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About the Therapeutic Goods Administration (TGA)

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

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

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

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

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

About the Extract from the Clinical Evaluation Report

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

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

For the most recent Product Information (PI), please refer to the TGA website
<http://www.tga.gov.au/hp/information-medicines-pi.htm>.

Copyright

© Commonwealth of Australia 2013

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

Abbreviation Meaning

AE Adverse Event

aPTT Activated partial thromboplastin time

AUC Area under the plasma concentration versus time
curve from zero to infinity after single (first) dose

AUCnorm Area under the curve divided by dose per kg body

weight

AUC(0-tlast)

AUC from time 0 to the last data point

AUC(tlast-o0)

AUC from the last data point to infinity

AUC(0-24)ss

AUC from time 0 to 24 hours at steady state

b.i.d. Bis in die, 2 times daily

CI Confidence interval

CIAC Central independent adjudication committee

CMI Consumer Medicines Information

Cmax Maximum drug concentration in plasma after single
dose administration

Cmax,norm Maximum drug concentration in plasma after single
dose administration divided by dose (mg) per kg
body weight

Cmax,ss Maximum drug concentration in plasma at steady
state

Cmin,ss Minimum drug concentration in plasma at steady
state

CSR Clinical Study Report

CYP 3A4 Cytochrome P450 3A4

DVT Deep vein thrombosis

e.g. Exempli gratia; for example

EMA European Medicines Agency

EU European Union

Submission PM-2012-01179-3-3 Extract from the Clinical Evaluation Report for Rivaroxaban (Xarelto)

Page 5 of 64



Therapeutic Goods Administration

Abbreviation Meaning

FDA the United States Food and Drug Administration

FXa Activated Factor X

GCP Good Clinical Practice

ie. Id est; that is

INR International normalised ratio

Kg Kilogram

L Litre

LMWH Low molecular weight heparin

mg Milligram

mL Millilitre

Mm Millimetre

mM Millimolar

od Omne in die, once daily

PE Pulmonary embolism

PI Product Information

PT Prothrombin Time

q.d Quaque die, once daily

SAE Serious adverse event

SD Standard Deviation

t1/2 Half-life associated with the terminal slope

TEAE Treatment emergent adverse event

TESAE Treatment emergent serious adverse event

TGA Therapeutic Goods Administration

tmax Time to reach maximum drug concentration in
plasma after single (first) dose; time of maximum
effect
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Abbreviation Meaning

[IN United States of America
VKA Vitamin K antagonist

VTE Venous thromboembolism
3 at or greater than

£ at or less than

> greater than

< less than
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1. Introduction

This is a submission to extend the indications of Xarelto.

Rivaroxaban is a highly selective, competitive, direct inhibitor of Factor Xa (FXa). FXa catalyses
the conversion of prothrombin to thrombin. Inhibition of FXa blocks the generation of thrombin,
and thus reduces thrombin-mediated activation of coagulation and platelets.

The currently approved indications for rivaroxaban in Australia are:

“- Prevention of venous thromboembolism (VTE) in adult patients who have undergone
major orthopaedic surgery of the lower limbs (elective total hip replacement, treatment
for up to 5 weeks; elective total knee replacement, treatment for up to 2 weeks).

- Prevention of stroke and systemic embolism in patients with non-valvular atrial
fibrillation and at least one additional risk factor for stroke.

- Treatment of deep vein thrombosis (DVT) and for the prevention of recurrent DVT and
pulmonary embolism (PE).”

The submission is an application to extend the indications of rivaroxaban to include the
treatment of pulmonary embolism, with the following proposed indications (proposed addition
in bold font):

“- Prevention of venous thromboembolism (VTE) in adult patients who have undergone
major orthopaedic surgery of the lower limbs (elective total hip replacement, treatment
for up to 5 weeks; elective total knee replacement, treatment for up to 2 weeks).

- Prevention of stroke and systemic embolism in patients with non-valvular atrial
fibrillation and at least one additional risk factor for stroke.

- Treatment of deep vein thrombosis (DVT) and pulmonary embolism (PE) and for the
prevention of recurrent DVT and PE.”

2. Clinical rationale

Standard treatment for acute DVT or PE usually involves initial use of parenteral anticoagulants
such as low molecular weight heparin (LMWH; e.g. enoxaparin), unfractionated heparin (UFH)
or fondaparinux. Per oral administration of vitamin K antagonists (VKA) such as warfarin is
then started in overlap with the parenteral anticoagulants. Parenteral anticoagulants may be
discontinued when the international normalised ratio (INR) is equal or above 2.0 for two or
more measurements. Treatment with VKAs requires ongoing coagulation laboratory monitoring
and dose adjustments to keep the INR in the optimal therapeutic window of 2.0 to 3.0.

The sponsor had stated that rivaroxaban was developed as an alternative anticoagulant to the
parenteral anticoagulant/VKA treatment regimen, as it is an oral, direct-acting antithrombotic
agent with a predictable dose-response relationship, and can be administered without the need
for laboratory monitoring of its anti-coagulant effect and subsequent dose-adjustments.

3. Contents of the clinical dossier

3.1 Scope of the clinical dossier

The clinical dossier contains the clinical study report (CSR) of a pivotal study relating to the
proposed extension of indications, 12 meta-analysis study reports,1 technical report, as well as
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several study reports unrelated to the proposed extension of indication (1 biopharmaceutics
food effect study, 3 population pharmacokinetic/pharmacodynamic [PK/PD] studies).

The submission contains the following clinical information:
Module 5
1 biopharmaceutics study (Study 15921)

3 population PK/PD analyses (Studies 13812 and 15539 submitted in Module 5.3.3 “Human
PK study reports”; Study 13238 submitted in Module 5.3.5 “Human efficacy/safety study
reports”)

1 pivotal efficacy/safety study (study Einstein-PE)
12 meta-analysis study reports and 1 technical report

The biopharmaceutics study evaluates the effect of a Japanese diet on the bioavailability of
rivaroxaban in healthy Japanese male subjects. The population PK/PD studies were conducted
to characterise the PK and evaluate the PK/PD relationship in patients co-medicated with
strong CYP3A4 inducers, and to provide PK simulations for patients with severe renal
impairment or are co-medicated with strong CYP3A4 inhibitors or inducers. One pivotal
efficacy/safety study, study Einstein-PE, was submitted to support the application for extension
of indication. The 13 meta-analysis and technical reports (submitted in Module 5.3.5 under the
heading of efficacy and safety study reports) evaluated parameters as shown below:

Studies Safety only Efficacy only Safety and efficacy PK/PD

involved

Phase I PH36686 PH36685
Pooled analysis of safety Pooled PK/PD

of rivaroxaban in
subjects included in
Phase I clinical trials

analysis of
rivaroxaban in
subjects included
in Phase I clinical
trials

AEinstein- | PH36709 | PH36707 PH36705 PH36706*

PE only Additional | Analysis of Analysis of Exploratory
safety multiple the effect of analysis of
report for | bleeding rivaroxaban prothrombin
study events in on bleedings | time (PT) in
Einstein- study and efficacy subjects
PE Einstein-PE with selected | treated with

co- rivaroxaban in
medication Einstein-PE
categoriesin | (relationship of
study PT with
Einstein-PE efficacy and
safety
outcomes)
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Studies Safety only Efficacy only Safety and efficacy
involved
"Einstein- | PH36710 | PH36708 PH36749 PH36718 PH36711
PE and Additional | Analysis of | Satisfaction- Analysis of Exploratory
Einstein- safety multiple with-treatment | the effect of analysis of
DVT report for | bleeding Questionnaire | rivaroxaban prothrombin
the pool of | eventsin analysis of the | on bleedings [ time (PT) in
studies pool of Einstein-DVT and efficacy subjects
Einstein- studies and Einstein- with selected | treated with
DVT and Einstein- PE studies co- rivaroxaban in
Einstein- DVT and medication pool of studies
PE Einstein-PE categoriesin | Einstein-DVT
pool of and Einstein-
studies PE
Einstein-DVT | (relationship of
and Einstein- | PT with
PE efficacy and
safety
outcomes)
PH 36746
Meta-Analysis of the Einstein-
DVT and Einstein-PE studies
AEinstein- | PH36715
Extension | Integrated analysis of the
safety profile of the
rollover subjects from
Einstein-DVT or PE to
Extension
Location of | Studies PH36686, Study PH36749 | Studies PH36705, PH36718, Study PH36685
evaluation | PH36709, PH36710, will be PH36706, PH36711 and PH will be evaluated
in this PH36707, PH36708 and evaluated in 36746 will be evaluated in both | in the PK Section
evaluation | PH36715 will be the Efficacy the Efficacy and Safety Sections | of this evaluation
report evaluated in the Safety Section of this respectively of this evaluation report.
Section of this evaluation | evaluation report.
report. report.

* labelled as “technical report” in Module 5.2 (tabular listing of studies in Module 5)

" The rivaroxaban Phase III clinical development program consisted of 3 studies: the Einstein-DVT Study and
Einstein-PE Study, which evaluated the treatment and prevention of DVT and of PE, respectively, and the Einstein
Extension Study, which evaluated the benefit of continued treatment in subjects who had reached “equipoise” (i.e. a
state of clinical uncertainty) about the need for continued anticoagulation after the completion of initial
anticoagulation treatment.

Application letter, application form, draft Australian Pl and CMI

Clinical Overview, Summary of Clinical Efficacy, Summary of Clinical Safety and literature

Module 1
Module 2
references.
3.2. Paediatric data

The submission does not include paediatric data.

The sponsor had stated that a paediatric development program for rivaroxaban had been
agreed with EMA for the conditions “Prevention of thromboembolic events” and "treatment of
thromboembolic events"”, and comprises the development of an oral suspension formulation as
well as of a number of non-clinical and clinical studies. These are aimed to support the use of

Submission PM-2012-01179-3-3 Extract from the Clinical Evaluation Report for Rivaroxaban (Xarelto)

Page 10 of 64




Therapeutic Goods Administration

rivaroxaban in the indication "treatment (secondary prevention) of venous thromboembolism"
in children under the age of 18. The sponsor had stated that as the use of rivaroxaban in
paediatric population (children under the age of 18) is not the subject of this application, full
details of the paediatric development program are not provided in this submission.

