12.5%)
Administrative 3 (12.5%)

Patient's preference 3 (15%)
Lost to follow-up 1 (5%)

Lack of therapeutic effect 7(35%)
Non-compliance to treatment 0 (0%)

Administrative 0 (0%)

Table 57: Patient Disposition, Study OXN3505

Treatment group

OXY PR (N=114)

OXN PR (N=111)

TOTAL (N=225) P

Core study completion 0.566

n 114 111 225

No 24 (21.1) 20(18.0) 44 (19.6)

Yes 90 (78.9) 91 (82.0) 181 (80.4)
Primary reason for early withdrawal from NC
the core study

n 24 20 44

Adverse event(s) 9(37.5) 9 (45.0) 18 (40.9)

Patient preference 4(16.7) 3(15.0) 7(159)

Lost to follow-up 2(8.33) 1(5.00) 3(6.82)

Lack of therapeutic effect 3(12.5) 7(35.0) 10 (22.7)

Non-compliance to treatment 3(12.5) 0(0) 3(6.82)

Administrative 3(12.5) 0(0) 3(6.82)
Patient asked to receive OXN PR after the 0.095
end of the core study?

n 91 92 183

No 32 (352) 22(23.9) 54 (29.5)

Yes 59 (64.8) 70 (76.1) 129 (70.5)

Cross-reference: Table 14.1.1.3; and Appendix 16.2.1.2 and 16.2.1.3.
Data are numbers (%) of patients. Percentages are based on the number of available data.

Note: There may be a discrepancy between AEs leading to discontinuation recorded on the AE CRF and AEs
recorded as the primary reason for discontinuation on the disposition CRF.
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7.1.7.10. Major protocol violations/deviations

About a quarter of the subjects had a major protocol deviation that led to their exclusion from
the PP population, and the most common deviation was a failure to provide BFI scores on the
final visit, as shown in the table below. The next most common deviation was the use of
prohibited concomitant treatments. These deviations potentially compromised the study, but
are of minor importance given that the study was negative. Deviations were broadly balanced
across the treatment groups, and so no major bias is likely to have been introduced.

Table 58: Protocol Deviations that Led to Exclusion from the Per-Protocol Population,
Study OXN3505

Treatment group
OXY PR (N=114) OXNPR (N=111) TOTAL (N=225) P

== 1 deviation 29 (254) 29(26.1) 58 (25.8) 0.906
At inclusion:
Exclusion criteria 9 not respected 1 (0.88) 0(0) 1(0.44)
(cyclic chemotherapy)
Exclusion criteria 10 not respected 1 (0.88) 0(0) 1(0.44)
(radiotherapy)
During the study:
Radiotherapy durning the study 2(1.75) 0(0) 2(0.89)
Non-compliance to treatment 0 (0) 2(1.80) 2(0.89)
Prohibited concomitant treatment 9 (7.89) 9(8.11) 18 (8.00)
>=11 laxative intakes on 7 consecutive 5 (4.39) 5 (4.50) 10 (4.44)
days
==3 laxative intakes on 1 day 3(263) 4 (3.60) 7(3.11)
Relative to the pnmary efficacy criterion:
Missing BFI at baseline 2(1.75) 2(1.80) 4(1.78)
Missing BFI on Day 28 17 (14.9) 21(18.9) 38 (16.9)

Cross-reference: Section 14.1.2, Table 14.1.2.1, and Appendix 16.2.2. 1 and 16.2.2 2.
Data are numbers (%) of patients. Percentages are based on the number of available data.

7.1.7.11. Baseline data

Baseline demographic data is shown in the table below, and important disease characteristics,
including measures assessed for efficacy, are shown in the table below that. The two treatment
groups were significantly mismatched for gender (p=0.002), with male subjects accounting for
49% of the OxyPR group but only 28% of the OXN group. There was also a significant difference
(p=0.049) in the distribution of responses to question about how often the subjects had
difficulty evacuating their bowels, with an excess of ‘Never’ responses in the Oxy-PR group. This
substantial mismatch could have been sufficient to compromise the study, and the less frequent
bowel dysfunction (by this measure) in the OxyPR group could have contributed to the overall
negative results of the study. (Other measures, such as the BFI, showed slightly greater
dysfunction in the OxyPR group). Although statistically significant, this baseline mismatch is of
little importance, though, given that the study was a minor supportive study of marginal
relevance anyway.

Extract from the Clinical Evaluation Report for Targin Submission PM-2015-01090-1-1 Page 86 of 164



Therapeutic Goods Administration

Table 59: Demography, ITT Population, Study OXN3505

Treatment group
OXY PR (N=106) OXNFPR(N=101) TOTAL (N=207) P
Age (years) 0.139
n 106 101 207
Mean + SD 53.7+14.1 56.5+13.1 5501136
Median 535 56.0 54.0
Range 220-900 21.0-900 21.0-800
Age group 0.857
n 106 101 207
<=5 84 (79.2) 79 (78.2) 163 (78.7)
> 65 22 (20.8) 22 (21.8) 44 (21.3)
Gender 0.002
n 106 101 207
Male 52 (49.1) 28 (27.7) 80 (38.6)
Female 54 (50.9) 73(72.3) 127 (61.4)
Body Mass Index (kg/m?) 0.910
n 105 100 205
Mean + SD 26.7 +6.01 26.6 +£6.53 26.7+6.25
Median 263 259 26.1
Range 15.0-502 154 -4563 15.0-50.2
BMI in class(*) 0.494
n 106 101 207
Underweight 7 (6.60) 10 (9.90) 17 (8.21)
Healthy weight 38 (35.8) 38 (37.6) 76 (36.7)
Overweight 31(29.2) 21(20.8) 52 (25.1)
Obese 30(283) 32(31.7) 62 (30.0)

Cross Reference: Section 14.1.4.1 Tables 14.1.4.1.1, and Appendix 16.2.4.1.
Data are numbers (%) of patients, unless otherwise specified. Percentages are based on the number of available
data.

Age and BMI are derived.

{*) Underweight: BMI <18 kg/m?. Healthy weight: 18=<BMI< 25 kg/m?. Overweight: 25=<BMI<30 kg/m> Obese:

BMI >=30 kg/m?.

Table 60. Baseline frequency of Bowel movements, difficulty evacuating, use of laxatives
and neuropathic pain, Study OXN3505

OXYPR(N=106) OXNPR(N=101) TOTAL(N=207) P

Frequency of bowel movement before any 0.769
opioid treatment
n 103 99 202
1 or 2 times per 1 or 2 days 56 (54.4) 47 (47.5) 103 (51.0)
2 or less times per week 34 (33.0) 36 (36.4) 70 (34.7)
Less than once a week 11 (10.7) 13 (13.1) 24 (11.9)
Less than once per 2 weeks 2(194) 3(3.03) 5(2.48)
Difficulty evacuating before any opicid 0.049
treatment?
n 102 99 201
Never 29(284) 15 (15.2) 44 (21.9)
Rarely 9(8.82) 11 (11.1) 20 (9.95)
QOccasionally 13 (12.7) 22(22.2) 35(17.4)
Usually 26 (255) 34 (34.3) 60 (29.9)
Always 25(245) 17 (17.2) 42 (20.9)
Current laxative use (times per week) 0343
n 103 98 201
Mean + SD 6.83+4.86 T29+527 705+505
Median 7.00 7.00 7.00
Range 0-280 0-280 0-280
DN4 total score 0471
n 105 100 205
Mean + SD 447 257 474291 460+274
Median 5.00 5.00 5.00
Range 0-9.00 0-100 0-100
Neuropathic pain 69 (65.7) 66 (65.3) 135 (65.5) 0.956

Cross Reference: Section 14.1.4.4 Table 14.1.4.4.1, Section 14.1.4.5 Table 14.1.4.5.1, and Appendix 16.2.4 4.
Data are numbers (%) of patients, unless otherwise specified. Percentages are based on the number of available
data.
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Table 63: Efficacy Criteria at Baseline, ITT Population, Study OXN3505

Treatment group

QXY PR{N=1DG) OXNFPR(N=101} TOTAL{N=207) P
BF| seore a1 DD 0134
n 106 101 207
Kean £ 5D G4.32255 591271 G1.8+263
Median T0.0 60.0 GE.T
Range 0-100 0-100 Q- 100
BF score at 00 = 28.8 84 (88.7) 85 (85.1) 180 (8700 0451
KESS score ot DO 0287
n 106 96 202
Kean £ 5D 1r8+615 188 £7.12 18.2 + GBI
Median 18.0 18.0 18.0
Range 3.00-32.0 300 - 350 3.00-350
KESS sgore »=9at DO a7 (91.5) 90 (93,8} 187 (82.6) 0544
PAC-5YM total symploms score at DD 0320
n 101 a3 194
Mean = 5D 1752085 1472093 1812089
Median 1.75 208 1.88
Range 0-350 0-383 0-383
E.;.GSYM frequency Symploms score al 084y
n 103 a5 193
Mean + 50 2228129 221+1.14 2224122
Median 200 200 200
Range 0-4.00 0.400 0.400
BPI-5F average pain at 0O 0.0a4
n 101 a3 199
Mean = 5D 5212227 584 22,00 5522216
Kedian 5.00 G.00 G.00
Range 0-1000 0-100 0-100
BPLSF pain subscale seore 31 00 posy
] 1™ a3 199
hean £ 5D 46T+211 521155 494 + 205
Median 5.00 525 5.25
Range 0-900 0-950 0-950
BPI-5F percentage of relief in the last 24 0013
hours a1 00
n 102 93 200
KMean £ 5D 5722258 4682280 5212373
Median G600 500 500
Range 0-100 0- 100 0-100
BPL-5F todal pan impairment score at 00 0456
n 103 a2 195
Kean + 5D 5132232 542+219 52T +226
Kedian 514 543 520
Range 0-5943 0-943 0-5943%
GIoL score at DO 0.891
n a3 ar 180
Mean + 50 092184 T13+182 TA2182
Median 620 700 G9.0
Range 320122 250128 250-128

7.1.7.12. Results for the primary efficacy outcome

Bowel Function Index (BFI)

The progression of BFI scores over the course of the study is depicted in the figure below,
showing that mean BFI scores improved during the first week in both groups, and then
remained fairly constant, with no relevant differences noted between the groups. The final
scores were significantly lower in the OXN group (p=0.032), but the change from baseline was
not significantly different in the two groups.
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Figure 22: Mean BFI over Time - ITT Population, Study OXN3505
70

60 \

IR

= 40
< —— OXY PR
[+1]
= 30 OXN PR
20
10
0

DO D7 D14 D21 D28

For the primary endpoint, change in BFI from baseline to Day 28, the analysis showed a weak
trend in favour of OXN, but no statistically significant differences between the OxyPR and OXN
PR groups. The mean change of BFI from baseline to Day 28 was -23.2 (median -26.7) in the
OXN PR group and -18.2 (median -15.0) in the OxyPR group (p=0.341, primary efficacy
criterion. The sponsor did not clearly state which statistical tool produced this p-value).

The proportion of patients with clinically meaningful improvement in the BFI (improvement
212 points) was 65.2% in the OXN PR group and 52.1% in the OxyPR group, a relative difference
of 25.1% in favour of OXN, but this was not significant (p=0.071).

Other BFI parameters are summarised in the table below.

The sponsor also presented several comparisons of BFI results in subjects on OxyPR who took
laxatives versus subjects on OXN who did not take laxatives, finding that the OXN/no-laxatives
group had significantly better bowel function than the OxyPR-laxatives group. Given that
laxatives were taken because of constipation, these findings were not surprising, and provide
little insight into the efficacy of Targin.
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Table 62: Bowel Function Index - ITT Population, Study OXN3505

Treatment group

OxyPR (n=106) OXN PR (n=101) Total (n=207) p
BFI score at DO 0.134
n 106 101 207
Mean + SD 643+255 59.1+27.1 618263
Median 70.0 60.0 66.7
Range 0-100 0-100 0-100
BFI score at D28 0.032
n 96 89 185
Mean + SD 458 £ 357 350+312 406340
Median 45.0 30.0 36.7
Range 0-100 0-100 0- 100
Change of BFI score from DO to D28 0.341
n 96 89 185
Mean + SD -182+357 -232+349 -206+353
Median -15.0 -26.7 -200
Range -933-71.7 -100 - 90.0 -100 - 90.0
95% CI [-255:-110] [-306:-159] [-25.8:-155]
Change of BFI score from DO to D28 0308
n 96 89 185
<-12 50 (52.1) 58 (65.2) 108 (58.4)
>=-12and <0 12 (12.5) 8 (8.99) 20 (10.8)
>=0and <12 19 (19.8) 11(12.4) 30 (16.2)
>=12 15 (15.6) 12 (13.5) 27 (14.6)
Patients with clinically meaningful change to 50 (52.1) 58 (65.2) 108 (58.4) 0.071
D28 (change of score >= 12)
BFI score at DO > 28.8 94 (88.7) 86 (85.1) 180 (87.0) 0.451
If yes, BFI score at D28 <=28.8 29 (34.1) 34 (44.7) 63 (39.1) 0.168
BFI score at DO > 28.8 and BFI score at D28 29 (30.2) 34 (38.2) 63 (34.1) 0.252
<=28.8

7.1.7.13. Results for other efficacy outcomes

An assessment of pain scores showed no consistent differences between the treatment groups
in terms of change in pain (BPI-SF) from baseline, but the study was underpowered for this
comparison. Pain scores are summarised in the table below. For reasons that are unclear, this
table did not include changes from baseline to Day 28. The sponsor claimed that non-inferiority
was demonstrated at Day 28, but not at Day 14: ‘Non inferiority analyses showed that OXN PR
was non-inferior to OXYPR at Day 28 (estimate difference: -0.97, 95% CI: -1.55 to -0.38, p=0.001),
but not at Day 14 (estimate difference: 0.74, 95% CI: 0.10 to 1.38, p=0.025)." This claim is
somewhat unclear given that it does not explicitly refer to changes in BPI-SF from baseline, but
consideration of the table below shows that mean pain scores in the OXN group were higher
than those in the OxyPR group at baseline, and the difference was smaller by Day 28, indicating
a slightly greater fall in pain in the OXN group. Overall, these findings suggest that the analgesic
efficacy of Targin is satisfactory, but the results should be interpreted with caution given the
poor recruitment in this study.

Minor endpoints for bowel function and pain were broadly consistent with the BFI and BPI-SF
scores, respectively. There were no consistent differences between the groups for the KESS and
PAC-SYM scores, or for the GIQLI scores. Sub scores within the BPI-SF and percentage pain
reduction estimates showed no consistent differences between groups (data not shown).
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Table 63: BPI-SF Pain on Days 0, 7, 14, 21 and 28 - ITT Population, Study OXN3505

Treatment group

OXYPR(n=106) OXNPR(n=101) Tofal (n=207) p
Average pain at DO 0.094
n 101 98 199
Mean + SD 521+227 584+200 552+216
Median 5.00 6.00 6.00
Range 0-10.0 0-10.0 0-10.0
Average pain at D7 0.017
n 96 97 193
Mean + SD 457 +231 541+234 499 +236
Median 5.00 5.00 5.00
Range 0-10.0 0-10.0 0-10.0
Average pain at D14 0.013
n 86 92 178
Mean + SD 429+245 527229 480241
Median 4.00 5.00 5.00
Range 0-8.00 0-10.0 0-100
Average pain at D21 0.051
n 81 89 170
Mean + SD 447 +235 520+218 485228
Median 5.00 5.00 5.00
Range 0-9.00 0-10.0 0-100
Average pain at D28 0.228
n 89 90 179
Mean + SD 460 +257 5.01+2.10 480+235
Median 5.00 5.00 5.00
Range 0-10.0 0-10.0 0-100
Change in pain on the average score from 0.871
DO to DT
n 92 96 188
Mean + SD -0.50+214 -0.44 £ 2.27 047 £220
Median -0.50 0 0
Range -6.00-6.00 -9.00-7.00 -9.00-7.00
Change in pain on the average score from 0.374
DO to D21
n 77 88 165
Mean + SD 0.77£2.32 -0.57 £220 066225
Median -1.00 0 0
Range -8.00-7.00 -7.00 -4.00 -8.00-7.00

Cross Reference: Section 14.2.2.1 Table 14.2.2.1.1, and Appendix 16.2.6.3.

Data are numbers (%) of patients, unless otherwise specified. Percentages are based on the number of available
data.

T OXN PR non-inferior to OXY PR if estimate difference <1, and p<0.05, and 95% CI upper limit <1.

7.1.7.14. Conclusions

No firm conclusions can be drawn from this study. Superiority for OXN with respect to bowel
symptoms was not demonstrated, but this could reflect poor matching of groups at baseline,
better-than-expected improvements in the Oxy OPR subgroup, poor statistical power because of
poor recruitment, and inclusion of subjects without opioid-induced constipation. Analgesic
efficacy appeared broadly similar in the two groups, but this should be interpreted with caution
given that the study did not reach its recruitment targets and was not adequately powered,
particularly at high doses.

The biggest problem with this study, in the context of the current submission, is that it did not
specifically assess the proposed maximum Targin dose and only one subject was assigned the
maximum dose of 160/80 mg.

7.1.8. Supportive study in chronic pain (038-002)

This study was evaluated in the context of a previous submission. The study consisted of a 2-
week Run-in Period (RP) and a 10-week DB Period (DBP), during which subjects underwent a
crossover of OXN PR and OxyPR treatments. No washout period was used between phases,
andthe previous evaluator noted a sequence effect indicating carryover effects that markedly
compromised the study. At the end of the DBP, eligible subjects entered an Open-label period,
contributing some safety data, but this phase provided poor data for the assessment of efficacy,
because it lacked a control group.
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7.1.8.1.

The design of the study is summarised in the figure below.

Study design, objectives, locations and dates

Figure 23: Study Design, 038-002
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7.1.8.2. Inclusion and exclusion criteria

Eligible subjects were adult males and females, with chronic non-cancer pain of at least
moderate intensity, for a minimum of 3 months. Patients were included if they were dose
optimised at 60 to 80 mg twice-daily of oxycodone at the end of the Run-in Period (defined as
moderate pain while requiring no more than 2 rescue OxyIR doses per day) and had < 3
complete spontaneous bowel movements (CSBM) in the 7 days preceding randomisation. That
is, they experienced constipation on oxycodone monotherapy when it was used at doses

currently approved for OxyContin.

7.1.8.3.  Study treatments

Subjects were stabilised on oxycodone prolonged release, then randomised to continued
oxycodone monotherapy or OXN. Only patients whose CR oxycodone dose was optimised at
either 60 or 80 mg twice daily were randomised. Patients continued to receive a total
oxycodone dose of either 60 or 80 mg twice-daily, made up from a combination of active and
placebo OXN, and active and placebo CR oxycodone. The total daily dose of active oxycodone
remained broadly stable throughout the DBP, but OXN recipients had the naloxone component

introduced in a stepwise manner.

Rescue therapy with immediate-release oxycodone (OxylR) was used to treat breakthrough

pain.

During evaluation of the previous submission of this study, the clinical evaluator commented
that it was unclear how many subjects were exposed to each dose:

Comment: While the ITT population were exposed to comparable days of OXN and CR
oxycodone treatments during the DBP no information is provided in this
submission to document subject exposure in terms of milligrams of OXN or CR
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oxycodone received during the DBP. Furthermore, no information is provided that
details how many subjects stabilised on CR oxycodone 60 mg q12h during the RP
had their dose increased or decreased in DBP or how many subjects on CR
oxycodone 80 mg q12h during the RP had a dose increase or reduction during the
DBP.

The Summary of Clinical Safety supplied with the new submission and the Safety section of the
Study Report both state that: ‘Of the 52 patients who received OXN PR, 33 received the 60/30
mg q12h dose for a mean of 32.0 £ 7.2 days, and 19 patients received the 80/40 mg q12h dose
for amean of 32.0 £ 9.7 days.’

Therefore, in terms of assessing the safety and efficacy of the proposed maximum dose, this
study only contributed 19 exposed subjects, and interpretation of results in those subjects is
clouded by the fact that the same subjects also received oxycodone without naloxone in a
crossover design, with inadequate washout between treatment phases. Furthermore, a dose
comparison was not one of the objectives of the study and no dose-based subgroup analysis was
presented.

7.1.8.4.  Efficacy variables and outcomes

The primary efficacy endpoint was the number of subjects having at least 3 CSBM in the last
week of each treatment phase (that is, Week 5).

Secondary endpoints assessed bowel function, pain control and quality of life and was described
in more detail by the previous evaluator.

7.1.8.5.  Design details

This was detailed in the previous clinical evaluation report.
7.1.8.6.  Results for the primary efficacy outcome
CSBM - Daily diary data

In the Double-blind Period, during Week 5 of treatment, significantly more subjects on OXN PR
had 3 or more CSBMs than was reported in subjects on OxyPR (29.5 % versus 15.6%, p<0.0001,
ITT). The mean number of CSBMs in Week 5 of the DBP was also significantly higher in the OXN
PR group (2.4 = 3.1 versus 1.4 * 2.4, p<0.0001, ITT). Results were similar in the PP population.

7.1.8.7.  Results for other efficacy outcomes

Results for secondary and minor endpoints were assessed by the previous Clinical Evaluator. As
noted in the evaluation of the original submission, the demonstration of non-inferiority was
severely compromised by the crossover design and a probable carryover effect.

7.1.8.8.  Conclusions
The previous clinical evaluator drew the following conclusions about Study 038-002:

o The efficacy results obtained from the crossover design used in the [then pivotal] efficacy
study, 038-002, are considered exploratory rather than confirmatory. The concurrent use of
two active oxycodone preparations in the OXN treatment arm in each phase in Study 038-
002 is likely to limit the meaningfulness and generalisability of the results.

e  While the primary efficacy analysis demonstrated that a significantly higher proportion of
OXN subjects had 3 or more CSBMs at Week 5 of treatment than subjects who received CR
oxycodone (29.5 % versus 15.6%, p < 0.0001), there was a marked unexplained reduction in
numbers of CSBM for both active treatments between Weeks 4 and 5 (17.2% and 10.4% for
OXN and CR oxycodone, respectively). The latter effect may reflect lack of efficacy or a
degree of opioid tolerance. Generally, secondary efficacy endpoints supported the primary
efficacy analysis. However, Study 038-002 was small and the duration of assessment quite
brief for the assessment of differences in bowel motion frequency. The use of similar overall
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quantities of laxatives in the two treatment groups makes it difficult to determine the effect
of the Targin over oxycodone CR on bowel movement frequency.

e Asignificant sequence effect was noted in the analysis of the key secondary efficacy analysis
that is, pain intensity (p = 0.0066). This may be indicative of a carry-over effect, which is not
unexpected due to absence of a washout period between treatment phases and the use of
concomitant active treatments.

On balance, this study was broadly consistent with the other submitted studies, and suggests
that the addition of naloxone to prolonged-release oxycodone may reduce opioid-induced
constipation without compromising analgesic efficacy. The findings were not robust, because of
the methodological flaws previously noted, but they were at least consistent with the other
studies.

What the study fails to demonstrate is that any particular naloxone dose is optimal in reducing
constipation, or that the proposed higher Targin dose is more effective than current practice, in
which Targin at the current maximum dose (40/20 mg BD) is topped up with naloxone-free
OxyContin if further analgesia is required.

Of further concern, the number of patients exposed to the proposed maximum Targin dose in
this study was only 19, and interpretation of the response to the higher dose is clouded by
potential carryover effects.

7.1.9. Supportive study in chronic pain (OXN2001S)
7.1.9.1.  Design

Study OXN2001S (n=128) was an uncontrolled, open-label extension study in subjects with
moderate to severe, chronic cancer pain who completed the Double-blind Phase of the OXN2001
core study or who discontinued due to constipation. The parent study, OXN2001, was not
submitted for evaluation as part of the current submission, but it did contribute some patients
to a small meta-analysis described in the Analyses performed across trials (pooled analyses and
meta-analyses) section.

The design of the extension study is illustrated below. In total, 128 patients entered the open-
label Extension Phase.

Figure 24: Study Design, OXN2001S

Core study OXN2001S open label extension phase
double-blind
treatment phase

OXN
PR

OXN PR

.

Voa V10 V11 V12 V13
“—r < >

24 wks

4 wks

V = Visit; wks = weeks Core study V1 — V9; Extension phase study V9a - V13
OXN PR = Oxycodone naloxane prolonged release; OxyPR = Oxycodaone prolonged release
During the extension study, all subjects received open-label OXN PR. Subjects who entered the

study on a dose up to and including 80 mg/day OxyPR/OXN PR were switched directly to OXN
PR. Subjects on 90, 100, 110 or 120 mg/day OxyPR/OXN PR were switched to OXN PR in a
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stepwise manner, while continuing to receive the same dose of oxycodone they had been
receiving at the end of their involvement in the core study.

Dose titration was permitted at the discretion of the Investigator up to a notional maximum of
120/60 mg/day. The number of subjects actually treated at 120/60 mg was not clearly reported
in the Summary of Clinical Efficacy provided by the sponsor, but inspection of the Safety Section
of the Study Report shows that only 12 subjects had a final oxycodone dose of >100 mg/d;
another 14 subjects may have had a final dose of 100 mg, but the provided table is unclear.

Table 64: Sift Table of Initial and Final Oxycodone Doses, Safety Population, Study
OXN2001S

Oxycodone/Naloxone
(N=128)

Initial Oxycodone Dose

0-20mg 20-40mg 40 - 60 mg 60 -80 myg 80 -100 mg 100 mg Overall

(N=28) (N=36) (N=28) (N=15) (N=14) (N=7) (N=128)

Final Dose n(%) n(%) n(%) n(%) n(%) n(%) n(%)
0mg- 20 mg 23 (821 2( 5.8) - - - 25(19.5)
20mg- 40 mg 2(7.1) 21(58.3) - 1(6.7) - - 24(18.8)
40mg- 60 mg 1( 3.6 9(25.0) 19 (67.9) - 1(7.1) - 30(23.4)
60mg- 80 mg 1( 3.6 3(83 9(32.1) 9(60.0) 1(7.1) 23(18.0)
80 mg - 100 mg 1(36 - - 3(200) 10(714) - 14 (10.9)
100 mg - 1( 2.8) - 2(13.3) 2(14.3) 7 (100} 12 (9.4)

Cross-reference: Table 14.1.9.2 and Listing 16.5
N: Number of subjects in population, n: Number of subjects with available data, %: Percentage based on N
The dose intervals are strictly greater than the lower bound and inclusive of the upper bound

The study lacked a primary endpoint, but the primary objective for the extension phase
OXN2001S study was to evaluate the long-term safety and efficacy of OXN PR and quality of life
in subjects with moderate to severe cancer pain.

Efficacy assessments were based on the BFI, BPI-SF, rescue medication use, laxative use, quality-
of-life measures (EuroQol EQ-5D, EORTC QLQ-C30), PAC-SYM and PAC-SYM (b), and number of
bowel movements. The BFI appears to have been the main efficacy measure.

In the absence of a control group, none of these measures provides a robust assessment of
efficacy.

