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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 2014

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

AR Adrenoceptor

AUR Acute urinary retention

BCS Biopharmaceutical Classification System

BMI Body mass index

BOO Bladder outlet obstruction

bpm Beats per minute

cAMP Cyclic adenosine 3', 5'-monophosphate

CFR Code of Federal Regulations

CHMP Committee for Medicinal Products for Human Use
CIOMS Council of International Organizations of Medical Sciences
CL Total body clearance

CLcr Creatinine clearance

CLR Renal clearance
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Abbreviation Meaning

CNS Central nervous system

CSR Clinical study report

CYP Cytochrome P450

DBP Diastolic blood pressure

DDI Drug-drug interaction

ddQTcl Difference in baseline-adjusted QTcl from placebo
ECG Electrocardiogram

eGFR Estimated glomerular filtration rate
Emax Maximum effect

ER Extended release

EU/NA Europe, North America and Australia
FAS Full analysis set

FAS-I Full analysis set-incontinence

GCP Good Clinical Practice

HRQL Health-related quality of life

ICH International Conference on Harmonisation
IND Investigational New Drug

I0P Intraocular pressure

IR Immediate release

ISS Integrated Summary of Safety

ITT Intent-to-treat

ITT-1 Intent-to-treat-incontinence

LOCF Last observation carried forward
LUTS Lower urinary tract symptoms

MAA Marketing Authorization Application
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Abbreviation Meaning

MDRD Modification of diet in renal disease

MRHD Maximum recommended human dose (50mg mirabegron daily)

NDA New Drug Application

NSA National Scientific Advice

OAB Overactive bladder

OCAS Oral controlled absorption system

0CAS-M Oral controlled absorption system with an intermediate
dissolution rate

OCT Organic cation transporters

PCS Potential clinically significant

PD Pharmacodynamic

PDCO Paediatric Committee

P-gp P-glycoprotein

PIP Pediatric Investigation Plan

PK Pharmacokinetic

PPBC Patient perception of bladder condition

PPIUS Patient perception of intensity of urgency scale

PPS Per protocol set

PPS-I Per protocol set-incontinence

PT Preferred term

PVR Postvoid residual

PYE Patient-years of exposure

QTc Corrected QT interval

QTcF Corrected QT interval by Fridericia’s formula

QTcl Individually corrected QT interval

SAE Serious adverse event
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Abbreviation Meaning

SAF Safety analysis set

SAP Statistical Analysis Plan

SBP Systolic blood pressure

SIADH Syndrome of inappropriate antidiuretic hormone secretion
SPA Special protocol assessment

TEAE Treatment-emergent adverse event

TEN Toxic epidermal necrolysis

TQT Thorough QT

TS-VAS Treatment satisfaction - visual analog scale
UGT Uridine diphospho-glucuronosyltransferase
usS United States

UTI Urinary tract infection

1. Introduction

Mirabegron is a selective agonist for human beta 3-adrenoceptor (beta-3 adrenergic receptors,
beta 3-AR) that is indicated for the treatment of Overactive Bladder (OAB).

Mirabegron is a new chemical entity, a first-in-class compound with a different mechanism of
action than the current agents used to treat OAB.

The proposed indication is:

“Symptomatic treatment of urgency, increased micturition frequency and/or urgency incontinence
as may occur in patients with overactive bladder (OAB) syndrome.”

The standard recommended dose for mirabegron is one 50mg tablet once daily, with or without
food.

In patients with severe renal or moderate hepatic impairment, the recommended dose is one
25mg tablet once daily.
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Figure 1. Structure of mirabegron

2. Clinical rationale

The urinary bladder has two main roles: the storage of urine produced by the kidneys, and the
release of that stored urine during voluntary voiding at a convenient time. The
neurophysiological control of these two opposing functions is complex. At the simplest level],
voiding is triggered by a stretch reflex initiated in the bladder wall, leading to relaxation of the
urinary sphincter and contraction of the main bladder muscle, the detrusor. In a normal toilet-
trained subject, this reflex is inhibited by higher centres, so that the subject experiences a desire
to void but can post-pone the void, often for prolonged periods. In a variety of conditions,
including cerebral and spinal cord disease, bladder damage, or more subtle idiopathic
disturbances, the balance between storage and voiding, and the central inhibition of the stretch
reflex, can be disturbed. A common syndrome of bladder dysfunction is over-active bladder
(OAB), in which subjects have the urge to void at relatively low bladder volumes, have difficulty
postponing voiding, may be excessively aware of the need to void, or may lose urine
involuntarily because of active detrusor contraction. A hallmark of this syndrome is urgency, in
which patients experience a rapid escalation from initial awareness of bladder fullness to a
strong desire to void, have difficulty postponing voiding, and may be incontinent if they do not
get to a toilet in time.

The main two arms of the autonomic nervous system, the parasympathetic and sympathetic
systems, exert opposing influences on bladder function. Contractions of the detrusor are
enhanced by parasympathetic activity, mediated by muscarinic acetylcholine receptors, and
traditional approaches to OAB have involved the use of antimuscarinic (anticholinergic) agents.
Problems with such agents include lack of efficacy, constipation, dry eyes, dry mouth, and
sedation. Many patients abandon antimuscarinic therapy because of these side effects, or
because efficacy is inadequate. Others continue antimuscarinic agents but suffer continued
symptoms of OAB. These symptoms may include urinary frequency, urgency, incontinence,
social isolation and low self esteem. Many patients can only avoid incontinence by planning each
trip around the location of toilets, or by frequent pre-emptive voiding.

Mirabegron is a new agent that works by stimulating a subclass of sympathetic receptors in the
bladder, the beta-3 adrenergic receptors (beta-3 AR). Whereas stimulation of muscarinic
receptors facilitates detrusor contraction, activation of beta-ARs in the bladder’s triangular base
(the trigone) facilitates urine storage by flattening and lengthening the bladder base (Yamanishi
et al, 2003). The dominant beta-AR subtype in the human detrusor muscle is beta 3-AR, and
activation of beta 3-ARs has been shown to promote urine storage in the bladder (Kumar et al,
2003; Yamaguchi, 2002).
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A range of animal studies have supported the idea that a beta-3 AR agonist might be useful in
promoting urine storage. Using the beta 3-AR agonists FK175 and CL-316243, it has been shown
that activation of beta 3-ARs promoted urine storage in rats by increasing bladder capacity
(Fujimura et al, 1999; Takeda et al, 2000). Also, CL-316243 increased urinary bladder capacity
in OAB models in rats (Woods et al, 2001; Takeda, Yamazaki, [gawa et al, 2002; Leon et al,
2008), leading some authors to propose use of beta 3-AR agonists as bladder relaxant drugs for
treatment of OAB (Yamaguchi, 2002).

The sponsor reports that preclinical work with mirabegron showed it to be a selective beta 3-
AR agonist, although the evidence for this is beyond the scope of this clinical evaluation report.
Mirabegron reportedly showed selective agonistic activity and high affinity for human beta 3- as
compared with beta 1- and beta 2-ARs, and it had little affinity for a wide panel of other
receptors, ion channels, and transporters. It did not have any inhibitory effects on the activity of
a panel of enzymes. Mirabegron increased cyclic adenosine 3', 5'-monophosphate (cAMP)
concentrations in bladder tissues isolated from rats and it showed a potent relaxant effect in
isolated rat and human bladder strips precontracted with carbachol. It also decreased the
resting intravesical (intra-bladder) pressure in rats. It decreased the frequency of rhythmic
bladder contractions in anaesthetised rats, without affecting the force of the contractions. In
water-loaded conscious cynomolgus monkeys, it increased the volume voided per micturition
and decreased the voiding frequency. In a cerebral infarction (stroke) model of OAB in rats,
mirabegron increased the mean voided volume per micturition. In rats with partial urethral
obstruction, it decreased the frequency of non-voiding contractions without affecting the voided
volume per micturition, voiding pressure, or residual urine volume. Overall, this evidence
suggests that mirabegron enhances urine storage function by stimulating beta 3-ARs in the
bladder, without affecting voiding contractions.

OAB is a common and distressing condition, so the prospect of a new agent for relieving OAB
symptoms is welcome. The main question raised by the proposed mechanism of action is
whether the beta-3 receptors play a sufficiently potent role in modifying urine storage to allow
a meaningful improvement of OAB symptoms with this approach, and whether stimulation of
adrenergic receptors can be achieved without causing systemic adrenergic side effects, such as
hypertension.

2.1. Guidance

The European Medicines Agency (EMA) for the evaluation of medicinal products has produced
guidelines for the clinical investigation of products intended to treat urinary incontinence,
which the Australian Therapeutic Goods Administration (TGA) has adopted™. Those guidelines
suggest that the primary aim of incontinence treatment is to provide a subjective improvement,
so subjective response should be a major clinical outcome measure. The guidelines argue that
quantification of symptoms in terms of frequency of incontinence or micturition is worthwhile
but cannot be used as a surrogate for subjective improvement. The sponsor’s pivotal studies
partially conform to these general principles; the co-primary endpoints of all three pivotal
studies were the same, and consisted of a quantification of urinary frequency and incontinence.
Subjective endpoints were included, but were secondary or tertiary in importance. Because
these subjective endpoints were positive in most cases, with mirabegron achieving statistically
significant superiority over placebo, the sponsor’s initial ranking of these endpoints ranking is
not critical.

In other respects, the sponsor’s submission conforms to suggestions in the EMA guidelines, such
as the use of a parallel, placebo-controlled design, and pivotal study durations of at least 3
months.

* “Note for Guidance on the Clinical Investigation of Medicinal Products for the Treatment of Urinary Incontinence.”
CPMP, December 2002.
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According to the sponsor, “Regulatory interactions with the Competent Authorities in Europe have
been held at regular intervals during the mirabegron development program. National Scientific
Advice (NSA) meetings have been conducted with the Competent Authorities in The Netherlands
(March 2010), Sweden (March 2010), and Spain (March 2010) for the OAB development program.
The phase 3 protocols were shared with the Competent Authorities at NSA meetings with The
Netherlands (Oct 2007) and Spain (Dec 2007) prior to conduct and the protocols were adapted
accordingly.”

The protocols for primary phase 3 studies 178-CL-046 and 178-CL-047 were also submitted to
the FDA, and the recommendations of the FDA were followed in producing the statistical
analysis plans (SAPs). The sponsor also agreed to perform a pivotal phase 3 assessment of the
25mg dose in response to a suggestion from the FDA Division of Reproductive and Urologic
Products. According to the sponsor “Agreement on the SAPs for Studies 178-CL-046 and 178-CL-
047 was received from the FDA in May 2009.”

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The clinical studies included in this submission are summarised below. They include 29 clinical
pharmacology studies, 3 phase 2 OAB studies and 6 phase 3 OAB studies, three of which are
considered pivotal. Three phase 2 studies for other indications (diabetes and bladder outlet
obstruction) contributed safety data.
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Table 3. Overview of the Clinical Development Program for Mirabegron*

The contents of the submission are as follows:
Module 5

41 clinical studies, as above.

Literature references

Integrated Summary of Efficacy, Integrated Summary of Safety
Module 1

Application letter, application form, draft Australian Pl and CMI
Module 2

Clinical Overview, Summary of Clinical Efficacy, Summary of Clinical Safety.

* All figures and tables contained in this evaluation report have been copied from the sponsor’s submission.
Note: Tables 1 and 2 of the CER are not included in this Extract.
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3.2. Paediatric data

The submission did not include paediatric data. According to the sponsor, “a Pediatric
Investigation Plan (PIP) for mirabegron has been submitted to the EMA Pediatric Committee
(PDCO), with a positive opinion communicated in August 2010; the measures of the agreed PIP
were deferred until after submission of the MAA for the adult indication.”

3.3. Good clinical practice

All submitted studies included an assurance that they were conducted in keeping with current
guidelines on Good Clinical Practice.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

The table below shows the studies relating to each pharmacokinetic topic.
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Table 4. Overview of Mirabegron Phase 1 Studies.
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Table 4 continued. Overview of Mirabegron Phase 1 Studies.

Table 5. Location of Clinical Pharmacology Synopses

[Table 5 is not included in this Extract from the Clinical Evaluation Report]

4.2. Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies.
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4.2.1. Pharmacokinetics in healthy subjects
4.2.1.1. Absorption
4.2.1.1.1. Sites and mechanisms of absorption

No clinical studies were submitted that established the precise sites and mechanisms of
absorption of mirabegron, but the speed and extent of absorption depends on the formulation,
dose and presence of food in the stomach.

After administration of 160mg mirabegron as a drinking solution, peak concentrations were
attained at ~ 1.0 hour (Study 178-CL-007). The immediate-release (IR) solid formulation of
mirabegron was associated with a tmax of ~2.5 - 3.5 hours (Studies 178-CL-001 and 178-CL-
002). After oral administration of the proposed OCAS-M formulation in healthy volunteers,
mean peak plasma concentrations were reached between 3 and 4.3 hours (Studies 178-CL-031
and 178-CL-034).

Absorption also depends on the dose. Pre-clinical in vitro studies suggest that mirabegron is a
substrate for the efflux transporter P-gp and for the influx organic cation transporters (OCT)
OCT1, OCT2, and OCT3 (Studies 178-ME-031, 178-ME-132, 178-ME-092, not evaluated in this
report). Clinical PK studies showed that higher doses are associated with a more-than-dose
proportional exposure, which is likely to be due to saturation of efflux transporters in the
intestine.

Mirabegron is also susceptible to a substantial food effect, as discussed below.
4.2.1.2. Bioavailability
4.2.1.2.1. Absolute bioavailability

Bioavailability depends on the dose administered, but at the proposed dose of 50mg,
bioavailability of the OCAS-M formulation was estimated to be 35% in Study 178-CL-076,
compared to 29% at 25mg and 45% at 100mg . Similar trends were seen in Studies 178-CL-066
and 178-CL-034, which also showed greater-than-dose-proportional exposure at increasing oral
doses. The sponsor proposes that the increase in absolute bioavailability with increasing dose is
probably due to saturation of efflux transport proteins (particularly P-glycoprotein, P-gp).

Bioavailability appeared to be higher in females compared with males (Study 178-CL-072).
Across the doses tested, mean Cpax and AUCry were approximately 44% and 38% higher,
respectively, in females relative to males. Normalisation for weight reduced the gender
difference but did not eliminate it: weight-normalized values for Cmax and AUC, were
approximately 23% and 18% higher, respectively, in females.

4.2.1.2.2. Bioavailability relative to an oral solution or micronised suspension

Direct comparisons of an oral solution of mirabegron and the proposed formulation at the same
dose have not been performed. The mirabegron solution (160mg) used in the mass balance
study (178-CL-007) had a bioavailability of at least 55% (based on the percentage of
administered radioactivity recovered in urine, though an additional 11% of administered
radioactivity was unaccounted for). This is higher than the bioavailability of OCAS_M
formulation discussed above. The lower bioavailability for the OCAS-M formulation compared
with the solution is possibly due to more efficient efflux (less saturation of transporters) and
reduced absorption from more distal gut regions, which play a greater role with the OCAS-M
formulation as a result of slower release of mirabegron.

4.2.1.2.3. Bioequivalence of clinical trial and market formulations

The OCAS-M tablets used for the pivotal phase 3 clinical studies were used also used for the
majority of the phase 2 and clinical pharmacology studies. The proposed commercial
formulations of mirabegron 25mg and 50mg are identical to the tablets used in phase 3, except
that the commercial product will be debossed.
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Some clinical pharmacology studies used an immediate release (IR) formulation instead of
OCAS-M: 178-CL-005 (CYP2D6 genotype and metoprolol drug-interaction study), 178-CL-006 (a
metformin interaction study), and multi-dose PK and food-effect studies, 178-CL-001 and 178-
CL-002. As noted above, the mass-balance study (178-CL-007) used an oral solution of
mirabegron, and is not directly comparable to the IR or OCAS-M formulations.

For the few clinical pharmacology studies that did not employ the OCAS-M formulation, it is
reasonable to draw qualitative conclusions, but exposure with the IR formulation was not
quantitatively equivalent to that expected with OCAS-M. The mean relative bioavailability for
the OCAS-M tablet (200mg qd) compared to the IR tablet (100mg bid) was estimated to be 80%
in Study 178-CL-030.

A complete listing of the Phase 1 clinical studies and the formulation used is contained in Table
4, above.

4.2.1.2.4. Bioequivalence of different dosage forms and strengths

The proposed commercial 25mg and 50mg tablets have identical compositions, and would not
be expected to differ significantly in their bioavailability.

4.2.1.2.5. Bioequivalence to relevant registered products
Not applicable.
4.2.1.2.6. Influence of food

Mirabegron exhibits a decrease in plasma exposure with food. Co-administration of a
mirabegron 50mg tablet with a high-fat meal reduced mirabegron Cnax and AUCins by 45% and
17%, respectively. A low-fat meal had a more marked effect, decreasing mirabegron Cmax and
AUCin¢ by 75% and 51%, respectively. Similar results were obtained with mirabegron 100mg.
(See studies 178-CL-041, 178-CL-064, 178-CL-078, 178-CL-001, 178-CL-002).

The sponsor proposes that the mechanism behind the food effect is likely to be a combination of
adsorption to meal constituents and competition for drug uptake and efflux from meal
constituents.

Although the food effect is substantial, the safety and efficacy of the proposed 50mg dose was
assessed in the pivotal studies without food restrictions; subjects took mirabegron variably with
and without food. This suggests that problems related to variability in exposure from the food
effect have already been accounted for in considering the efficacy and safety of mirabegron in
those studies.

Population PK analysis of the phase 3 data suggests that mirabegron plasma exposure was
similar in subjects who took within 30 minutes before or after food compared to those who did
not. This suggests that the food effect might have been obscured by interpatient variability.

On the basis of pre-clinical studies (not evaluated in this report), it appears that alcohol is
unlikely to accelerate the dissolution and release of mirabegron from the OCAS-M formulation.
Adding 4% ethanol to the dissolution medium did not significantly modify the dissolution
profiles for mirabegron OCAS-M tablets, but adding 40% ethanol delayed dissolution profiles.

4.2.1.2.7. Dose proportionality

Deviations from dose proportionality have been noted for oral preparations, as discussed above.
When given orally, mirabegron exposure increases more than dose-proportionally with
increasing dose, which is likely to reflect saturation of efflux mechanisms. The mechanism is not
likely to be due to saturable first-pass metabolism, because mirabegron metabolites also
demonstrated a more-than-dose-proportional increase in Cmax and AUC., after multiple
mirabegron doses (25 to 200mg qd), which was similar to the increases observed with the
parent compound.
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By contrast, no deviations from dose proportionality in mirabegron PK parameters were
observed after single-dose intravenous administration of mirabegron.

4.2.1.2.8. Bioavailability during multiple-dosing

Multi-dose studies (178-CL-031, 178-CL-034, 178-CL-002) suggest that steady state plasma
concentrations of mirabegron are achieved within 7 days of once daily dosing. Comparison
between AUC:. values following a single dose and at steady state indicated a 2-fold
accumulation of mirabegron with once daily dosing.

At the proposed therapeutic dose of 50mg, no time-dependency in PK handling of mirabegron
was observed. At higher doses (100mg and 200mg), a small increase (<20%) was observed in
AUCq, at steady state compared with single-dose AUCin;, suggesting that mirabegron may exhibit
time-dependent PK at supratherapeutic doses. This effect appears small compared to the food
effect and intersubject variability, and is not likely to be clinically relevant.

4.2.1.2.9. Effect of administration timing

No studies specifically assessed the influence of timing of dose, apart from the noted food effect.
There are no a priori reasons to suspect a major timing effect.

4.2.1.3. Distribution
4.2.1.3.1. Volume of distribution

Mirabegron has a large apparent volume of distribution at steady state (~1670 L), well in excess
of body water, indicating extensive distribution and binding to tissue constituents. (Study 178-
CL-033).

4.2.1.3.2. Plasma protein binding

Mirabegron is moderately bound (approximately 71%) to human plasma proteins, including
albumin and alpha-1 acid glycoprotein. (178-CL-038).

4.2.1.3.3. Erythrocyte distribution

In vitro assessments showed that erythrocyte concentrations of 14C-mirabegron were
approximately 2-fold higher than in plasma, indicating that mirabegron distributes to
erythrocytes.

4.2.1.3.4. Tissue distribution

The large apparent volume of distribution (~1670 L) suggests that mirabegron is distributed to
multiple tissues and binds extensively to tissue constituents, but no clinical studies explored the
details of the tissue distribution.

4.2.1.4. Metabolism
4.2.1.4.1. Interconversion between enantiomers
Mirabegron has a chiral center, and it has been developed as the R-configured enantiomer.

The sponsor reports that, after oral administration of radiolabeled mirabegron in healthy
subjects, there was no evidence of chiral inversion (Study 178-ME-041).

4.2.1.4.2. Sites of metabolism and mechanisms / enzyme systems involved

Mirabegron is cleared by multiple mechanisms: renal and possibly biliary excretion of
unchanged drug, and hepatic metabolism of the drug by multiple drug-metabolizing enzymes,
with no single predominating clearance pathway.

Following an initial more rapid distribution phase, the ty, of mirabegron is approximately 50
hours. Total body clearance (CL) of mirabegron from plasma is ~57 L/h. Blood clearance is
estimated to be ~ 41 L/hr, which is about half the liver blood flow. The t,, is independent of
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dose, route of administration and formulation. The effective half-life including distribution
effects is estimated to be ~ 19 hours (based on population PK analysis).

4.2.1.4.3. Non-renal clearance

Renal clearance (CLR) is independent of dose and averages approximately 13 L/h, which
corresponds to nearly 25% of CL, implying that non-renal clearance accounts for ~75% of
clearance. Following the administration of 160mg radiolabelled mirabegron to healthy
volunteers (Study 178-CL-007), ~ 55% of the radioactivity was recovered in the urine and 34%
in the faeces. Unchanged mirabegron accounted for 45% of the urinary radioactivity and the
majority of the faecal radioactivity; the remainder had undergone hepatic metabolism to a
variety of metabolites as shown below.

4.2.1.4.4. Metabolites identified in humans
The sponsor proposes the following metabolic pathways in humans.

Figure 2. Postulated Metabolic Pathways of Mirabegron in Humans

As shown in the figure above, mirabegron is metabolized via multiple pathways involving
dealkylation, oxidation, glucuronidation, and amide hydrolysis. Metabolites recovered from
urine suggest that butyrylcholinesterase is the most important matabolising enzyme, in addition
to uridine diphosphate-glucuronosyltransferase (UGT), CYP3A4 and CYP2D6 enzymes and
possibly alcohol dehydrogenase. In vitro studies suggested that CYP3A4 is the primary
isoenzyme involved in hepatic oxidative metabolism of mirabegron, with a minor role of
CYP2D6.

The metabolites designated M11 and M12 (see figure above) were considered to be the major
metabolites. Both are phase 2 glucuronides representing 16% and 11% of total exposure in
plasma.

None of the metabolites found in plasma appeared to be pharmacologically active. Agonist
activities of metabolites on beta 3-AR were less than 1/400 of mirabegron activity, and activities
on other beta ARs were negligible. No other affinities for a panel of biological targets were
observed.
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4.2.1.4.5. Pharmacokinetics of metabolites

Metabolite plasma concentration profiles were delayed by ~0.5 to 1.5 hours compared to
mirabegron, with mean tmax values from ~ 3.6 and 6.3 hours. Metabolite-to-parent AUC ratios
were essentially constant across multiple oral doses of 25 to 200mg qd, suggesting that the
metabolism of mirabegron is not saturable over clinically relevant doses. For details, see Study
178-CL-007.

4.2.1.4.6. Consequences of genetic polymorphism

The sponsor assessed the PK of mirabegron in poor and extensive CYP2D6 metablizers in Study
178-CL-005. Genetic polymorphism for the CYP2D6 isozyme appeared to have no clinically
relevant impact on mirabegron exposure. Following mirabegron 160mg administered as a
single oral dose (IR formulation), the mean Cmax and AUCins were 14% and 19% higher,
respectively, in CYP2D6 poor metabolizers compared to extensive metabolizers.

In Study 178-CL-058, following multiple 50mg and 100mg doses of mirabegron OCAS, mean
AUCru was 8% and 12% higher, respectively, in CYP2D6 poor metabolizers compared to
extensive metabolizers, and mean Cnax values were similar. The relatively minor effect of
polymorphism is consistent with the multiple elimination pathways for mirabegron.

4.2.1.5. Excretion
4.2.1.5.1. Routes and mechanisms of excretion

Excretion of unchanged mirabegron and inactive mirabegron metabolites is predominantly
renal. Following the administration of 160mg radiolabelled mirabegron to healthy volunteers
(Study 178-CL-007), ~ 55% of the radioactivity was recovered in the urine and 34% in the
faeces, which thus accounts for 89% of the administered dose. Of the radioactivity that was not
recovered from stool, renal excretion accounts for at least 83% (55/(100-34)). It is unclear if
some biliary excretion also occurs.

4.2.1.5.2. Mass balance studies
See Study 178-CL-007.
4.2.1.5.3. Renal clearance

Renal clearance (CLR) is independent of dose and averages approximately 13 L/h, which
corresponds to nearly 25% of CL. The sponsor proposes that renal elimination of mirabegron is
primarily through active tubular secretion along with glomerular filtration. The urinary
excretion of unchanged mirabegron is dose-dependent and rages from ~6% after a daily dose of
25mg to ~9% after a daily dose of 50mg (Studies 178-CL-039, 178-CL-001, 178-CL-033 and
other basic PK studies). In the mass balance study, following 160mg, unchanged mirabegron
accounted for 45% of the radioactivity in urine, or 25% of the total radioactivity.

4.2.1.6. Intra- and inter-individual variability of pharmacokinetics

Mirabegron PK after oral administration shows substantial variability, with intersubject
variability estimates (%CVs) for Cinax and AUCiys of ~40% to 52% and ~39% to 45%,
respectively. The corresponding estimates for the intrasubject variability ranged from
approximately 33% to 45% for Cmax and 19% to 31% for AUCi.. Most of the variability appears
to be related to absorption, as suggested by relatively low intersubject variability after
intravenous administration: for IV mirabegron %CVs for Cnax and AUCi,s were ~20% (Study 178-
CL-076). Part of the variability in mirabegron exposure is related to body weight, and gender
also plays a role even after normalising for weight (178-CL-072). A major source of
intraindividual variability in clinical settings would be expected to come from the marked food
effect.
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4.2.2. Pharmacokinetics in the target population

The sponsor assessed the PK of mirabegron in subjects with OAB (in phase 1 Study 178-CL-081,
and also the major phase 2 and 3 clinical efficacy studies), and found that mean AUC, estimates
in patients with OAB were approximately 20% to 50% lower compared with fasted AUCtau
values in healthy volunteers.

This could reflect a food effect, because patients in the efficacy studies were not required to take
mirabegron under fasting conditions. Also, PK estimates during efficacy studies were based on a
relatively sparse sampling scheme, which could have missed the peak concentrations and thus
underestimated the true exposure.

In general, patients with OAB are generally healthy, but are likely to be older than the healthy
volunteers of the phase 1 program. As discussed below, age does not appear to have a major
effect on the PK of mirabegron, so the PK characteristics of mirabegron are not expected to be
significantly different in the target population. Even if exposure was lower in the target
population, this would not pose clinically relevant concerns: safety would be greater at lower
exposure, and any compromise in efficacy at lower exposure has already been accounted for in
the pivotal study results.

4.2.3. Pharmacokinetics in other special populations

The sponsor performed a number of studies assessing the effects of a range of intrinsic factors
on the PK of mirabegron, including age, gender, CYP2D6 genotype, renal and hepatic function.
The results are displayed graphically below. For details, see the sections. Overall, the PK in these
different populations was similar to that in healthy volunteers, but exposure was slightly higher
in women, and moderately higher in the setting of hepatic or renal impairment. Dose
adjustment is recommended in the presence of moderate hepatic impairment or severe renal
impairment.
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Figure 3. Effect of Intrinsic Factors on the Pharmacokinetics of Mirabegron

Intrinsic factors PK Fold change and 90% Cl Rocommandatkon
Ag. S ALC - Mo ciosss adjussmend
AT, -
Ags, €5+ AL - MO i A0|LETe
Cma -
Sow, Formoe ALC - Mo come agusment
LA -
Sex, Fermmie (Weaght comected) C - Mo ciome acjusment
e =
CYP2Do. B NG - MO s agusment
S -
Fenal. M AL - NGO CfEs adusment
TR -
Feral. Mocsrale A i - Mo cioss adustment
E -
Feral Dt AL - Do 25 Mg
Cma -
s, A e - e T T P
Cma -
Hapaic, Moderate AL - Dose 25 mg
Cmax -

00 05 10 15 20 25 30 35 40
Mean change relative to reference population

4.2.3.1. Pharmacokinetics in subjects with impaired hepatic function

The PK of mirabegron in volunteers with hepatic impairment were compared to those in
healthy control volunteers matched for sex, age and body mass index (BMI) in Study 178-CL-
034. Following mirabegron 100mg in volunteers with mild hepatic impairment (Child-Pugh
Class A), mean Cmax and AUCins were 9% and 19% higher, respectively, relative to healthy
volunteers. In volunteers with moderate hepatic impairment (Child-Pugh Class B), mean Cmax
and AUCixs values were 175% and 65% higher, respectively. A reduction of the dose to 25mg
once daily in patients with moderate hepatic impairment is therefore recommended.

The magnitude of the increases in exposure with mild hepatic impairment are unlikely to be
clinically relevant, and are small compared to intersubject variability with healthy volunteers,
so no dose adjustment is recommended.

Mirabegron has not been studied at all in patients with severe hepatic impairment (Child-Pugh
Class C) and should not be used in this patient population, even at a reduced dose. The Proposed
Product Information sheet (PI) contains appropriate warnings against use in this population.
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4.2.3.2. Pharmacokinetics in subjects with impaired renal function

In Study 178-CL-038, the PK of mirabegron in volunteers with renal impairment were
compared to the PK in healthy volunteers matched for sex, age and weight.

Following mirabegron 100mg, in volunteers with mild renal impairment (estimated glomerular
filtration rate [eGFR] 60 to 89 mL/min/1.73 m2), mean mirabegron Cmax and AUCiy Wwere 6% and
31% higher, respectively, relative to volunteers with normal renal function. In volunteers with
moderate renal impairment (eGFR 30 to 59 mL/min/1.73 m2), Cynax and AUCins were 23% and
66% higher, respectively. In volunteers with severe renal impairment (eGFR 15 to 29
mL/min/1.73 m2), mean Cmax and AUCix values were 92% and 118% higher, respectively.

On the basis of these results, the sponsor’s proposed Product Information sheet recommends a
halving of the dose to 25mg once daily in patients with severe renal impairment, but no
adjustment in patients with mild to moderate renal impairment. This appears reasonable, given
that doses up to 100mg were assessed in pivotal phase 3 studies and had an acceptable safety
profile.

Mirabegron has not been studied in patients with End Stage Renal Disease (eGFR < 15
mL/min/1.73 m2 or patients requiring hemodialysis) and should not be used in this patient
population. The PI warns against such use.

4.2.3.3. Pharmacokinetics according to age

The effects of age and gender on the PK of mirabegron were assessed in Study 178-CL-072. No
statistically significant differences in Cnax and AUC:., were found in mirabegron between older
volunteers (255 years) and younger volunteers (18-45 years). Similar results were obtained for
the subpopulation aged = 65 years.

Given that mirabegron clearance is affected by renal function, and that renal function declines
with advancing age, it would be surprising if there were no PK differences between elderly
subjects and younger subjects. A population PK analysis of phase 2 and 3 data confirmed that
age increased mirabegron exposure, but the effect was minimal. AUC was estimated as 11%
higher in a subject aged 90 years compared to a subject aged 60 years.

Overall, given that the changes in PK with age are minor, no dosage adjustment is recommended
on the basis of age.

4.2.3.4. Pharmacokinetics related to genetic factors

There are no known genetic factors significant affecting the PK of mirabegron. Polymorphism
for the CYP2D6 isozyme, as discussed previously (above), has a minimal effect on mirabegron
exposure, which is not likely to be clinically significant.

4.2.3.5. Pharmacokinetics according to gender

In multiple PK studies, mirabegron Cmax and AUC., were ~40% to 50% higher in females
compared to males. The magnitude of the differences was lessened but not eliminated by
weight-normalisation: weight-normalized values for Cmax and AUC., were ~ 20% to 30% higher
in females (See Study 178-CL-072).

The sponsor does not propose dose adjustment based on sex, and this seems reasonable. All the
major studies contributing to the efficacy and safety evidence for mirabegron recruited both
men and women with OAB, so the clinical effects of this variation in exposure have already been
factored in to the efficacy and safety analysis. The increased exposure in women does not
appear to compromise the safety of mirabegron, and the relatively reduced exposure in men
does not appear to significantly compromise efficacy.
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4.2.3.6. Pharmacokinetics according to race

Race did not influence any PK parameters in a population PK analysis of phase 2 and 3 data.
Plasma exposure in healthy Japanese subjects was higher than in Western subjects, but the
differences are largely accounted for by differences in body weight. Dose adjustment based on
race is not necessary.

4.2.4. Pharmacokinetic interactions
4.2.4.1. Pharmacokinetic interactions demonstrated in human studies

The clinical pharmacology program suggested that mirabegron is susceptible to a variety of
pharmacokinetic interactions, but each interaction has a relatively minor effect, which is not
surprising considering the drug is cleared by multiple mechanisms (both hepatic and renal),
with no single predominating clearance pathway.

4.24.1.1. Effect of co-administered drugs on mirabegron.

The interactions identified in the study program are displayed graphically below. The most
substantial interaction was observed with ketoconazole (400mg qd), which is a potent CYP3A
and P-gp inhibitor. Ketoconazole caused a 45% increase in the Cimax and an 81% increase in the
AUCiy of mirabegron (100mg single dose). This is less than the increase in exposure that would
be achieved if the dose were doubled (estimated to produce a 190% and 160% increase in Cmax
and AUC, respectively). Given that mirabegron was assessed in pivotal studies at 100mg daily
(twice the proposed therapeutic dose), the increase in exposure with ketoconazole does not
raise substantial clinical concerns.

Figure 4. Effect of Co-administered Drugs or Food on the Pharmacokinetics of Mirabegron
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Other drug interactions were less substantial. Co-administration with rifampin (600mg qd), a
potent CYP3A and P-gp inducer, resulted in a 35% decrease in Cinax and a 44% decrease in AUCix
of a single dose of mirabegron (Study 178-CL-070).

An interaction of mirabegron with an inhibitor of CYP2D6 was not expected, so the effect of a
potent CYP2D6 inhibitor on mirabegron PK was not directly studied in human subjects. Subjects
who were poor metabolizers of CYP2D6 substrates exhibited only slightly higher mirabegron
plasma exposure compared with extensive metabolizers. Therefore, no dose adjustment of
mirabegron is recommended for mirabegron when co-administered with CYP2D6 inhibitors or
in patients who are CYP2D6 poor metabolisers. (The reverse interaction, of mirabegron on
other CYP2D6 substrates, could be more significant as discussed below).

Mirabegron PK was not significantly affected by co-administration with metformin, solifenacin
or tamsulosin. There was a minor pharmacodynamic (PD) interaction between tamsulosin and
mirabegron, not expected to be clinically relevant.

4.2.4.1.2. Effect of mirabegron on co-administered drugs.

Drug interaction studies were performed with substrates for CYP2D6, CYP3A4 and P-gp, with
other urological medications and with the narrow therapeutic index drug warfarin. Studies
were also performed with metformin, which, like mirabegron, is a renally secreted organic
cation.

The results of these studies are displayed graphically below.
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Figure 5. Effect of Mirabegron on the Pharmacokinetics of Co-administered Drugs
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The inhibitory effects of mirabegron on CYP2D6 were sufficient to recommend caution when
combining mirabegron with other CYP2D6 substrates if these substrates have a narrow
therapeutic index. Multiple daily dosing with mirabegron 160mg (IR formulation) resulted in a
90% increase in Cmax and a 229% increase in AUCixs of a single 100mg dose of the CYP2D6
substrate metoprolol. Similarly, multiple daily dosing with mirabegron 100mg resulted in a
79% increase in Cmax and a 241% increase in AUCix of a single 50mg dose of the CYP2D6
substrate desipramine.

By contrast, mirabegron (100mg qd) did not affect the PK of ethinyl estradiol and levonorgestrel
(both CYP3A4 substrates) or solifenacin (a CYP3A4 substrate) to a clinically significant extent.

Mirabegron (100mg qd) did increase plasma exposure of the CYP2D6 and CYP3A4 substrate
tamsulosin (0.4 mg sd) by approximately 60%, but the cardiovascular results did not suggest a
clinically relevant pharmacodynamic interaction between tamsulosin and mirabegron (see
Study 178-CL-080). The sponsor recommends no dose adjustment during co-administration of
these two drugs, which seems appropriate.
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No significant effects of mirabegron on the pharmacokinetics of warfarin (a substrate for
CYP2C9) or on prothrombin time were observed when mirabegron (100mg qd) was co-
administered with warfarin (25mg sd).

No significant changes in the PK of metformin (500mg bid) were observed when co-
administered with a supratherapeutic dose of mirabegron (160mg IR qd).

Although mirabegron inhibits P-gp, the effect was weak. With multiple daily dosing of
mirabegron 100mg, the Cmax of the P-gp substrate digoxin (0.25mg sd) increased 29%, and the
AUCia increased 27%. Because digoxin has a narrow therapeutic index, patients commencing
combination treatment with mirabegron and digoxin should start with the lowest dose for
digoxin, and then titrate the dose according to digoxin levels. (Given the weak efficacy of
mirabegron, ceasing it would be another reasonable option.)

4.2.5. Clinical implications of in vitro findings

On the basis of in vitro tests, mirabegron appears unlikely to inhibit the metabolism of co-
administered drugs metabolised by: CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19 and CYP2E1.
Also, in vitro studies suggest that mirabegron does not affect the metabolism of glibenclamide (a
CYP3A4 substrate) or tolbutamide (a CYP2C9 substrate), and mirabegron does not induce
CYP1A2 or CYP3A. On the other hand, mirabegron did inhibit P-gp, OCT1- and OCT2-mediated
drug transport at high concentrations.

4.3. Evaluator’s overall conclusions on pharmacokinetics

The pharmacokinetics of mirabegron have been well characterised. They are adequately
described in the sponsor’s proposed Product information sheet. Important features are a
pronounced food effect, with lower exposure when combined with food, a large volume of
distribution, and moderate increases in exposure in the setting of renal or hepatic impairment.
Several minor drug interactions were observed with mirabegron, but dose adjustment of
mirabegron is generally not required. Drugs that are substrates for CYP2D6 may need dose
adjustment when combined with mirabegron, and digoxin should be introduced slowly and
titrated with the assistance of drug levels when combined with mirabegron.

5. Pharmacodynamics

5.1. Primary pharmacodynamic studies

No primary pharmacodynamic studies directly assessing bladder physiology in response to
mirabegron were submitted.

5.2. Primary pharmacodynamic modelling

The sponsor submitted some PD population modelling, based on the major phase 2 and 3
efficacy studies (178-CL-044, 178-CL-046, 178-CL-047 and 178-CL-074), using a Poisson-
Normal mixed effect model. This modelling attempted to create a dose response curve, despite
very noisy underlying data. Such modelling does not provide new information beyond a direct
assessment of the contributory studies, and inevitably imports a range of assumptions into the
model, but the key conclusions of this analysis are shown below. The table below shows the
placebo-subtracted changes in micturition frequency and volume voided expected from the
oacross the dose range 25mg to 200mg. Similar information is displayed graphically in the
subsequent pair of figures, where each curve represents an individual model run that attempts
to capture the variability between patients. The underlying idealised model is shown in the final
figure.
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From 50mg upwards, the dose-response curve is largely flat, suggesting that the proposed dose
of 50mg is an appropriate compromise between efficacy and safety - further dose increases
could increase the risk of adverse events, but is unlikely to lead to substantially improved
efficacy. The model predicts that 25mg produces 52% (29% to 70%) of the maximum effect,
50mg produces 85% (68% to 97%) of the maximum effect, and 100mg produces 98% (86% to
100%).

Table 6. Pharmacodynamic Model of Mirabegron Effect from 25mg to 200mg

Dose (mg) Micturition frequency Mean volume voided {(mL)
Estimate (95% prediction interval) Estimate (95% prediction interval)

25 -0.31(-0.15, -0.48) 6.74 (341, 9.83)

30 -0.38 (-0.22 , -0.55) 8.24 (5.03, 11.30)

35 -0.43 (-0.28 , -0.61) 9.47 (641, 12.50)

40 047 (-0.34 , -0.65) 1043 (7.53,13.40)
50 0.53 (-0.40, -0.71) 11.75(9.04 , 14.64)
60 -0.57 (-0.43 , -0.74) 1257 (979, 15.45)
70 0.59 (-0.45, -0.77) 13.07 (10.18 , 16.01)
75 -0.60 (-0.46 , -0.78) 13.24 (10.33 , 16.20)
80 0.61(-047, -0.79) 13.38 (10.40, 16.40)
100 -0.63 (-0.48 , -0.81) 13.74 (10.67 , 16.90)
125 -0.64 (-0.48 , -0.82) 13.97 (10.78, 17.29)
150 -0.64 (-0.49, -0.83) 14.06 (10.82 , 17.53)
200 -0.65 (-0.49 , -0.85) 14.13 (10.86 , 17.78)

Figure 6. First 50 predicted dose-response relationships for micturition frequency (left)
and mean volume voided (right)
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Figure 7. Idealised Dose-response Curve for Mirabegron.

5.3. Secondary pharmacodynamic studies

The sponsor submitted three secondary pharmacodynamic studies related to potential
tolerability issues with a systemic beta agonist. One of these assessed the cardiovascular
response to mirabegron in the presence or absence of beta blockers, confirming that
mirabegron exerts a minor cardiovascular effect that is partially blocked by beta-1-selective and
non-selective beta antagonists. This result is consistent with a low degree of beta-1 agonist
activity, and shows that selectivity for the beta-3 AR is only relative, but the clinical
consequences of the minor beta-1 agonism are minimal. A similar result was obtained in the
mirabegron monotherapy arm of the tamsulosin interaction study (178-CL-080).

Another study looked for changes in intraocular pressure with continued use, finding no
evidence of this. Two studies assessed the potential QT effects of mirabegron [Thorough QT
Studies 178-CL-037 and 178-CL-077], but these are summarised in the Safety section (see
Section 8.4.5).

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

6. Dosage selection for the pivotal studies

Dosage selection for the pivotal studies was largely based on the phase 2b study, Study 044,
which assessed the following doses:

mirabegron OCAS 25mg qd
mirabegron OCAS 50mg qd
mirabegron OCAS 100mg qd
mirabegron OCAS 200mg qd

This study is described in detail in Section 7.2.2. Active treatment with mirabegron in this study
was associated with a placebo-subtracted improvement in micturition frequency of 0.45, 0.64,
0.68, and 0.80 episodes per 24 hours in the 25mg, 50mg, 100mg and 200mg groups,
respectively. There was a dose trend across the range 25mg to 200mg, suggesting that 200mg
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might be more effective than lower doses, but mild QT prolongation has been observed at this
dose. The results in the 25mg group were not significantly different from placebo, suggesting
that 25mg is likely to be an ineffective dose in most OAB patients. The proposed dose of 50mg
showed a significant treatment effect, as did 100mg, but the difference between 50mg and
100mg was minor. The sponsor chose 50mg and 100mg for further evaluation, and assessed
both of these doses in two pivotal studies (Study 046 and Study 047). The FDA suggested
another assessment of the 25mg dose, so the third pivotal study (Study 074) assessed 25mg as
well as 50mg (subsequently showing that 25mg achieved some, but nor all efficacy endpoints,
and was generally inferior to the 50mg dose).

The population-PD modelling described above in Section 5.2 was performed after the pivotal
studies were complete, but provides some retrospective justification of the doses chosen. The
proposed 50mg dose appears to offer most of the efficacy available from mirabegron, while
avoiding the increased risks expected from higher doses. It also provides a greater safety
margin compared to the QT-prolonging dose of 200mg.

7. Clinical efficacy

7.1 Pivotal efficacy studies

The sponsor performed three pivotal efficacy studies, which shared most design features
including entry criteria, endpoints and statistical methods. The studies differed in the doses
assessed, however, and only one of them employed an active control. They are therefore best
considered separately, though a pooled analysis of all three studies resembled the results
obtained in each study individually (see Section 7.3).

7.1.1. Pivotal Study 046
7.1.1.1. Study design, objectives, locations and dates

Study 046 was a large (n=1987), randomised, parallel-group, international study comparing
mirabegron 50mg (the proposed dose), mirabegron 100mg, tolterodine 4mg and placebo in the
treatment of patients with OAB. It had a single-blind placebo run-in period of two weeks,
followed by a randomised, double-blind, active and placebo-controlled main study period of 12
weeks.

Patients were randomly assigned to receive placebo, mirabegron 50mg, mirabegron 100mg or
tolterodine 4mg once daily in the morning for 12 weeks.

The study was conducted in 27 countries in the EU (Austria, Belgium, Bulgaria, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Netherlands, Poland, Romania, Slovakia, Spain, Sweden, and the United Kingdom) and non-EU
countries (Australia, Belarus, Norway, Russian Federation, and Switzerland) and took place
from 28 April 2008 to 24 March 2009.