3.3. Good clinical practice

The clinical studies reviewed in this evaluation were in compliance with CPMP/ICH/135/95
Note for Guidance on Good Clinical Practice.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

One biopharmaceutics study (Study 15921) and 3 population PK/PD studies (Studies 13238,
13812 and 15539) were submitted. These studies do not provide any data relevant to the
evaluation of this submission for the extension of indication for rivaroxaban. The sponsor is not
proposing to make any changes to the recommended dosing regimen in patients with severe
renal impairment or who are co-medicated with strong CYP3A4 inhibitors or inducers. The
sponsor is also not proposing to include any of the results from these studies in the proposed P],
or make any changes to the PK and PD sections of the currently-approved PL.

In addition, a study report PH 36685 was submitted in Module 5.3.5 under the heading of
efficacy and safety study reports, but was an exploratory pooled PK/PD analysis of subjects in
64 Phase | studies with no efficacy or safety endpoints. This report consists of a listing of tables
and figures, and the sponsor has not summarised or interpreted the results. The sponsor had
stated that this study analysis was exploratory, that no PK and PD conclusions were intended to
be drawn or presented in this report, and that after medical review of the data provided in this
report, rivaroxaban PK and PD results and conclusions drawn from these results will be
reported in a separate report. The sponsor is also not proposing to make any changes to the PK
and PD sections of the currently-approved PI based on this study report.

Table 1. Submitted pharmacokinetic studies.

PK topic Subtopic Study ID Primary aim of study
PK in healthy Food effect 15921 To investigate the effect of a
adults Japanese meal on the

bioavailability of rivaroxaban
15mg tablets in healthy Japanese
male subjects

Population PK | Target population 13238 To characterise the population
analyses (Einstein-CYP | PK/PD of an adapted rivaroxaban
cohort study) | dosing regimen in subjects with
acute proximal DVT or acute PE
and concomitant use of a strong
CYP3A4 inducer

13812 To define structural PK and
PK/PD models for rivaroxaban in
the Einstein-CYP cohort study by
using rivaroxaban plasma
concentrations and prothrombin
time
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PK topic Subtopic Study ID Primary aim of study

Other 15539 Simulations to describe the
expected exposure of various
modified dosing regimens in
special populations:

- severe renal impairment
(CrCI 15-30 mL/min)

- concomitant medication with
a strong inhibitor of both
CYP3A4 and P-gp (such as
ketoconazole)

- concomitant medication with
a strong CYP3A4/P-gp
inducer (such as rifampicin)

Healthy Subjects PH36685 Pooled analysis of PK and PD of

rivaroxaban in subjects in Phase I

clinical trials

DVT: Deep vein thrombosis; PE: Pulmonary embolism; CrCl: creatinine clearance

4.2. Summary of pharmacokinetics
4.2.1. Influence of food

Study 15921 which evaluated the effect of Japanese meal on safety, tolerability and PK of 15 mg
rivaroxaban given orally to Japanese healthy male subjects showed that the AUC and Cmax of
rivaroxaban after single administration of 15mg rivaroxaban were similar in the fasted state
and the fed state. However, tmax for rivaroxaban administered with the Japanese meal was
prolonged by 1.5 hours in comparison to tmax in the fasted state (4.0 hours compared to 2.5
hours). The elimination of rivaroxaban from plasma was similar between the fasted state and
the fed state.

4.2.2. Pharmacokinetic interactions

Study 13238 (Study Einstein-CYP) was conducted to characterise the population PK/PD of an
adapted rivaroxaban dosing regimen (rivaroxaban 30 mg b.i.d. for 3 weeks followed by 20 mg
b.i.d.) in subjects with acute proximal DVT or acute PE and concomitant use of a strong CYP3A4
inducer, compared to the usual dose regimen of 15mg b.i.d. for 3 weeks followed by 20mg o.d.
for subjects without concomitant use of a strong CYP3A4 inducer. Results showed that during
initial treatment (30mg b.i.d.), the median rivaroxaban AUC(0-24)ss in this study was
approximately 36% lower than that of the pooled study results from subjects of the Phase II
studies treated with the usual 15 mg b.i.d. / 20 mg o.d. dosing regimen. During extended
treatment (20mg b.i.d.), the median rivaroxaban AUC(0-24)ss in this study was approximately
15% lower than that of the pooled results from the Phase II studies. The median Cmax,ss was
also lower in this study (approximately 27% and 35% lower during initial and extended
treatments, respectively).

5. Pharmacodynamics
Not applicable.
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6. Dosage selection for the pivotal studies

The rivaroxaban dose regimen used in the pivotal study (Einstein-PE) is the same as the
currently registered dose regimen of rivaroxaban for the treatment of DVT and the prevention
of recurrent DVT and PE. The sponsor had stated in the CSR of study Einstein-PE that previous
phase Il studies (studies 11223 and 11528, performed in subjects with acute symptomatic DVT
for a treatment duration of 3 months) showed that 20 mg rivaroxaban total daily dose had been
the lowest effective dose associated with a safety profile at least as good as a treatment regimen
starting with LMWH followed by VKA. The sponsor stated that the combined analyses of both
dose-finding studies had indicated that the optimal regimen consists of administration of
rivaroxaban 15mg twice daily (b.i.d.) for an initial 3-week treatment phase followed by 20 mg
once daily (o.d.) for the subsequent treatment period.

7. Clinical efficacy

7.1 For the proposed indication for treatment of PE

In this evaluation, the pivotal efficacy study to be evaluated is study Einstein-PE. Study
PH36746, which is a pooled analysis of studies Einstein-PE and Einstein-DVT will be evaluated
with regards to whether the results were consistent with those in study Einstein-PE. The other
efficacy studies (PH36749, PH36705, PH36718, PH36706 and PH36711) were exploratory
studies, and will be briefly summarised and evaluated with regards to whether the results are
pertinent to the evaluator’s recommendations for this submission.

7.1.1. Pivotal efficacy study
7.1.1.1. Study Einstein-PE (Study 11702-PE)

The rivaroxaban Phase III clinical development program consisted of 3 studies: the Einstein-
DVT study and Einstein-PE study, which evaluated the treatment and prevention of DVT and of
PE, respectively, and the Einstein Extension study, which evaluated the benefit of continued
treatment in subjects who had reached “equipoise” (i.e. a state of clinical uncertainty) about the
need for continued anticoagulation after the completion of initial anticoagulation treatment. The
Einstein-DVT study evaluated subjects with confirmed acute proximal symptomatic DVT
without symptomatic PE, while the Einstein-PE study evaluated subjects with confirmed acute
symptomatic PE with or without symptomatic DVT. The sponsor had stated that both Einstein-
DVT and Einstein-PE studies were integrated into a single study protocol, as the subject groups
were complementary and were recruited at the same centres, the essential study design
features were identical, and both evaluations were supervised and guided by the same study
committees. Due to differences in recruitment rates for the target populations, the Einstein-DVT
study was completed earlier than the Einstein-PE study, and had been used in a previous
submission to include new indication of rivaroxaban 15 mg and 20 mg for the treatment of DVT
and for the prevention of recurrent DVT and PE, and this had been approved in April 2012. The
current submission presents the Einstein-PE clinical study results to support the additional
indication for treatment of PE.

7.1.1.1.1. Study design, objectives, locations and dates

The primary efficacy objective for the Einstein-PE study was to evaluate whether rivaroxaban is
at least as effective as enoxaparin/vitamin K antagonist (VKA; either warfarin or
acenocoumarol) in the treatment of subjects with acute symptomatic PE with or without
symptomatic DVT, for the prevention of recurrent VTE events. The principal safety objective
was the evaluation of major and clinically relevant non-major bleeding events.
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This was a multi-centre!, randomised, open-label, parallel-group, active-controlled, event-
driven non-inferiority study with a treatment duration of 3, 6, or 12 months. The study start
date was 29 March 2007 (first subject, first visit) and the study end date was 01 Dec 2011 (last
subject, last visit).

Figure 1. Einstein-PE: Overview of study design.

| Pre-defined treatment period of 3, 6, or 12 months ]

Rivaroxaban group
15 mg twice dally for 3 weeks followed by 20 mg once dally

Subjects with cnnﬂnne-:ﬂ
acube symptomatic
pulmonary embolism
with or without proximal
deep vein thrombosis _/J

30-day

obsarvational periad

Comparator group
Enoxaparin twice daily for at least 5 days + vitamin K antagonist
(acecoumaral or warfarin) followed by vitamin K antagonist

Randomization

A dose confirmation analysis was performed in the initial 400 subjects based on the
combination of symptomatic recurrent VTE and asymptomatic deterioration at repeat lung
imaging at 3 weeks. This will be described in greater detail under Statistical methods, below.

7.1.1.1.2. Inclusion and exclusion criteria

Study inclusion and exclusion criteria are presented in the dossier. Subjects in the study were
male or female adults above country-specific legal age limit, who had confirmed acute
symptomatic PE with or without symptomatic DVT2. Subjects with creatinine clearance

<30 mL/min, significant liver disease or alanine transaminase >3 times the upper limit of
normal, life expectancy <3 months, or on concomitant use of strong CYP3A4 inhibitors (e.g. HIV
protease inhibitors, systemic ketoconazole) or strong CYP3A4 inducers (e.g. rifampicin) were
excluded. Subjects who had treatment with therapeutic dosages of LMWH /fondaparinux for
more than 48 hours pre-randomisation, or more than a single dose of VKA prior to
randomisation, were also excluded.

Comments: The inclusion and exclusion criteria aimed to recruit a study population of adult
patients with confirmed acute symptomatic PE with or without symptomatic
DVT. The selection of study population is consistent with the TGA-adopted EMA
guidelines on the clinical investigation of medicinal products for the treatment of
venous thromboembolic disease3, and is in keeping with the proposed
indication.