7.1.9.2.  Results
Bowel function index (BFI)

At the beginning of the extension phase, subjects had a mean (SD) BFI score of 42.21 (27.12).
The sponsor claims that the improvement in mean BFI score observed in the OXN PR group in
the core study was maintained over the duration of the extension phase, but the details of the
improvement in that earlier study were not clear, and that data was not included in the current
submission. The mean (SD) BFI scores in the extension phase was 38.90 (27.47) at 6 months,
which is very similar to that observed in the OXN PR treatment group at the end of the core
study, 38.08 (26.94). This suggests that constipation does not flare up with continued
treatment, but it is impossible to draw any strong conclusions without a control group.

Pain (BPI-SF)

At the beginning of the extension phase, the mean (SD) ‘average pain’ score value was 3.52
(1.90), from a possible score of 10. The mean score remained low throughout the 24-week
study, with a similar score at the end of the study 3.63 (2.19) as observed at the start of the
extension phase. These scores compare favourably to the ‘average pain’ score recorded before
the start of study treatment in the core study 4.35 (1.94) for the OxyPR group and 4.28 (1.88)
for the OXN PR group.
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Table 65: Brief Pain Inventory Short-Form (BPI-SF), ‘Average Pain’ Score by Visit (LOCF).
Safety Population, Study OXN2001S

Treatment in Double-blind Phase

OxyPR OXN PR Total
Visit Statistic (N= 62) (N= 66) {N=128)
Visit 9 n 62 66 128
Mean (SD) 3.63 (1.78) 3.42(2.03) 3.52 (1.90)
Median 3.0 40 40
Min, Max 0,8 0, 10 0,10
Visit 13 n 62 66 128
Mean (SD) 3.71(2.12) 3.56 (2.27) 3.63(2.19)
Median 40 40 40
Min, Max 0,8 0, 10 0,10

The mean (SD) BPI-SF pain impairment score value was also stable from the beginning of the
extension phase (26.92 (16.24)) to the end of the study (29.22 (18.25)).

Other endpoints were broadly concordant with these findings, showing no major changes in
number of bowel movements, laxative use, or the PAC-SYM and PAC-SYM (b) questionnaires,
which assess constipation. The use of rescue analgesia was also similar from the start to the end
of the extension phase. Given that there was no control group, and that subjects are likely to
have entered the study because they found the treatment acceptable, the basic stability of these
efficacy measures on treatment does not provide robust evidence of sustained efficacy of OXN.

The EuroQol EQ-5D showed no major changes in the Overall Index Score or Health State Today
Score from the start of the Extension Phase (Visit 9) to the end (Visit 13).

Table 66: EuroQol EQ-5D: Overall Index Score and Health State Today, Safety Population,
Study OXN2001S

Oxycodone/Naloxone

Visit 9 Visit 12 Visit 13
Score Statistic ) (N=128) ) (N= 85) ) (N=103)
Index (UK TTO) n 128 83 95
Mean (SD) 0.49(0.31) 0.59(0.25) 0.46(0.38)
SE 0.03 0.03 0.04
Median 0.6 0.6 0.6
Min, Max 06,10 03,10 -06,10
Health State Today "' n 128 84 96
Mean (SD) 54.10 ( 19.96 ) 61.62 (20.06) 55.94 (26.22)
SE 176 219 268
Median 510 60.0 60.0
Min, Max 00,980 10.0,1000 00,1000

Cross-reference: Table 14.2.7.1a and Listing 16.11

*' The index is calculated through an algorithm using weights for the different responses to the 5 dimension guestionnaire.
' Seale 0 - 100 (0 = worst imaginable health state / 100 = best imaginable health state)

N: Number of subjects in population, n: Number of subjects with available data

7.1.9.3. Conclusions

Overall, the study was broadly consistent with continued efficacy of OXN over the course of 6
months, but it was open-label and uncontrolled, so no firm conclusions can be drawn. Bowel
function and pain scores were generally stable over the course of the study, showing no
improvement or deterioration.

Without a control group, it is unclear whether OXN offered greater efficacy than alternative
treatments, and whether stable scores could reflect the natural history of the underlying
conditions rather than a treatment effect. Furthermore, the study did not specifically address
the need for high-dose Targin, and the number of subjects exposed to the high end of the dose
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range was low, with 12 subjects likely to have been exposed to 120/60 mg/day and none
exposed to 140/70 mg/day or to the maximum proposed dose of 160/80 mg/day.

The study adds some weak support to the notion that Targin has continued efficacy over several
months, but it does not provide evidence that higher doses of naloxone are needed compared to
those that are currently registered.

7.2. Analyses performed across trials (pooled analyses and meta-
analyses)

As noted in the description of the individual studies above, the number of subjects exposed to
high doses of Targin has been low. The sponsor gathered data from a number of minor analgesia
studies and pooled them as shown in the table below. The pool included Studies OXN3503 and
OXN3505, described above, as well as a number of other studies that were not submitted for
detailed review (OXN2001, OXN3001, OXN3006 and OXN3401). The inclusion of studies that
were not available for a critical evaluation greatly reduces the value of this exercise.

The data were presented with descriptive statistics, grouping subjects into those who received a
‘High Dose’, defined as any dose greater than the currently approved maximum of 80/40 mg,
and ‘Low Dose’, consisting of doses within the currently approved range (< 80/40 mg). Dosing
was not randomised, but titrated to effect, so the two groups cannot be considered comparable
in terms of their underlying pain; the High Dose group were selected on the basis of poor
analgesic response to lower doses. Subjects may also have avoided higher opioid doses because
they had dose-related bowel symptoms or were concerned about such symptoms, so the
underlying bowel function in the two groups cannot be considered to have been matched.

Even with multiple studies contributing to the data pool, the number of subjects in the High
Dose range was only 47, and only a few of these are likely to have been exposed to the
maximum recommended dose - the sponsor did not provide a detailed breakdown of exposure,
and the original contributing studies were not included in the submission, so precise patient
numbers are unknown.

As shown in the table below, bowel symptoms as measured by the BFI were slightly more
severe in the High Dose group than in the Low Dose group, at the End of Study time-point, but
the clinical significance of this is uncertain. In particular, it is completely untested whether
higher or lower doses of naloxone would have produced similar results. Compared to the pooled
baseline BFI scores, the End of Study BFI scores were lower, consistent with a favourable effect
of naloxone compared to the naloxone-free treatments that subjects received prior to
randomisation, and this effect was similar in the two pooled dose groups. This suggests that,
even with higher doses of oxycodone, naloxone is capable of improving bowel symptoms, but it
does not address the issue of how much naloxone is needed to produce this effect.
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Table 67: Summary of BFI by visit (LOCF) across Studies 0OXN2001, OXN3001, OXN3006,
OXN3401, OXN3503 and OXN3505

Time Statistic High Dose ? Low Dose ” Total
(N=47) (N=703) (N=750)
Week 0 n 47 701 748
Mean (SD) 66.48 (19.49) 5322 (2742) 54.06 (27.18)
Median 66.7 56.7 56.7
Min, Max 27,100 0, 100 0, 100
Week 2 n 47 674 721
Mean (SD) 3474 (26.12) 3555(27.03) 35.50(26.95)
Median 300 333 31.0
Min, Max 0, 100 0, 100 0, 100
Week 4 n 47 678 725
Mean (SD) 37.59(27.99) 3347 (26.88) 33.74(26.95)
Median 300 300 30.0
Min, Max 0, 100 0, 100 0, 100
End of study n 47 702 749
Mean (SD) 39.33(29.39) 3098 (27.50) 31.51(2768)
Median 333 267 26.7
Min, Max 0, 100 0, 100 0, 100

‘High-dose’ refers to doses > OXN80/40 mg PR per day

Pain scores are shown in the table below. Mean pain scores were slightly higher in the High
Dose group, which is likely to reflect the fact that doses were increased in response to greater
pain levels. These results do not directly clarify whether titration to higher doses was more
effective than leaving patients on lower doses.

Table 68: ‘Average Pain over last 24 Hours’ (LOCF), Studies OXN2001, OXN3001,
OXN3006, 0XN3401, OXN3503, OXN3505

Time Statistic High Dose * Low Dose ® Total
(N=47) (N=703) (N=750)
Week 0 n 47 687 734
Mean (SD) 457 (1.44) 3.93(168) 3.97(167)
Median 40 40 40
Min, Max 2,8 0,10 0,10
Week 1 n 47 654 701
Mean (SD) 453(1.46) 4.01(1.87) 405(1.85)
Median 40 4.0 4.0
Min, Max 1,10 0,10 0,10
Wesk 2 n 46 629 675
Mean (SD) 450(1.43) 383(1.74) 387(1.73)
Median 40 40 40
Min, Max 2,8 0,10 0, 10
Week 4 n 45 613 658
Mean (SD) 420(1.31) 3.83(1.77) 3.85(1.75)
Median 40 4.0 4.0
Min, Max 2,7 0,10 0,10
End of study n 47 697 744
Mean (SD) 443(1.49) 3.97(195) 4.00(1.92)
Median 50 4.0 4.0
Min, Max 1,8 0,10 0, 10

‘High-dose’ refers to doses > OXN80/40 mg PR per day

The sponsor performed a similar pooled analysis of longer-term follow-up data in extension
studies, as shown below. Further up-titration was permitted in these studies, and the final
exposure to higher doses was increased to 107 subjects, but the numbers exposed to the
maximum proposed dose were not stated.
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The pooled results of these studies suggest that mean pain scores change little during follow-up,
consistent with sustained efficacy of Targin, but the evidence is not conclusive because these
studies were unblinded and lacked a control group. The need for higher doses of oxycodone and
higher doses of naloxone, and the optimal ratio of these two agents, was not addressed in any of
the extension studies.

Table 69: ‘Average Pain over Last 24 Hours’ (LOCF), Studies OXN2001S, OXN3001S,
OXN3006S, 0XN3401S

Time Statistic High Dose *® Low Dose ” Total
(N=107) (N=872) (N=979)
Month 0 n 107 859 966
Mean (SD) 4.36(1.54) 3.58(1.64) 3.67(1.65)
Median 4.0 4.0 4.0
Min, Max 1,10 0, 10 0, 10
Month 3 n 102 g22 924
Mean (SD) 3.88(1.81) 354 (1.74) 3.58(1.75)
Median 4.0 4.0 40
Min, Max 0,10 0,9 0,10
Month 6 n 99 815 914
Mean (SD) 428(178) 3585(1.74) 363(1.76)
Median 4.0 4.0 4.0
Min, Max 1,10 0,9 0,10
End of study n 107 872 979
Mean (SD) 417 (1.81) 3.59(1.90) 3.66 (1.90)
Median 4.0 4.0 4.0
Min, Max 1,10 0, 10 0, 10

7.3. Evaluator’s conclusions on clinical efficacy
7.3.1. Conclusions on efficacy in RLS

Only one randomised controlled study (OXN3502) was submitted in support of the proposed
indication for RLS, so it needs to be judged with a substantial measure of caution. This Phase III
pivotal study was only of modest size (completing subjects: OXN n= 107; placebo n= 97; total
n=204) and duration (12 weeks double-blind treatment), but it achieved strong efficacy results
for its primary endpoint (p<0.001) and for all major secondary endpoints (p<0.001 for nearly
all endpoints). The magnitude of the treatment effect, about 7-8 points on the IRLS, from a
baseline of approximately30 points, exceeded the benefit considered to be clinically significant
during power calculations (4 points).

The clinical relevance of the reduction in RLS symptoms is further supported by positive results
for the Clinical Global Impression, sleep quality assessed by a couple of different scales, and
quality of life using an instrument specific for RLS issues.

One of the main deficiencies of the study was its relatively short duration of treatment (12
weeks). This is offset to some extent by extension of the study into an open-label phase. There
are no clear guidelines mandating any particular study duration in the investigation of
treatments for RLS. In the European Medicines Agency (EMEA) guidelines in relation to
insomnia studies (where RLS is listed as a potential cause of insomnia), it is recommended that
treatments intended for long-term use should be studied for at least six months:

‘In principle, a long-term study is needed unless there are compelling safety reasons not to conduct such
trials. In this situation, the indication would be ‘short-term treatment’. This might be done by a double-blind
placebo-controlled extension study or, preferably, by a randomised withdrawal design. In the randomised
withdrawal design, responders to the investigational treatment of sufficient duration are randomised to
continue the investigational drug or switch to placebo. This is done in two time periods. In the first open and
uncontrolled period the stabilised responders continue with the test treatment for 2 to 4 weeks, thereafter
they are randomised and followed for at least 6 months depending on the mechanism of action of the studied
medicinal product. The alternative, a double-blind placebo-controlled extension study, should equally last for
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at least 6 months. Those subjects not coming into the maintenance phase should have their medication
withdrawn under placebo control to detect any possible dependence.’

Overall, considering the strength of the results in the pivotal RLS study, and the lack of apparent
loss of efficacy during the open-label extension study for up to 52 weeks in total, the Evaluator
believes that the evidence for long-term efficacy of Targin in RLS is adequate. Given that
subjects will be in a position to judge their responses to treatment, a gradual decline in efficacy
or the development of tolerance would be likely to be noted, and a dose adjustment or
withdrawal of therapy could be undertaken.

The other main deficiency in the submitted RLS study program is that there was no study of the
efficacy of Targin as add-on therapy, in subjects receiving dopaminergic therapy. The indication
being sought is: ‘Symptomatic treatment of patients with moderate to severe idiopathic Restless
Legs Syndrome (RLS) insufficiently treated with dopaminergic therapy.’ In many cases, this will
lead to use of Targin as an add-on agent, but no study has specifically addressed whether Targin
has efficacy when used in this manner.

Given that clinicians will be free to phase out dopaminergic agents if they appear not to be
contributing to efficacy, leading to Targin monotherapy (which this study suggests is more
effective than placebo), the lack of add-on efficacy data is not considered to be a barrier to
registration. Also, it should be noted that RLS is a subjective symptom, which patients are in a
good position to observe; if Targin lacked efficacy in an individual patient when added to
dopaminergic therapy, the patient could note the lack of response and withdraw the ineffective
agent.

On balance, despite the fact that only one controlled study was submitted and it did not explore
the efficacy of Targin as an add-on agent, the submitted evidence narrowly provides adequate
support for the sponsor’s claims of efficacy for Targin in RLS.

It should be noted that a similar conclusion has been drawn by the EMEA, who have approved
Targin for this indication. It could also be argued that a new indication should not be approved
without a dose-response study.

7.3.2. Conclusions on efficacy of higher doses in chronic pain

The pivotal analgesia study and the supporting studies provide evidence that Targin, titrated
over a range of doses including those already approved, is less constipating than equivalent doses
of oxycodone monotherapy but reasonably similar in terms of analgesia. The pivotal study,
0OXN3506, met both of its primary objectives, demonstrating an improvement in symptoms of
constipation (measured by the BFI) and non-inferiority in pain scores (PIS visual analogue
scale) in subjects taking OXN PR compared to subjects taking OxyPR. The evidence of non-
inferiority was not robust, however, because there appeared to be a significant difference in
analgesic efficacy between Targin and OxyContin, in favour of OxyContin, and the study was not
powered for specific doses.

The benefit of OXN for bowel symptoms was demonstrated in all major analyses of the pivotal
study, including the primary endpoint in the full analysis population (LS mean difference
(SE): -16.05 (3.14); p<0.001, CI: -1822.23.19, -7.169.86, p<0.001), as well as bowel-related
secondary efficacy analyses. Supportive studies produced similar results.

Broadly similar analgesic efficacy of OXN and OxyPR at intermediate oxycodone doses appears
likely. Subjects in both treatment groups of the pivotal study showed reduced pain in the Run-in
Phase, when they commenced OxyPR, and pain scores remained reasonably constant
throughout the Double-blind treatment period. The sponsor’s statistical analysis of this result
was not particularly convincing. In the primary PP analysis, the sponsor’s null hypothesis was
that the ratio of ‘average pain over the last 24 hours’ between OXN PR and OxyPR was 2 120%.
This hypothesis was rejected with p<0.001, but it should be noted that that lesser increases of
pain (such as a 19% increase in pain) could be considered clinically significant. Pain scores were
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quite similar in the two active groups, so it appears very likely that, in clinical practice, any
analgesic difference between the two treatments would fall well short of the sponsor’s 120%
threshold, but the provided analyses do not clarify this likelihood. The 95%Cls for the treatment
differences in the pivotal study were not reported clearly in the text of the study report, but
were included in a subsequent table, and this analysis suggested that pain scores could be
almost up to one unit higher with OXN (treatment difference in favour of OxyPR, -0.65;

95%CI -0.99 to -0.3), which is a large difference relative to the mean pain scores of about 3.5 to
4. Also, the 95% CI excluded zero, apparently indicating a significant difference, but the sponsor
did not comment on this anywhere in their submission. Given that the maximum-dose subgroup
was relatively small, broader 95%Cls would be expected for a dose-specific analysis of this
endpoint, and the 95%Cls would be expected to include differences that could be considered
clinically significant.

A more substantial issue is that the submitted studies did not specifically assess the efficacy of
doses above those already approved, relative to approved doses. Furthermore, exposure to the
maximum proposed dose only occurred in a minority of patients in the pivotal study, which was
not powered to allow assessment of efficacy at specific doses. Only 31 subjects received the
highest proposed dose of Targin (160/80 mg/d) in the pivotal study, only 19 subjects received
the maximum dose in the major supportive crossover study 038-002, and in a pooled analysis of
several minor studies, only 47 subjects received Targin at doses above those already approved
(>80/40 mg/d). The pooled analysis of minor studies did not specifically assess the maximum
proposed dose, but it seems very likely that very few patients (and possibly only one patient)
received the maximum dose across all of the minor studies.

In particular, the following issues remain poorly characterised:

1. The analgesic efficacy of the higher, proposed oxycodone doses (>40 mg BD, up to 80 mg
BD) compared to lower, approved oxycodone doses (<40 mg BD) has not been assessed in
any study in the current submission. In all studies, oxycodone doses were non-random and
titrated to effect; the parallel treatment groups had equivalent oxycodone dosing and only
differed in terms of naloxone treatment, so an oxycodone dose comparison across
treatment groups is not possible. Subgroup analysis by oxycodone dose was performed to
some extent, but this is of limited utility given the non-random, unblinded allocation of
doses and the small numbers exposed to the highest doses.

2. The efficacy of high-dose naloxone (>20 mg BD, up to 40 mg BD) in preventing constipation
due to the proposed higher oxycodone doses has not been directly assessed in an
adequately powered study. Although some subjects in the Targin group of the pivotal study
received high-dose naloxone, and their results can be compared with subjects who received
equivalent doses of oxycodone without naloxone, the study was not adequately powered
for such a subgroup analysis.

3. Whether or not high-dose naloxone might antagonise oxycodone and compromise the
analgesic efficacy of oxycodone has not been directly assessed in an adequately powered
study. Pain scores in subjects using higher doses of Targin in the pivotal study were
compared with subjects using equivalent doses of oxycodone without naloxone, but only
descriptive statistics were presented (see table below), and no study was adequately
powered for such a comparison. The lack of statistical power in the upper end of the
proposed dose range is particularly important given that the sponsor sought to
demonstrate non-inferiority of Targin relative to naloxone-free oxycodone.

4. An oxycodone: naloxone ratio of 2:1 has been proposed for the new, higher Targin doses.
This ratio is based on consistency with the ratio already used in lower, approved doses, but
no clinical study directly assessed the suitability of this ratio at high doses, in comparison to
alternative ratios. In every analgesic study submitted, individual naloxone doses in the
Targin group were based directly on the titrated oxycodone dose, at a fixed 2:1 ratio.
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5. No study compared the proposed higher doses of Targin with the current recommended
practice of combining Targin and OxyContin to reach higher total oxycodone doses.

Table 70: Pain Intensity Scale - ‘Average Pain Over 24 Hours’ - Observed Values, Per
Protocol Population, Study OXN3506

Timepoint OXN PR OxyPR
Value Change from Value Change from
Baseline Baseline

Dose level 100-120 mg/d

Baseline n 60 64
Mean (SD) 3.5(0.79) 3.3(1.03)
Median 4.0 4.0
Min, Max 1,5 1,6

Week 5 n 60 60 62 62
Mean (SD) 3.6 (1.29) 0.2 (1.32) 3.4 (1.40) 0.0 (1.34)
Median 4.0 0.0 40 0.0
Min, Max 0,6 4,4 0,7 4,4

Dose level 140-160 mg/d
Baseline n 33 35

Mean (SD) 3.7 (0.53) 35 (0.78)
Median 4.0 40
Min, Max 2.4 1,4

Week 5 n 33 33 32 32
Mean (SD) 3.6 (0.94) 0.1 (0.70) 35(1.19) 0.1 (0.84)
Median 40 0.0 40 0.0
Min, Max 1,6 1,2 1,6 3,2

8. Clinical safety

8.1. Studies providing evaluable safety data

The sponsor submitted three different Summaries of Clinical Safety (SCS), one for each of the
proposed variations (the RLS indication, the higher maximum dose, and the PI revision
mentioning new abuse-potential studies). Of these, the most important was the SCS dealing with
the proposed increase in the maximum dose. The Targin doses proposed for use in RLS have
already been widely used in the treatment of pain, and the safety profile of Targin (OXN) in that
dose range is well known, so the RLS studies did not add substantially to existing knowledge of
the safety profile of Targin. The studies submitted in support of the abuse-potential claims in
the proposed PI were all small, single-dose studies, which did little to characterise the safety of
Targin outside the narrow context of the pharmacology of abuse.

All clinical efficacy studies used a similar approach to safety monitoring. AEs were collected at
scheduled visits and unscheduled hospital admissions, graded by severity, and classified using
standard definitions. Investigators recorded their opinion on whether they felt the AE was likely
to have been causally related to the study medication. Laboratory monitoring, including
examination of full blood counts, electrolytes and liver function, were assessed at baseline and
at regular intervals throughout the study. For the major studies, ECGs were also performed at
baseline and at regular intervals throughout the studies.

8.1.1. Pivotal studies

Two efficacy studies can be considered pivotal in terms of the safety analysis. Study OXN3506
was the pivotal analgesic study, and assessed Targin at doses above those currently registered
for this indication, up to the proposed new maximum dose of 80/40 mg twice daily. OxyContin
(prolonged-release oxycodone without naloxone) served as the active comparator, and was
titrated to doses equivalent to those used in the OXN group, so differences in exposure were only
present for naloxone; this study does not provide any comparative data relevant to the
oxycodone component of high-dose OXN.
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Study OXN3502 was the pivotal RLS study, and assessed the use of OXN at lower doses, within
the currently approved range, starting at 5/2.5 mg twice daily but titrating as needed to a
maximum of 40/20 mg OXN PR twice daily. The comparator was placebo, so this study provides
the major source of placebo-controlled safety data in the submission, albeit at low doses that
have already been well studied in the context of analgesia. The study design does not allow the
safety of oxycodone and naloxone to be assessed independently, because all recipients of active
treatment received both active components at a fixed 2:1 ratio, but the low systemic
bioavailability of naloxone means that most AEs are likely to have been due to the oxycodone
component.

The pivotal RLS study had a long-term, open-label extension phase, which provided further
safety data, but it is not possible to draw strong conclusions from the incidence of AEs in the
long-term extensions, because of their open-label design and lack of any control data.

The pivotal analgesia study did not have a long-term extension, and long-term exposure to high
doses of Targin in the treatment of pain is very limited.

8.1.2. Pivotal studies that assessed safety as a primary outcome
No pivotal studies assessed safety as their primary outcome.
8.1.3. Other studies

All of the submitted studies assessed the incidence of AEs, but the clinical pharmacology studies
had low patient numbers, limiting the value of this data. Also, the PK studies used naltrexone, an
oral opioid antagonist, to limit opioid-induced side effects, so the incidence of AEs was
artificially reduced. Conversely, the healthy volunteers in these studies had not undergone
gradual titration towards the tested dose, so they did not have the tolerance to opioids that
might be expected in usual clinical contexts. The studies of abuse potential involved atypical
routes of administration, and in some cases involved co-administration of methadone in
patients with chronic opioid addiction. Overall, this means the safety data from the clinical
pharmacology studies was of limited relevance to standard clinical settings. No specific safety
concerns were raised by any of these studies, and the synopsis for each PK or PD study should
be consulted for further details.

The supportive analgesia studies provide some additional safety data, which is summarised in
the relevant sections below. Study 038-002, which was previously submitted and evaluated
studied OXN and OxyPR at doses above those currently registered, but it employed a crossover
design with inadequate washout, limiting its value for safety comparisons. The supportive
studies OXN3503 and OXN3505 provided active-controlled safety data in a parallel-group
design, but the numbers exposed to high doses was very low. The long-term extension Study
OXN2001S provides some long-term data that included exposure to high doses, but its utility is
reduced by the unblinded nature of the assessments and the lack of a control group.

The sponsor also pooled several minor analgesia studies, in view of the low numbers of patients
exposed to high doses in each individual study. This pooled analysis allows a comparison of
‘High-dose’ treatment (2100/50 mg/d) with ‘Low-dose’ treatment (< 80/40 mg/d). Despite this
pooling, only 47 patients contributed data to the ‘High-dose’ pool; the number receiving the
highest proposed dose (160/80 mg/d) was not clearly reported, but is likely to have been very
low.

8.2. Patient exposure

For currently approved doses, there has already been extensive exposure to Targin in previously
reported studies, as shown in the following table.
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Table 71: Duration of Exposure to Oxycodone/Naloxone (all subjects from completed
studies)

Indication Number of Person time

Duration of Exposure Subjects (days)
(N=4019)

Total
Any 4019 484562
> 1 month 1973 461225
> 3 months 1389 422218
> 6 months 1038 381214
= 12 months 702 286629

Reference [see 2nd Oxycodone/Maloxone DSUR, Report interval: 13 April 2012 - 12 April 2013]

By contrast, exposure to the proposed high doses (above 80/40 mg/d) has been very limited, as
discussed below.

8.2.1. Exposure to high doses in analgesia studies

In the pivotal analgesia study, 0XN3506, 123 subjects were exposed to OXN, for a mean
duration of 32 days, but only 15 subjects were exposed to 140/70 mg/day and only 31 subjects
were exposed to the proposed maximum dose of 160/80 mg/day (based on the highest dose to
which subjects were exposed for at least 7 days, as shown in the second table below).
Considering the highest dose alone, these patient numbers would normally be considered more
typical of a Phase 1 study rather than a Phase III pivotal study. Most of the subjects exposed to
the highest dose were already on this dose at the commencement of the Double-blind phase, as
shown in the third table below, but some only reached the highest dose during the study. (The
tables disagree on the number of subjects exposed to 160/80 mg/day, possibly because subjects
with exposure <7 days are not counted in the second table below).