7.1.1.2. Inclusion and exclusion criteria

The inclusion and exclusion criteria, as listed in the study protocol, are summarised below. In
most cases, these were straightforward and aimed at recruiting patients with sufficiently
symptomatic OAB, while reducing the risk of adverse events and avoiding confounding
conditions. The main criterion for inclusion was OAB with 8 micturitions per day and at least
one episode of urgency per day (on average) during the 3 day screening diary. Incontinence was
not necessary for inclusion in the study. This meant that patients with fairly mild OAB were
eligible, and that the study was not well designed for demonstrating improvements in
continence. In evaluating the safety of mirabegron, it is also important to note that patients
thought to be at high risk of urinary retention, or hypertension, were excluded.
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Inclusion criteria at screening
Patient 2= 18 years of age, of either gender.

Had symptoms of OAB (urinary frequency and urgency with or without incontinence) for = 3
months.

Able to give written informed consent.
Willing and able to complete the micturition diary and questionnaires.
Inclusion criteria at baseline

Frequency of micturition on average = 8 times per 24-hour period during the 3-day
micturition diary period.

At least 3 episodes of urgency (grade 3 or 4) with or without incontinence during the 3-day
micturition diary period.

Exclusion criteria at screening
Breastfeeding, pregnant, or at significant risk of becoming pregnant.

Clinically significant bladder outflow obstruction and thought to be at risk of urinary
retention.

Significant stress incontinence or mixed stress/urgency incontinence where stress was the
predominant factor as determined by the investigator (confirmed by a cough provocation
test).

Indwelling catheter or practising intermittent self-catheterization.
Diabetic neuropathy.

Symptomatic UT], interstitial cystitis, bladder stones, previous pelvic radiation or history of
pelvic malignancy.

Uncontrolled narrow angle glaucoma, urinary or gastric retention, severe ulcerative colitis,
toxic megacolon, myasthenia gravis or any other medical condition that, in the opinion of
the investigator, contraindicated the use of anticholinergics.

Received nondrug bladder treatment including electro-stimulation therapy (bladder
training programs or pelvic floor exercises were permitted if started more than 30 days
prior to entry).

Patient using medications intended to treat OAB or other prohibited medications (including
anticholinergics, antispasmodics, CYP2D6 substrates with narrow therapeutic indices and
other medications recommended not to be used with tolterodine, such as strong CYP3A4
inhibitors, antiarrhythmics).

Patient had severe hypertension, which was defined as a sitting average systolic blood
pressure (SBP) = 180 mm Hg and/or average diastolic blood pressure (DBP) 2 110 mm Hg.

Known or suspected hypersensitivity to tolterodine, other anticholinergics, mirabegron,
other beta-AR agonists, or any of the other inactive ingredients.

Any other clinically significant condition, which in the opinion of the investigator made the
patient unsuitable.

Patient had been treated with any investigational drug or device within 30 days (90 days in
the UK) prior to screening.

Patient professionally associated with the sponsor or study centre.
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Exclusion criteria at baseline

Patient had an average daily urine volume > 3000 mL recorded in the 3-day micturition
diary.

Clinically significant increases in laboratory values in screening blood samples (serum
creatinine >150 umol/L, aspartate aminotransferase (AST) or alanine aminotransferase
(ALT) >2 times the upper limit of normal range (ULN), or gamma glutamyl transferase
(GGT) >3 times the ULN).

Severe hypertension, defined as a sitting average SBP = 180 mmHg or average DBP =110
mmHg.

An abnormal ECG (at the investigator’s discretion).
7.1.1.3. Study treatments

Patients were randomised in equal proportions to receive placebo, mirabegron 50mg,
mirabegron 100mg or tolterodine slow-release (SR) 4mg once daily in the morning, with or
without food, for 12 weeks.

The dose of tolterodine SR selected for this study (4 mg) is the standard daily dose used in the
EU, US and Australia for treatment of OAB.

Several concomitant medications were restricted during the study: these included alpha
blockers, 5-alpha reductase inhibitors, CYP3A4 inducers and loop diuretics. Restricted
medications were permitted provided the patient had not stopped, started or changed
treatment within 30 days prior to entering the study.

7.1.1.4. Efficacy variables and outcomes
7.1.14.1. Co-primary Endpoints
The main efficacy variables were:
Mean number of micturitions/24h based on a 3-day micturition diary
Mean number of incontinence episodes/24h based on a 3-day micturition diary
The co-primary efficacy outcomes were:
Change from baseline to end of treatment in mean number of micturitions/24h
Change from baseline to end of treatment in mean number of incontinence episodes/24h

The study seemed poorly designed for assessment of the second co-primary endpoint,
incontinence frequency, because it included subjects with a single episode per 3-day diary period.
The number of incontinence episodes in three days is necessarily an integer, and because
subjects with the lowest possible non-zero value were included, any improvement at all in such
subjects was necessarily a 100% improvement, without any capacity for more accurate
characterisation of their true underlying incontinence frequency.

Such sparse sampling of a discrete event makes accurate characterisation of any potential
treatment effect very difficult, and runs the risk that regression-to-the-mean effects will be
mistaken for efficacy. If two patients with a baseline incontinence frequency of one episode per
week entered this study, but only one happened to have an episode during the three-day
baseline diary period, only one would enter the incontinence subgroup. If their situations were
reversed at the end of the study with respect to whether the diary caught the weekly episode of
incontinence, without any actual change in incontinence frequency, the patient who had entered
the incontinence subgroup would appear to have a 100% improvement while the other patient
would not enter the analysis at all. This produces a potential bias towards an appearance of
improvement even when the actual incontinence frequency across the population has not
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changed. Although such effects could also occur on the placebo group, it is not necessarily
simple to disentangle this methodological bias from any potential treatment. (In fact, a
responder analysis across the pivotal population showed a high proportion of 100% responders
in the placebo group, as discussed in Section 7.3.

7.1.1.4.2. Secondary efficacy outcomes

Change from baseline in volume voided per micturition was considered a key secondary
outcome. Note that, for any specified volume of urine production, the volume per micturition is
inversely related to the number of micturition episodes, so this endpoint would not be expected
to capture substantial new clinical information. The two co-primary efficacy variables were also
assessed at Week 4, and results at this time point were considered key secondary efficacy
outcomes.

Non-key secondary endpoints are listed below. (Subjective endpoints have been italicised.)
Change from baseline in mean number of urgency incontinence episodes per 24h.
Change from baseline in mean number of severe urgency episodes (grade 3 or 4) per 24h.
Change from baseline in mean level of urgency.

Change from baseline in symptom bother and health related quality of life scores as assessed
by OAB-q questionnaire.

Change from baseline in mean number of pads used per 24h.

Change from baseline in scores as assessed by Work Productivity and Activity Impairment:
Specific Health Problem (WPAI:SHP) questionnaire.

Change from baseline in scores as assessed by European Quality of Life-5 Dimensions (EQ-5D)
questionnaire.

Change from baseline in Patient Perception of Bladder Condition (PPBC).
Change from baseline in the Treatment Satisfaction Visual Analog Scale (TS-VAS).

Change from baseline in the number of physician visits for the subject’s bladder condition
(excluding study related visits).

Change from baseline in mean number of nocturia episodes per 24h.

The first of these secondary endpoints is the change in frequency of urgency incontinence -
which differs from the primary endpoint of all-cause incontinence because it excludes
incontinence attributed by the patient to other causes, such as stress incontinence. Although
mirabegron is proposed for treatment of urgency, and urgency incontinence is thus a major
clinical target of treatment, it is appropriate to consider this a mere secondary endpoint. The
attribution of the cause of incontinence is not necessarily reliable, and a treatment would not be
useful if it merely shifted the attribution of the cause of incontinence without actually reducing
the number of episodes.

The ‘mean level of urgency’ was calculated from subjective urgency assessments entered into
the 3-day micturition diary. For each episode of voluntary or involuntary voiding, the patient
rated the degree of associated urgency according to the following 5-point categorical scale
(Patient Perception of Intensity of Urgency Scale, or PPIUS):

0. No urgency, | felt no need to empty my bladder, but did so for other reasons.

1. Mild urgency, I could postpone voiding as long as necessary, without fear of wetting
myself.

2. Moderate urgency, I could postpone voiding for a short while, without fear of wetting
myself.
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3. Severe urgency, I could not postpone voiding, but had to rush to the toilet in order not to
wet myself.

4. Urge incontinence, I leaked before arriving to the toilet.

Many of the secondary endpoints were subjective, and were based on patients completing
questionnaires (OAB-q, WPAI:SHP, EQ-5D), selecting a value from a Likert scale (PPBC) or
marking a line on a visual analog scale (TS-VAS). The inclusion of such measures is broadly
appropriate. The EU Note for Guidance on studies of incontinence specifically recommends that
at least one subjective endpoint be included to assess the overall impact of treatment. On the
other hand, the large number of such endpoints in this study meant that no clear hypothesis was
being assessed, and the multiplicity of endpoints leaves room to emphasize one subjective
finding over another, leaving no clear way to interpret the clinical significance of the various
results.

Specific OAB symptoms and QoL in relation to OAB were assessed by the OAB-q, as described by
Coyne et al (2005); this questionnaire, also known as International Consultation on
Incontinence Questionnaire for OAB (ICIQ-OAB) has been recommended by the International
Consultation on Incontinence (Coyne and Matza, 2002, Coyne et al 2003, 2005). The
questionnaire is reported to have good psychometric properties, and has shown to be valid and
responsive in treatment trials (Sussman & Garely, 2002, Garely et al, 2007). It is a self-report
questionnaire described by Coyne et al (2005) as follows:

“The OAB-q consists of an 8-item symptom bother scale and 25 HRQL items that form 4
subscales (coping, concern, sleep, and social interaction) and a total HRQL score.
Patients rate each item on a 6-point Likert scale ranging from ‘none of the time’ to ‘all of
the time’ for the HRQL items and ‘not at all’ to ‘a very great deal’ for the symptom bother
items. Subscales are summed and transformed into scores ranging from 0 to 100; higher
symptom bother scores indicate increasing symptom bother, higher HRQL scores
indicate better HRQL.”

The ‘symptom bother’ subscale was treated as one secondary endpoint, and the HRQL
component of the OAB-q as another. The OAB-q was administered at baseline and weeks 4, 8,
and 12 (or the end of treatment).

The Patient Perception of Bladder Condition (PPBC) is a global assessment tool. Subjects are
asked to rate their subjective impression of their current bladder condition using a 6-point
Likert scale in which a score of 1 indicates “no problems at all” and a score of 6 indicates “many
severe problems.” Negative changes therefore indicate improvements. The PPBC was assessed
at baseline and at week 12 (or the end of treatment).

The Treatment Satisfaction-Visual Analog Scale (TS-VAS) is a simple visual analog scale (VAS) in
which higher values indicate higher satisfaction. Subjects are asked to rate their satisfaction
with the treatment of interest by placing a mark on a line that runs from 0 (“No, not at all”) to 10
(“Yes, completely”).

Validation of the PPBC and TS-VAS was not discussed in the clinical study report, but these are
very simple assessment tools with a fairly straightforward interpretation. As with any
subjective tool, they would be expected to be quite susceptible to a placebo effect, and so only
placebo-subtracted differences have any meaning. The magnitude of a small shift on such scales
is also difficult to put into clinical context; no means of calibrating the results was provided or
discussed.

The WPAI:SHP and EQ-5D are more general quality of life assessment tools, intended to detect
changes in the broader context of the patient’s life and the impact of their symptoms on their
social, psychological and employment conditions. The EQ-5D has been used in many similar
studies and is widely regarded as a valid and responsive tool (Walters et al, 2009); it is an
international, standardised instrument, not specific to any disease, used for describing and
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evaluating health status in five dimensions: Mobility, Self-Care, Usual Activities,
Pain/Discomfort and Anxiety/Depression. Each dimension has 3 response levels (e.g, no
problems, some problems, unable to perform the activity). It also includes a visual analog scale
(VAS) that elicits a self-rating of the subject’s overall health status.

The WPAI:SHP has been described and validated by Reilly et al (1993) as a tool for assessing the
interference of health problems with work and productivity. It is a self-administered
questionnaire with 6 questions referring to the patient’s experiences in the previous week. The
6 questions cover: employment status; hours absent from work due to a specific health
problem; hours absent from work due to other reasons; hours actually worked; impact of the
health problem on productivity while working; impact of the health problem on productivity
while doing regular daily activities other than work. Overall, it was an appropriate tool for
assessing the impact of OAB on productivity, but because it was one of many subjective
measures used in the pivotal studies, it added little to the overall assessment.

Finally, the frequency of nocturia was also assessed. This endpoint is not suitable as a primary
endpoint because psychological factors and patient expectations may affect the decision to void
pre-emptively before bed or to defer voiding until after getting up. Nonetheless, it is an endpoint
that can reflect important intrusions on quality of life, with nocturia causing sleep interruptions,
and it was appropriate to include it.

7.1.1.5. Randomisation and blinding methods

Subjects were randomised if they were still eligible after a placebo run-in period.
Randomisation to each treatment group was equal, with stratification by country, and was
performed using a computer-generated randomization scheme prepared by Pierrel Research
Europe.

Blinding was maintained by using a centralised randomisation procedure and placebo tablets
that matched the appearance of active treatments, with the randomisation code only broken
after the study was complete. The drug did not produce characteristic side effects that are likely
to have led to unblinding, and the treatment effect was modest enough that subjects are unlikely
to have guessed their treatment group.

7.1.1.6. Analysis populations

The sponsor defined four analysis populations: the Safety Analysis Set (SAF), the Full Analysis
Set (FAS, almost equivalent to an intent-to-treat population), the Per Protocol Set (PPS) and the
Pharmacokinetics Analysis Set (PKAS).

The primary efficacy analysis was based on the FAS, which included subjects who took at least
one dose of double-blind study medication after randomisation and also provided data on
micturitions at baseline and on at least one post baseline visit (without at least one post-
baseline micturition frequency, these subjects could not be assessed).

Note that the sponsor assessed incontinence in a subgroup of the FAS, defined as those with at
least one episode of incontinence in the baseline 3-day screening diary. This population is
referred to in the tables as the FAS-incontinence or FAS-I population.

The SAF included all subjects who received at least one dose. The PPS excluded FAS subjects
with major protocol violations. The PKAS included subjects with at least one quantifiable level
of mirabegron.

7.1.1.7. Statistical methods

The sponsor described the statistical analysis of the primary efficacy variables in detail, and
provided appropriate corrections for multiplicity of the mirabegron dose groups for the
separate analyses of the two variables of micturition and incontinence, as described below. The
sponsor also controlled the overall analysis for multiplicity between the variables at a type |
error rate at the alpha = 0.05 level, using a stepwise parallel gate-keeping procedure. That is,
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analysis of lower-ranking variables only proceeded if significance was demonstrated for higher-
ranking variables. Also, since 2 mirabegron groups were being compared with placebo, the
Hochberg procedure was performed in this stepwise approach: if only 1 dose group proceeded
to the next stage, then the comparison between mirabegron and placebo was assessed at the
alpha = 0.025 level.

These corrections and the overall statistical approach were appropriate, but the incontinence
analysis was flawed by the recruitment of subjects with minimal incontinence.

Primary endpoint: change in mean number of micturitions per 24h

Changes from baseline to end of treatment in the mean number of micturitions per 24h were
analysed using ANCOVA including treatment and country as fixed factors and baseline
frequency as a covariate. The sponsor stated the hypothesis for the comparison as follows:

HO: Mean number of micturitions per 24h at end of treatment is the same for placebo
and mirabegron 50mg and the same for placebo and mirabegron 100mg.

H1: Mean number of micturitions per 24h at end of treatment is not the same for
placebo and mirabegron 50mg or not the same for placebo and mirabegron 100mg.

Because two mirabegron dose groups were used, increasing the probability that one of them
could do better than placebo, the sponsor used Dunnett’s procedure within the ANCOVA
analysis to adjust for multiplicity, keeping the significance level at 5%.

Co-primary endpoint: change in mean number of incontinence episodes per 24h

Changes from baseline in the mean number of incontinence episodes per 24h were analysed by
a stratified Wilcoxon rank-sum test with study centre as the stratification factor. Mirabegron
50mg and mirabegron 100mg were separately compared with placebo, and the Bonferroni-
Holm procedure was applied to keep the overall two-sided significance level at the 5% level.
The protocol specified that Hodges-Lehman estimates and CI's would be provided for each of
the comparisons vs placebo.

Note that only subjects with at least one incontinence episode recorded in the baseline diary
were included in the analysis of mean number of incontinence episode per 24h.

7.1.1.8. Sample size

For analysis of micturition frequency, the sponsor estimated that a sample size of 362 evaluable
patients per treatment group would provide about 90% power to detect a reduction of 0.7 in
the mean number of micturitions per 24 hours over placebo in at least one dose group at a 2-
sided significance level of 0.05. For this estimation, the standard deviation of the primary
efficacy variable was assumed to be up to 2.7, based on Study 178-CL-044, where a SD of 2.5
was found with an upper 97.5% CI limit of 2.65. Both mirabegron doses were compared with
placebo by means of the Dunnett’s test, which takes into account multiplicity.

For the analysis of incontinence, power calculations were based on the expected size of the
subset of patents with incontinence in their baseline diary. From Study 178-CL-044, it was
estimated that this would be ~65% of the study population (234 patients per group, if the target
of 362 subjects was met for the other co-primary endpoint). The sponsor performed a power
analysis with nQuery 6.0 for a Wilcoxon rank-sum test based on ordered categories of
incontinence, and this revealed a power of 97% for a 2-sided significance level of 2.5%.

Allowing for 20% dropouts in the placebo run-in phase and for 15% of randomised subjects
being non-evaluable, the target recruitment was 430 patients per treatment group. The study
achieved its recruitment targets and also demonstrated statistical significance for its primary
endpoints, indicating that it was adequately powered.
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7.1.1.9. Participant flow

Patient disposition is summarised in the figure below. Discontinuations occurred in 8.9% to
11.5% of randomised subjects across the different treatment groups, which is acceptable for a
study of this nature. The differences in withdrawal rates across the treatment groups were
small and therefore it is unlikely that withdrawal bias contributed to the positive findings of this
study.

Figure 8. Patient Disposition in Study 046

7.1.1.10.  Major protocol violations/deviations

Protocol deviations are summarised in the table below. A range of deviations occurred, with the
most common being failure to complete the micturition diary for the full study period. Overall,
these deviations were similar across treatment groups and do not appear likely to have
introduced any major biases into the study.
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Table 7. Reasons for Exclusion from the Per Protocol Analysis Set, FAS, Study 046

7.1.1.11. Baseline data

Baseline data in the full analysis set (FAS) is summarised in the tables below. In terms of
demographics (Table 8), the groups were well-matched at baseline. They were moderately well-
matched in terms of previous OAB history (Table 10), but the proportion of patients with prior
OAB surgery was slightly higher in the mirabegron 50mg group than in other groups. This could
indicate a slightly more refractory population in this group, and might be expected to make it
more difficult to demonstrate the efficacy of mirabegron. The baseline micturition frequencies
(Table 11) were well-matched. Overall, the minor differences at baseline are not likely to have
compromised interpretation of the results.
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Table 8. Summary of Patient Demographics and Baseline Characteristics, FAS, Study 046

Table 9. Overactive Bladder History, FAS, Study 046
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Table 10. Overactive Bladder-related Baseline Characteristics, FAS, Study 046

7.1.1.12.  Results for the primary efficacy outcome

Results for the two co-primary endpoints and three key secondary endpoints are summarised in
the table below. This study was positive for both of its co-primary endpoints, but the magnitude
of the treatment effect was small.

A beneficial change from baseline (BL) to final visit (FV) in the mean number of micturitions
was observed in all treatment groups, including the placebo group. In placebo recipients, the
mean improvement in micturition frequency was 1.34 episodes per 24 hrs (95%CI for change
was -1.55 to -1.12) from a baseline of 11.7 episodes per 24 hrs. This is likely to be due to a
combination of the placebo effect and regression to the mean. A pronounced placebo response
in urinary urgency studies has been noted by many investigators and is explicitly mentioned in
the EU guide for analysis of such studies. Given that voluntary voiding can often be postponed,
and that urgency is subjective, many patients may have deferred voiding in the expectation of a
response to treatment, lowering their micturition frequency. Also, subjects with variable
urgency are likely to have been recruited during periods of greater urgency and then regressed
to their average level of urgency during the course of the study.

Compared to the placebo effect, the actual treatment effect was even smaller: the lower dose
group (mirabegron 50mg) experienced a reduction of 0.6 micturition episodes per 24 hrs
(based on the adjusted mean change) compared to placebo, and the higher dose group
(mirabegron 100mg) experienced a reduction in micturition frequency of 0.44 episodes per
24hrs. Across both mirabegron groups, the treatment effect was about half an episode of
micturition. That is, over the course of two days, when ~23 episodes of voiding would be
expected, about one episode of voluntary voiding would be prevented by active treatment. This
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hardly seems clinically worthwhile, though it was statistically significant. (For p-values in all

pivotal studies and for all major endpoints, see Section 7.3).

The change in micturition frequency with tolterodine was even more disappointing: the
adjusted mean difference from placebo was 0.25 episodes per 24 hrs, or one episode of
micturition prevented every four days, with a 95% CI including the possibility of zero difference

from placebo.

Table 11. Results for Coprimary and Key Secondary Endpoints, Study 046
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These results are displayed graphically below. Note that the sponsor’s method of displaying the
results provides no reference to the baseline values, and the vertical axis has been scaled so that
the modest improvements discussed above take up most of the vertical space. If the vertical axis
showed actual micturition frequency (rather than change in frequency) and ranged from zero
up to the baseline values of 11-12, the fall in frequency with treatment would have a shallow
gradient rather than the steep fall displayed. As a percentage of baseline urinary frequency, the
treatment effect was only 5% (0.60/11.65) and 4% (0.44/11.51) respectively.

Figure 9. Adjusted Mean Change in Micturition Frequency, Study 046

The other co-primary endpoint, incontinence frequency, was only assessed in the FAS-I
subgroup, which included about 60% of subjects. The placebo effect for this endpoint was quite
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pronounced: from a baseline incontinence frequency of 2.67 episodes per 24 hrs, the placebo
group experienced a mean reduction of 1.17 episodes (95%CI -1.39 to -0.95). This degree of
improvement would be clinically worthwhile if sustained - it represents an approximate halving
of baseline incontinence - but it has been achieved without active treatment and is likely to
reflect psychological placebo effects and regression to the mean.

Compared to the placebo effect, the additional improvement in incontinence attributable to
active treatment was modest. In the mirabegron 50mg dose group, the mean reduction in
incontinence compared to placebo was 0.41 episodes. In the mirabegron 100mg dose group, the
reduction was 0.29 episodes per 24 hours (about one episode prevented every three to four
days). This is of marginal clinical value. For the mirabegron 50mg group, the treatment-effect of
0.41 episodes represents 14% of the baseline incontinence (0.41/2.83) and 26% of the
observed improvement (0.41/1.57). For the mirabegron 100mg group, the treatment-effect of
0.29 episodes represents 10% of baseline incontinence (0.29/2.89) and 20% of the observed
improvement (0.29/1.46).

These results are displayed in the table above, and represented graphically below. The y-axis
has again been scaled so that the change takes up most of the vertical space.

Figure 10. Adjusted Mean Change in Incontinence Frequency, Study 046

7.1.1.13.  Results for other efficacy outcomes

Results for key secondary endpoints are included in the last three columns of the table above,
reproduced below. The volume voided per micturition was ~160mL in all groups at baseline,
and increased by a mean of 12.3 mL in the placebo group, 24.2 mL with mirabegron 50mg, 25.6
mL with mirabegron 100mg, and 25 mL with tolterodine. The mean differences from placebo
were 12-13 mL across all active groups, with 95%Cls showing that these differences were
significantly separated from the placebo results. The tolterodine results were similar to the
mirabegron results. Despite achieving statistical significance, the clinical value of storing
another 12 mL of urine between voids is marginal. The results are depicted graphically below;
again the y-axis has been scaled according to the maximum change in volume, not the baseline
volume.

Submission PM-2012-01928-3-3 Extract from the Clinical Evaluation Report for Betmiga mirabegron Page 41 of 151



Therapeutic Goods Administration

Figure 11. Adjusted Mean Change in Volume Voided, Study 046

Changes for the key efficacy variables of incontinence and micturition frequency were also
assessed at the non-primary endpoint of 4 weeks. Differences from placebo were broadly
similar to the 12-week results, as is best appreciated from the figures above. The frequency of
micturition and the frequency of incontinence both continued to improve across the 12 week
study, a pattern that was also seen with the placebo group. There was no consistent pattern in
the difference between active and placebo treatment in this regard. For micturition frequency,
the difference from placebo was 0.40 episodes and 0.52 episodes at 4 weeks, compared to 0.6
and 0.44 at 12 weeks for the 50mg and 100mg dose groups, respectively.

Table 12. Results for Key Secondary Endpoints, Study 046

Key Secondary Efficacy Endpoints+
Change from BL to
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Treatment Arm FV 1 Mean Number of to Week 4 1n
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497/453 Change from 12.3(1.99) -0.65 (0.118) 20.77 (0.096)
Baseline (8.4.16.3) (-0.88. -042) (-0.96. -0.58)
n 472 293 471
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Dafference from 11.9(2.83)% -0.39(0.167)% -0.40 (0.136)#
Placebo (6.3.174) (-0.71. -0.06) (-0.66.-0.13)
173-CL-04 n 478 281 477
(SCORPIO) Mirabegron OCAS | Baseline 158.2(243) 2.89(0.147) 11.51 (0.124)
100 me Change from 25.6(2.00) -1.03 (0.120) -1.29 (0.096)
498/453 Baseline (21.6.29.5) (-1.27.-0.79) (-1.48.-1.10)
Difference from 13.2(2.82)% -0.38 (0.169)# -0.52(0.136)#
Placebo (7.7.18.7) (-0.71. -0.05) (-0.79. -0.26)
n 475 299 474
Baseline 158.6(2.48) 2.64(0.148) 11.55(0.128)
Tolterodine ER 4 mg ["Chanee from 25.0 (2.00) 2100 (0.117) _1.10 (0.096)
495445 Baseline (21.1.28.9) (-1.23.-0.77) (-1.29.-0.91)
Difference from 12.6 (2.83)* ~0.35 (0.166)* -0.33(0.136)*
Placebo (7.1.18.2) (-0.68. -0.03) (-0.60. -0.06)

Results for non-key secondary endpoints are listed below. The mean ‘level of urgency’ (PPIUS)
was ~2.4 at baseline across all groups (based on a 5-point rating scale). This is intermediate
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between the scale points designated “2. Moderate urgency, I could postpone voiding for a short
while, without fear of wetting myself” and “3. Severe urgency, I could not postpone voiding, but had
to rush to the toilet in order not to wet myself.” During the course of the 12-week study, placebo
recipients improved by 0.22 of a grade, on average. Mirabegron recipients showed a slightly
greater improvement: 0.31 in the 50mg group and 0.30 in the 100mg group, representing a
placebo-subtracted difference of 0.09 and 0.08, respectively. The clinical value of a change this
small is unclear. Tolterodine showed a similar mild treatment effect (mean 0.07 points better
than placebo). The 95% Cls were consistent with a marginally significant treatment effect in all
active groups, approaching zero (no effect) within 0.01 or 0.02 points.

The second column of results below shows the incidence of urgency incontinence at Final Visit
(FV), which is a subset of the primary efficacy variable, total (all-cause) incontinence. For this
endpoint, the improvements observed during the study and the differences relative to placebo
were broadly similar to those observed for all-cause incontinence, but of lower magnitude: the
placebo-subtracted treatment effect was 0.35 episodes for the mirabegron 50mg group and 0.22
for the 100mg group (compared to 0.41 and 0.29 for all-cause incontinence). For the 50mg
group, the difference from placebo was statistically significant as reflected in the 95%ClIs (-0.65
to -0.05 episodes); for the 100mg group, the 95% CI included zero effect (-0.53 to +0.09).
Tolterodine showed a difference from placebo of only 0.07 episodes, which was not significant
(95%CI -0.38 to 0.23).

The table also shows the incidence of episodes with higher grade urgency (Grade 3 or 4), which
improved from baseline in all groups, including placebo. The 95%Cls for the difference from
placebo showed a significant treatment effect for mirabegron 50mg, but not for mirabegron
100mg or tolterodine (see table below).

The number of episodes of nocturia was also assessed. At baseline, most subjects were voiding
about twice per night. The number of episodes of nocturia improved in all groups, with greater
increases seen with active treatment. The differences compared to placebo were clinically
modest: 0.15 episodes for the mirabegron 50mg group and 0.09 for the 100mg group. The
95%Cls show that these differences narrowly achieved statistical significance. For tolterodine,
the improvement in nocturia was similar to that seen with placebo and not statistically
significant (see table below).

Table 13. Results for Non-key Secondary Endpoints, Study 046

Changs from KL fe IV
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The mean number of incontinence pads used per 24 hours improved in all groups, including
placebo. The changes in the active groups were slightly better than in the placebo group, but the
placebo-subtracted differences were not significant at Week 12 or the Final Visit, and the
95%Cls included zero, as shown in the tables below.
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Table 14. Change from Baseline in Mean Number of Pads Used Per 24 Hours, Study 046

Change from Easelinoe to Each Wigit in Mean Number of Pads Used Per 24 Hours

Full Analysis Set

placaebo mirabegron S0mg tolterodine 4mg
visit Statistics (K=480) (N=473) (H=475)
Woak 12 Baseline
| 200 17 181 65
Maan (SE 2.67 (0.138 2.91 (0.144) 2.65% (0.146)
Madiar 2.32 2.67 33
Min o Max 0.3 to 9.3 0.3 to 12.3 0.3 to 11.7
Mean (SE 1.73 (0Q.148 1 0.154 1.75 (D.1l44 1.78 (0.1%
Madian 1.33 1 1.133 .33
Min to Max 0.0 to 12.0 [ to 17.3 0.0 to 12.7 -0 to 5.3
ina
0.94 (0.134) -1.17 (0.14%)
Q.67 -1.00
to 8.3 11.3 to 7.7
hdjusted Change From Baseline
Adjusted Mean (SE) ~0.99% ([ 1.26 (0.126 1.11 0.95 (0.128)
95% Two-Sided CI {-1.21,-0 { s1,-1 35 -1
0.28 (0.172 0.12 (0.18% 0.03 (0.173
95% Two-Sided CI (=D0.61,0.06 0.46,0.21) 0.31,0.37
p-value 0.11 0.46 0.85
Final wisit Basaeline
n 209 l83 25 181
Mean (SE) 2.63 (0.134 2.87 164) 2.88 (0.138) 2.74 (0D.140
Madian 2.00 2.33 2.67 2.33
Min to Max 0.3 to 2.3 3 to 13.3 0.3 to 12.3 0.3 to 11.7
Mean (SE) 1.74 {0.143) 1.66 (0.159) 1.73 (0.140) 1.81 (0.144)
Madian 1.33 1.00 1.33 1.33
Min to Max 0.0 to 12.0 0.0 to 17.3 0.0 Lo 12.7 0.0 to 9.3
Change From Baseline
Maan (SE) -0.89 (0,129 1 1.16 (0.142 -0.93 (0.128)
Madian -0.67 1 i.00 -1.00
Min to Max -8.7 to 8.3 5 11.3 to 7.7 -€.0 to 7
Adjusted Change Fr
Adjusted Mean ) 0.35 (O 5 1.17 {0.123 1.12 (0.119) 0.95 (0.12
95% Two-sided cI (=1.18,~-0.73) (=1.41,-0.93 1.35,-0.89 1.19,-0.70
0.17 (0.165 o
0.49,0.16 {
8.31 0.

Results for subjective endpoints are listed below. On a visual analog scale (VAS), all treatment
groups including placebo reported a favourable change in ‘Treatment Satisfaction’ and the
differences were greater in the active groups, with the 95%Cls showing that these differences
were significant (see the table below). The magnitude of the between-group differences was
small, however: 0.66 for the mirabegron 50mg group, and 0.77 for the 100mg group, out of a 10-
point scale. (Subjects indicated a rating of about 4 at baseline, so complete satisfaction with
treatment would potentially produce a 6-point improvement.) Results in the tolterodine group
were similar, with a placebo-subtracted improvement of 0.55.

Symptom bother was assessed from the symptom-bother subscale of the 0AB-q, which
potentially ranges from 0-100; at baseline the mean symptom bother was about 50 in all groups,
and improved (decreased) in all groups during the course of the study. The mean placebo
improvement was substantial (-14.9 points), and the additional improvement with active
treatment was more modest (4.7 points in the mirabegron 50mg group, 5.0 points in the 100mg
group). These differences were statistically significant, but it is difficult to know what such a
difference means in clinical terms. (Ironically, the more quantitative primary endpoints such as
improvement in incontinence frequency, actually give a clearer idea of how much the drug is
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likely to have reduced the ‘bother’ of symptoms, because we can at least imagine what it would
be like to have one less episode of incontinence every 2-3 days.)

The other domains of the OAB-q were converted to a mean HRQL score, potentially ranging
from 0-100. HQRL was rated as about 60 at baseline, and improved in all groups, with slightly
greater improvement in the mirabegron groups compared to placebo. The 95%Cls excluded
zero, but only by 0.2 points and 1.2 points in the 50mg and 100mg groups, respectively, a trivial
difference in a 100 point scale.

The PPBC showed a similar pattern, with modest improvements in all groups, including the
placebo group, and marginally significant superiority demonstrated for mirabegron 100mg. The
mirabegron 50mg group was numerically superior to placebo but the 95%CI narrowly included

Zero.

For the subjective endpoints, tolterodine was significantly superior to placebo for some
measures (TS-VAS, symptom-bother) but not others (HRQL, PPBC).

Table 15. Subjective Endpoints, Study 046
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The table below summarises the major subjective endpoints (TS-VAS, Symptom Bother, HQRL)
across all three pivotal studies, with p-values as well as 95%ClIs. The study being discussed
(Study 046) was broadly consistent with Study 047, which employed similar doses.

Table 16. Adjusted Mean Difference vs Placebo in Change from Baseline for TS-VAS, Symptom
Bother Scale and Health-Related QOL Total Score, Studies 046, 047 and 074

Study| 178-CL-046] Study | 78-CL-047 | Study[178-CL-074 |
Mirabegron | Mirabegron Tolt ER Mirabegron | Mirabegron | Mirabegron | Mirabegron
50 mg 100 mg 4 mg 50 mg 100 mg 15 mg 50 mg
(n=473) (n=478) (n=475) (n=425) (n=412) (n=410) (n=426)
TS-VAS - Adjusted Mean Difference vs Placebo?
Mean (SE) 0.66 (0.208) 0.77 (0.207) 0.55{0.207) 0.85(0.22 1.39(0.22) 0.49(0.216) 0.83 (0.216)
95% 2-s1ded CT | (0.25.1.07) (0.36.1.17) | (0.14.0.95) (04,1.3) (1.0.1.8) (0.07.0.91) (0.41.1.25)
P valueg 0.001* =0.001* 0.008* <(0.001* < 0.001* 0.024* < 0.001*
Svmptom Bother Scale - Adjusted Mean Difference vs PlaceboT
Mean (SE)
95% 2-sided 47(1.19) -5.0(1.19) -35(1.19) 62(1.38) | -9.3(1.38) -1.8(1.27) -2.8(1.26)
CI (-7.1.-2.4) (-7.3.-2.6) (-59.-1.2) (-89.-3.5) (-12.1, -6.6) (-43.0.7) (-5.3,-0.3)
P valuei <0.001* =0.001* 0.003* <0.001* < 0.001* 0.15 0.028*
Health-related Quality of Life Total Score - Adjusted Mean Difference vs Placebot
Mean (SE)
95% 2-sided 2.3(1.08) 3.3(1.08) 1.1(1.08) 4.1(1.26) 6.5(1.27) 1.3(1.12) 1.2(1.12)
CI (0.2.4.5) (12,54) (-1.1.32 (1.6, 6.6) (4.1.9.0) (-09.3.5) (-1.0.3.4)
P value} 0.031* 0.002* 0.32 0.001* < 0.001* 0.26 0.28
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7.1.1.14.  Subgroup analyses

Although the sponsor presented subgroup analyses for the co-primary endpoints, this analysis
was relatively underpowered. A more meaningful subgroup analysis was performed on the
pooled pivotal data, and this is presented in Section 7.3.

7.1.1.15.  Per protocol analyses

The sponsor reassessed all major endpoints in the per protocol population. Overall, the results
were very similar to the FAS analysis (data not shown), suggesting that protocol deviations did
not distort the overall findings of the study.

7.1.2. Pivotal Study 047
7.1.2.1. Study design, objectives, locations and dates

This was a phase 3, randomised, parallel-group, placebo-controlled, double-blind, multinational
study assessing the efficacy of placebo, mirabegron 50mg or mirabegron 100mg in female and
male adults with symptoms of OAB (urinary frequency and urgency with or without
incontinence) present for at least 3 months.

The study was conducted in 132 sites in the US (115 sites) and Canada (17 sites), from 28 March
2008 to 22 April 2009.

7.1.2.2. Inclusion and exclusion criteria

Inclusion and exclusion criteria for Study 047 were the same as for Study 046. The inclusion
criteria are listed below. For exclusion criteria, see the corresponding section for Study 046.

Inclusion criteria at screening
Patient = 18 years of age, of either gender.

Had symptoms of OAB (urinary frequency and urgency with or without incontinence) for = 3
months.

Able to give written informed consent.
Willing and able to complete the micturition diary and questionnaires.
Inclusion criteria at baseline

Frequency of micturition on average = 8 times per 24-hour period during the 3-day
micturition diary period.

At least 3 episodes of urgency (grade 3 or 4) with or without incontinence during the 3-day
micturition diary period.

7.1.2.3. Study treatments

As in Study 046, all subjects completed a single-blind placebo run-in period of 2 weeks. Eligible
patients were then randomised to receive placebo, mirabegron 50mg or mirabegron 100mg
orally once daily for 12 weeks. Unlike Study 046, there was no active control.

7.1.2.4. Efficacy variables and outcomes

The following bulleted lists of endpoints are repeated essentially verbatim from the main study
report. Overall, these endpoints were very similar to Study 046 and were broadly appropriate.

The two co-primary endpoints were identical to Study 046. The number of additional secondary
endpoints in Study 047 seemed somewhat excessive, with the same variables being reassessed
at multiple time points. The secondary endpoints included several subjective assessments; the
conduct and validity of these have already been discussed in the corresponding section for
Study 046.
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Co-primary Endpoints

Change from baseline to end of treatment (Final Visit) in mean number of incontinence
episodes per 24 hours based on a 3-day micturition diary

Change from baseline to end of treatment (Final Visit) in mean number of micturitions per
24 hours based on a 3-day micturition diary

Key Secondary Endpoints
Change from baseline to Final Visit in mean volume voided per micturition

Change from baseline to week 4 in mean number of incontinence episodes per 24 hours
based on a 3-day micturition diary

Change from baseline to week 4 in mean number of micturitions per 24 hours based on a 3-
day micturition diary

Additional Secondary Endpoints
Endpoints derived from the micturition diary:

Change from baseline to week 8 and week 12 in mean number of incontinence episodes per
24 hours

Change from baseline to week 8 and week 12 in mean number of micturitions per 24 hours

Change from baseline to week 4, week 8 and week 12 in mean volume voided per
micturition

Change from baseline to week 4, week 8, week 12 and Final Visit in mean number of urgency
incontinence episodes per 24 hours

Change from baseline to week 4, week 8, week 12 and Final Visit in mean number of urgency
episodes (grades 3 or 4) per 24 hours

Change from baseline to week 4, week 8, week 12 and Final Visit in mean level of urgency

Change from baseline to week 4, week 8, week 12 and Final Visit in mean number of
nocturia episodes per 24 hours

Change from baseline to week 4, week 8, week 12 and Final Visit in mean number of pads
used per 24 hours

Additional secondary efficacy variables not derived from the 3-day diary:

Change from baseline to week 4, week 8, week 12 and Final Visit in Symptom Bother and
HRQL scores as assessed by the 0AB-q questionnaire

Change from baseline to week 12 and Final Visit in scores as assessed by the WPAI:SHP
questionnaire

Change from baseline to week 4, week 8, week 12 and Final Visit in scores as assessed by the
EQ-5D questionnaire

Change from baseline to week 4, week 8, week 12 and Final Visit in scores as assessed by the
EQ-5D VAS questionnaire

Change from baseline to week 12 and Final Visit in PPBC
Change from baseline to week 12 and Final Visit in TS-VAS

Change from baseline to week 4, week 8, week 12 and Final Visit in number of physician
visits for patient’s bladder condition (excluding study-related visits)
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7.1.2.5. Randomisation and blinding methods

Randomisation was performed equally to all treatment groups, including placebo, using a
computerised randomisation scheme prepared by Pierrel Research Europe. Randomisation was
stratified by centre.

The study employed a double-dummy blinding technique. Throughout the study, subjects
received 2 study drug tablets (mirabegron 50mg or matching placebo, mirabegron 100mg or
matching placebo).

7.1.2.6. Analysis populations

The analysis populations were as defined for Study 046: the Full Analysis Set (FAS), FAS-
incontinence set (FAS-I), Per Protocol Set (PPS) and the Safety Analysis Set (SAF).

7.1.2.7. Statistical methods

This study used the same co-primary endpoints as Study 046, and analysed these with the same
statistical methods (see Section 7.1.1.7). Overall, the statistical methodology was appropriate.

7.1.2.8. Sample size

Sample size considerations for Study 047 were as already described for Study 46. The study
achieved its recruitment targets and demonstrated statistical significance for its primary
endpoints, indicating an adequate sample size.

7.1.2.9. Participant flow

Patient disposition is summarised in the figure below. The proportion of patients discontinuing
after randomisation was 12.2% to 15.2% across the three treatment groups, with about 4%
withdrawing because of adverse events. This is reasonable for a study of this nature and
duration. Withdrawals were higher in the placebo group, and there is no evidence that
significant withdrawal bias contributed to the positive results of this study.

Figure 12. Patient Disposition, Study 047

| Assessed for eligibility n=2342 |_ Screening discontinuations: n=157
Primary reason for discontinuation
Eligibility criterion not met: n=101
Untoward medical occurrence: n=1
Withdrew consent: n=23
¢ Lost to follow-up: n=8
Other: n=22

| Took placebo run-in study drag n=2149 |

Run-in period discontinuations
n=820

Primary reason for discontinuation:
Eligibility criterion not met: n=568
Adverse event: n=11

Withdrew consent: n=137

Lost to follow-up: n=21

Protocol violation: n=2

Other: n=31

| Randon.uz‘:d n=1320 |

— T~

Y

Placebo n=454 | | Mirabegron 50 mg n=442 | | Mirabegron 100 mg n=433
| J

Discontinuations: n=69 (15.2%) 1 Discontinuations: n=59 (13.3%) 1 Discontinuations: n=53 (12.2%) 1
Primary reason discontinued: Primary reason discontinued: Primary reason discontinued:
Adverse event: n=17 (3.7%) Adverse event: n=18 (4.1%) Eligibility criterion not met: n=1
Lack of efficacy: =9 (2.0%) Lack of efficacy: n=1 (0.2%) (0.2%)
Withdrew consent: n=29 (6.4%) Withdrew consent: n=22 (5.0%) Adverse event: n=19 (4.4%)
Lost to follow-up: n=2(0.4%) Lost to follow-up: n=9 (2.0%) Lack of efficacy: n=5 (1.2%)
Protocol violation: n=7 (1.3%) Protocol violation: n=4 (0.9%) Withdrew consent: n=16 (3.7%)
Randomized, but never received Other: n=5(1.1%) § Lost to follow-up: n=3 (0.7%)
study drug: n=1 (0.2%) Protocol violation: n=3 (1.2%)
Other: n=4 (0.9%) Other: n=4(0.9%) 7
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7.1.2.10.  Major protocol violations/deviations

Significant protocol deviations are categorised in the table below. Major protocol violations
included 4 patients who were randomised twice and received 2 double-blind treatment
assignments from different centres. Sensitivity analyses excluding these 4 patients (8 subject
numbers) did not produce different conclusions. Overall, the number of violations was
acceptable for a complex study of this nature. The most common protocol violation was a failure
to fill in the diary adequately, seen in 3.4 to 6.5% of subjects across the three treatment groups.