The exclusion of concomitant use of strong CYP3A4 inhibitors and inducers is
consistent with the known pharmacokinetics and drug interactions profile of
rivaroxaban as described in the currently-approved Australian PI which states
that the concomitant use of rivaroxaban with substances that strongly inhibit
both CYP3A4 and P-gp (e.g. HIV protease inhibitor, ketoconazole) may lead to

1 There were 263 centres in 38 countries: Andorra (1), Australia (23), Austria (6), Belgium (12), Brazil (2), Canada
(4), China (15), Czech Republic (7), Denmark (1), Estonia (1), Finland (2), France (34), Germany (25), Hong Kong (2),
Hungary (10), India (1), Indonesia (1), Ireland (1), Israel (10), Italy (13), Lithuania (2), Latvia (1), Malaysia (1),
Netherlands (6), New Zealand (5), Norway (3), Philippines (1), Poland (7), Singapore (1), South Africa (10), South
Korea (4), Spain (8), Sweden (5), Switzerland (6), Taiwan (3), Thailand (3), United Kingdom (3), United States (23)

2 Subjects were potentially eligible if the diagnosis of PE was based on one of the following criteria: (i) A (new)
intraluminal filling defect in segmental or more proximal branches on spiral computed tomography (sCT) scan (ii) A
(new) intraluminal filling defect or an extension of an existing defect or a new sudden cut-off of vessels more than 2.5
mm in diameter on the pulmonary angiogram (iii) A (new) perfusion defect of at least 75% of a segment with a local
normal ventilation result (high-probability) on ventilation/perfusion lung scintigraphy (VPLS) (iv) Inconclusive sCT,
pulmonary angiography, or lung scintigraphy with demonstration of DVT in the lower extremities by compression
ultrasound (CUS) or venography

3 European Agency for the Evaluation of Medicinal Products. Notes for guidance on clinical investigation of medicinal
products for treatment of venous thromboembolic disease. 1999.
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reduced hepatic and renal clearance and hence may increase rivaroxaban plasma
concentrations and possibly leading to an increased bleeding risk, while the
concomitant use of rivaroxaban with strong CYP3A4 inducers may lead to
reduced rivaroxaban plasma concentrations, and hence reduced efficacy.

The exclusion of subjects with creatinine clearance (CrCl) <30 mL/min is also
consistent with the prescribing information in the currently-approved PI, where
it is stated that rivaroxaban plasma levels may be significantly increased in
patients with severe renal impairment (CrCl < 30 mL/min), which may lead to an
increased bleeding risk, and that rivaroxaban 15 mg and 20 mg should not be
used in patients with CrCl < 30 mL/min.

The diagnostic criteria for PE are in line with the TGA-adopted EMA guidelines
on the clinical investigation of medicinal products for the treatment of venous
thromboembolic disease, which recommends that diagnosis of PE by pulmonary
angiography, spiral computed tomography scan, “high-probability” findings on
ventilation/perfusion lung scan or symptoms indicative of PE with
demonstrated DVT are considered acceptable.

7.1.1.1.3. Study treatments

Subjects were randomised to receive either rivaroxaban or enoxaparin/VKA. Subjects allocated
to the rivaroxaban group received rivaroxaban per oral 15 mg twice daily (b.i.d.) for 3 weeks
followed by rivaroxaban 20 mg once daily (0.d.) for a total treatment duration of 3, 6, or 12
months. Subjects allocated to the enoxaparin/VKA group received 1 mg/kg enoxaparin b.i.d.
subcutaneously for at least 5 days in combination with VKA (warfarin or acenocoumarol;
overlap 4 - 5 days), administered orally at individually titrated doses to achieve a target INR of
2.5 (range:2.0 - 3.0) for a total treatment duration of 3, 6, or 12 months. Subjects were
continued with VKA only after the INR had been 2.0 for 2 consecutive measurements at least 24
hours apart. The 5-day minimum treatment period with enoxaparin could include the period up
to 48 hours before randomisation if enoxaparin b.i.d. was used, and warfarin or acenocoumarol
were to be started not later than 48 hours after randomisation.

The decision to treat a subject for 3, 6, or 12 months was at the investigator’s discretion, based
on his/her assessment of the period during which anticoagulant treatment was expected to
have a potentially favourable risk-benefit ratio. This intended treatment duration had to be
specified at randomisation, and subjects were stratified accordingly.

Comments: The rivaroxaban dose regimen used is the same as the currently registered dose
regimen of rivaroxaban for the treatment of DVT and the prevention of recurrent
DVT and PE and is appropriate. The comparator active control drug combination
and regimen used is the currently accepted drug combination and dose regimen
used in the clinical management of PE4.

7.1.1.1.4. Efficacy variables and outcomes

The primary efficacy outcome was symptomatic recurrent VTE (i.e. the composite of recurrent
DVT or non-fatal or fatal PE). The secondary efficacy outcomes assessed in this study are
outlined in Table 2 below.

4 Kearon C, Kahn SR, Agnelli G, et al. Antithrombotic therapy for venous thromboembolic disease: American College of
Chest Physicians Evidence-Based Clinical Practice Guidelines, 8th edn. Chest 2008;133:454-545S.
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Table 2. Secondary efficacy outcomes and their components, Study Einstein-PE

A blinded central independent adjudication committee (CIAC) evaluated and adjudicated all
suspected recurrent VTE, deaths, and all episodes of suspected bleeding and vascular events.
The CIAC applied the definitions presented in Table 3 below to confirm a suspected episode of
symptomatic recurrent DVT or PE. In the absence of objective testings, a suspected episode of
DVT or PE was to be considered as confirmed if it led to a change in anticoagulant treatment at
therapeutic dosages for more than 48 hours. A major bleeding event was defined as overt
bleeding which was associated with a fall in haemoglobin of 2 g/dL or more, led to a transfusion
of 2 or more units of packed red blood cells or whole blood, occurred in a critical site
(intracranial, intraspinal, intraocular, pericardial, intra-articular, intramuscular with
compartment syndrome, retroperitoneal), or contributed to death.

Table 3. Definitions used by CIAC to confirm a suspected episode of symptomatic recurrent DVT or
PE, Study Einstein-PE

CUS: compression ultrasound; sCT: spiral computed tomography; VPLS: ventilation / perfusion lung scintigraphy

Comments: The TGA-adopted EMA guidelines on the clinical investigation of medicinal
products for the treatment of venous thromboembolic disease recommended

5 Objective testing was defined as: (i) Laboratory test (D-dimer) in combination with a specific test for diagnosis of
DVT or PE (ii) Ultrasound or venography for diagnosis of DVT (iii) Spiral CT, perfusion lung scan, ventilation lung
scan, chest X-ray, pulmonary angiography and / or echocardiography for diagnosis of PE
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that Phase III trials should primarily address clinical outcome in the form of
recurrent, symptomatic VTE (non-fatal DVT and/or non-fatal PE), deaths and
bleeding episodes. These guidelines recommend that the primary efficacy
endpoint should be a composite of recurrent symptomatic non-fatal DVT/PE and
mortality, and that 2 analyses should be performed: the combined incidence of
recurrent DVT/PE and all deaths (considered most important in trials aiming to
show superiority of the medicinal product under consideration), and the
combined incidence of recurrent DVT/PE and deaths related to VTE (considered
most important in trials aiming to document non-inferiority). The primary and
secondary endpoints of this non-inferiority study are appropriate and consistent
with these recommendations, as are the definitions of the endpoints used by the
CIAC.

The use of a blinded CIAC to evaluate and adjudicate all suspected recurrent VTE,
deaths, and all episodes of suspected bleeding and vascular events is also in line
with the recommendations of the guidelines that all major endpoints should be
adjudicated by a blinded clinical events committee.

7.1.1.1.5. Randomisation and blinding methods

Randomisation was done via an interactive voice response system (IVRS). Randomisation was
stratified by country and intended treatment duration (3, 6, or 12 months). Study treatments
were not blinded, but the CIAC that adjudicated the suspected clinical outcomes was blinded to
treatment allocation.

7.1.1.1.6. Analysis populations

The statistical analysis plan defined 4 analysis populations. The intent-to-treat (ITT) population
consisted of all randomised subjects and were analysed according to the randomised treatment
groups. The ITT on treatment population also consisted of all randomised subjects who were
analysed according to the randomised treatment groups, but was restricted to subjects who had
received at least one dose of study treatment after randomisation. The valid-for-safety analysis
population consisted of all randomised subjects who had received at least one dose of study
treatment after randomisation, and were analysed according to the treatment they actually
received. The per protocol (PP) population consisted of all randomised subjects without any
major deviations from the protocol. These deviations included subjects in whom the presence of
PE at baseline could not be confirmed by the CIAC, subjects who did not receive the appropriate
treatment as allocated by IVRS or received no treatment at all, and subjects not treated
adequately with the study treatment.6

All efficacy analyses were performed on the ITT population. Additional supportive analysis of
the primary efficacy outcome was carried out based on the PP population.

Comments: The definitions of the analysis populations are in keeping with the TGA-adopted
ICH E 9 Statistical Principles for Clinical Trials. Analysis of primary efficacy
endpoints in both the ITT and PP analysis populations is appropriate. As this is a
non-inferiority study, it needs to be considered that since subjects who have low
compliance may be due to a lack of response to study treatment, using the ITT
analysis population may bias towards demonstrating non-inferiority’. Hence
additional analyses on the PP population set are appropriate.

6 A subject on rivaroxaban was to be considered valid for per protocol analysis if compliance in the 15mg b.i.d. part
and in the 20mg o.d. part were each not less than 80%. A subject on enoxaparin/VKA was to be considered valid for
per protocol analysis if compliance in the enoxaparin part and in the VKA part were each not less than 80%.

7 European Medicines Agency. ICH Topic E 9 Statistical Principles for Clinical Trials. September 1998.
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7.1.1.1.7. Sample size

This was an event-driven study. The sponsor assumed equal efficacy between treatment groups,
and calculated that a total of 88 confirmed symptomatic recurrent VTE events was needed to
give a power of 90% to demonstrate that rivaroxaban is non-inferior to the comparator,
considering a relative non-inferiority margin for the hazard ratio of 2.0 (2-sided a=0.05). The
sponsor assumed an overall incidence rate for the primary efficacy outcome of 3% for both
treatment groups, and at least 1465 subjects per group were determined to be needed. This
number of subjects to be recruited was to be adjusted based on the observed overall incidence
rate of symptomatic recurrent VTE. The decision to stop recruitment when the required number
of events was reached was taken by the executive committee and was based on the observed
overall incidence rate of confirmed events.

A dose confirmation analysis was planned in the first 400 subjects8 based on the composite
endpoint of symptomatic recurrent VTE (i.e. primary efficacy outcome) and asymptomatic
deterioration at repeat lung imaging® at 3 weeks. The incidence rate of this combined outcome
was to be compared between the control and rivaroxaban subjects. The 1-sided 95% confidence
interval (CI) of the absolute difference between observed incidence rates was to be calculated. If
the 1-sided 95% CI of the difference of the observed incidence rates did not exceed 8.0%, the
study was to be continued as planned.