Table 72: Exposure to Study Medication, Study OXN3506

OXN PR OxyPR
(N=123) (N=120)
Exposure (days) n 123 120
Mean (SD) 322(9.94) 33.0(8.59)
Median 36.0 36.0
Min, Max 2,41 2,40
Cumulative exposure [n (%)] Any 23 (100.0) 20 (100.0)
=1 week 16 ( 94.3) 115 (95.8)
= 2 weeks 108 ( 87.8) 111 (92.5)
= 3 weeks 06 ( 86.2) 109 (90.8)
= 4 weeks 06 ( 86.2) 106 ( 88.3)
z 5 weeks 97 (78.9) 93(77.5)
Daily Dase (mg) n 123 120
Mean (SD) 121.4(23.82) 120.5(24.02)
Median 116.7 116.7
Min, Max 60, 160 57, 160

Reference: CSR Table 38
N: Number of patients in population. n: Number of patients with available data. %: Percentage based on N
Exposure is defined as the number of days from first dose to last dose where study medication was taken by the patient
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Table 73: Dose Levels in Double-blind Phase, FA Population Study OXN3506

Dose Level (mg/d) OXN PR OxyPR
(N=121) (N=116)
100 40 (33.1%) 42 (36.2%)
120 26 (21.5%) 30 (25.9%)
140 15 (12.4%) 13 (11.2%)
160 31 (25.6%) 28 (24 .1%)

Dose levels are defined as the highest dose taken on more than 7 consecutive days.
*: 12 Patients are excluded due to early dropout and thus violation of the definition above

Table 74: Shift of Dose from Baseline to End of Study, OXN3506

Dose at End of Study (mg/d)

Dose at Baseline OXN PR OxyPR
(mg/d) (N=121) (N=1186)
100 120 140 160 100 120 140 160
100 40 6 . 1 43 3
120 . 25 2 . 1 26 2 1
140 . . 14 4 . . 12 1
160 . . . 28 . . . 27

One patient was two days in study and did not receive full IMP dose and is therefore excluded from this table

The supportive analgesic study, 038-002, was a cross-over study using Targin (designated OXN
or OXN PR in the provided tables) at doses of 120/60 or 160/80 mg/day, in two divided doses,
and equivalent doses of prolonged-release oxycodone (OxyPR) without naloxone. Patients
received OXN for a mean 32.0 = 8.1 days and OxyPR for a mean of 32.8 + 7.6 days. Of the 52
patients who received OXN, 33 (63%) received the 120/60 mg/day dose, and 19 received the
proposed maximum 160/80 mg/day dose. (Of 54 patients exposed to OxyPR, 36 received
120/60 mg/day and 18 received 160/80 mg/day.)

In the open-label period, 34 patients were exposed to OXN for a mean of 124.8 + 69.9 days. Of
those, 16 patients were exposed to120/60 mg/day and 18 were exposed to 160/80 mg/day.

Exposure in the minor supportive studies is summarised below. The mean daily dose in Studies
OXN3503, 0XN3505 and OXN2001S was well below the currently approved maximum of 80/40
mg/day. The number of subjects exposed to the maximum proposed dose in these studies was
not clearly reported in the Summary of Clinical Safety, but appears to have been one in total:
none from OXN3503, one from OXN3505, and none from OXN2001S.

Table 75: Exposure to Study Medication for OXN PR across Supportive Clinical Trials

PARAMETER

OXN3503" OXN3505 OXN2001S
Exposure [days]
n 101 111 126
- Mean (SD) 76.0 (23.73) 25.1 (8.46) 122.17 (64.24)
— Median 850 28.0 162.0
- Min, Max 2,92 2,34 1,193
Total dose [mg]
n 101 110 126
— Mean (SD) 2676.9 (1764.2) 1156 (820) 6675.5 (5086.6)
- Median 17200 1015 5290.0
- Min, Max 30, 7880 80, 4960 70,20160
Average daily dose [mg]
n 101 110 126
-~ Mean (SD) 34.5(19.79) 487 (29.0) 56,24 (28.73)
- Median 264 40.0 52.8
- Min, Max 15.0, 96.1 20, 160 10,120

Tdouble-blind safety population
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Study OXN3503 had a notional maximum dose of 120/60 mg/day, which is below the proposed
new maximum, but it seems likely that no subjects were titrated to 120/60 mg/day anyway;
only three subjects were exposed to 100/50 mg/day and all other subjects received doses that
are already approved.

Study OXN3505 allowed doses up to 160/80 mg/day, but only one patient received this dose, as
shown below, and only 12 patients received doses in the range 100/50 to 140/70 mg/day.

Table 76: Initial Dose and Maximum Dose reached, OXN PR, Safety Population, Study
OXN3505

Initial dose

(mg) Maximum dose reached (mg

Frequency

Percent 20 30 40 60 80 100 120 (140 160 |Total

20 25 4 3 1 0 1 0 0 0 34
22.73 |3.64 |2.73 |0.91 |0.00 |0.91 |0.00 |0.00 |0.00 |30.91

30 0 10 4 2 0 0 0 0 0 16
0.00 |[9.09 |3.64 |1.82 |0.00 |0.00 |0.00 |0.00 |0.00 |14.55

40 0 0 20 6 2 0 1 0 0 29
0.00 |0.00 |18.18 |545 |1.82 |0.00 |0.91 |0.00 |0.00 |26.36

60 0 0 0 7 4 1 0 0 0 12
0.00 |0.00 |0.00 |6.36 |3.64 |0.91 |0.00 |0.00 |0.00 |10.91

80 0 2 13

0 0 0 9 1 1 0
0.00 |0.00 |0.00 |0.00 818 [0.91 |1.82 [0.91 [0.00 |11.82

100 0 0 0 0 0 2 0 1 0 3
0.00 |0.00 |0.00 |0.00 |0.00 |1.82 |0.00 [0.91 [0.00 |2.73
120 0 0 0 0 0 0 1 1 0 2
0.00 |0.00 |0.00 |0.00 [0.00 |0.00 |0.91 [0.81 |0.00 |1.82
160 0 0 0 0 0 0 0 0 1 1
0.00 |0.00 |0.00 |0.00 [0.00 |0.00 |0.00 |0.00 |0.91 |0.91
Total 25 14 27 16 15 5 4 3 1 110

22.73 |12.73 |24.55 |14.55 |13.64 [455 |364 [2.73 |0.891 |100.00
Frequency Missing = 1

Study OXN2001S only allowed dosing up to 120/60 mg/day, below the proposed new
maximum, and this study had no control group so it is of limited value.

8.2.2. Exposure in RLS studies

Exposure to Targin in the context of treating RLS was limited to a single pivotal study
(OXN3502) and its open-label extension (OXN3502S). In the Double-blind Phase of the pivotal
study, the intended duration of treatment was 12 weeks (84 days), and this was generally
achieved in the active group, which had a median duration of exposure of 91.0 days. The placebo
group had a shorter median exposure (68 days), reflecting the higher discontinuation rate in the
placebo group. Overall, 69.3% of the OXN group and 49.4% of the placebo group received study
medication for = 84 days.

The average daily dose of oxycodone in the OXN group was approximately 22 mg, with a
notional average daily dose in the placebo group of approximately 35 mg.

In the Open-label Extension Phase, the median duration of exposure was 281 days (range: 4 to
297 days). The protocol-planned duration of treatment was 40 weeks (280 days) and in total
156 (79.2%) subjects received study medication for 271 days or more, in the Extension Phase,
resulting in an overall exposure of one year across the two studies.

The mean dose of oxycodone in the Extension Phase was approximately 18 mg daily.
8.2.3. Exposure in PK/PD studies

Exposure in the PK and PD studies was largely restricted to single doses per crossover phase,
with the exception of one multi-dose PK study (OXN1507). Three of the studies (OXN1505,
OXN1506 and OXN1507) were submitted in support of the proposed increased maximum dose
(80/40 mg twice daily) and directly tested individual doses of 80/40 mg.

Extract from the Clinical Evaluation Report for Targin Submission PM-2015-01090-1-1 Page 106 of 164



Therapeutic Goods Administration

In Study OXN1506, 40 subjects completed the study and were randomly administered 5 of the 7
doses of study medication over 5 study periods. The test treatments were OXN tablets at 5
different strengths (2.5/1.25 mg, 15/7.5 mg, 30/15 mg, 60/30 mg and 80/40 mg), and the
reference treatments were previously well-characterised doses of OXN PR (10/5 mg and 40/20

mg).

In Study OXN1505, 23 subjects completed the study and received all 3 treatments over 3 study
periods (OXN80/40 mg in a fed and fasted state and oxycodone/naloxone liquid in a fasted
state), 1 subject received two study treatments (oxycodone/naloxone liquid in a fasted state

and OXN80/40 mg PR in a fed state), and 4 subjects received one study treatment (1 subject:
0OXN80/40 mg PR in a fed state, 3 subjects: 0OXN80/40 mg PR in a fasted state).

In Study OXN1507, 20 randomised subjects received twice-daily doses of 80/40 mg or 40/20
mg over two different crossover sessions of 3 %2 days each. All subjects received at least one
dose of OXN 80/40 mg, but 2 subjects discontinued from the study without receiving any
OXN40/20 mg PR.

In Study ONU1001, 50 subjects were treated on two separate occasions with single doses of
oxycodone/naloxone 10/5 mg.8

In Study ONU1002, 55 subjects were treated on two separate occasions with single doses of
oxycodone/naloxone 40/20 mg.

In Study ONU1009, 30 subjects were treated with single doses of oxycodone/naloxone 20/10
mg in one of the crossover stages.

In Study ONU1003, 16 subjects were in Group 1 (oral, chewed, 40/20); 27 were in Group 2 (IN,
40/20 mg); and 24 in Group 3 (IV, oxycodone 0.07 mg/kg/naloxone placebo, oxycodone 0.07
mg/kg/naloxone 0.035 mg/kg, or oxycodone placebo/naloxone placebo).

In Study ONU1004, 18 subjects completed treatment session 1 (OXN 30/15 mg) and 16 subjects
completed treatment session 2 (OXN 60/30 mg).

In Study ONU1007, 37 subjects were treated with single doses of OXN 40/20 mg.
In Study ONU1008, 33 subjects were treated with OXN 60/30 mg.

8.3. Adverse events
8.3.1. All adverse events (irrespective of relationship to study treatment)
8.3.1.1.  AEs in analgesia studies

In the pivotal analgesic study, 0XN3506, a total of 67 subjects (54.5%) in the OXN group
reported at least one Adverse Event (AE), compared to a slightly lower total of 57 subjects
(47.5%) in the OxyPR group. The incidence of AEs was increased at higher doses (140-160 mg
oxycodone per day) in both the OXN and OxyPR treatment groups, compared to lower doses
(100-120 mg/d), as shown in the second and third tables below. For subjects receiving OXN, the
proportion of subjects reporting AEs was 47.0% and 60.9% in the lower and higher dose
subgroups, respectively, and for OxyPR recipients the proportions were 40.3% and 53.7%,
respectively. Doses were not randomised, so a higher proportion of AEs might not simply reflect
a dose-related increase in side effects, but could also be a marker of more severe underlying
problems necessitating higher analgesic doses.

8 For brevity, discontinuations are not considered and the patient numbers for each minor study refer to
those randomised.
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The proportion of AEs at the highest dose level, oxycodone 160 mg/day, was not specifically
reported, but is obviously of interest given the sponsor’s proposal to increase the maximum
dose to this level. This information should be provided.

Table 77: Summary of Adverse Events: Safety Population, Study OXN3506

OXN PR OxyPR Total

(N=123) (N=120) (N=243)

Patients with at least one AE [n (%)] 67 (54.5) 57 (47.5) 124 ( 51.0)
Number of AEs (#) 185 143 328
Patients with at least one related® AE [n (%)] 47 (38.2) 29(242) 76 ( 31.3)
Number of related® AEs {#) 119 62 181
Patients with at least one severs AE [n (%0)] 10( 8.1) 9(75) 189( 7.8)
Number of savere AEs (#) 10 14 24
Patients with at least one related® severe AE [n (%)] 8(6.5) 5(42) 13(:5.3)
Number of related” severe AEs (#) 8 6 14
Patients with at least one SAE [n (%)] 3(24) 4( 3.3) 7(29)
Number of SAEs (#) 3 5] 9
Patients with at least one related® SAE [n (%)] - - -
Patients who died [n (%)] 1( 0.8) 3({248) 4( 16)

Patients who died of a related® SAE [n (%)] - - -

Reference: CSR Table 42

N: Number of patients in population. n: Number of patients with data available. #: Number of events. %: Percentage based on N.
* Investigator considered AE to be Unlikely, Possibly, Probably or Definitely related to study medication.

Note: A patient may have findings in more than one category.

AEs coded using MedDRA version 14.0.

Table 78: Summary of Adverse Events: Double-Blind Safety Population. Subgroup, Dose
100-120 mg/day Study OXN3506

OXN PR OxyPR Total

(N=66) (N=72) {N=138)

Patients with at least ane AE [n (%)] 31 (47.0) 29 (40.3) 60 (43.5)
Number of AEs (#) 74 64 138
Patients with at least one related® AE [n (%)] 21 (31.8) 13 (18.1) 34 (24.6)
Number of related® AEs (#) 3h 23 58
Patients with at least one severe AE [n {%}] 3(45) 3(432) 6( 4.3)
Number of severe AEs (#) 3 4 7
Patients with at least one related® severe AE [n (%)] 2( 30 1(14) 3(22)
Number of related® severe AEs (#) 2 1 3
Patients with at least one SAE [n (%)] 2( 3.0 2(28) 4( 29)
Number of SAEs (#) 2 4 6
Patients with at least ane related® SAE [n (%] - - -
Patients who died [n (%)] - 1( 14) 1( 0.7)

Patients who died of a related® SAE [n (%)] - - -

Reference: CSR Table 43

N: Number of patients in population. n: Number of patients with data available. # Number of events. %: Percentage based on N.
* Investigator considered AE to be Unlikely, Possibly, Probably or Definitely related to study medication.

Note: A patient may have findings in more than cne category.

AEs coded using MedDRA version 14.0.
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Table 79: Summary of Adverse Events: Double-Blind Safety Population. Subgroup, Dose
140-160 mg/day Study OXN3506

OXN PR OxyPR Total

(N=48) {N=41) (N=87)

Patients with at least one AE [n (%)] 28 (60.9) 22 (53.7) 50 ( 57.5)
Number of AEs (#) 7€ 54 130
Patients with at least one related® AE [n (%)] 18 ( 39.1) 12 (293) 30 (34.5)
Mumber of related® AEs (#) 53 29 82
Patients with at least one severe AE [n (%)] 3({ 6.5] 1( 2.4) 4 ( 4.6)
Number of severe AEs (#) ! 2 5
Patients with at least one related® severe AE [n (%)] 2( 43 1( 2.4) 3( 34)
Number of related” severe AEs (#) 2 2 4
Patients with at least one SAE [n (%]] 1({ 22 - 1( 1.1)
Number of SAEs (#) 1 - 1
Patients with at least one related® SAE [n (%)] - - -
Patients who died [n (%)] (.22 - 1( 1.1)

Patients who died of a related” SAE [n (%)] - - -

Reference: CSR Table 44

N: Number of patients in population. n: Number of patients with data available. #: Number of events. %: Percentage based on N.

* Investigator considered AE to be Unlikely, Possibly, Probably or Definitely related to study medication.

Note: A patient may have findings in more than one category.

AEs coded using MedDRA version 14.0.

The types of AEs observed were typical of the known side-effect profile of opioids, as shown in
the table below, which ranks individual AEs according to their incidence in the combined study
population (OXN and OxyPR groups combined). The most common AEs in the OXN group were
nausea (reported in 9.8%), hyperhidrosis (6.5%), diarrhoea (4.9%), abdominal pain (4.1%) and
‘pain’ (4.1%). (The significance of unspecified pain, as an AE, in a study that required chronic
pain as an entry criterion, is doubtful; many more subjects are likely to have experienced pain
but not reported it as an AE). For most AEs, the distribution was similar in the OXN and OxyPR
groups, but there was an excess of nausea (9.8% versus 5.0%), hyperhidrosis (6.5% versus
2.5%) and drug withdrawal syndrome (3.3% versus 0.8%) in the OXN group. The excess of
withdrawal symptoms in the OXN group suggests some systemic opioid antagonism from
naloxone, despite its low bioavailability. Drug withdrawal symptoms were also monitored by
specific rating scales, which are discussed separately in Withdrawal syndrome section.
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Table 80: Most Frequent Adverse Events, Incidence 2 1% in Any Treatment Group, Safety
Population, Study OXN3506

Preferred Term OXN FR OxyPR Total
(N=123) (N=120) {N=243)

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

Subjects with at least one AE 67 (54.5) 57 (47.5) 124 (51.0)
Nausea 12( 9.8 6( 50 18(74)
Diarrhoea 6( 4.9 5(42) 11( 4.5)
Hyperhidrosis 8( 6.5 3( 25 11( 4.5)
Abdominal pain 5( 4.1 4( 3.3) 9( 37
Pain 5( 4.1 4( 3.3) 9( 37
Abdominal pain upper 4{ 3.3 4( 3.3) 8( 3.3)
Tremor 4( 33 3( 25 T(29)
Anxiety 1( 08 5(42) 6( 25)
Restlessness 5( 41) 1(08) 6( 2.5)
Decreased appetite 2{ 1.6) 3(25) 5(21)
Dizziness 4( 33 1(0.8) 5(21)
Drug withdrawal syndrome 4( 33 1(08) A{21)
Hypertension 2( 1.6 3(25) 5 21)
Insomnia 3( 24 2(1.7) 5( 21
MNeoplasm malignant 2{ 1.8 3(25) 5( 2.1)
Constipation 2( 1.6 2(17) 4( 1.8)
Gamma-glutamyliransferase increased 1( 0.8} 3(25) 4( 1.6)
Headache 2{ 1.6 2{ 1.7) 4( 1.6)
Hyponatraemia 1( 0.8} 3( 25 4( 1.8)
Nasopharyngitis 3( 24 1( 0.8) 4{ 1.6}
Agitation 2{ 1.6} 1(0.8) 3(12)
Anaemia 1( 0.8} 2 1:7) 3(12)
Arthralgia (24 - 3(12)
Asthenia 2( 186 1(0.8) 3(12)
Back pain 2( 16 1(0.8) 3(12)
Blood calcium decreased - 3(25) 3(12)
Depression 2{ 1.6) 1(08) 3(12)
Disturbance in attention 1( 0.8} 2( 1.7 3(12)
Flatulence 1( 0.8} 2( ) 3(12)
Hypercholesterclaemia 3( 24 - 36:21.2)
Qedema peripheral (24 - 3(12)
Rhinorrhoea 1( 0.8} 2(17) 3(12)
Somnolence 2{ 1.6 1( 08) 3(12)
Vomiting 1( 0.8} 2( 17 3(12)
Blood albumin decreased 2(1.9) 2( 0.8)
Blood phosphorus decreased - 2(1.7) 2({ 08)
Chills 2( 1.6} - 2( 08)
Dry mouth - 2 1) 2( 08)
Dyspepsia 2( 1.6 - 2({ 08}
Feeling of body temperature change 2{ 1.6) - 2( 08)
Gastritis 2( 16} - 2(08)
Hypertriglyceridaemia 2{ 1.6) - 2(08)
Imitability 2( 1.6 - 2(08)

N: Number of subjects in population. n: Number of subjects with available data. %: Percentage based on N.

In the crossover study, 038-002, the incidence of AEs was slightly higher, as shown in the table
below. (The table presents the data in a confusing way: the numbers 73 and 95 refer to the
number of individual AEs reported in each group, and amount to a reporting rate of >100% -
that is, more than one AE per subject - but this has been cropped at 100%. Also, ‘<2%’ in the
footnote should read =2%").

Because of inadequate washout between treatments, it is not possible to draw strong
conclusions about the overall tendency of each treatment to produce side effects. Diarrhoea was
notably more common during treatment with OXN, but other AEs occurred with similar
frequency during each treatment. Given that OxyPR was associated with a higher incidence and
severity of constipation, and that opioids slow gut motility, an effect antagonised by naloxone, it
is not surprising that diarrhoea was more common while subjects received OXN, but it remains
unclear to what extent OXN caused diarrhoea, because there was no placebo group. (Diarrhoea
was also more common in the OXN group of the pivotal analgesic study, as shown above, but it
was not a major feature in the pivotal RLS study, discussed below.).
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Table 81: Incidence of Most Common Adverse Events, Double-Blind Period, Study 038-
002

Active OXN PR OxyPR

TOTAL PATIENTS AND b c
EVENTS 31 (59.6%) 73 (100%:) 36 {66.7%) 95 (100%)
Event No. of Patients No. of Patients No. of Patients No. of Patients
Mausea 8 (154%) B (11.0%) 8 (14 8%) 9 (9 5%)
Diarhea 7(135%) 7 (9.6%) 3(5.6%) 3(3.2%)
Vomitting 4 (7.7%) G (B.2%) 4 (7.4%) 4 (4.2%)
Abdominal Pain 3(5.8%) 3(4.1%) 4 (7.4%) 5(5.3%)
Insomnia 3(5.8%) 3(4.1%) 1{1.9%) 2(1.1%)
Gastroenteritis viral 2 (3.8%) 2(2.7%) 1(1.9%) 2(1.1%)
Hyperrhidrosis 2 (3.8%) 2 (2.7%) 1(1.9%) 2(2.19%)
Masopharyngitis 2(3.8%) 3(4.1%) 1(1.9%) 2(1.19%)
Upper Respiratory Infection 2 (3.8%) 2 (2.7%) 2(3.7%) 2(2.1%)

Reference CSR Table 10
Events occurring in <2% of patients receiving active OXN PR.
® Total of 52 patients exposed to active OXN FR.
° Total of 54 patients exposed to OxyPR.
In the pooled analysis of the minor analgesia studies, the overall distribution of AEs was similar
to those observed in the pivotal analgesia study and the crossover study 038-002. In the core
phases of the pooled studies (see the table below), the most common AEs were in the
gastrointestinal system (30.8%), followed by general disorders and administration site
conditions (16.3%) and nervous system disorders (16.1%). The most frequent individual AEs
were nausea (8.1%), headache (5.9%), hyperhidrosis (4.4%), constipation (4.1%), abdominal
pain (3.7%), fatigue (3.7%) and diarrhoea (3.6%).

In the High dose subgroup, the most frequent individual AEs (reported in = 2 patients) were
nausea, fatigue, pain, anorexia (each reported in 3 patients, 6.4%), constipation, vomiting,
cancer pain, depression, hyperhidrosis, headache, and hot flushes (each reported in 2 patients,
4.3%).

Table 82: Adverse Events in Pooled Analysis, Studies OXN2001, OXN3001, OXN3006,
OXN3401, 0XN3503, OXN3505

High Dose® Low Dose” Total

(N=47) (N=703) {N=750)

Patients with at least one AE [n (%] 36 (76.6) 485 ( 69.0) 521 (69.5)
Number of AEs (#) 105 1651 1756
Patients with at least one related” AE [n (%)] 22(46.8) 296 (42.1) 318 (424)
Number of related® AEs (#) 63 763 826
Patients with at least one severe AE [n (%0)] 3(17.0) 96 (13.7) 104 ( 13.9)
Number of severe AEs (#) 18 181 199
Patients with at least one related” severe AE [n (%)] 3(64) 47 ( 6.7) 50( 6.7)
Number of relatedc severe AEs (#) 10 92 102
Patients with at least one SAE [n (%)] 6(12.8) 51(73) 5F( 7.6)
Number of SAEs (#) 6 90 96
Patients with at least one related® SAE [n (%)) - 17( 2.4) 17( 2.3)
Number of related® SAEs (#) - 34 4
Patients who died [n {%)] 2( 4.3) 14 ( 2.0) 16 ( 2.1)

Patients who died of a relatechAE [n (%)] - - -

a: Patients with mare than 80mg of OXN PR intake for more than 7 subsequent days.

b: Patients that received GXN but do not belong in the high dose group

N: Number of Patients in population. n: Number of patients with data available. # Number of events.

%: Percentage based on N.

¢ Investigator consideraed AE to be 'Unlikely’, 'Possibly’, 'Probably’ or 'Definitely’ related to study medication.
Note: A patient may have findings in more than one category.

OXMN3001 & OXN3401 have no patients in the high dose group.

In the extension phases of the pooled studies, the pattern was broadly similar with the most
common organ system involved being the gastrointestinal system (32.8%), followed by the
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musculoskeletal system and connective tissue (29.6%), and then infections and infestations
(26.8%).

The most frequent individual AEs in the pooled extension phases were constipation (8.7%),
hyperhidrosis (5.5%), nausea (5.9%), depression (4.8%), headache (4.3%) and nasopharyngitis
(3.7%). In the ‘High-dose’ subgroup, the most frequently reported AEs (reported in = 5 patients)
were constipation (12 patients, 11.2%), nausea (10 patients, 9.3%), malignant neoplasm
progression (9 patients, 8.4%), hyperhidrosis (9 patients, 8.4%), back pain (8 patients, 7.5%),
drug withdrawal syndrome (7 patients, 6.5%), pain (7 patients, 6.5%), headache (5 patients,
4.7%). In many cases, such as progression of malignancy, these complaints appear to be due to
the underlying conditions that led to the patient entering the study. Without a control group, it
is not possible to draw any conclusions about the extent to which these AEs were caused by
Targin.

Table 83: Adverse Events in Pooled Analysis, Extension Phase, Studies 0XN2001S,
OXN3001S, 0XN3006S, 0XN3401S

High Dose® Low Dose” Total

{N=107) (N=872) (N=979)

Patients with at least one AE [n (%6)] 93(86.9) 669 (76.7) 762 (77.8)
Number of AEs (#) 402 3035 3437
Patients with at least one related” AE [n (%)] 51 (47.7) 364 (41.7) 415 (42.4)
Number of related® AEs (#) 127 961 1088
Patients with at least one severe AE [n (%] 36 (33.6) 161 (18.5) 197 (20.1)
Mumber of severe AEs (&) 62 251 33
Patients with at least one related” severe AE [n (%] 12 {11.2) B2( 7.1) 74( 76)
Mumber of relatedc severe AEs (&) 21 a0 111
Patients with at least one SAE [n (%] 35(32.7) 136 ( 15.6) 171 (17.5)
Number of SAEs (#) 54 243 297
Patients with at least one related® SAE [n (%)] :f B:5) 29( 3.3) 36( 3.0
Number of related® SAEs (#) 10 56 66
Patients who died [n (%)] B(75) 23( 286) 31( 32)
Patients who died of a related SAE [n (%)] - (01 1(0.1)

a: Patients with more than 80mg of OXN PR intake for more than 7 subsequent days.

b: Patients that received OXN but do not belong in the high dose group

M: Mumber of Patients in population. n: Mumber of patients with data available. # Number of events.

%: Percentage based on N.

¢ Investigator considered AE to be 'Unlikely', 'Possibly’, '"Probably’ or 'Definitely’ related to study medication.
Note: A patient may have findings in more than one category.

No Extension data for OXN3503 available.