Table 17. Reasons for Exclusion from the Per Protocol Set, Study 047

Airabegron Mirabegron
Placebo 50 mg 100 mg | Placebo 50 mg 100 mg
Parameter, n (%) (m=433) | (n=425) | (n=412) | (0=325) | (0=312) | (n=296)

Total number of patients excluded, 53(12.2%) | 533 (12.5%) | 40(9.7%) | 39(12.0%) | 41(13.1%) | 26(8.8%)
n I:w.u}

Reasons
Eligibility Vielations Based on 3-Day Micturition Diary
Dunng 3-day baseline diary period:

Average of = § micturitions 6 (1.4%) 9(2.1%) 4(1.0%) 6(1.8%) 8 (2.6%) 2 (0.7%)
per24 hours
3 episodes of urgency (grade 3 2(0.5%) 2(0.5%) 210.5%) 0 2 (0.6%) 1(0.3%)
ord)
Average daily volume voided 1(0.2%) 2(0.5%) 2(0.5%) 1(0.3%) 2 (0.6%) 2(0.7%)
3000 mL
Eligibility Violations Not Based on 3-Dayv Micturition Diary
Symptomatic UTL chronic 1(0.2%) 0 300.7%) 1100.3%) 0 2(0.7%)

mflammation or malignant disease
of the pelvic organs

Nondrug treatment for QAB prior 1(0.2%) 0 0 1100.3%) 0 0
to screening
Error in Study Drug Administration Compared to Assigned Treatment
Accidental intake of incorrect study Q 2 (0.5%) 1 (0.2%) 0 0 Q
drug dunng double-blind treatment
peniod *

Poor Study Drug Compliance
Poor study drug compliance 12 2.8%) 8(1.9%) 11 2.7%) 8(2.5%) 2 (0.6%) 7(2.4%)
(= 70%) during the double-blind
freatment penod

Inadequate Duration of Treatment
Duration of placebo treatment in 2 (0.5%) 3(0.7%) 300.7%) 110.3%) 3(1.0%) 1(0.3%)
placebo mun-in period was too short
Last diary day of the Final Visit 28 (6.5%) 27 (6.4%) 14 (3.4%) 21 (6.5%) 24 (7.7%) 11 (3.7%)
was = 53 days

7.1.2.11. Baseline data

Baseline data in Study 047 is summarised in the tables below. Each group appeared reasonably
well balanced in terms of demographics (Table 18), prior OAB history (Table 19) and
characteristics of their OAB at the time of screening (Table 20).

Note that the FAS-I population included some patients who were designated as having
‘frequency’ rather than ‘urgency incontinence’ or ‘mixed incontinence’, and yet they had to have
incontinence to enter the FAS-I population. This apparent contradiction arises from the fact that
FAS-I was defined on the basis of the baseline micturition diary, whereas prior OAB history
refers to the patients’ previous reported experience of OAB. The same discrepancy was seen in
Study 074, and it suggests that patients under-reported their incontinence when describing
their prior OAB experience. The same effect is observed in all treatment groups, and does not
undermine the basic conclusions of the studies.
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Table 18. Summary of Patient Demographics and Baseline Characteristics, Study 047

FAS FASI
Mirabegron Mirabegron
Placebo 50 mg 100 mg Placebo S0 mg 100 mg
Parameter (n=433) (n=415) (n=412) (n=315) (n=312) (n=194)
Sex (1. %a)
Male 101 (23.3%) 116 (27.3%) | 103 (25.0%) 55 (16.9%) 61 (19.6%) 52 (17.6%)
Female 332(76.7%) | 309(72.7%) | 309(75.0%) | 270(83.1%) | 251 (80.4%) | 244 (82.4%)
Age (years)
Mean 60.1 59.6 60.8 60.8 60.7 61.7
SD 1374 1334 13.02 13.30 13.38 12.69
Age group (years)
(n, %)
63 261 (60.3%) | 261 (61.4%) 244 (59.2%) 191 (58.8%) 179 (57.4%) | 169(57.1%)
=65 172(39.7%) | 164(38.6%) | 168(408%) | 134(412%) | 133 (42.6%) | 127 (42.9%)
75 366 (84.5%) | 367 (86.4%) 345(83.7%) | 270(83.1%) 264 (84.6%) | 243 (B21%)
=75 67 (15.5%) 58 (13.6%) 67 (16.3%) 55 (16.9%) 48 (15.4%) 53 (17.9%)
Race (n, %a)
White 378 (873%) | 378(88.9%) | 364 (884%) | 289(89.9%) | 278(89.1%) | 263 (88.9%)
Black or African
Amernican 44 (10.2%) 29 (6.8%) 35 (8.5%) 29 (3.9%) 22 (7.1%) 27(9.1%)
Asgian 6 (1.4%) 11 (2.6%) 6 (1.3%) 3(0.9%) 7(2.2%) 1(0.3%)
Other 5(.2%)t T{1.6%)1 T(1.7%) § 4(1.2%)% 5(1.6%) t1 5(1.7%) 11
Ethnicity (n, %)
Hispanic/Latino 23 (5.3%) 22(5.2%) 31 (7.5%) 14 (4.3%) 17 (5.4%) 20(6.8%)
Non-Hispamie/
Non-Latine 410 (94.7%:) | 403 (94.8%) | 381(92.5%) | 311(95.7%) | 205 (94.6%) [ 276(93.2%)
BMI (kg/m")
n 432 425 412 325 312 206
Mean (5D) 304 (7.43) 30.0 (6.59) 30.3 (7.09) 30.8 (7.61) 302 (667 30.9 (7.5
Geographical region
(o, %)
Northeastern US 75 (17.3%) 72(16.9%) 77 (18.7%) 50 (15.4%) 53 (17.0%) 50 (16.9%)
Midwesterm US 57 (13.2%) 56(13.2%) 48 (11.7%) 42 (129%) 39 (12.5%) 33(11.1%)
Southemn US 130 (34.6%) 140 (32.9%) | 139(33.7%) 118 (36.3%) | 103 (33.0%) | 104 (35.1%)
Westem US 110 (25.4%) 113 (26.6%) | 106 (25.7%) 83 (25.5%) 84 (26.9%) 80 (27.0%)
Canada 41 (9.3%) 44 (10.4%) 42 (10.2%) 32(9.8%) 33 (10.6%) 20 (9.8%)

Table 19. Overactive Bladder History, Study 047

Mirabegron Mirabegron
Placebo S0 mg 100 mg Placebo 50 mg 100 mg

Parameter (n=433) (n=421%) (n=412) (n=315) (n=312) (n=294)
Type of OAB (g, %) T

Urgeney incontinense 124 (28.6%) 135 (31.8%) 118 (28.6%) 98 (30.2%) 106 (34.0%) 88 (29.7%)

Frequency 133 (30.7%) 134 (31.3%) 139 (33.7%) 71 (21.5%) 68 (21.8%) 74(25.0%)

Mixed 176 (40.6%) 136 (36.7%) 155 (37.6%) | 156(48.0%) | 138(44.2%) | 134 (45.3%)
Prior OAB Swrgery (n, %)

Yes 49 (11.3%) 53 (12.5%) 46(11.2%) 46 (14.2%) 45 (14.4%) 38 (12.8%)
Previous OAB drg (n %)

Yes 249 (57.5%) 242 (36.5%) 223 (34.1%) | 198 (80.9%) | 193 (619%) | 169 (57.1%)
Reason for previous OAB
drmg discontnuaton (n, %) £

Insufficient effect - Ves 166 (66.7%) 161 (66.5%) 137 (61.4%) | 128 (64.6%) | 130(674%) | 103 (60.9%)

Poor talerability - Ves 60 (24.1%) 49 (20.2%) 49 (22.0%) 47 (23.7%) 42 (21.8%) 35 (20.7%)
Duranion of OAB symptoms
(months)

Mear (SD) 91.9(108.52) | £4.0(94.61) 91.8(108.44) | 91.5(10098) | 82.8(83.16) | 93.0(112.01)

Madian 524 51.9 52.0 59.1 523 60.0

Range 3-816 3-634 3 - 863 3599 3-450 3 - 865
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Table 20. Overactive Bladder-related Baseline Characteristics, Study 047

Mirabegron Mirabegron
Placebo 50 mg 100 mg | Placebo 50 mg 100 mg
Parameter (n=433) | (n=425) | (n=412) | (0=325) | (n=312) | (n=294)
Mean number of micturiions per
24 hours
Mean (SD) 11.51 11.80 11.66 11.56 11.60 11.48
(3.269) (3.458) (3.389) (3.344) (3.240) (3.172)
Range 3.7-403 5.7-333 7.3-353 3.7-403 57-287 | 7.7-303
Mean number of incontinence NA NA NA
episodes per 24 hours
Mean (5D) 303 21 269
(3.077) (2.648) (2.438)
Range 0.3-257 0.3-180 | 03-133
Mean number of urgency NA NA NA
mcontmence episodes per 24 hours
Mean (SD) 251 230 238
(2.462) (2.365) (2.216)
Range 0.0-147 00-180 | 00-127
Mean volume voided per
micturtion (ml)
Mean (SD) 157.5 156.0 1576 159.6 1579 1585
(58.68) (58.69) (60.19) (57.73) (59.46) (61.55)
Range 40358 23 -335 38363 47-338 38335 38363
Mean number of urgency episodes
(grade 3 or 4) per 24 hours
Mean (SD) 5.61 5.88 595 6.24 6.11 6.50
(3.236) (3.844) (3.608) (3.232) (3.585) (3.450)
Range 0.7-165 0.0-333 0.6-207 1.0-16.5 00-230 | 0.7-180
Mean level of urgency
Mean (SD) 245 245 246 255 251 257
(0.337) (0.534) (0.544) (0.536) (0. ‘3.1} (0.526)
Range 0.7-40 03-40 09-40 0.7-40 08-40 1.1-39
Mean number of noctunia episodes
per 24 hours
Mean (SD) 193 1.90 204 197 132 203
(1.633) (1.613) (1.689) (1.663) (1.547) (1.614)
Range 00-13.0 00-123 00-113 0.0-13.0 00-83 00-7
7.1.2.12.  Results for the primary efficacy outcome

This study was positive for both of its co-primary endpoints. The major results for Study 047
are shown in the table below, including the two co-primary efficacy endpoints and key
secondary endpoints. The results are broadly similar to those already discussed in Study 046,
including the magnitude of the placebo response and the size of the placebo-subtracted
treatment effect.

At baseline, subjects had a mean micturition frequency of about 12 episodes per 24 hours, and
this was reduced during treatment in all groups. The placebo group showed a mean reduction of
1.05 episodes by the Final Visit. The mirabegron groups showed a significantly greater
reduction, but the placebo subtracted difference was less than one voiding episode per day in
both dose groups. For the 50mg dose, the placebo-subtracted treatment effect was 0.61
episodes per 24 hours (95%CI -0.98 to -0.24). For the 100mg dose, the treatment effect was

0.70 episodes per 24 hours (95%CI -1.07 to -0.33).
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Table 21. Results for Coprimary and Key Secondary Endpoints, Study 047

Ceprimary Efficacy Endpsinti® | Ky Secendary Efficacy E LEha
| Change o BL
Chanige Boas BL 1o | Chaage Feen BL 1 Week 4 an Meas Chaags frean BL
Treatment Arm Chamge from BL 1o FV' A" m Mean HMumber of 1o Week 4 m
Number of Patisnls m hiean Number of umber of Inconnmence dean Number of
Fandemined' 1 Epasodes per 24 ol
Study Na. Completed Sdatiitic Hedri (FAS-IH
a 25
Plhacebo Basehne
4541385 Change fom 11500112
Bavrhusr L35 -0
n L] s Ex
Mirsbegron OCAS | Baseline 277 {0.150) 1150 (0.168)
- - 20 mg Change from 147 (0114 1.66 (0.133)
[a7a-cLmg ons Baselne (-89 -1.25) (-1.82_ 140}
ARLES) [ Dnfferemce Bom 034 (0. 160)= 061 (0,188
| Placebo (-8, -0.08) {-0.9%. -0.34)
1 sl 412 0
Mirsbegron OCAS B-l‘-ﬂ:'-r_ .69 (0.142) 1166 (0.167) 11.65 (0. 168)
160 ma Change from 3 AT (01N
4380 Blanehoe 182, -111)
Dhfteremce from [CNTL
| Flacebe .24

For the more distressing endpoint of incontinence, a statistically significant treatment effect
was also demonstrated, but the magnitude of the benefit was small. In the placebo group,
incontinence reduced during the study by a mean of 1.13 episodes per 24 hours, from a baseline
mean of 3.03 episodes. On average, active treatment with mirabegron helped prevent an
additional episode every two to three days: the placebo-subtracted treatment effect was 0.34
episodes per 24 hours in the 50mg group, with the 95%CI narrowly excluding zero (95%CI -
0.66 to -0.03); the placebo-subtracted treatment effect was 0.50 episodes per 24 hours in the
100mg group (95%CI -0.82 to -0.18). Given the mean baseline frequency of 2.77 episodes in the
100mg group, this means that mirabegron 100mg would be expected to prevent about one
episode of incontinence every two days in subjects expected to have ~8 episodes in that period.
For some patients, this modest improvement could be considered worthwhile, but most would
consider it disappointing.

The results for both co-primary endpoints are displayed graphically below. Note, again, that the
vertical axes have been scaled in a way that gives no reference to the modest proportional
changes from baseline.

Figure 13. Adjusted Mean Change in Incontinence Frequency, Study 047
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Figure 14. Adjusted Mean Change in Micturition Frequency, Study 047

7.1.2.13.  Results for other efficacy outcomes

Results for key secondary endpoints are shown in the table excerpt below. As in the previous
study, active treatment was associated with an increase in voided volume by about 11 mL
compared to placebo, which was statistically significant as shown by the 95%Cls, but of
doubtful clinical value. The Week 4 results for the major variables of interest (micturition
frequency and incontinence frequency) were similar to those observed at 12 weeks, in terms of
the difference from placebo, and achieved statistical significance. For the 50mg group, the
placebo-subtracted difference for micturition frequency was 0.42 at 4 weeks; the placebo-
subtracted difference for incontinence was 0.48 at 4 weeks. For the 100mg group, the placebo-
subtracted difference for micturition frequency was 0.60 at 4 weeks; the placebo-subtracted
difference for incontinence was 0.46 at 4 weeks.

Table 22. Results for Key Secondary Endpoints, Study 047

Key Secondary Efficacy Endpoints+
Change from BL to
Change from BL to Week 4 in Mean Change from BL
Treatment Arm FV in Mean Number of to Week 4 in
Number of Patients Volume Voided Incontinence Mean Number of
Randomized/ (mL) per Episodes per 24 Micturitions per
Study No. Completed Statistic Micturition (FAS) Hours (FAS-T) 24 Hours (FAS)
n 433 325 433
Placebo Baseline 1575 082) 3030171 1151 (0.157)
454/385 Change from 70(2.41) 0.72(0.116) 0.77 (0.127)
Baseline (2.3.11.7) (-0.95.-0.50) (-1.02. -0.52)
n 24 309 422
Mirabegron OCAS Baseline 156.3(2.84) 2.76(0.149) 11.81 (0.169)
50 mg Change from 18.2(2.44) -1.20(0.119) -1.19(0.129)
4421383 Baseline (13.4,22.9) (-1.43.-097) (-1.44, -0.93)
(ARIES) T Difference from 11.1 (3.43)% -0.48 (0.166)% -0.42(0.182)#
Placebo (4.4.17.9) (-0.80. -0.15) (-0.77. -0.06)
n 412 293 409
Mirabegron OCAS Baselne 157.6(2.97) 2.69(0.143) 11.65 (0.168)
100 me Change from 18.0(2.47) -1.18(0.122) -1.37(0.131)
433/380 Baseline (13.1,22.8) (-1.42. -0.94) (-1.62, -1.11)
Dafference from 11.0(3.45% -0.46 (0.168)= -0.60 (0.183)%
Placebo (4.2,17.7) (-0.79. -0.13) (-0.96, -0.24)
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Figure 15. Adjusted Mean Change in Volume voided, Study 047

The other diary-derived secondary endpoints are displayed in the table below. All groups
showed an improvement in the mean level of urgency, but the magnitude of the change was
small: the placebo group showed a mean 0.08 reduction in the 5-point scale, and active
treatment was associated with an additional reduction of about one eighth or one ninth of a
scale point. The 95%ClIs narrowly excluded zero. For the 50mg group, the placebo-subtracted
change in urgency level was -0.11 (95%CI -0.18 to -0.04); for the 100mg group, the mean
placebo-subtracted change was -0.13 (95%CI -0.20 to -0.05). The clinical value of this reduction
is questionable.

The reduction in urgency incontinence was similar to the reduction in overall all-cause
incontinence. The placebo group showed a mean reduction of 0.89 episodes per 24 hours, from
a mean baseline of 2.56 episodes. The mirabegron 50mg group showed an additional placebo-
subtracted reduction of 0.43 episodes (95%ClI for change, -0.72 to -0.15); the 100mg group
showed an additional reduction of 0.56 episodes (95%CI -0.85 to -0.28).

As shown in the table, there was also a significant reduction in the mean number of episodes of
higher-grade (Grade 3-4) urgency episodes, with the placebo-subtracted differences suggesting
that active treatment shifted a bit less than one episode of urgency per day into the lower
urgency categories. (Note that this endpoint had been negative for the 100mg dose group in the
previous pivotal study, 046). Nocturia was significantly reduced from a baseline of 2-3 episodes,
but the placebo-subtracted difference was less than one fifth of an episode, meaning that less
than one episode of nocturia would be prevented every five days by active treatment. This is of
marginal clinical value, and was only marginally statistically significant - the 95%ClIs closely
approached zero, reaching -0.01 (one episode prevented every hundred days) in both dose
groups.
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Table 23. Results for Non-key Secondary Endpoints, Study 047

Treatmenl Arm
Mumbier of Patiewts
Rasdomsined’

Chamge frem BL te
FV in Mran Level of

Change from BL te FV
in Mean Number of
Urgency Incontimence
Epiiodes per 24 Houry

Change from BL to FV T

in Mean Number of
Urgemcy Epinsdes
(Grade 3 or 4) per 24

Chamge from BL s FV
im Mean Number of
Neorturia Ephiodes per

Simdy Na. o ampheted Statintic Urgemey (FAS) (FAST) * Howri (FAS) 1 14 Hours (FAS) 1
[ TN L3 L 452 L7
Placrba [re— TEL (01 TR (008
454385 i B2 0087y
Change froms Baseline YT
2
Baeclzme > S0 {0 15E)
LT Chasge oo Baselin:
TANIEST

Daffinoe Boa Placcka

Mirabegron OCAS
100 mg
433550

Eves Baschar

00 0k (1 230°

Dufference fhom Placebo 14 |..|u.

In subjects who used incontinence pads, there was a significant reduction with active treatment,
as shown in the tables below, the placebo-subtracted difference was 0.41 pads per 24 hrs in the
50mg group and 0.46 in the 100mg group.

Table 24. Change from Baseline in Mean Number of Pads Used Per 24 Hours, Study 047

Changs From Rasslins o Esch wr of Pads Ussd Per 34 .hour

mirakegron L0mg sirabesgron 10089

Vimin Etatistice K4 1% H=d1d

Subjective endpoints are displayed below. The adjusted change from baseline was consistent
with improvement for all subjective endpoints and for all treatment groups (for symptom
bother and for PPBC, negative changes indicate a lessening of symptoms). The placebo-
subtracted differences were modest. For the TS-VAS, the placebo-subtracted difference
amounted to 0.85 and 1.39 for the 50mg and 100mg groups, respectively, on a 10-point scale.
For the symptom bother subscale of the OAB-q, the placebo-subtracted difference from baseline
was -6.2 and -9.3, respectively, in a 100-point scale. For HRQL, the placebo-subtracted
improvements were 4.1 and 6.5, respectively, on a 100-point scale. For PPBC, mean reductions
of just 0.2 and 0.3 were observed, on a 6-point scale. For most of these endpoints, the 95%Cls
for the difference from placebo excluded zero, except the 95%CI for the PPBC changes in the
50mg group, which narrowly included zero.

For all of these subjective endpoints, it is difficult to know what the mean changes signify, in
terms of actual clinical benefit. Given the modest improvements in the quantifiable endpoints of
micturition and incontinence frequency, it seems likely that the quality-of-life benefits were also
modest, though it is reassuring that the overall changes were in the beneficial direction.
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Table 25. Subjective Endpoints, Study 047

Treatmesi Arm
Number of Paziests

Change from HL ts FV in

Change from HL te FV i=

Change frem BL 4o FV in

Fandomized' Treastmeni Satisfaction Sympiom Bodher Score HEQL Total Change from BL o FV in
Sy No, Completed Statintic Visual Analog Scale (FAS) + {FAS) Seore (FAS) + FFBL (FAS) %
u L] FE 358 R
Placeba Bl 3A5(01E) 13,1 (1.05) SE0D3)
454383 Adjusted Change from LR TERES] oA G0T CERTLE:
Baaline (04, 1.0 *7 0.6, 0.4Y
1 3aT
Bl 245 (IL15) L
Adjusted Change from LTI RES] 1
Baseline 11135 (=185
Defferensce from 0.l
Flaceho B2

n

Banetme

Adpusted Change from
Baneline

Defferensce Bom
Placela

7.1.2.14.  Subgroup analyses

Although the sponsor presented subgroup analyses for the co-primary endpoints, this analysis
was relatively underpowered. A more meaningful subgroup analysis was performed on the
pooled pivotal data, and this is presented in Section 7.4.

7.1.3. Pivotal Study 074

7.1.3.1. Study design, objectives, locations and dates

This was a phase 3, randomised, parallel-group, placebo-controlled, double-blind, multinational
study conducted in female and male adults with symptoms of OAB (urinary frequency and
urgency with or without incontinence) present for at least 3 months.

The study took place in multiple centres in Europe, Canada, and the United States from 28 April
2009 to 27 April 2010.

7.1.3.2. Inclusion and exclusion criteria
The inclusion criteria were the same as the other pivotal studies, as summarised below.
Inclusion criteria at screening

Patient = 18 years of age, of either gender.

Had symptoms of OAB (urinary frequency and urgency with or without incontinence) for = 3
months.

Able to give written informed consent.
Willing and able to complete the micturition diary and questionnaires.
Inclusion criteria at baseline

Frequency of micturition on average = 8 times per 24-hour period during the 3-day
micturition diary period.

At least 3 episodes of urgency (grade 3 or 4) with or without incontinence during the 3-day
micturition diary period.

Exclusion criteria were essentially the same as those listed for study 046, and were aimed at
excluding patients at high risk of adverse events and patients in whom the assessment of
efficacy was likely to be compounded by other conditions or other treatments.

7.1.3.3. Study treatments

Study 074, like the other pivotal studies, used a single-blind placebo run-in period of 2 weeks.
Following this, eligible patients were randomized in a 1:1:1 ratio to receive placebo, mirabegron
25mg or mirabegron 50mg orally daily for 12 weeks. Note that the proposed mirabegron dose
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of 50mg was the higher dose assessed in this study, but it was the lower dose of Studies 046 and
047, and that this study was the only pivotal study to assess a dose of 25mg.

7.1.3.4. Efficacy variables and outcomes
The study used the same two co-primary endpoints assessed in the other pivotal studies:

Change from baseline to end of treatment (final visit) in mean number of incontinence
episodes per 24 hours based on a 3-day micturition diary

Change from baseline to end of treatment (final visit) in mean number of micturitions per
24 hours based on a 3-day micturition diary

Key secondary efficacy variables (based on the 3-day micturition diary) included:

Change from baseline to end of treatment (final visit) in mean volume voided per
micturition

Change from baseline to week 4 in mean number of incontinence episodes per 24 hours
Change from baseline to week 4 in mean number of micturitions per 24 hours
Change from baseline to end of treatment (final visit) in mean level of urgency

Change from baseline to end of treatment (final visit) in mean number of urgency
incontinence episodes per 24 hours

Change from baseline to end of treatment (final visit) in mean number of urgency episodes
(grades 3 or 4) per 24 hours

Additional secondary efficacy variables derived from the 3-day micturition diary:
Change from baseline to week 8 and week 12 in mean number of micturitions perv24 hours

Change from baseline to week 8 and week 12 in mean number of incontinence episodes per
24 hours

Change from baseline to week 4, week 8 and week 12 in mean volume voided per
micturition

Change from baseline to week 4, week 8 and week 12 in mean number of urgency
incontinence episodes per 24 hours

Change from baseline to week 4, week 8 and week 12 in mean number of urgency episodes
(grades 3 or 4) per 24 hours

Change from baseline to week 4, week 8 and week 12 in mean level of urgency

Change from baseline to week 4, week 8 week 12, and final visit in mean number of nocturia
episodes per 24 hours

Change from baseline to week 4, week 8 week 12 and final visit in mean number of pads
used per 24 hours

Subjective assessments included the following:

Change from baseline to week 4, week 8, week 12 and final visit in Symptom Bother and
HRQL scores as assessed by the 0AB-q questionnaire

Change from baseline to week 12 and final visit in WPAI:SHP scores
Change from baseline to week 4, week 8, week 12 and final visit in EQ-5D scores
Change from baseline to week 4, week 8, week 12 and final visit in EQ-5D VAS scores

Change from baseline to week 12 and final visit in PPBC
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Change from baseline to week 12 and final visit in TS-VAS

Change from baseline to week 4, week 8, week 12 and final visit in number of physician
visits for patient’s bladder condition (excluding study-related visits)

Change from baseline to week 12 and final visit on the Clinician Global Impression (CGI)
scale (US only)

Change from baseline to week 12 and final visit on the Patient Global Impression (PGI) scale
(US only)

The last two scales (CGI and PGI) were not employed in the other pivotal studies. These were
standard Likert scales similar to those used in many placebo-controlled drug studies, in which
clinicians or patients assessed the change since baseline and recorded their impression in one of
the following categories: ‘Very much improved’, ‘Much improved’, ‘Minimally improved’, ‘No
change’, ‘Minimally worse’, ‘Much worse’, or ‘Very much worse’. (The PGI also included a second
question in which subjects rated their current status instead of their change since baseline.)
These endpoints were not included in the European submission and are considered of minor
importance, given that several other scales, including the TS-VAS, assessed similar information.

7.1.3.5. Randomisation and blinding methods

Randomisation was performed equally between the three treatment groups, using the same
computerised system as in the other pivotal studies. Randomisation was stratified by centre.

Blinding was maintained with a double-dummy technique. For unclear reasons, unblinding may
have occurred at one centre, affecting one patient in each treatment group (see Section
7.1.3.10). This low level of unblinding is unlikely to have altered the results.

7.1.3.6. Analysis populations

The analysis populations were as described for Study 046, and included the FAS, FAS-I, PPS and
SAF.

7.1.3.7. Statistical methods

This study used the same co-primary endpoints as Study 046, and analysed these with the same
statistical methods (see Section 7.1.1.7). Overall, the statistical methodology was appropriate.

7.1.3.8. Sample size

Sample size considerations for Study 074 were essentially the same as those already described
for Study 46. As with the other two pivotal studies, the study achieved its recruitment targets
and demonstrated statistical significance for its primary endpoints, indicating an adequate
sample size.

7.1.3.9. Participant flow

Patient disposition is summarised in the figure below. The discontinuation rate for randomised
patients was 10.6% to 15.2% across the treatment groups, which is acceptable for a study of
this nature. The discontinuation rate was slightly higher in the placebo group, and it does not
appear likely that withdrawal bias contributed to the positive results of this study. Withdrawal
due to AEs was seen in ~3-4% of subjects.
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Figure 16. Patient Disposition, Study 074

| Assessed for eligibility n = 2201 }_

.

| Took placebo mn-in study drug n = 2030 |

.

Run-in period discontinuations: n= 724

Sereening discontinuations: n = 141

Primary reason for discontinuation:
Eligibility eriterion not met: n= 104
Untoward medical occwrrence: n=2
Withdrew consent: n = 18

Lost to follow-up: n==6
Other:n=11

Primary reason for discontinnation:
Eligibility criterion not met: n = 501%
Adverse event: n = 18]

Withdrew consent: n = 134

Lost to follow-up: n =29

Protocol violation: n =5
Other:n=17

‘ Fandomized n = 1306 |

— T~

Placebon = 433 | | Mirabegron 25 mg n =433 | | Mirabegron 50 mg n = 440
Discontinuations: n=66 (15.2%)§ Discontimuations: n = 46 (10.6%)5 Dizcontinuations: n =54 (12.3%)§
Primary reason discontinued: Primary reason discontinued: Primary reason discontinued:
Eligibility enterion not met: n=1 Ehgibility criterion not met: n= 1 Adverse event: n =12 (2.7%)1
(0.2%) (0.2%) Lack of efficacy: n=3 (0.7%)
Adverse event: n= 15 (3.5%)1 Adverse event: n=17 (3.9%) Withdrew consent: n= 18 (4.1%)
Lack of efficacy: n= 11 (2.5%) Lack of efficacy: n=4 (0.9%) Lost to follow-up: n=13 (0.7%)
Withdrew consent: n =20 (4.6%) Withdrew consent: n=12 (2.8%) Protocol violation: n= B (1.8%)
Lost to follow-up: n =4 (0.9%)11 Lost to follow-up: n =3 (0.7%) Other: n= 10 (2.3%)7 7
Protocol violation: n= 5 (1.2%:) Protocol violation: n=3 (0.7%)

Other: n =10 (2.3%)11 Randomized, but never received study
drug:n=1(0.2%)
Other:n =35 (1.2%:)5§

7.1.3.10.  Major protocol violations/deviations

Major protocol deviations included enrolment of 9 patients who had previously enrolled in the
same or similar studies, as well as some violations of entry criteria. The main protocol
deviations are summarised below. The most common deviation was an incomplete micturition

diary.
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Table 26. Reasons for Exclusion from the Per Protocol Set, Study 074

Mirabegron Mirabegron
Placebo 25 mg 50 mg Placebo 25 mg 50 mg
Parameter. n {":_’o} (n=415) | (n=410) | (n=426) | (n=262) | (n=254) | (n=257)
I‘Eﬁiﬁm"" of patients excluded, | 4o (13 o0y | 25(6.1%) | 38(8.9%) | 35(134%) | 18(11%) | 25(0.7%)
Reasons

Eligibilitv Violations Based on 3-Dav Micturition Diary
Dunng 3-day baseline diary penod:

Av f=28 t s o e " 5 3 s 5
J;‘h?i” mictnnons per 7 (0.5%) 3(0.7%) 1(0.2%) 2 (0.8%) 3(1.2%) 1(0.4%)
4)’ episodes of urgency (grade Jor |, 90,y 0 1(0.2%) 1(0.4%) 0 0
Average daily volume voided g0 o o 0
000 ol 0 2 (0.5%) 1(0.2%) 0 1(0.4%) 1(0.4%)

Eligibility Violations Not Based on 3-Dayv Micturition Diary
UTI, chronic inflammation or

malignant disease of the pelvic 0 1(0.2%) 0 0 1(0.4%) 0
organs

I‘\nndmg.ueam.lent for OAB pnor 0 0 1(0.2%) 0 0 1(0.4%)
1o screening

Error in Study Drug Administration Compared to Assigned Treatment
Accidental mtake of meorrect study
drug dunng the double-blind 1(0.2%) 2(0.5%) 0 1(0.4%) 1(0.4%) 0
treatment period T
Poor Study Drug Compliance
Poor study drug compliance

(= 70%) during the double-blind 5(1.2%) 2(0.5%) 30(0.7%) 5(1.9%) 0 2(0.8%)
treatment period

Inadequate Duration of Treatment

Duration of placebo treatment i 0 1(0.2%) 2(0.5%) o 1(0.4%) 2 (0.8%)

placebo mun-in period was too short

Last diary day of the final visit was
53 days

Unblinding of Study Drug

Unblinding of treatment for double-

blind study drug

Participation in a Previous Mirabegron Study

Participation mn a previous a a zo o s o
xnizsbegyon stody 1(0.2%) 1(0.2%) 2(0.5%) 1(04%) 11(0.4%) 100.4%)

40 (9.6%) 16 (3.9%) 30@.0%) [ 27(103%) | 11(4.3%) 19 (7.4%)

1(0.2%) 1(0.2%) 1(0.2%) 1{0.4%) 1(0.4%) 0

7.1.3.11. Baseline data

Baseline characteristics in the three treatment groups are summarised in the tables blow.
Overall, the groups appeared well-matched in terms of demographics (Table 27), prior OAB
history (Table 28) and OAB characteristics at screening (Table 29), with one exception: the
proportion of patients with predominant urgency incontinence (as opposed to frequency
without incontinence or mixed stress/urgency incontinence) was lower in the placebo group
(28.2%) than the mirabegron 25mg group (38.0%) or mirabegron 50mg group (38.5%) of the
FAS; similar differences were seen in the FAS-I population. The effects of this imbalance on the
primary endpoints are difficult to predict. If the placebo group had less urge incontinence, then
this might indicate milder urgency and a greater potential to reduce micturition frequency via
non-pharmacological means, exaggerating the placebo effect, or it might indicate that there are
less symptoms available for modification, lessening the placebo effect and enhancing the
apparent treatment effect. It is unclear if the placebo response modifies mixed incontinence or
stress incontinence to the same degree as urgency incontinence. Thus, the placebo response in
this group might not be comparable to that in the active groups. Overall, this imbalance weakens
the study slightly, but the same imbalance was not seen in the other pivotal studies, and the
results across all three pivotal studies were similar, so it is unlikely to have had a major effect on
the outcome.
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Table 27. Patient Demographics and Baseline Characteristics, Study 074

FAS FAS-I
Airabegron Mirabegron
Placebo 25 mg 50 mg Placebo 15 mg 50 mg
Parameter (n =415) (n=410) (n=426) (n=262) (n=254) (n=257)
Sex (n, %)
Male 127 (30.6%) 134 (32.7%) | 133 (31.2%) 51(19.5%) 53 (21.7%) 52 (20.2%)
Female 288 (69.4%) | 276(67.3%) | 293 (68.8%) | 211(80.3%) [ 199(78.3%) | 205(79.8%)
Age (years)
Mean 58.2 58.8 604 58.8 59.9 614
sD 13.83 12.68 12.26 13.54 12.08 11.97
Age group (years)
(m, %)
635 261 (62.9%) | 263(64.1%) | 262 (61.5%) 165 (63.0%) | 133 (61.0%) | 149 (58.0%)
=65 154 (37.1%) 147 (35.9%) | 164 (38.35%) 97 (37.0%) 99 (39.0%) 108 (42.0%)
75 3T1(80.4%) | 37B(92.2%) | 37R(BE.7%) | 231(B8.2%) | 234(92.1%) | 225(B7.3%)
=75 44 (10.6%) 32 (7.8%) 48 (11.3%) 31(11.8%) 20 (7.9%) 32 (12.5%)
Race (n, %)
White 372(89.6%) | 373(91.0°%) | 389(913%) | 220(87.4%) | 231 (90.9%) | 236(91.8%)
Black or African 34 (8.2%) 31(7.6%) 31(7.3%) 27 (10.3%) 19 (7.5%) 19 (7.4%)
American
Asian 7(1.7%) 5(1.2%) 4 (0.9%) 5(1.9%) 3(1.2%) 2 (0.8%)
Other 2 (0.5%)71 1(0.2%)% 2(0.5%)8 100.4%)7 1{0.4%)1T 0
Ethnicity (n, %)
Hispanic/Latino 21 (5.1%) 22 (5.4%) 21 (4.9%) 14 (3.3%) 17 (6.7%) 18(7.0%)
Non-Hispanic/ 394 (94.9%) | 388(94.6%) | 405(95.1%) | 248(94.7%) 237(93.3%) | 239(93.0%)
Non-Latino
BMI {kg:’m—"]
n 413 410 426 262 254 257
Mean (SD) 29.1 (6.27) 296 (6.37) 29.5 (6.52) 9.3 (6.51) 30.5 (6.70) 29.8 (6.71)
Geographical region
(n, %)
Eastern Europe 73 (17.6%) 75 (18.3%) T4 (17.4%) 37(14.1%) 3R(15.0%) 40 (15.6%)
Western Europe 123 (29.6%) 117(28.3%) | 119(27.9%) 77 (29.4%) 70 (27.6%) 72 (28.0%)
NWortheastem US 30 (9.4%) 3B (9.3%) 41 (9.6%) 27(10.3%) 20(11.4%) 27 (10.5%)
Midwestem US 22(5.3%) 24(5.9%) 22(5.2%) 13 (3.0%) 16 (6.3%) 13 (5.1%)
Southem US 67 (16.1%) 68 (16.6%) T4 (17.4%) 51(19.5%) 47 (18.5%) 44(17.1%)
Western US 60 (14.5%) 64 (15.6%) 65 (15.3%) 36 (13.7%) 42(165%) | 43 (16.7%)
Canada 31 (7.5%) 24 (5.9%) 31 (7.3%) 21 (8.0%) 12 (4.7%) 18 (7.0%)

Table 28. Overactive Bladder History, Study 074

Mirabegron Mirabegron
Placebo 25mg 50 mg Placebo 25 mg 50 mg
Parameter Mm=415) | n=410) | mn=426) | (m=262) | (n=254) | (m=257)

Type of OAB (n, %)t
Urgency incontinence 117(28.2%) | 156 (38.0%) | 164 (38.5%) | 82(31.3%) | 109 (42.9%) | 103 (40.1%)

Frequency 161 (38.8%) | 130(31.7%) | 114(26.8%) | 60(22.9%) 46 (18.1%) 33 (12.8%)

Mixed 137 (33.0%) | 124{30.2%) | 148(34.7%) | 120(45.8%) | 99(39.0%) 121 (47.1%)
Prior OAB Surgery (n, %)

Yes 43 (10.4%) 25 (6.1%) 40 (9.4%) 37(14.1%) 23 (9.1%) 34(13.2%)
Previous OAB drug (n, %)

Yes 217(52.3%) | 219(53.4%) | 206 (48.4%) | 153 (58.4%) [ 147(57.9%) | 149 (53.0%)

Reason for previous OAB
dmg discontmuation (n,

%)1
Insufficient effect
Yes 141 (65.0%) | 149 (68.0%) | 143 (60.4%) | 96 (62.7%) 98 (66.7% 100 (67.1%)
Poor tolerability
Yes 57(26.3%) 48 (21.9%) 59(28.6%) | 43 (28.1%) 37(25.2%) 46 (30.9%)
Duration of OAB
symptoms (months)
Mean (5D) 91.4(96.08) | 974(115.14) | 93.7(98.94) | 98.2(99.61) 106.9 95.6 (94.76)
(12441
Median 63.0 59.8 62.7 646 61.1 64.0
Range 3-3590 3-759 3 - 688 4 -390 4-759 4 - 600
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Table 29. Overactive Bladder-related Baseline Characteristics, Study 074

Mirabegron Mirabegron
Placebo 25 mg 50 mg Placebo 15 mg 50 mg
Parameter n=415) [ (n=410) | (n=426) | (n=2621) | (n=254) | (n=257)
Mean number of micturitions per
24 hours
Mean 11.48 11.68 11.66 11.49 11.61 11.72
(SD) (2.896) (3.099) (3.221) (3.010) (3.134) (3.322)
Range 73-263 6.3-233 17-373 7.3-26.0 63-233 1.7-373
Mean number of incontinence
episodes per 24 hours
Mean NA NA NA 243 265 2.51
(SD) (2.349) (2.544) (2.347)
Range 0.3 -13.7 0.3-21.0 0.3-13.5
Mean mumber of urgency
incontinence episodes per 24 hours
Mean NA NA NA 2.19 239 .27
(SD) (2.202) (2.155) (2.221)
Range 0.0-137 0.0-130 0.0-125
Mean volume voided per
micturition {ml)
Mean 164.0 165.2 1593 166.4 162.9 1588
(SD) (56.87) (37.5%) (52.25) (39.76) (35.45) (51.55)
Range 48 - 356 33-349 27-357 53-336 33-332 27 -306
Mean number of urgency episodes
(grade 3 or 4) per 24 hours
Mean 5.40 5.57 5.80 6.13 6.28 6.63
(SD) (3.310) (3.617) (3.356T) (3.398) (3.717 (3.695)
Range 0.3-26.0 1.0-21.7 1.0-187 0.3-26.0 1.0-217 1.0-187
Mean level of urgency
Mean 236 237 241 247 251 1.56
(SD) (0.551) (0.563) (0.561) (0.579) (0.572) (0.533)
Range 0.8-4.0 04-40 0.7-40 0.8-40 0.7-40 0.7-40
Mean number of noctuna episodes
per 24 hours
Mean 1.78 1.96 203 1.79 199 1.92
(5D) (1.274) (1.516) (1.537) (1.273) (1.539) (1.544)
Range 0.0-6.7 0.0-9.0 0.0-12.0 0.0-67 0.0-9.0 0.0-12.0
Mean number of pads used per
24 hours
Mean 092 0.77 083 141 1.20 132
(D) (1.804) (1.486) (1.706) (2.092) (1.735) (2.008)
Range 00-123 0.0-11.0 0.0-12.0 00-123 0.0-11.0 0.0-12.0

7.1.3.12.  Results for the primary efficacy outcome

Results for the two co-primary endpoints and key secondary endpoints are shown in the table
below. As in the other pivotal studies, the mean baseline micturition frequency was 11-12
episodes per day, with little difference between groups at baseline. All groups experienced a
reduction in micturition frequency through the study, amounting to just over one episode in the
placebo group (mean change -1.18 episodes per 24 hours). Active treatment with mirabegron
25mg was associated with a placebo-subtracted reduction of 0.47 episodes per 24 hours, which
was statistically significant (95% CI for placebo-subtracted change -0.82 to -0.13). The 50mg
dose was associated with a smaller but still significant placebo-subtracted reduction of 0.42
episodes (95%CI -0.76 to -0.08). This is similar to the previous studies, and implies that active
treatment would be expected to prevent less than one episode of voiding every two days, over a
time period when about 23 voids would be expected from the baseline values. This is of
marginal clinical value.

For the more distressing symptom of incontinence, baseline frequency was similar to the other
pivotal studies, with about two and half episodes of incontinence per day. In the placebo group,
the baseline incontinence frequency was 2.43 episodes per 24 hours and this improved during
the study period by 0.96 episodes. Active treatment with mirabegron 25mg was associated with
a placebo-subtracted reduction of 0.40 episodes of incontinence per 24 hours, which was
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statistically significant (95%CI -0.74 to -0.06). The 50mg dose was associated with a similar
placebo-subtracted reduction of 0.42 episodes (95%CI -0.76 to -0.08)."

Table 30. Results for Coprimary and Key Secondary Endpoints, Study 074

Coprimary Efficacy
Endpoint * Kev Secondary Efficacy Endpoint: #
I Chiege Boet
Change from Clagge from Changefrom | Bl
BLwFvVm Chusge Soss | Change Som | BL mWeek 4 | Chaage Som BLwF'= Mexs
MemNumbet | BlaoFVim BLioFVm = Mean BL o Week 4 Mlean Nussher by of
Treatmént Arm of Number of i Mean Clasge from of Urpency
Number of - .
Incosnsense Incosmsense Nemher of BLmFVin | Ilncesnsente
Patienti Episcdes. per Episodesper | Mlicnnom | MeanLevel | Episodes per
Ramdomized’ 24 B 24 B per M Hourn | of Uspesey 24 Bt
Soady M. Campleted Samtiank {FAS-I} (FAS-Ti (FAS) {FAS) {FAS-I}
a 262 2 413 41} 24
Flaceto Baseline A3 {01450 2AF 0S| 114800042 | 23600007} | 22400138
43 Chamge from LMWL | - : AT A0 | AVE 1 | 003 0ok | A9 (011
Blaseline LI 07% | (142 8 (3.9, 12 (085, 038y | (-100 053 | (0200005 | {-116 071
o 154 410 EH 254 450 410 47
Minbemron OCAS | DAhse redpnasn | v | wiicsn | rédoien | naoashn | 2ok | 2eimadh
25 Chope: foes -1 3800 1.24) ~DER L L5 008 {0 1T 0 0 R e B NTN R
T 433387 Baseline (-180,-1103 | {-1.00 -140) 4,170 (13007 | -130 000 | (0007 | §-138 108
L ! Dufference foes 0300 4E | D470 1EE EETENET] O M0 018178 L300 0 0T TN
Plasebe (0T, 008 | (DE D1Y {-1& 10K} (088, 000y (055 018 {018, 001 {047, 008}
1 237 426 44 25
Minsbepron OCAS | Dotiine 15000148 | 11860056 1157 4{0.157) 233 (0140
Hmg 4 T T 1AE 00123 | -Ledph I I TN ) BRI
440 355 | Baseiine (102 -1 L6} | (D54 .05 Ll Clas 0o | -0k 02d) ] (133 =110 |
Defference frem 4201w | D420 LTI L3701 NIRRT
Plicrts (0.76. 0.08) | (076 005 ($3. 084 | (085017 | (071 208 {050, 0.08)

The results for the co-primary endpoints are displayed graphically below. As previously noted,
the vertical scales of the graphs do not reflect the small proportional change from baseline.

Figure 17. Adjusted Change in Mean Incontinence Frequency, Study 074

*For the 50mg dose, the mean placebo-subtracted value and 95% confidence interval were reported with identical
figures for both co-primary endpoints. The sponsor should be asked to confirm that there has not been an editing
error producing this coincidence.
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Figure 18. Adjusted Mean Change in Micturition Frequency, Study 074

7.1.3.13.  Results for other efficacy outcomes

The key secondary endpoints are shown in the table-excerpt below. For the 50mg dose, a
significant difference was observed compared to placebo for all of the key secondary endpoints.
For the 25mg dose, several endpoints had 95%Cls that crossed zero: significance was achieved
for change in incontinence episodes at week 4 and change in urgency incontinence at final visit,
but not for change in mean volume voided, change in micturition frequency at week 4, change in
mean level of urgency, or change in frequency of Grade 3 or 4 urgency episodes.