The sponsor had stated that the subsequent results of the dose confirmation analysis resulted in
a protocol amendment, which allowed inclusion of the subjects participating in the dose
confirmation analysis into the primary analysis, and not recruiting an additional 400 subjects at
the end of the study. It had been initially hypothesised that the performance of a mandatory
repeat lung imaging test at 3 weeks in the subjects participating in the dose confirmation part
had the potential to introduce a ‘treatment adaptation bias’ in subjects in whom the repeat lung
imaging showed an asymptomatic deterioration of the PE, or no or little improvement, such as
resulting in additional use of anticoagulant drugs. However, the sponsor stated that an analysis
of the subjects enrolled in the dose confirmation part did not indicate that the early repeat lung
imaging performed after 3 weeks of treatment had an impact on further treatment, but
indicated that any change of anticoagulant therapy was based on medical reasons (treatment of
adverse events or sub-therapeutic INRs), and not linked to the lung imaging investigation
results. For that reason, the sponsor considered that it was justified to include the subjects who
were part of the dose confirmation and not recruit an additional 400 subjects at the end of the
study.

7.1.1.1.8. Statistical methods

For the primary efficacy analysis, the time to the first event of the composite primary efficacy
outcome was analysed using a stratified Cox proportional hazards model with intended
treatment duration (3, 6, or 12 months) as stratum and adjusted for the baseline presence of
cancer. The rivaroxaban-to-comparator hazard ratio was computed with 2-sided 95% CI. Based
on this model, rivaroxaban was to be considered non-inferior to the comparator if the upper
limit of the CI was less than 2.0 (non-inferiority margin). If non-inferiority for the primary
efficacy outcome was demonstrated, superiority for the primary efficacy outcome was to be
tested utilising the 2-sided 95% CI interval for the hazard ratio.

8 Approximately 200 subjects in each treatment group was estimated to be necessary, based on an assumed incidence
rate of 4% (i.e. 2% symptomatic recurrent VTE plus 2% asymptomatic deterioration at repeat lung imaging at 3
weeks), a 1-sided type I error of 0.05 and a power of 0.90.

9 In the dose confirmation phase, the initial consecutive 400 subjects had repeat lung imaging [ventilation / perfusion
lung scan (VPLS) or spiral computed tomography (sCT), depending on the test used for confirmation of the index
event] at 3 weeks (Day 21). The paired sets of lung imaging tests were assessed for deterioration of thrombotic
burden (i.e. extension of perfusion defect for VPLS or new intraluminal filling defect for sCT).
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For the primary efficacy analysis, all confirmed events were considered up to the end of the
intended duration of treatment (3, 6, or 12 months) irrespective of the actual treatment
duration. Events occurring after the pre-planned study period were only documented and not
included in the analysis. For the ITT analysis, subjects who did not experience a VTE event
during the time of the pre-defined treatment duration, who were lost to follow-up, who died
because of other reasons than DVT/PE, or who withdrew informed consent before the end of
the predefined treatment duration and did not have a primary efficacy outcome, were censored
at the last day the subject had a complete assessment for study outcomes within the intended
treatment duration.

The secondary efficacy outcomes were analysed and summarised similarly to the primary
efficacy outcome, including the calculation of hazard ratio and corresponding 95% CI of the
treatment effect. In addition, subgroup analyses!? were done on the primary efficacy outcome
by calculating the hazard ratios and corresponding 95% Cls of the treatment effect.

Comments: The statistical methods are appropriate for a non-inferiority study. The rationale
and justification for the inferiority margin of 2.0 was presented by the sponsor in
an appendix to the CSR, and are in line with the recommendations of the ICH E 9
Statistical Principles for Clinical Trials as well as of the EMA Guidelines on the
choice of the non-inferiority margin, which involved identifying the maximally
acceptable loss of control assessed as the difference between the currently
recommended and approved standard of care, and placebo or no-treatment. This
quantification of the effect of active control relative to placebo is to be derived
from historical studies. In this study, the sponsor identified 14 studies from 1960
to 1997 that compared the treatment regimen of initial LMWH followed by VKA
for 3 - 12 months with placebo treatment, no treatment or less effective
treatment. From the data in these studies, the overall estimated difference
between 'more effective' therapy in comparison to 'less effective’ therapy was
calculated using the random effect model on log odds ratio and resulted in an
overall odds ratio of 0.18 (95 % CI: 0.14 to 0.25). The sponsor considered the
upper limit of the 95 % confidence interval (minimal effect) of this historical
difference between 'more effective' and 'less effective' treatment (i.e. 0.25), and
considered retaining approximately 66% of the treatment effect as acceptable,
and thus calculated the non-inferiority margin as: 1+ (1-0.666) ((1/0.25)-1) = 2.0

The subgroup analyses allowed evaluation of the impact of baseline
characteristics (e.g. age, gender, weight), characteristics of index PE event (e.g.
aetiology, severity in terms of perfusion score, with or without DVT), risk factors
(e.g. presence of malignancy at randomisation, thrombophilic conditions,

10 The subgroups were: Sex (male vs. female); Age (<60 vs. 260 years; <60 vs. 260 to 75 years vs. >75 years);
Weight(<90 vs. 290 kg; <50 vs. 250 kg; ; <70 vs. >70 to 90 vs. >90 kg); Body Mass Index (< 30 kg/m 2 vs. = 30 kg/m ?);
Geographic regions; Race; Aetiology of the index event (spontaneous DVT/PE vs. secondary DVT/PE); Index Event
(Only DVT vs. PE with DVT vs. PE without DVT vs. no confirmed index event); Perfusion score of the index PE(<0.75
vs. 20.75; terciles; minimal perfusion defect vs. more than minimal defect); Known thrombophilic condition (yes vs.
no); Malignancy at randomisation (yes vs. no); Mobility at randomisation (immobilisation vs. no immobilisation);
Number of pre-specified risk factors by the investigator (no risk factor vs. 1 vs. > 1 risk factors); Previous episode(s)
of DVT /PE (yes vs. no); Renal function (creatinine clearance [CLcr; estimated using the Cockcroft/Gault formula] <50
mL/min vs. 50 < CLcr >80 mL/min vs. CLCR 280 mL/min); Pulmonary disease (concomitant respiratory, thoracic, and
mediastinal disorders vs. no such concomitant disease); Cardiac disease (concomitant cardiac disorders vs. no such
concomitant disease); Fragility (yes vs. no) (Subjects were regarded being fragile when they were either >75 years of
age, or their body weight was <50 kg or their creatinine clearance was <50 mL/min); Low molecular weight heparin
(LMWH) / heparin / fondaparinux treatment before randomisation (yes vs. no); Duration of LMWH/ heparin /
fondaparinux pre-medication (categorical) up to randomisation (no pre-medication vs. 1 say vs. 2 days vs. > 2 days);
Duration of LMWH/ heparin / fondaparinux pre-medication (categorical) up to randomisation corrected for
pharmacological activity (no pre-medication vs. 1 say vs. 2 days vs. > 2 days); Participation in the dose confirmation
part (yes vs. no); Intended treatment duration (3 months vs. 6 months vs. 12 months)
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mobility), premorbid status (e.g. concomitant renal impairment, pulmonary or
cardiac disease) and study treatment characteristics (e.g. whether there was
pre-randomisation coagulation, intended treatment duration) on the primary
efficacy outcome.

7.1.1.1.9. Participant flow

An initial 400 randomised subjects participated in the dose confirmation part of this study (205
and 195 in the rivaroxaban and enoxaparin/VKA groups, respectively). Altogether, 379 subjects
had a baseline and a repeat lung scan at 3 weeks. The incidence rate of the combination of
symptomatic recurrent VTE and asymptomatic deterioration at repeat lung imaging at 3 weeks
was 1.7% (3/177 subjects) in the rivaroxaban group and 0.6% (1/174) in the enoxaparin / VKA
group. The upper limit of the 1-sided 95% CI of the absolute difference between observed
incidence rates was 3.7%. As this did not exceed the pre-specified value of 8.0%, the Dose
Confirmation Committee recommended continuing the study as planned without the need to
change the study conditions.

In the overall study, a total of 4843 subjects were screened, and 4833 subjects were
randomised: 2420 to rivaroxaban and 2413 to enoxaparin/VKA (see flow chart below).

Figure 2. Study 11702-PE. Participant flow.
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n=4843
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randomised to randomised to
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ITT analysis because v :
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of lack of signed B R it - _ L |
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N - n=2419 n=2413 P
randomisedbut| " TTm———————————" u R ra:(;(t)rl?:;i;ut ey amves
nottreated | | e —— * |Safety analysis |
n=7 -4 Te-a n=8 _ _ _Jpopulation |
A7 treated with treatedwith |>~_—————"""_ oo
discontinued ‘\ rlvaioxaban enoxaparin/VKA /\ discontinued
412 _ n=2412 n=2405 7 |n-a51
Death (n=29) B S - Death (n=21)
Adverse event (n=111) Adverse event (n=92)
Lost to follow -up (n=8) Lost to follow -up (n=10)
Protocol violation (n=12) Protocol violation (n=5)
Consent w ithdraw n (n=66) Completed study Conpleted study Consent withdraw n (n=118)
Non-compliant w ith study treatment (n=11) n=2001 n=1954 Non-compliant w ith study treatment (n=25)
Insufficient therapeutic effect (n=0) Insufficient therapeutic effect (n=4)
Clinical endpoint reached* (n=26) Clinical endpoint reached* (n=13)
Investigator decision (n=7) Investigator decision (n=18)
Study terminated by sponsor** (n=125) Study terminated by sponsor** (n=132)
Site closed by investigator (administrative Site closed by investigator (administrative
reasons) (n=0) reasons) (n=1)
Protocol-driven decision point (n=1) Protocol-driven decision point (n=3)
Disease progression, recurrence, or Disease progression, recurrence, or
relapse (n=1) relapse (n=0)
Technical problems” (n=3) Technical problems” (n=1)
Subject convenience™ (n=12) Subject convenience™ (n=8)

*After reaching a clinical endpoint, it w as at the investigator’s discretion w hether to continue or to stop study treatment. This included only cases

w here investigators decided to stop study treatment.

**After the planned number of events had been reached (pre-specified in the study protocol)

A Technical problems w ere “difficulty to access veins for blood sampling”, “no more study treatment”, and “institutional review board discontinued” for
the 3 subjects randomised to rivaroxaban as w ell as “not all local laboratory results obtained at screening” for the subject

randomised to enoxaparin / VKA.

M The end-of-study visit w as performed earlier than planned per protocol due to relocation of subjects or conflicting appointments of the subject
(including 2 subjects w ho w ere incarcerated).

Overall, 5.2% of the randomised subjects had an intended treatment duration of 3 months,
57.4% had an intended treatment duration of 6 months, and 37.4% had an intended treatment
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duration of 12 months. A summary of the analysis population datasets and the primary reasons
for exclusion from analysis sets is presented in the CSR.