AEs in the individual analgesia studies OXN3503, OXN3505 and OXN2001S are summarised in
the tables below. In general, the overall incidence of AEs was similar in the OXN and OxyPR
groups, and a review of the individual types of AEs (not shown in this report) did not raise any

new safety concerns. It should be recalled that very few patients received doses towards the
upper end of the proposed dose range, so this data is of limited value.
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Table 84: Adverse Events: Double-Blind Safety Population, Study OXN3503

OXN PR OxyPR Total

(N=101) (N=108) (N=209)
Category n (%) n (%) n (%)
Number of AEs 174 177 351
Number of patients with AEs 67 (66.3%) 70 (64.8%) 137 (65.6%)
Number of related AEs® 54 85 149
Number of patients with related AEs® 29 (28.7%) 40 (37.0%) 69 (33.0%)
Number of mild AEs 120 116 236
Number of patients with mild AEs 61 (60.4%) 55 (50.9%) 116 (55.5%)
Number of moderate AEs 49 49 a8
Number of patients with moderate AEs 28 (27 .7%) 32 (29.6%) 60 (28.7%)
Number of severe AEs 5 12 17
Number of patients with severe AEs 4(4.0%) 11(10.2%) 15 (7.2%)
Number of SAEs 4 9 13
Number of patients with SAEs 3(3.0%) 6 (5.6%) 9 (4.3%)
Number of related SAEs® 2 B B
Number of patients with related SAEs® 1(1.0%) 3(2.8%) 4 (1.9%)

Reference: CSR 3503 Table 14
*Causality: unlikely, possible, probable or definite, as assessed by the Investigator
N: Number of randomised patients in treatment group. n: Number of patients. %: Percentage based on N.

Table 85: Adverse Events, Safety Population, Study OXN3505

Treatment group

OxyPR OXN PR Total
All patients
N 114 111 225
Patients with =1 AE 61 (53.5) 58 (52.3) 119 (52.9)
Patients with =1 related AE* 42 (36.8) 50 (45.0) 92 (40.9)
Fatients with 21 severe AE 16 (14.0) 22 (19.8) 38 (16.9)
Patients with =1 SAE 9(7.89) 13(11.7) 22 (9.78)
Patients with 21 related SAE* 1(0.9) 3(27) 4(1.8)
Deaths 0(0) 5(4.50) 5(2.22)
Related deaths” 0(0) 01(0) 0(0)
Subgroup with =80 mg/day oxycodone
N 105 98 203
Patients with =1 AE 58 (55.2) 49 (50.0) 107 (52.7)
Patients with =1 related AE* 40 (38.1) 46 (46.9) 86 (42.4)
Fatients with 21 severe AE 14 (13.3%) 16 (16.3) 30 (14.8)
Patients with =1 SAE 8(7.62) 9(9.18) 17 (8.37)
Patients with 21 related SAE* 1(0.95) 2(2.04) 3(1.48)
Deaths 0(0) 3(3.06) 3(1.48)
Related deaths™ 0(0) 01(0) 0(0)
Subgroup with >80 mg/day oxycodone
N 9 13 22
Patients with =1 AE 3(33.3) 9(69.2) 12 (54.5)
Patients with 21 related AE® 2(222) 4(30.8) 6(27.3)
Patients with =1 severe AE 2(22.2) 6 (46.2) 8(36.4)
Patients with =1 SAE 1(11.1) 4(30.8) 5(227)
Patients with =1 related SAE* 0(0) 0(0) 0(0)
Deaths 0(0) 2(15.4) 2(9.09)
Related deaths™ 0(0) 00 0

Reference: CSR 3505 Tables 34

Data are numbers (%) of patients, unless otherwise specified. Percentages are based on the number of patients in
the population.

*Investigator considered AE to be “Unlikely’, ‘Possibly’, ‘Probably’ or ‘Definitely’ related to study medication.

Note: A patient mav have findinas in more than one category.
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Table 86: Adverse Events: Safety Population, Study OXN2001S

OXN PR

(N=128)
Category n (%)
Number of AEs 615
MNumber of Patients with AEs 120 (93.8)
Number of refated AEs 74
Number of Patients with related AEs 36(28.1)
Number of severe AEs 77
Number of Patients with severe AEs 48 (38.3)
Number of SAEs 120
Number of Patients with SAEs 58(46.1)
Number of related SAEs @ 4
Number of Patients with related SAEs 4031

Reference: CSR Table 19
N: Number of patients in population, n: Number of patients with available data, %: Percentage based on N.
! 35 assessed by the investigator

8.3.1.2.  AEsin RLS study

In the pivotal RLS study, OXN3502, the incidence of AEs was high, even in the placebo group.
AEs were reported by 84% of OXN recipients, and 68.8% of placebo recipients, an absolute
excess of 15.2%. In other words, in the OXN group, of the 31.2% of subjects who would not have
been expected to have had an AE, based on the placebo incidence of AEs, about half
(15.2%/31.2%) had an AE.

Table 87: Adverse Events: Double-Blind Phase, Study OXN3502

OXN PR Placebo Total

(N=150) (N=154) (N=304)
Subjects with at least one AE [n(%)] 126 (84.0%) 106 (68.8%) 232 (76.3%)
Mumber of AEs (#) 542 283 825
Subjects with at least one related” AE [n(%)] 109 (72.7%) 66 (42.9%) 175 (57.6%)
Number of related AEs (#) 365 170 535
Subjects with at least one severe AE [n(%)] 21 (14.0%) 12 (7.8%) 33 (10.9%)
Number of severe AEs (#) 26 13 39
Subjects with at least one related” severe AE [n(%])] 17 (11.3%) 7 (4.5%) 24 (7.9%)
Number of related” severe AEs (#) 19 8 27
Subjects with at least one SAE [n(%)] 8 (5.3%) 2 (1.3%) 10 (3.3%)
Number of SAEs (#) 16 2 18
Subjects with at least one related” SAE [n(%)] 5 (3.3%) - 5 (1.6%)
Number of related” SAEs (#) 7 7
Subjects who died [n(%)] 1(0.7%) = 1 (0.3%)

Reference [see CSR OXN3502, Table 14.3.1.1.1.2]

AE: Adverse event. SAE: Serious adverse event. N: Number of subjects in population.

n: Number of subjects with data available. # Number of adverse events. %: Percentage based on N.

* Investigator cansidered AE to be 'Unlikely’, ‘Possibly’, 'Probably’ or 'Definitely’ related to study medication.
Note: A subject may have findings in more than one category.

The incidence of AEs was also assessed by total daily dose, up to the maximum dose of 40/20
mg twice daily (80 mg oxycodone per day). No consistent dose trend was observed, with all
dose groups showing a higher incidence of AEs than the placebo group, and the highest and
lowest dose groups showing a similar incidence of AEs.
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Table 88: Adverse Events by Dose at End of Maintenance: Study OXN3502

Daily dose (Oxycodone) Placebo

10 mg 20 mg 40 mg 60 mg 80 mg

(N=47) (N=49) (N=29) (N=14) (N=11) (N=154)
Subjects with at least one AE [n(%)] 39 (83.0) 42(85.7) 25(86.2) 11(78.6) 9 (81.8) 106 (68.8)
Number of AEs (#) 148 190 105 70 29 283
Subjects with at least one related” 34(72.3) 38(77.8) 20(69.0) 10(71.4) 7 (63.6) 66 (42.9)
AE [n(%]]
Number of related AEs (#) 97 127 64 59 18 170
Subjects with at least one severe 5(10.6) 7(14.3) 7(24.1) - 2(18.2) 12(7.8)
AE [n(%)]
Number of severe AEs (#) 5 10 9 2 13
Subjects with at least one related” 3(64) 7(143) 6(20.7) - 1(9.1) 7 (4.5)
severe AE [n(%)]
Number of related” severe AEs (#) 3 9 <] 1 8
Subjects with at least one 2(4.3) 4(8.2) 1(3.4) - 1(9.1) 2(1.3)
SAE [n(%)]
Number of SAEs (#) 9 5 1 1 2
Subjects with at least one related® 1(2.1) 3(6.1) 1(3.4) - - --
SAE [n(%)]
Number of related® SAEs (#) 3 3 1
Subjects who died [n(%)] 1(2.1) -- -- - - -

AE: Adverse Event. SAE: Serious Adverse Event. N: Number of subjects in population. n: Number of subjects with

data available. #: number of Adverse Events %: Percentage b
Note: A subject may have findings in more than one category.

ased on N.

In the extension phase, 76% of subjects reported an AE. The incidences was similar in those
previously exposed to OXN and in those previously exposed to placebo (see the table below).

Table 89: Adverse Events by Double-Blind Treatment: Extension Phase, Study OXN3502

Double-blind Treatment

OXN PR Placebo Total

(N=101) (N=96) (N=197)

Subjects with at least cne AE [n (%)] 79(78.2) 71 (74.0) 150 ( 76.1)
Number of AEs 264 287 551
Subjects with at least one related® AE [n (%)] 57 (56.4) 55 (67.3) 112 ( 56.9)
Number of related® AEs (¥) 133 167 300
Subjects with at least one severe AE [n (%)] 16 ( 15.8) 14 (14.6) 30 ( 15.2)
Number of severe AEs (#) 27 20 47
Subjects with at least one related” severe AE [n (%)) 9( 8.9) 9( 94) 18( 9.1)
Number of related” severe AEs (#) 17 13 30
Subjects with at least cne SAE [n (%)] 4( 4.0) 9( 94) 13( 6.8)
Number of SAEs (#) 4 9 13
Subjects with at least one related”® SAE [n (%)] 2( 2.0) 1(1.0) 3(1.5)
Number of related” SAEs (#) 2 1 3

Subjects who died [n (%)]

Subjects who died of a related” SAE [n (%)]

AE: Adverse Event. SAE: Serious Adverse Event.

N: Number of subjects in population. n- Number of subjects with data available. # number of Adverse Events %

Percentage based on N.
Note: A subject may have findings in more than one category.

? Investigator considered AE to be 'Unlikely’, "Possibly’, 'Probably’ or 'Definitely’ related to study medication
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Considering the organ categories involved and the individual types of AEs reported,
gastrointestinal side effects were substantially more common in OXN recipients than placebo
recipients, including constipation and nausea. Sedative side effects, including somnolence, and
other central nervous system effects consistent with opioid effects, such as dizziness, were also
more common with active treatment. The excess of constipation in the active group was
substantial (21.3% versus 4.5%), despite the known benefits of including naloxone to
antagonise opioid effects on the gut. Hyperhidrosis was more common with active treatment, as
had also been observed in the analgesia studies; this is a known side effect of opioids. Pruritus
was also more common in the active group.

The distribution of AEs in the Extension Phase (second table below) was similar to that
observed in the active group during the Double-Blind phase, with a high incidence of
constipation, nausea, nervous system disorders in general, and on-going issues with
hyperhidrosis in a small proportion of patients. Without a control group, it is difficult to know
how many of these AEs are likely to have had a causal relation to treatment, but it appears that
the long-term tolerability of OXN in this population is similar to that observed in the pivotal
study, and is consistent with the known side effects of opioids.

Table 90: Adverse Events, Incidence 2 5% in either Treatment Group: Double-Blind
Phase, Double-Blind Safety Population, Study OXN3502

OXN PR Placebo Total
System Organ Class (N=150) (N=154) (N=304)
Preferred Term n(%) n{%) n(%)
Number of subjects with AE 126 (B4.0%) 106 (68.8%) 232 (76.3%)
EAR AND LABYRINTH DISORDERS 8(5.3%) 4 (2.6%) 12 (3.9%)
Vertigo 8(5.3%) 4 (2.6%) 12 (3.9%)
GASTROINTESTINAL DISORDERS 63 (42.0%) 28 (18.2%) 91 (29.9%)
Constipation 32 (21.3%) 7 (4.5%) 39 (12.8%)
Dry mouth 13 (8.7%) 4 (2.6%) 17 (5.6%)
Nausea 29 (19.3%) 14 (9.1%) 43 (14.1%)
GENERAL DISORDERS AND ADMINISTRATION SITE 51 (34.0%) 31(20.1%) B2 (27.0%)
CONDITIONS
Fatigue 45 (30.0%) 21(13.6%) B6 (21.7%)
INFECTIONS AND INFESTATIONS 14 (9.3%) 15 (9.7%) 29 (9.5%)
Nasopharyngitis 4 (2.7%) 10 (6.5%) 14 (4.6%)
INVESTIGATIONS 55 (36.7%) 51(33.1%) 106 (34.9%)
Blood phosphorus decreased 11 (7.3%) 11 (7.1%) 22 (7.2%)
Blood triglycerides increased 7 (4.7%) 10 (6.5%) 17 (5.6%)
Lymphocyte count decreased 10 (6.7%) 8(5.2%) 18 (5.9%)
MUSCULOSKELETAL AND CONNECTIVE TISSUE 17 (11.3%) 7 (4.5%) 24 (7.9%)
DISORDERS
NERVOUS SYSTEM DISORDERS 47 (31.3%) 34 (22.1%) 81 (26.6%)
Disturbance in attention 11 (7.3%) 6 (3.9%) 17 (5.6%)
Dizziness 13 (B.7%) 4 (2.6%) 17 (5.6%)
Headache 23 (15.3%) 15 (9.7%) 38 (12.5%)
Somnolence 17 (11.3%) 8(5.2%) 25 (8.2%)
PSYCHIATRIC DISORDERS 19 (12.7%) 12 (7.8%) 31 (10.2%)
SKIN AND SUBCUTANEOUS TISSUE DISORDERS 33 (22.0%) 11 (7.1%) 44 (14.5%)
Hyperhidrosis 20 (13.3%) 6 (3.9%) 26 (8.6%)
Pruritus 11 (7.3%) 4 (2.6%) 15 (4.9%)
VASCULAR DISORDERS 13 (B.7%) 7 (4.5%) 20 (6.6%)

Reference [see CSR OXN3502, Table 29]

AE: Adverse event. N: Number of subjects in population. n: Number of subjects with data available. %: Percentage
based on N

Note: A subject may have findings in more than one category.
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Table 91: Gastrointestinal Adverse Events, Double-Blind Phase, Double-Blind Safety

Population, Study OXN3502

OXH PR Placebo Total

{N=150}) {N=154) (N=304)
Subjects with at least one Gl AE [n{%)] 63 (42.0%) 28 (18.2%:) 91 (29.9%)
Number of Gl AE (#) 15 aa 154
Subjects with at least one related” Gl AE [n(%)] 55 (36.7%)  25(16.2%) BO (26.3%)
Number of related”® Gl AE (&) a7 36 133
Subjects with at least one severe Gl AE [n(%)] 5 (3.3%) 1(0.6%) 6 (2.0%)
Mumber of severe Gl AE (#) 5 1 -]
Subjects with al least one related” severe Gl AE [n{%)] 4 (2.7%) 1{0.6%) 5 (1.6%)
Number of related” severe Gl AE (#) 4 1 5
Subjects with al least one Gl SAE [n{%]] 2(1.3%) - 2 (0.7%)
Number of Gl SAE (#) 4 - 4
Subjects with at least one related” Gl SAE [n{%/] 2 (1.3%) - 2 (0.7%)
Number of related® Gl SAE (#) 2 - 2

Subjects who died due to Gl AE [n{%)]

Reference [see CSR OXN3IS02, Table 35]

AE: Adverse event. Gl Gastrointestinal. SAE: Serious adverse event. N Number of subjects in population.
n: Mumber of subjects with data available. & Number of adverse events. % Percentage basedon M

* Investigator considered AE to be ‘Unlikely”, Possibly’, “Probably’ or ‘Definitely’ related 1o study medication
There were three SAEs reported for Subject i wilh a start date after Double-bling follow-up. These are
included in this table for consistency with the Drug Safety database.

Table 92: Adverse Events, Incidence = 5% of Subjects, Extension Phase, Study OXN3502S

System Organ Class Total
Preferred Term (N=18T7)
n(%)

Number of subjects with AE 160 (76.1)
GASTROINTESTINAL DISORDERS T7(39.1)
Constipation 31(15.7)
Diarrhoea 12( 6.1)
Nausea 24 (12.2)
GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS 33 (16.8)
Fatigue 22 (11.2)
INFECTIONS AND INFESTATIONS 35 (17.8)
Nasopharyngitis 20(10.2)
INJURY, POISONING AND PROCEDURAL COMPLICATIONS 13( 686)
INVESTIGATIONS 45 (22.8)
METABOLISM AND NUTRITION DISORDERS 11( 5.6)
MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS 27 (13.7)
NERVOUS SYSTEM DISORDERS 49 (24.9)
Dizziness 10( 5.1)
Headache 13( 6.6)
Somnolence 18( 9.1)
PSYCHIATRIC DISORDERS 38 (19.3)
RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS 10( 5.1)
SKIN AND SUBCUTANEOUS TISSUE DISORDERS 28 (14.2)
Hyperhidrosis 17 ( 8.6)

Reference: [see CSR OXN3502S, Table 14.3.1.2.3]

AE: Adverse Event. SAE- Serious Adverse Event. N: Number of subjects in population. n: Number of subjects with

data available. # number of Adverse Events %: Percentage based on N.
Note: A subject may have findings in more than one category

8.3.1.3. AEs in other studies

AEs in the PK and PD studies were similar to those reported in the efficacy studies.
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8.3.2. Treatment-related adverse events (adverse drug reactions)

8.3.2.1. Treatment-related AES in analgesia studies

For each reported AE, clinicians were required to indicate whether they believed it to be related
to study medication. This is an unreliable process, and may be biased by clinicians’ expectations
of the AE profile of the drugs being studied. Nonetheless, the clinician is in a position to observe
the temporal relation between drug ingestion and reported AEs, which may give clues of a

causal link.

In the pivotal analgesia study, AEs thought to have a causal relation to treatment were more
common in the active group (38.2%) than the placebo group (24.2%). The most common AEs
thought to be related to treatment were generally those that were more common with active
treatment, or known to be caused by opioids. These included nausea and hyperhidrosis as the
two most common treatment-related AEs. In 10 of the 12 patients in the OXN group and 5 of the
6 patients of the OxyPR group who reported nausea, it was assessed as having a positive causal
relationship to study medication, indicating that clinician were likely to attribute any nausea to

study drug, even in the placebo group.

Table 93: Most Frequent AEs Related to Study Medication: =2 1% in Any Treatment Group,

Study OXN3506

Preferred Term OXN PR
{N=123)
n (%)

Patients with at least one related AE 47 (38.2)
Definitely 4 3.3)
Probably 13 ( 10.6)
Possibly 27 (22.0)
Unlikely 324

Nausea 1
Hyperhidrosis

Diarrhoea

Abdominal pain upper
Tremor

Abdominal pain

Drug withdrawal syndrome
Insomnia

Pain

Restlessness

Dizziness

Headache

Agitation

Anxiety

Constipation

Decreased appetite
Flatulence

Rhinorrhoea

Vaomiting

Arthralgia

Chills

Depression

Dry mouth

Feeling of bady temperature change
Irritability

Pruritus generalised
Restless legs syndrome
Sleep disorder
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Referance: CSR Table 46

N: Number of patients in population. n: Number of patients with data available. %: Percentage based on N.

MNote: A patient may have more than one AE in any category.

Most related category is counted if an AE is reported more than once by the same patient.
TRAESs in minor supportive studies were similar (not shown).

8.3.2.2. Treatment-related AES in RLS study

In the pivotal RLS study, treatment-related AEs were more common with active treatment, and
the most common types of AEs were consistent with the pattern already observed in a listing of
all AEs. The most common issues were gastrointestinal side effects, nervous system disorders

(dizziness, headache and somnolence), hyperhidrosis and pruritus.
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Table 94: Treatment Related Adverse Events, Incidence = 5% in Either Treatment Group:
Double-Blind Phase and Open Label Extension Phase, Study OXN3502

Double-blind Open-label
OXN PR Placebo Total Total
System Organ Class (N=150) (N=154) (N=304) (N=197)
Preferred Term n(%) n(%) n(%) n(%)
Subjects with at least one related AE 109 (72.7%) 66 (42.9%) 175 (57 .6%) 112 (56.9)
Definitely 25 (16.7%) 3(1.9%) 28 (9.2%) 25(127)
Possibly 30 (20.0%) 29 (18.8%) 59 (19.4%) 35 (17.8)
Probably 45 (30.0%) 26 (16.9%) 71(23.4%) 40 (20.3)
Unlikely 9 (6.0%) 8 (5.2%) 17 (5.6%) 12(6.1)
GASTROINTESTINAL DISORDERS 55 (36.7%) 25 (16.2%) 80 (26.3%) 59 (29.9)
Constipation 29 (19.3%) 7 (4.5%) 36 (11.8%) 30 (15.2)
Dry mouth 12 (8.0%) 3 (1.9%) 15 (4.9%) 4(20)
Nausea 26 (17.3%) 14 (9.1%) 40 (13.2%) 20(10.2)
GENERAL DISORDERS AND 49 (32.7%) 29 (18.8%) 78 (25.7%) 27 (13.7)
ADMINISTRATION SITE CONDITIONS
Fatigue 44 (20.3%) 20 (13.0%) 64 (21.1%) 19 (9.6)
INVESTIGATIONS 20(13.3%) 16 (10.4%) 36 (11.8%) 12 (6.1)
NERVOUS SYSTEM DISORDERS 42 (28.0%) 27 (17.5%) 69 (22.7%) 40 (20.3)
Dizziness 13 (B.7%) 4 (2.6%) 17 (5.6%) 9(4.6)
Headache 20(13.3%) 11 (7.1%) 31 (10.2%) 5(2.5)
Somnolence 16 (10.7%) 7 (4.5%) 23 (7.6%) 16 (8.1)
PSYCHIATRIC DISORDERS 14 (9.3%) 9 (5.8%) 23 (7.6%) 19(9.6)
SKIN AND SUBCUTANEOQUS 30 (20 0%) 11 (7-1%) 41 (13.5%) 21(10.7)
TISSUE DISORDERS
Hyperhidrosis 18 (12.0%) 6 (3.9%) 24 (7.9%) 14(7.1)
Pruritus 11 (7.3%) 4 (2.6%) 15 (4.9%) 7(3.6)

Reference [see CSR OXN3502, Table 31 and CSR OXN35028, Table 14.3.1.4.1]

AE: Adverse event. N: Number of subjects in population. n: Number of subjects with data
available. %: Percentage based on N.

Note: A subject may have findings in more than one category.

Most related category is counted if an AE is reported more than once by the same subject.

8.3.2.3. Treatment-related AES in other studies

The incidence of treatment-related AEs in minor analgesia studies and PK or PD studies was
broadly consistent with the overall distribution of AEs in those studies, and was consistent with
the known side effect profile of opioids. The incidence of treatment-related AEs is shown in the
summary tables in All adverse events section above.

8.3.3. Serious adverse events (SAEs)
8.3.3.1.  SAEsin analgesia studies

In the pivotal pain study, there were a few SAEs with no apparent pattern or likely relation to
study drug. Apart from four deaths, which are discussed later, there was:

e one case of an allergic reaction to fluconazole in the OXN group;
e abone abscess in the OxyPR group;
e one case of cancer progression in the OXN group;

e one patient who died of cancer progression, and also experienced the SAEs of dehydration
and hypokalaemia.

SAEs in the extension phase were not clearly summarised, but a listing of all SAEs in the
enrolled population showed a broad range of SAEs, most of which appeared to be consistent
with the wide range of comorbidities in the population being treated. These included cases of
cancer progression, for instance. In the absence of a control group, it is not possible to draw any
strong conclusions from this data. No individual SAEs raised new safety concerns.
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Table 95: Summary of Deaths, SAEs and Other Significant Events, Double-blind Safety
Population, Study OXN 3506

OXN PR OxyPR Total

(N=123) (N=120) (N=243)

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

Subjects who died 1( 0.38) 3(25) 4(186)
Subjects with at least one SAE 3(24) 4(33) 7(29
Subjects with at least one SAE leading to hospita!isationh 2(186) 2(17) 4(16)
Subjects with at least one AE leading to discontinuation from study 8( 65) 10( 8.3) 18( 7.4)
Subjects with at least one related® AE leading to discontinuation from study T7(57) 7(58) 14( 58)
Subjects with at least one AE requiring additional therapy 19 (154) 17 (14.2) 36 ( 14.8)
Subjects with at least one AE leading to dose reduction 2(186) - 2(08)
Subjects with at least one AE leading to dose interruption - 1(08) 1(04)
Subjects with at least one AE leading to dose increase - 1(08) 1(04)
Subjects with at least one related® drug withdrawal syndrome AE 4(33) 1(08) 5(21)
Subjects with at least one related” gastrointestinal AE 22 (179) 15(12.5) 37 (15.2)
Subjects with at least one related” diarrhoea AE 5( 4.1) 4(33) 9(37

Cross-reference: Table 14.3.1.1.2.2 and Listing 16.2.3.1.2

AE: Adverse Event. SAE: Serious Adverse Event. N- Number of subjects in population. n- Number of subjects with data
available ~{NEWLINE}%: Percentage based on N.

a: Investigator considered AE to be Unlikely, Possibly, Probably or Definitely related to study medication.

b of prolongation of existing hospitalisation.

Note: A subject may have findings in more than one category.

AEs coded using MedDRA version 14.0.

In the supportive crossover Study 038-002, no SAEs occurred during the double-blind period of
the study, but 6 SAEs occurred in 5 patients during the open-label phase. These included 3 SAEs
reported by 3 patients who had received OXN PR followed by OxyPR during the double-blind
period, and 3 SAEs reported by 2 patients who had received OxyPR followed by OXN PR during
the double-blind period. The distribution of AEs was not suggestive of any specific causal
relation to treatment, with the possible exception of one case of drowsiness (the SAEs described
were pneumonia, arthroscopy, complete heart block in a subject already waiting for a pace
make, depression and drowsiness, exacerbation of chronic obstructive pulmonary disease).

In the pooled analysis of minor analgesia studies (0XN2001, OXN3001, OXN3006, OXN3401,
0OXN3503, 0XN3505), a total of 6 (12.8%) patients in the ‘High-dose’ group and 51 (7.3%)
patients in the ‘Low-dose’ group experienced SAEs during the Double-blind Treatment Phases.
In the Extension Phases, 35 (32.7%) patients in the ‘High-dose’ group and 136 (15.6%) patients
in the ‘Low-dose’ group experienced SAEs. A review of the types of SAEs observed raised no
new safety concerns.

8.3.3.2.  SAEsin RLS study

In the Double-blind Phase of the pivotal RLS study, SAEs were more common in the OXN group
but there was no consistent pattern to the events. In the OXN group, 8 subjects (5.3%)
experienced 16 SAEs, and 7 of these were classified as potentially treatment-related (pleural
effusion, vomiting and duodenal ulcer all in one subject, liver metastases, constipation,
cholelithiasis and flank pain for different subjects). The remaining SAEs were not thought to be
treatment-related (pancreatitis and arrhythmia for one subject, pancreatic carcinoma, road
traffic accident with fractures, polymyalgia rheumatica and basal cell carcinoma for different
subjects).

In the placebo group, two subjects (1.3%) experienced a total of two SAEs, an arthropod sting
and a wrist fracture.

In the Extension Phase, 13 (6.6%) subjects experienced 13 SAEs, and 3 were considered to be
possibly related to treatment: peripheral arterial occlusive disease, ileus and subileus.
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All of the SAEs resolved without sequelae except for worsening of peripheral arterial occlusive
disease, a case of foot deformity which was ongoing at the end of the Extension Phase but
subsequently resolved, and a serious case of coprostasis seven days after the end of the study,
which was probably related to post-study treatment with oxycodone.