Table 31. Key Secondary Endpoints, Study 074

Eey Secondary Efficacy Endpoints
Champe from
Change froms Chanipe Fom BLwFVm
Change from | BL o Week 4 | Change from BLnFVE Mlean
4 BLwFVm im Mean BL o Wesk 4 Meam MNumber | Number of
Trzlt I:el i Mean Vohane |  Number of in Mean Change from of Urgency Urpency
Samber o Vioided (ml) | Incomtience | Mumberof | BLwFVin | Incontipence Episodes
Patirnts Pt Episcdes per | Michontiont Miean Level Episcdes por | (Grade 3 ord)
Rapdomized’ hlscturition 24 Hours por M Hoars | of Urpency M4 Hours per 24 Hiours
Srudy No. Completed Saatiuele (FAS) (FAS-I) (FAS) (FAS) (FAS-I) (FAS)
n ITH 2462 415 413 156 413
:?‘.f:ﬁi“f Barchue 18400279 | 23500045 | 114800047 | 23800007 | 22400088 | S4200068)
L Chumpe from 8.5 (1.15) DO 0100 | 0TE0LM) | 00500025 | <08 (0110 | -1 (01
Baschne (39, 127} (=085, 038} (=102 053y | {020 0100 | {-1.06 0733 | (-1.86. -1.05)
n 1) 354 410 410 M7 10
Minibegron OCAS | Doyl 19520284 | 2eseoaen | nesoasn | 23v@0m | 2asain | AsToam
(ciond % g Chanpe fros 125224 | 0060123 | 00890029 | 022 (0028 | -151 (01123 | -1.6§(0.135)
%-f;-qa_'h;{ 433387 Basehpe (4, 1.2} {=1.20, 0.7} (=120, 070 | {028 0170 | (=153, -1.097 | (-1.99, -] 38)
L = Dhiference from 4.0(3.16) D07 | 8000 | 007 (004 | 0860 1sTy | <055 (0209
Flacetxo {=1.4, 10.8) (=068, -0.01) {033, 0.14) (=015, 0.01} (=067, 0.03) {=0.76, 10,100
1 436 ana 424 426 231 426
Minbegron OCAS | Dveline 19a0sn | aswonan | werasn | areen | 2asoasm | ssomary
S0 mg Champe from 2007 (2200 =113 {0.121) =L 14{0.122) 0.3 (0.028) =133 (0111} =194 {0.132)
440 386 Basehne (1842500 | (-0.56 089 | 158 000) | (058 024 [ 143100 24, -1.84)
Dhfference from LIA305e | 051l | Q3700 | -al4(00al | 088 lsg | 0500207
Flacetxo (8.3, 18,6} (=083, 017} (=0.70, 003 | {021 0050 | (069 0008 | (-1.01, -0.1%)

For the 50mg dose, the placebo-subtracted change in volume voided was about 12 mL, as in the
other studies (mean change 12.4, 95%CI 6.3 to 18.6). The placebo-subtracted changes at week 4
in micturition frequency and incontinence frequency for the 50mg group were similar to those

seen at week 12. The mean level of urgency (placebo-subtracted) was reduced with mirabegron
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50mg, by 0.14 in a 5-point scale, which narrowly achieved statistical significance (95% -0.22 to -
0.06), but is of questionable clinical utility. With 50mg, urgency incontinence was also reduced
by 0.39 episodes per 24 hours (placebo-subtracted), which was statistically significant (95%CI
for placebo-subtracted change, -0.69 to -0.08). Episodes of higher-grade urgency (Grade 3 or 4)
showed a similar reduction, as shown in the table.

For the 25mg dose group, changes were generally smaller and, as already noted, did not always
achieve statistical significance. For details see the table.

Figure 19. Adjusted Mean Change in Volume Voided, Study 074

Nocturia was barely affected by active treatment, with very small mean placebo-subtracted
changes (mean reductions of 0.01 and 0.04 episodes per 24 hours in the 25mg and 50mg dose

groups, respectively), and this endpoint did not approach statistical significance.

Table 32. Change in Nocturia, Study 074

Treatment Arm Change from BL to FV
Number of Patients in Mean Number of
Randomized/ Nocturia Episodes per
Study No. Completed Statistic 24 Hours (FAS) T

i 362

Placebo Baseline 2.04 (0.061)

33367 . 048 (0.058)

Change from Baseline L-L'I.ﬁO_- 037
i 3a2

Mirabearon QOCAS Baseline 2.22(0.0735)

SR 25mg o » 049 (0.038)

1-L—CI4 . 433/387 Change from Baseline (10.61. -0.38)

- s N 0.01(0.082)

Dufference from Placebo (017.015)
il 378

Mirabegron OCAS Baseline 2.28(0.074)

50 mg o 1 -0.52(0.057)

440/356 Change from Baseline (-0.63. -0.41)

. -0.04 (0.081)

Difference from Placebo (-0.20.0.12)
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For the secondary endpoint of pad use, the results of this study were negative. In all groups,
there was a reduction in the mean number of pads used per 24 hours from baseline to final visit.
The difference from placebo was positive in the 25mg group (+0.16, more pad use) and negative
in the 50mg group (-0.17, less pad use), with no statistical difference from placebo in either
group. The table excerpt below shows the results for the Final Visit.

Table 33. Change from Baseline in Mean Number of Pads Used Per 24 Hours, Study 074

placebo mirabegron 25mg mirabegron S0mg
Vieit Statistics (H=415) (H=410) (H=426)
Final Visit Baseline

n 145 136 137

Mean (SE] 2.63 (0.182) 2.32 (0.150) 2.58 (0.182)

Median 2.33 2.00 2.00

Min to Max 0.3 to 12.3 0.3 to 11.0 0.3 to 12.0

Mean (SE] 1.57 (0.154) 1.58 (0.159) 1.39 (0.149)

Median 1.00 1.00 1.00

Min to Max 0.0 to 9.3 0.0 to 9.7 0.0 to 10.0
Change From Baseline

Mean (SE] -1.06 (0.155 -0.74 (0.123) -1.18 (0.147)

Median -0.67 -0.67 -1.00

Min to Max =10.0 to 3.3 -4.3 to 5.7 -B.7 to 3.3
Adjusted Change From Bassline

Adjusted Mean (SE) -0.99 (0.118) -0.83 (0.122) -1.16 (0.1Z21})

95% Two-ESided CI (-1.22,-0.76) (-1.07,-0.59) (-1.39,-0.92)
Difference wa. Placebo

Adjusted Mean (SE) 0.16 (0.171) -0.17 (0.170)}

95% Two-Sided CI {-0.18,0.49) (-0.50,0.17)

p-valus 0.36 0.33

The subjective endpoints showed favourable changes in all groups including placebo, with
minor numerical superiority seen with active treatment for most assessments (apart from the
change in PPBC, which was the same in the placebo and mirabegron 50mg groups).

For the 25mg dose, statistical superiority over placebo was shown for the TS-VAS, but none of
the other subjective endpoints in the table. For the 50mg dose, superiority was demonstrated
for the TS-VAS and ‘symptom bother’ scores, but not the HRQL or PPBC. Even for measures in
which a statistical effect was shown, the differences from placebo were of doubtful clinical
value, with the TS-VAS showing a placebo-subtracted improvement of 0.49 for 25mg and 0.83
for 50mg, out of a 10-point scale, and the symptom bother score showing a placebo-subtracted
reduction of 2.8 in a scale ranging to 100.

Table 34. Subjective Endpoints, Study 074

Treatment Arm

Sumber of Pagienti Chasgé from BL e FV i Change from BL 6 FV in Changs from BL ts FV in
Randomized' Treatment Satilation Svmiplom Bather Score HEQL Total Changs from BL s FV in
Study Mo, { ampleted Statintic | Vismal Analog Seale (FAS) + (FAS)# Seare (FAS) + PPBC (FAS) 4
a Lk Hy 404 L
Fracebs Baselme R AT AT CEET I ELTITE
st Admiasd Change Boes FEYENEET] 0.7 {008)
Baselne 075, 1.35)

[T

MEznabegron OCAS Haseline

Hrmy Adyossed Change B

Dufference Gom
Pl
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7.1.3.14.  Subgroup analyses

Although the sponsor presented subgroup analyses for the co-primary endpoints, this analysis
was relatively underpowered. A more meaningful subgroup analysis was performed on the
pooled pivotal data, and this is presented in Section 7.3.

7.2. Supportive efficacy studies

In addition to the three pivotal phase 3 studies (Studies 046, 047 and 074), the sponsor
performed a number of supportive studies, as follows:

1 supportive phase 3 study (178-CL-048),
2 supportive phase 2b studies (178-CL-045 and 178-CL-044),
1 phase 2a proof-of-concept study (178-CL-008),
1 phase 3 active-controlled long-term safety study (178-CL-049), and
1 phase 3 open label, long-term safety study (178-CL-051).
7.2.1. Supportive efficacy study 048
7.2.1.1. Design

Study 048 was a phase 3, a randomised, double-blind, placebo- and tolterodine-controlled,
parallel-group, multi-centre study in which the efficacy of mirabegron was assessed in
overactive bladder patients. The study consisted of a 2-week run-in period, a 12-week double-
blind treatment period, and 2-week follow-up period.

Mirabegron was administered at the proposed dose of 50mg daily. Tolterodine was used at a
standard dose of 4mg daily. Patients were randomised equally to mirabegron, tolterodine and
placebo.

Entry criteria were generally similar to those in the pivotal studies, but patients were eligible if
they had, on average, one episode of urgency per day in the baseline micturition diary; the
requirement for Grade 3 or 4 urgency, which was an entry criteria for the pivotal studies, was
not relevant to Study 048 because urgency was not graded in this study. Subjects were required
to have at least one episode per day of episode of urge incontinence per day, however, so this
population roughly corresponds to the FAS-I subgroup of the pivotal studies (rather than to the
full pivotal population which included subjects without baseline incontinence).

From the study report, the entry criteria are listed as follows:
“Provisional enrolment
1. Outpatient of either sex, at least 20 years of age at time of consent

2. Continuous symptoms of overactive bladder for at least 24 weeks prior to start of the run-
in period

3. Capable of walking to toilet unaided and measuring urine volume by him- /herself.
4. Has personally given written informed consent.
Formal enrolment (randomization)

Patients who satisfied inclusion criterion 3 above at provisional enrolment and all of the
following criteria at formal enrolment progressed to the treatment period.

5. Averages at least 8 micturitions per 24 hours and satisfies at least one of the following
conditions (confirmed from the 3-day diary entries for the run-in period).

At least 1 urgency episode per 24 hours on average.
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At least 1 urge incontinence episode per 24 hours on average.”
Primary endpoint

The primary endpoint was the change from baseline to the final visit in mean number of
micturitions per 24 hours (which therefore matched one of the co-primary endpoints of the
pivotal studies).

Secondary endpoints

The frequency of incontinence, which was a primary endpoint in the pivotal studies, was only a
secondary endpoint Study 048.

Other secondary endpoints were:
the mean volume voided per micturition
the mean number of urgency incontinence episodes per 24 hours
the mean number of urgency episodes per 24 hours
the mean number of nocturia episodes per 24 hours
QOL as assessed by the King’s Health Questionnaire (KHQ)

The King’s Health Questionnaire (KHQ) was the main QOL instrument used in this study. It is
a disease-specific health-related QOL questionnaire designed to measure QOL of patients with
urinary incontinence; it has been shown to be reliable and responsive to treatment-induced
changes in clinical trials (Reese et al, 2003). Development, validation and instructions for
conducting the questionnaire were described by Kelleher et al (1997) and updated in 2004
(Kelleher 2004). It includes questions in several domains, as summarised below: Incontinence
impact, Role limitations, Physical limitations, Social limitations, Personal relationships,
Emotions, Sleep and energy, Severity measures, General health perceptions, and Symptom
severity. Decreases in scores represent improvements.

Table 35. King's Health Questionnaire

Domain No. Domain Q".':iﬁw Questionst

1 General health 1 General condition of health

perception

2 Incontinence impact 2 Is vour life in general affected?

3 Role limitations 3a Are your household tasks affected?
3b Are your job or your nommnal daily activities outside the home

affected?

L Physical limitations 4a Is vour ability to exercise affected?
4b Is your use of transportation affected?

5 Social hmutations 4c Is vour social hife affected?
4d Is yvour ability to see and visit friends affected?
5¢ Is your famuly life affected?

6 Personal 5a Is vour relationship with your partner affected?

relationships 5b Is your sex life affected?

7 Emotions 6a Does your bladder problem ever make vou feel depressed?
6b Does your bladder problem ever make vou feel anxious or nervous?
6c Does your bladder problem ever make you feel bad about yourself?

8 Sleep/energy Ta Is your sleep ever affected?

o Do you ever feel tired and wom out?

9 Severity measures 8a Do you ever wear pads?
8b Are you ever careful of how much flud you dnnk?
8c Do you ever change vour underclothes because they get wet?
8d Do you ever worry mn case you smell?

Se Do you ever feel embarrassed?

T Questions are somewhat summarized.
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7.2.1.1.1. Statistics

For analysis of the primary variable, the sponsor used the two-sample t-test to compare
mirabegron and placebo for the change in mean number of micturitions per 24 hours (from
baseline to final assessment). A standard, two-sided significance level of 5% was used.

For secondary variables, the Wilcoxon rank sum test was used for studying superiority to
placebo in change in the mean number of incontinence episodes and change in the mean
number of urge incontinence episodes. To estimate the adjusted difference in change from
baseline between the placebo group and the respective treatment groups, and the two-sided
95% confidence interval for that difference, an ANOVA was used with treatment group as a
factor and baseline as a covariate.

7.2.1.2. Differences between Study 048 and the pivotal studies

This study was conducted in Japan and had several design differences compared to the multi-
centre, international pivotal studies. In Study 048, urinary urgency was based on whether a
patient reported urgency or not with an episode of micturition; the 5-point PPIUS was not
utilized. There was only one primary endpoint, micturition frequency, whereas incontinence
frequency was considered a secondary endpoint. The subjective endpoints were also different,
and included the QOL domain scores on King’s Health Questionnaire (KHQ) instead of the OAB-
g, which makes a comparison across studies difficult. The TS-VAS, which was considered a
major secondary endpoint in the pivotal studies, was not used in this study. This study does not,
therefore, conform to the EU note for Guidance on the performance of incontinence studies,
because it did not include a global evaluation of the patient’s subjective assessment of the
benefits of therapy. Because of all these differences, the study was considered by the sponsor to
be merely supportive, but it has a broadly acceptable phase 3 design and the results have a
similar importance to the pivotal studies.

7.2.1.3. Results
7.2.1.3.1. Baseline data

The groups were acceptably matched at baseline, as shown in the table below.
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Table 36. Demographic and Baseline Characteristics, Study 048

Placebo YMI178 50 mg Tolterodine 4mg | 5 =
(n=368) (n = 369) (n = 368)
Male 38 (15.8%) 38 (15.7%) 64 (17.4%)
Sex Female 310 (84.2%) 311 (84.3%) 304 (82.6%) 1.0001
Mean =5D 831=1418 S83=1588 5831369
Median 60.0 60.0 60.0 0.9481
Age (y1) (Minimum, maximum) (20, 86) (22, 88) (20, 86)
65 yrofage 231 (62.8%) 233 (63.1%) 227 (61.7%) _
= 65 yr of age 137 (37.2%) 136 (36.9%) 141 (38.3%)
Mean = SD 55329585 5512=9.840 56.54 10432
Weight (kg) Median 54.00 53.10 54.00 0.771%
(Minimum, maximum) (37.5, 105.0) (35.7, 90.00 (38.0, 104.5)
Mean = 5D 156.50 = 7 8735 156.62 = 7669 157.21=7.677
Height (cm) Median 156.00 155.70 157.00 0.8271
(Minimum, maximum) (1380, 186.4) (136.6, 184.3) (132.0, 180.0)
Mean = 5D 7658842 70.0 = 6651 756+ 7825
Median 545 48,0 54.0 02641
(Minimum, maximum) (6, 813) (6, 486) (6, 608)
6 mo 0 0 0
Duration of =6moto=1yr 15 (4.1%%) 23 (6.2%) 20 (5.4%)
illness (mo) zlyrto=3yr 101 (27.4%) 97 (26.3%) 112 (30.4%)
=3yrto=35yr 89 (24.2%) 99 (26.8%) 79 (21.5%) -
z5yrto= 10y 93 (25.3%) 83 (22.5%) 76 (20.7%)
z10yr 68 (18.5%) 63 (17.1%) 80 (21.7%)
Unknown 2 (0.5%) 4(1.1%) 1 (0.3%)
OAB severity 10 122(33.2%) 140 (37.9%) 136 (37.0%)
(mean number of |= 10t < 13 220 (59.8%) 199 (33.9%) 202 (54.9%) -
micturitions) § - 15 26 (7.1%) 30 (8.1%) 30 (8.2%)
Type of None . 3‘9 (10.6%) 31(8.4%) 3‘5’ (10.6%)
incontinence Lljge incontinence 236 (64.1%) 230 (62.3%) 235 (63.9%) 03521
Mixed incontinence 93 (25.3%) 108 (29.3%) 94 (25.5%)

. . Ne 104 (28,3%) 103 (27.9%) 128 (34.8%) s
Incontinence§ |y 264 (71.7%) 266 (72.1%) s | 09T
Post-veud Mean =5D SO0 11868 54511888 10,45 = 16.560
residual volume | Median 3.90 3.60 350 0.5671
(mL) (Minimum, maximum) (0.0, 97.6) 0.0, 84.00 (0.0, 97.0)

ol hictary | D30 311(84.5%) 302 (81.8%) 322 (87.5%)
Medical history | v, 57 (15.5%) 67 (18.2%) 46 (12.5%) 0376t

- No 92 (25.0%) 98 (26.6%) 74 (20.1%)
Complications |, 276 (75.0%) 271 (73.4%) 294 q99%) | 0871

The number of patients (the percentage in group)

T Fisher's exact test
I two-sample t-test
§ Based on baseline patients’ diaries

7.2.1.3.2.

The baseline micturition frequency in Study 048 was about 11 episodes per 24 hours, which is
very similar to the three pivotal studies, despite some differences in entry criteria. Placebo
treatment was associated with a mean reduction of 0.86 micturition episodes from a baseline of
11.29 episodes. Active treatment with mirabegron 50mg was associated with a further
reduction of 0.86 (placebo-subtracted), and this was statistically significant (95%CI for the
difference from placebo, -1.16 to -0.57). Tolterodine, the active control, showed a somewhat less
beneficial change, with a mean placebo-subtracted change in micturition frequency of -0.61
episodes per 24 hours (95%CI -0.90 to -0.32).

Primary endpoint

Note that the magnitude of the placebo-subtracted change in micturition was modest, less than
one voiding episode per day, but this was a slightly greater reduction than that seen in the
pivotal studies.
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Table 37. Results for Primary and Major Secondary Endpoints, Study 048

Primary
Efficacy
Endpoint
{FAS) Secondary Efficacy Endpaints (FAS)
Change from Baseline to Final Visit in:
Treatment
Arm Mean Number Mlean Number
Number af Mean Number af of Urgensy Mean Number | Mean Number
Patienis afl Incontimence | Mean Volume | Imcomntinende af Urgency of Noctarka
Randomized Micturitions | Epivodes per | Vioided (mL) per | Episodes per | Eplsodes § per | Epliodes per
Stady No. | / Completed | Stalistic per 2 Hours | 24 Hours Alicturition 24 Hours 24 Hours 24 Hours
Placebo n 158 264 54 258 158 112
381330 Bawelme 11,25 (2. 148) 1.51 (1, 760) 146, 731144 234) 1.67 (1,366) 44302 559 1158
[ Change from GES(1054) | -0.66(1881 9.2 (29:086) G (1745} | 137 (3181 1 %6 {1,062
| Baselnet 1
arabegron f L] 2l L] sl L] L]
“-'“'.:'.X Ao [Baselme! 11.13 (2.4 [ [T 14% 351 (44.578) 1 1 4 54 2
el 2.2 12{1475)" 4 5477)" [ 1 O440532
[a7eci-o N S < - -
1,18, - 0,47, 0.1 4 4158 1 61
Tolteroduse ER | n 368 240 368
[ Baselme] A0 (2587] | 125018 IR ERETRE] 1
Change from 2178 197 (1.8 @5 (1.58 [ TRED i i
| Baselnet
Cnfference from 0.6l 0.12 1]
| Plasete (080, 032 | (057006 6 £
7.2.1.3.3. Secondary endpoints

Results for the main secondary endpoints are shown in the table above. The findings in the
mirabegron group were significantly different from the placebo group for all of the major
secondary endpoints except nocturia.

Incontinence was about two episodes per day at baseline (mean 1.89 to 1.99 across the
treatment groups), and this was reduced by 0.66 episodes per day in the placebo group. Active
treatment with mirabegron 50mg was associated with a further reduction of 0.42 episodes
(95%CI for placebo-subtracted change, -0.67 to -0.17), a similar value to that shown across the
three pivotal studies. Tolterodine was associated with a similar but slightly smaller treatment
effect (placebo-subtracted change -0.32 episodes per 24 hours, 95%CI -0.57 to -0.06).

The mean volume of micturition was increased by mirabegron treatment by ~15 mL over and
above the placebo effect (+14.78 mL, 95%CI 9.97 to 19.58). Tolterodine was associated with a
slightly greater increase (+19.05 mlL, 95%CI 14.25 to 23.85).

Urgency incontinence showed similar changes to all-cause incontinence, with a placebo-
subtracted change of -0.36 episodes per 24 hours in the mirabegron group (95%CI-0.59 to -
0.12), and -0.32 in the tolterodine group (95%CI -0.56 to -0.08).

Urgency episodes were reduced by 0.54 episodes in the mirabegron group (placebo-
subtracted), equivalent to about one episode every two days. Nocturia was not significantly
changed by mirabegron, and the magnitude of the mean reduction was of doubtful clinical value
(0.12 episodes per 24 hours). Tolterodine results for these two endpoints were similar (see
table).

Overall, the results are broadly consistent with the pivotal studies and increase the external
validity of the pivotal studies. The magnitude of the benefits was small, however, with primary
endpoint showing that micturition is changed, on average, by less than one void per day.

Subjective endpoints consisted of responses to the King’s Health Questionnaire. In most of the
nine domains assessed, a significant and favourable difference was noted in the mirabegron
group compared to placebo, as shown in the table below. Compared to placebo, the mirabegron
group showed a statistically significant improvement in: domain 2 (incontinence impact),
domain 3 (role limitations), domain 4 (physical limitations), domain 5 (social limitations),
domain 7 (emotions), domain 8 (sleep/energy) and domain 9 (severity measures). As with most
of the subjective endpoints described in this submission, it is difficult to assess what the
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observed differences actually mean in terms of clinical utility, but it is at least encouraging that

the overall trends were favourable.

Table 38. Change from Baseline in QOL Scores

Flacebo TYMI78 50 mg Tolterodine 4 mg
Domain 1 (general bealth perception)
Baseline 323i= 1847 il.9=1781 33.8=17.02
Final assessment 3=1534 30.7=10.08 31.8=19.00
Change =0.1 = 30.13 (368) =23 = 30.43 (385 =2.1 = 20.40 (365)
P valueT - 0.170 =
Domain ! (incontinence impact)
Baseline 40.1 = 27.61 47.8=2677 40.5=2631
Final assessmeat 424=2574 33.8= 2525 384=2553
Change =6.7 = 18,76 (358) =130 2833 (365) =11.0 = 27.98 (365)
P value - 0.001 -
Domain 3 (role hmitations)
Baseline 5. 6= 3531 34.7=2370 352=2313
Final assessment il 9= 2484 33.7= 2202 26.6=23.30
Change =47 = 15,00 (368) =10.0 = 23.55 (365) —8.6=23.01 (365)
P value] - 0.001 -
Domann 4 (physical hmitations)
Baseline IES=25TH 37.1=2648 385=27.04
Final assessment 334=23587 26.7= 2264 304 = 2550
Change =51 =33.48 (368) =10.4= 3533 (365) =§.3 = 34 88 (349)
P value] = 0.004 -
Domain 5 (social hmitations)
Baseline §.8m 3358 19.4=2221 18.6 = 20.92
Final assessment §0=3380 13.3 = 20.06 13.7 = 19.05
Chaage =1.7 = 30.57 (368) =51 =231.43 (345 =5.0=19.33 (345
P valueT - 0.005 -
Domain 6 (personal relationships)
Baseline §.5 21754 9.5=1852 19wl53
Final assessmaent 8.4+1825 6.6+ 15.53 $2 1308
Change =09 = 17.28 (259) =33 =13.33 263) =2.7= 1464 27H)
P value] - 0.077 -
Domain 7 (emetions)
Baseline 35 3 = 616 35.6= 2508 364=2540
Final assessment 33.0=37.51 26.5= 2380 275=2254
Change =53 = 35.07 (368) =10.1 = 24.77 (365) =8.9 = 23.03 (385)
P value? - 0.009 -
Domain § (slesp/energy)
Baseline 20 0=2408 17.8=2333 10.0=2376
Final assessment 24 9=2188 18.0 = 20.68 21.9= 22,32
Change =50 = 31.54 (358) =50 = 33 0] (345) =§.1 = 21.84 (365)
P valueT - 0.016 -
Domain @ (severity measures)
Easeline 303=1048 30.5=18.65 302=1844
Final assessment 270=108.13 22.2= 1745 235=17.61
Change =313 = 1553 (368) =53 = 15.83 (345) =79 = 16.51 (365)
P valueT - 0.001 -
Mean = 5D. Parentheses contain the number of patients analyvzed.
t Two-sample futest v placsba (sipnificance level: 0.05, two-sided)
7.2.2. Supportive efficacy study 044

7.2.2.1. Design

Study 044 was a phase 2b study, designed to explore the dose-response relationship of
mirabegron in the treatment of OAB. It was a multinational, multicentre, double-blind,
randomised, parallel group, placebo- and tolterodine-controlled study with six treatment
groups.

Like the pivotal studies, it employed a single-blind, 2-week placebo run-in period followed by a
randomised, double-blind, placebo-controlled, 12-week treatment period.

At screening, patients received a micturition diary that was completed in the 3 days preceding
Visit 2, and ambulatory blood pressure monitor to use for the 3-day diary period.
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After the placebo run-in period, eligible patients were randomised to one of the following
treatments:

mirabegron OCAS 25mg qd
mirabegron OCAS 50mg qd
mirabegron OCAS 100mg qd
mirabegron OCAS 200mg qd
placebo

tolterodine 4 mg qd.

In addition to micturition diaries, which were completed in the 3 days prior to each visit,
patients measured vital signs (HR, SBP, DBP) 2 times per day in triplicate by means of
ambulatory blood pressure monitoring, and symptom and Quality of Life Questionnaires were
completed at baseline and approximately every two weeks thereafter. Post-void residual
volume (the volume left in the bladder after voiding) was measured by ultra-sonography or
bladder scan at baseline and the end of treatment.

The entry criteria were similar to the pivotal studies: men or women aged = 18 years who had
experienced symptoms of OAB (including urinary frequency, and urgency with or without urge
incontinence) for at least 3 months prior to screening, who did not have major confounding
illnesses or other treatments. To be eligible for randomisation, subjects had to experience
frequency of micturition on average = 8 times per 24-hour period during the 3-day micturition
diary period, and at least 3 episodes of urgency with or without incontinence (grade 3 or 4),
during the 3-day period.

The primary endpoint was the change from baseline to final visit in the mean micturition
frequency (per 24 hours), based on the 3-day micturition diary.

Secondary efficacy variables as listed by the sponsor were:
Change from baseline in mean volume voided per micturition
Change from baseline in mean number of urgency episodes (grade 3 or 4) per 24 hours

Change from baseline in level of urgency (using the same scale as in the pivotal studies, the
Patient Perception of Intensity of Urgency Scale, or PPIUS).

Change from baseline in mean number of urge incontinence episodes per 24 hours
Change from baseline in mean number of incontinence episodes per 24 hours
Change from baseline in mean number of nocturia episodes per 24 hours

Change from baseline in symptom scores as assessed by International Consultation on
Incontinence Questionnaire-Overactive Bladder (ICIQ-OAB)

Change from baseline in quality of life scores as assessed by International Consultation on
Incontinence Questionnaire-Overactive Bladder-Quality of Life (ICIQ-OABqol)

Change from baseline in patient’s perception of treatment benefit.

In most cases, these endpoints were derived from the micturition diaries and were similar to
those employed in the pivotal studies. The OAB questionnaire referred to in the study report as
the ICIQ-OAB is the same one referred to in the pivotal study reports as the OAB-q, and this
contributed to a symptom bother score and a QOL estimate, as in the pivotal studies. The
change from baseline in the patient’s perception of treatment benefit was assessed with a 3-
point scale, in contrast to the 10-point VAS used in the pivotal studies. This treatment
assessment instrument had been used in a Phase 2a proof-of-concept study, and in one other
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published OAB study (Sussman D, Garely A., 2002), but it has not been formally validated. Given
that it only had 3 points, it would seem to lack the resolution required to characterise treatment
benefit with any detail or subtlety, but this is acceptable in a minor supportive study.

7.2.2.1.1. Statistics

Changes from baseline in the mean number of micturitions per 24 hours were subjected to an
analysis of covariance (ANCOVA) model, including mirabegron dose as a fixed factor and the
baseline number of micturitions per 24 hours as a covariate.

Overall, the design of this study was acceptable for a phase 2 dose-ranging study.
7.2.2.2. Results
7.2.2.2.1. Baseline data

The groups were reasonably matched at baseline in terms of demographics and disease
characteristics (data not shown).

7.2.2.2.2. Efficacy endpoints

The main efficacy results for Study 044 are shown in the table excerpt below (results for other
Phase 2 studies have been cut from the table and will be included separately). For the primary
endpoint of mean micturition frequency, all treatment groups had 11-12 micturitions per 24
hours at baseline, and all groups showed an improvement during the course of the study. In the
placebo group, mean micturition frequency improved by 1.43 episodes from 11.67 at baseline.
Active treatment with mirabegron caused an additional (placebo-subtracted and adjusted)
improvement of 0.45, 0.64, 0.68, and 0.80 episodes per 24 hours in the 25mg, 50mg, 100mg and
200mg groups, respectively. Note that there was a dose trend across the range 25mg to 200mg,
but the difference between 50mg and 100mg was minor, and the mean unadjusted changes
from baseline were similar across dose groups without a dose trend. The tolterodine group
showed a change from baseline that was similar to the mirabegron groups and greater than the
change in the placebo group, but the sponsor did not estimate the placebo-subtracted change in
the tolterodine group, making a comparison between active treatments difficult.

The 95%ClIs for the placebo-subtracted change did not include zero for the 50mg, 100mg and
300mg doses, but did include zero for the 25mg group, which was therefore not significantly
different from placebo.

The magnitude of the benefit at 50mg and 100mg is broadly similar to the phase 3 studies, and
amounts to less than one void prevented by active treatment each day. The treatment effect at
200mg was slightly better (0.80 episodes per 24 hours), but the 95%ClIs for the placebo-
subtracted change with the 200mg dose overlapped those of other doses.
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Table 39. Results for Primary and Key Secondary Endpoints, Study 044
Primary Efficacy
Treatment Endpoini Secomdary Efficacy Endpoints
Arm Change from Beseline ts Final Vil is:
Numbir of Mean Number | Mean Volume | Mean Number | Aeam Number of | Mean Number
Patiemts Mean Number of | of Incontimence Voided (mL) of Urpeacy Urge Imcontinemce of Necturia
Rasdomised’ Adicturitions per Episedes per per Micturition Episden® per Episodes per Episodes per 24
Seudy Na. ©omplebed Siatintic 24 Hears (FAS) | 24 Hours (FAS) (FAS) 24 Hours (FAS) 24 Hours (FAS) Hours (FAS)
Placebo n {1:0:] L 183 [ [-5] L] 144
16581127 Bavehuc 167 (3.39%) 245 {2 35} 161,35 (S3.67) 1L774{0.12
Change from Bavelme 143 (3.4 .64 (254D 558 (¥0.66)
s 55
Mrabsgron | Basshns 2821213}
OCAS 15 eap | Chanpe frean Baslse
160155 Dnference trom
Flacebs
Mk grom 221421
DCAS 50 8 . <1 1% (1940 T
1581 A w0, 250" L1l
I (=15 -0.18) (04 .01}
HTE-CL-044 r n 141
L ooy | Mwakegron ey TiW
DEAGON OCAS Ll::.ml | x_l L1
100 mg = — —
1g9161 | Difference on "
Missbegron o
gl Baseline 1
:'-'”' A3 Change frian Baclae 0.5
<R mg Dhiferrnde Bous
I6T151 | Brseebes
|n 12
Tolrerodine | Basehne LTTE] 1. 78 (0.9E)
ER 4 mg Chxnpe freen Baiekse LTEY: 56 (091
BRE2 Dnfference Bouy wD WD
| Plazebas

Other endpoints did not show statistically significant treatment effect across the doses. The
mean number of incontinence episodes was significantly improved by the two lower dose
groups, 25mg and 50mg, but not by the higher doses, 100mg and 200mg, based on the 95%ClIs
for the placebo-subtracted change from baseline. The placebo group showed an improvement of
0.64 incontinence episodes per 24 hours, from a baseline of 2.45, and active treatment was
associated with an additional improvement of 0.84, 0.62, 0.53 and 0.58 episodes across the dose
groups from lowest to highest, respectively. Although not significant, the magnitude of the
placebo-subtracted changes observed at 100mg was consistent with the larger Phase 3 studies,
where statistical significance was achieved. The results in the tolterodine group were similar to
those seen with mirabegron.

The mean volume voided was increased with active treatment, and the difference was
significant for the 50mg, 100mg and 200mg doses. The mean number of urgency episodes was
improved with mirabegron treatment in all dose groups, and this was significant for the 25mg,
100mg and 200mg doses but not for the proposed dose of 50mg. The magnitude of the benefit
at the proposed dose of 50mg was a reduction of 0.60 episodes or urgency (95%CI for placebo-
subtracted change was -1.29 to +0.08), whereas for 100mg the estimated benefit was 1.21
episodes per 24 hours.

The frequency of urgency incontinence was reduced by a similar amount as the all-cause
incontinence, and the placebo-subtracted change was significant for the 25mg, 50mg, 100mg
and 200mg doses, as shown by the table above. For the proposed 50mg dose, an additional 0.69
episodes were prevented per 24 hours (95%CI -1.18 to -0.19).

Nocturia was significantly reduced with active treatment for the 50mg dose, but for none of the
other doses. The statistical significance for the 50mg dose was marginal (placebo-subtracted
change from baseline -0.22 episodes, 95%CI -0.44 to -0.1). The magnitude of the treatment
effect (one episode of nocturia prevented every 5 days) was similar to other studies, and would
be expected to be of minor clinical utility.

The results for subjective endpoints are shown in the tables below (YM178 = mirabegron).
Although not adequately explained by the sponsor, the questions referred to in the table
headings appear to correspond to the following categories:

Questions 3a, 44, 5a, 6a - Bladder Symptoms
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Questions 3b, 4b, 5b, 6b - Symptom Bother
Questions 3-27 - Quality of Life
The actual questions of the OAB questionnaire are reproduced in an appendix to this report.

In general, there were significant benefits for active treatment over placebo in terms of Bladder
Symptoms and Symptom Bother, with an apparent dose trend (the 25mg dose group did not
achieve significance for Symptom Bother). The clinical meaning of the observed difference is,
however, unclear. There was not a significant benefit for overall QOL, as assessed by questions 3
to 27 of the OAB-q. This information is therefore merely supportive of the more objective

efficacy measures.

Table 40. ANCOVA Modelling Result for ICIQ-OAB, Study 044, Questions 3a, 4a, 5a, 6a

Placebo 25 mg qd 50 mg qd 100 mg qd 200 mg qd
Adjusted mean CFB -1.82 -2.40 -2.51 -2.72 -3.02
Estimated difference 0.58 0.69 0.90 120
to placebo
95% CI -1.13; -0.02 -1.24; -0.13 -1.45; -0.34 -1.76; -0.65
P-value 0.0410* 0.0150* 0.0016* = 0.0001*

CFB = change from baseline
* Statistically significant at the 0.05 level

Table 41. ANCOVA Modelling Results for ICIQ-OAB, Study 044, Questions 3b, 4b, 5b, 6b

Placebo 25 mg qd 50 mg qd 100 mg qd 200 mg qd
Adjusted mean CFB -6.01 -7.83 -8.38 -8.47 -10.02
Estimated difference 182 237 46 401
to placebo
95% CI -4.15; 0.52 -4.70; -0.03 -4.80; -0.12 -6.34; -1.68
P-value 0.1273 0.0474* 0.0396* 0.0008*
CFB = change from baselme
* Statistically signaficant at the 0.05 level

Table 42. ANCOVA Modelling Results for QOL, Study 044, Questions 3 to 27

Placebo 25 mg qd 50 mg gqd 100 mg qd 200 meg qd
Adjusted mean CFB -16.11 -17.09 -20.36 -20.57 -22.19
Estimated difference 0.98 425 4.46 6.08
to placebo
950 CI -5.88;3.92 -9.13; 0.62 -9.37; 0.46 -11.0;-1.19
P-value 0.6943 0.0872 0.0754 0.0149*

CFB = change from baselme
* Statistically significant at the 0.05 level

Finally, the results for the patent perception of benefit are shown below. This endpoint was
listed in the study synopsis as one of the secondary endpoints, but not subsequently mentioned
in the results section of the synopsis or the main study report. The excerpt below shows results
for the last visit, Visit 6. About a third of placebo recipients (32.3%) thought their treatment had
benefited them “very much”, and the results in the mirabegron 50mg group were slightly better
than this (38.8%), implying that about 6.5% (38.8%-32.3%) of mirabegron recipients had an
attributable improvement in the “very much” category. For the overall category of any
improvement, the 50mg dose was associated with at least “a little” improvement in 81.7% of
subjects, compared to 67.1% of placebo recipients. This result was not subjected to a statistical
analysis, but appears to be of sufficient magnitude that a trial of mirabegron treatment would be
considered clinically worthwhile. The problem is that, on the basis of these numbers, of all the
patients reporting they were “very much” improved on mirabegron 50mg, only a small
proportion (6.5/38.8, or 17% of the “very much” responders) are likely to have had an
attributable response and there is no way of distinguishing these from the much larger number
of subjects reporting a placebo response.
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Table 43. Frequencies of Patients’ Perception of Treatment Benefit and Responders, Study 044
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7.2.3. Supportive efficacy study 045
7.2.3.1. Design

This study was a randomised, placebo-controlled dose-ranging study assessing the efficacy of
mirabegron in the treatment of OAB.

The entry criteria were broadly similar to the pivotal studies, but subjects had to have some

urgency incontinence - not necessarily confirmed in the 3-day diary. The listed entry criteria
were:

Male or female outpatient aged between 20 and 80 years at the time of informed consent
Symptoms of OAB for at least 24 weeks before initiation of the run-in period
Capable of walking to the lavatory and measuring urine volume unassisted

Written informed consent

An average frequency of micturition of 8 or more times per 24 hours period and meeting at
least one of the following diary conditions:

— On average, at least one episode of urgency per 24 hours
— On average, at least one episode of urge incontinence per 24 hours

The exclusion criteria were similar to the pivotal studies, but included a lack of urgency
incontinence.

The study was performed from 11 September 2007 (first signed consent) to 3 April 2008 (last
subject evaluation).

Subjects underwent a single-blind placebo run-in period, followed by a randomised, controlled
double-blind treatment period of 12 weeks.

The randomised treatments were:
placebo group: Two mirabegron placebo tablets/day
mirabegron 25mg group: mirabegron (extended-release tablet) 25mg/day
mirabegron 50mg group: mirabegron (extended-release tablet) 50mg/day

mirabegron 100mg group: mirabegron (extended-release tablet) 100mg/day

The major endpoints were the same as described above for Study 044.

The primary efficacy endpoint was change in the mean number of micturitions per 24 hours
from baseline to the end of study.

The secondary endpoints were:
Change from baseline in mean number of urgency episodes per 24 hours

Change from baseline in mean number of incontinence episodes per 24 hours

Submission PM-2012-01928-3-3 Extract from the Clinical Evaluation Report for Betmiga mirabegron Page 77 of 151



Therapeutic Goods Administration

Change from baseline in mean number of urge incontinence episodes per 24 hours
Change from baseline in mean volume voided per micturition
Change from baseline in mean number of nocturia episodes

Change from baseline in the quality of life domain scores assessed by the King’s Health
Questionnaire.

7.2.3.2. Statistics

The primary analysis of the main endpoint was conducted using a Williams’ multiple
comparison between the placebo group and each mirabegron treatment group, using a one-
sided significance level of 0.025. Sample size was chosen to provide adequate power to show
superiority of mirabegron over placebo and to allow demonstration of the dose-response
relationship; prospective sample sizes were assessed using the Williams’ multiple comparison
method, using data from Study 044 to guide assumptions about potential treatment effect and
standard deviations. The sponsor concluded that 165 cases were needed to show superiority of
the mirabegron 100mg group over the placebo group with more than 80% power of detection at
a significance level of 0.025. Allowing for possible dropouts, an enrolment target of = 180
subjects was set for each group.

7.2.3.3. Results
7.2.3.3.1. Baseline data

The groups were acceptably matched at baseline in terms of demographics and disease
characteristics (data not shown).

7.2.3.3.2. Efficacy endpoints

The results for the primary endpoint were consistent with other studies of mirabegron in OAB.
At baseline, the micturition frequency was about 11-12 episodes per 24 hours, and during the
treatment study period this fell by one to two episodes. In the placebo group, from a mean
baseline of 11.17 episodes per 24 hours, subjects experienced a mean change of -1.18 episodes.
In the active groups, additional (placebo-subtracted) changes were observed, ranging from 0.66
episodes in the 25mg group, to 0.74 in the 50mg group and 0.78 in the 100mg group. As shown
in the table below, the 95%Cls for the placebo-subtracted changes did not include zero and
were consistent with a statistically significant treatment effect (p<0.001 in all active groups by
ANOVA). As in all of the other studies, the magnitude of the benefit amounted to less than one
episode of voiding per day, and was therefore of modest clinical utility.

The primary endpoint showed a dose-response trend in the mean placebo-subtracted change,
but there was a great deal of overlap in the 95%Cls, as shown in the table, and the differences
between groups were relatively minor (just 0.12 of an episode difference in the placebo-
subtracted treatment effect from the highest dose to the lowest).
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Table 44. Results for Primary Endpoint and Key Secondary Endpoints, Study 045
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Additional endpoints are shown in the table, and were also consistent with the other efficacy
studies. Incontinence, which is the most distressing symptom for OAB patients and the most
important of the secondary endpoints, was significantly reduced with active treatment.
Interpretation of this endpoint is difficult, however, because of a marked difference between
groups at baseline. In the placebo group, incontinence was reduced by a mean of 0.64 episodes
from a baseline of 1.68 episodes per 24 hours. In the mirabegron 25mg group, treatment was
associated with a reduction of 1.29 episodes from a baseline of 2.20 episodes. The placebo-
subtracted change was 0.39 episodes, but it is unclear if some of the between-group difference
was due to the fact that a higher number of episodes were present at baseline, giving more
chance for regression to the mean and the placebo effect to prevent episodes independently of
any true treatment effect. In the 50mg group, the placebo-subtracted change was -0.40 episodes
and in the 100mg group, -0.54 episodes, with confidence intervals showing a significant
difference between active treatments and placebo but no significant difference between active
groups. The dose trend showed a numerical increase across doses, but with small differences
between the mean treatment effects.

As shown in the table, the mean volume voided per micturition was significantly higher in the
active groups, but the actual volume difference was only 13-20 mL across the active groups,
compared to placebo. Urgency episodes were reduced, relative to placebo, by 0.27, 0.29 and
0.67 episodes per 24 hours, in the 25mg, 50mg and 100mg dose groups, respectively, but only in
the highest dose group did the 95%CI exclude zero difference. At the proposed dose of 50mg,
the mean benefit was about one episode of urgency prevented every 3 to 4 days. Urgency
incontinence was reduced by 0.24, 0.27 and 0.45 episodes per 24 hours, relative to placebo,
with the 50mg and 100mg doses showing statistical separation from placebo. The 95%CI for
50mg dose included the possibility that only one episode of urgency incontinence was
prevented every 100 days. Nocturia was not significantly reduced with 50mg or 100mg, but the
25mg dose group did show a significant reduction, relative to placebo. The magnitude of the
mean benefit for nocturia was modest: placebo-subtracted changes were -0.20,-0.16 and -0.15
in the 25mg, 50mg and 100mg dose groups, respectively; note that this is the opposite of the
expected dose trend.