7.1.1.1.10. Major protocol violations/deviations

The sponsor had stated in the CSR that, among all randomised subjects, 12 subjects (0.5%;
12/2420) and 5 subjects (0.2%; 5/2413) in the rivaroxaban group and the enoxaparin/VKA
group, respectively, had protocol violations. No further details were given on the nature of the
protocol violations, although a listing of all protocol deviations, and protocol deviations that
were reasons for exclusions from analysis sets were provided (Table 4). This will be raised as a
clinical question.

Table 4. Analysis populations and primary reasons for exclusion from analysis (randomised
subjects), Study Einstein-PE

a. Subjects who were excluded from the safety analysis were excluded from the per-protocol analysis as well
b. Wrong intake of study treatment: under-dosing of initial enoxaparin study treatment

Note: Subjects may have multiple reasons for exclusion from an analysis set.

Enox = enoxaparin; VKA = vitamin K antagonist

7.1.1.1.11. Baseline data

The baseline demographic characteristics were comparable between treatment groups in the
ITT analysis population and the PP analysis population. In the ITT analysis population, the
majority of subjects in each treatment group were male (54.1% [1309/2419] and 51.7%
[1247/2413] in the rivaroxaban and enoxaparin/VKA groups, respectively), and White!!
(65.5% [1585/2419] and 65.8% [1587/2413], respectively). The mean (Standard Deviation
[SD]) age was 57.9 (17.3) and 57.5 (17.2) years in the rivaroxaban group and the
enoxaparin/VKA group, respectively. The age range was 18 to 97 years in each of the treatment
groups.

The baseline disease characteristics were also comparable between treatment groups in the ITT
and PP analysis populations. The baseline risk factors for thromboembolism were comparable
between treatment groups, and the most commonly reported risk factor was idiopathic DVT/PE
(ITT dataset: 49.4% [1196/2419] and 49.2% [1186/2413] in the rivaroxaban and

11 For 24.2% of subjects in each treatment group, race was not collected, in accordance with local laws which prohibit
documentation of subject race.
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enoxaparin/VKA groups, respectively; PP dataset: 49.4% [1099/2224] and 49.3% [1103/2238],
respectively). The majority of subjects in each treatment group had no suspected coexisting
DVT at baseline: 71.4% (1728/2419) in the rivaroxaban group and 71.6% (1728/2413) in the
enoxaparin/VKA group in the ITT population; 71.4% (1587/2224) and 71.0% (1589/2238),
respectively in the PP population. The severity of the index PE (extent of the perfusion defect)
was documented using perfusion score!?, and was similar in the 2 treatment groups in both the
ITT population and the PP population. The mean (SD) perfusion score was 0.81 (0.12) in both
treatment groups for both ITT and PP analysis sets, and the majority of subjects in each
treatment group had a perfusion score of =2 0.75 (ITT population: 70.3% [1701/2419] and
71.4% [1723/2413] in the rivaroxaban and enoxaparin/VKA groups, respectively; PP
population: 70.7% [1573/2224] and 72.3% [1618/2238], respectively). The majority of the
index PE was reported as spontaneous PE13 (ITT: 64.7% [1566/2419] and 64.3% [1551/2413],
respectively; PP: 64.6% [1436/2224] and 64.3% [1438/2238], respectively), and the causes of
secondary PE were similar between treatment groups in both the ITT population and the PP
population.. Baseline co-existing medical conditions were also comparable between treatment
groups in both ITT and PP datasets.

Comments: Overall, the baseline demographic and disease characteristics were comparable
between treatment groups. The median age was not presented, but it is noted
that in the ITT analysis population, 39.6% and 38.7% of subjects in the
rivaroxaban and enoxaparin/VKA groups, respectively, were aged 3 65 years,
and 18.2% and 16.7% of subjects, respectively, were aged > 75 years. Similar age
distribution was seen in the PP population. The study population profile of the
aetiology of the index PE event and the risk factors for VTE are consistent with
those in the target patient population.

7.1.1.1.12. Results for the primary efficacy outcome

In the ITT population, the percentage of subjects with events for the primary efficacy outcome
until the end of intended treatment duration was 2.1% (50/2419) in the rivaroxaban group and
1.8% (44/2413) in the enoxaparin/VKA group. In the Cox’s proportional hazard model, the
comparison of rivaroxaban with enoxaparin/VKA treatment yielded a hazard ratio of 1.123
(95% CI of 0.749-1.684). The upper limit of the confidence interval was below the pre-defined
non-inferiority margin of 2.0, showing non-inferiority of rivaroxaban over enoxaparin/VKA for
the primary efficacy outcome. The test for superiority of rivaroxaban versus enoxaparin/VKA
was not statistically significant (psuperiority = 0.5737).The Kaplan-Meier cumulative incidence rate
plotin the ITT population is presented in Figure 3. Analyses of the primary efficacy endpoint in
the ITT on treatment population and the PP population yielded similar results.

12 perfusion score = 0 means perfusion defect in all lung lobes, perfusion score = 0.75 means no perfusion defect in
75% of the large vessels, and perfusion score = 1 means no perfusion defect at all.

13 The index PE at baseline was categorised as secondary PE if at least one of the following risk factors was specified
by the investigator: recent surgery or trauma, immobilisation, use of estrogen-containing drugs, active cancer, or
puerperium. Otherwise, the index PE was considered as spontaneous PE.
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Figure 3. Kaplan-Meier cumulative incidence rate of primary efficacy outcome until the
intended end of study treatment (time point: event or censoring up to the intended
treatment duration) (ITT population), Study Einstein-PE

7.1.1.1.13. Results for other efficacy outcomes

Analyses on the individual components of the primary efficacy outcome yielded incidence rates
which were comparable between treatment groups. The table also presents the results of an
analysis of primary efficacy endpoint that excluded events confirmed by a change in
antithrombotic treatment only!4, and showed results comparable to the primary efficacy
outcome analysis (incidence rates of 1.9% (46/2419) in the rivaroxaban group and 1.7%
(41/2413) in the enoxaparin/VKA group; hazard ratio of 1.108 with 95% CI of 0.728-1.688).

The analyses on the secondary efficacy outcomes and their individual components are also
presented. The main secondary efficacy outcome was a composite of recurrent DVT, non-fatal
PE and all-cause mortality. The incidence rates of this main secondary efficacy outcome until the
end of intended treatment duration were 4.0% (97/2419) in the rivaroxaban group and 3.4%
(82/2413) in the enoxaparin/VKA group. In the Cox’s proportional hazard model, the
comparison of rivaroxaban with enoxaparin/VKA treatment yielded a hazard ratio of 1.156
(95% CI of 0.862-1.552). The upper limit of the confidence interval was below the pre-defined
non-inferiority margin of 2.0, showing non-inferiority of rivaroxaban over enoxaparin/VKA for
the main secondary efficacy outcome. The test for superiority of rivaroxaban versus
enoxaparin/VKA was not statistically significant (psuperiority = 0.3333).

The secondary efficacy outcome of ‘net clinical benefit 1’ was the composite of the primary
efficacy outcome and major bleeding events. The incidence rates of ‘net clinical benefit 1’ until
the end of intended treatment duration were 3.4% (83/2419) in the rivaroxaban group and
4.0% (96/2413) in the enoxaparin/VKA group. The comparison of rivaroxaban with
enoxaparin/VKA treatment with the Cox’s proportional hazard model yielded a hazard ratio of
0.849 (95% CI of 0.633-1.139; psuperiority =0.2752).

The secondary efficacy outcome of ‘net clinical benefit 2’ was the composite of the primary
efficacy outcome, major bleeding events, and cardiovascular events/deaths (cardiovascular
deaths, myocardial infarctions, strokes, and non-CNS systemic embolisms). The incidence rates

14 For the primary efficacy outcome, the study protocol had specified that objective testing was to be done for all
subjects with suspected recurrent DVT / PE to assess the recurrent episode, but that in the absence of objective
testing, a suspected episode of DVT or PE was to be considered as confirmed if it led to a change in anticoagulant
treatment at therapeutic dosages for more than 48 hours.
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of ‘net clinical benefit 2’ until the end of intended treatment duration were 4.5% (110/2419)
and 4.8% (115/2413) in the rivaroxaban and the enoxaparin/VKA groups, respectively. In the
Cox’s proportional hazard model, the comparison of rivaroxaban with enoxaparin/VKA
treatment yielded a hazard ratio of 0.940 (95% CI of 0.724-1.221; psuperiority =0.6430).

Results of analyses of the incidences of the components of the efficacy outcomes in terms of
deaths, recurrent PE and recurrent DVT in the ITT population are presented. The incidence
rates of all deaths until the end of intended treatment duration were 2.4% (58/2419) and 2.1%
(50/2413) in the rivaroxaban and the enoxaparin/VKA groups, respectively. Those of recurrent
PE were 1.4% (33/2419) and 1.2% (28/2413), respectively, and of recurrent DVT were 0.7%
(18/2419) and 0.8% (19/2413), respectively.

Subgroup analyses for the primary efficacy outcome are shown. There was no evidence for
heterogeneity of hazard ratios across the different subgroups, i.e. no test for interaction of any
baseline or demographic factor resulted in a p-value <0.0515. Subgroup analyses on secondary
outcome of “net clinical benefit 1” are also presented. The p-values for the interaction tests were
all = 0.05, except for the subgroup analyses by fragility (yes vs. no) and for both sets of age
groups (< 60 years vs. = 60 years and <65 vs. 65 to 75 years vs. >75 years), where the p-values
for interaction were < 0.05.

Comments on results of efficacy outcomes:

The efficacy results of the primary efficacy endpoint, the secondary efficacy endpoints, and the
main components of the efficacy endpoints are summarised in Table 5, below.