8.3.3.3. SAEs in other studies

No SAEs occurred in the PK studies submitted in support of the new maximum dose (OXN1505,
OXN1506 and OXN1507).

For the abuse-potential studies, there were very few SAEs, and no concerning overall pattern.
There were no SAEs in studies ONU1001, ONU1008 or ONU1009.

In ONU1002, there was a severe SAE of pericarditis that was considered unrelated to study drug
and in Study ONU1003, a total of 2 SAEs were reported during the intravenous treatment phase:
1 for placebo (ventricular tachycardia), and 1 for oxycodone/naloxone 0.07/0.035 mg/kg (drug
withdrawal).

In Study ONU1004, there were no SAEs, but 1 subject discontinued due to an unrelated AE
(thrombocytopenia).

In Study ONU1007, there were no SAEs during the treatment phase, and no subjects
discontinued from the treatment phase due to a TEAE. One subject experienced an SAE
(ventricular tachycardia) during the Qualification Phase.

8.3.4. Deaths
8.3.4.1.  Deaths in analgesia studies

In the pivotal analgesia study, OXN3506, a total of 4 patients died in the Double-blind Phase, 1 in
the OXN group and 3 in the OxyPR group. All 4 deaths were caused by cancer progression and
appear unlikely to be related to treatment. Another patient died of an ischaemic stroke, which
occurred 9 days after the patient’s last dose of study medication; this was considered not to be
related to study medication.

In the supportive crossover study, 038-002, no deaths were reported in the DB or OL periods.

In the pooled analysis of minor analgesic studies (OXN2001, OXN3001, OXN3006, 0XN3401,
0OXN3503, 0XN3505), 2 patients (4.3%) died in the ‘High-dose’ group, and 14 patients (2.0%)
died in the ‘Low-dose’ group. In the extension phases of these studies, 8 patients (7.5%) died in
the ‘High-dose’ group, and 23 (2.6%) died in the ‘Low-dose’ group. A listing of the causes of
death was not provided, and the sponsor should be asked to provide this information, but the
relatively high mortality rate is likely to reflect the serious underlying medical problems of the
patient population.

8.3.4.2.  Deaths in RLS study

One death was reported during the pivotal RLS study, in a subject who received OXN. This
subject died after the follow-up period, due to a cardiac arrhythmia that was not considered to
be related to study medication by the Investigator or Sponsor. The arrhythmia occurred on Day
34, which was 25 days after the subject’s last dose of study medication, at which stage it is
extremely unlikely that study drug could have played a direct role. An indirect role cannot be
totally excluded: the death was included in the database because it occurred while the subject
was still hospitalised for other SAEs that began during the study.

No deaths occurred during the Open-label Extension Phase.
8.3.4.3.  Deaths in other studies

There were no deaths in the clinical pharmacology studies.
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8.3.5. Discontinuation due to adverse events
8.3.5.1.  Discontinuations due to AEs in analgesia studies

In the Double-blind Phase of the pivotal analgesia study, OXN3506, a total of 18 (7.4%) patients
discontinued due to AEs. Of these, 8 were in the OXN group (6.5%) and 10 in the OxyPR group
(8.3%). The AE most commonly leading to discontinuation was diarrhoea, which caused 3
discontinuations in the OXN group and 2 discontinuations in the OxyPR group. The next most
common AE leading to discontinuation was the occurrence of drug-withdrawal symptoms,
which caused the discontinuations of 4 (1.6%) patients, of whom 3 were in OXN group and 1
was in the OxyPR group. Other individual AEs leading to discontinuation occurred only once per
treatment group.

In the supportive crossover Study, 038-002, a total of 3 patients (5.8%) had AEs while receiving
OXN PR that led to medication discontinuation. These 3 patients reported 5 events (2 diarrhoea,
2 nausea and 1 insomnia). There were another 3 patients (5.6%) who had AEs while receiving
OxyPR that led to medication discontinuation. These 3 patients reported 7 events (1
tachycardia, 1vertigo, 2 epigastric discomfort, 1 fatigue, 1 muscle twitching and 1 abdominal

pain).
During the open-label period, 1 patient (2.9%) experienced an AE (asthenia) that led to

discontinuation of OXN PR within the first week of the open-label period. This patient had
received OXN PR followed by OxyPR during the double-blind period.

Discontinuations in the pooled Core Phases of the minor analgesic studies are summarised in
the table below; with 43/703 (6.1%) ‘Low-dose’ subjects having AEs leading to discontinuation
with none of the 47 ‘High-dose’ subjects having AEs leading to discontinuation.

Table 96: Significant Adverse Events in Core Phase: Pooled Analysis of OXN2001,
OXN3001, OXN3006, OXN3401, OXN3503, OXN3505

High Dose” Low Dose® Total
(N=47) (N=703) (N=750)
Patients with at least one AE leading to discontinuation from 3(6.4) 61 (8.7) 64 (8.5)
study
Patients with at least one related® AE leading to discontinuation -- 43 (6.1) 43(57)
from study
Patients with at least one AE leading to dose reduction 1(2.1) g8(1.1) 9(12)
Patients with at least one AE leading to dose interruption -- 9(1.3) 9(12)
Patients with at least one AE requinng additional therapy 21(447) 296 (42.1) 317 (42.3)
Patients with at least one AE related® to opioid withdrawal - 44 (6.3) 44 ( 59)

N: Number of Subjects in population. n: Number of subjects with data available. %: Percentage based on N

a: Investigator considered AE to be 'Unlikely', 'Possibly’ 'Probably' or 'Definitely’ related to study medication

b: Subjects with more than 80mg of Oxycodone/Naloxone intake for more than 7 subsequent days

c: Subjects that received OXN but do not belong in the high dose group

Nate: A subject may have findings in more than one category. OXN3001 & OXN3401 have no subjects in the high dose group
In the Extension Phases of these minor studies, discontinuations were similar overall, but the
incidence of discontinuing AEs was higher in the ‘high-dose’ group. Most of these were not
thought to be related to treatment. Doses were not randomised, so use of a higher dose may
itself be a marker of on-going morbidities causing pain and requiring dose escalation, and
comparison between dose groups is therefore an unreliable indicator of the relative tolerability

of each dose level.
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Table 97: Significant Adverse Events in Extension Phase: Pooled Analysis of OXN2001S,
OXN3001S, 0XN3006S, OXN3401S

High Dose” Low Dose® Total

(N=107) (N=872) (N=979)

Patients with at least one AE leading to discontinuation from study 13(12.1) 68 (7.8) 81(8.3)

Patients with at least one related® AE leading to discontinuation from 2(19) 34 (39) 36(3.7)
study

Patients with at least one AE leading to dose reduction 3(2.8) 13(1.5) 16 ( 1.6)

Patients with at least one AE leading to dose interruption 3(28) 11 (13) 14 (14)

Patients with at least one AE requiring additional therapy 67 (62.6) 476 (54.6) 543(55.59)

Patients with at least one AE related” to opioid withdrawal 2(1.9) 23 (2.86) 25(2.6)

N: Number of Subjects in population. n: Number of subjects with data available. %: Percentage based on N

a: Investigator considered AE to be 'Unlikely', 'Possibly’, 'Probably’ or 'Definitely’ related to study medication

b: Subjects with more than 80mg of Oxycodone/Naloxone intake for more than 7 subsequent days

c: Subjects that received OXN but do not belang in the high dose group

Note: A subject may have findings in more than one category. OXN3001 & OXN3401 have no subjects in the high dose group

8.3.5.2.  Discontinuations due to AEs in the RLS study

In the Double-blind Phase of the pivotal RLS study, 22 subjects (14.7%) discontinued due to AEs
in the OXN group, and 10 subjects (6.5%) discontinued due to AEs in the placebo group. The
most common individual AEs leading to discontinuation in the OXN group were nausea (4
subjects), vomiting (3 subjects), fatigue (3 subjects), vertigo (3 subjects), blood creatinine
increased (3 subjects), ALT increased (2 subjects) and GGT increased (2 subjects). In the
placebo group, the only AE leading to discontinuation for more than one subject was nausea (5
subjects).

Most AEs leading to discontinuation in the OXN group were considered to be potentially
treatment-related, but no causal relation was thought to be present for the laboratory test
abnormalities, a case of pancreatic carcinoma reported and an episode of gastroenteritis.

In the Extension Phase of the RLS study, 21 (10.7%) subjects discontinued treatment because of
AEs. The AEs leading to discontinuation in more than one subject were nausea (4 subjects),
constipation (3 subjects), fatigue (3 subjects), and GGT increased (2 subjects).

Overall, the discontinuations in this study were consistent with the known side effect profile of
opioids and did not raise any new safety concerns.

8.3.5.3. Discontinuations due to AEs in other studies

Discontinuations in the PK and PD studies were reported within the individual study reports,
but they were not pooled or summarised. No new safety concerns were raised.

8.4. Laboratory tests

Only the pivotal analgesia study and the pivotal RLS study had sufficient pooled, comparator-
controlled data to allow a meaningful assessment of the incidence of laboratory abnormalities
occurring during OXN treatment.

In the case of the pivotal analgesia study, OXN3506, the main weakness in this data is the low
number of subjects receiving the maximum proposed dose. Also, because the active comparator
contained oxycodone, the study design was not capable of assessing the laboratory effects of
oxycodone relative to no oxycodone.

With respect to the pivotal analgesia study, the sponsor makes the following claim: ‘In Study
OXN3506, there were no clinically important changes in any of the laboratory parameters from
baseline to the end of study for any treatment group, and there were no notable differences in
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changes of any laboratory parameter between patients in the OXN PR and patients in the OxyPR
group. There were also no trends for increases or decreases of laboratory parameters over the
duration of the study.’

A review of the incidence of laboratory abnormalities and shift tables, as discussed in more
detail below, suggests that this claim is reasonable. Although several abnormalities were
observed, particularly in terms of haematological parameters, they were consistent with the
underlying medical conditions of the patients treated, including malignancy. A number of
patients were known to have renal impairment at baseline or had a history of renal disease.
Furthermore, there was no evidence that any particular types of laboratory abnormalities were
more common in the OXN group; for most disturbances, the incidence was higher in the OxyPR
group. The lymphocyte count was an exception, with a slightly higher incidence of abnormalities
in the OXN group, but the overall pattern does not suggest that OXN causes haematological
abnormalities.

For the pivotal RLS study, 0XN3502, laboratory monitoring merely added to the existing
database within the currently approved dose range, and these results did not raise any new
safety concerns. A similar number of subjects in each treatment group experienced AEs related
to laboratory results (OXN PR: 55 subjects [36.7%]; placebo: 51 subjects [33.1%]). The sponsor
concluded that, in most cases, mean changes in laboratory parameters and the incidence of
shifts did not suggest OXN produced significantly different results to placebo, and a review of
the evidence, discussed below, supports this. For liver function tests, there was a slight excess of
patients with markedly abnormal LFTs, and the sponsor drew the conclusion: ‘Though increases
of hepatic enzymes might be caused by various reasons a causal association to use of OXN PR
cannot be excluded.’ This is appropriate.

The existing PI contains appropriate warnings about the risk of abnormal liver function tests.
8.4.1. Liver function

For the pivotal analgesia study (OXN3506), liver function test results (LFTs) were not supplied
in a convenient summary table, but individual analytes were each presented in tables of their
own. The tables below only show the results for bilirubin and ALT (mean changes, then the
incidence of shifts relative to the normal range), but the results for other LFTs were similar. No
substantial difference was observed between the treatment groups.

Table 98: Liver Function Tests (Alanine Aminotransferase) for OXN PR, Mean Changes
from Baseline to End of Study

LIVER FUNCTION TESTS: Alanine Aminotransferase (Normal range = [0 to 40] [0 to 55] IU/L)

Timepoint Statistic OXN PR OxyPR

(N=123) (N=120)
Actual Value Change from Baseline Actual Value Change from Baseline
Screening n 118 17
Mean (SD) 20.4 (11.46) 19.2 (10.75)
Median 17.0 170
Min, Max 4,64 573
Baseline n 122 115
Mean (SD) 19.3(1147) 18.9 (10.40)
Median 16.5 16.0
Min, Max 5,90 4,62
Week 5 n 104 103 100 97
Mean (SD) 18.9 (9.63) 04 (7.70) 18.6 ( 10.68) 0.1(8.07)
Median 170 10 150 410
Min, Max 4,55 32,23 6,63 24,39
Visit 10 / End of Study n 120 19 114 110
Mean (SD) 195 (11.16) 02(7.38) 204 (1827) 02(7.74)
Median 17.0 1.0 155 -1.0
Min, Max 4,83 32,23 6,174 -24,39
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Table 99: Liver Function Tests (Alanine Aminotransferase): Shifts in Category, Baseline to
End of Study, Double-Blind Safety Population

LIVER FUNCTION TESTS: Alanine Aminotransferase (Normal range = [0 to 40] [0 to 55] IU/L)

Treatment Baseline Visit 10 / End of Study
Low Normal High Missing
n (%) n (%) n (%) n (%)
OXNPR (N=123) Low - - - -
Normal - 114 ( 92.7) - 3( 24
High - 2( 1.8 3 24) -
Missing - 1( 08) -
OXYPR (N=120) Low - - -
Normal - 105 ( 87.5) 3( 25) 5( 4.2)
High - 1( 08) 1( 08) -
Missing - 3( 25 1( 08 1( 08)

Table 100: Liver Function Tests (Bilirubin): Mean Change from Baseline

LIVER FUNCTION TESTS:  Bilirubin (Normal range = [2 to 21] umoliL)

Timepoint Statistic OXN FR OxyPR
(N=123) (N=120)
Actual Value Change from Baseline Actual Value Change from Baseline
Screening n 115 114
Mean (SD) 7.3(4.00) 7.1(3.83)
Median 70 70
Min, Max 3,24 2,27
Baseline n 121 114
Mean (SD) 71(4.16) 65(302)
Median 7.0 5.0
Min, Max 2,27 2,22
Week 5 n 102 101 99 96
Mean (SD) 66 (3.53) 0.3(271) 6.7 (3.64) 0.1(2.36)
Median 50 00 70 00
Min, Max 2 22 10,5 2,32 6,10
Visit 10 / End of Study n 118 17 113 108
Mean (SD) 6.8 (3.77) 0.3(274) 6.7 (3.47) 0.0(2.32)
Median 50 00 70 00
Min, Max 2 22 10,5 2,32 6,10

Table 101: Liver Function tests (Bilirubin): Shifts by End of Study

LIVER FUNCTION TESTS: Bilirubin (Normal range = [2 to 21] umol/L)

Treatment Baseline Visit 10 / End of Study
Low Normal High Missing
n (%) n (%) n (%) n (%)
OXNPR (N=123) Low - - - -
Normal 1( 08) 113( 91.9) - 3( 24)
High - 2( 18) 2( 16) -
Missing - 2( 1.8) -
OXYPR (N=120) Low - - - -
Normal - 108 ( 90.0) - 5( 42)
High - - 1( 08) -
Missing - 5( 42) - 1( 0.8)

In the pivotal RLS study, OXN3502, the incidence of markedly abnormal LFTs (>2x Upper Limit
of Normal, ULN) was higher in the active group (3 patients) than the placebo group (1 patient),
but the patient numbers are low and this is of unknown significance.
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Table 102: Liver Function Tests, SGOT and SGPT: Markedly Abnormal Results

Liver Function Test Results for SGOT and SGPT (>2 ULN or =3 ULN)

Double-blind Safety Population

Alanine “Aspartate
Aminotransferase Aminotransierase Total

Sample [SGPT) (SGOT) Bilirubin

Subject Treatment Visit Date () {luiL) [pmoliL)
OXN PR 3 30JUL2090 68 g5 5
OXN PR 9 JIMAR2011 165 T1 21
OXMN PR T 30JUL2010 4 78 5
Placeba 1 13JAN201 1T ar 12
3 F1JANZOT ag' 45 9
7 2BFEB2011 B3* 51 5
9 ZEMAR2011 119° &7 10

8.4.2. Kidney function

For the pivotal analgesia study (OXN3506), there were no important trends in urea or
creatinine. Abnormalities were relatively common at baseline, but did not increase in frequency
during the study. The tables below show the mean changes in creatinine in each treatment
group, followed by the incidence of shifts relative to the normal range.

Table 103: Renal Function: Change in Creatinine from Baseline to End of Study, 0XN3506

RENAL FUNCTION PARAMETERS: Creatinine (Normal range = [50 to 88] [67 to 112] umol/L)

Timepoint Statistic OXN PR OxyPR
(N=123) (N=120)
Actual Value Change frem Baseline Actual Value Change from Baseline
Screening n 118 M7
Mean (SD) 75.0 (18.97) 74.4 (20.60)
Median 720 71.0
Min, Max 33,139 36, 152
Baseline n 122 115
Mean (SD) 77.1(21.19) 756 (20.71)
Median 730 720
Min, Max 33, 196 39, 167
Week 5 n 104 103 100 97
Mean (SD) 76.4 (18.18) 0.2 (9.26) 76.4 (17.80) 0.1 (8.93)
Median 75.0 0.0 73.0 1.0
Min, Max 25, 167 -35,37 48, 153 =37, 17
Visit 10/ End of Study n 120 M9 114 110
Mean (SD) 77.4(21.04) 0.1(9.94) 79.9 (47.75) -0.6 (9.00)
Median 745 00 725 10
Min, Max 25,179 -35, 45 48, 547 -37,17

Table 104: Renal Function: Incidence of Shifts in Creatinine, Study OXN3506

RENAL FUNCTION PARAMETERS: Creatinine (Normal range = [50 to 88] [67 to 112] umol/L)

Treatment Baseline Visit 10 / End of Study
Low Normal High Missing
n (%) n (%) n (%) n (%)
OXNPR (N=123) Low 7( 57) 4( 33) - 1( 08)
Normal 6( 49) 82( 66.7) 5( 4.1) 2( 16)
High - 3( 24) 12( 9.8) -
Missing - 1( 038) -
OXYPR (N=120) Low 8( 67) 8( 67) - 1( 08)
Normal 4( 33) 75( 62.5) 1( 0.8) 4( 33)
High - 5( 42) 9( 75) -
Missing - 3( 25 1( 0.8) 1( 08)

A single patient receiving OXN PR in the RLS study had a markedly high creatinine. There was
no evidence of a causal relation to treatment.
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8.4.3.

An overall summary of abnormal laboratory results in the pivotal analgesia study is shown in
the table below, and a similar list of abnormal results for the pivotal RLS study is shown in the
subsequent table. (In the case of the RLS study, haematology results are also included). No
concerning safety signals were observed.

Other clinical chemistry

Table 105: Markedly Abnormal Blood Chemistry Results, Safety Population, Study
OXN3506

Parameter Timepeint OXN PR COxyFR
{Markedly abnarmal range) {H=123) (N=120)
n Low High n Low High
(%) n (%) n (%) n %)
Alanine Aminatransterase (Markedly abnomal range = [High: 2°ULN] 1UL) Visit 10/ End of Study - - - 114 1({ 08}
Alburnin (Markedty abnormal range = [Low: 301 g/L) Screening 18 2(1.0 - "7 2017
Baselne 122 2(16) - 115 3(26]
Week 5 104 2(29) - 100 220
Vigit 10/ End of Study 120 3(25) = M4 4(38)
p Amif {Markeary range = [High: 3*ULN] ILWLY Visit 10 f End of Study - - - 114 - 1{ 09}
Bicarbonate (Markedly abnormal range = [Low: 15] mmolL) Visit 10/ End of Study - - - 114 1{0.9)
Bilirubin {Markedty abnormal range = [High: 1.5"ULN] umolL} Week 5 - - - 99 - 1{ 1.0}
Vigit 10/ End of Study - - - 114 - 1{ 0.9}
Calcium (Markedty abnormal range = [Low: 2] or [High: 2.9] mmaliL} Screening 118 1(08) - "7 2017
Baselne 123 1(08) - 115 3({26)
Week & 104 1(1.0) - 100 2{2.m
Visit 10/ End of Study 120 1(08) - 114 5(44)
Cholesteral (Markedly abnomal range = [High: 7.75] mmabl) Sereening 118 - 2{ 1.7} 117 - 2{ 1
Baselne 122 - 2{ 18} 115 - 3( 28)
Week 5 104 . 2( 19 100 . 3( 30}
Visit 10/ End of Study 120 =2 n 114 - S0 26)
Creatinine {Markedly abnormal range = [High: 1,5*ULN] umal'L} Screening - - AL - 1 0H
Baselne 122 -1{ o8 115 - 3( 28)
Week 5 122 - - 100 - 10 1.0
Visit 10 { End of Study 120 -1 08 114 - 3{ 28}
Gamma Glutamy! Transferase (Markedly abnormal range = [High: 3"ULN] Baseline - - 115 1 0.9}
Ly
Week 5 104 1( 10y 100 10 100
Visit 10 f End of Study 120 1( 08y 114 2{ 1.8
Phasphate (Markedly abnomal range = [Low: (0.8 / 3.5)] mmalL) Sereening 118 3(25) - T 4(34) -
Baseline 123 3(24) - 115 4(35)
Week 5 104 1(1.0) - 100 2(20) -
Wisit 10 f End of Study 120 2(1.7) - 114 218
Polassium (Markedly abnarmal range = [Low. 3.5] of [High: 5,51 mmatiL) Screening 18 325 - N7 217 1{ 0.9}
Baseline 123 - 1({ 0.8) 15 2{ 1.7}
Week 5 104 1(1.0) 20 15 100 2{201 1 1.0
Visit 10 / End of Study 120 2(17)  2( 17 114 3(28) 1{ 0.9}
Sodium (Markedty abnormal range = {Low: 135] or [High: 1501 mmolLl) Screening 118 2(1.0 10 08 1T (28
Baseline 123 2{1.6) - 115 6{53] -
Week 5 104 2{1.9) - 93 2{20 1{ 1.0}
Visit 10 7 End of Study 120 3(25) - 114 5(44)] 1{ 0.9)
Triglycerides {Markedty abnomnal range = [High: 2.5"ULN] mmolL) Screening 118 - 3 25) 17 6{ 51}
Baseline 122 T{ 87 13 2{ 1.7}
Week 5 104 - 5( 48 100 6( 6.0)
Wisit 10 f End of Study 120 - 50 42y 114 6 53)
Urate (Markedly abnormal range = [High: (422 / 512)] umal) Sereening 118 - w(esy 17 3{ 2.6)
Baseline 122 1082y 115 4f 3.5)
Week 5 104 10(96) 115 .
Yisit 10 / End of Study 120 - 1152 114 3{ 26)
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Table 106: Incidence of Markedly Abnormal Laboratory Values, Double-blind Safety

Population Study OXN3502

Markedly QXN PR Placebao Tatal
abnermal {H=150) {H=154} [H=30dp
Laboratary Test (Units) Visit flag n 3] n %) n %)

Alanang Aminotranslerasa Visit 7 High 160.7%) 1{0.3%)
(ALT] (I} Visit D High 1(0.7%) 140.3%)
Diirect bilinssin furmalL) Visit & High 140.7%) 140.3%)
Cholesterol {mmaiL) WVisit 1 High . 2101.3%) 2{0.7%])
Wisit 3 High 2101.3%) 301.9%) 511.6%)

Masil T High - F1.9%) I{10%)

WVisil @ High 1{0.7%) 3(1.9%) 4{1.3%)

WVisit 10 High . 1 {0.6%) 1403.%)

Craitining (umall) Vst T High 1(0.7%) 140.3%)
Gamma-Glulamyd-Translerase  Visit T High 201.3%) - 2{0.T%)
(GGT){ILUL) Wisit 8 High 201.3%) . 240.7%)
Seum Glucosa (mmoll) Wisit 1 High G {4.0%) 4 (2.8%) 10(33%)
WVisit 3 High 0 {5.0%) J01.9%) 12 (3.89%)

Visit T High 4 (2.7%) 4 (2.6%) 8 {2.8%)

Viesil @ Hagh 2101.3%) F01.9%) 5{1.6%)

Visit 10 High - 1(0.6%) 140.3%)

Pheasphorus (mmol Ly Visit 1 Low 201.3%) B(5.2%) 10 (3.3%)
Mrsil 3 Low 6 (4.0%) Ti4.5%) 13 (4.3%)

Visil 7 Low G (4.0%) 513.2%) 11 (B6%)

Wisit @ Lo 2101.3%) 81(5.2%) 10 (3.3%)

Wisit 10 Low 1(0.7%) . 1 40.3%)

Petassium (mmolL) Visit 1 High 21(1.3%) 211.3%) 4{1.3%)
Loy . 1 {0.6%) 140.3%)

WVisit 3 High . 3(1.9%) 3{1.0%)

Vil T High 1(0.7%) 1{0.6%) 2{0.7%)

WVisil @ High 2101.3%) 1 {0.6%) I{1.0%)

Wisit 10 High 1{0.7%) 1 {0.6%) 2{0.7%)

Sofurn (mmal L) Viesit 1 Lo - 211.3%) 240.7%}
WVisil 3 High 1{0.7%) 2101.3%) I{1.0%)

Lo 1{0.7%) 201.3%) I{1.0%)

Vst 7 Low 1(0.7%) 3(1.9%) 4{1.3%)

Vsl @ Lo 1(0.7%) 211.3%) I{1.0%)
Tnglycendes (mmodL) Wisd 1 High 51{3.3%) 5(33%) 10(3.3%)
Visn 3 High G (4.0%) 1 {7.1%) 17 (5.6%)
Visn 7 High 201.3%) B {5.2%) 10(3.3%)
wisd 9 High £ (4.0%) 6 {3.9%) 12 (3.9%)

wisd 10 High 1¢0.7%) - 1{003%)
Unc Ackd fumcll) Wisi 1 High T (4.7%) 10 [ 5% 17 (5.6%)
Wi 3 High 10 {6 %) 10 6 5%:) 20 (6.6%)
Vigd 7 High T(4.7%) 8{5.2%) 15 (4.9%)
Visn @ High G (4.0%) S 32%) 11 (3.6%)

Vist 10 High 201.3%) 1 {0.6%) F 0%
Lymphocytes (10401} Visd 1 Lenw i (4.0%) G {3.5%) 12 (3.9%)
Visn 3 Lo 5(3.3%) 5{3.2%) 100(3.3%)
Vigdl 7 Lo T1(4.7%) 4 {2 6%} 11 (3.6%)
Vign @ L 11 {7.3%) 4 {2.8%) 15 (4.9%)

Visd 10 Low - 1 {0.6%) 1{0.3%)

Higroghils (10°00L) Wil 7 Lo 2(1.3%) 1{0.6%]) 3(0%)
\Whits blocd cell count (1040L) Visn 3 Low 1 (0.7%) 1 {0.6%) 2(0.7%)
Visit 7 Lo 1(0.7%) . 1{0.2%)

Visn @ L 140.7%) 1 (0. 5%)

Cross-reference; Tatdes 14.34.31 ond 14.34.3 2 and Listing 16 2 8.1.1.
B Humber of subjects in populabon, n; Number of subjects with data available, %: Percentage based on N

84.3.1. Haematology

No evidence of haematological toxicity was observed in the pivotal studies. In the pivotal
analgesia study, the overall incidence of markedly abnormal haematology results was consistent
with the population being treated, which included oncology patients with pain due to
malignancy. The abnormalities observed were similar in the OXN PR and OxyPR groups, as
shown in the table below. For most individual parameters, abnormal results were slightly more
common in the OxyPR group. Markedly low lymphocytes were more common in the OXN PR
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group (10% of subjects at Visit 10, compared to 3.5% in the OxyPR group), but for this
parameter the groups already had an imbalance at baseline (7.6% versus 4.3%).