The sponsor performed a number of additional analyses, including one which considered the
proportion of subjects normalised for the main symptoms of urgency, incontinence and
nocturia. For the proposed dose, 6% of subjects (20.2%-14.2%) had an attributable
normalisation of urgency, 2.9% (45.8%-42.9%) had an attributable normalisation of
incontinence, and 2.9% (14.8%-11.9%) had an attributable normalisation of nocturia.
Treatment was therefore associated with a fairly low yield of good responses.
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Table 45. Percentage of Subjects Whose Symptoms for Secondary Endpoints (other than QOL)
Disappeared at End of Study 045

Item Placeba 25 mg \;ﬁ_{‘;lrlngs 100 mg
Mean number of urgency episodes 142% O16% 0% 05.19%
Mean number of mcontmence episodes (i['}z{-;ig) (18323?) (i?lsi:) (560%)
Mean number of nocturia episodes (ﬁiéﬁﬁ) (Eliizi) (21?1?513) (194%)

Number of resplved subjects/total number of subjects (percentage)

Assessments of quality of life showed that active treatment was associated with some significant
benefits in some domains. For the proposed dose of 50mg, a significant reduction

(improvement) in KHQ domain scores was observed for Incontinence Impact, Role Limitations,
Physical Limitations, Emotions and Severity Measures.
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Table 46. QOL Scores, Study 045

Ttem Placebo YMI178
_ (n=201) 25 mg (n=204) 50 mg (w=200) 100 mg (n=200)

General health perception (Domain 1)
Bazeline 33.3=2021 321=15834 il4=1825 335=1744
End of smdy il1=2144 1BE=19.40 ilé=2043 291=1714
Change =22+ 204% -3.3=21.01 0.3=21.70 441996
F value? _ - =1 =2 0.194
Incontinence impact (Domain I)
Bazeline 483=2579 3232647 497 27.55 50.0=2588
End of smudy 41.0=26.82 359=2484 36.5=26.36 348=2595
Change =7.3226.70 -16.5 = 29.50 -13.2£2949  =15222947

_Pvaluet B - =0.001 0.005 0.004
Role mitations (Domain 3)
Baseline 371 =2463 3843592 368 =2645 36.9=2338
End of smdy 0.3=229% 25922126 254=2315 243=2241
Change -5.7% 24.73 -125+x217.29 -11.3=254% =12.6+2570
P value? - =1 0.025 0.013
Physical limitations (Domain 4)
Baseline 394 =2652 406 = 2688 4022648 36.8=25235
End of smdy 137=2453% 2802387 H4=2410 26.2=2470
Change ~-5.7x2548 -12.6 = 26.62 -10.8 = 24.55 =106 = 25.07
P valuet - 0,003 0.011 0.016
Social Emitations (Domain £)
Baseline 216=2532 320=2384 2072360 20.3=22.02
End of smdy 18.7=23.08 14.3 £ 2051 16.0=21.36 13.0=20.16
Change =3.2+21.03 -7.8=2154 -4 7% 1798 =73+ 18.39
P valuet ) - -3 0.070 0.021
Personal relationships (Domain 6)%
Bazeline 58=1682 10.0 = 18.10 10.8=2016 100= 1843
End of smdy 73=1441 631333 80x1798 6.8=1652
Change -0.8=1438 -3.35=1549 -26x13.45 -3.21x17.19

_Puvalet - =F -z 0.104
Emotion: (Domain 7)
Bazeline 400 =2908 429+ 38355 1882552 40.5 = 26.36
End of smdy 126=2493 29.0£3731 2882563 J68=2446
Change 7.4 2376 -13.9= 2419 =10.0£21.19 =13.7+£23.76
F value? _ - =1 0.028 0.004
Lleep energy (Domain §)
Bazeline 28.3 = 2507 312+235354 /9=2411 26.9=23.90
End of study 21.9=20.86 19.8=2228 21522233 17422122
Change -6.4=21.13 -11.4=22.13 -84 =15.84 -35£19.16
Prvaluet _ - -1 -z 0.060
Severity measure: (Domain 9)
Baseline 280=1836 300=1926 320=x2142 31.5=1940
End of study 23.3=1832 121 =19.64 23419385 21.2=18.64
Change =4.7=13.09 -7.9£1591 -8.5%15.58 -103=1644
P value? - 0.020 0.007 =0,001

o = Number of subjects at Vizit 2 (bazeline)

Mean £ 5D

7.2.4. Supportive efficacy study 008
7.2.4.1. Design

Study 008 was a small randomised, double-blind, parallel group, proof-of-concept study of the
efficacy of mirabegron in comparison with placebo and tolterodine in patients with
symptomatic OAB. It only had 63-65 subjects per dose group, and therefore lacked the statistical
power of most of the other supportive studies. It was also very short. A 2-week single-blind
placebo run-in period was followed by a 4-week double-blind treatment period, and then a 2-
week single-blind placebo follow-up period. The doses employed (100mg bid and 150mg bid)
were also well in excess of the recommended dose of 50mg daily, being 4 and 6 times the
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recommended daily dose, respectively. For all of these reasons, it is only weakly supportive of
the proposed usage of mirabegron.

The main entry criteria were similar to those in the pivotal studies: eligible subjects were of
either gender, aged = 18 years, with symptoms of OAB (urinary frequency and urgency with or
without incontinence) for =2 3 months. Patients had to have a micturition frequency of = 8
episodes per 24-hours on average during the 3-day diary period, and at least 3 episodes of
urgency (grade 3 or 4), with or without incontinence, during the 3-day diary period.

Subjects were randomised to one of the following treatments, with sufficient placebo tablets
provided to maintain the blind:

Group I - mirabegron 100mg bid
Group II - mirabegron 150mg bid
Group III - tolterodine 4 mg od
Group IV - placebo

The primary endpoint was the same as other supportive studies: change from baseline in mean
number of micturitions per 24 hours.

Secondary efficacy endpoints were:
Change from baseline in mean volume voided per micturition
Change from baseline in mean number of incontinence episodes/24 hours
Change from baseline in mean number of nocturia episodes/24 hours
Change from baseline in mean number of urge incontinence episodes/24 hours
Change from baseline in mean number of urgency episodes/24 hours
Change from baseline in severity of urgency
Change from baseline in patient perception of bladder condition
Patient perception of treatment benefit

The two subjective endpoints were assessed with simple categorical scales. A 3-point scale was
used for assessment of treatment benefit and a 6-point scale for the patients’ perception of their
bladder condition.

For the patients’ assessment of treatment benefit, the question “Has the treatment been of any
benefit to you?” had the three possible outcomes:

1. No
2. Yes,alittle
3. Yes, very much

For the patients’ perception of bladder condition, the stem “My bladder condition...” had the
following six possible completions:

Does not cause me any problems at all
Causes me some very minor problems
Causes me some minor problems

1
2
3
4. Causes me (some) moderate problems
5. Causes me severe problems

6

Causes me many severe problems
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7.2.4.1.1. Statistics

Changes in mean number of micturitions per 24 hours were analysed by ANCOVA, with
treatment as a fixed factor, and centre as a random factor. Baseline micturition frequency was
included in the model as covariate. Comparisons were tested with a two-sided significance level
0.05. Sample size was not based on statistical considerations as this was a proof-of-concept
study.

7.2.4.2.
7.2.4.2.1.

Results
Baseline data

The groups were acceptably matched at baseline for a minor supportive study, apart from
baseline incontinence frequency (see table below), which was greater in the 150mg BID group.

7.2.4.2.2. Efficacy endpoints

Results for the primary endpoint of micturition frequency were positive. The magnitude of the
estimated placebo-subtracted treatment benefit was greater than in the pivotal studies, and was
slightly more than one episode of micturition, from a baseline of 11 to 12 episodes per 24 hours.
This could reflect the use of high total daily doses (4 or 6 times the proposed daily dose). For the
100mg bid dose, the placebo-subtracted change in micturition frequency was -1.02, and for
150mg bid it was -1.03, with 95%Cls excluding zero as shown in the table below. The active
control, tolterodine, showed a lesser treatment effect that was not significantly different from
placebo.

For the major secondary endpoint, incontinence frequency, the estimated treatment effect
amounted to more than one episode of incontinence in the 100mg bid dose group, which is
better than the results obtained in the larger pivotal studies, which used once daily dosing. The
dose trend in Study 008, however, was the reverse of the expected trend and the higher dose
group did not show a significant effect, which is likely to reflect the relatively low patient
numbers in combination with a fairly modest treatment effect, so that the treatment effect was
easily swamped by random variation. In the 100mg bid dose group, the reduction in
incontinence was 1.16 episodes over and above the placebo effect (95%CI -1.93 to -0.38), from a
baseline of 2.5 episodes per 24 hours. In the 150mg bid group, the placebo-subtracted reduction
in incontinence was only 0.57 episodes (95%CI -1.34 to +0.20), from a baseline of 3.57 episodes
per 24 hours.

Table 47. Results for Primary and Key Secondary Endpoints, Study 008

Primary Efficacy
Endpolnt Secomdary EMcacy Endpednt
Treatmeat Change from Basehine to Fimal Visit in:
Arm Mean Number of
Number of Alean MNumber Mean Violume Mean Number Urge Mean Number
Patients Alean Number of | of Incontinence Volded {mL) of Urgency Tocontlmence of Mocturla
Randemized’ Micluritions per | Episodes per 24 | per Aliclurition | Epiode® per | Episodes per 24 | Episvodes per 24
Study Mo, Completid Statistic 24 Howrs (FAS) | Howrs (FAS) 24 Homrs (FA%) Homrs (FAS) Haurs (FAS)
Placeba n (] 63 W 57
'r'ﬁp. 3.1~4:I||'.c_ 12.34 (3.51) 3 2.00(1.54) LB6 (1.16)
Change from Baselme : 078 (148 0.23(0.95)
. 1 . ] 37 SB
"“"]l;*”" [Bascline } 21 (230] LE4 (0.57)
100 e, bad b Change trom Baselme i1 L 3:2 -__2 1B 1] ::3_-_-.1 73}
e Dafference fron 2 ] 0978 0398
178.00 1 Placebs ', -0 (195 -0 L8} ], - (-1.75 021 (=085, 0026
e wiibearon 1D (] 41 [5] 5] T
I“:'L.I'Z‘,"ﬁ?l.;l : _.IK. h !L:wll::e. 1225 (342 537547} 8,55 (4 54} 54718 55) 192 (1.08)
S0 me, bed L hange fran Baselme ITERE =194 (2640 =223 {3.80) R TERT] {085}
560 Dafference from 1058 0.47 EElT a.53 17
- | Flagebo 169 0 (=1 e, 0 20 (=2 54 -0 21} 1,12 04 o 44, 016
herodie 2 83 41 [ ] 8
R [ Daselne 00 (3.06) 363 (243 1759 (63.21) 533 (1.64) 370211} 1.84 (1.08)
e | L4 Eu.u-=-r Erons Baselme 1.27{1.9% -1, £ 13 214218} 198 {2 84 ~b 55 (155 AT{0ET)
(‘6-(‘ Ihfferesse fron 0,40 081 [ERT: -1 0 044 1]
- | Placebo (-1.06. 0,28 (1,54, 0020 271, 38010 | 200008 | (108 0.28) 47, 0.0

For the other diary-related endpoints, a significant benefit for mirabegron 100mg bid was
shown for the mean number of urgency episodes, the mean number of urgency incontinence
episodes, and the mean number of nocturia episodes, but not for the mean volume voided. For
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the 150mg bid dose, a significant benefit was shown for volume voided and mean number of
urgency episodes, but not for mean number of urgency incontinence episodes or nocturia
episodes, as determined from the 95%CIs which are shown in the table. The achievement of
some endpoints but not others, with no consistent trend across doses, is likely to reflect the
relative low patient numbers. In broad terms, the magnitudes of the observed mean changes for
these secondary endpoints were consistent with the pivotal studies, where the majority of these
endpoints were achieved.

The distributions of responses for the subjective endpoints, as assessed at the final visit, are
shown in the tables below. Recipients of mirabegron were more likely to report that they had
responded to treatment “very much”, compared to placebo recipients. Tolterodine recipients
were even more likely to report that they had improved “very much”. In the sponsor’s report,
neither the table reproduced below nor the accompanying text indicated clearly what definition
of responder was being used in the final line of the table, but it appears to have been patients
showing a positive shift in category.

Logistic regression of the proportion of responders showed that there was a statistically
significant difference between mirabegron 100mg bid and placebo (p=0.0150), and between
mirabegron 150mg bid and placebo (p=0.0038) for this endpoint. The difference between
tolterodine 4mg od and placebo was also statistically significant (p=0.0001), but the difference
between the tolterodine and mirabegron groups was not statistically significant.

Table 48. Patients’ Assessment of Treatment Benefit, Study 008

Pooled
YM178 YM178 YMI178 | Tolterodine
Placebo | 100 mg bid | 150 mg bid group 4 mg od
Characteristic Statistic n_ (%) n_ (%) n_ (%) n_ (%) n_ (%)
Number of
patients N 64 65 63 128 63
Patients No 18 (28.1%) | 7 (10.8%) [ 8 (12.7%) | 15 (11.7%) [ 3 (4.8%)
assessment of Yes. a little 33 (51.6%) | 37 (56.9%) | 32 (50.8%) | 69 (53.9%) | 33 (52.4%)
treatment benefit | Yes, very much 13 (20.3%) | 21 (32.3%) | 23 (36.5%) | 44 (34.4%) | 27 (42.9%)
Number of responders on patients’
assessment of treatment benefit 32 (50.0%) | 39 (60.0%) | 45 (71.4%) | 84 (65.6%) | 47 (74.6%)
Table 49. Patient Perception of Bladder Condition, Study 008
Pooled
YM178 YMI178 YM178 | Tolterodine
Placebo 100 mg bid | 150 mg bid group 4 mg od
Characteristic Statistic n (%) n (%) n (%) n (%) n (%)
Number of
patients N 64 65 63 128 63
Patients Does not cause me
perception of any problems at all 3 (4.7%) 4 (6.2%) 5 (7.9%) 9 (7.0%) 6 (9.5%)
bladder condition | Causes me some
(PBC) Very munor
problems 7(10.9%) | 10(15.4%) | 11(17.5%) | 21 (16.4%) | 15 (23.8%)
Causes me some
minor problems 8(12.5%) 14 (21.5%) | 16(25.4%) | 30(23.4%) | 12 (19.0%)
Causes me (some)
moderate problems | 22 (344%) | 28 (43.1%) | 17 (27.0%) | 45(35.2%) | 18 (28.6%)
Causes me severe
problems 18(28.1%) | 7(10.8%) | 11 (17.5%) | 18 (14.1%) | 12 (19.0%)
Causes me many
severe problems 6 (9 4%) 2(3.1%) 3 (4.8%) 5(3.9%) 0
PBC resp V2(1) 34 (53.1%) | 36(554%) [ 43(683%) | 79(61.7%) | 38 (60.3%)
PBC resp V2(2) 11 (172%) | 18 (27.7%) | 21 (33.3%) | 39 (30.5%) | 20 (31.7%)

There was a corresponding in shift in responses for patient perception of bladder condition
(PBC), with placebo recipients being more likely to report moderate or severe bladder
problems, and mirabegron recipients more likely to report moderate or mild problems, as
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shown in the table above. Inspection of the proportions responding with an improvement
(reduction) by one category (PBC_resp_V2(1)) and of those with a favourable shift of two
categories (PBC_resp_V2(1)) suggested that active treatment was more likely to produce a
favourable shift. Formal logistic regression of this endpoint showed that there was no
statistically significant difference between mirabegron 100mg and placebo (p=0.0618). The
mirabegron 150mg group was statistically significantly different from placebo (p=0.0135),
however, and the difference between tolterodine and placebo was also statistically significant
(p=0.0165). The difference between tolterodine and the mirabegron groups was not significant.

Overall, the results in this study are broadly consistent with the pivotal results, and add to
external validity of the pivotal studies, but have limited applicability because of the doses used,
the low patient numbers, and the short duration of treatment.

7.2.5. Long-term study 049
7.2.5.1. Design

Study 049 was a long-term safety study with no placebo group, though it did employ tolterodine
as an active control. The assessment of efficacy was a secondary focus, and the study was not
powered or designed to show superiority of mirabegron over the active control; it is therefore
only weakly supportive of the efficacy of mirabegron.

Patients were eligible if they were adults of either gender with symptoms of OAB for = 3 months
and recorded an average frequency of micturition = 8 times per 24-hour period during the 3-
day micturition diary period, with at least 3 episodes of urgency (grade 3 or 4) with or without
incontinence, during the 3-day diary period.

The study consisted of a single-blind placebo run-in period of 2 weeks, followed by a
randomised double-blind, active-controlled treatment period of 12 months. Patients were
randomly assigned with equal likelihood to receive mirabegron 50mg, mirabegron 100mg or
tolterodine ER 4 mg once daily for 12 months. The randomised, double-blind, active-controlled,
treatment period consisted of assessment visits at months 1, 3, 6, 9 and 12.

The sponsor listed a large number of efficacy endpoints, all of which were considered
secondary.

Change in mean number of micturitions per 24 hours

Change in mean number of incontinence episodes per 24 hours

Change in mean volume voided per micturition

Change in mean number of urgency incontinence episodes per 24 hours
Change in mean number of urgency episodes (grade 3 and/or 4) per 24 hours
Change in mean level of urgency

Change in the mean number of pads used per 24 hours

Change in mean number of nocturia episodes per 24 hours

Change in Symptom Bother and HRQL scores as assessed by the OAB-q
Change from baseline to month 12 and Final Visit in PPBC

Change from baseline to month 12 and Final Visit in the TS-VAS

Change in scores as assessed by WPAI:SHP

Change in scores as assessed by the EQ-5D questionnaire

Change in the number of non-study physician visits for the patient's bladder condition
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In addition, for the change from baseline in PPBC, an analysis was performed at month 12 and
Final Visit based on the following improvement from baseline definitions:

Improvement: = 1 point improvement from baseline
Major improvement: 2 2 point improvement from baseline

Unless stated otherwise, the endpoints were assessed as changes from baseline to months 3, 6,
9, 12 and Final Visit, sometimes with a month 1 assessment as shown in the tables.

7.2.51.1. Statistics
Results in each group were compared with ANCOVA.
7.2.5.2. Results
7.2.52.1. Baseline data
The groups were reasonably well-matched at baseline (data not shown).
7.2.5.2.2. Efficacy endpoints

As shown in the table below, favourable changes were observed in all three treatment groups,
with reductions in incontinence frequency, micturition frequency, and mean volume voided
from baseline to the final visit. It is unclear how much of the observed improvement was due to
the placebo effect and regression to the mean, but the mean reductions in both incontinence
(1.01 to 1.24 across the mirabegron dose groups) and micturition frequency (1.27 to 1.41
episodes) were broadly comparable to the changes seen in the placebo groups of the pivotal
studies. For instance, in Study 046, the mean reduction in incontinence for placebo recipients
was 1.17 episodes from a baseline incontinence frequency of 2.67 episodes per 24 hrs, and the
mean improvement in micturition frequency was 1.34 episodes per 24 hrs from a baseline of
11.7 episodes per 24 hrs. Although a comparison across studies is inherently unreliable, the
strong placebo response demonstrated in the pivotal studies suggests that a large proportion of
the observed changes in the table below could have been due to factors other than the active
pharmacological treatment.

Table 50. Results for Major Efficacy Endpoints, Study 049

Treatment Efficacy Endpadnts
Arm Change from Baseline to Fimal Visit in: Chamge from Baselime to Month | in:
Number of Mlean Number of Mean Number of
Patirnts I esntimenoe Alean Numbser of Mean Volume Incantinrnde Meam Number af
Ramdombred! Epizodes per 24 Misturitions per 24 Vaoided (mL) per Epiodes per 24 Micturitions per 24
Sty Na Completed Satiti Heurs (FAS-T) Heurs (FAS) M tarition (FAS) Haours (FAS-T) Houri (FAS)
n 4T8 TH ] 478 788
D,:L:Lh'::; Bavelime T8 (0120 113 [0.100) 150.1 (209 167012 1112 (0055
E156M% Adpevied Change -1 -1.27 (0083} 17.5{1.65) 0,94 (0060
freem Batelne =144 -1L11) (143. 20.7 7. .80

1 802 02
M e ool hiwsbepron =
[175-LL-045] 1?3-‘_",:[4: OCAS 100 mg Bz

524845 Adpraed Cliange 3
from Baselme 183. 24
_ . W1
.".‘-|MI4-5-.- I'._" ER Baiee TR
£1380] Adyened Change 126 (0.03 eI
Loan Baishas =143 -L.1W 145 2013

Results for some other endpoints are displayed in the tables below but note that the same
difficulties of interpretation apply to these minor endpoints, and that most or all of the observed
changes could be due to the placebo effect. For many diary-based endpoints, the sponsor did not
produce convenient summary tables, so the data is not reproduced here. Consulting the long,
unabridged tables in the appendix of the study report did not raise any significant new issues,
but merely emphasized the difficulties of interpretation that arise without a placebo group.

The Treatment Satisfaction VAS showed that, on average, patients in all three groups had an
improvement in satisfaction compared to baseline, with the greatest improvement seen in the
tolterodine group. Similarly, all groups showed a mean decrease in Symptom Bother scores and
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amean increase in QOL scores, but this could reflect the placebo effect or some degree of

spontaneous improvement unrelated to active treatment.

Table 51. Change from Baseline in TS-VAS, Study 049

Mirabegron Tolterodine
50 mg 100 mg ER 4 mg
Parameter (n=789) (n= 802) (n=791)
Baseline
n 654 676 676
Mean (SE) 487(0.138) 4.88 (0.133) 5.01(0.131)
Meadian 4.60 4.80 490
Range 0.0to 10.0 0.0to 10.0 0.0to 10.0
Final Visit
Mean (SE) 6.98 (0.165) 7.03 (0.114) 721(0212)
Median 8.00 815 8.00
Range 0.0 to 80.0 0.0to 10.0 0.0t095.0
Change from Baseline
Mean (SE) 2.10(0.195) 2.15 (0.151) 220 (0.230)
Median 130 1.35 1.25
Range -100t0 77.7 -9.7t0 10.0 -9.7 10905
ANCOVA Madel %
Adjusted mean change from baseline (SE) 2.08 (0.167) 2.11(0.164) 2.27(0.164)
93% two-sided CI (1.75,2.41) (1.79, 2.43) (1.94, 2.59)

Table 52. Change from Baseline in Symptom Bother and QOL, Study 049

Mirabegron Tolterodine
50 mg 100 mg ER 4 mg
Scale (n=789) (n=802) (n=791)

Adjusted mean change from baseline ¥

Symptom Bother Score -131 -14.8 -143

HRQL Total Score 10.7 11.7 114
Coping 122 13.6 133
Concern 11.8 133 125
Sleep 10.7 10.8 11.2
Social 6.5 72 72

The best that can be said of the efficacy results in this study is that, if treatment was associated
with any efficacy, there was no obvious waning of that efficacy with continued use. The graphs
below show that the main efficacy variables were fairly stable after the first month.
Unfortunately, this is of limited reassurance given that the improvements in micturition
frequency and incontinence could be due to the placebo effect and regression to the mean.

Without a placebo group, the results are essentially uninterpretable.
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Figure 20. Adjusted Mean Change from Baseline in Incontinence Frequency, Study 049

Figure 21. Adjusted Mean Change from Baseline in Micturition Frequency, Study 049

7.2.6. Long-term study 051
7.2.6.1. Design

Study 051 was another long-term safety study in OAB patients. It assessed two doses of
mirabegron (50mg daily and 100mg daily), but it did not randomise between the dose groups,
and it had no control group of non-mirabegron recipients. It is primarily useful for assessing
safety and provides only very weak support for the claim of mirabegron efficacy.

The study consisted of a 1-week run-in period and a 52-week treatment period. After the 1-
week run-in period, subjects who satisfied the inclusion criteria were enrolled for treatment.
They all started with mirabegron 50mg, taken orally once daily. An optional increase in dose to
100mg daily was available at the week 8 visit, provided that 50mg was found to provide
insufficient efficacy, the investigator concluded that the subject’s safety was not at risk, and the
subject desired the increased dosage. When dose was increased to 100mg, this dose was
generally maintained until treatment completion unless adverse events occurred.
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Because subjects who had not responded to 50mg were the ones who escalated therapy to
100mg, the final dose groups were selected on their basis of treatment responsiveness, and it is
impossible to compare the efficacy at the two doses. Furthermore, without a placebo group, it is
impossible to determine what changes were due to the placebo effect and regression to the
mean and what changes, if any, were due to active treatment.

To be eligible, patients had to be adults = 20 years with OAB and average at least 8 micturitions
per 24 hours in their 3-day baseline micturition diary, with at least 1 urgency episode per 24
hours on average, or at least 1 urge incontinence episode per 24 hours on average. Other entry
criteria were similar to the pivotal studies.

The efficacy endpoints were as follows:
Change from baseline in mean number of micturitions per 24 hours
Change from baseline in mean number of urgency episodes per 24 hours
Change from baseline in mean number of incontinence episodes per 24 hours
Change from baseline in mean number of urge incontinence episodes per 24 hours
Change from baseline in mean number of nocturia episodes
Change from baseline in quality of life domain scores on King’s Health Questionnaire
None of these was considered primary, as the study’s main focus was long-term safety.
7.2.6.1.1. Statistics

Because this was an uncontrolled study, the results were primarily reported with descriptive
statistics.

7.2.6.2. Results
7.2.6.2.1. Baseline data

The baseline demographics and disease characteristics were typical of an OAB population (data
not shown).

7.2.6.2.2. Efficacy endpoints

The main efficacy results are shown in the table excerpt below (results for Study 049 have been
removed). The table shows results for those who only received 50mg, versus those who used
100mg in addition to 50mg. For some endpoints, the changes were greater in the lower dose
group, and for others the changes were greater in the higher dose group. Because the subjects
were not randomly assigned to groups, it is not possible to draw any conclusions about the
relative efficacy of the two different groups, and it is not known whether the changes listed in
the table reflect efficacy, the placebo effect or regression to the mean. The changes from
baseline appear broadly comparable to changes observed in the placebo groups of other studies,
so the study does not provide evidence of a strong therapeutic effect.

Table 53. Results for Major Efficacy Endpoints, Study 050

i Efficacy Endpeinti
Change from Baseline 1o Final Vil i
Mean Number of Mean Number of
Treatmsnt Incontinence Mean Number of Mean Number of Urge Incontinence Alean Number of
Arm Episodes per 24 Aicturitions per 24 Urgemey Eplsodes Epinodes per 24 Nocturia Eplsodes
Siudy Na. | Slanisnic Houri (FAS) Hours (FAS) per 24 Hours (FAS) Heurs (FAS) (FAS)
5 10+ 146 148 105 (FH
(";"r:“_"f;'_ r 195 (1632 (EE [NETRETE 1.7% (1,581} T52 (DEET}
-.-:u-_]mr 130 (14000 18 (2075 130 (2.948) 152 (1.400) ELT{-ELF]
R ® e #i ]
LT — | . T ") 3
A4S T g | Bavelime T TEELC] (EETERTS: LT X TR T (2070 T (1085
[used] Clangr Bioes 158 (2.143) EESTFEITT] ITI(2BE) 133 (190 1
Baselme
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When viewed graphically, it is clear that the main efficacy variables, including mean number of
micturitions (Figure 22) and mean number of incontinence episodes (Figure 23), showed
substantial spread in terms of standard deviations, and did not convincingly depart from
baseline.

Figure 22. Change from Baseline in Mean Number of Micturitions Per 24 Hours, Study 050

Figure 23. Change from Baseline in Mean Number of Incontinence Episodes Per 24 Hours,
Study 050

The KHQ results are shown below. Decreases (improvements) were observed in all domains,
but without a placebo group it is impossible to know to what extent this is due to the placebo
effect and regression to the mean.
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Table 54. Change in QOL Scores, Study 050

All subjects

Subjects Maintained
at 50 mg

Subjects Increased
to 100 mg

General health perception (Domain 1)

Week 28 viant

-4.5=22.99(182)

=3.7= 23.63 (133)

=1.1=2082(47)

Week 52 visnt

=-7.8=21.37(164)

-3.4=2287(122)

-6.0=1639(42)

Final assessment

=53 = 21.86 (192)

—-6.9=23.36 (144)

-4.2=16.58 (48)

Incontinence impact (Domain 1)

Week 18 visit =X7.1=2949(18)) =104 =28 23 (135) -N6=32237(47N

Week 32 visit =12 8%2782(164) =23 8=2727(122) -198=29050 (40

Final assessment =32 7=3850(192) =24 327 66(144) -18.1=30.72(48)
Role limitations (Domain 3)

Week 28 visit =132%23506(182) =153 %24 84 (135) =17.0=24904 (4T

Week 32 visnt =195 2779 (164) =21.6=26356(122) -135=3063 (4D

Final assessment =193 2738 (190) =21.5%=26.14 (144) =12.5% 30,07 (48)
Phyvsical limitations (Domain 4)

Week 18 visit =32 1%3645(18)) =137 %2666 (135) =174=2553(47)

Week 52 visit =17.5=28.20(164) —186=2924(12)) =143 253940

Final assessment =179 28.00(192) =193=29 08 (144) -135=2423 (48
Social imitations (Domain 5)

Week 28 visit -11.6=21.21(18%) =131 2098 (135) -73=2152(4T

Week 32 visnt =07 =12 82 (164) =105=2394(122}) -7.3=1926(41)

Final assessment =0.9= 22 00 (192) =10.9= 2401 (144) =7.1=19.10(48)
Personal relationships (Domain 6)

Week 18 visit =49=13.12(128) =4.7=12.55(95) =5.6=14 83 (33)

Week 52 vusit =4.7=16.52 (114) -3.6=1596(84) =7.8+17.90(30)

Final assessment =4.7=1599(135) -4.2=1532(102) =6.1=18.07(33)

Emotions (Domain 7)

Week 28 visit

=19.2= 2268 (182)

—-19.3 =24 24 (133)

-189=17.63 (4T

Week 52 visit

=17.6=24.33 (164)

-18.1=26.00 (122)

-16.1 = 18.88 (42)

Final assessment

=17.5=24.66 (192)

—-18.2=2640(144)

-15.5=1858 (48)

Sleep / energy (Domain 8)

Week 28 visit

-13.4=18.58 (182)

=-13.0=18.85 (133)

-145 1793 (47)

Week 52 visut

-12.3=2046 (164)

-13.3=18.17(122)

—0.5=26.07(42)

Final assessment

=13.0=20.21 (192)

-14.1=1831(144)

=9.7=2499(4%)

Severity measures (Domain 9)

Week 28 visnt

—-14.4=16.91 (132)

-15.8 = 16.76 (135)

=-10.6 = 16.95 (47)

Week 52 visit

-14.4=16.11 (164)

-15.5=16.04 (122)

-11.3=16.10(42)

Final assessment

=14.1=16.57(192)

=13.6=16.32 (144)

—04=16.61(48)

Mean = 5D. The number of subjects is shown within parentheses.

In conclusion, because it lacked a randomised, controlled design, this study provides almost no
insight into the long term efficacy of mirabegron.

7.3. Analyses performed across trials

Because the three pivotal studies shared entry criteria and endpoints, they were suitable for a
pooled analysis, which is reproduced below. Note that the studies were all slightly different in
terms of the treatments being assessed, with Study 046 using a tolterodine control group as
well assessing mirabegron 50mg and 100mg, Study 047 just assessing mirabegron 50mg and
100mg, and Study 074 assessing 50mg and 25mg, but not 100mg. The pooled results therefore
involve all three studies, for the proposed 50mg dose, but only Studies 046 and 047 for the
100mg dose.

In general, the results for the proposed 50mg dose in the pooled analysis were consistent with
the individual studies. The results in the 25mg group were derived from only one study, so the
confidence intervals were broader. The magnitude of the effects at this dose also appeared
inferior to the pooled 50mg results.
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Table 55. Overview of Efficacy Results, Individual and Pooled Pivotal Studies

[Study 178-CL-046] Study 178-CL 047 |Srudy 178-CL-074] Pooled Primary Smdies
Mirabegron | Mirabegron | Tolterodine | Alirabegron | Alirabegron }!.ll:begwn | AMi abqwn Mirabegron | Mirabegron
50 mg 100 mg ER 4 g 50 mg 104 g 25 50 mg 50 mg 100 mg

Coprimary Efficacy Resulis
Eh]l'? from Baseline ro Final Visit in Mean Number of Incontinence Episodes per 24 hours (FAS-I)

293 281 300 312 296 2354 2357 862 577
Adj.usmdmem difference vs placebo (SE) | <041 (01160) | 02900.162) | -0.1000.159) | 034 (0.060) | -0.50(0.162) | 0400017 [ -042(017) | -0.40(0.09) | -041(0.10)
95% 2-sided C1 (0.72,0.00) | (0.61,003) | (-042,021) | (066, -0.03) | (-0.82, -0.18) | (-0.74, -0.06) | (-0.76,-0.08) | (-0.38,-0.21) | (-0.62,-0.1%)
P value 0.003= 0.010e 0.11 0.026s < (0018 0.005= 0.0014 <0.0018 00018

(h:hsp from Bateline to Final Visit_ in Mean Number of Micturitions per 24 howis (FAS)

473 478 475 425 412 410 426 1324 500
-m;umdmm difference vs placebo (SE) | -0.60 (0156) | -0.44(0.156) | -0.25(0.156) | -0.601 (0.188) | -0.70(0.189) | -047(0.18) [ -042(017) | -0.55(0.100) | -054(0.12)
95% 2-sided C1 (090, 0.29) | (-0.74,-0.13) | (-0.55,0.06) | (098, -0.24) | (-107,-033) | (-0.82,-0.13) | (-0.76,-0.08) | (-0.75, 0.36) | (-0.77,-0.31)
P value 1 0.0017 0.005% 0.11 0.0017 0.0017 0,007 0.015% <0.0017 0D001F

Eev Secondary Efficacy Resuls
Change from Baseline ro Final Visit in Mean Volume Voided per Micrarition (mL) (FAS)

n 472 478 475 424 412 410 426 1312 E00

Adpusted mean difference vs placebo (SE) 119 (2.83) 13.2 (2.82) 12.6(2.83) 111 (3.43) 11.0(3.45) 4.6(3.16) 124 (3.13) 119(1.82) 123(2.12)

@5% 2-saded C1 (6.3, 17.4) (7.7,18.7) (7.1,18.2) (44, 179) 4.2, 17.7) (-1.6, 10.8) (6.3, 18.6) (8.3,15.3) (8.1, 16.5)

P vale 1 = 0.001= < 0.001% = 0.001* 0.001= 0.002# 0.155 <0 001#5 <0.001# <0001#
Ehalge from Baseline to Week 4 in Mean Sumber of Incontinence Episodes per "-l hours (FAS-I)

o3 281 0 293 154 255 357 574

-\di.wedme.m difference vs placebo (SE) | -0.32 (0.167) | -0.38(0.169) | -0 3-:- (0 166) | -0.48 (0.166) | -046(0.168) | 034017y | 051 (017) | 045(0.10) | -042(0.12)

5% 2-sided C1 (0.71, 006 | (-0.71, 0.05) | (-0.68,-0.03) | (-0.80,-0.15) | (-0.79, -0.13) | (<068, -0.01) | (-0.85,-0.17) | (-0.64, 0.26) | (-0.65, -0.20)

Pvalue § .00 0.002% [TTEN 0.003= = 00018 0.039% =H.01#E <0.001% 00018
Change from Baseline to Week 4 in Mean Number of Micturitions per 24 hours (FAS)

n 471 477 474 422 409 410 424 1317

Adyusted mean difference vs placebo (SE) | -0.40 (0.136) | -0.52(0.136) | -0.33 (0.136) | -0.42 (0.182) | -0.60(0.183) | -0.18{0.176) | -037(0.17) | -0.40(0.09) | -0.56(0.11)

3% 2-sided CT (-0.66, 0.13) | (-0.79, -0.26) | (060, 006 | (-0.77,-0.06) | (-096, -024) | (-0.53,0.16) | -0.70,-0.03) | (0.390-022) | (-0.78, -0.35)

P value 1 0.004= 00012 0.016* 0.022= 0.001# 0.30% 0.0358 <0.001# <0001

Kev Secondary Efficacy Resulis for Study 178-CL-074 and Pooled Primary Studies; Additional Secondary Efficacy Resulis for Studies 178-CL-046 and 178-CL-047
Change from Baseline ro Final Visit in Mean T.nr-! oft rgency (FAS)
n

475 473 425 411 410 426 1323 556
Adysted mean difference vs placebo (SE) | -0 09 (D 040y | -0.08 (0.0400 | -0.07 (0.040p | -0.10 (037 | -0.13 (0037) | -0.07(0.04) | -0.14(0.04) | -0.11(0.02) | -0.11(0.03)
@594 2-sided CT (017,002 | (016, -0.00) | (-0.15,000) | (-0.18, -0.04) | (-0.20, 005y | (015,000 | (-0.22, -0.06) | (-0.16, -0.07) | (-0.16, -0.06)
P value 1 0.018* 0037 0.083 0.004% = 0u0d1* 0.083§ <0.001§ <0.001# <0001
[Smudy 178-CL-046 | | Srudy I78-CL-047] |Srudy 178-CL-074] Pooled Primary Smudies
Mirabegron | Mirabegron | Tolterodine | Mirabegron | Mirabegron | Mirabegron | Mirabegron | Mirabegron | Mirabegron
50 mg 100 ER 4 S0 mg 100 mg 15 50 mg 50 g 100 mg
Change from Baseline fo Final Visit in Mean Number of Urgency Inconfinence Episodes per 24 hours (FAS-T)
n 286 276 159 297 291 47 251 534 567
Adjusted mean difference vs placebo (SE) | -035(0,155) | -0.22(0.156) | -0.07¢0.154) | -043 (0.145) | -D.56(0.145) | -036(0.16) | -0.39(0.16) | -D.40(00%) | -0.40(0.10)
95% 2-nded C1 (-0.65.-005) | (-0.53,0.08) | (-0.38.023) | (071 -0.15) | (-0.85 -0.28) | (-0.67.-0.05) | (-0u69. -0.08) | (-0.57.-023) | (-0.60, -0.20)
Pwalue I 0.003* 0.024* 0.26 0.005* - 0.001* 0.00:4% 00028 0.001% 00012
Change from Baseline ro Final Visit in Mean Number of Urgency Episodes (Grade 3 or 4) per 24 hours (FAS)
u 470 474 412 424 411 410 426 1320 883
Adjusted mcan difference vs placebo (SE) | -0.60 (0.214) | -0.31(0.214) | 042 (0.214) | -0.75 (0.228) | -0.94 (0.230) | -0.33(0.22) | -0.5940.22) 064 (0.13) | -0.60(0.15)
05% 2-sided CT (-102,-0.18) | (0.73,011) | (2084, 0.00) | (-1.20, 0.30) | (-140,-04%) | (-0.76,0.10) | (-1.01, -0.16) | (-0.89,-039) | (-0.89,-0.31)
P value 1 0.005* 0.14 0.050* 0.001* 0.001* 0.135 0.007! 0.001% <0.001=

Pooled primary studies include 178-CL-046, 178-CL-047, and 178-CL-074. All randomized patients who took at
least one dose of double-blind study drug and who had a micturition measurement in the baseline diary and at
least one postbaseline visit diary with a micturition measurement (Full Analysis Set [FAS]). All randomized
patients who took at least one dose of double-blind study drug and who had a micturition measurement and at
least one incontinence episode in the baseline diary and at least one postbaseline visit diary with a micturition
measurement (Full Analysis Set-Incontinence [FAS-I]). ER: extended release. For the pooled primary studies
and Studies 178-CL-046, 178-CL-047 and 178-CL-074 individually, a stepwise parallel gate keeping procedure
was performed to control the Type I error rate at the 0.05 significance level for the coprimary and key
secondary efficacy endpoints. Since 2 mirabegron treatment groups were compared with placebo, the
Hochberg procedure was used to adjust for multiplicity within each stage. Since the comparison between
tolterodine and placebo was a secondary analysis in Study 178-CL-046, no adjustment for multiplicity was
necessary. In the pooled primary studies, the adjusted mean difference versus placebo for change from baseline
and corresponding 95% CI were generated from an ANCOVA model with treatment group, gender and study as
fixed factors and baseline as a covariate. In Studies 178-CL-046, 178-CL-047, and 178-CL-074, the adjusted
mean difference versus placebo for change from baseline and corresponding 95% CI were generated from an
analysis of covariance (ANCOVA) model with treatment group, gender and geographical region as fixed factors
and baseline as a covariate. Differences of the adjusted means were calculated by subtracting the adjusted
mean of placebo from that of treatment groups.

+ Nominal P values are from pairwise comparisons versus placebo within the ANCOVA model, a parametric
analysis.

F Nominal P values are from pairwise comparison versus placebo within the stratified rank ANCOVA, a
nonparametric analysis.

# Statistically significantly superior compared with placebo at the 0.05 level with multiplicity adjustment.

* Statistically significantly superior compared with placebo at the 0.05 level without multiplicity adjustment.

§ Study 178-CL-074 only: Since the mirabegron 25 mg group did not meet statistical significance with
multiplicity adjustment for mean volume voided (P=0.15), subsequent key secondary efficacy endpoints for the
mirabegron 25 mg group were excluded from further hypothesis testing as part of the gatekeeping procedure.
Mean volume voided per micturition and subsequent key secondary efficacy endpoints for the mirabegron 50
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mg group were evaluated at the 0.025 significance level. Since the mirabegron 50 mg group did not meet
statistical significance with multiplicity adjustment for change from baseline to Week 4 in mean number of
micturitions per 24 hours (P=0.035), subsequent key secondary efficacy endpoints for the mirabegron 50 mg
group were excluded from further hypothesis testing as part of the gatekeeping procedure.

Figure 24. Change in Incontinence Episodes Per 24 Hours, Pivotal Studies

Figure 25. Change in Micturition Episodes Per 24 Hours, Pivotal Studies

Figure 26. Change in Volume Voided per Micturition, Pivotal Studies
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Figure 27. Adjusted Change in Mean Number Incontinence Episodes, Pooled Pivotal
Studies

Figure 28. Adjusted Change in Mean Number of Micturition Episodes, Pooled Pivotal
Studies

The sponsor presented responder analyses based on 1) the achievement of zero incontinence
episodes at final visit, or 2) a reduction of at least 50% from baseline incontinence. These
results are shown below. Note the very high responder rates in the placebo group, which
reflects the inclusion of patients who only had one or very few episodes of incontinence at
baseline. At the proposed dose, the attributable (placebo-subtracted) difference in responder
rate for both definitions was modest, amounting to 6.3% for zero incontinence and 9.9% for

= 50% reduction. Although this difference in response rate was statistically significant, the data
suggests that the majority of responders responded because of the placebo effect and regression
to the mean. Without a clear method of identifying attributable responses, there is a substantial
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risk that clinicians will continue the drug in subjects who appear to have ‘responded’ but would

have responded to placebo.

Table 56. Responder Analysis for Zero Incontinence Episodes at Final Visit, Pooled Pivotal Studies

Mirabegron Mirabegron
Placebo 50 mg 100 mg
(n=878) (n=862) (n=577)

Final Visit

Responders (n [%0])

332 (37.8%)

380 (44.1%) 268 (46.4%)

Difference vs Placebo (%) 6.3% 8.6%
95% 2-sided CI for Differencet (1.7%. 10.9%) (3.5%. 13.8%)

Odds Ratiof 1.32 1.58
95% 2-sided CI for Odds Ratio - (1.08. 1.61) (1.25,2.00)
P value 0.008* =0.001%

Table 57. Responder Analysis for 2 50% Reduction from Baseline in Incontinence Episodes at

Final Visit, Pooled Pivotal Studies

Mirabegron Mirabegron
Placebo 50 mg 100 mg
(n=878) (n=862) (n=577)
Final Visit
Responders (n [%]) 523 (59.6%) 599 (69.5%) 407 (70.5%)
Difference vs Placebo (%) 9.9% 11.0%
95% 2-sided CT for Differencet (5.5%, 14.4%) (6.0%. 15.9%)
Odds Ratiof 1.54 1.64
95% 2-sided CT for Odds Ratio -- (1.26.1.89) (1.29,.2.07)
P value = 0.001* < 0.001*

Finally, the sponsor performed a pooled analysis of the change in treatment satisfaction as
measured by the TS-VAS. This was a minor endpoint, but relatively important in view of the
European guidelines on the conduct of urological studies, which suggest that subjective
endpoints should be major endpoints. It is therefore reassuring to observe that there was a
statistically significant improvement in treatment satisfaction (p<0.01) at the proposed dose, in

comparison to placebo.