Table 5. Efficacy results of the primary efficacy endpoint, the secondary efficacy endpoints, and
the main components of the efficacy endpoints, ITT population unless otherwise specified, Study
Einstein-PE

Incidence in Incidence in Hazard ratio 95% p-value for
rivaroxaban enoxaparin/ (rivaroxaban confidence superiority
group VKA group to enoxaparin interval of
% (n/N) % (n/N) /VKA) hazard ratio
Primary 2.1% 1.8% 1.123 0.749-1.684 0.5737
efficacy (50/2419) (44/2413)
endpoint
Primary 1.7% 1.6% 1.066 0.697 - 1.632 0.8504
efficacy (38/2224) (36/2238)
endpoint (PP
population)
Main 4.0% 3.4% 1.156 0.862-1.552 0.3333
secondary (97/2419) (82/2413)
endpoint
Net clinical 3.4% 4.0% 0.849 0.633-1.139 0.2752
benefit 1 (83/2419) (96/2413)
Net clinical 4.5% 4.8% 0.940 0.724-1.221 0.6430
benefit 2 (110/2419) (115/2413)

15 No interaction p-value was calculated for the subgroups of geographic regions, race, index event and duration of
pre-medication with LMWH/Heparin/fondaparinux. The sponsor had stated that this was because in at least one
category of these subgroup, no event occurred within a treatment group
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Incidence in
rivaroxaban

group

Hazard ratio
(rivaroxaban
to enoxaparin
JALGY

Incidence in
enoxaparin/

VKA group

95%
confidence
interval of
hazard ratio

p-value for
superiority

% (n/N) % (n/N)

Main components of the efficacy endpoints

Recurrent PE 1.4% 1.2% N.A. N.A. N.A.
(33/2419) (28/2413)

Recurrent 0.7% 0.8% N.A. N.A. N.A.

DVT (18/2419) (19/2413)

All deaths 2.4% 2.1% N.A. N.A. N.A.
(58/2419) (50/2413)

Major 1.4% 2.4% N.A. N.A. N.A.

bleeding (33/2419) (57/2413)

events

N.A. = not available

Efficacy results showed that rivaroxaban was non-inferior to enoxaparin/VKA for the primary
efficacy outcome of symptomatic recurrent VTE in both the ITT and PP populations. These
results of non-inferiority of rivaroxaban treatment regimen compared to the enoxaparin /VKA
treatment regimen was maintained through the secondary efficacy outcomes. The test for
superiority of rivaroxaban over enoxaparin/VKA yielded p-values which were not statistically
significant in all primary and secondary efficacy outcomes. However, this study had been
designed as and powered for a non-inferiority study and not superiority study. The point
estimate of the hazard ratio for the primary efficacy outcome was > 1, while that for net clinical
benefit 1 was < 1 (i.e. in favour for rivaroxaban). As the efficacy outcome of net clinical benefit 1
was the composite of the primary efficacy outcome and major bleeding, this suggested that the
difference in the results for the hazard ratio between the primary efficacy outcome and the
efficacy outcome of net clinical benefit 1 was driven by a lower incidence of major bleeding in
the rivaroxaban group compared to the enoxaparin/VKA group. This was supported by the
analyses on the individual components of the efficacy outcomes, which showed that while the
incidence rates of recurrent PE, recurrent DVT and all-cause deaths were comparable between
treatment groups, the incidence rate of major bleeding event was lower in the rivaroxaban
group compared to the enoxaparin/VKA group (Table 5 above). This will be discussed in greater
detail in the safety section (Section 8) of this evaluation.

In the subgroup analyses on the primary efficacy endpoint and the secondary efficacy outcome
of net clinical benefit 1, the low event rates and/or small sample sizes in some subgroups make
interpretation difficult. Subgroups where the upper limits of the 95% CI of the hazard ratios
were 2 2.0 had associated wide 95% Cls. In the subgroup analyses on the primary efficacy
endpoint, the p-values for the interaction tests were all = 0.05.

However subgroup analyses on the secondary efficacy outcome of net clinical benefit 1 yielded
p-values for interaction tests of < 0.05 for the subgroup of fragility (yes vs. no) and for both sets
of age groups (< 60 years vs. = 60 years and <65 vs. 65 to 75 years vs. >75 years). The hazard
ratios (95% CI) comparing rivaroxaban to enoxaparin/VKA were 1.082 (0.747-1.568) in the
subgroup of non-fragile subjects, and 0.526 (0.321-0.863) in the subgroup of fragile subjects,
suggesting that rivaroxaban is less effective in non-fragile subjects compared to fragile subjects.
However, it is noted that the upper limit of the 95% CI of the hazard ratio for non-fragile
subjects was < 2.0, indicating that for this subgroup of patients, rivaroxaban was still non-
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inferior to enoxaparin/VKA. The hazard ratios (95% CI) comparing rivaroxaban to
enoxaparin/VKA were 1.337 (0.811-2.202) in the subgroup of subjects aged < 60 years, and
0.654 (0.451-0.948) in the subgroup of subjects aged 2 60 years, suggesting that rivaroxaban is
less effective in younger subjects aged < 60 years compared to older subjects aged = 60 years. In
particular, the upper limit of the 95% CI of the hazard ratio for subjects aged < 60 years was 2
2.0, suggesting that for this subgroup of subjects, rivaroxaban was not non-inferior to
enoxaparin/VKA, and that there could be a 1.3x higher risk of having a composite outcome of
symptomatic recurrent VTE or major bleeding events compared to subjects on enoxaparin/VKA.
This result was consistent with the analyses in the age subgroups of subjects aged <65, those
aged 65 to 75 years and those aged >75 years, with hazard ratios (95% CI) of 1.094 (0.699-
1.711),1.133 (0.635-2.024) and 0.437 (0.251-0.760), respectively.

It is also noted that in the subgroup analyses on the primary efficacy endpoint, although the p-
values for the interactions tests were = 0.05 for the subgroups of subjects by age (< 60 years vs.
> 60 years and <65 vs. 65 to 75 years vs. >75 years), the upper limits of the 95% Cls of the
hazard ratios for subjects aged < 60 years (hazard ratio [95% CI]: 1.530 [0.830-2.820]), < 65
years (hazard ratio [95% CI]: 1.276 [0.738-2.206]) and 65 to 75 years (hazard ratio [95% CI]:
1.279 [0.504-3.245]) were all = 2.0, suggesting that in these subgroup of younger subjects,
rivaroxaban was not non-inferior to enoxaparin/VKA, and there was a 1.3 to 1.5x higher risk of
having an outcome of symptomatic recurrent VTE compared to subjects on enoxaparin/VKA.
However, these results need to be interpreted with care due to the small sample sizes/event
rates, reflected in the wide 95% Cls.

7.1.2. Analyses performed across trials (pooled analyses and meta-analyses)
7.1.2.1. Study PH36746

Study PH36746 is a meta-analysis of the Einstein-DVT and Einstein-PE studies. The sponsor had
stated that both Einstein-DVT and Einstein-PE studies were integrated into a single study
protocol, as the subject groups were complementary and were recruited at the same centres,
the essential study design features were identical, and both evaluations were supervised and
guided by the same study committees. The only difference in study design between the 2 studies
was that Einstein-DVT study enrolled subjects with confirmed acute proximal symptomatic DVT
without symptomatic PE, while the Einstein-PE study enrolled subjects with confirmed acute
symptomatic PE with or without symptomatic DVT.

This pooled analysis of studies Einstein-DVT and Einstein-PE followed the statistical methods
and approach previously described for study Einstein-PE, with some exceptions to take into
account combining the study populations, and a more conservative non-inferiority margin.
Specifically, for the pooled analysis, the time to first event of the primary efficacy outcome was
analysed using Cox's proportional hazard model, with stratification by index event (DVT only, or
PE with or without DVT) and intended treatment duration and adjustment for baseline
malignancy. Based on this model, rivaroxaban was considered non-inferior to enoxaparin/VKA
if the upper limit of the two-sided 95% confidence interval for the hazard ratio (rivaroxaban to
enoxaparin/VKA) was below the pre-defined non-inferiority margin of 1.75. This more
conservative margin was chosen for the pooled analysis as it corresponds to a retention of 75%
of the minimal effect in the population of patients with VTE. The pooled analysis result was only
to be considered confirmatory if there was no significant interaction between treatment and
index event (DVT only vs. PE with or without DVT).

7.1.2.1.1. Results

In the pooled studies, there were a total of 8282 randomised subjects: 4151 in the rivaroxaban
group and 4131 in the enoxaparin/VKA group. The subject analysis populations are presented
in the dossier.

The baseline demographic characteristics were comparable between the pooled treatment
groups in the ITT analysis population and the PP analysis population. In the ITT analysis
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population, the majority of subjects in each treatment group were male (55.5% [2302/4150]
and 53.6% [2214/4131] in the pooled rivaroxaban and enoxaparin/VKA groups, respectively),
and white16 (70.2% [2912/4150] and 70.3% [2906/4131], respectively). The mean (SD) age
was 57.0 (17.0) and 57.0 (16.8) in the pooled rivaroxaban group and enoxaparin/VKA groups,
respectively. Overall 37.2% of subjects in the pooled rivaroxaban group and 37.3% in the
pooled enoxaparin/VKA group were = 65 years old, while 15.8% and 15.2%, respectively, were
> 75 years old. The baseline risk factors for thromboembolism were comparable between
treatment groups and the most commonly reported risk factor was idiopathic DVT/PE (48.3%
[2003/4150] and 49.6% [2048/ 4131] in the pooled rivaroxaban and enoxaparin/VKA group,
respectively).

The primary efficacy outcome was the same in both studies Einstein-DVT and Einstein-PE (i.e.
symptomatic recurrent VTE). In the pooled ITT population, the percentage of subjects with
events for the primary efficacy outcome until the end of intended treatment duration was 2.1%
(86/4150) in the rivaroxaban group and 2.3% (95/4131) in the enoxaparin/VKA group. The
Cox’s proportional hazard model of rivaroxaban versus enoxaparin/VKA treatment yielded a
hazard ratio of 0.886 (95% CI of 0.661-1.186). The upper limit of the confidence interval was
below the pre-defined non-inferiority margin of 1.75, showing non-inferiority of rivaroxaban
over enoxaparin/VKA for the primary efficacy outcome in the pooled analysis. The test for
superiority of rivaroxaban versus enoxaparin/VKA was not statistically significant (psuperiority =
0.4143). The p-value for interaction of treatment effect by index event was not statistically
significant at 0.097. The Kaplan-Meier cumulative incidence rate plots in the ITT populations in
studies Einstein-DVT and Einstein-PE and the pooled analysis are presented in Figure 4, 5 and 6,
respectively. Analyses of the primary efficacy endpoint in the pooled ITT on treatment
population and the pooled PP population yielded similar results.

Figure 4. Kaplan-Meier Cumulative Rate plots of the primary efficacy outcome until the
intended end of study treatment across study Einstein-DVT, ITT population

16 For 17.1% of subjects in each pooled treatment group, race was not collected, in accordance with local laws which
prohibit documentation of subject race.