A review of mean changes in lymphocyte counts in Study OXN3506 (subsequent table) shows
no substantial group differences or concerning trends.

Table 107: Markedly Abnormal Haematology Results, Safety Population, Study OXN3506
Clinical Laboratory Tests: Incidence of Markedly Abnormal Haematology Results

Double-Blind Safety Population

Parameter Timepeint OXN PR OxyPR
[Markedly abnormal range) {N=123) (N=120)
n Low High n Low High
n (%) n (%) n (%) n (%)
Hemoglobin (Markedly abnormal range = [Low: 100] g/L} Screening 119 1( 08) - 118 3( 25
Baseline 122 3( 25) - 115 3( 28]
Week 5 104  2( 19 - 100 3( 30)
Visit 10 / End of Study 120 2( 1.0 - 114 6( 53]
Leukocytes (Markedly abnomnal range = [Low: 3] 10°9/L}) Baseline 122 1{ 0.8) - 115 1( 09)
Lymphocytes (Markedly abnormal range = [Low: 1] 10°8/L) Screening 119 8( 7.68) - 116 5( 43)
Baseline 122 5( 4.1) - 115 2( 17)
Week 5 104 9( 87) - 100  2( 20
Visit 10 / End of Study 120 12(10.0) - 114 4( 35
MNeutrophils (Markedly abnormal range = [Low: 1.5] 10°3/L) Screening - - - 116 2({ 171
Baseline 122 1( 08) - 15  1( 09
Platelets (Markedly abnormal range = [Low: 75] 10°9/L) Screening 19  1( 0.8 - 118 1( 08)
Baseline 119 - - 115 1( 09)
Week 5 119 - - 100 1( 1.0]
Visit 10 / End of Study 119 - - 114 1( 09)

Table 108: Markedly Abnormal Haematology, Safety Population, Study OXN3506

Double-Blind Safety Population

Lymphocytes (Normal range = [0.7 to 4.5] [0.96 to 4.3] 10*9/L)

Timepoint Statistic OXN PR OxyPR
(N=123) (N=120)
Actual Value Change from Baseline Actual Value Change from Baseline

Screening n 119 116

Mean (SD) 1.854 ( 0.6608) 2.011 ( 0.7280)

Median 1.770 1.850

Min, Max 0.52,3.95 0.60,4.29
Baseline n 122 113

Mean (SD) 1.971 (0.8130) 2.037 (0.7047)

Median 1.790 1.870

Min, Max 0.48,5.79 0.80,4.36
Week 5 n 104 103 100 97

Mean (SD) 1.933 ( 0.6828) -0.089 ( 0.4835) 2.038 (0.7518) -0.041 ( 0.6124)

Median 1.870 -0.010 1.900 0.040

Min, Max 0.46, 3.95 -1.86,1.14 0.55, 4.51 -1.79,2.15
Visit 10/ End of Study n 120 119 114 110

Mean (SD) 1.943 ( 0.6878) -0.054 ( 0.5040) 2.007 ( 0.7363) -0.038 { 0.5974)

Median 1.895 0.020 1.875 0.040

Min, Max 0.46, 3.95 -1.86,1.14 0.55,4.51 -1.79,2.15

For the pivotal RLS study, the incidence of abnormal haematology parameters was included in
the summary table above. Abnormally low lymphocyte counts were more common in the OXN
group than the placebo group at Visit 9 (7.3% versus 2.6%), but not at Visit 10/End of Study
(0% versus 0.6%). Overall, there was no substantial difference between the groups and no
evidence of haematological toxicity.

84.3.2.  Electrocardiograph

In the pivotal analgesia study, the incidence of clinically significant findings on ECG was slightly
higher in the OXN group at baseline (4.1% versus 2.5%), but there was no increase in
abnormalities during the study, as shown in the table below.
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Table 109: ECG, Clinically Significant Results, Double-blind Safety Population, Study
OXN3506

OXN PR OxyPR
(N=123) (N=120)
Baseline Baseline
Yes No Missing Yes No Missing
n (%) n (%) n (%) n (%) n (%) n (%)
Screening Yes 5( 4.1) - - 3( 25) - -
No - 17 (95.1) - - 117 ( 97.5) -
Missing - - 1( 0.8) - - -
Week 2 Yes 2( 186) - - 1( 08) 2( 1.7 -
No 1( 08) 106 ( 86.2) - 1( 08) 105 ( 87.5) -
Missing 2( 186) 11( 8.9) 1( 08) 1( 08) 10( 8.3) -
Week 5 Yes 1( 08) - - - 1( 08) -
No 1( 0.8) 102 (82.9) - 2( 17) 98 (81.7) -
Missing 3( 24) 15(12.2) 1( 08) 1( 08) 18 (15.0) -
Visit 10 / End of Study Yes 2( 18) — - 1( 08) 1( 08) -
No 1( 08) 117 (959.1) 1( 0.8) 2( 1.7) 111 (92.9) -
Missing 2( 16) - - - 5( 4.2) -

For the pivotal RLS study, a low number of patients had ECG abnormalities, and these were seen
at a similar incidence in both treatment groups. Given that RLS is more common in elderly
subjects, it is not surprising that some cases of atrial fibrillation occurred. Overall, no
concerning patterns were observed.

Table 109: ECG, Clinically Significant Results, Double-blind Safety Population, Study
OXN3502

Treatment group Subject number Visit ECG clinically significant finding
OXN PR d No exclusion criterion/disorder (pericarditis) know
before study
9 No exclusion criterion/disorder (pericarditis) know
before study
9 Incomplete right bundle branch block
1 Changes due to former myocardial infarction
without clinical abnormal findings
1 Ventricular extrasystole
1 Atrial fibrillation
T Atrial fibrillation
Placebo 1 Atrial fibrillation
9 Possible infarct (maybe olderly [old]) g-wave
=40 msin V1 and V2
9 Hypenrtrophy because hypertension
1 Pacemaker

8.4.3.3. Vital signs

In the pivotal analgesia study, major abnormalities in vital signs were uncommon in both
treatment groups, despite the fact that this population had a broad range of comorbidities.

Extract from the Clinical Evaluation Report for Targin Submission PM-2015-01090-1-1 Page 130 of 164



Therapeutic Goods Administration

Table 111: Clinically Notable Abnormal Vital Signs, Safety Population, Study OXN3506

Double-Blind Safety Population

Parameter Timepoint OXN PR OxyPR

(N=123) (N=120)
n Low High n Low High
n (%) n (%) n (%) n (%)
Blood Pressure Diastolic (mmHg) Week 1 - - - 105 1( 1.0) -
(<50 and decrease of >=15 from baseline or Week 2 100 - 1( 09) 111 - 1( 09)
==105 and increase of »>=15 from Baseline) Week 4 109 - - 103 - 1( 1.0)
Pulse Rate (bpm) Week 1 104 1( 1.0 - - -
(<50 and decrease of >=15 from Baseline or Week 2 109 1( 09) 111 - 1( 09)
>=120 and increase of >=15 from Baseline) Week 5 104 1( 1.0) 111 - -

Visit 10 / End of Study 123 1( 0.8) 111
Respiration Rate (rpm) (<8 or >24) Baseline 123 - 1( 08)

In the pivotal RLS study, nine subjects in the OXN PR group and six subjects in the placebo group
had AEs reflecting abnormalities of vital signs; only one of the events in the OXN PR group (mild
hypotension) was considered possibly related to treatment.

8.5. Post-marketing experience

Post-marketing exposure to Targin has been extensive, but the data only covers currently
approved doses. In the Summary of Clinical Safety directed at the registration of higher doses,
the sponsor writes: ‘No postmarketing data are available for daily doses up to 0XN160/80 mg PR.’

In the Summary of Clinical Safety written in support of the RLS indication, the sponsor estimates
that exposure since first launch in 2006, up to March 2013, amounts to 264,006,510 patient
days, corresponding to 8,800,217 patient months. The vast majority of this exposure has been in
subjects using Targin for analgesia, and there is no published post-marketing experience of
Targin in the context of RLS treatment. Targin and other opioids have been used off-label for
this indication, but this usage has not been comprehensively reported.

The sponsor did not provide an in-depth analysis of all of the safety issues arising from the post-
marketing experience with Targin, but instead wrote: ‘Comprehensive safety reviews of OXN PR
have been performed in regular PSURs. The results of both the clinical trial and the post-marketing
safety data are adequately reflected in the product’s SmPC.’

A review of the PSURs is beyond the scope of this report, but the risks and side effects of opioids
are well known, and in this respect Targin is broadly similar to other opioids. Because the
oxycodone in Targin is used in combination with an opioid antagonist, it would be expected that
Targin could cause an increase in opioid withdrawal symptoms when given to subjects who are
habitual opioid users (see Safety in relation to substance-abuse and PK studies). Apart from this,
no other safety signals of concern have arisen that suggest Targin poses new or unexpected
risks compared to other opioids.

8.6. Safety issues with the potential for major regulatory impact

For each of the safety categories below, it should be noted that very few patients have been
exposed to the maximum recommended dose of 80/40 mg twice daily, so uncommon reactions
to high doses have not been excluded. Also, the pivotal analgesia study only involved five weeks
of blinded exposure, so chronic reactions to high-dose naloxone could have been missed by the
study program.

8.6.1. Liver toxicity
Targin does not appear to pose a significant risk of causing liver toxicity.
8.6.2. Haematological toxicity

There is no evidence in the submitted data of significant haematological toxicity.
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8.6.3. Serious skin reactions

Opioids may cause pruritus, which was reported in the pivotal analgesia and RLS studies, and is
discussed with other AEs above. More significant skin reactions were not reported.

8.6.4. Cardiovascular safety

Opioids may cause hypotension, and the use of higher doses could increase the risk of this, but
Targin should be titrated cautiously like any other opioid. Oxycodone is already registered for
use as monotherapy (OxyContin) at doses equivalent to the new proposed maximum dose of
Targin, so the proposed maximum Targin dose does not pose substantial new cardiovascular
risks on the basis of its oxycodone component. There is no evidence that oral naloxone poses a
significant cardiovascular risk, but exposure to the proposed new doses has been very limited.

8.6.5. Unwanted immunological events

There is no evidence that Targin is likely to cause unwanted immunological events.

8.7. Other safety issues
8.7.1. Safety in special populations

Opioids must be used with caution in children and the elderly, using a low starting dose and
cautious titration. The proposed new maximum dose does not substantially change this
situation, because the proposed doses of oxycodone are already available in the form of
OxyContin, or as a mixture of Targin and OxyContin.

Caution is also necessary in the setting of hepatic impairment or renal impairment. The current
Pl already recommends that doses be reduced in the setting of renal impairment and mild
hepatic impairment, and that Targin should be avoided in the setting of moderate or severe
hepatic impairment:

‘Therefore, initiation of dosing in patients with mild hepatic impairment or patients with renal
impairment (CrCl < 60 mL/min) should be reduced to % to ¥ of the usual dose with cautious
titration and careful medical monitoring.

Because of the observed increase in naloxone plasma concentrations, and until the clinical
relevance of this is established, TARGIN modified release tablets are contraindicated in patients
with moderate to severe hepatic impairment.’

For each of these special populations, the precautions recommended in the PI are acceptable.

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

The naloxone component of Targin can produce drug-interactions with opioids, with some
degree of systemic antagonism, as discussed in Withdrawal syndrome section below.

All opioids are capable of producing additive or synergistic sedation and respiratory depression
when combined with other sedative agents, including benzodiazepines, a variety of analgesics,
and anticonvulsants. In this respect, Targin does not pose any new or unexpected risks
compared to other opioids. The risk of such interactions is likely to be increased at the new,
higher maximum dose, but it is proposed that the maximum dose be approached using cautious
titration, according to subjects’ pain and side effects. Given that the proposed maximum
oxycodone doses are already available in the form of OxyContin, the proposed increased dose
does not raise substantial new concerns about such interactions.

When Targin is used to treat RLS, there is a potential for it to produce synergistic central
nervous system (CNS) side effects when used in combination with levodopa or dopamine
agonists, because these agents are already known to pose a risk of causing confusion, especially
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in the elderly. In the submitted pivotal RLS study, dizziness, somnolence and psychiatric
disorders were more commonly observed in the OXN group than the placebo group. Co-
administration with levodopa and dopamine agonists was not allowed, according to the study
protocol, so the potential for an even greater excess of CNS side effects during combination
therapy was not explored. Stopping such agents before commencing treatment with Targin
would probably not be advisable, as it could lead to a flare in RLS symptoms that could
compromise the efficacy of Targin and potentially lead to a need for higher doses of opioids, but
there is currently no trial evidence on which to make firm recommendations about the benefit-
risk balance of such co-administration.

Ideally, the PI should recommend caution when combining Targin with levodopa and dopamine
agonists. Currently, the proposed PI only refers to levodopa and dopamine agonists in the
context of PK interactions, stating: ‘In vitro data also suggest that the dopamine agonists,
ropinirole, (S) pramipexol [sic] and levodopa had little or no effect on either oxycodone or
naloxone major metabolic pathways while rotigotin [sic] inhibited naloxone glucuronidation,
which may result in an increase in naloxone plasma concentrations.’ These comments should be
extended to warn of the risk of pharmacodynamic interactions.

8.8.1. Withdrawal syndrome

The naloxone component of Targin primarily antagonises the oxycodone component in the gut,
and systemic exposure is limited by first-pass metabolism. Despite this, some degree of systemic
exposure and opioid antagonism nonetheless occurs. This was evident in the sponsor’s PD
studies, where regular methadone users reported a dislike for Targin and described symptoms
consistent with a withdrawal syndrome (See Summary of new pharmacodynamic data section).

The pivotal analgesia study showed a mild excess of withdrawal symptoms in the OXN group
compared to the OxyPR group: 4 patients in the OXN group and 1 in the OxyPR group
experienced drug withdrawal syndrome. The affected patients did not suffer any major
sequelae.

The pivotal analgesia study also used two specific rating scales to monitor withdrawal
symptoms: the COWS and SOWS (Clinic Opiate Withdrawal Scale and Subjective Opiate
Withdrawal Scale). These have been previously described and validated in the published
literature, and were described by the sponsor as follows:

The SOWS (Handelsman et al, 1987) consists of 16 items that reflect the common motor,
autonomic, gastrointestinal, musculoskeletal, and psychic symptoms of opiate withdrawal.
The Modified SOWS excludes the SOWS item number 16, I feel like shooting up today’, since
it does not apply to the target subject population. The COWS is a clinician administered,
instrument that rates eleven common opiate withdrawal signs or symptoms. The summed
score of the eleven items can be used to assess a patient's level of opiate withdrawal and to
make inferences about their level of physical dependence on opioids. The score for each
item reflects the severity of the sign or symptom, and the total scores are grouped as ‘mild
(5 to 12 points),” ‘moderate (13 to 24),” ‘moderately severe (25 to 36), and ‘severe (more
than 36)’ (Wesson et al,, 2003).

Slightly higher SOWS and COWS scores were recorded at week 1 in the OXN PR group,
compared to the OxyPR group. The total COWS score increased in week 1 in the OXN group
(from mean 1.53 to 2.12), and decreased in the OxyPR group (from 1.75 to 1.56). These scores
are well below the range considered to represent mild withdrawal symptoms (5 to 12 points),
and the between-group difference is small.

At the end of the double-blind phase, the mean total COWS scores had decreased to 1.16 in the
OXN PR group and to 1.34 in the OxyPR group.

These results suggest that there could be an increased risk of drug withdrawal symptoms when
switching from OxyPR (used in the pre-randomisation phase) to OXN, but the effects appeared
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to be mild and could be overcome with appropriate dose titration. The existing evidence does
not reveal an increased risk of withdrawal symptoms for the higher proposed dose of OXN PR,
but it is not possible to make any firm conclusions on this risk given the low number of patients
exposed to the maximum proposed naloxone dose.

In Study 038-002, there was no evidence of a clear increase in withdrawal symptoms, but this
study had a crossover design and used an inadequate washout between treatment phases, so no
firm conclusions can be drawn.

Other analgesic studies were generally too small to clarify this issue, and had very few patients
exposed to high Targin doses (across the minor studies, only one subject received the maximum
proposed dose).

In the RLS Study, a single subject in the OXN PR group experienced drug withdrawal syndrome
during down-titration from 40 mg/day oxycodone to 20 mg/day oxycodone. Titration was
continued and no serious sequelae were noted. Opioid withdrawal symptoms were also
reported in two (1.0%) subjects at the end of the Extension Phase. Given that this study
involved initiation of OXN treatment, rather than switching from oxycodone without naloxone
to OXN, it was not structured to clarify the risk of naloxone inducing a withdrawal syndrome in
subjects already accustomed to oxycodone. Instead, it demonstrates that withdrawal symptoms
may occur during down-titration, which highlights the need to approach this cautiously and to
avoid sudden cessation of Targin, as with any opioid.

Overall, despite some evidence that Targin may increase the risk of drug withdrawal symptoms,
the problem appears mild and manageable with appropriate dose titration, at least at the doses
for which there is adequate experience. The PI carries appropriate warnings about the need to
avoid sudden cessation of Targin, and also warns of the risk of withdrawal symptoms when
switching to Targin:

In patients undergoing long-term opioid treatment with higher doses of opioids, the switch
to TARGIN modified release tablets can initially provoke withdrawal symptoms or
diarrhoea. These patients require specific attention.

8.9. Evaluator’s overall conclusions on clinical safety
8.9.1. Safety in relation to RLS syndrome

The safety profile of Targin in subjects treated for RLS was consistent with the known safety
profile of this drug when used for analgesia. The doses used in the RLS study were generally low
(the average daily dose of oxycodone in the OXN group was approximately 22 mg), and
provided no data relevant to the proposed new maximum analgesia dose, so this study added
little to what is already known about the safety profile of Targin.

One deficiency in the available safety data is the lack of controlled data exploring the risks of
combining Targin with levodopa and dopamine antagonists, which are the currently approved
agents for RLS. Given that Targin will be used as a second-line agent, it will often be combined
with first-line agents, so the safety of this combination is of interest. (The proposed additional
indication is: ‘Symptomatic treatment of patients with moderate to severe idiopathic Restless Legs
Syndrome (RLS) insufficiently treated with dopaminergic therapy’; the Pl does not suggest
ceasing the dopaminergic therapy on commencement of Targin). Some degree of synergistic
CNS effects in susceptible individuals, particularly elderly subjects, seems likely, but there are
no data available to quantify this risk. This issue should be explored further during post-
marketing surveillance.

8.9.2. Safety in relation to proposed new maximum dose

The submitted safety data only partially characterises the safety profile of high-dose Targin. In
the pivotal study, the Targin group and the comparator group received similar doses of
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oxycodone, so the safety of high-dose oxycodone was not assessed in a comparative manner.
Furthermore, subjects were titrated to high doses on the basis of need and tolerance, so
tolerance and safety in the small proportion reaching the highest dose is not at all
representative of the likely safety profile of this dose in a broader population. (This is not
necessarily a design flaw, because it was appropriate to individualise doses and to titrate
cautiously, but it does mean that unselected subjects suddenly exposed to the maximum dose
would be expected to have a much worse safety profile than shown in the pivotal study; indeed,
this would be very dangerous.)

The design of the pivotal analgesia study therefore means that it only allows inferences to be
made on the safety profile of high-dose naloxone, not of high-dose oxycodone. Given that the
proposed oxycodone doses are already registered as OxyContin, this is reasonable.
Unfortunately, very few subjects were exposed to the new maximum dose (31 in the pivotal
study, 19 in the previously submitted crossover studywhich had inadequate washout between
phases, and very few patients in other studies), so the safety of high-dose naloxone has not been
adequately explored.

With these important caveats in mind, considering the very limited evidence available, the
overall safety of Targin when used at higher doses appears broadly similar to what would be
expected from experience with lower doses. Compared to OxyContin at equivalent doses, Targin
in the submitted analgesia studies did not appear to raise substantial new safety concerns, but
some AEs were observed at a higher frequency in the Targin (OXN) group than the OxyContin
(OxyPR) group: there was an excess of nausea (9.8% versus 5.0%), hyperhidrosis (6.5% versus
2.5%) and drug withdrawal syndrome (3.3% versus 0.8%) in the OXN group. This is likely to
reflect some degree of systemic opioid antagonism. There was also an excess of diarrhoea,
despite the requirement that subjects had constipation at study entry. (This is likely to reflect
the resolution of constipation and a subsequent adjustment phase in diet and bowel physiology,
and could be less of a problem in subjects titrated directly onto Targin, but there is no direct
evidence to clarify this.)

A review of deaths and serious adverse events did not raise any new concerns about the safety
of high-dose Targin relative to high-dose oxycodone monotherapy, but no firm conclusions can
be drawn given that exposure to the maximum proposed dose was very limited.

8.9.3. Safety in relation to substance-abuse and PK studies

The substance abuse studies did not produce reliable safety data, because low numbers of
patients were exposed to single doses, and systemic naltrexone was given in most PK studies to
limit opioid side effects. The few AEs observed were consistent with the known safety profile of
opioids.

The PK/PD results confirmed that chewed tablets lead to a more rapid absorption of oxycodone,
which could lead to substantial toxicity if patients deliberately or accidentally chewed the
tablets, circumventing the slow-release properties of the tablet. The PI already contains
appropriate warnings about this potential risk. The studies also showed that, in subjects
accustomed to opioids, in particular those receiving regular methadone, the systemic
absorption of naloxone may lead to withdrawal symptoms. On balance, this is a favourable
pharmacological feature of Targin, making the drug less desirable for recreational opioid
abusers, but this effect could lead to adverse effects (withdrawal symptoms) in subjects
misusing the product. The PI contains an appropriate discussion of these issues.
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9. First round benefit-risk assessment

9.1. Benefit-risk assessment in RLS
9.1.1. First round assessment of benefits in RLS
The benefits of Targin in the treatment of RLS are:

e A clinically meaningful reduction in the severity of RLS symptoms in subjects who have
failed to respond adequately to dopaminergic therapy

e Improved sleep

9.1.2. First round assessment of risks in RLS
The risks of Targin in RLS are:

e Anincreased incidence of constipation

e Anincreased incidence of CNS side effects

e Opioid dependence

e Exacerbation of sleep apnoea

The risks of constipation, sedation and other opioid side effects are already familiar to
clinicians, and patients will usually be in a good position to decide whether these side effects are
present and whether they represent an acceptable price to pay for improved control of RLS. The
doses required to produce benefit are generally in the lower range of Targin doses, and the
evidence from the analgesia studies provides good grounds to expect that constipation will be
reduced in this context by the co-administration of naloxone, compared to other opioids. The
risk of CNS side effects when used in combination with dopaminergic agents is not well defined,
but this is likely to be a manageable risk with appropriately cautious titration.

The risk of producing opioid dependence in the context of RLS treatment is poorly
characterised, but it did not emerge as an apparent problem during the pivotal RLS study and its
open-label extension. Subjects resorting to second-line treatment of refractory RLS are likely to
be motivated to continue any successful treatment, and the condition is usually chronic, so the
question of whether they also have opioid dependence as an additional motivation to continue
treatment would be difficult to gauge. On balance, given the impact of RLS on quality of life, this
is a risk that many clinicians and patients will find acceptable.

Exacerbation of sleep apnoea can occur with any sedative medication, including opioids, and
sleep apnoea is more common in patients with RLS. The proposed Pl includes an appropriate
warning about this risk.

Sleep apnoea is more common in patients with restless legs syndrome and caution is
advised in treating such patients with TARGIN tablets due to the additive risk of
respiratory depression.

9.1.3. First round assessment of benefit-risk balance in LS

The benefit-risk balance of Targin for RLS, given the proposed usage, is favourable.

9.2. Benefit-risk assessment of higher maximum dose in chronic pain
9.2.1. First round assessment of benefits of higher doses

The benefits of Targin over naloxone-free oxycodone and other opioid treatments for chronic
pain have already been well established. The benefits include:
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e asignificantly reduced incidence of constipation
e broadly similar analgesic efficacy as naloxone-free oxycodone

e asustained analgesic effect due to the prolonged-release formulation (a benefit also present
in other prolonged-release formulations, such as OxyContin).

Given that Targin is already registered for use in chronic pain, the important question is what
benefits could be expected from increasing the maximum dose from the currently approved
maximum of 40/20 mg twice daily to 80/40 mg twice daily.

The sponsor claims the following benefits:

For patients in need of higher oxycodone doses, the increase of the daily maximum dose of
OXN PR up to 160/80 mg would have the following advantages:

» Maintaining analgesia whilst improving opioid induced constipation (OIC) with a
naloxone component in doses up to 160/80 mg/d

= Simplification of therapy and facilitation of the prescription process by administering
only fixed combination tablets (OXN PR) instead of combining OXN PR with oxycodone
(OxyPR).

The first of these proposed benefits has only been partially demonstrated in the submitted
studies, as discussed below; the second proposed benefit is accepted.

On the basis of experience with other opioids, and with naloxone-free oxycodone in the form of
OxyContin, it seems very likely that higher doses of Targin could provide analgesic benefit in
some subjects who have failed to respond to lower doses, but this assumption was not directly
tested in any submitted study. No dose-response studies were submitted. The parallel
treatments in the pivotal study only differed in terms of the naloxone component, and the
oxycodone doses in each group were equivalent. A perceived requirement for higher doses was
a prerequisite for entry into the pivotal study, so the need for higher doses was built in as an
assumption in the study design, and therefore could not be confirmed or refuted by any
subsequent results. Even within the dose range explored (50/25 mg twice daily to 80/40 mg
twice daily), dose titration largely occurred before randomisation, and it is unclear if the higher
doses used actually increased analgesic efficacy relative to what patients would have
experienced at currently approved doses.

The lack of any dose-response study directly justifying an increase in dose would normally be
considered a major deficiency in a study program aimed at increasing the approved dose of an
analgesic agent, but the oxycodone doses tested in the pivotal study have already been
approved in the form of OxyContin, so at least the assumption that higher oxycodone doses are
needed in some patients has been confirmed in a different context. Unfortunately, even if one
accepts that higher oxycodone doses are needed in some patients (up to 80 mg twice daily), this
does not necessarily mean that the same benefit can be obtained during co-administration with
naloxone, which is known to produce at least some systemic opioid antagonism.

Also, it should be noted that increasing the maximum approved Targin dose would not actually
change the maximum approved oxycodone dose available to clinicians. For patients where the
maximum Targin dose is not thought to be adequate, current recommended practice is to
combine maximum-dose Targin (40/20 mg twice daily) with top-up OxyContin (to a total of 80
mg twice daily oxycodone), so all the assumed analgesic benefits of higher Targin doses are
already available with current practice. Unfortunately, the submitted studies have not compared
this practice with the proposed alternative strategy of using higher Targin doses without
OxyContin. Current practice with combination therapy was not actually assessed in any study -
instead, high-dose Targin was compared to naloxone-free oxycodone.