Table 58. Adjusted Mean Difference from Baseline in TS-VAS, Pooled Pivotal Studies

Mirabegron 50 mg Mirabegron 100 mg
(n=1324) (n =890)
TS-VAS - Adjusted Mean Difference vs Placebot
Mean (SE) 0.76 (0.125) 1.08(0.145)
95% 2-sided CI (0.52.1.01) (0.80,1.37)
P valuet =0.001* =0.001*

The higher statistical power of the pooled analysis allowed a number of subgroup analyses,
which are shown below. There was no evidence that the efficacy of mirabegron was significantly
different in subgroups defined by baseline demographics, OAB history or concomitant drug use.
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Table 59. Change from Baseline to Final Visit for the Coprimary Efficacy Endpoints by
Subpopulation, Demographics, Pooled Pivotal Studies

Sab- Kiean Number of [nconfinence Eprodes Mean Number of Mxiaritons
: per 14 boars, FASI per 14 hours. FAS
m Mirabegren | Mimabegron KrabezTon
- Flacebo Sl me 1) mg Flacebo Slme 1) me

Adnsted 2 = 188 B2 341 k4] Al

Chomge from | Memn (5E) -141 (0159) | 148 0.157) | -1.52 0.205) | 0.92(0139) | 1.9 @.131) | -1.62(0.164)
i EBasaline 05% Jsided CT | -172.-110) | (-1.78-1.08) | 192.-112) | 118 0.66) | (-1.55.-1.04) | (195, -1.20)

Adnsted Doff | Mem - £.07 41l - 037 £H.70

5 vsPlacebo | 95% J-sided (T (0.50,038) | (052 0.40) 074, 001) | (112, -029)
T AFuwted B TH e o o5 T =T
e | o |Chmgefiom |Mem(SE) -1.03 (0074) | -150 0.075) | -1.50 (0.003) | -1.31 (0.082) | -1.93 (0.089) | -1.79 (0.103)
3 [Baseline 05% J-sided CT | (117, 0.89) | (-165.-135) | ¢-168.-130) | ¢-147.-115 | 200177 | ¢-1.99, -1.58)
L
= Adusted Doff | Maamn - 047 047 - 0,42 <048
vsPlacsbo | 05% dsided CT (067,026 | (070,023 (0.85.-039) | (074, -027)
Interaction T value: [ ] (]

Adneted g 343 ED 41 =24 ;93] 33U
£ |Chamgsfom | Mem (SE) -119 0.086) | -1.41 (0.088) | -1.41 0.109) | -1.20 co.089) | -1.80 0.089) | -1L70(0.112)
 |Baselme 05% Lsided CT | (-136,-100) | (158 -129) | 1.63.-120) | (147.0.10) | (197.-163) | (192, -1.48)
v Jldﬂi!iu]}ﬂ Maan - 412 LI - -0.51 41

¥ 05%, J-sided (1 046,000 | (050,009 (0.75.026) | (0.8, -012)

Adnusted o M5 355 235 e 45 340

Chamgs from | Mam (SE) 098 [©.106) | 161 0.105) | L6 [©0.131) | -1.05 (0.114) | -1.68 (0.115) | -181(0.141)
% Easaline 05% Lsided CT | (116,075 | (182 -141) | c189.138) | (128 0.83) | (1.90.-145) | (-2.08,-1.53)

& E. Aduwted Duff | Mem - .56 58 - 052 £.75

= vsPlacsbo | 95% Jsided (T (095,037 | ¢101, 035 (094, 030) | (111, -0.40)

£ Taferaction T valoe. 1% 13|

- Adneted o T 13l 3 ) ) 1175 TED

& E Chomge from | Mean (SE) 113 0072 | 149 o7 | <147 0en | 1180079 | L2 0.079) | -L9 (0009
| Baselme 05% J-sided CT | (-1.27.-099) | (-1.63.-13%) | (-165.-1.20) | 132 -1.03) | ¢-1.87.-158) | ¢-1.87, -1.50)
v Adneted Deff | Mam - K] <034 - 055 0151

vsPlacsbo | 95% Jsided (I 056016 | 057,011 075,039 | (075,027

Adnusted o I 111 4 54 133 I10
¢ |Chomeefrom | Meam (SE) 087 01ET) | 151 0.187) | -L67 @17 | -137(0206) | 196 0.210) | -211 (045
¥ | Baseline 05% J-sided CT | (-1.23,050) | (-1.88 -1.15) | (-200.-129) | (178, 097) | (-238.-155) | (299, -1.83)
,r-.u Aﬂgﬁa&lﬂuﬂ'ﬂ Maan - .65 05l - 058 £73

v 05%, J-sided (T 117,013 | £137,-025) 117,009 | (135 011

Interaction F' value: 0.30 079

Adneted g 20 0z 4l LY L1335 33
. |Chmgefom | Mem (SE) 106 (0.070) | -1.50 0.070) | -140 (0.088) | -1.15 (0.073) | -1.76 0.073) | -1.76 (0,002
£ |Baseline 05% 1sided CT | (-1.10,007) | (164, -137) | 1.66.-132) | (130.-1.00) | (-1.90.-181) | (-1.9, -1.59)
- Adnsted Doff | Mem - 045 043 - 050 <051

vsPlacsho | 95% d-sided CT (064,025 | 088 -021) (081, 040 | (084 037

Adneted g 38 4l 13 &l &l ]

§ 5 §|Chanze from | Mem (SE) 154 0261) | -L44 0310 | -1.60 0376 | 174 0287 | -1.66 0329 | -1.21 (0.429)
3 j_gifhsdlm 05% Lsided CT | (205.-103) | (204, 083) | (234,087 | (231,118 | (231.-103) | (208,037
=" Jldﬂi!iu]}ﬂ Maan - 0.10 <0105 - 0.08 0.53

¥ 05%, J-sided (1 0.68. 089 | (096 0.83) 0.77.093) | (048159

Adnsted 2 ] 11 F| I3 17 g

Chamge from | Mam (SE) -1.60 (0.698) | 081 0.95) | 114 (1.394) | -220 (0.708) | 225 (0.620) | -1.28 (0.005)
§ |Buseline 05% Tsided CT | (-2907.023) | (197,034 | (-387.1.59) | (368, 0.00) | ¢-3.46.-103) | (-3.05 0.50
-

Aduwted Duff | Mem - 0.7 046 - 0 Lo

vsPlacsbo | 95% Jsided T £100, 250 | (260,359 180,189 | (134339
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Table 59 continued. Change from Baseline to Final Visit for the Coprimary Efficacy Endpoints by
Subpopulation, Demographics, Pooled Pivotal Studies

Sab- Adean Number of Inconinence Episades NMean Number of Axciuritions
laki per 14 hoars, FAST per 14 hours, FAS
aﬂp . Mirabegron | Alirabesron Mirabegron | Abrabesron
- Flacebo = me 10 me Flacebo = me 10 me
Adnusted ] [ ] ] ] 1] i
Change from | Mean (SE) -1 83 (0805) | -1.82 (0.8304) | -1.80(0.807) | -1.61(0.203) | -1.06 (0.770) | -2.32 (D.805)
8 i |Baseline 05% Tsided OT | (-3.41.-023) | (-3.40,-024) | (-348,-031)  (-338,016) | (237,045 | (<409, -053)
2 - Adusted Do | Mean - .01 a7 - .55 £4.71
i 05%: Isided 01 [-223.2239) | (230,217 178,287 | (322 1.7
Interaction P valme: 0.18 00T
Adnsted o 534 334 276 204 808 381
E .| Change from | Meam (SE) -1.02 (0BG) | 143 (0028 | -160(0.01280 | 108 (008G | 165 (0.089) | -1.76(0.148)
5 ; | Baseline 05% Isided T | (121 -0.8T) | (-1oG0 -126) | -1.B5,-134) [ (-1.27,0.90) | (-1.83,-1.26) | (-2.05,-147)
o= ®
= = |Adusted Diff | Mean - -0.3e .55 - -056 47
0 w5 Placeha 05% 2sided 0T (0053, 0.15) | (<084, -024) (082, 0300 | (-1.02,-037)
- Adnusted ] i 35 1] = EX 3l
= E s Change from }fIEﬂll‘l:?-EE_:l -I}.D_?'(I}.JE?:] 146 tl.'l.]—_l|3j -133 {IJ.-?:::Tj- -1.5‘3 (Elil_]l"“u 128 I:':L-I-]E_] -l.E_I'ZI {0487
'i.i Baseline 05% Tsided OT | (-1.73.022) | (-2.14, -079) | (-202,-034) [ (-2.33,0.73) | (-2.10,-049) | (-2.75, -084)
£ " |Aduzmed D | Mem - 0=k .25 - 0.1= D26
w5 Placegho 05% Isided 01 L350, 053 | (=143, 0.80% (080, 1.38) | {-1.50, 0.98
Interaction T value: ] .40
Adusted ] L] 13= 143 EXE] Elr] RET
& |Chamge from | Mean (SE) -LIB0I32) | L6 (002 [ -148 (0168 | -13600.031) | -2.04 (0.133) | -1.81 (0.168)
B | Baseline 05% Isided CT | (143, -082) | (-1.B8 -138%) | -1.BL.-L.16) [ (-1.60,-1.00) | (-2.30.-0.78) | (=214, -128)
Y |Adusted Diff | Mean - 027 031 - -0.58 =8
s Placeha 05%: Jsided T (083 -0.109 | {-0.73. 0.11) (-1.05. 033} | (028 004
Adnusted o 0= 3048 183 441 404 316
'E* "z |Chamge from | Mean (SE) 121 @113) | -147 @013 | -1L72 014 | -1150119) | 183 [@0.115) | -2.02 (0149
| &% |Baseline 05% Tsided OT | (144, 00890 | (-1G8 -125) | (200, -124) [ (-1.38, 40910 | (-207,-143) | (-231,-1.74)
4 e
E v |Adusted Diff | Meam - 025 .51 - 070 .88
= w5 Placeha 05% 2sided 0T (<057, 008 | (<087, -014) (-1.03, 0.38) | (-1.24,-051)
Adnusted ] 351 Eji] I 133 455 31T
& |Champe from | Mean (SE) 005 0106 | 1410000 | -134 001280 | -11300015) | -140 (0.020) | -141(0.143)
@ |Baseline 05% Tsided OT | (115 -0.74) | (-163, -1.19) | (-L.60,-1.08) [ (-1.35, 090 | 184, -117) | (-1.69, -1.13)
:i, Adusted Dot | Mean - 028 0.3 - -028 -0.28
w5 Placegho 05% Isided 01 (076, -0.16) | <072, -007 (060, 0Dy | (065, 0.0
Interaction T value: i 111
Adisted o 405 405 231 a6 ] 27
Charge from | Mean [5E) -LED (O0Rd) | -LET(0.008) | -142 (00080 | -137 (00890 | 180 (0020 | -17E {0108
£ Bazeline 05% Isided T | (-1.29,-0.92) | (-1.76, -138) | -1.65 -1.18)  (-1.34.-1.190 | (-208,-1.73) | (-2.00, -1.57)
; = | Adjusted Diff | Maam - R 031 - -0.53 =2
3 vs Placebo 05%: Isided 01 (073, 0200 | <082, -0001) (0078, 028 | (0T, -003)
-= Adpusted ] LYk 457 2 [k 3] ElM
2| _ g |Changefrom | Mean (SE) -10A [00R3) | 143 [0.005) [ -1 012D | -102q0110) | -LA9 000 | -LT00014
E 5 E Bazeline 05% Isided T | (-1.37,-0.800 | (-182, -124) | (-1.83,-13%) [ (-1.24.-081) | (-1.81,-1.38) | (-1.98,-123)
-'3 - 5 Adjusted Diff | Mean - 034 .51 - -057 .58
vs Placebo 05% 2sided 01 (0050 -0.08) | (081, -0.20) (087, 027 | (-1.04, -033)
Interaction F value: Nof applicablet of apphcablet
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Table 60. Change from Baseline for the Coprimary Efficacy Endpoints by Subpopulation,
Characteristics of OAB, Pooled Pivotal Studies

Sab- Mean Number of Incontinence Epizodes Mean Number of Micturitons
Iation per 14 hours, FAS-I per 14 hours, FAS
and Cai Airabegron | Alirabegrom Mirabegron
b Flacebo 50 mg 1M mg Flacebo 50 mg 100 ms
Adjusted o 336 352 2238 442 401 287
g Change from |Mean (5E) -1.20 (0.108) | -1.39 (0.108) | -1.51(0.133) | -1.25(0.122) | -1.82 (D.114) | -2.06 (D.130)
i S |Baseline 95% 1-sided CT | (-1.41,-0.9¢) | (-1.60,-1.18) | (-1.77,-1.25) | (-1.49,-1.01) | (-2.05,-1.59) | (-2.35,-1.77)
= 8
E Adijusted Diff. | Mean - -0.19 0.31 - 057 -0.81
vs Placebo 95%% 2-sided CT (-0.49, 0.10) | (-0.54, 0.03) (=000, -0.25) [ -1.19. -0.43)
- Adjusted o EL2] 350 232 415 412 7l
- - Change from |Mean (SE) -1.06 (0.106) | -1.58 (0.107) | -1.41 (0.132) | -1.055 (0.129) | -1.34 (D.128) | -1.61 (D.15%)
E 3 Baseline 95% 1-sided CT | (-1.26,-0.85) | (-1.79,-137) | (-1.67,-1.15) | (-1.30,-0.80) | (-2.09,-1.59) | (-19Z, -1.30)
= =]
E . Adjusted Diff. | Mean - -0.52 -0.36 - -0.78 -0.56
- vs Placebo 95%% 2-sided CT (-0.81,-0.23) | {-0.68 -0.03) (-1.14, -0.44) [ (~086, -0.1T)
' Adjusted o 178 180 117 471 411 3
E‘ Change from |Mean (3E) 009 (0.150) | -1.53 (0.158) | -1.68 (0.185) | -1.290.119) | -1.59 (0.127) | -1.55 (D.144)
¥ Baseline 95% 1-sided CT | (-1.28, -0.65) | (-1.84,-122) | (-2.04,-131) | (-1.53,-1.06) | (-1.83,-1.34) | (-1.B3,-1.28)
4
E Adjusted Diff. | Mean - -0.55 -0.59 - -029 025
vs Placebo 95%% 2-sided CT (-097,-0.17) | {-1.16 -0.23) (<063, 0.04) [ (<062 011)
Interaction F value: 033 010
- Admsted o [ [ 63 122 128 115
'E Change from | Mean (5E) -1.21 (0.241) | -1.58 (0.243) | -1.82 (0249) | -1.79(0.231) | -1.93 (0.22 -1.99 (0.235)
E Baseline 95% 2-sided CT | (-1.69, -0.74) | (-2.06,-1.11) | (-231,-134) | (-2.24,-134) | (-237,-149) | (-246,-1.52)
-
B ? Admsted Dnff | Mean - -0.37 -0.61 - -0.14 020
E,-_ vs Placebo 95% 2-sided CT (-1L04, 030) | (-1.29,0.07) {(-0.77,0.49) [ (-0.85 045
E 5 Admsted o 345 370 212 561 568 361
- = Change from | Mean (SE) -1.22 (0.106) | -1.55 (0.103) | -1.50(0.137) | -1.190.108) | -1.78 (0.107) | -1.85 {(D.137)
2 ,‘3 E Baselins 95% 1-sided CT | (-1.43,-1.02) | (-1.75,-135) | (-1.77,-1.13) | (-1.40,-098) | (-1.90,-1.5T) | (-2.1Z,-1.58)
Z | ME | Adusted Diff |Mean - £33 07 - 050 058
- ¥ |vs Placebo 95% 1-sided CT (-0.62,-0.04) | (-0.82,0.07) (-0.89,-0.29) | {-1.00,-0.32)
g Admsted o 4454 424 302 45 628 414
[ 'E Change from | Mean (3E) 0000 (0092) [ -1.42 (0094 | -145(0116) | -1.09(0.101) | -1.69 (0.103) | -1.58 (D.118)
= 5 Baselins 95% 1-sided CT | (-1.17,-0.81) | (-1.61,-1249) | (-1.67,-1.22) | (-1.29,-0.90) | (-1.89,-1.49) | (-1.B3,-1.33)
= E
E Admsted Dnff | Mean - -0.44 -0.44 - 059 048
ws Placebo 95%% 2-sided CT (-0.70,-0.18) | {-0.75,-0.17) (-0.87,-0.31) | {(~0.81, -0.1T)
Interaction F value: 086 0.62
Adjusted n a7 108 1] 114 126 74
. Change from |Mean (3E) 0077 (0.202) | -1.34 (0.191) | -139(0256) | -1.02(0D.241) | -1.85 (0.228) | -1.58 (D.299)
£ _E = | Baseline 95% 1-sided CT | (-1.16,-0.37) | (-1.71,-096) | (-1.90, -0.89) | (-1.49,054) | (-2.30,-1.40) | (-2.17, -0.99)
=0
E‘ & ¥ Adjusted Diff. | Mean - -0.57 -0.63 - -0.83 -0.56
£ vs Placebo 95%% 1-sided CT (-1.11,-0.03) | {-1.27,0.01) (-148,-0.18) | {-131,01%
3 g Adjusted o 781 754 517 1214 1198 B16
= |2 .| Change from | Mean (SE) -1.14 (0D071) | -1.52 @O72) | -1.52 (0.090) | -1.22(0.074) | -1.74 (0.074) | -1.76 (0.093)
5 E -=r g Baseline 059 -ided CT | (-1.28,-1.00) | (-1.66,-137) | (-1.62,-134) | (-1.36,-1.07) | (-1.80,-1.59) [ (-1.94.-1.5T)
€t |=S§
=~ £ 7 |Adjusted Diff | Mean - -0.38 -0.338 - -0.52 054
vs Placebo 95%% 2-sided CT (-0.57,-0.18) | (-0.61. -0.15) (=073, -0.32) [ {(~0.77.-0.30)
Interaction F value: 0.72 062
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Table 60 continued. Change from Baseline for the Coprimary Efficacy Endpoints by Subpopulation,
Characteristics of OAB, Pooled Pivotal Studies

Sab- Mean Number of Incontinence Episodes Mean Number of AMictoridons
pulation per 14 hours per 24 hours
e aterary Mirabegron | Mirabegron Mirabegron | Mirabegron
: Flacebo 50 mg 1M mg Flacebo S mg 100 mz
Adjusted n 518 506 334 T4 628 480
2| g T |Chmgefrom |Mesn(SE) 092 (00ET) | -1.48 (0L0BE) | -142 (01010 | -0.93 (0.097) | -1.67 (0.098) | -1.61 (012X
E 2 E |Baseline 05% 2-sided CT | (-1.09, -0.75) | (-1.66,-132) | ¢-1.64,-121) | (-1.12,-0.74) | (-1.86.-1.48) | (-1.85,-137)
= ES
2E =5 Adjusted Diff | Mean - -0.57 -0.50 - 074 .69
E i vs Placebo 05%% J-sided CT (-0.81, 033} | (0.77. 027 {-1.01,-0.47y | (<000 -0.38)
2= . Adjusted n 3680 356 241 624 636 430
= =| ET |Chamneefom Mean (SE) -1.35 (0.104) | -1.50 (0.105) | -1.62 (0.129) | -1.51 (0.103) | -1.84 (0.102) | -1.87 (0.126)
£3 2 B |Baseline 5% 2-sided CT | (-1.35, -1.14) | (-1.71,-1.20) | (-187,-136) | (-1.71,-131) | (-2.04,-1.64) | (-2.12, -1.63)
= B -
'E 2 E Adjusted Diff | Mean - -0.15 -0.27 - -033 036
- ve Placebo 0525 -zided C1 (-0.44,0.14) | (-0.60, 0.06) (-0.62,-0.05) | (-0.68, -0.04)
Interaction F value: 0095 010
- Admusted n 336 335 224 466 464 284
£ _ |Chmeefrom |Mean (SE) 0.86(0.113) | -1.56 (0114 | -1.50(0.142) | -0.86 (0.115) | -1.54 (0.116) | -1.65 (0.148)
E 2 g |Baselme 05% 2-sided CT | (-1.09, -0.64) | (-1.78,-1.34) | -1.78,-122) | (-1L.09,-0.64) | (-1.77.-1.31) | (-1.04,-138)
= -
= Adjusted Diff | Mean - -0.70 -0.63 - -0.67 0.7
v Placebo 05% 2-5ided CIT (-1.01, 0.38) | (0.8 0.2T) (-0.00,-0.34) | (-1.16, -0.42)
- Adjusted n 182 171 112 238 14 184
o | 5 Chanes from | Mean (SE) S133(0054) | -168 (0158 | -1.58 (0188 | -1.13 (0.162) | -2.06 (0.166) | -1.74 (0.197T)
- E 3 Baseline 05% 2-5ided CT | (-1.64, -1.03) | (-2.00,-1.38) | (-198, -1.200 | {-1.44,-0.81) | {-2.38,-1.73) | {-2.13,-1.34)
-] 5 oo
E |- Adjusted Diff | Mean - -0.35 -0.24 - 083 -0.61
= s Placebo 25% 2-sided CT (-0.79, 0.08) | (-0.75, 0.24) (-1.38,-047) | (-1.12 -0.11)
3 Interaction P value: 034 0.38
. - Adjusted n 136 138 g0 185 173 113
& - Chanze from | Mean (SE) -1.09 (007 | -1.38 (0.178) | -1.65 (0235) | -0.95 (0.183) | -1.81(0.190) | -2.00(0.23&)
= 3 £ y | Baseline 05% 2-5ided CT | (-1, -0.74) | (=194, -1.24) | (-2.11,-1.190 [ -1.29,-0.57) [ (-2.19,-1.44) [ {244, -1.53)
% £~
E E‘ Adjusted Diff. | Mean - -0.50 -0.56 - -0.88 -1.07
v Placeho 25% 2-sided CT (100, 2001 | (-1.14, 0.02) (-1.40,-0.3T) | (-1.66, -0.48)
= Adjnstad o 382 358 254 518 515 347
= Change from | Mean (SE) -100 (0107) | -1.61 (01090 | -149(0134) | -0.96 (0.110) | -1.67 (01100 | -1.38 (0.138)
E g 2 Baseling 95% 2-5ided CT | (-1.22, -0.300 | (-1.82,-1.3%) | (-1.76,-1.23) | (-1.18,-0.75) | (-1.B0,-1.44) | {-1.85 -1.31)
e
= Adjusted Diff. | Mean - =060 -0.49 - -0.71 -0.62
) vs Placeho 5% 2-5ided CT (020, 030 | (-0.82. 015 (-1.01.-0.41) | (097, -0.2Ty
Interaction F value: 087 043
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Table 61. Change from Baseline to Final Visit for the Coprimary Efficacy Endpoints by
Subpopulation, Intrinsic/Extrinsic Factors, Pooled Pivotal Studies

Sub- Alean Number of Incontinence Episodes Mean Number of AMictoridons
Lai per 24 hours, FAS-T per 24 hours, FAS
xﬂ Ca AMirabegron | Alrabegrom Mirabegron
Flacebo 50 mg 104} mg Flaceba 50 mg 104 m=
Adpsted n &0 56 i 147 142 4]
Change from | Mean (SE) 084 (0.251) | <070 (02600 | -0.81 (0.32%) | -0.B2 (0.218) | -0.99 {0.223) | -1.69 (0.27T)
€ Baseline 05%% 2-sided CT | (-1.33,-034) | (-1.21,-0.18) | (-1.45,-0.16) | (-1.25,-03%) | (-1.42,-0.55) | {-2.24,-1.15)
E Adjusted Diff. | Maan - 014 0.03 - -0.16 -0.87
] vs Placebo 05%% 2-zided CI (-0.57, 0.85)y | (-0.79, 0.85) (-0.77,0.45) | (-1.57,-0.1T)
'.5 Admsted n EX] 112 58 15 140 144
g' Change from | Mean (5E) =136 (0.200) | -1.45 (0.183) | -133 (0.261) | -1.10(0.181) | -1.58 (D.171) | -1.60 (0.226)
E = |Baseline 05%% 2-sided CT | (-1.76,-097) | (-1.81,-1.087 | (-1.84, -0.82) | (-1.46,-0.75) | (-1.91,-1.24) | {-2.04, -1.15)
= F
Adjusted Diff. | Mean = =008 004 = 048 050
vs Placebo 05%% 2-zided CI (-0.62, 0,44y | (-0.42, 0.69) (<097, 001y | (-1.07, 0.08)
Interaction F valme: 085 0.30
Adpasted [ 7 T8 0 105 115 ]
Change from | Mean (SE) 009 (0227 | -1.34 (0.222) | -134 (0258 | -0.93 (0.250) | -1.71 (0.2387 | -1.76 (0.204)
6 2 Bazeline 05%% 2-sided CT | (-1.43,-0.54) | (-1.98,-1.11) | (-1.85,-0.83) | (-1.42,-0.44) | (-2.15,-1.24) | (-2.34,-1.18)
% Adjusted Diff | Maan - -0.55 -0.335 - -0.78 -0.83
= vi Placebo 05%% 2-zided CI (-1.18, 007y | (-1.03,0.32) (-1.43,-0.10) | (-1.39, -0.04)
b Adjusted n Bl T83 518 1X5 1208 B15
. Change from | Mean (SE) LT (0070 | -1.48 (0U071) | -1.52 (00900 | -1.22 (0.073) | -1.75 (0.074) | -1.74 (0L093)
é = |Baseline 05%% 2-sided CT | (-1.25,-097) | (-1.63,-1.35) | (-1.70,-1.35) | (-1.37,-1.08) | (-1.90,-1.61) | {-1.82, -1.58)
E F
= Adjusted Diff | Maan - -0.38 -0.41 - -0.53 -0.52
vi Placebo D54 2-zided CT (-0.57,-0.187 | (-0.84. -0.1%) (-0.73,-0.33) | (<0.75, -0.28)
Interaction F value: 0.78 .69
Adjasted n 471 431 319 T8 6e7 428
= Change Mean (SE) -1.08 (0.081) | -1.38 (0.095) | -14T7(0.113) | -1.14 (0.005) | -1.67 (0.097) | -1.66 (0.11T)
5 B Bazeline 05 2-sided CT | (-1.26,-0.90) | (-1.57,-1.200 | (-1.68,-1.25) | (-1.33,-095) | (-1.B6,-1.48) | (-1.89,-1.43)
Al
5 Adjusted Diff | Maan - -0.30 -0.39 - -0.53 -0.52
a vi Placebo 05%% 2-zided CT (-0.56, -0.04) | (-0.67, -0.10) (-0.80,-0.27) | (<0.82, -0.22)
B | Adsted n 310 348 201 ELT] 530 318
¥ E| Change Fom | Mean (SE) L0001 | -156 (0.004) | -1.45(0.141) | -1.27(0.118) | -L76{0.112) | -1.82 (0.145)
g |=
B (vE E| Baseline 05%% 2-sided CT | (-1.32, -0.88) | (-1.77,-1.35) | (-1.73,-1.18) | (-1.51,-1.04) | (-1.9%,-1.54) | {-2.10, -1.53)
-k, E - 'i
= |2 E| Adjusted Diff | Mean - -0.44 -0.34 - 048 054
= = | vs Placebe 05%% 2-zided CI (-0.76,-0.16) | (-0.71, 0.00) (-0.80,-0.1T) | (<091, -0.1T)
b4 | Adjusted n [E] 7] 56 138 105 71
= |g ¥ E|Change from | Mean (SE) =111 {(0.202) | -1.74 (0.218) | -1.85 (0265 | -1.26(0.224) | -2.20(0.2500 | -1.90 (0.3035)
- E E| Baseline 05%% 2-sided CT | (-1.51,-0.71) | (-2.17,-1.31) | (-2.37,-1.33) | (-1.70,-0.81) | (-2.69,-1.71) | {-2.59,-1.39)
= |=F i
I Adjusted Diff | Mean - =043 =0.74 - 054 -0.73
_-= | vs Placebe 05%% 2-zided CT (-1.22, -0.05) | (-1.40, -0.09) (-1.60,-0.29% | (-148 0.01)
& | Adjusted n 2 1] 1 2 1 2
E| Change from | Mean (SE) - - - =223 (1.807) | -3.82 2.555) | -0.56(1.806)
= ; _E Bazeline 05%% 2-zided CI (-5.77,1.32) | (-883,1.1% | {-4.10,298)
W =
E' Adjusted Diff | Mean = - - = =1.60 1.567
[ vs Placebe 05%% 2-zided CT (-7.73,4.54) | (-3.34. 6.48)
Interaction F valme: L 0.75
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Table 61 continued. Change from Baseline to Final Visit for the Coprimary Efficacy Endpoints by
Subpopulation, Intrinsic/Extrinsic Factors, Pooled Pivotal Studies

Zab. Alean Number of Incomtinence Episodes Alean Number of Michritions
pepularion per M boors, FAS-T per 2 bours, FAS
amd Cai Mirabegrom | Mirabesrom Mirabegrom | Mirabesrom
= Placeba ) mg 100 mg Placeba 5 mp 10 mg
Adjwwd P I8 50 151 357 ETH 318
Changs fom | Mdsan (SE) -1.20 (0106} | -1.22 018y | -1.33 (0,145 | -108 (0118 | -1.7200.01%) | -1.76 (0.146)
¥ |Basslzs 5% Z-vided CT | (-1.43,-058) | (-L.2% -055) [ (-182,-00%) | (-130 085 | -1.86 -145) | 208, -148)
E
B # |Adjussd DE M - Bl .13 - 0,64 -0.68
| Adjus .| Melean a2 } 1 ]
m vs Placeba 95% Z-sided I (034, 030) | (-048, 024 (-0.97.-032) | 105 03
z —[Adm=d o T b5 = T2E 75 b
E |2 E|Changefom |Msan(SE) -1.06 (0.087) | -Lsb(ooasy | -1.57(0108) | -1.27 0083y | -174(0.054) | -1.68 (0.115)
= |V 3 E|Basalize 99% T-ided T | (-123.-085) | (-L.75 -143) | (-179,-138) | (-146 1080 | 15 -159) | 1s 14
=} |
= |==&
% E|AdusdDiE |Muan - -1.54 .51 - 048 42
E vs Placabo §5% Z-sided C1 {-0.78, 030y | (079,02 T 020 | o aam
= _[Adjm=d P &5 ) = EE 113 &3
= |3 % f|Chogiom |Mean(SE) -0.94 (0.244) | -L73 (0.220) | -1.70(0.288) | -1.21 (R.265) | -L93 (0244 | -2.010.323)
g :"E £ |Basslize 9% 2-sided CT | [-1.42 -0.48) | (-2.17,-130) | (-229,-002) | (-1.73.-0088) | {-2.43.-147) | -2.65, -13%)
z |ZE4
E |8 F E|Adjwnd DiE | Mean - .80 -0.76 - -0.74 08D
= vs Placebo 5% Z-sided {1 L 00 | s aen L4+ 003 | ez e
i | Adjuswd P a 7] 1 [ [ ]
- | § Changg from | Mean (5E) - - - - - -
2 |® E E|Basalix 89% 2-sided 1
£
Vo -
E| Adjussd D | Msan - - - - - -
vs Placebo 95% 2-sided I
Inieracoon P valoe: [T ] T
Adjmnd n == 15 T3 T 155 1%
Change from | Maam (35) -LIL(0.059) | -Le6 0175 | -1.46 (0187 | -1.08 (0178 | -1.59 (0.188) | -1.64 (0.206)
- p |Baseline 898 Denided T | (-1.42-0.78) | (200, -133) | (-184,-007) | -143-0073) | -188 -1 | 208 -4
= -
=
= Adimud D | Moan - .55 .33 - -0.51 .56
[ E s Placgbe %% 2-sided CT {-Lo2 008 | (085 014 {102, 0000y | 41,10, 0033
=5 Adrmd o 24 733 ESES 1x 1139 T34
- Change from (5E) L1 (0.074) | -L46(0073) | -1.51 (0.093) | -1.22 Q0077 | -1.78 (0.076) | -1.76 (0.098)
& 3 |Basims %% 2-sided CT | (-1.24.-0.9%) | (-L.81,-132) | (-1.70,-133) | {-137.-107) | {-1.83.-1.83) | {-19%.-157)
= Adimied D | Maan - 4.37 -0.42 - -0.55 .54
s Placebo | 95% 2-ided CI (-0.57. 007y | {085, 008 077,034 | -0TE 0
Inierncoen P valoe [TX] (L3
Adimand P 151 141 103 1 152 14
Change from | Msan (SE) .51 (0.161) | -Lew(olss) | -1.53 (0186 | 081 (0178 | -1.56 (0.185) | -1.33 (0.20%)
¢ |Basaline 95% Z-cided CT | (-1.13,-0.50) | (-202 -138) | (-193,-007) | (-125 0058 | -1.82-1.30) | ¢-1.76, 051)
=
E - Adimend D | Mean - .58 -0.74 - -0.65 043
= E w5 Placabe 95% Z-sided I _ {1.33. 043) | (-124 025 {(L15 015 | 097 012)
T Adpeted o T -._-] } .-—' T i M1
E g Change from | Msan (SE) -L16 (0.073) | -145 eo74) | -1.48 (0.083) | -126 (0.07T) | -1.78 (0.076) | -1.82 (0.087)
CE| g |Baekms 5% Z-sided CT | (-1.30.-000) | (-1.80,-130) | (-188,-131% | (-140-100) | -1.83.-1.83) | ¢-2.00, -1.83)
Adimsnd D | Mean - 030 -0.34 - -0.53 0156
w5 Placebe 5% Z-sided {1 (050, 00 | (087, 00m 07403 | -0sL 03
[T H 0
Adimand o 3z 37 I3 78 ™ =
* Change from (5E) -LBL (0.346) | -143 0324y | -1.17 (0412 | -0.87 (0304) | -0.98 (D.298) | -1.9210.348)
¥ g |Basslme 9% 2-sided CT | [-L.65.-034) | (-2.07,-079) | (-198,-038) | (-148 -027) | {-137.-040) | -2.61.-124)
- Fal
BE Adimied D | Maan - .42 .16 - 012 -1.0%
= w5 Placebo 5% 2-sidad CT (-13%, 051) | (-1.21, 000 (995,07 [ 196 005
] Adjznd o 12 131 71 56 303 152
E ; Change fremn | Moam (32 120 (0179 | -11400072) | -101 (0.238) | -102 (0158 | -146(0.153) | -1.53 (0204
St| 2 |Baselme 898 Dosided T | (-1.5%-0.8%) | (-L48 -080) | (-158, 089 | (-133 070 | -L76.-1.08) | 153, -113)
_E .
& Adimsed TifF | Msan - o0s oo - 024 -0.51
. s Placgbe 5% T-ided £1 (052, 054 | (051, 089 {-0.87, 0003 | -1.03, 0.00
Interacdon P value: &7 015
7.4. Evaluator’s conclusions on clinical efficacy

Overall, the submitted efficacy data shows that mirabegron has a minor beneficial effect on the
symptoms OAB. The statistical evidence in support of the efficacy of mirabegron 50mg is robust
and consistent: all three pivotal studies and the pooled analysis showed a statistically significant
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treatment effect for both of the co-primary endpoints, micturition frequency and incontinence
frequency. Secondary endpoints were also achieved with statistical significance in most cases,
including a number of subjective endpoints, such as the Treatment Satisfaction VAS.

There were no major methodological flaws compromising the statistical interpretation of the
major endpoints, but there was a pronounced placebo response for both co-primary endpoints
and most secondary endpoints. The placebo-subtracted treatment effect was relatively small
compared to this placebo response.

The magnitude of the placebo-subtracted treatment effect was disappointing. In the pooled
analysis of the pivotal studies, the number of voluntary micturitions avoided per 24 hours was
0.55 episodes for the proposed 50mg dose, and 0.54 for the 100mg dose, from a baseline of 11
to 12 episodes. This hardly seems worth pursuing. The mean number of incontinence episodes
was reduced with mirabegron 50mg by 0.40 episodes, from a baseline of about two and a half
episodes across the various treatment groups. The reduction with mirabegron 100mg was 0.41
episodes.

This modest quantitative improvement was associated with a statistically significant
improvement in the subjective TS-VAS, which showed a placebo-subtracted improvement of
0.76 for mirabegron 50mg and 1.08 for mirabegron 100mg, in a scale ranging from 0 to 10 and
baseline values of about 4. The improvement in the placebo group was 1.89, 0.7, 1.05 across the
three studies. A fully effective drug would potentially produce a rating of 10 (complete
satisfaction with treatment), giving an overall improvement of 6 points, and a placebo-
subtracted improvement of 4-5 points.

Results in the 50mg and 100mg groups were generally similar to each other. The lower dose of
25mg was only assessed in one pivotal study, and although this dose achieved significance for
many endpoints, it was inferior to 50mg and did not achieve all of its secondary endpoints.

The efficacy of mirabegron was broadly similar to that seen with the active control, tolterodine.

Thus, overall, mirabegron has modest efficacy, which some patients might find useful, and is
comparable to another agent already used for OAB.

8. Clinical safety

8.1. Studies providing evaluable safety data

The studies listed below are the major source of evaluable safety data. The sponsor defined 5
different study populations, as indicated by the last 5 columns of the table below. The most
important of these were the global phase 2/3 population and the 12-week (placebo-controlled)
global phase 2/3 population; the contribution of each study to these populations is detailed in
the subsequent table, on the following page. Patient disposition in the phase 2/3 population is
listed in Table 64. Most subjects (85.6%) completed treatment with mirabegron, but some
patients withdrew for a variety of reasons, as listed. Adverse events (AEs) caused withdrawals
in 5% of the global phase 2/3 population.
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Table 62. Overview of Phase 2 /3 Study Populations

L

s |- - 2 T3
SR IEEIEEEE
Mirabegron Duration of = |=2|= ::: = s E' =
Study | Phase | Formulation | Population Treatment v TEEEEE
T8 T .-
17 [8].4E1L 2 OCAS OAB 12 weeks X X
78-CL-
17 [8)42L 2 OCAS OAB 12 weeks X X
78-CL-
1-?4‘? 3 OCAS OAB 12 weeks X | X | X
T8 (.-
1-34@} 3 OCAS OAB 12 weeks X | X | x
T8 T .-
1 [8].751L 3 OCAS OAB 12 weeks X | X | X
78-CL-
17 ?HL;L 3 OCAS OAB 12 weeks X X
178-CL- 52 weeks
049 3 OCAS OAB (12 months) X *
178-CL- 52 weeks
051 3 OCAS OAB (12 months) X x
178-CL-
R e
003 2 n:d OAB 4 weeks X
78-CL-
17 g;;L 2 OCAS LUTS/BOO | 12weeks | X
178-CL- Type 2
003 2 jizd diabetes 12 weeks X
mellitus
178-CL- Type 2
004 2 R diabetes 12 weeks X
mellitus

BOO: bladder outlet obstruction: IR: immediate release: ISS: mtegrated summary of safety: LUTS: lower
urinary tract symptoms; OAB: overactive bladder; OCAS: oral controlled absorption system.
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Table 63. Source and Number of Patients Treated in the Global Phase 2 /3 Clinical Population

— g m————

Study | Treatments
Global OAB 12-week Phase 2/3 Population
Total Daily Dose of Mirabegron
Total Tolterodine
Placebo | 25mg 0 mg 100mg | 200 mg Mirabegron ER 4 mg
178-CL-046 404 403 4906 089 405
178-CL-047 453 442 433 875
178-CL-074 433 432 40 872
Subtoral of
EUINA QAR 12-
week Phase 3 1350 32 1375 Qe 2736 495
population
178-CL-044 169 169 169 168 167 673 85
178-CL-045 213 210 208 208 626
178-CL-048 380 379 379 378
Totals 2142 811 2131 1305 167 H14 Q58
Other phase 2 studies included in the Global Phase 2/3 Population
Mirabegron mg) B _
Total Tolterodine
Placebo 25 mg 50 mg 100 mg 200 mg 300 mg Mirabegron ER 4 mg

178-CL-003 § 19 40 40
178-CL-004 T1 20 40 40
178-CL-008 66 65 [ 130
178-CL-060 65 70 65 135
Totals 170 70 65 145 65 345
EUMNA Long-term Controlled Population

Mirabegron mg/day | Mirabegron New Mirabegron Total Tolterodine

50 mg 100 mg Exposure§ Re-exposuref Mirabegron ER4mg |
178-CL-049 812 820 001 731 1632 s12tf
Japan Long-term Uncontrolled Population

Mirabegron mg/day

S0mz | 100mz v

(only) (used)
178-CL-05111 153 50 203
Total Number of Unigue Mirabegron Patients —
in the Global Phase 2/3 Population §§ 4414 7 345 7501 = 203 = 5563

All randonuzed patients who 100k at least one dose of study drug (Safery Analyas Set)

ER: extended release. OAB: overactive bladder

t Panents randonuzed 10 murabegron m Studies 178-CL-003 and 178-CL-004 recerved a daily dose of 60 mg
{1 week), 130 mg (1 week), and 200 mg (10 weeks); they are mcluded in the 200 mg column

{ Panents m Study 178-CL-004 recerved exther placebo or murabegron m combmanton with metfornun

§ Mirabe gron new exposure indicates patents on murabegron i Study 178-CL-049 who did not recerve
murabegron i Studies 178-CL-046 or 178-CL-047

1 Mirabegron re-exposure indicates patients on murabegron in Study 178-CL-049 who also took marabegron i
Studies 178-CL-046 or 178-CL-047

tt Includes 108 tolterodine new exposures and 704 1olterodine re-exposures [Study 178-CL-049, Table 3]

11 Patents m Study 178-CL-051 recerved a starting dose of 50 mg murabegron and could potentially increase to

100 mg nurabegron. Panents m the murabegron 50 mg (oaly) column only recerved mmabegron 50 mg. panents
m the mirabegron 100 mg (used) column had thewr dose increased from 50 mg to 100 mg

§5Total number of patients treated with nurabegron n phase 2/ 3 chmcal tnals: total mwrabegron from
placebo-controlled 12-week OAB phase 2/3 population + total mwabegron from other phase 2 studies +
murabegron new exposures from the EU/NA Long-Term Controlled Phase 3 Population = total mirabegron from
the Japan Long-Term Uncontrolled Phase 3 Population
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Table 64. Patient Disposition, Global Phase 2 /3 Population

n (%) of Patients Total Mirabegron
Recewved at least one dose of murabegron 5863
Completed treatment with mirabegron 5016 (85.6%)
Discontinued from murabegron 847 (14.4%)
Primary reason for discontinuation
AE 296 (5.0%)
Withdrawal of consent 256 (4.4%)
Lack of efficacy 96 (1.6%)
Protocol violation 64 (1.1%)
Patient lost to follow up 50(0.9%)
Not fulfilling mclusion or exclusion critenia 21 (0.4%)
Worsemng of disease 1(=0.1%)
Other 63 (1.1%)

Pivotal efficacy studies
In the pivotal efficacy studies, the following safety data were collected:

General adverse events (AEs) were assessed by interviewing patients at each visit and
reviewing hospital records for unscheduled visits.

AEs of particular interest, including urological events and cardiovascular events.

Laboratory tests, including full blood counts, liver function tests and electrolytes, were
performed at regular intervals and the results were compared with normal reference
ranges.

Studies that assessed safety as a primary outcome

Long-term studies 049 and 051 assessed the safety and tolerability of mirabegron over 12
months, and efficacy was a secondary focus. The design of these studies has been described in
Sections 7.2.5 and 7.2.6. These studies contributed data to the EU/NA long term population
(Study 049) and to the Japanese long-term population (Study 051); the results in these long-
term subgroups are included where relevant in the sections below.

Dose-response studies, non-pivotal efficacy and clinical pharmacology studies

The dose-response and non-pivotal efficacy studies provided safety data in the same way as in
the pivotal studies, with adverse event monitoring and laboratory surveillance. A couple of
clinical pharmacology studies were specifically designed to assess the effect of mirabegron on
the QT interval (Thorough QT studies 178-CL-037 and 178-CL-077).

8.2. Patient exposure

Exposure to mirabegron has been fairly extensive, with 10,552 subjects exposed in the clinical
study program: this includes 1800 healthy volunteers and 8752 patients. Most patients (8433)
have had OAB; the remainder (319) consists of male patients with lower urinary tract
symptoms/bladder outlet obstruction (LUTS/B0OQO) and some patients with type 2 diabetes
mellitus.

Not all exposed subjects were in studies that contributed to the integrated safety data set. The
safety data set is based on 29 phase 1 studies and 9 phase 2/3 studies in OAB, and 3 studies in
other conditions (one study in patients with LUTS/BOO and two studies in patients with type 2
diabetes mellitus). Detailed safety data thus comes from 1462 volunteers in phase 1 studies and
5863 patients (5648 patients with OAB) in the phase 2/3 studies.
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The immediate release (IR) formulation was used for most of the phase 1 studies; subsequent
studies used the controlled-release (OCAS) formulation. The most relevant safety data comes
from the global phase 2/3 studies in OAB, summarised below, which used the proposed
formulation for the proposed indication. Exposure in this population is summarised below.