Submission PM-2012-01179-3-3 Extract from the Clinical Evaluation Report for Rivaroxaban (Xarelto) Page 27 of 64



Therapeutic Goods Administration

Figure 5. Kaplan-Meier Cumulative Rate plots of the primary efficacy outcome until the
intended end of study treatment across study Einstein-PE, ITT population

Figure 6. Kaplan-Meier Cumulative Rate plots of the primary efficacy outcome until the
intended end of study treatment: pooled analysis, ITT population, Study PH 36746

When the primary efficacy outcome was limited to events confirmed by objective tests only, (i.e.
excluding events confirmed solely by a change in antithrombotic medication), results were
comparable to the primary efficacy outcome analysis (incidence rates of 2.0% (82/4150) in the
pooled rivaroxaban group and 2.2% (92/4131) in the pooled enoxaparin/VKA group; hazard
ratio of 0.871 with 95% CI of 0.647-1.173).

The analyses on the secondary efficacy outcomes are presented in the dossier. The main
secondary efficacy outcome was a composite of recurrent DVT, non-fatal PE and all-cause
mortality. The incidence rates of the main secondary efficacy outcome until the end of intended
treatment duration were 4.0% (166/4150) in the pooled rivaroxaban group and 4.1%
(169/4131) in the pooled enoxaparin/VKA group. The Cox’s proportional hazard model of
rivaroxaban versus enoxaparin/VKA treatment yielded a hazard ratio of 0.930 (95% CI of
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0.751-1.153). The upper limit of the confidence interval was below the pre-defined non-
inferiority margin of 1.75, showing non-inferiority of rivaroxaban over enoxaparin/VKA for the
main secondary efficacy outcome. The test for superiority of rivaroxaban vs. enoxaparin/VKA
was not statistically significant (psuperiority = 0.5086).

The incidence rates of net clinical benefit 1 until the end of intended treatment duration were
3.2% (134/4150) in the pooled rivaroxaban group and 4.1% (169/4131) in the pooled
enoxaparin/VKA group. The Cox’s proportional hazard model of rivaroxaban versus
enoxaparin/VKA treatment yielded a hazard ratio of 0.771 (95% CI of 0.614-0.967), showing
non-inferiority of rivaroxaban over enoxaparin/VKA for net clinical benefit 1. The test for
superiority of rivaroxaban vs. enoxaparin/VKA was statistically significant (psuperiority = 0.0244).

The incidence rates of net clinical benefit 2 until the intended end of treatment were 4.1%
(172/4150) in the pooled rivaroxaban group and 4.7% (196/4131) in the pooled
enoxaparin/VKA group. In the Cox’s proportional hazard model, the comparison of rivaroxaban
with enoxaparin/VKA treatment yielded a hazard ratio of 0.853 (95% CI of 0.695-1.047;
Psuperiority :01275)

Analyses of the incidences of the components of the efficacy outcomes in the ITT population in
study Einstein-DVT, study Einstein-PE and pooled analysis are summarised and presented in
the dossier. The incidences of the components of the efficacy outcomes were comparable
between the pooled treatment groups except for that of major bleeding event, which occurred in
1.2% (48/4150) of subjects in the pooled rivaroxaban group and 1.9% (80 /4131) in the pooled
enoxaparin/VKA group.

Subgroup analyses for the primary efficacy outcome for the pooled analysis are summarised in
the dossier. The p-values for the interaction tests were all = 0.05, except for the subgroup of
previous episode(s) of DVT/PE (yes vs. no), where the interaction tests p-value was 0.032.
Subgroup analyses on secondary outcome of “net clinical benefit 1” in the pooled analysis are
presented. The p-values for the interaction tests were all = 0.05, except for the subgroup
analyses by fragility (yes vs. no) and for both sets of age groups (< 60 years vs. = 60 years and
<65 vs. 65 to 75 years vs. >75 years), where the p-values for interaction were < 0.05.

Comments: Pooled analysis of the Einstein-DVT and Einstein-PE studies is appropriate as
both studies have similar designs, including efficacy outcomes and statistical
methods, except that Einstein-DVT study enrolled subjects with confirmed acute
proximal symptomatic DVT without symptomatic PE, while the Einstein-PE
study enrolled subjects with confirmed acute symptomatic PE with or without
symptomatic DVT. In addition, both conditions of DVT and PE are considered
clinically related.

The baseline demographic characteristics, including age distribution, in the
pooled analysis were comparable with those in study Einstein-PE. Results of the
pooled analysis with regards to the primary and secondary efficacy outcomes
were consistent with those in study Einstein-PE, showing non-inferiority of
rivaroxaban compared to enoxaparin/VKA across these efficacy outcomes. In the
pooled analysis, the point estimate of hazard ratios of rivaroxaban to
enoxaparin/VKA for the primary and secondary efficacy outcomes were all < 1.0
(i.e. in favour of rivaroxaban), compared to the results in study Einstein-PE,
where the hazard ratios were all > 1.0. In addition, while the tests for superiority
of rivaroxaban over enoxaparin/VKA were all not statistically significant across
the efficacy outcomes in study Einstein-PE, in the pooled analysis, the test for
superiority of rivaroxaban over enoxaparin/VKA yielded statistically significant
result for the outcome of net clinical benefit 1. These better results in the pooled
analyses were mainly driven by the results in study Einstein-DVT. For the
primary efficacy outcome and the main secondary efficacy outcome, this is
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mainly due to a higher event incidence rate in the enoxaparin/VKA group in
study Einstein-DVT compared to that in study Einstein-PE, while the event
incidence rate in the rivaroxaban groups were comparable between both studies.

In the pooled subgroup analyses, the p-values for the interaction tests were all
20.05, except for the subgroup of previous episode(s) of DVT/PE (yes vs. no),
where the interaction tests p-value was 0.032. The hazard ratios (95% CI)
comparing rivaroxaban to enoxaparin/VKA were 1.044 (0.754-1.446) in the
subgroup of subjects without previous episodes of DVT/PE, and 0.445 (0.219-
0.905) in the subgroup of subjects with previous episodes of DVT/PE, suggesting
rivaroxaban is less effective in subjects without previous episodes of DVT/PE
compared to those with such previous episodes. However, it is noted that the
upper limit of the 95% CI of the hazard ratio for subjects without previous
episode of DVT/PE was < 1.75, indicating that for the subgroup of patients
without previous episodes of DVT/PE, rivaroxaban is still non-inferior to
enoxaparin/VKA.

The pooled subgroup analyses on the secondary outcome of “net clinical benefit
1” showed results comparable to those in study Einstein-PE, where the p-values
for the interaction tests were all = 0.05, except for the subgroup analyses by
fragility (yes vs. no) and for both sets of age groups (< 60 years vs. = 60 years
and <65 vs. 65 to 75 years vs. >75 years), where the p-values for interaction
were < 0.05. The hazard ratios of rivaroxaban to enoxaparin/VKA were
comparable between study Einstein-PE and the pooled analysis, showing in both
analyses that rivaroxaban was less effective in subjects who were non-fragile
(compared to those who were), in those who were < 60 years old (compared to
those = 60 years old), and in those who were < 65 years old and between 65-75
years old (compared to those > 75 years old) (Table 6, below). However, in the
pooled analysis, it is noted that the upper limit of the 95% CI of the hazard ratios
for these subgroups were all below the pre-specified non-inferiority margin of
1.75.

Table 6. Hazard ratios of rivaroxaban to enoxaparin/VKA for efficacy outcome of “net clinical
benefit 1” in subgroups of fragility and age, ITT population, Study Einstein-PE and pooled analysis
of studies Einstein-PE and Einstein-DVT

Study Einstein-PE Pooled analysis of study Einstein-
PE and study Einstein-DVT

Subgroups Hazard ratio 95% Hazard ratio 95%
(rivaroxaban to confidence (rivaroxaban to confidence
enoxaparin/VKA) interval of enoxaparin/VKA) interval of

hazard ratio hazard ratio

Fragility yes 0.526 0.321-0.863 0.511 0.340-0.768

no 1.082 0.747-1.568 0.931 0.706-1.228

Age group 1 < 60 years 1.337 0.811-2.202 1.096 0.771-1.557

= 60 years 0.654 0.451-0.948 0.595 0.440-0.805
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Study Einstein-PE Pooled analysis of study Einstein-
PE and study Einstein-DVT

Subgroups Hazard ratio 95% Hazard ratio 95%
(rivaroxaban to confidence (rivaroxaban to confidence
enoxaparin/VKA) interval of enoxaparin/VKA) interval of

hazard ratio hazard ratio

Age group 2 <65 years 1.094 0.699-1.711 0.969 0.706-1.330

65-75 years | 1.133 0.635-2.024 0.798 0.499-1.276
>75 years 0.437 0.251-0.760 0.449 0.280-0.719

7.1.2.2.  Study PH36749

The objective of this study was to evaluate the treatment effect of rivaroxaban compared to
enoxaparin/VKA in studies Einstein-DVT and Einstein-PE on patient-reported treatment
satisfaction through analyses on two questionnaire responses: the Anti-Clot Treatment Scale
(ACTS) and the Treatment Satisfaction Questionnaire for Medication (TSQM). The principal
analysis was on patient responses to the ACTS questionnaire, which is an anti-coagulation
specific questionnaire, with supportive analysis using the TSQM, which is a generic treatment
satisfaction scale.

Study population was the ITT analysis population in studies Einstein-DVT and Einstein-PE in
seven participating countries: United States, United Kingdom, Canada, Germany, France, Italy,
and the Netherlands.

The ACTS is a 17-item patient-reported measure of satisfaction with anticoagulant treatment,
and consists of 13 items about the burdens of ACT (scored on a 12-60 scale) and 4 items about
the benefits of ACT (scored on a 3-15scale). The ACTS was administered at six study time points
(Day 15,and 1, 2, 3, 6 and 12 months.) The TSQM is an 11-item generic measure of treatment
satisfaction for medication, consisting of four subscales (Effectiveness, Side Effects, Convenience
and Global Satisfaction) and scored on a 0-100 scale. It was administered alongside the ACTS at
months 1, 3, 6 and 12 months. The ACTS and TSQM coding techniques were adopted such that a
higher score indicated a higher treatment satisfaction.

There were two primary endpoints: analysis on the Burdens subscale of ACTS and analysis on
Benefits subscale of ACTS. As the questionnaire responses were multiple measurements on the
patient satisfaction of treatment over a period of time, repeated measures analyses were used to
analyse the questionnaire data. For each of the subscale analyses, there were two hierarchical
tests. The hypothesis to be tested first was that subjects on rivaroxaban had increased benefit or
decreased burden compared with subjects on enoxaparin/VKA over time. The statistical model
for repeated measures analysis under this hypothesis had terms for treatment, visit, and
interaction of treatment by visit, stratified by planned treatment duration. The second
hypothesis to be tested was that, averaged across all the visits, subjects on rivaroxaban had
increased benefit or decreased burden than patients on enoxaparin/VKA. The statistical model
under this hypothesis had terms for treatment, and visit, stratified by planned treatment
duration.