The sponsor’s first claimed benefit for an increased Targin dose was ‘Maintaining analgesia
whilst improving opioid induced constipation (OIC) with a naloxone component in doses up to
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160/80 mg/d’. This has two components: analgesia equivalence and improved constipation,
relative to OxyContin.

No study was adequately powered to assess whether maximum-dose naloxone compromises
the analgesic efficacy of maximum-dose oxycodone. The number of subjects exposed to the
proposed new maximum dose was low (31 subjects in the pivotal study, 19 subjects in a
crossover study that had inadequate washout, and probably one other patient in minor
supportive studies). Power calculations in the pivotal study were based on pooled results across
multiple doses, and the comparison between treatments at specific doses was not adequately
powered for the demonstration of non-inferiority. The results actually suggested that Targin
was significantly inferior to OxyContin, based on 95%Cls for the treatment difference, a point
not discussed or acknowledged by the sponsor. (Of additional concern, the sponsor’s definition
of non-inferiority was overly inclusive, with the 120% equivalence threshold suggesting that
moderate increases in pain were not considered significant.)

Also, while it is possible that a high-dose combination of Targin and OxyContin (current
recommended practice) does not contain enough naloxone to produce the same constipation
benefits seen at lower Targin doses, and that a higher maximum dose of Targin would therefore
be beneficial, this hypothesis has not been directly assessed in any study.

Relative to current practice, then, the only clear benefits of increasing the maximum Targin dose
would be:

o simplifying dosing decisions;

e reducing the number of scripts and different medications that patients require to achieve
the necessary daily oxycodone dose (potentially improving compliance and minimising
dosing errors).

These are not trivial benefits, because dosing errors are likely to be reduced with simpler
regimens, and the current recommended practice of combining two different slow-release
oxycodone preparations is complex and counter-intuitive, but they are not benefits that justify
any substantive risks.

9.2.2. First round assessment of risks of higher doses

The risks of using higher doses of Targin (up to 80/40 mg twice daily) for chronic severe pain
include those already inherent in the use of high-dose oxycodone:

e respiratory depression, which can be fatal;
e hypotension;

e severe CNS depression;

e opioid dependence;

e constipation (but this is less with Targin than naloxone-free oxycodone);

other well-defined opioid side effects (hyperhidrosis, etc).

The risks of severe opioid side effects, including death, would be increased if high-dose Targin
tablets were inappropriately chewed, or if subjects were commenced on high doses without a
cautious titration phase.

These risks are already inherent in naloxone-free preparations, such as OxyContin, and the
proposed new maximum dose of Targin (80/40 mg twice daily) does not increase these risks
compared to OxyContin which is already approved at equivalent doses (up to 80 mg twice
daily).
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Compared to current recommended practice (combination therapy with Targin and OxyContin),
or naloxone-free oxycodone preparations (OxyContin monotherapy), the proposed new
maximum dose of Targin poses the following new risks:

e anincreased incidence of opioid withdrawal symptoms when switching to Targin from
naloxone-free preparations, due to systemic opioid antagonism by naloxone;

e anincreased incidence of diarrhoea;

e a (probably small, but poorly defined) potential for reduced analgesic efficacy and a
subsequent increase in pain when switching from equivalent doses of naloxone-free
oxycodone;

e an unknown potential for new, unexpected side effects related to use of high-dose naloxone,
with which there is currently minimal published experience.

The incidence of withdrawal symptoms appears to be low and manageable, but it is poorly
defined at the proposed doses because of limited exposure. Diarrhoea is an acceptable risk for
someone in severe pain, and could possibly be reduced with cautious, gradual switching.
Reduced analgesic efficacy and increased pain was probably shown in the submitted studies,
but appears to be minor in magnitude. No analgesic study was adequately powered to address
this issue at the upper end of the dose range of interest.

Major new side effects from naloxone are likely to be limited by its extensive first-pass
metabolism and low bioavailability (about 3%), but the current safety database is very limited
in the dose range of interest. In the pivotal analgesic study, approximately one third of patients
(40 OXN recipients) received 50/25 mg twice daily, which is only slightly above the current
maximum dose, another third (41 OXN recipients) received intermediate doses and only a
quarter of patients (31 OXN recipients) received the maximum proposed dose. Furthermore,
very few subjects were exposed to the maximum dose in supportive studies (19 subjects in a
crossover study with inadequate washout between phases, and probably only one subject in the
pooled double-blind phase of the submitted minor studies).

Table 112: Number of Patients Receiving = 100 mg/day by Treatment Group, Study
OXN3506

Dose Level OXN PR OxyPR
(mg/d) (N=121) (N=116)
100 40 (33.1%) 42 (36.2%)
120 26 (21.5%) 30 (25.9%)
140 15 (12.4%) 13 (11.2%)
160 31 (256%) 28 (24 1%)

* 12 patients were excluded due to early dropout

There are no formal TGA guidelines on the minimum exposure needed to establish safety of a
new proposed dose. The online document, titled ‘Population Exposure: The Extent of Population
Exposure to Assess Clinical Safety’, was produced by the European Medicines Agency (EMA),
and it discusses the general need for adequate exposure in clinical trials. Although the document
does not anticipate the specific situation of increasing the approved dose of a currently
registered agent, two sections give broad indicators of the exposure needed ‘at dosage levels
intended for clinical use’:
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Available information suggests that most [Adverse Drug Events] ADEs first occur, and are
most frequent, within the first few months of drug treatment. The number of patients
treated for 6 months at dosage levels intended for clinical use, should be adequate
to characterise the pattern of ADEs over time. To achieve this objective the cohort of
exposed subjects should be large enough to observe whether more frequently occurring
events increase or decrease over time as well as to observe delayed events of reasonable
frequency (for example,, in the general range of 0.5%-5%). Usually 300-600 patients
should be adequate.

There is concern that, although they are likely to be uncommon, some ADEs may increase
in frequency or severity with time or that some serious ADEs may occur only after drug
treatment for more than 6 months. Therefore, some patients should be treated with the
drug for 12 months. In the absence of more information about the relationship of ADESs to
treatment duration, selection of a specific number of patients to be followed for 1 year is to
a large extent a judgement based on the probability of detecting a given ADE frequency
level and practical considerations. 100 patients exposed for a minimum of one-year is
considered to be acceptable to include as part of the safety data base. The data
should come from prospective studies appropriately designed to provide at least one
year exposure at dosage levels intended for clinical use. When no serious ADE is
observed in a one-year exposure period this number of patients can provide reasonable
assurance that the true cumulative one year incidence is no greater than 3%. [emphasis
added by evaluator].

Exposure to the maximum proposed dose in the submitted studies clearly falls well short of
these targets. In addition to low patient numbers at the highest proposed dose, the pivotal study
was also very short, with only 5 weeks of double-blind treatment. The supportive crossover
Study 038-002, included a long-term extension phase, but only 18 of 34 long-term subjects
received the highest proposed dose in that study, and the crossover design interferes with
safety assessments. Although some minor supportive analgesic studies also included longer
follow-up, much of this was open-label and uncontrolled, and the maximum proposed dose was
either disallowed by the study protocols or usually not taken up as a titration option, such that
only one patient appears to have received the maximum proposed dose in the minor supportive
analgesia studies.

The extensive experience with currently approved doses makes it unlikely that major new
toxicities will emerge at the lower end of the proposed new doses (that is, 50/25 mg twice daily,
which is only slightly above the approved maximum of 40/20 mg twice daily), but the previous
experience does not provide adequate reassurance about the upper end of the proposed new
dose range (such as 80/40 mg twice daily), which is double the dose for which there is
adequate exposure.

The risk of high-dose Targin is therefore inadequately defined.
9.2.3. First round assessment of benefit-risk balance of higher doses

The benefit-risk balance of the proposed new maximum dose of Targin has not been adequately
defined.

The main issues are:

e The study program relies heavily on the assumption that higher oxycodone doses are
necessary and effective in some patients, as previously demonstrated for OxyContin, but this
assumption was not directly tested for Targin. The fact that naloxone produces some
systemic opioid antagonism means that the dose-response experience with OxyContin
cannot be taken as directly representative of the dose-response properties of Targin.

e The submitted studies were underpowered for dose-specific analysis, particularly at the
maximum dose, where only 31 subjects were exposed in the pivotal study.
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o Too few patients have been studied at the proposed maximum dose to assess the analgesic
efficacy of high-dose Targin, compared to naloxone-free oxycodone or the current practice
of combining Targin and OxyContin.

o The only clear benefit of the proposed higher doses, compared to the current recommended
practice of combining Targin with OxyContin, is convenience, so it is particularly important
to establish the safety of the proposed doses.

e Too few patients have been exposed to high-dose naloxone to characterise the safety profile
of naloxone at the proposed doses.

e The pivotal analgesic study was too brief to allow the assessment of safety in an agent
intended for chronic use.

9.3. First round recommendation regarding authorisation
9.3.1. Recommendation regarding RLS

The sponsor’s application to register Targin for the treatment of RLS that has not responded
adequately to dopaminergic therapy should be approved.

9.3.2. Recommendation regarding higher maximum dose

The sponsor’s application to register Targin at the proposed maximum dose of 80/40 mg twice
daily should be rejected (for the reasons listed in Section 9.2.3, above).

9.3.3. Recommendation regarding proposed discussion of abuse potential in PI

The sponsor’s application to modify the PI to include discussion of abuse potential should be
approved, but the PI should be further modified recommended.

10. Clinical questions

10.1. Pharmacokinetics

No questions.

10.2. Pharmacodynamics

No questions.

10.3. Efficacy
10.3.1. Question 1
10.3.1.1. How many subjects received each dose in Study 038-002?

The Summary of Clinical Safety appears to contain two different, contradictory estimates of
exposure for Study 038-002. In one place, it is stated that, of the 59 patients randomised in
Study 038-002: ‘Of these 59 patients, 27 (45.8%) received 60/30 mg q12h dose and 32 patients
(54.2%) received the 80/40 mg q12h dose’. Elsewhere in the Summary of Clinical Safety, different
numbers are cited: ‘Of the 52 patients who received OXN PR, 33 received the 60/30 mg q12h
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[120/60 mg/d] dose for a mean of 32.0 + 7.2 days, and 19 patients received the 80/40 mg q12h
[160/80 mg/d] dose for a mean of 32.0 + 9.7 days.’ Please account for this discrepancy.

10.3.2. Question 1
10.3.2.1. To what does 20%’ actually refer in the definition of analgesic non-inferiority?

The definition of analgesic non-inferiority in the pivotal analgesia study refers to a non-
inferiority bound of 20%, but it is not quite clear what this means in practice. In particular, non-
inferiority was said to be inferred when ‘the one-sided 97.5% t-type confidence interval of the
population mean difference in PIS between both treatment groups was completely above a non-
inferiority bound of 20%’. The sponsor did not provide a clear statement of what the 20%’ is
based on. One possibility is that it was calibrated against the entire pain scale, another
possibility is that it was based on the mean pain scores for the comparator group, and a third
possibility is that it was based on the magnitude of the treatment effect. It is important to clarify
what is meant, because it is possible that the sponsor considered increases in pain of up to 20%
as non-inferior. For instance, if an analgesic agent reduced pain from 5/10 to 4/10, so that the
analgesic effect was 1/10, a 20% increase in pain on switching to Targin could amount to a final
pain score of:

e 6/10(20% is 2 points out of 10 possible points);
e 4.8/10 (20% is one fifth of the mean score of 4);
e 4.2/10 (20% is one fifth of the treatment effect of 1 point).

In the first interpretation, an agent that would be considered clinically inferior would still
satisfy the sponsor’s definition of non-inferior. It appears likely that the sponsor has adopted
the second interpretation, but the sponsor should be asked to clarify this point by explaining the
value of 20% in terms of its numerator and denominator.
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10.3.3. Question 2

10.3.3.1. The table below appears to indicate that there was a significant difference in
pain scores between the two treatment groups in the pivotal analgesia study,
because the 95%CI for the treatment contrast at Week 5 does not include zero.
Does the sponsor concede that this is the case? If not, why not?

Table 114: Primary MMRM Analysis of the Pain Intensity Scale - ‘Average Pain over the
Last 24 Hours’, by Visit (Baseline Adjusted)

Per Protocol Population

OXN PR OxyPR
Stalistic (=93} {N=99)
Day 2 n a0 a7
LSMean 3.61 385
95% C1 [3.45,3.77) (3.39, 3.70)
LEMean Contrast® (SE) -0.65 (0.11)
9%, CI (-0.86, -0.43)
p-value™ <0.001
Day 4 n 0 95
LSMean 369 352
495% CI (3.51, 3.88) (3.34,3.71)
LSMean Contrast# (SE) -0.53(0.13)
95% CI (-0.79,-0.27)
p-value® <0.001
Day 6 n 84 93
LSMean s 348
95% CI (361, 4.01) (3.29, 3.68)
LSMean Contrast¥# (SE) -0.37 {0.14)
95% CI (-0.65, -0.10)
p-value* 0.004
Week 1 n 85 Ell
LSMean 368 348
95% CI (3.49, 3.88) (3.29, 3.67)
b LSMean Contrast# (SE) -0.49 (0.14)
95% CI (-0.76, -0.22)
p-value® <0001
Week 2 n 92 99
LSMean g2 354
95% Gl (342, 3.83) (3.34, 3.74)
LSMean Contrast¥ (SE) 0,62 (0.15)
95% CI (-0.91,-0.33)
p-value® <0.001
Week 4 n M 96
LSMean 3.67 357
95% Cl (3.41,3.93) (3.32,3.82)
LSMean Conlrast# (SE) -0.61{0.19)
95% CI (-0.99, -0.24)
p-value* <0.001
Week 5 n 93 94
L5Mean 355 350
95% CI (3.31,3.78) (3.26,3.73)
LSMean Conlrast? (SE) -0.65 (0.17)
95% Cl (-0.99, 0.30)
p-value® <0.001

10.3.4. Question 3

10.3.4.1. In Study OXN3503, which statistical tools were applied to the non-inferiority
hypothesis based on the WOMAC score, and to the superiority test based on the
BFI?

The primary analysis was said to be based on an ‘intersection-union test’ that combined a non-
inferiority hypothesis test in the WOMAC visual analogue scale score (showing that the efficacy
of OXN is at least 80% that of OxyPR) with a superiority test in the BFI (showing that OXN is
superior to OxyPR with respect to the BFI). The intersection-union test was carried out
separately for each double-blind visit (4-8) as long as all subsequent visits also rejected their
null-hypothesis.
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This appears to be a method of testing two statistical hypotheses simultaneously, but details of
which statistical tool was applied to each component of this combined test were not clearly
stated.

10.3.5. Question 4

10.3.5.1. Please explain how the WOMAC score was used to derive a single primary
endpoint for non-inferiority analysis in Study OXN3503.

In Study OXN3503, the use of the WOMAC scores as a primary endpoint was not reported
clearly. Results were reported for three different components of the WOMAC score, and none of
these was designated as primary. Also, the study used non-inferiority bounds of 80%, but what
this actually meant was not explained, in terms of which sub score or combination of scores was
being measured, and what parameter had to be at least 80% of what other parameter to satisfy
the definition of non-inferiority.

10.3.6. Question 5

In Study OXN3503, the estimate for treatment difference in Pain Intensity Scale at Visit 8 was
reported to be -0.11, with 95% CI -0.42, 0.21. Was this small difference in favour of OXN? (that
is, please explain the sign of these results; do negative scores indicate a greater treatment effect
with OXN?

10.3.7. Question 6

10.3.7.1. In Study OXN3505, which statistical tool was used to compare the BFI scores
between treatment groups?

The sponsor reports: ‘... the change from baseline was -23.2 in the OXN PR group and -18.2 in the
OXY PR group, the difference between treatment groups was not statistically significant (p=0.341,
primary efficacy criterion).” Which statistical test produced the p-value of 0.341?

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

The sponsor has submitted a detailed response to Clinical Questions raised in the First Round
Clinical Evaluation Report (CER1). Mostly, the responses consisted of useful clarifications of
issues that were unclear in the original submission, or provided useful data relating to the small
group of subjects exposed to the highest proposed dose of OXN.

As will be discussed below, the sponsor disagreed with the Evaluator about the overall balance
of evidence in relation to the abuse-potential of OXN. In most cases, the disagreement was not
based on objective data contained in the original submission, but on relatively subjective
interpretations of the nature and extent of opioid abuse and the motivations of drug abusers.

Two recurrent issues of contention were?:

e the sponsor’s assumption that studies performed in subjects on methadone can be
generalised to all opioid addicts, an assumption that the evaluator rejects; and

e the sponsor’s strong emphasis on the evidence that Targin has reduced abuse potential via
the IV and intra-nasal routes, without a corresponding emphasis on evidence that Targin
retains substantial abuse potential via the chewed oral route in non-methadone-treated
subjects.

In some of the sponsor’s discussion of abuse potential, the sponsor has appealed to published
literature on opioid abuse, and in doing so has gone beyond the scope of what was originally

9 Please see ‘Overall benefit-Risk analysis’ and ‘Outcome’ in the AusPAR.
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submitted for evaluation. This material is not extensively evaluated in this Second Round CER,
but a couple of the studies the sponsor cited did not appear to support the conclusions they
wished to draw. The onus of proof is on the sponsor to demonstrate that their proposed changes
to the PI are fair, balanced, and accurately reflect the evidence, so if the sponsor wishes to
appeal to the literature on drug abuse, rather than confining the discussion to submitted
material, it would be appropriate to obtain an independent Expert Report from someone
familiar with that vast literature. These issues are addressed in more detail in Discussion of
abuse potential below). For further background to each of the clinical questions discussed
below.

11.1. Clinical questions
11.1.1. Response1l

The sponsor’s response begins by implying that the question itself is based on confusion: ‘The
sponsor acknowledges that the number of patients being treated with OXN or Controlled-release
(CR) oxycodone might be confusing due to the cross-over character of the study.’

The rest of the response clarifies the matter by stating that 59 patients were randomised to OXN
at the doses listed, but only 52 actually received the drug. The underlined sentence above, which
explicitly refers to 59 subjects receiving the OXN, therefore appears to be incorrect.

The sponsor also concedes that other exposure details reported for this study are incorrect,
including the durations of exposure, and proposes a revised summary of exposure as follows:

‘During the Double-blind Period of the study, there were 52 subjects exposed to active OXN and 54
patients exposed to active CR oxycodone. Subjects received active OXN for a mean 32.0 + 8.1 days
and active CR oxycodone for a mean of 32.8 + 7.6 days (ST 7-10).0f the 52 subjects who received
active OXN, 23 received the 60/30 mg q12h dose for a mean of 33.0 # 5.4 days, and 29 subjects
received the 80/40 mg q12h dose for a mean of 31.3 + 9.8 days (ST 7-10a). There were 54 subjects
exposed to active CR oxycodone for a mean of 32.8 + 7.6 days (ST 7-10). Of these, 25 received the
60/30 mg q12h dose for a mean of 32.4 + 8.5 days and 29 received the 80/40 mg q12h dose for a
mean of 33.0 + 6.8 days (ST 7-10a). Exposure data for the PP population is presented in Tables ST
7-11and 7-11a.’

Overall, this response is reasonable.
11.1.2. Response 2

The sponsor clarifies this issue by indicating that ‘20%’ refers to 20% of the expected pain score
at the time of analysis, based on least square means, rather than alternative interpretations such
as 20% of the total pain scale, or 20% of the treatment effect.

The 20% non-inferiority margin was based on the expected pain score of OxyPR derived
from the least square means of the ‘average pain over last 24 hours’ at the analysed time
point (Week 5 for the primary analysis).

The sponsor’s response also provides an explicit definition of the numerator and denominator
in the calculation:

The numerator is the estimated average pain value in OXN PR group and the denominator
is the estimated average pain values from the OxyPR group.

The sponsor provides further discussion claiming that 20% represents about half a standard
deviation (%2 SD) in the distribution of pain scores, and cites literature suggesting that %2 SD
correlates with what patients identify as a clinically relevant difference. The sponsor also refers
to previous attempts to define a clinically relevant difference in pain scores.
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In line with that a further literature review, expert panel and workshop during the ‘VIII
International Forum on Primary Care Research on Low Back Pain’ (Amsterdam, June
2006) was conducted to establish a practical guidance regarding the definition for
minimal important change (MIC) on frequently used measures of pain and functional
status for low back pain. Based on this a change of 2 unit on a pain scale (NR 0 - 10) was
defined as a clinically relevant change (MIC). When the baseline score is taken into
account, a 30% improvement was considered a useful threshold for identifying clinically
meaningful improvement on each of these measures (Ostelo et al.,, 2008).

A major weakness of the sponsor’s discussion is that the sponsor does not distinguish between
what might be a clinically meaningful reduction in pain, relative to placebo, and what might be
considered an acceptable deterioration in pain on switching between active agents.

Regulatory agencies understandably take a conservative approach to introducing new agents,
which will lead them to prefer larger numerical thresholds for considering a difference to be
worthwhile for superiority trials. Insisting on a pain reduction of 2 points as being the minimum
necessary analgesic effect to consider an agent as producing a clinically relevant difference is
appropriate in the context of a superiority study. This does not mean that this is an appropriate
value to use for a non-inferiority margin. If, for instance, an agent reduced mean pain scores
from 6/10 to 4/10, relative to placebo, this would satisfy the above definition of minimum
important change (2 points) but a quantitatively identical 2-point deterioration on switching to
a different analgesic agent would be an inappropriate non-inferiority margin. Based on these
hypothetical figures, reintroduction of placebo would be expected to produce mean pain scores
of 6/10, a 2-point increase, but no one would thereby conclude placebo was close to being non-
inferior.

Non-inferiority analyses are often put into perspective by comparing the non-inferiority margin
with the size of the treatment effect. In the context of the submitted studies, the size of the
treatment effect was usually unclear, because subjects had already been stabilised on the most
effective regimen prior to randomisation. It is therefore difficult to put the sponsor’s proposed
20% threshold into perspective. If we take 30% of baseline pain as a rough estimate of a useful
clinical analgesic effect (Ostelo et al, 2008, as cited above by the sponsor), then allowing scores
to deteriorate by 20% before considering that to be a clinically meaningful deterioration would
be to allow a substantial proportion of the original clinical benefit to be undone.

The sponsor actually concedes that a significant proportion of the treatment effect could be
reversed during switching, and yet still be compatible with a conclusion of non-inferiority, but
appeals to FDA recommendations on this issue:

In addition to establish a non-inferiority margin the FDA recommends to determine in the
first instance the margin for the treatment effect of the active comparator compared to
placebo (M1) and then calculating the margin for the test intervention (M2) by taking a
percentage (for example, 50 percent of M1) (Guidance for Industry, Non-Inferiority
Clinical Trials). During the clinical development program of OXN PR and based on
available literature (Sunshine et al, 1996, Watson et al,, 2003) an improvement in pain
scores of 3.0 units (NRS 0 - 10) due to oxycodone was established. A treatment effect of 2.0
difference (NRS pain 0 - 10) due to oxycodone was demonstrated in a randomized, placebo
controlled trial to assess the efficacy and safety in the treatment of postherpetic neuralgia
(Watson et al, 1998). Taking into account those difference of oxycodone compared to
placebo a difference of 1.0 up to 1.5 (NRS 0 - 10) units representing M2 (M1/2) in pain
score can be regarded as non-inferior margin to establish efficacy and safety of an
analgesic.

Other regulatory authorities, such as the EMA, explicitly reject the idea that a certain percentage
of the treatment effect (such as 50%) is a reasonable basis for defining a non-inferiority margin.
The CHMP has produced a document entitled ‘Guideline on the choice of the non-inferiority
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margin’ (January 2006), which discussed the principles underling the choice of a non-inferiority
margin. The key points of the document were that an acceptable non-inferiority margin is one
that ensures the new treatment is at least more effective than placebo and the least favourable
estimate of the difference with the standard treatment is consistent with a difference so small
that it is clinically unimportant (or actually favours the new treatment). The magnitude of the
difference between the two active treatments, as a proportion of the size of the standard
treatment effect compared to placebo, is explicitly rejected as a means for choosing an
appropriate non-inferiority margin:

If the only objective is to show indirect superiority over placebo, this should be stated and
delta can then be chosen using [appropriate methods outlined earlier].

Alternatively, the aim may be to provide data to show that there is no important loss of
efficacy if the test product is used instead of the reference. This is probably the most
common aim of non-inferiority trials. The choice of delta for such an objective cannot be
obtained by only looking at past trials of the comparator against placebo. Ideas such as
choosing delta to be a percentage of the expected difference between active and placebo
have been advocated, but this is not considered an acceptable justification for the choice.
[...] To adequately choose delta an informed decision must be taken, supported by
evidence of what is considered an unimportant difference in the particular disease

area. [Emphasis added by the evaluator.]

If the benefit on introducing an analgesic agent were a reduction in pain of 2 points on a 10-
point scale, and switching to a different active agent predictably led to an increase in pain of 1
point (that is, loss of 50% of the original treatment effect), then most clinicians would not
consider that to be an unimportant clinical difference, and would indeed be surprised at claims
that a 50% loss of efficacy was being presented as a claim of non-inferiority.

On balance, then, the evaluator considers the sponsor’s response to be a useful clarification of
how the inferiority margin was defined, but an unsatisfactory justification of why that margin
chosen.

Despite these concerns, given the overall weight of evidence suggesting that the treatment
difference between OXN and OxyPR was small, and given the ability of clinicians to titrate the
dose of OXN to the desired effect, this does not represent a barrier to registration.

11.1.3. Response 3

The sponsor has clarified this issue by referring to a footnote not included in the original
submission:

The applicant acknowledges that the tables provided with the submission dossier did not
contain the footnotes (see below) from the original tables. These footnotes explain that the
provided confidence intervals are based on the shifted hypothesis 1.0*OXN PR -1.2*0xyPR
(also refer to response to question 2) and therefore should not include 0 (below 120%) as 0
represents 120%. Furthermore the provided significant p-values refer to a test for non-
inferiority but not for superiority and thus confirming non-inferiority of both treatments.

} Cross-reference; Listing 16.2.2.1.1

N: Number of subjects in population, n: Number of subjects with dataavailable, SE: Standard Error, Cl: Confidence Interval.

Note: A Repeated Measures Mixed Modelwas usedto modelthe average painscore at each timepoint with fixed-effect terms for treatment®visitinteraction
baseline average painvalue as a covanate and a random centre effect.

# 1.0°0XNPR - 1.2*0xyPR.

" P-value from one-sidedtest for non-inferiority of OXN PR: 1.0*0XN PR - 1.2*0xy PR »>=0vs 1.0*0XN PR - 1.2*0xy PR < 0.

Timepoints are relative to firstintake of double-blind IMP. Baseline is defined as Visit 3.

SOURCE: S:)\study\OXM\OXN3506\W3\DeviR 1\pgn\Tables\T_14020402_pain_mmrm_pp.sas Dateftime ofrun: 03JUN15/12:02:56.