Table 65. Summary of Study Drug Exposure by Total Daily Dose, Global Phase 2 /3 Population

Total Daily Dose of Mirabegron
= 25 mg to = 50 mg to =100 mg to Total
Characteristic <25 mg <50 mg < 100 mg < 200 mg =200 mg Mirabegron
n (%) of Patients (n=10) (n = 811) (n =2831) (n=1847) (n=374) (n = 5863)
Cumulative duration (days)T
=7 0 800 (98.6%) 2800 (98.9%) 1830 (99.1%) 370 (98.9%) 5800 (98.9%)
=14 0 788 (97.2%) 2766 (97.7%) 1821 (98.6%) 364 (97.3%) 5739 (97.9%)
=28 0 772 (95.2%) 2716 (95.9%) 1783 (96.5%) 354(94.7%) 5625 (95.9%)
=56 0 752 (92.7%) 2505 (91.7%) 1720 (93.1%) 226 (60 4%) 5293 (90.3%)
=84 0 563 (69.4%) 1951 (68.9%) 1467 (79 .4%) 135 (36.1%) 4116 (70.2%)
=182 0 0 827 (29.2%) 741 (40.1%) 0 1568 (26.7%)
=274 0 0 774 (27.3%) 704 (38.1%) 0 1478 (25.2%)
=365 0 0 333 (11.8%) 270 (14.6%) 0 603 (10.3%)
Duration category (days)T
1-6 0 11(1.4%) 31(1.1%) 17 (0.9%) 4(1.1%) 63 (1.1%)
7-13 0 12 (1.5%) 34 (1.2%) 0(0.5%) 6(1.6%) 61 (1.0%)
14-27 0 16 (2.0%) 50 (1.8%) 38 (2.1%) 10 (2.7%) 114 (1.9%)
28-355 0 20 (2.5%) 121 (4.3%) 63 (3.4%) 128 (34.2%) 332 (5.7%)
56— 83 0 189 (23.3%) 644 (22.7%) 253 (13.7%) 91 (24.3%) 1177 (20.1%)
84 -181 0 563 (69.4%) 1124 (39.7%) 726 (39.3%) 135 (36.1%) 2548 (43.5%)
182 -273 0 0 53 (1.9%) 37 (2.0%) 0 00 (1.5%)
274-364 0 0 441 (15.6%) 434 (23.5%) 0 875(14.9%)
=365 0 0 333 (11.8%) 270 (14.6%) 0 603 (10.3%)
Duration (days)T
Mean (SD) 0 80.2 (17.87) 158.7(128.47) 189.3(137.18) 60.5 (26.24) 151.3(125.26)
Median 0 84.0 86.0 90.0 71.0 85.0
Min, Max 0 1,103 1,391 1, 396 2,98 1,396
Patient-vears of exposure
Total [ 0 [ 17815 ] 123033 | 957.48 [ 6198 [ 242794

Table 66. Summary of Study Drug Exposure by Total Daily Dose, Global OAB 12-Week Phase 2/3

Population
Mirabigron Tolterodine

Characieristic Placebo 15 myg 50 mg 100 myg 00 mg Tatal Mirabegron EE 4 mg Total

n {*a) of Patlents (m =214 (m=%11) (m = 21401 (m = 1508y (m = 16T) (m = 4414) (m = 954) (m=TE14y

| Canmlative dusation {davs)
27 LT (PR8N B0 [98.45%) 2107 (P85 1280 (PR E%) 165 [#88%) A3G0 (98.8%) D43 (P00 TA26 (PR EN)
214 00 (08 %) TRE (P7.1%) 2081 (91.7) 1282 (F8.2%) 162 (97.0%) 4303 (PTG 041 (FEI%) TISE (97O
=1 255 (95.9%) TI2(95.1%) 243 (P5.9%) 1255 (R6.2%) 157 240%) 42IT (B5.E%) 026 (6. T T208 (P5.9%)
X ] 1953 (91.1%) TS (RI.T™) 1947 (9] 4%) 1216(93.2%) 1521901.0%) 40T (92.1%) B0 (1) 21 (911%)
ey Ll 1245 [58.1%) A3 (80 4% 1254 (28 B%) D0 (80 4% 135 (B05%) JR5E (84,7 501 (52.3%) 4604 (8] 3%

Duramon cxegory (divs)
n FiLH a1 2151 [ 187 LEIT] LR EESE)
1= 25 (1.7%) 1101 .4%) 4011%) 161 1% 2{1L.I1%) %) 101 0% BR{1L.I%)
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Table 67. Summary of Study Drug Exposure, EU/NA Long-term Controlled Population

AMirabegron
Total Tolterodine
Characteristic 50 mg 100 mg Mirabegron ER 4 mg Total
n (%) of Patients (n=812) (n = 820) (n=1632) (n=2812) (n = 2444)
Cumulative duration (days)
=28 787 (96.9%) | 797 (97.2%) | 1584 (97.1%) | 785 (96.7%) 2369 (96.9%)
> 84 743 (91.5%) | 739(90.1%) | 1482(90.8%) | 735 (90.5%) 2217 (90.7%)
> 182 687 (84.6%) | 698 (85.1%) | 1385(84.9%) | 675 (83.1%) 2060 (84.3%)
>274 647 (79.7%) | 664 (81.0%) | 1311(80.3%) | 645 (79.4%) 1956 (80.0%)
> 365 294 (36.2%) | 270 (32.9%) | 564 (34.6%) | 274 (33.7%) 838 (34.3%)
Duration category (days)
n 812 820 1632 812 2444
1-27 25 (3.1%) 23 (2.8%) 48 (2.9%) 27 (3.3%) 75 (3.1%)
28 - 83 44 (5.4%) 58 (7.1%) 102 (6.3%) 50 (6.2%) 152 (6.2%)
84— 181 56 (6.9%) 41 (5.0%) 97 (5.9%) 60 (7.4%) 157 (6.4%)
182 - 273 40 (4.9%) 34 (4.1%) 74 (4.5%) 30 (3.7%) 104 (4.3%)
274 - 364 353 (43.5%) | 394 (48.0%) | 747 (45.8%) 371 (45.7%) 1118 (45.7%)
> 365 294 (362%) | 270 (32.9%) | 564 (34.6%) 274 (33.7%) 838 (34.3%)
Duration (days)
n 812 820 1632 812 2444
Mean (SD) 311.3(109.87) | 313.6(108.24) | 312.4 (109.03) | 308.7 (111.48) | 311.2(109.84)
Median 364.0 364.0 364.0 363.0 364.0
Min, Max 2,391 1,396 1,396 1,415 1,415
Patient-vears of exposure
Total | 69196 | 70394 | 139590 | 68633 [ 2082.23

The demographic characteristics of the main safety population (the global phase 2/3
population) is summarised in the table below. About 36% of this population were > 65 years
old, and 9.8% were = 75 years old, so that the population assessed broadly matches the
population in which the drug is likely to be used. On the other hand, subjects with significant
comorbidities were excluded from the major efficacy studies, so tolerability in a more realistic,
less selective population would be expected to be worse than in this carefully monitored and
selected trial population.
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Table 68. Demographic and Baseline Characteristics, Global Phase 2/3 Population

Total Mirabegron
Parameter Category/Statistic (n=5863)
Gender. n (32) n 5863
Female 4399 (75.0%)
Male 1464 (25.0%)
Ethmcatyt. n (%a) n 2783
Mot Hispanic or Latino 2655 (95.4%)
Hispanic or Latino 128 (4.6%:)
Race, n (%) n 5858
Whate 4387 (74.9%)
Asian 1259 (21.5%)
Black or African Amernican 179 (3.1%:)
Other 33 (0.6%)
Age group 1 (years), n (%) |n 5863
<65 3768 (64.3%)
=65 2095 (35.7%)
Age group 2 (years), n (%) | n 5863
<75 5289 (90.2%)
=75 574 (9.8%)
Age (years) n 5863
Mean (SD) 58.6(12.96)
Min, Max 18. 91
Median 60.0
Height (em) n 5862
Mean (SD) 164.4 (9.44)
Min, Max 130, 199
Median 164.0
Weight (kg) n 5862
Mean (SD) T4.78(19.114)
Min, Max 324 1909
Median 72.76
Total Mirabegron
Parameter Category/Statistic (n=3863)
BMI (kg/m") n 5862
Mean (5D) 27.5(6.08)
Min, Max 15, 63
Median 6.6
BMI group (kg/'m”), n (%) |n 5862
<25 2231 (38.1%)
2510 <30 2013 (34.3%)
=30 1618 (27.6%)
Geographic regmon §, n (%) | n 5863
Europe 2831 (48.3%)
North America 1748 (29.8%)
Japan 1208 (20.6%)
Southermn Hemisphere 76 (1.3%) |
8.3. Adverse events
8.3.1. All adverse events (irrespective of relationship to study treatment)
8.3.1.1. Individual studies (Pivotal studies and major supporting studies)

The incidences of treatment-emergent adverse events (TEAEs) reported in the major studies
are listed below for each study and each treatment group. These included any adverse events
(AEs) which appeared during the study, as well as AEs that significantly worsened during the
treatment phase.

Reviewing the TEAE column for each study shows that, in general, the incidence of TEAEs was
comparable in the mirabegron and placebo groups, and was often slightly higher in the placebo
group. The incidence of TEAEs varied widely from study to study, but this largely reflects
different study durations, with the highest incidence of TEAESs reported in the long-term follow-
up studies. In the pivotal studies, the incidence ranged from 40% to 50%, with no consistent
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difference between mirabegron dose groups or between mirabegron and placebo treatment. In
pivotal Study 046, the incidence of TEAEs was slightly higher in the tolterodine group (46.7%)
than the placebo group (43.3%) or the 50mg and 100mg mirabegron dose groups (42.8% and
40.1%, respectively). In pivotal Study 047, the mirabegron 100mg dose group had the lowest
incidence of TEAEs (46.9%), followed by the placebo group (50.1%) and the mirabegron 50mg
group (51.6%). In pivotal Study 074, the mirabegron 50mg group had the lowest incidence
(47.3%), followed by the 25mg group (48.6%%) and the placebo group (50.1%). Overall, this
suggests that mirabegron is well tolerated by most subjects. The incidence of specific AEs is
considered in the subsequent section.

Table 69. Main Safety Results for Individual Studies

Treatment Adverse Events (SAF) Vitaks (SAF)
Arm Number | Amy TEAE Systolic Blood [riastolic Blood
of Patients TEAE | Death | Any | Leading Pulse (bpm) Pressure (mm Hg) Pressure (mm Hg) |
Study | Randomized/ n'n n'n | TESAE | toDd
N, Coampleted (%) | (%) | wni%) | wo(se) | Statecr AN AL AN Py AN |
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Table 69 continued. Main Safety Results for Individual Studies

Treatment Adverse Events (SAF) Vieals (SAF) —
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Table 69 continued. Main Safety Results for Individual Studies

Treatment Adverse Events (SAF) Vitals (SAF)
Arm Number | Any TEAE Systolic Blood Diastolic Blood
of Patients | TEAE | Death | Any | Leading Pulse (bpan) Fressure (mm Hg) Pressure (mm Hg)
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Table 69 continued. Main Safety Results for Individual Studies
Treatment Adverse Events (SAF) Vitahs (SAF)
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8.3.1.2. Pooled phase 2/3 studies

In the pooled 12-week phase 2/3 population (involving subjects followed for 12 weeks, but
excluding subjects from the non-placebo-controlled long-term studies), the incidence of TEAEs
in the total mirabegron population (53.4%) was similar to that in the placebo group (55.2%),
and there was actually a trend to reduced incidence of TEAEs at higher mirabegron doses, as
shown in the table below.
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Table 70. SAE, TEAE and TEAE leading to Discontinuation of Study Drug, Global OAB 12-Week
Phase 2/3 Population

Mirabegron Tolt
n (%) of Placebo 25 mg 50 mg 100 mg 200 mg Total Mira ER 4 mg
Patients (n=2142) (n=811) (n=2131) (n =1305) (n=167) (n=4414) (n = 938)
SAE 38 (1.8%) 11 (1.4%) 34 (1.6%) 20 (2.2%) 3 (1.8%) 77 (1.7%) 16 (1.7%)
gﬁfﬂmd $ (0.4%) 4(0.5%) $ (0.4%) 5 (0.4%) 0 17 (0.4%) 7 (0.7%)
TEAE 1182 (55.2%) | 452(55.7%) | 1173 (55.0%) | 654 (50.1%) | 80(47.9%) | 2350 (53.4%) | 577(60.2%)
?’Efﬁf’md 380 (182%) | 169 (20.8%) | 438 (20.6%) | 262(20.1%) | 37(22.2%) | 906(20.5%) | 275 (28.7%)
TEAE leading
gﬁf;;‘?"h;?t 63 (2.9%) 31(3.8%) 75 (3.5%) 47 (3.6%) 7 (4.2%) 160 (3.6%) 36 (3.8%)
drug
Drug-related
TEAE leading
to permanent 36 (1.7%) 19 (2.3%) 48 (2.3%) 32 (2.5%) 5 (3.0%) 104 (2.4%) 28 (2.9%)
d'c of study
drugt

Considering specific AEs, the most common AEs reported in the mirabegron group were:
nasopharyngitis, hypertension, increased blood glucose, headache, UT], increased gamma GT,
and abnormal urinary sediment, with incidences as shown in the table below.

Table 71. TEAE by Preferred Term (Reported by = 3.0% in the Total Mirabegron group), Global
Phase 2/3 Population

Total Mirabegron
MedDEA v12.1 (m = E563) _
PTT, o (*s) of Patients TEAE Alid Aoderate Severss Dirug-related
Chverall a7 (59.2%5) LA R LY ] LOES (15.0%s) 58 (4.%%) 1397 (20.8%)
Nasopharynging 438 (7.5%) 364 (6. 1%) 64 (1.1%) 10 {02%) Ji00%)
Hyperiension 377 (6.4%) 28T {4.9%) B6(1.5%) 4 0(0.1%3) 234 (4.0%)
Blood ghscess increased 775 (4.7%) 171 (4.6%) 3 (0.1%) 1= 0.1%) 17 (0.3%)
Headache 204 (3.7%%) 139{2.4%) a2 (1.1%:) 13 {D.2%:) 109 {1.9%)
UTI 199 (3 4%) 133 (2.3%) 63 (1.1%) 3 (0. 1%) 25 (0 4%)
GOT wereased 175 (3.0%) 1501 2.6%) 22(0.4%) 300.1%) T (1.3%)
Urinary sediment abacrmal 175 (3.0%) 175 (3.0%) o 0 11 (0. 24)

Many of these reflect the intercurrent illnesses present in any population studied for a
prolonged period. When compared with the incidence of the same AEs in the placebo
population, as shown in the table below, there was no substantial difference between active
treatment and placebo. The overall incidence of each AE was similar with active treatment and
placebo, as was the distribution amongst the mild, moderate and severe categories.
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Table 72. TEAE by Preferred Term (Reported by = 3.0% in the Total Mirabegron group), Global
OAB 12-Week Phase 2/3 Population

Alivabegron
Tatal Toltercdine
MedDEA V121 PFlacebo 22 myg A0 mg 104 mg 20 meg Mirabegron ER 4 mg
PT#, n (%) of Patients (= 2142) {n =811} in = 2131} {n = 130%) in =167} (= 4414) n = 958)
Overall 1182 (55.2%) 452 (55.7%) 1173 (55.0%) 654 (50.1%) B0 {47.9%) 1359 (53.4%) E77 (60.2%)
Mad 520 (38.3%) 73RN 215 (%) 04 (310%) 5 (27.5%) 135 (36.1%) 425 (44.7%)
Modenate 395 (13 %) 115 (14.3%) 383 (13.3%) 01 (15 4%) 10 (18 0%) 620 (14.3%) 117 {12.7%)
Severe] a7 5] 200(2.5%) 62 (2 9%) 4 (35%) 4(24%) 155 (3.1%) 320 5.5%)
Drug-related 350 (15.2%) 169 20.8%) 438 [20.6%) 262 (20.1%) 17 (22.2%) P0G [20.5%) 2T (28.7%)
Naopharyngitk 141 i6.6%a) RELT) 157 (T.4%a) TAETH) 4 (L4%) 10 (6. T%a) 57 (50%a)
Mild 125 (5.8%) 55 (6.8%) 136 (6.4%) 58 (4.4%) 2(1.3%) 251 (5.7%) 50 (5.3%)
Moderate 16 (0.7%) 6{0.7%) 17 (0.8%) 13 (1.0%) 2(1.7%) 38 (0.9%%) 7 (0.7%)
Geverel ] ] 402 302 702 ]
%-:eu&d L@ %) o [1] 1tk 1%a) 1] 10 l‘g "]
RIS LOT (5.0%%) 58T 10 (5.2%) 52 (4.1%) 2iL2%) 220 (5.0%) A3 (4.5%)
Mud B (300 H[5.4%) B3 (3.0%) 35 (2 T) 2{1.2%) 164 (3. 7%) 35 (3.7%)
Muderate 23 (1L1%) 2{1.1%) 26 (1.2%) 20 (1.5%) L] S5(1.1%) B (0.5%)
Severe] Q 1{0.1%) 1{=0.1%) o 0 2 (< 01%) o
| Drug-related 63 (280 35 (4.3%) 0 (3.2%) 3 [15%) 2(1.2%) 142 (3.2%) 33 [54%)
Bload ghacoss inereated 115 (£.4%) 20 480 122 (£.7%) 46 [ 3.5%%) [1] 207 (4. T%a) T (TA%)
Mad 13 (53 W4T 121 (3.7%) 6 (3.5%) 0 205 (4.67%) T3 (T
Modenate 2 (0.1%) 1{0.1%) 1{=0.1%) o o 3 (= 0.1%) o
Severe] 0 o LU 0 0 0 o
Drrug-relaned 7034 4 (0.5%%) o (0 3% 4 (03%) [ 14 (0 %) 3 (0.3%)
GOT increassd 53 (2.5%) 0 3.6%) B3 [3.0%%) A0 [31%) 4 (ZA%) 1346 (3.0%) A4 (406%)
Mild 5002 3%) 26(3.3%) 5827 33 (25%) 2(1.3%) 119 (2.7%) 42 (4.4%)
Musderate 201 2{0.2%) 4(0I%) T00.5%) 2{1.2%) 15 (0.5%) 2{0.2%)
Severel 1= 0.1%) 1{0.1%) (< 0.1%) o 2{<0.1%) o
| Crug-related 19 (05%%) 14 (1. T} 501 4% 18 (1.4%) 2(1.2%) 64 (14%) 10 (1.1%)
Headache LITRE LY =4 (20%%) 00 (3.1%) 3827 o (30%) 130 (3.0%%) 30 31%)
Mid (18 20(2.5%) 43 (2.0%) 3 {LE%) 2{1.2%) B8 (10%) 15(1.8%)
Moderane 16 (0.7%) (04 20(0.8%) 0T 4 (24%) 36 (0.8%) 10{1.0%)
Severe? 5 {0.2%) 1{0.0%) 3{0,1%) 3 {0.2%) o 7 {0.2%) 2{0.2%)
Drug-related 25 (1.2%) 11 (1.4%) 3 L8%) 19 {1.5%) J{LE%) 6T L) 14 (1.5%)

The sponsor also presented a summary of TEAEs in the long-term population from the
European Union and North America (EU/NA) long-term population; note that this data is
derived from studies that lacked a placebo control group, so interpretation is difficult.

Table 73. SAE, TEAE and TEAE leading to Discontinuation of Study Drug, EU/NA Long-term
Controlled Population

Mirabesron
Total Tolterodine
50 mg 100 mg Mirabegron ER 4 mg
n (%) of Patients (n=812) (n = §20) (n=1632) (n=28§12)
SAE 42 (5.2%) 51 (6.2%) 93 (5.7%) 44 (5.4%)
Drug-related SAE} 10 (1.2%) 4 (0.5%) 14 (0.9%) 5 (0.6%)
TEAE 485 (59.7%) | 503 (61.3%) | 988 (60.5%) | 508 (62.6%)
Drug-related TEAET 213 (26.2%) | 192 (23.4%) | 405 (24.8%) | 224 (27.6%)
;fu‘;‘ﬁ Seaiiing do pesmanent. £15 of siudy 48 (5.9% 50(6.1%) | 98(60%) | 46(5.7%)
Drug-related TEAE leading to permanent B
d/c of study drugt 35 (4.3%) 29 (3.5%) 64 (3.9%) 31 (3.8%)
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Table 74. TEAE by Preferred Term (Reported by 23.0% in the Total Mirabegron Group), EU/NA
Long-term Controlled Population

MedDERA v12.1 Mirabegron Tolterodine
PT# n (%) of 50 mg 100 mg Total Mirabegron ER 4 mg
Patients (n=2812) (n=820) (n=1632) (n=812)
Overall 485 (59.7%) 503 (61.3%) 088 (60.5%) 508 (62.6%)
Mild 222 (27.3%) 240 (29.3%) 462 (28.3%) 251 (30.9%)
Moderate 212 (26.1%) 211 (25.7%) 423 (25.9%) 218 (26.8%)
Severe 51 (6.3%) 52(6.3%) 103 (6.3%) 30 (4.8%)
Drug-related 213 (26.2%) 192 (23.4%) 405 (24.8%) 224 (27.6%)
Hypertension 75 (9.2%) 80 (9.8%) 155 (9.5%) 78 (0.6%)
Mild 61 (7.5%) 64 (7.8%) 125 (7.7%) 61 (7.5%)
Moderate 14 (1.7%) 15(1.8%) 29 (1.8%) 17(2.1%)
Severe} 0 1(0.1%) 1(0.1%) 0
Drug-related 43 (5.3%) 50 (6.1%) 03 (5.7%) 42 (5.2%)
UTI 48 (5.0%) 45 (5.5%) 03 (5.7%) 52 (6.4%)
Mild 31 (3.8%) 27 (3.3%) 58 (3.6%) 44 (5.4%)
Moderate 16 (2.0%) 16 (2.0%) 32 (2.0%) 8(1.0%)
Severe} 1(0.1%) 2(0.2%) 3(0.2%) 0
Drug-related 5 (0.6%) 7(0.9%) 12 (0.7%) 0(1.1%)
Nasopharyngiris 32 (3.9%) 35 (4.3%) 67 (4.1%) 25 (3.1%)
Mild 20 (2.5%) 22 (2.7%) 42 (2.6%) 17 (2.1%)
Moderate 11 (1.4%) 10 (1.2%) 21 (1.3%) 7(0.9%)
Severel 1(0.1%) 3(0.4%) 4(0.2%) 1(0.1%)
Drug-related 1(0.1%) 1(0.1%) 2(0.1%) 1(0.1%)
Headache 33(4.1%) 26 (3.2%) 50 (3.6%) 20 (2.5%)
Mild 19 (2.3%) 13 (1.6%) 32 (2.0%) 9(1.1%)
Moderate 9(1.1%) 12 (1.5%) 21 (1.3%) 10(1.2%)
Severe} 5 (0.6%) 1(0.1%) 6(0.4%) 1(0.1%)
Drug-related 18 (2.2%) 14 (1.7%) 32 (2.0%) 14 (1.7%)
Back pain 23 (2.8%) 20 (3.5%) 52 (3.2%) 13 (1.6%)
Mild 10 (1.2%) 13 (1.6%) 23 (1.4%) 9(1.1%)
Moderate 11 (1.4%) 15(1.8%) 26 (1.6%) 4 (0.5%)
Severe I 2(0.2%) 1(0.1%) 3(0.2%) 0
Drug-related 0 1(0.1%) 1(0.1%) 0

8.3.2. Treatment-related adverse events (adverse drug reactions)

As is typical for placebo-controlled studies, AEs reported in the phase 2/3 study program were
classified according to whether the reporting investigator thought that study drug was likely to
have played a significant causal role. The attribution of causation in such circumstances is
inherently unreliable, and may merely reflect the investigators preconceived notions about the
likely side effects of active treatment. Investigators may be particularly unlikely to attribute a
causal role to the study drug when side effects are novel or unexpected.

The tables above include data about which AEs were considered ‘drug-related’ by the reporting
investigator. Note that investigators often thought that AEs were drug related even when
subjects were receiving placebo, and the overall incidence of drug-related AEs was similar in the
active and placebo groups. The main table of interest in this regard is Table 70 above, which
considers drug-related TEAEs in the global 12-week phase 2/3 population. About 1 in 5 subjects
had a drug-related TEAE, with a slight excess in the active groups (20.5% overall in the pooled
mirabegron population) compared to the placebo group (18.2%). As shown in the table, there
was also a slight excess of discontinuations that were thought to be drug-related: this occurred
in 2.4% of mirabegron recipients, compared to 1.7% of placebo recipients, an excess of 0.7% or
7 in 1000 patients.

8.3.3. Deaths and other serious adverse events

Deaths in the major study populations and in individual studies are listed in the tables below. In
the global phase 2/3 population, one death occurred in a placebo recipient, and 5 in mirabegron
recipients, but this difference reflects the unequal patient number assigned to active treatment
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vs placebo. When expressed in deaths per 1000 patient-years of exposure (PYE), the highest
mortality in the global phase 2/3 population was seen with tolterodine (3.3 deaths per 1000
PYE), followed by placebo (2.0 deaths per 1000 PYE) and then mirabegron (1.9 deaths per 1000
PYE).

Table 75. Mortality by Treatment Group

Total Total
Number of Number of | Patient-vears | Mortality per

Treatment Group Patients + Deaths £ of Exposure §| 1000 PYE Y
Global Phase 2/3 Population

Placebo 2292 1 488.38 2.0

Total mirabegron 5863 5 2603.55 1.9

Tolterodine 1726 3t 902.54 33

Metformin 20 0 4.59 0.0
Global OAB Phase 2/3 Population

Placebo 2208 1 469.36 21

Total nurabegron 5648 5 2555.57 20

Tolterodine 1726 3t 902.54 33
EU/NA Long-term Controlled Population

Tolterodine/mirabegron 237 0 211.90 :

Mirabegron only 1395 3 118399 25

Mirabegron/tolterodine 368 2 31030 6.4

Tolterodine only 444 0 376.03 0.0

A review of the individual causes of death, as shown in the table below, shows no concerning
trends, with multiple different causes appearing. In general, investigators did not feel that study
drug had played a role in the deaths, but ‘possible’ causation was indicated for one case of
pneumonia in a mirabegron 50mg recipient, one of suicide in a mirabegron 50mg recipient, and
one of a ruptured cerebral aneurysm in a tolterodine recipient.

[Information redacted]: Table 76 below has been modified from the original to remove patient
numbers and age.
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Table 76. Listing of Deaths

MedDRA (v12.1)
Preferred Term Omset
Srudy No. (Investizater Stop Dav
Patient No. Verbatim (Last Dose Davof | Relatiomship | Adjudicated
Are Gender Description) Day) Death | to Stedy Drug Term
An'apegTon
Bladder cancer 2 - " Noo-CV
(bladder cancer) 3880 (=8) o Not related avant
Femals Colon cancer metasmne Noo-CV
(metastatic colon IR0 (48) 00 Not relared ° punied
Minberron 100 mz CADCET)
Preumonta -
(poeuronia) 104108 (BS E) 108 Pousible
Acute respiratory
fadure - P
[ acute tespustery 107/108 (8§ E) 108 Not related
Female Bailure) Non-CV
Multi-organ fathire - T event
Mirabegron 50 mg (multple organ failure) 107108 35 E) 108 Mot related
F.enal vein thrombosis f :
| ¢rasal vein hrembosis) 107/108 (85 E) 108 Not related
Staphylococcal sepsis . .
(staphylococeal sepsis) 107/108 (BS E) 108 Not relared
[ - - —
Female Cardine fahare PP y
(cardiac faidure) 1907190 (190) 190 Not related CV death
Mirabegron 50 mz
i
Female Complated suicide ; Noa-LV
(sucide patseat) 350/339 (26T E) 359 Posaible event
Mirabe ron 30 me
i
Fernale Aormic &ssection 137937 13 437 » " '
¢ dissacrion) 137237 229) 13 Not related] CV deadh
Minbegon 50 mp100 mp
[ Placebe
Cardiac ammest 8 r14% M PO '
L ) (Cardiac asmest) 1421142 (86) 142 Not related CV death
Tolterodine ER 4 mz
Fuptured cerebral
0 meuTyim
Male (raprare of hram 6870 (60) 0 Posuble CV death
aneurysm / cerebral
- apeuryim )
Femuale
(Prior exposre to Corozary arery diseass - .
pirabezron 50 me (prebably CAD) 208208 (208) 08 Wot relaed CV death
ourabegror for 1 1-weels in
Srady 175-CL-04T)
[1] Cerebrovascular
Male accadent 6272 (6) 73 ot related CV death
(Prior expone (smoke)
mirabegron 100 mg for . ;
12-weeks i Stady 178-CL- | Pewmouia aspaation 6272 (62) 7 Mot related CV death
M7 (aspiration poeumonia)
Frier to Randomization £ davs (onset
] from first dose
Chemmcal polsoning of placebo) 17 Fan . Nee-CV
(onguing study) (Chemical ingestion day 10 (event 2010 Mo related event
Female tondicity. nomsccidental) stop day) =
day 2 (last dose
day)
Treatment Croap Blinded 45 days (omset
From frst dose)
) Sudden death day 35 (event 14 Jul o .
auimg stady) {sudden deatk) stop day) 2010 Mot ralated CV death
day 44 (last dose
day)

Relationship to study drug is assessed by investigator. CAD: coronary artery disease; CV: cardiovascular; E:
estimated value; ER: extended release; SAP: Statistical Analysis Plan. 1 Last dose day for this patient was
unknown. Based on the estimated last dose day (per SAP imputation rules), the death was non-treatment-
emergent. } Investigator’s causality determination: there was insufficient information at the time of the event
because the subject was dead on arrival at the hospital, and the Sponsor concluded that the event (aortic
dissection), which occurred during study treatment, was not completely unrelated to the study drug.
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The incidence of serious AEs (SAEs) in the global 12-week phase 2/3 population were listed in
Table 70 above. There was no notable overall difference between the incidence of SAEs in the
placebo group (1.8%) versus the pooled mirabegron group (1.7%). At the proposed dose of
50mg, the incidence of SAEs was mildly lower (1.6%) than in the placebo group, and at 25mg
the incidence was even lower (1.4%), whereas at 100mg the incidence was slightly higher
(2.2%) than in the placebo group. Considering the subgroup of SAEs that were considered
potentially ‘drug-related’, the incidence was similar across the placebo group (0.4%), the pooled
mirabegron group (0.4%) and the individual dose groups (0.5%, 0.4%, 0.4% and 0% across the
25mg, 50mg, 100mg and 200mg dose groups, respectively).

The individual SAEs reported by two or more patients in the pooled mirabegron group of the
12-week phase 2/3 population are summarised below, under organ/system headings and
individual AE designations. There was no overall pattern in the distribution of SAEs. Cardiac
SAEs were reported in 10 mirabegron recipients (0.2%), which was a slightly lower proportion
than that observed in the placebo group (0.3%). Neoplasms were observed in a slightly higher
proportion of mirabegron recipients (0.2%) than placebo recipients (0.1%), but the comparison
is based on few individual cases. Given the long lead time required to produce a tumour after
exposure to a carcinogenic agent, it seems very unlikely that a 12-week study would be able to
detect such a risk. In the long-term study, the incidence of neoplasms was 0.7%, and the most
common neoplasms were breast, lung and prostate cancer, which occurred in two patients each.
These are common cancers in the general aged population.

Table 77. SAE (Reported by = 2 Patients in the Total Mirabegron Group), Global OAB 12-Week
Phase 2/3 Population

MedDRA v12.1 Mirabegron
SOocC Total Tolt

PTT.n (%) of Placebo 25 mg 50 mg 100 mg 200 mg | Mirabegron | ER 4 mg

Patients (n=2142) | (n=811) | (n=2131) | (n=1305) | (n=167) (n=4414) (n = 958)
Overall 38 (1.8%) 11 (1.4%) 34 (1.6%) 20 (2.2%) 3 (1.8%) 77 (1.7%) 16 (1.7%)
Cardiac disorders 6 (0.3%) 1(0.1%) 5(0.2%) 4(0.3%) 0 10 (0.2%) 1(0.1%)

Atrial fibrillation 1(=0.1%) 0 3(0.1%) 2(0.2%) 0 5(0.1%) 0

Cardiac failure 0 1(0.1%) 0 1(0.1%) 0 2(<0.1%) 0
General disorders | 3(0.1%) 1(0.1%) 0 3(0.2%) 0 4(0.1%) 0
and
administration
site conditions

Chest pain 2(0.1%) 1(0.1%) 0 3(0.2%) 0 4(0.1%) 0
Infections and 6 (0.3%) 2 (0.2%) 9 (0.4%) 3(0.2%) 2(1.2%) 16 (0.4%) 2(0.2%)
infestations

Pneumonia 1(<0.1%) 0 2 (0.1%) 0 2 (1.2%) 4(0.1%) 0
Neoplasms 2(0.1%) 1(0.1%) 4(0.2%) 3(0.2%) 0 8(0.2%) 1(0.1%)
benign, malignant
and unspecified
(incl cysts and
polyps)

Prostate cancer 0 0 2 (0.1%) 0 0 2 (< 0.1%) 0
Surgical and 3(0.1%) 0 2(0.1%) 2(0.2%) 0 3(0.1%) 1(0.1%)
medical
procedures

Bunion operation 0 0 0 2 (0.2%) 0 2(<0.1%) 0
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Table 78. SAE (Reported by = 2 Patients in the Total Mirabegron Group), EU/NA Long-Term
Controlled Population

Mirabegron

MedDRA v12.1 Total Tolterodine
s0C 50 mg 100 mg Mirabegron ER 4 mg
PT+.n (%) of Patients (n=812) (n=820) (n=1632 (n=812)
Overall 42 (5.2%) 51(6.2%) 93 (5.7%) 44 (5.4%)
Cardiac disorders 8(1.0%) 2 (0.2%) 10 (0.6%) 8(1.0%)
Atmnal fibnllation 2(0.2%) 0 2(0.1%) 3 (0.4%)
Gastrointestinal disorders 3(0.4%) 7(0.9%) 10 (0.6%) 2 (0.2%)
Gastritis 1(0.1%) 1(0.1%) 2 (0.1%) 0
Upper gastromtestinal haemorrhage 1(0.1%) 1(0.1%) 2 (0.1%) 0
Infections and infestations 5(0.6%) 3 (0.4%) 8 (0.5%) 3 (0.4%)
Abscess intestinal 1(0.1%) 1(0.1%) 2 (0.1%) 0
Investigations 1(0.1%%) 3 (0.4%) 4 (0.2%) 0
Liver function test abnormal 0 2(0.2%) 2 (0.1%) 0
3::,::;:::]\9'“3' and connective tissue 3(0.4%) 5 (0.6%) 8 (0.5%) 2(02%)
Osteoarthritis 2(0.2%) 1(0.1%) 3(0.2%) 1(0.1%)
Neoplasms benign. malignant and & " I .y
uns;]eci;ﬁed [inc;gc_\'sts i'lfﬂ polyps) 1(01%) 11(1.3%) 12(0.7%) 4(05%)
Breast cancer 0 2 (0.2%) 2(0.1%) 2(0.2%)
Lung neoplasm malignant 0 2 (0.2%) 2 (0.1%) 0
Prostate cancer 0 2 (0.2%) 2 (0.1%) 0
Nervous system disorders 5(0.6%) 2(0.2%) 7 (0.4%) 5 (0.6%)
Cerebrovascular accident 3 (0.4%) 0 3(0.2%) 1(0.1%)
Renal and urinary disorders 1(0.1%) 5 (0.6%) 6 (0.4%) 3 (0.4%)
Uterine polyp 1(0.1%) 1(0.1%) 2 (0.1%) 0
Surgical and medical procedures 2(0.2%) 7 (0.9%) 9 (0.6%) 3 (0.4%)
Hysterectomy 1(0.1%) 1(0.1%) 2 (0.1%) 0
Vascular disorders 4(0.5%) 1(0.1%) 5(0.3%) 2 (0.2%)
Hypertension 1(0.1%) 1 (0.1%) 2 (0.1%) 0

8.3.4. Discontinuation due to adverse events

Discontinuations due to adverse events were shown in Table 70, seen earlier. In the 12-week
phase 2/3 population, there was a slight excess of discontinuations in the pooled mirabegron
group (3.6%) than the placebo group (2.9%), amounting to 0.7% or 7 patients per 1000. When
longer studies are included, as in Table 81 below, the incidence of discontinuations due to AEs
was slightly higher (4.9% in the pooled mirabegron group). The types of AEs leading to
discontinuation are shown in Table 79 (global phase 2/3 population) and Table 80 (12-week
phase 2/3 population). As shown in Table 79, most individual types of AE leading to
discontinuations occurred with an incidence < 0.1%, with the exception of constipation (0.3%),
nausea (0.2%), dizziness (0.2%), headache (0.3%) and hypertension (0.3%). The results in the
12-week phase 2/3 population (Table 80) were similar; the inclusion of a placebo comparator
in this group shows that gastrointestinal intolerance, including nausea, was more common with
placebo than with mirabegron.
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Table 79. TEAE Leading to Permanent Discontinuation of Study Drug (Reported by = 0.1% in the

Total Mirabegron Group), Global Phase 2/3 Population

MedDEA v12.1
50C Total Mirabegron
PTt. n (%) of Patients (n = 5863)
Overall 285 (4.9%)
Cardiac disorders 27 (0.5%)
Amnal fibrillation 3(0.1%s)
Palpitations 8(0.1%)
Tachycardia 5 (0.1%)
Ear and labyrinth disorders 5(0.1%)
Vertigo 3 (0.1%)
Eve disorders 13 (0.2%%)
Dry eye 3(0.1%)
Viston blurred 5(0.1%5)
Gastrointestinal disorders 64 (1.1%%)
Abdomunal pain 4(0.1%3)
Abdominal pain upper 6(0.1%a)
Constipation 17 (0.3%)
Diarrhoea 6(0.1%a)
Dry mouth 8(0.1%)
Drvspepsia 4(0.1%3)
Gastritis 4(0.1%)
MNausea 14 (0.2%%)
Vomiting 7(0.1%)
Ceneral disorders and administrarion sire conditions 30 (0.5%)
Chest pain 3(0.1%)
Malaise 4(0.1%)
Qedema peripheral 41(0.1%)
Immune system disorders 400.1%)
Hypersensitivity 3(0.1%)
Infections and infestations 16 (0.3%)
Pocumona 3(0.1%)
UTI 3 (0.1%)
Investigations 24 (0.4%)
ALT mcreased 6(0.1%)
AST increased 5(0.1%)
Blood pressure increased 4(0.1%)
GGT increased 4(0.1%)
Liver function test abnomal 4(0.1%)
Neoplasms benign, malignant and unspecified (incl cvsts and polyps) 12 (0.2%)
Prostate cancer 3 (0.1%)
Nervous svstem disorders 42(0. %)
iZFiness 13 (0.2%5)
Headache 20 (0.3%)
Psychiatric disorders 9(0.2%)
Depression 4(0.1%)
Skin and subcuraneous rissue disorders 32 (0.3%)
Dermatitis allergc 400.1%)
Prunitus 3(0.1%)
Rash £(0.1%)
Urticaria 5(0.1%)
Vascular disorders 22 (0.4%)
Hypertension 16 (0.3%) |
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Table 80. TEAE Leading to Permanent Discontinuation of Study Drug (Reported by 20.1% in the
Total Mirabegron Group), Global OAB 12-Week Phase 2 /3 Population

AMe:dDEA 121 AMirabegron

50C Total Tolt
PTT.m (%) of Placebo 25 mg 50 mg 1) mg I mg MMira ERE 4mg
Patients (m=2142) | (=810 | @=2131) [ (n=1305) | m=167 | (n=4414) | (m=958)

Crverall B3(2.9%) | 31 3.8%) | 15(3.9%) | 47 3.6%) | 7(4.2%) | 160 (3.0%) | 36 (3.8%)

Cardiac dizorders | 4 (0.2%) 1(02%) | 8(04%) 7 (0.5%) o 17 (04%) | 3 (0.3%)
Atrial fibrillation 1(=0.1%) 0 7 (0.1%) 1 (0.1%) 0 3 (0.1%) 0
Palpitarions 2 (0.1%) 101%) | 1¢=01%) | 3(0.2%) 0 5 (0.1%) 1(0.1%)
Tachyeardia 0 10.0%) | 3(01%) 1 (0.1%) 0 5 (0.1%) 0

fi‘;‘;trrd"e':‘:“““' 1B (0.8%) | 7(09%) | 18(0.8%) | 6(0.5%) 2(12%) | 33007 | 12(13%)
"":]f;'::m"] pam 0 1002%) | 1(=0.1%) 0 L(0.8%) | 400.1%) 1(0.1%)
Constipaton 3 (0.1%) 101%) | 30l1%) | 3@2%) 0 T02%) | 2(0.2%)
Diarthoea 1{=0.1%) 0 4(0.2%) 0 4{01%) | 2(0.2%)
Dryspepsia 1(=0.1%) | 1(0.1%) 2 (0.1%) 0 0 3 (0.1%) 0
Nausea 10¢05%) | 1@I% | 4¢03%) 1 (0.1%) 0 8 (0.1%) 0
Vomiting 3 (0.1%) 1002%) | 3(01%) 0 0 5 (0.1%) 1(0.1%)

General dizorders

ad 6 (0.3%) 3(04%) | 10(05%) | 6(0.5%) 1(0.8%) | 2000.5%) | 5(0.5%)

administration

zite conditions
Chest pain 3 (0.1%) 101%) | 1(=01%) 0 1(0.8%) | 3(0.1%) 0
Malaise 1{=0.1%) 0 3 (0.1%) 3 (0.2%) o 4001%) | 200.2%)
Oedema peripheral | 1 (= 0.1%) 0 2 (0.1%) 1 (0.1%) 0 3 (0.1%) 0

Tnvestigations 3 (0.1%) T [(0.6%) T (03%) 5 (0.4%) o 17 (0.4%) 0
ALT increased 1(=0.1%) | 1(0.1%) 7 (0.1%) 2 (0.2%) 0 5 (0.1%) 0
AST increasad 0 0 2 (0.1%) 2 (0.2%) 0 4 (0.1%) 0
E&ﬁf::“" 1{=0.1%) 0 1(=01%) | 2@2%) 0 3 (0.1%) 0
GGT increased 2 (0.1%) 0 2 (0.1%) 2 (0.2%) 0 4 (0.1%) 0

l‘::‘r:‘e'::ﬁ Ftemn 12(06%) | 5(06%) | 10(05%) | 7(0.5%) 0 2 (05%) | 5(0.5%)
Dizziness 3 (0.1%) 1002%) | 3(01%) 1 (0.1%) 0 8 (0.1%) 1(0.1%)
Headachs 5 (0.2%) 101%) | s3% | 4@03% 0 11 0.2%) | 2 (0.2%)

Skin and

subentaneons 3 (0.1%) 2(02%) | B(04%) | 8 (0.6%) 2(12%) | 20005%) | 2(0.2%)

tizzue dizorders
Eash 0 1(0.1%) 2 (0.1%) 1 (0.1%) 0 4 (0.1%) 0

:12;:]::: 3 (0.1%) 4 (0.5%) & (03%) 3 (0.2%) 0 13 (03%) | 2(0.2%)
Hyperension 2 (0.1%) 3(04%) | 4(02%) | 3(0.2%) 0 1000.2%) | 1(0.1%)

Table 81 lists discontinuations in the long-term EU/NA population for both mirabegron and
tolterodine. Overall, discontinuations occurred with similar frequency in the total mirabegron
group (6.0%) and the tolterodine group (5.7%). Of the more common types of AE leading to
discontinuation, most occurred with similar frequency in the mirabegron and tolterodine
groups, including headache and hypertension, but not dizziness, which was only seen in the
mirabegron and placebo groups.
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Table 81. TEAE Leading to Permanent Discontinuation of Study Drug (Reported by = 2 Patients in
the Total Mirabegron Group), EU/NA Long-Term Controlled Population

MAirabezron
MedDEA v12.1 Total Tolterodine
S0C S0 mg 100 mz AMirabezron EE 4 mz
PTT, m (%) of Patients {n=812%) (m =820y (n=163%) (mn=512)
Overall 48 (5.9%) 50 (6.1%) 98 (5.0%) 46 5.7%)
Cardiac disorders 4 (0.5%) 4 (0.5%) & (0.5%) T (0.5%)
Palpitations 0 2 (0.2%) 2 (0.1%) o
Ear and labyrinth disorders 0 2 (0.2%) 2 (0.1%) 2 (D.2%)
Vertizo 0 2 (0.2%) 2 (0.1%) 1(0.1%)
Eve dizorder: 5 (D.6%) 3 (0.4%) E(D.5%) 3 (0.4%)
Dry eye 3 (0.4%) 0 3 (0.2%) 1 (0.1%)
Vision bluered 3 (0.4%) 1(0.1%) 4 (0.2%) 1 (0.1%)
Gastrointestinal dizorders: 14 {1.7%) 9(1.1%) 23 (L4%) 11 (1.4%)
Abdominal pain 1 (0.1%) 2 (0.2%) 3 (0.2%) o
Abdominal pain upper 1 (0.1%) 1(0.1%) 2 (0.1%) 3(0.4%)
Constipation 7 (0.9%) 2 (0.29) o (0.6%) o
Dry mouth 3 (0.4%) 1(0.1%) 4 (0.2%) 4(0.5%)
Gastritis 2 (0.2%) [ 2 (0.1%) 1 (0.1%)
Mamsea 3 (0.4%) 2 (0.2%) 5 (0.3%) 1 (0.1%)
f;n::i?ind:mrdﬂs and adminizsiration site +(0.5%) 5 (0.6%) o (0.6%) 2 (0.2%)
Fatigue 1 (0.1%) 3 (0.4%) 4 (0.2%) 1 (0.1%)
Pain 2 (0.2%) [} 2 (0.1%) 0
Infections and infestanons 6 (0.7%) 2 (0.2%) £ (0.5%) 3 (D.4%)
UTl 3 (0.4%) 0 3 (0.2%) 1 (0.1%)
Investigations 1 (0.1%) 3 (0.4%) 4 (0.2%) 4 (0.5%)
Liver fanction test abnormal 0 2 (0.2%) 2 (0.1%) 0
Neoplazm: benign, maliznant and - o . R
unspecified (incl cvsis and pobps) o 7 (0.9%) T4 100.1%)
Lung neoplasm malignant a 2 (0.2%) 2 (0.1%) ]
Prostate cancer 0 2 (0.2%) 2 (0.1%) 0
Nervou: system dizerders 10 {1.2%) 8 (1.0%) 18 (1.1%) 10 (1.2%)
Dizziness 4 (0.5%) 2 (0.29%) 6 (0.4%) 0
Headache 5 (0.5%) 4 (0.5%) 9 (0.6%) 3 {0.4%)
Renal and urinary dizorders 2 (0-2%) 4 (0.5%) 6 (0.4%) 4 (0.5%)
Dysuria 0 2 (0.2%) 2 (0.1%) 0
Skin and subcutaneous tizzue dizorders 2 (02%) 5 (0.6%) 7 (0.4%) 1(0.1%)
Pruritus 0 2 (0.2%) 2 (0.1%) 0
Rash 1 (0.1%) 1(0.1%) 2 (0.1%) 0
Urricaria 1 (0.1%) 1(0.1%) 2 (0.1%) 0
Vazeular dizorders 4 (0.5%) 3 (0.4%) 7 (0.4%) 4 (D.5%)
Hypertension 4 (0.5%) 2 (0.2%) 6 (0.4%) 3 (0.4%)

8.3.5. Adverse events of particular interest
8.3.5.1. Postural hypotension and falls

The incidence of postural hypotension and falls was infrequent with both active treatment and
placebo, as shown in the table below.