7.1.2.2.1. Results

The study population consisted of 1472 subjects (737 in rivaroxaban group and 735 in
enoxaparin/VKA group) in the ITT analysis set in study Einstein-DVT and 2397 subjects (1200
in rivaroxaban group and 1197 in enoxaparin/VKA group) in the ITT analysis set in study
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Einstein-PE. Baseline demographic and clinical characteristics were comparable between
treatment groups.

The p-values of the treatment by visit interaction from the repeated measures models showed
that for the ACTS Burdens subscale score, there was a consistent treatment effect for
rivaroxaban across all visits, with a non-significant p-value for the test of treatment by visit
interaction (p=0.0585 for study Einstein-DVT, p=0.5989 for study Einstein-PE). However, for
the ACTS Benefits subscale score, the treatment effect was not consistent across visits, with a
significant p-value for the test of treatment by visit interaction (p=0.0159 for study Einstein-
DVT, p=0.0291 for study Einstein-PE), indicating an effect that is not consistent across visits.

This is reflected by the results of the least-square-means (LSMs) by treatment and visit, from
the model including the test of treatment by visit interaction, which showed that for the ACTS
Burdens subscale score, the treatment effect was consistent across the visits, but for the ACTS
Benefits subscale score, the LSMs by treatment and visit indicated that the rivaroxaban group
had increased benefit as compared to enoxaparin/VKA group mainly at the later visits (i.e.
Months 2, 3, 6 and 12).

The sponsor also presented the results from the repeated measures model without treatment
by visit interaction in order to provide data on the treatment effect averaged across all visits.
The results showed a higher treatment satisfaction with rivaroxaban compared to
enoxaparin/VKA in both ACTS subscales.

7.1.2.3. Studies PH36705 and PH36718

Both studies were identical in objectives and design except that study PH36705 evaluated data
on study Einstein-PE only, while study PH36718 is a meta-analysis of studies Einstein-PE and
Einstein-DVT. These studies were analyses of the effect of rivaroxaban on bleedings and efficacy
with selected co-medication categories in study Einstein-PE (study PH36705) and in pooled
studies Einstein-PE and Einstein-DVT (study PH36718). The main objectives of the analyses in
these studies were to investigate the effect of concomitant use of CYP3A4 inducers, statins, Non-
Steroidal Anti-Inflammatory Drugs (NSAIDs), acetylsalicylic acid (ASA) and platelet aggregation
inhibitors on the primary efficacy outcome (i.e. symptomatic recurrent VTE), and the effect of
concomitant use of NSAIDs, ASA, platelet aggregation inhibitor, clopidogrel/ticlopidine, strong
CYP3A4 inhibitors, P-gp inhibitors and statins (and steroids for study PH36718 only) on the risk
of adjudicated and confirmed treatment-emergent bleeding events.

The sponsor had stated that these analyses were purely exploratory, and that no statistical tests
had been performed and no statistical models had been applied. The sponsor had stated that
these 2 reports were purely technical reports serving to describe the definitions and statistical
approaches underlying these additional safety analyses, and that results and conclusions will be
described in a separate report. These 2 study reports consisted of a description of study
methods and a listing of study data. The sponsor is also not proposing to make any changes to
the currently-approved PI using data derived from these 2 study reports.

The efficacy analyses in these 2 studies were performed based on the ITT on treatment
population. The safety analyses in this report were performed based on the population of
subjects valid for safety analysis. The efficacy endpoint in these 2 studies was the primary
efficacy outcome of symptomatic recurrent VTE. The safety outcomes were bleeding events
(treatment-emergent major bleeding, treatment-emergent major or non-major clinically
relevant bleeding [i.e. the principal safety outcome in studies Einstein-DVT and Einstein PE],
and any treatment-emergent bleeding).

The number of subjects with each category of co-medication use at baseline was comparable
between treatment groups in both study Einstein-PE and in the pooled analysis. Results from
the Cox proportional hazard model, for each co-medication class, for a treatment effect on the
primary efficacy outcome in specified subpopulations of subjects (subjects with use of co-
medication at baseline, subjects without use of co-medication at baseline, subjects without use

Submission PM-2012-01179-3-3 Extract from the Clinical Evaluation Report for Rivaroxaban (Xarelto) Page 32 of 64



Therapeutic Goods Administration

of co-medication in the at-risk period, subjects with limited use (<50% of time) of co-medication
in the at-risk period, and subjects with extended use (>50% of time) of co-medication in the at-
risk period) are presented in the dossier. Safety results will be summarised in Section 8.7.1.2.5
of the evaluation report.

Comments: Although the interaction p-values were all not statistically significant,
interpretation of the results is limited by the small event rates in the
subpopulations of subjects with co-medication use. The sponsor had not
provided any interpretation or conclusion on the results, and had stated that
these 2 reports were purely technical reports and that results and conclusions
will be described in a separate report. It is not critical that the separate report be
provided now in order that a recommendation can be made with regards to this
submission. However it will be raised as a question to the sponsor as to when the
separate report will be expected.

7.1.2.4. Studies PH36706 and PH36711

Both studies were identical in objectives and design except that study PH36706 evaluated data
on study Einstein-PE only, while study PH36711 is a meta-analysis of studies Einstein-PE and
Einstein-DVT. The objective of the studies was to evaluate the relationship between the
pharmacodynamic marker for rivaroxaban, prothrombin time (PT; measured with Neoplastin
reagent), and efficacy and safety outcomes. The efficacy outcome analysed was the incidence of
the primary efficacy outcome (i.e. symptomatic recurrent VTE). The safety outcomes were
bleeding events (treatment-emergent major bleeding, treatment-emergent major or non-major
clinically relevant bleeding [i.e. the principal safety outcome in studies Einstein-DVT and
Einstein PE], and any treatment-emergent bleeding).

The sponsor has stated that these analyses were purely exploratory ( no statistical tests
performed and no statistical models applied) and that these 2 reports were technical reports
serving to describe the definitions and statistical approaches underlying the analysis, and that
results and conclusions will be described in a separate report. These 2 study reports consisted
of a description of study methods and a listing of study data. They do not provide any data
relevant to the evaluation of this submission for the extension of indication for rivaroxaban. The
sponsor is also not proposing to make any changes to the currently-approved PI with data
derived from these 2 study reports. In view of the above, this evaluation will summarise the
analysis methods without reference to any results, which were not summarised or interpreted
by the sponsor in these 2 study reports. The clinical summary of safety in Module 2.7 of the
submission had briefly summarised the distribution of prothrombin time (baseline and peak) by
bleeding events. These will be summarised and presented in Section 8.7.1.2.6 of this evaluation
report.

The efficacy analysis is performed on the ITT on treatment analysis population who had been
randomised to the rivaroxaban group. The safety analysis was performed on the valid-for-safety
analysis population who had been randomised to the rivaroxaban group. In both studies
Einstein-PE and Einstein-DVT, after randomisation, PT measurements were taken from subjects
randomised to the rivaroxaban group according to the schedule in Table 7, below. A total of
2412 subjects treated with rivaroxaban in study Einstein-PE were included for analysis for
study PH36706, while a total of 4130 subjects treated with rivaroxaban in studies Einstein-PE
and Einstein-DVT were included for analysis for study PH36711. The number of rivaroxaban
subjects with primary efficacy outcome and bleeding events in study Einstein-PE and in pooled
studies Einstein-PE and Einstein-DVT are presented in Table 8.
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Table 7. Scheduled prothombin time measurements by dosing and intended treatment duration,
studies PH36706 and PH36711

Table 8. Number of rivaroxaban subjects with primary efficacy outcome and bleeding events,
studies PH36706 and PH36711

The analyses were to be divided into four parts: PT and bleeding events in the whole study
period, PT and bleeding events in the b.i.d. dosing phase, PT and bleeding events in the o.d.
dosing phase, and PT relating to the primary efficacy outcome in the whole study period.
Analyses in the whole study period and in the o.d. dosing phase were to be done separately for
subjects with “3 or 6 months” and “12 months” intended treatment duration, since the
measurement scheme differed for different intended treatment duration. Descriptive summary
statistics and box-percentile plots for peak and trough measurements of PT were to be given by
visit. Summary statistics and box-percentile plots were to be given for the entire population of
rivaroxaban subjects, and also for subgroups of subjects with “no bleeding”, subjects with
“major bleeding”, subjects with “clinically relevant bleeding”, subjects with “any bleeding”, and
subjects with and without primary efficacy outcome. Tables and figures would be prepared for
the entire population as well as by subgroups defined by baseline characteristics.

Comments: The sponsor had stated that these 2 reports were purely technical reports and
that results and conclusions will be described in a separate report. It is not
critical that the separate report be provided now in order that a
recommendation can be made with regards to this submission. However it will
be raised as a question to the sponsor as to when the separate report will be
expected.

7.1.3. Evaluator’s conclusions on clinical efficacy for the proposed additional
indication for treatment of pulmonary embolism

Overall, in the pivotal study, study Einstein-PE, the study design and study inclusion and
exclusion criteria were appropriate and consistent with the TGA-adopted EMA guidelines on the
clinical investigation of medicinal products for the treatment of venous thromboembolic
disease. The comparator active control drug combination and regimen of enoxaparin/VKA is a
currently accepted drug combination regimen used in the clinical management of PE. The
primary and secondary endpoints of this non-inferiority study are appropriate and consistent
with these recommendations of the above-mentioned TGA-adopted EMA guidelines. The
statistical methods are appropriate for a non-inferiority study. The rationale and justification
for the inferiority margin are in line with the recommendations of the ICH E 9 Statistical
Principles for Clinical Trials as well as the EMA Guidelines on the choice of the non-inferiority
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margin. The baseline demographic and disease characteristics of the study population were
comparable between treatment groups, and also consistent with those in the target patient
population.

The efficacy results in the pivotal study showed non-inferiority of rivaroxaban compared with
enoxaparin/VKA across all primary and secondary efficacy outcomes. Analyses on the
individual components of the efficacy outcomes showed that the incidence rates of recurrent PE,
recurrent DVT and all-cause deaths were comparable between treatment groups, but the
incidence rate of major bleeding event was lower in the rivaroxaban group (1.4%) compared to
the enoxaparin/VKA group (2.4%). The p-values for superiority were not statistically significant
across all efficacy endpoints. However, this study was designed as a non-inferiority study