Page1 of2

This response adequately clarifies the original table, but the evaluator believes that it was
inappropriate to represent hypothesis-shifted values in the first place.
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The evaluator also maintains that p-values referring to non-inferiority analyses should always
be highlighted as such, along with an explicit reference to the non-inferiority margin being
employed.

11.1.4. Response 4
The sponsor’s response adequately clarifies this matter, as shown below.

The statistical analyses were carried out separately for each parameter (BFI & WOMAC index)
and visit by means of Analysis of Covariance (ANCOVA) model with fixed regression term for the
baseline value at Visit 3 and fixed treatment effect. A gatekeeping approach (for example,
sequential hierarchical testing) was used to control for multiplicity of testing.

11.1.5. Response5

The sponsor’s response adequately clarifies this matter, as shown below, and an appropriate
footnote has been added to the description of the study.

The WOMAC Index score was defined as the arithmetic mean value of the three WOMAC
section subscores A,B, and C.

= Section A ‘Pain’ = Section consists of 5 questions

= Section B ‘Stiffness’ = Section consists of 2 questions

= Section C ‘Difficulty performing daily activities’ = Section consists of 6 questions
Therefore 80% refers to the arithmetic mean of the three subscores.

The non-inferiority test was performed for the WOMAC Index similar to the average pain
analysis as explained in the response to question 2.

11.1.6. Response 6

Correct, the small difference was in favor of OXN PR, as the model estimates the contrast for OXN
PR -OxyPR. Therefore, negative values are in favor of OXN PR while positive values are in favor of
OxyPR. This result is supported by the descriptive statistics of ‘average pain over last 24 hours’
shown in the table below with a mean value of 3.8 for the OxyPR and 3.7 for the OXN PR group
which leads to a difference of 0.1 in favor of OXN.

However, the sponsor would like to emphasis, that a difference in pain scores of 0.1 is not
considered to represent a clinically meaningful difference but rather demonstrate the similarity
of the analgesic effect of the two treatment arms.

This response is adequate. The evaluator agrees that a difference of 0.11 is clinically minor. The
fact that it was weakly in favour of OXN provides some further minor reassurance, and puts the
upper limit of the 95%CI (consistent with a 0.21 point increase in pain with OXN) into context.

11.1.7. Response 7
The sponsor’s response, below, was clear and appropriate.

The provided p-value of 0.341 was derived from a 2 sample t-test for the change of BFI
from baseline to Day 28.

11.1.8. Response 8

The sponsor has answered this question adequately, providing the incidences separately for the
core studies and also for extension studies, as reproduced below:

The data from the core studies can be summarized as follows:

= Forty five (45) versus 44 patients received study medication for a mean period of 38.2
versus 34.1 days, respectively (oxycodone naloxone [OXN] versus oxycodone single
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active substance). The mean dose amounted to an average of approximately 161/162
mg per day and was comparable in both groups.

= Twenty one (21) subjects in the OXN group versus 14 patients in the CR oxycodone
group experienced at least one AE (46.7% versus 31.8 %, respectively). In comparison,
the number of patients with at least one AE across core pain studies amounted to 70.6
% of 832 OXN patients (versus 65.9 % of 993 comparator patients - source: Integrated
Safety Summary).

The data from the extension studies can be summarized as follows:

»  One hundred nine (109) patients received OXN study medication for a mean period of
127.5 days. The mean dose amounted to an average of 163.6 mg per day.

= Sixty nine (69) patients experienced at least one AE (63.3%). In comparison, the
number of patients with at least one AE across extension pain studies amounted to 76.3
% of 903 OXN patients (source: Integrated Safety Summary).

The sponsor also provided some additional discussion, not directly relevant to the question
asked, but relating to the issue of whether the upper range of the proposed doses has been
adequately explored. The patient numbers assessed at the higher end of the dose range remain
very low. As described by the sponsor, only 33 patients received doses in the range 140 to 160
mg in the pivotal analgesia study, OXN3506: ‘During the double-blind of Study OXN3506 in total
68 patients of the per protocol population did receive daily dose of 140 - 160 mg oxycodone PR, of
those 33 patients did receive OXN PR and 35 patients did receive oxycodone PR.” These patient
numbers are too low to allow meaningful assessment of the efficacy and safety of OXN in this
dose range, and the number of patients exposed to 160 mg were even lower. Within the
limitations of the data, though, there was no obvious loss of efficacy at the higher end of the
dose range, as described by the sponsor.

Subgroup analyses by dose level showed that subject receiving 100-120 mg oxycodone per day
started with a mean pain score of 4.4 in the OXN PR group and 4.6 in the OxyPR group in the
Run-in Phase), which was almost 1 score lower than in subjects receiving 140-160 mg/day, who
had mean pain scores of 5.4 in the OXN PR group and 5.1 in the OxyPR group. However pain
scores at the beginning of the Double-blind Phase (baseline) and at week 5 were comparable in
the subgroups, which points to a greater level of pain relief in higher dose subgroup. There was
also no notable difference in the change to baseline, which was 0.0 median in all dose groups
and treatment groups, and between 0.2 and -0.1 in the means.

This additional analysis is of limited value because of the low patient numbers involved. The
evaluator accepts that there is a high likelihood that OXN maintains efficacy at higher doses,
although this has not been demonstrated with statistical confidence.

The main concern behind this Clinical question was that the low exposure of patients to the
highest proposed dose means that safety has not been adequately assessed for this dose. The
sponsor’s response shows that, within this limited dataset, there is an adverse trend showing a
50% higher incidence of AEs with OXN than with OxyPR: Twenty one (21) subjects in the OXN
group versus 14 patients in the CR oxycodone group experienced at least one AE (46.7% versus
31.8 %, respectively).” No firm conclusions can be drawn from these results, because of low
patient numbers, but the fact that the trend is adverse provides further support to the idea that
the safety of Targin at very high doses needs further characterisation.

11.2. Discussion of abuse potential

The sponsor’s response to the First Round CER includes a number of sections in which they
object to the evaluator’s description and interpretation of the submitted Drug Abuse studies.
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A comprehensive discussion of the abuse potential of Targin is beyond the scope of this report.
For instance, this report does not attempt a complete analysis of the full psychosocial and
criminal context in which drug abuse occurs, partly because the original submission failed to
include any substantial psychosocial or criminological analysis of drug abuse. If the sponsor
believes that their few PK/PD studies on drug abuse allow broad conclusions to be drawn about
the abuse potential of Targin, then their claims need to be tested by submitting the existing data
to an expert on drug abuse familiar with all of the complex literature relevant to this subject.

As discussed in detail below, the sponsor lists 8 items where the sponsor objects to the wording
used in the First Round CER. In all cases, the areas of disagreement do not constitute errors of
fact in the First Round CER. Instead, the items concern areas where subjective interpretation is
not only possible, but necessary because of the incomplete nature of the sponsor’s study
program, and the alleged ‘errors’ merely represent sections where the sponsor would prefer a
different subjective emphasis.

A consistent theme across many of these 8 items relates to different results obtained in
‘recreational’ users of opioids in comparison to ‘addicts’. Two important subject variables need
to be considered in this discussion: 1) the frequency and chronicity of abuse in the study
subjects (which, to some extent, may also reflect motivations behind the abuse, allowing
‘recreational’ users to be distinguished from ‘addicts’); and 2), the pharmacological context in
which the study took place - specifically, whether subjects received maintenance methadone, or
not. (In turn, the difference between a ‘recreational’ user and an ‘addict’ clearly has several
dimensions, including psychological, sociological and physical, but an exploration of these issues
was not part of the sponsor’s submission and is well beyond the scope of this report.)

The manner in which different studies addressed these two subject variables is shown below:

Table 115: Abuse Potential Studies by Subject Type

Not on methadone On methadone

‘Recreational Users’ Study ONU1003, No studies
Study ONU1007
‘Addicts’ No studies Study ONU1004
Study ONU1008

As shown in the table, every study in ‘addicts’ was also a study performed within the
pharmacological setting of long-term methadone use, and every study in ‘recreational users’
was also a study in subjects not on methadone. This means that the study program did not
provide any basis on which these two subject variables could be separated. Admittedly, it would
have been potentially unethical to put intermittent, recreational opioid uses on methadone, but
it would have been quite feasible to study addicts not on methadone. The sponsor chose not to
explore that option.

Whether Studies ONU1004 and ONU1008 are best referred to as studies of subjects on
methadone, or as studies of ‘addicts’ is partly a matter of personal preference. The evaluator has
adopted the practice of referring to these primarily as studies of subjects on methadone for a
number of reasons, including:

o The description is objective. Whether all the subjects in Studies ONU1004 and ONU1008
were still addicts or not and whether the recreational groups in Studies ONU1003 and
ONU1007 included any addicts is open to debate, but the use or non-use of methadone in
those studies is not subjective.
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o The results of ONU1004 and ONU1008 make pharmacological sense when interpreted as
reflecting the antagonism of methadone by naloxone.

e The sponsor provided no psychosocial, behavioural or criminological analysis relating the
PD findings in these different groups to the behavioural labels of ‘addicts’ versus
‘recreational users’, and there is accordingly no basis on which pharmacodynamic
inferences can be drawn specifically in relation to those behavioural labels.

The sponsor’s request to rephrase sections of the First Round CER to adopt their preferred label
for this subject group (‘addicts’), in place of the original wording (‘subjects on methadone’) is
therefore not founded on any factual basis, and does not properly belong in a document labelled
‘Errors of Fact/Omission’. Instead, it represents a request to insert the sponsor’s own subjective
opinions into an independent Evaluation Report.

With that in mind, the 8 individual items listed as ‘Errors of Fact/Omission’ are considered
below.

Item 1
Location Error of Fact OR Material Sponsor’s Correction / Comment
Omission
1 Clinical Evaluation The fourth dot point in the This statement could be considered
Report, Summary | opening section states “whether | inaccurate as the patient population
of the user is concurrently receiving | were opioid addicts, not just subjects
pharmacodynamic other opioids, such as taking “other opioids”. The dot point
data section methadone.” would read more accurately if it stated
“whether the user is currently addicted to
opioids”

The section being challenged initially read as follows:

The submitted PD studies demonstrated that the abuse potential of oxycodone, in terms of its
‘likeability’ in recreational drug users, depends on a number of factors, including:

e whether it is co-administered with naloxone, as in Targin, or administered as monotherapy
e the route of administration

o whether the tablet has been crushed or chewed to circumvent the slow-release properties
of the standard formulation

e whether the user is concurrently receiving other opioids, such as methadone.

The term ‘recreational drug users’ in this paragraph was intended to distinguish off-label use,
taken with the intent of achieving a ‘high’, with prescribed use in the treatment of pain. The term
‘recreational drug use’ is often used by clinicians to highlight this distinction, and in that setting
no judgement is implied about whether the subject is also addicted, either psychologically or
physiologically.

The sponsor’s proposed wording is rejected, for the reasons outlined above. In particular, there
is no evidence that the results obtained in Studies ONU1004 and ONU1008 reflected the
behavioural state of addiction, and it would be misleading to omit mention of their concurrent
methadone use.

On the other hand, given that the sponsor has consistently used the term ‘recreational’ to mean
‘intermittent use outside the context of addiction’, the evaluator concedes that the original
wording of this section is potentially confusing. Also, the submitted studies did not assess other
chronic opioids apart from methadone, so the original reference to ‘other opioids’ implies a
more comprehensive study program than was actually submitted. (There is no reason to
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suspect that the effects demonstrated are restricted to methadone, but there is also no direct
confirmation that the results can be generalised to other long term opioids.)

As a result of reviewing this section, the wording has been changed to the following:

The submitted PD studies demonstrated that the abuse potential of oxycodone, in terms of its
‘likeability’ during off-label use, depends on a number of factors, including:

e whether it is co-administered with naloxone, as in Targin, or administered as monotherapy
e the route of administration

o whether the tablet has been crushed or chewed to circumvent the slow-release properties
of the standard formulation

e whether the user is concurrently receiving maintenance methadone treatment.

As will be discussed, the results in methadone users were substantially different from those
observed in recreational users not on methadone. Concurrent long-term treatment with
opioids apart from methadone was not studied., and no behavioural evidence or analysis was
submitted to clarify whether the different results observed in methadone-treated subjects
primarily reflected addiction or primarily reflected the fact that naloxone antagonises

methadone.
Item 2
2 Clinical Evaluation The third paragraph The final sentence of this paragraph
Report, Summary of discusses the results of would more accurately reflect the
pharmacodynamic data Study ONU1003, which results with the following

section was conducted in amendment:
recreational opioid
abusers. As this subject
group has a different
response to that of

“This study therefore suggests
that recreational opioid abusers
will be able to.....”

The original paragraph concluded as follows:

This study therefore suggests that opioid abusers will be able to get a likeable high from
Targin if they chew it, circumventing its slow-release properties and subjecting the
naloxone to first-pass metabolism, but not if they try to administer it intranasally or
intravenously.

The sponsor is correct in proposing that these results are unlikely to be replicated in subjects on
long term methadone, a point that was not emphasised in this sentence in the original CER
because the very next paragraph discussed the divergent results in such subjects, and the start of
the paragraph under contention already made it clear that the study being discussed dealt with
recreational users.

The sponsor’s proposed addition of ‘recreational’ has been accepted, to reduce the risk that this
single sentence will be considered out of context, and the words ‘intermittent’ and ‘not on
methadone’ have also been added to give a more complete picture of the group being discussed.
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Item 3

3

Clinical Evaluation Report,
Summary of
pharmacodynamic data
section

Similarly to item 2 above,
the second paragraph
describing study ONU1007
should specify that the
patient group was
recreational opioid
abusers.

The second sentence of the second

paragraph describing the results of

ONU1007 could more accurately be
worded as follows:

In context, the sentence under contention originally read as follows (emphasis added):

The study suggest that, if Targin is chewed, it will have a similar abuse potential to
immediate-release oxycodone, but the likeability effect is lower with Targin than
immediate-release oxycodone preparations if the Targin tablet is appropriately
administered. This could reduce the chronic abuse potential of Targin, compared to
immediate-release oxycodone, but further study would be needed to see if these results in
recreational opioid abusers translate to benefit in users taking the drug for pain.

As for the previous item, the sponsor is proposing that a single sentence, taken in isolation,
should provide the full context that is already provided elsewhere, including the sentence
immediately following it. In this case, however, the recreational nature of the drug use pattern
was not emphasised earlier within the same paragraph, and it was merely implied that the
study was similar to ONU1003. Accordingly, this paragraph has been revised and the study
population has been more explicitly described, using similar changes as described for the
previous item.

Item 4

4

Clinical Evaluation Report,
Summary of
pharmacodynamic data
section

Similarly to item 1 above,
the patient group in study
ONU1004 are opioid
addicts and there is benefit
in expanding the
description of these
patients in the final
paragraph on page 35 to
stipulate this.

It is suggested that the first sentence in
the final paragraph on page 35 be
amended to read:

“For opioid addicts receiving chronic
methadone......”

As discussed previously, there is no evidence at all that the state of being addicted played a
primary role in the results of this study. Indeed, it seems plausible (if not likely) that, had these
subjects been forced to omit their methadone for one or two days prior to receiving Targin, they
would have found that chewed Targin could have at least partially satisfied their opioid
cravings, producing greater likeability than placebo. It also seems plausible that the low
likeability of Targin observed in these methadone-treated subjects reflects naloxone
antagonism of methadone. Although these considerations are currently speculative, it is also
speculative to propose that the subjects’ status as ‘addicts’ played a major role. Until the
sponsor performs further studies aimed at exploring which patient variables are important in
the PD responses of long-term, opioid-dependent, methadone-treated subjects, there will be
room for differing interpretations of the limited evidence provided by Studies ONU1004 and
ONU1008. It is not appropriate to emphasize their status as addicts when a simple
pharmacological explanation appears plausible, and when addicts not on methadone have not
been studied.

The sponsor’s proposed change is therefore rejected.
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Item 5

Clinical Evaluation Report,
Evaluator’s conclusions on
pharmacodynamics section

A number of statements in
the first paragraph are not
representative of the
results of the 4 submitted

abuse studies and

Consideration should be given to
either deleting these 2 sentences or the

first paragraph in this section be
amended to read along the lines of:

. “The primary PD of Targin was not
misrepresent the abuse p Yy f gm
. . reassessed in this submission, but
potential benefits of the ) . e
. studies of abuse potential clarified the
formulation.

abuse-related properties of Targin
relative to other opioids, in the context
of potential abuse and diversion to
other routes by opioid abusers. The
overall impact of these pharmacological

properties on the abuse potential of
Targin is difficult to estimate, in part
because no data was submitted relating
to how oral opioids are actually abused
or diverted to other routes in the
community. For abusers addicted to
opiates, Targin did not produce likeable
effects via any studied route of

The third sentence implies
that the intravenous and
intranasal abuse potential
benefit is confined to
opioid addicts. This
disregards the results of
study ONU1001 where the
positive impact on abuse
via the intravenous and
intranasal routes in
recreational abusers was
specifically demonstrated.

administration (i.e. i.v, i.n. or oral) and
The sentence then ! .
) appears to offer relatively little abuse
describes the absence of a L ;
o . potential in this population. In
benefit in recreational

recreational opioid abusers seeking to
abusers when the tablets ) natop ) g
. . .__.|obtain a high, intravenous or intranasal
are chewed. While this final . . :
. . diversion of Targin appear to be an
phrase is correct, it is ) . .
unattractive option but chewed Targin
followed by the statement
M ; probably offers the same abuse
In this respect the benefits . )
, ” potential as chewed Oxycontin
of Targin appear modest”,
which provides an
unbalanced conclusion to
the overall data set. The 4
studies provided indicate
that in opioid addicts, all
measured routes of
administration can be
expected to have abuse
deterrent properties.
Furthermore, in
recreational opioid abusers,
the intravenous and
intranasal routes also
display significant abuse
deterrence attributes. Only
oral administration of
chewed tablets in
recreational abusers was
unable to show an abuse
improvement over
oxycodone alone.

- both agents, once chewed, are rapidly
absorbed and appear likely to produce
similar effects as inmediate-release
oxycodone (Endone). “
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This item provides a clear indicator of where the sponsor and evaluator disagree on what the
evidence shows. There are two main points of contention:

e The sponsor would like to emphasise that the results obtained in Studies ONU1004 and
ONU1008 were obtained in ‘addicts’, and would like to minimise mention of the fact that
those results were obtained in subjects on methadone. The Evaluator, by contrast, does not
accept that results obtained in methadone-treated subjects can be generalised to non-
methadone-treated ‘addicts’.

e The sponsor claims that, for intermittent users, reducing abuse potential via two routes of
administration while leaving a third open for abuse represents a major benefit of Targin,
whereas the Eealuator believes this is better described as a modest achievement.

The first of these points of contention has been discussed earlier in this section. The sponsor’s
attempt to generalise the results of ONU1004 and ONU1008 to all opioid addicts is not
justifiable and is rejected, along with their proposed revised wording.

The second point of contention relates to subjective estimates of the value of closing two
potential routes of abuse while leaving a third open. In their response, the sponsor asserts that
diversion to the IV and nasal routes of abuse is very important and prevalent for oral opioids,
and the sponsor cites some literature that they claim is in support of this position. A full
assessment of these claims is well beyond the scope of this report, but even if it is conceded that
all of these routes are important, the fact that a route of abuse remains open leads the evaluator
to consider the overall evidence of abuse deterrence to be modest.

A major problem, not adequately acknowledged by the sponsor, is that potential opioid abusers
are likely to avoid the two routes that do not produce a likeable ‘high’ in favour of the third
route that does. Closing two of three potential routes of abuse in intermittent opioid users is a
bit like placing high-security locks on two of three windows and leaving a flimsy lock on the
third, or closing two of three smuggling routes and leaving the third unpatrolled. If subjects
wanting to abuse oxycodone can obtain Targin and chew it, obtaining a ‘high’, the fact that two
other routes will not produce the ‘high’ they seek is a modest benefit. It is not a trivial benefit,
because there are other hazards associated with the intravenous route, and some subjects may
find that absorption via the oral route is too slow to produce the rapid ‘high’ that they would
prefer. Closing two of three routes or abuse is substantially better than closing none, but
substantially worse than closing three, and can therefore be reasonably described as modest.

Although all three routes (oral, IN, IV) appear to offer poor likeability in addicts on long-term
methadone treatment, this is also considered to be a modest benefit because, to reach this
subject group, subjects have to become addicted to opioids and then be placed on methadone,
by which stage opioids are likely to have had a marked deleterious effect on their quality of life.
Even if it were known that the results in methadone-treated subjects could be generalised to
other addicts, the fact that subjects had to become addicts before all routes of abuse were closed
would lead the evaluator to conclude that the abuse-deterrent benefits of Targin were modest.

The sponsor’s proposed rewriting of this section is therefore rejected, but some minor editing of
this section has been performed to make it clear which subject groups are being discussed.
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Item 6

Clinical Evaluation Report, |As excepts of the report are| A suggested rewording of this final
Evaluator’s conclusions on | anticipated to be included sentence is as follows:
pharmacodynamics section| in the AUSPAR, which will
be publicly accessible along
with the Product
Information, the inclusion

“...the Pl should probably mention that
in the submitted studies in recreational
opioid abusers, chewed Targin has no

« .| additional abuse deterrence properties
of the sentence “..... chewing
. , over other oxycodone prolonged release
Targin produces a likeable

high......." could be preparatings”

potentially construed as
highlighting the “benefits”
of chewing Targin to the
general public (i.e.
including potential drug
abusers).

The evaluator shares some of the sponsor’s concern about potential abusers reading the PI and
discovering that chewing Targin produces a ‘high’, but rejects the idea that the PI should try to
hide this fact.

In practice, many drug abusers have an efficient social network for disseminating tips and
tricks, so it seems unlikely that the abuse potential of chewed Targin is likely to remain secret.
(Additionally, it should be noted that this concern is completely consistent with the evaluator’s
characterisation of the abuse benefits of Targin as modest; if the benefits were more marked
then the need to discuss redacting the PI to hide the truth from abusers would not arise.)

Also, the PI must contain indicators that the slow-release properties of Targin can be
circumvented by chewing, because it is important for subjects with no intention of abusing
Targin to know that this practice is unsafe, putting them at risk of overdose. If rapid narcotic
effects on chewing Targin are mentioned in the Safety section of the P], it is almost inevitable
that at least some potential abusers will realise that the same logic applies to other narcotic
effects. Censoring the PI would therefore appear to be a somewhat futile exercise.

The main problem is that the sponsor has argued for the inclusion of some favourable PD
results, hinting at low abuse potential for Targin, but wants to censor PD results that reveal
significant residual abuse potential by one easily accessible route. The result is that the
proposed PI does not represent a balanced view of the evidence and is likely to mislead doctors
into thinking that Targin offers more benefits than it really does.

The sponsor’s proposed wording in the item above, which suggests that ‘in recreational opioid
abusers, chewed Targin has no additional abuse deterrence properties over other oxycodone
prolonged release preparations’ is misleading, because it implies at least some abuse deterrence
of chewed Targin in recreational users, but in this context Targin provides practically no abuse
deterrence properties.

The evaluator proposes that the sponsor has a choice. Either the PI should not include a major
discussion of the new PD data on abuse deterrence, and this material should be left for medical
journals rather than the PI, or the evidence should be fully described so that doctors prescribing
Targin know its true potential for abuse.
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Items 7 and 8

The final dot point
represents an unbalanced
assessment of the results of]
the submitted data. This
paragraph dismisses the
strong abuse deterrence
results for any route of
administration of Targin in
opioid addicts and via the
intravenous and intranasal
routes of administration in

recreational abusers.

Consideration should be given to this
paragraph being deleted entirely or
edited to better reflect the overall
results of the studies.

vi Clinical Evaluation Report,
First round comments on
clinical aspects of the draft
PI section
8 Clinical Evaluation Report,

First round comments on
clinical aspects of the draft
PI

Similarly to item 7 above,
the first paragraph fails to
accurately reflect the
results of the submitted
abuse-deterrence studies.
Furthermore, the
statements regarding the
circumstances where the
benefits of Targin may be
of interest to clinicians (i.e.
the benefit is only in the
rare circumstance where
the legitimate recipient has

a cohabiting family
member with an opioid
addiction) are not
reflective of the most
recent data regarding illicit
access to prescription
opioids.

As per item 7 above, this paragraph
should be reworded to better reflect
the results or should be deleted.

These items relate to the issues already discussed above, especially the sponsor’s desire to
generalise results obtained in methadone-treated subjects to all ‘addicts’. In this Second Round
CER, some minor editing of this section has been performed, but mostly to emphasise that such

a generalisation is not justified.

The sponsor’s summary of the evidence under Item 7 is of interest:

‘...the strong abuse deterrence results for any route of administration of Targin in opioid addicts
and via the intravenous and intranasal routes of administration in recreational abusers.’

In effect, the sponsor is pointing out that, in 5 of 6 situations, Targin shows abuse deterrence
benefits: 2 of 3 routes in recreational users, and 3 of 3 routes in addicts. Unfortunately, closing 2
of 3 routes in intermittent users is a modest achievement for reasons already discussed, and to
some extent may merely encourage use of the one remaining route. Also, the sponsor’s
formulation conflates all addicts with the more limited subgroup of methadone-treated subjects,

and disregards the fact that abuse is already a problem for such subjects, necessarily limiting the
potential beneficial impact of Targin.
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The claim in Item 8 that the example of within-household diversion was provided as the only
situation in which Targin might be an attractive choice for clinicians seems odd, because it was
simply provided as one example where the benefits of Targin would be relatively apparent. The
section discussed did not attempt to provide an exhaustive list of all the situations in which
some abuse-deterrence benefit might arise, and such a list would be well beyond the scope of
this report because the sponsor provided no sociological evidence of the extent and nature of
oxycodone diversion, much less a clear analysis of how Targin would impact on that diversion.
Nonetheless, in view of the sponsor’s concerns, this section has been reworded to make it even
clearer that the suggested example of within-household diversion is no more than an example.

12. Second round benefit-risk assessment

The extra material provided by the sponsor does not materially alter any of the conclusions
listed in the First Round CER.

The evaluator concedes that the reduced abuse potential of Targin via the IV and intranasal
routes is of value, but remains of the opinion that this benefit must be balanced against the
residual risk of abuse via the oral chewed route in subjects not on methadone.

The evaluator remains concerned that exposure to the highest proposed dose of Targin has
been very limited, falling well short of the recommended exposure required for adequate
demonstration of efficacy and safety.

13. Second round recommendation regarding
authorisation™®

13.1. Recommendation regarding RLS

The sponsor’s application to register Targin for the treatment of RLS that has not responded
adequately to dopaminergic therapy should be approved.

13.2. Recommendation regarding higher maximum dose

The sponsor’s application to register Targin at the proposed maximum dose of 80/40 mg twice
daily should be rejected (for the reasons listed above).

13.3. Recommendation regarding proposed discussion of abuse
potential in PI

The sponsor’s application to modify the PI to include discussion of abuse potential should be
approved, but the PI should be further modified.
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