Table 82. Syncope, Postural Hypotension and Falls TEAE, Global OAB 12-Week Phase 2/3
Population

MedDRA vI2.1 Mirabegron

CATEGORY, 25 mg Total Tolterodine
n (%) of Placebo (n= 50 mg 100 mg 200 mg | Mirabegron | ER 4 mg
Patients m=2142) | 811) | @m=2131) |@m=1305) | (n=167) | (n=4414) | (n=0958)
Overall 35(1.6%) | 20(2.5%) 47 (2.2%) 20 (1.5%) 3 (1.8%) 90 (2.0%) 14 (1.5%)
SYNCOPE 2(0.1%) 2(0.2%) 2(0.1%) ] 0 4(0.1%) 0

T oTaSIoN | 1¢01%) | 1(0.1%) 0 0 0 1(<0.1%) 0
FALLS 32 (1.5%) 17 (2.1%) 46 (2.2%) 20 (1.5%) 3(1.8%) 86 (1.9%) 14 (1.5%)
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Table 83. Syncope, Postural Hypotension and Falls TEAE, EU/NA Long-Term Controlled Population

Mirabegron
MedDRA v12.1 Total Tolterodine
CATEGORY, 50 mg 100 mg Mirabegron ER 4 mg
n (%) of Patients (n=2812) (n = 820) {n=1632) (n=2812)
Overall 40 (4.9%) 30 (3.7%) 70 (4.3%) 41 (5.0%)
SYNCOPE 2(0.2%) 0 2 (0.1%) 2(0.2%)
POSTURAL HYPOTENSION 1(0.1%) 0 1(0.1%) 0
FALLS 38 (4.7%) 30 (3.7%) 68 (4.2%) 40 (4.9%)

8.3.5.2. Urinary AEs

Urinary AEs, including urinary retention, occurred with a low incidence in all treatment groups,
with no substantial differences between active treatment and placebo, as shown below.

Table 84. Urinary Tract Infection TEAE, Global OAB 12-Week Phase 2 /3 Population

MedDRA v12.1 Mirabegron
sSOC
HLT Tolt
PTT, n (%) of Placebo 15 mg 50 mg 100 mg 200 mg | Total Mira | ER 4 mg
Patients n=2142) | (n=511) | (n=2131) [ (mn=1305) | (n=167) | (n=4414) | (n=958)
Crverall 65 (3.0%) | 48(59%) | 85(40%) | 38(3.7%) | 10(60°%) | 191(3.3%) | 42 (34%)

Infections and 55(26%) | 42(52%) | T8GR | 390.0% | T(2%) | 166(G3.8%) | 36(3.8%)

infestations
pactenal imfechions 1(=01%) | 4(05% | 3(01%) | 202%) 0 9 (0.2%) 1(0.1%)
Bacterumia 1¢=01%) | 3(04%) | 2(0.1%) 2 (0.2%) 0 7 (0.2%) 1(0.1%)
UTI bacterial 0 1(0.1%) | 1(=0.1%) 0 0 2 (= 0.1%) 0
UTLs s2024%) | s@me | e | 3Tosw | Teree | 15To6% | 3507
Cstitis 0% | 100 | 3205 | 1lesw | 20me | ssae | 102
Pyelonephritis acute 0 1(0.1%) 0 0 0 1(=0.1%) | 1(0.1%)
Urethuitiz o 0 0 0 1(0.6%) | 1(=0.1%) ]
UTI 30014% | W@ | sees | 2701 | 40 | 1030 | 1304
Investigations 0 0 0 1(0.1%) 0 1 (=0.1%) ]
Urinalysis NEC o 0 0 1(0.1%) 0 1(=0.1%) 0
Mimite urine precent o 0 0 1 (0.1%) 0 1{=0.1%) 0
Musculoskeletal and
connective fissue 3 {0.1%) 1(0.1%) 3(0.1%) 1 (0.1%) 0 5(0.1%) 0
disorders
Musculoskeletal and
connective fissue pam 3 (0.1%) 1(0.1%) 3(0.1%) 1(0.1%) 0 5(0.1%) 0
and discomfiort
Flank pain 301%) | 1@ | 3m1%) 1(0.1%) 0 5 {0.1%) ]

Renal and urinary B04%) | S6% | 6(03%) 10(0.8%) | 3(18%) | 24(035%) 8 (0.8%)

disorders

iﬁﬁﬁ‘f wreiinal 7003% | 4@5% | 6@3% | 10008% 0 W% | 7070
Bladder pain 1(=01%) | 202%) 0 1 (0.1%) 0 3001%) | 1(0.1%)
- — sO2% | 2002%) | 603%) | 907%) 0 17(04%) | 6(0.6%)
Ubutiesl peia 1(=01%) | 1(0.1%) 0 0 0 1 (=0.1%) 0
Gemtounnary tract

i 0 0 0 0 212%) | 2¢=01%) 0
mflammatens MEC

U"”““H“Z; 0 0 0 0 112%) | 2¢<01%) 0
Urinary abnormalifies | 1(<0.1%) | 1(0.1%) 0 0 100.6%) | 2¢=0.1% | 1(0.1%
e 1(=01%) | 1(0.1%) 0 0 100.6%) | 2¢=01%) | 1(0.1%)

Submission PM-2012-01928-3-3 Extract from the Clinical Evaluation Report for Betmiga mirabegron Page 121 of 151



Therapeutic Goods Administration

Table 85. Urinary Tract Infection TEAE, EU/NA Long-Term Controlled Population

MedDEA v12.1 Mirabegron
S0C Total Tolterodine
HLT S0 mg 100 mg Mirabegron ER 4 mg
PTt, n (%) of Parients n=5§12) (n= 5820 (n=1632) (n=2512)
Crverall TG %) €5 (5.4%) EETCE D) BT 0.5
Infections and infestations 65 (8.0%) 56 (6.8%) 121 (7.4%) 76 (9.4%)
Bacterial infections NEC 0 1(0.1%) 1(0.1%) 1(0.1%)
Bacteriwia 0 1(0.1%) 1 (0.1%) 1¢0.1%)
Escharichis infections 1(0.1%) 1(0.1%) 7 (0.1%) 2(0.2%)
Escherichia UTI 1(0.1%) 1(0.1%) 3 (0.1%) 2 (0.2%)
UTI: 64 (7.9%) 55 (6.7%) 119 (7.3%) 73 (9.0%)
Cysnns 17 2.1%) 11(1.3%) 28 (1.7%) 19 (2.3%)
Eidrey mfechon ] 1{0.1%) 1(0.1%) 1{0.1%)
Pyvelonephnins acute o 1(0.1%:) 1(0.1%) 0
UTI 48 (5.9%) 45 (5.5%) 93 (5.7%) 52 (6.4%)
Investigations 1(0.1%) 1] 1(0.1%) 0
Uninalysis NEC 1(0.1%) 0 1(0.1%) 0
White blood cells urine positive 1(0.1%) 0 1 (0.1%) 0
Musculoskeleral and connective
Y 1% 2(0.2%
tiszue disorders 0 10.1%) 1(0.1%) ©0.2%)
Museulozkeletal and connective o o o B
tissue pain and discomfort ] 1(0.1%:) 1(0.1%:) 2(0. %)
Flak paiz 0 1(0.1%) 1(0.1%) 2 (0.2%)
Eenal and urinary disorders 11 (1.4%) 15 (1.8%) 26 (1.6%) 4(0.5%)
Bladder and urethral symptoms 7 (0.9%) 7 (0.9%) 14 (0.9%) 4 (0.5%)
Drvsuria 7 (0.9%) 6 (0.7%) 13 (0.8%) 40.5%)
Urethral pain 0 1(0.1%) 1(0.1%) 0
Unnary abnormalines 4 (0.5%) 9{1.1%) 13 (0.8%) 0
Leukocytuia 3 (0.4%) 9 (1.1%) 12 (0.7%) 0
Pyuwia 1(0.1%) 0 1(0.1%) 0

Table 86. Urinary Retention TEAE, Global OAB 12-Week Phase 2 /3 Population

AMedDRA v12.1 Mirabegron
SocC
HLT Toral Tolterodine
PT, n (%) of Parients | Placebo 25mg 50 mg 100 mg 200 mg | Mirabegron | ER 4 mg
LLTY m=2142) | (n=811) | (n=2131) | (n=1305) | (n=167) | (n=4414) (n = 958)
Overall 7(0.3%) 0 1(=0.1%) 0 1(0.6%) | 2(=0.1%) 3(0.3%)
Investigations 1(=0.1%) 0 0 0 0 0 0
Urinary tract function ) 10
analyses NEC 1 (<0.1%) 0 0 0 0
Residual urine volume B
increased 1(<0.1%) 0 0 0 0 0 0
Residual urine P
volume increased 1(=0.1%) 0 0 0 0 0 0
Renal and urinary o 1 192 o - 0.1% o
P 6 (0.3%) 0 1(<0.1%) 0 1(0.6%) | 2(<0.1%) 3(0.3%)
Bladder and urethral . S o 1y 10/ 0
symploms 6 (0.3%) 0 1(<0.1%) 0 1(0.6%) | 2(<0.1%) 3(0.3%)
Unnary refention 6 (0.3%) 0 1(<0.1%) 0 1(0.6%) | 2(=0.1%) 3(0.3%)
m retentionof | 3 jop 0 1(<0.1%) 0 0 1(<0.1%) | 3(03%)
Urinary retention 3(0.1%) 0 0 0 1(0.6%) | 1(<0.1%) 0
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Table 87. Urinary Retention, EU/NA Long-Term Controlled Population

MedDRA v12.1 Mirabegron
s0cC
HLT Total Tolterodine
PT, n (%) of Patients 50 mg 100 mg Mirabegron ER 4 mg
LLT7V (n=812) (n=820) (n=1632) (n=812)
Overall 1(0.1%) 1(0.1%) 2(0.1%) 3 (0.4%)
Renal and urinary disorders 1(0.1%) 1(0.1%) 2(0.1%) 3(0.4%)
Bladder and urethral o o o o
cymproms 1(0.1%) 1(0.1%) 2(0.1%) 3 (0.4%)
Urinary retention 1(0.1%) 1(0.1%) 2(0.1%) 3(0.4%)
Acute retention of urine 0 1(0.1%) 1(0.1%) 1(0.1%)
Bladder inabality to empty 0 0 0 1(0.1%)
Urinary retention 1(0.1%) 0 1(0.1%) 1(0.1%)

Table 88. Combined Summary of Urinary Retention, Based on TEAE and Post-Void Residual
Volume Measured During Baseline and Postbaseline, Global OAB 12-Week Phase 2 /3 Population

Mirabegron
Type of Event Total Tolt
Event, Placebo 25 mg 50 mg 100 mg 200 mg Mira ER 4 mg
n (%) of Patients | n1=2142) | m=3811) | m=2131) | m=1305) | n=167) | m=4414) | (n=958)
Any urinary retention | 15 (0.7%) 0 6(0.3%) | 4(03%) | 1(0.6%) | 11(02%) | 6(0.6%)
LT“E‘E retention as 7(0.3%) 0 1(<0.1%) 0 1006%) | 2(<0.1%) | 3(03%)
Residual urine s
volume ncreased | 1 < 0-1%) 0 0 0 0 0
Urinary refention 6 (0.3%) 0 1(<0.1%) 1(0.6%) | 2(<0.1%) | 3(0.3%)
Urinary retention as
TEAE and any PVR v .
change from 2 (0.1%) 0 0 0 0 0 1(0.1%)
baseline = 150 mL
Urinary retention as
TEAE and all PVR , ) A vo .
change fmn“l baseline | 4(02%) 0 0 0 1(06%) | 1(=0.1%) | 1(0.1%)
<150 mL
Urnnary retention as
TEAE and unkn , . ) _
e ch“;‘ng‘e ﬁm‘:l““ 1(<0.1%) 0 1(<0.1%) 0 0 1(=0.1%) | 1(0.1%)
baseling
PVR change fr . o ) _ )
bas:line iel ng T 10 (0.5%) 0 5(02%) | 4(03%) 0 0(02%) | 4(04%)
Table 89. Urolithiasis TEAE, Global OAB 12-Week Phase 2/3 Population
MedDRA v12.1 Mirabegron
SOC
HLT Total Tolt
PTT. n (%) of Placebo 25 mg 50 mg 100 mg 200 mg Mira ER 4 mg
Patients (n=2142) | m=811) | (n=2131) | (n=1305) | (n=167) | (n=4414) | (n=0958)
Overall 1(=0.1%) [ 3(04%) | 3(0.1%) | 2(0.2%) 0 8 (0.2%) 0
propr 1(<01%) | 3(04%) | 3(0.1%) | 2(02%) 0 8 (0.2%) 0
Renal lithiasis 1(=0.1%) | 3(04%) | 2(0.1%) | 1(0.1%) 0 6 (0.1%) 0
Nephrolithiasis 1(=0.1%) | 3(04%) | 2(0.1%) | 1(0.1%) 0 6 (0.1%) 0
Urinary tract lithiasis 0 10 9 10y o o
(excl renal) 0 0 1(=0.1%) | 2(02%) 0 3 (0.1%) 0
Calculus ureteric 0 0 1(=01%) | 1(0.1%) 0 2(<0.1%) 0
Calculus urinary 0 0 0 1(0.1%) 0 1 (< 0.1%) 0
Urinary tract signs and ) , . : ’
eymptos N%ES 0 0 1(=0.1%) | 1(0.1%) 0 2 (<0.1%) 0
Renal calic 0 0 1(<0.1%) | 1(0.1%) 0 2 (<0.1%) 0
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Table 90. Urolithiasis TEAE, EU/NA Long-Term Controlled Population

AMedDRA v12.1 Mirabegron
SOC Total Tolterodine
HLT 50 mg 100 mg Mirabegron ER 4 mg
PT7.n (%) of Patients {n=812) (n=2820) (n=1632 (n=2812)
Overall 2 (0.2%) 3 (0.4%) 5(0.3%) 4 (0.5%)
Renal and urinary disorders 2(0.2%) 3 (0.4%) 5(0.3%) 4 (0.5%)
Renal lithiasis 1(0.1%) 1(0.1%) 2(0.1%) 1(0.1%)
Nephrolithiasis 1(0.1%) 1(0.1%) 2(0.1%) 1(0.1%)
Renal obstructive disorders 0 1(0.1%) 1(0.1%) 1(0.1%)
Hydronephrosis 0 1(0.1%) 1(0.1%) 1(0.1%)
Urinary tract lithiasis (excl renal) 0 0 0 2(0.2%)
Calculus ureteric 0 0 0 2(0.2%)
LN“,E‘E“ tract signs and symplonss 1(0.1%) 1(0.1%) 2 (0.1%) 1(0.1%)
Renal colic 1 (0.1%) 1(0.1%) 2 (0.1%) 1(0.1%)
8.4. Laboratory tests
8.4.1. Liver function

Liver function tests in the phase 2/3 studies did not suggest that mirabegron is prone to causing
hepatotoxicity. In mirabegron recipients, mean shifts from baseline in ALT, AST, and ALP were
generally minor and similar to those observed in placebo recipients. Table 91 shows the mean
shifts observed with each treatment in the pooled 12-week global OAB phase 2/3 population,
and Table 92 shows the mean shifts in the long-term EU/NA population.
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Table 91. Hepatic Laboratory Test Results, Global OAB 12-Week Phase 2 /3 Population

Laboratory Mirabegron Tolterodine
Parameter Placebo 25 mg 50 mg 100 mg 200 mg ER 4 mg
(Unirs) (n=2142) {n= Sll} (n=2131) {n=1305) (n=167) (n=038)
ALT (UL)
Baseline
n 2142 811 2130 1305 167 938
Mean (SD) 20.4(10.38) 20.7(9.17) 20.8 (10.27) 21.3(11.43) 19.9 (8.82) 20.5 (10.55)
Change from baseline to Final Visit
n 2087 792 2078 1273 166 939
Mean (SD) 0.3(8.39) 1.2(15.09) 0.5(8.34) 1.3(11.52) 0.8 (6.70) 0.9(17.46)
95% CI (-0.0,0.7) {0.2,2.3) (0.1,0.8) (0.6,1.9) (-0.2,18) (-0.2,2.0)
AST (U/L)
Baseline
n 2142 11 2130 1305 167 938
Mean (SD) 21.6 (6.99) 21.4(6.78) 21.9(7.01) 21.9 (7.50) 19.6 (4.94) 21.9(6.45
Change from baseline to Final Visit
N 2087 792 2078 1273 166 939
Mean (SD) 0.3 (6.57) 1.0(10.09) 0.3(6.19) 0.8(8.78) 1.1¢5.73) 0.3 (6.04)
95% CI (0.0, 0.6) 03,1.7) (0.0, 0.6) (04,13) (0.2,1.9) (-0.1,0.7)
ALP (UML)
Baseline
n 2142 a1 2130 1305 167 958
Mean (SD) 112.9 (75.6T) 110.5 (75.59) 113.1(78.37) | 97.6(64.29) 77.3 20.89) 128.3 (85.34)
Change from baseline to Final Visit
n 2087 792 2078 1273 166 939
Mean (SD) 29(24.83) 1.5¢19.16) 2.7(20.02) 0.7 (24.62) -2.1(9.99) 0.5(22.72)
95% CI (1.9, 4.00 02,28 (1.8,3.5) (-0.7, 2.0) {-3.6, -0.6) (-1.0,1.9)
Bilirubin (mcmol/L)
Baseline
n 2142 211 2130 1305 167 958
Mean (SD) 8.17 (4.608) 8.17(3.977) 8.54 (4.853) 7.87 (4.514) 7.27(3.320) 9.04 (4.571)
Change from baseline to Final Visit
n 2087 792 2078 1273 166 939
Mean (SD) -0.12 (3.126) -0.29 (2.863) 042(3324) | -0.16(3.346) | -0.38(2.598) -0.02 (3.796)
95% CI (-0.26, 0.01) (-0.49, -0.09) (-0.56,-0.28) | (-0.35,002) | (-0.78,002) (-0.26,0.22)
GGT (UL)
Baseline
n 2142 11 2130 1305 167 938
Mean (SD) 24.6(20.13) 25.7 (21.68) 24.9(21.09) 26.2(2347) 23.3(17.08) 25.8(23.29)
Change from baseline to Final Visit
n 2087 792 2078 1273 166 939
Mean (SD) 0.3(14.16) 0.3(12.32) 0.3 (14.35) 0.3(18.54) -0.7(9.67) 1.9(28.72)
95% CI (-0.3,0.9) (-0.5,1.2) (-0.3,09) (-0.7,1.3) (-2.1,08 01,37
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Table 92. Hepatic Laboratory Test Results, EU/NA Long-Term Controlled Population

Mirabegron Tolterodine
Laboratory 50 mg 100 mg ER 4 mg
Parameter (Units) (n=2812) (n=3820) in=812)
ALT (UL)
Baseline
n 810 820 812
Mean (5D) 229 (10.94) 22.1 (12.20) 21.8 (10.45)
Change from baseline to Final Visit
n 790 203 791
Mean (SD) 0.2 (10.58) 0.6(12.42) 0.1(9.65)
95% CI (-1.0, 0.5) (-1.4, 0.3) (-0.6, 0.8)
AST (UL)
Baseline
n 210 220 812
Mean (5D} 22.5 (1.53) 22.0 (9.06) 21.8 (7.18)
Change from baseline to Final Visit
n 790 203 791
Mean (5D) 0.2(3.07) 0.4 (9.06) 04645
95% CI (-0.8.04) (-1.0,0.2) (-0.8, 0.1)
ALP (U/L)
Baseline
n 210 220 812
Mean (5D) 72.6 (2093) 73.4 (20.99) 73.0 (21.70)
Change from baseline to Final Visit
n 789 803 )|
Mean (5D) -0.5(12.22) -0.4(13.23) -0.8(18.25
95% CI (-1.3,04) (-1.3, 0.5) (-2.0, 0.5)
Bilirubin (mcmol/L)
Baseline
n 210 220 812
Mean (5D) 7.62 (3.955) 7.72 (4.164) 7.92 (4.130)
Change from baseline to Final Visit
n 790 803 91
Mean (5D) 0.10 (3.057) 0.15 (3.190) 0.23 (3.344)
05% CI (-0.11,0.31) (-0.37,0.07 (-0.47. 0.00)
Mirabegron Tolterodine
Laboratory 50 mg 100 mg ER 4 mg
Parameter (Units) (n=2812) (n=3820) (n=812)
GGT
Baseline
n 810 820 812
Mean (SD) 26.4(22.63) 25.9(25.89) 254 (22.15)
Change from baseline to Final Visit
n 790 803 791
Mean (SD) 0.7(17.64) -0.0 (21.68) 23(2941)
95% CI (-06, 1.9 (-1.5,1.5) (0.2.43)

When considering the incidence of shifts to levels of concern, mirabegron appeared no more
likely than placebo to be associated with levels at various multiples of the upper limit of normal
(ULN), as shown in the table below. Hy’s law, which indicates a poor prognosis for drug-induced
hepatic injury in the presence of ALT elevation>3xULN and serum bilirubin >2xULN, was not
explicitly mentioned by name in the Integrated Summary of Safety, but the number of cases with
this combination of abnormalities was assessed: in the global Phase 2/3 population, just one
patient (1/5860, < 0.1%) receiving mirabegron experienced ALT and/or AST > 3 x ULN and
total bilirubin > 2 x ULN and ALP < 2 x ULN on the same date. This patient had viral hepatitis as
an alternative aetiology. One other mirabegron patent had concurrent ALT and bilirubin
abnormalities satisfying this definition in the local laboratory, but not in the centralised
laboratory. Given that similar elevations of ALT and bilirubin were also seen in the placebo
group, there does not appear to be significantly increased risk of hepatic injury with active
treatment.
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Table 93. Potentially Clinically Significant Hepatic Laboratory Abnormalities, Global OAB 12-Week
Phase 2/3 Population

Laboratory Mirabegron
Parameter
(Units), Tolt
n/n (%) of Placebo 25 mg 50 mg 100 mg 200 mg ER 4 mg
Patients Criteria (n =2142) (n =811) (n=2131) (n=1305) (n = 167) (n = 958)
ALTor AST =3xULN 1173087 (0.5%) 107793 (1.3%) 773079 (0.3%) 161273 (1.3%) 3166 (1.2%) | 6/930 (0.6%)
(UL) =5x ULN 3/2087 (0.1%) 57792 (0.6%) 212079 (0.1%) 271273 (0.2%) /166 3/930 (0.3%)
=10x ULN 172087 (= 0.1%) 2/792 (0.3%) 0/2079 01273 0/166 1/939 (0.1%)
=20xULN 12087 (= 0.1%) 0/792 0/2079 01273 0/166 0/939
ALT (UL) =3xULN 9/2087 (0.4%) 10/792 (1.3%) 772079 (0.3%) 12/1273 (0.9%) 1/166 (0.6%) 5/939 (0.5%)
=5xULN 22087 (0.1%) 41792 (0.5%) 272079 (0.1%) 2/1273 (0.2%) 0/166 3/939 (0.3%)
=10 xULN 0/2087 2/792 (0.3%) 02079 01273 0/166 1/939 (0.1%)
=20 xULN 0/2087 0/ 792 02079 01273 0/166 0/939
AST(UL) =3xULN 32087 (0.1%) 2/792{0.3%) 172079 (= 0.1%) 9/1273 (0.7%) 1/166 (0.6%) 2/939 (0.2%)
=5x ULN 2/2087 (0.1%) 2/792(0.3%) 02079 01273 0/166 0/939
=10xULN 172087 (= 0.1%) 0792 02079 01273 0/166 0/939
=20xULN 172087 (= 0.1%) 0792 02079 01273 0/166 0/939
ALP (UL) =15xULN 92087 (0.4%) 4/792 (0.5%) 912079 (0.4%) 91273 (0.7%) 0/166 4/939 (0.4%)
Bilirubin =15xULN 12/2087 (0.6%) 4792 (0.5%) 152079 (0.7%) 6/1273 (0.5%) 1/166 (0.6%) 8/939 (0.9%)
(memol/L) =2xULN 3/2087 (0.1%) 0/792 572079 (0.2%) 0/1273 0/166 2/939 (0.2%)
GGT (UL) =100 UL 47/2087 (2.3%) 27792 (3.4%) 3772079 (1.8%) 45/1273 (3.3%) 6/166 (3.6%) 28/939 (3.0%)

Table 94. Potentially Clinically Significant Hepatic Laboratory Abnormalities, EU/NA Long-Term
Controlled Population

Laboratory Mirabegron Tolterodine
Parameter (Units), S0 mg 100 mg ER 4 mg
n/n (%) of Patients Criteria (n=35812) {n=2820) (n=812)
ALT or AST (UL) >3x ULN 10/792 (1.3%) 9/803 (1.1%) 7/791 (0.9%)
>5xULN 2/792 (0.3%) 3/803 (0.4%) 1/791 (0.1%)
= 10xULN 2/792 (0.3%) 0/803 0/791
> 20x ULN 1/792 (0.1%) 0/803 0/791
ALT (UL) ~3xULN /702 (1.0%) 8/803 (1.0%) 6/701 (0.8%)
=5xULN 1/792 (0.1%) 3/803 (0.4%) 1/791 (0.1%)
= 10x ULN 1/792 (0.1%) 0/803 0/791
=>20x ULN 1/792 (0.1%) 0/803 0/791
AST (UL) = 3x ULN 6/792 (0.8%) 5/803 (0.6%) 37701 (0.4%)
=5xULN 2/792 (0.3%) 2/803 (0.2%) 0/791
> 10x ULN 21792 (0.3%) 0/803 0/791
=>20xULN 0792 0/803 0/701
ALP (UL) >15x ULN 3/791 (0.4%) 3/803 (0.4%) 6/791 (0.8%)
Bilirubin (memolL) > 15xULN 5/792 (0.6%) 9/803 (1.1%) 3/791 (0.4%)
> 2xULN 1/792 (0.1%) 3/803 (0.4%) 0/791

TEAESs related to the liver are summarised in the table below. Overall, in the 12-week phase 2/3
population, liver-related AEs occurred in 5.5% of mirabegron recipients, and 5.6% of placebo
recipients, with no consistent dose trend observed across the mirabegron dose 25mg, 50mg and
100mg. In the tolterodine group, liver-related AEs were reported in 8.1% of recipients, which is
a slightly higher incidence than seen with placebo or mirabegron.
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Table 95. Hepatotoxicity TEAE, Global OAB 12-Week Phase 2/3 Population

MedDRA v12.1 Mirabegron
SOC
HLT Total Tolt
PTT, n (%) of Placebo 25 mg 50 mg 100 mg 200 mg Mira ER 4 mg
Partients n=2142) | (n=811) | (n=2131) | (n=1305) | (n=167) | (n=4414) | (n=958)
Overall 121 (5.6%) [ 520(64%) | 119(5.6%) [ 64(49%) | T(4.2%) | 242(55%) | T8(8.1%)
Hepatobiliary disorders 4(0,2%) 3(0.4%:) 2(0.1%:) 100.1%) 0 6(0.1%:) 2(0.2%)
Cholestasis and jaundice 1(=0.1%) 1(0.1%:) 1(=0.1%) 1(0.1%) 0 3(0.1%) 1(0.1%)
Cholestasis 0 1(0.1%:) 0 1(0.1%) 0 2(=0.1%) 0
Hj.'p_erbalamhma:m._:a_ 1(=0,1%) 0 1(=0,1%) 0 0 1(=0.1%) 1(0.1%)
Hepatic and hepatoblliary | 301%) | 2002% 0 0 0 2 (= 0.1%) 0
Liver disorder 3(0.1%) 2(0.2%:) 0 0 0 2(=01%)
Hepatocellular damage ) o Y Y
and hepatitis NEC 0 0 1(=0,1%) 0 0 1(=0.1%) 1(0.1%)
Hepatic steatosis 0 0 1(=0.1%) 0 0 1(=01%) 0
Hepatitis 0 0 0 0 0 0 1(0.1%)
Investigations 117 (5.5%) 49 (6.0%:) 118 (5.5%) 63 (4.8%) 7(4.2%) 237 (5.4%:) 76 (7.9%)
Liver function analyses o4 (4.4%) 45 (5.5%) 97 (4.6%) 57(4.4%) 7(4.2%) 206 (4.7%) 69 (7.2%)
ALT increased 22 (1.0%) 9(1.1%) 32 (1.5%) 21 (1.6%) 2(1.2%) 64 (1.4%) 17 (1.8%)
AST mcreased 22 (1.0%) 12(1.5%) 19 (0.9%) 14 (1.1%) 1(0.6%) 46 (1.0%) 16 (1.7%)
Blood bilrubin - .
abmormal 0 0 1(=0.1%) 0 0 1(=01%) 0
Blood bilirubin ) - ) .
%a 6% 8% 4% 6% 27 (0.6% 1%
S sl 19 (0.9%) 5 (0.6%) 16(0.8%) | 5(04%) 1 (0.6%) 7(0.6%) | 11(1.1%)
GGT increased 53 (2.5%) 29 (3.6%) 63 (3.0%) 40 (3.1%) 4(2.4%) 136 (3.1%) 44 (4.6%)
H ! oy LY L LN o, - 3 oy
ei;;g:a?;;}me 1(=01%) | 2(02%) | 1(=01%) | 3(02%) | 1(0.6%) 7(0.2%) 1(0.1%)
Liver function test o o " " - " i
abnormal 1(=0.1%) 1(0.1%:) 2(0.1%) 1(0.1%) 1(0.6%) 5(0.1%) 1(0.1%)
Transaminases increased 0 0 1(=0.1%) 0 0 1(=0.1%) 0
I;?E“é? euzyme aualyset 32(15%) | 10(1.2%) | 33(1.5%) | 12(09%) 0 S5(12%) | 14(1.5%)
Blood ALP increased 32 (1.5%) 10 (1.2%) 33 (1.5%) 12 (0.9%) 0 55(1.2%) 14 (1.5%)

The long-term population lacked a placebo control group, making it more difficult to interpret
the incidence of hepatic TEAEs in this population, but the results were generally reassuring.
TEAEs potentially consistent with hepatotoxicity were reported in 3.3% of mirabegron
recipients overall, compared to 2.7% of tolterodine recipients, as shown in the table below.

Table 96. Combined Summary of Hepatotoxicity Events Based on TEAE and Laboratory Data,
EU/NA Long-Term Controlled Population

Alirabegron
Total Tolterodine
Tvpe of Event, 50 mg 100 mg Alirabegron ER 4 mg
n (%) of Patients {n=812) {n = 820) (n=1632) (n=2812)
Any event of hepatotoxicity 24 (3.0%) 30 (3.7%) 54 (3.3%) 22 (2.7%)
Hepatotoxicity as TEAE 17 (2.1%) 19 (2.3%) 36 (2.2%) 15 (1.8%)
Hepatoxicity from laboratory datat 17 (2.1%) 20 (2.4%) 37 (2.3%) 14 (1.7%)
E;ﬂi’_;‘:;’?g;gf"m % TEAE and fiom 10 (1.2%) 9 (1.1%) 19 (12%) 7 (0.9%)

8.4.2. Kidney function

Mean changes from baseline in serum creatinine and urea (BUN) were generally minor in all
treatment groups of the 12-week phase 2/3 study population, as shown in the table below.
Results in the long-term EU/NA population were similar, with only minor changes observed
that were similar in the mirabegron and tolterodine groups.
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Table 97. Chemistry Laboratory Test Results, Global OAB 12-Week Phase 2 /3 Population

Laboratory Mirabegron Tolterodine
Parameter Placebo 25 mg 50 mg 100 mg 200 mg ER 4 mg
(Units) (n=2142) (n=811) (n=2131) (n =1305) (n=167) (n = 958)
Crearinine (mcmol/L)

Baseline

n 2142 811 2130 1305 167 958
Mean (5D) 69.4 (16.97) 70.8(18.16) 69.7(17.22) 71.2(18.04) 72.2(15.42) 65.9 (15.69)
Change from baseline to Final Visit

n 2087 792 2078 1273 166 930
Mean (SD) 0.5 (8.53) 1.3 (22,19 0.6(841) 12(8.98) -0.1 (10.62) 0.2(8.01)
95% CI (02,09 (-0.2,2.9) (0.3,1.0) (0.7.1.7) (-1.8,1.5) (-0.3,0.7)
BUN (mmol/L)

Baseline

n 1973 642 1961 1137 NA 873
Mean (SD) 5.71 (1.705) 5.64 (1.637) 5.72 (1.680) 5.85 (1.7935) NA 5.73 (1.658)
Change from baseline to Final Visit

n 1921 626 1910 1105 854
Mean (SD) 0.04 (1.285) 0.12(1.217) 0.05(1.255) | -0.02(1.283) NA 0.03 (1.228)
95% CI (-0.02, 0.10) (0.02,0.21) (-0.00,0.11) (-0.09, 0.06) NA (-0.05,0.11)

Table 98. Chemistry Laboratory Test Results, EU/NA Long-Term Controlled Population

Mirabegron Tolterodine
Laboratory 50 mg 100 mg ER 4 mg
Parameter (Units) (n=3812) (n = 820) (n=2812)
Creatinine (mcmol/L)
Baseline
n 810 820 g12
Mean (SD) 74.1 (15.80}) 742 (14.79) 75.2 (16.53)
Change from baseline
Final visit
n 790 803 791
Mean (SD) 1.2 (9.18) 2.3(10.15) 1.4 (10.56)
BUN (mmol/L)
Baseline
n 810 820 g12
Mean (SD) 5.91(1.628) 5.98 (1.816) 6.04 (1.806)
Change from baseline
Final visit
n 790 803 791
Mean (SD) -0.01(1.378) 0.04 (1.510) -0.01(1.814)

Mean changes in creatinine may not reflect the actual risk of renal toxicity, because concerning
changes in a small proportion of patients are diluted by the overall group. To address this, the
sponsor also assessed the number of patients in each group that exhibited a rise of at least 15%
in serum creatinine (and more concerning rises of 2 30%, = 50% = 100%). As shown in the table
below, about 10% of each group in the 12-week phase 2/3 population showed a creatinine rise
of at least 15% at the final visit. The differences between groups were minor; the incidence of
such a rise with proposed dose of mirabegron 50mg (10.1%) and placebo (10%) were almost
identical. Considering other visits or other degrees of change did not show any substantial
between-group differences. In the long-term population, rises of at least 15% at the final visit
were slightly more common (12.4% of the mirabegron 25mg group, and 16.9% of the
mirabegron 50mg group) but the incidence was similar in the tolterodine group (13.4%).
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Table 99. Serum Creatinine: Patients with Increases of at Least 15% from Baseline, Global OAB 12-
Week Phase 2/3 Population

Mirabegron Tolteredine

Visit/'Category Placebo % mg 0 mg 104 mg 204 mg ER 4 mg
nin (s} of Patients (= 2142) {n =511} {m = 2131} {1 = 1305} (= 167) (B = 258)
Fimal Vitit

=% SRR (1) LW (104%) SAR0TE [10.1%) 130712TE (12.3%) 12lee (L.%) PLWIP (V)

=3 AL0ET (2.0%5) 17792 {2.1%) 442078 (2.1%) BT 2.2%) 166 (1E8%) Q030 (1.0%)

=5l 1172087 (0.5%) TITII (09%) 1072078 (0.5%) TI1273 (0.5%) 17166 (0.6%) 2939 (0. 2%)

“100% D207 L2 0.1%) L2078 (< 00%) iz LIl 0P
Any Vish

z1 % 39072087 (18 7) 1817792 (20.3%) 41772078 [20.1%) BT (22 A%) 168 (17.5%) 165933 (17, M)

1 SVHIET (4.0%) RS2 (4 8% TEHITE (3. ) BE1 XT3 (5. 2%) TGS (4 X%) Xe030 (X )

= 27087 (1.1%) 13792 {1.6%) 142078 (0. ) 121273 (0.9%) 1165 {08%) IR 05

=100 L2087 (=0 1%) 22 (0.3%) L2078 {0.1%) w73 L] 9y

Table 100. Serum Creatinine: Patients with Increases of at Least 15% from Baseline, EU/NA Long-
Term Controlled Population

MAlirabegron
Visit/Category 50 mg 100 mg Tolterodine ER 4 mg
n/n (%) of Patients (n=2812) (n = 820) (n=812)
Final Visit
= 13% 08/700 (12.4%) 136/803 (16.9%) 106/791 (13.4%)
=30% 23/790 (2.9%) 28/803 (3.5%) 30/791 (3.8%)
= 50% 2/790 (0.3%) 6/803 (0.7%) 8/791 (1.0%)
= 100% 0/790 1/803 (0.1%) /701
Any Visit
=15% 187/790 (23.7%) 223/803 (27.8%) 191/791 (24.1%)
=30% 48/790 (6.1%) 53/803 (6.6%) 49/791 (6.2%)
= 50% 0/700 (1.1%) 10/803 (1.2%) 11/791 (1.4%)
= 100% 0/790 2/803 (0.2%) 1/791 (0.1%)

8.4.3. Other clinical chemistry

Laboratory results for other clinical chemistry tests in the 12-week phase 2/3 population are
summarised in the table below. Shifts to concerning levels of sodium, potassium, chloride,
calcium, urate, albumin and total protein were relatively rare, and occurred with similar
frequency in the placebo and active groups. LDH levels >250 U/L were more common and
appeared to show a dose trend in incidence, being slightly more common with increasing dose
(placebo 4.0%, mirabegron 25mg 4.3%, mirabegron 50mg 5.5%, mirabegron 100mg 5.6%,
mirabegron 200mg 6.0%). Changes were also observed in 4.6% of tolterodine recipients and,
overall, these changes do not appear to be of clinical concern. The long-term population showed
an incidence of LDH >250 U/L that was less than or equal to the placebo incidence in the 12-
week studies, suggesting that there is no lasting effect on this laboratory parameter.
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Table 101. Potentially Clinically Significant Abnormalities in Biochemistry, Global 0AB 12-Week
Phase 2/3 Population

Laboratory AMirabegron Tolterodine
Parameter (Umits), Flacebo 15 mg 50 mg 100 mg 200 mg ER 4mg
n'n (%) of Patients Criteria (n = 1141} (m =511} in=2131}) il = 1305} (= 167] (m = 255)
Creatigzne (memol L) Ry — W NET L0 (0t WM w173 17166 {0.6%) 0539
" BUN (mmel L) -
e 125 amel L IO 0A%) | T | TN MA% | 101005 (10%) 0 VEH (04%)
Sodiven {muel 1} 125 mmed L 12087 (= 0.1%) e 0207 w1273 166 0939
a2
150 mmel L 1772087 (0.5%) ri',:f: I}'E‘?{':Iﬁ".] MA2T3(L1%) | 3168 {15%) 14939 {1.5%)
Potasseam (mmol 1) 31 ool L 42087 (0. 7%) 37792 (0.4%%) 22079 (0.1%) 1273 166 /038 (0. %)
5.6 mmol L 1472087 {0.7%) e | 1zoompesy | 150273000 | 1168 08%) /038 (0.5%)
Chionde (meol L = 05 mmol L T[0T (= 0.1%%) [ [T (R W66 [
- 130 mmod L g7 [ [ 11273 §0.0%) 166 Be30
Calcwen (manol L) < 175 pamed L G500 (04%%) 1584 (0 ) 4% (0 1%) A0 {10 %) w166 A5EE (0 M)
3.00 el L [ 0584 1495 1066 V166 D565
Urate (mcenol L) - 535 ecmnol L 1772087 (0.5%) WIRCLI%N) | 152070 | 213730 166 7838 (0. 7%)
LOH (UL) 250UL 1500 (40%) | 29 B4 | sR1aRs (i) | e0nossciems | 10asa et 200585 (4.8%)
Albusmn (g Ly gL 02087 [H /2079 (= 0.1%) 1273 166 0e30
g0 gl g7 [ [ 127 o 168 He30
Prosean (g/L) < 50 gL [T H [T WM [ EFE] w166 (R
100 g1 [ i) 1792 (0.1%) 07 w1273 V166 0239

Table 102. Potentially Clinically Significant Abnormalities in Biochemistry, EU/NA Long-Term
Controlled Population

Laboratory Parameter Mirabegron Tolterodine
(Units), 50 mg 100 mg ER 4 mg
n/n (%) of Patients PCS Criterion (n=2812) (n=820) (n=2812)
Renal Function
Creatinine (mcmol/L) = 177 memol/L 0/792 0/803 1/791 (0.1%)
BUN (mmol/L) > 12.5 mmol/L 3/792 (0.4%) 7/803 (0.9%) 8/791 (1.0%)
Electrolvtes
Sodium (mmol/L) > 150 mmol/L 2/792 (0.3%) 1/803 (0.1%) 5/791 (0.6%)
Potassium (mmol/L) < 3.1 mmol'L 1/791 (0.1%) 3/803 (0.4%) 1/791 (0.1%)
> 5.6 mmol/L 14/791 (1.8%) 5/803 (0.6%) 4/791 (0.5%)
Other
Calcium (mmol/L) < 1.75 mmol/L 0/791 0/803 1/791 (0.1%)
= 3.00 mmol/L 0/791 0/803 1/791 (0.1%)
Urate (memol/L) > 535 memol/L 4/792(0.5%) 9/803 (1.1%) 7/791 (0.9%)
LDH (UL) >250 UL 32/792 (4.0%) 25/803 (3.1%) 28/791 (3.5%)
Albumin (g/L) <26 gL 0/792 0/803 1/791 (0.1%)
=60 gL 0/792 0/803 0/791
Protein (g/L) <50 gL 0/792 0/803 1/791 (0.1%)
=100 g/L 0/792 0/803 1/791 (0.1%)
8.4.4. Haematology

The results of haematology monitoring are summarised in the tables below. Mean shifts in
haematology parameters were relatively minor, and were generally similar between treatment
groups in the 12-week phase 2/3 population, as shown in the Table below. Mean leukocyte
counts shifted downwards with mirabegron therapy, and although the shifts were small in
magnitude, there appeared to be a dose trend, with greater mean shifts in the 100mg and
200mg dose groups than the 25mg and 50mg dose groups. At the proposed 50mg dose, the
mean shift was only -0.07 from a baseline value of 6.4 x 109/L.
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Table 103. Haematology Laboratory Test Results, Global OAB 12-Week Phase 2 /3Population

Laboratory Mirabegron Tolterodine
Parameter Placebo 25 mg 20 mg 100 mg 200 mg ER 4mg
(U mits) {n=2142) (n=811) (n = 2131) {n = 1305) (n = 167) (n = 958§)
in (gT)
Bazeline
& 2140 811 b bl 1301 167 (373
Mexz (5D} 135.3 (12.3%) 1365(12.71) 1352 (12.71) 133.6 (12.08) 136.3 (10.1%) 134.7 (12,903
Change from bazeline to Fimal Vize
3 is4 71 W 12e9 &6 937
Mean (5D) 0.5 (6.65) 0.1 (632 01 (630 020672 -2.0 (6.28) 06(6.25)
95% CI (0.2 0.8} {-0.5_0.3) (0.3 0.9 (-0.5. 0.2 {-3.0.-1.1) (0.2 1.00
Hematocrit (%4)
Bazeline
& 140 F3¥] ns 1301 167 (373
Mean (5D) 4035 (3.79) 4L.0 (3.54) 40.4 (3.86) 404 (3.61) 40.5 (2.90) 40.1 (3.53)
Change from bazeline to Final Vit _ _
& 2084 EED 78 1269 166 937
Maan (3D} 011D 04 (211) 0.3 (2.05) 03217 0.9 (2.08) 03(1.97)
95% CI (-0.2, -0.00 (-0.6, 0.3} (-0.4, -0.2) {-0.4, -0.%) {-1.3, -0.6) (0.4, -0.2)
Platelets (10°L)
Bazeline
= 2124 809 N7 1287 167 955
Meas (5D 249.5 (60.300 149.7 (61.12) 1485 (58.99) 255.0(61.15) 285.4 (65.03) 248.0 (61.53)
Change from bazeline to Fimal Visie
n 2067 789 20665 1256 166 EET
Mean (5D} D5(31.57) -5.1(29.81) 0203261 -L7{38.89) BANETE ] L 1{38.24)
25% C1 (-1.8 0.5 (-7.2.-3.00 -16. 1.1 (4.8 0.5 (-129.-1.3) (-37. 14
Leukscvtes: (10%L)
Bazeline
& 238 511 1129 1301 167 956
Mean (5D} 644 (1.783) 647 (L.77TT) £.38 (L8040 6.72 (22700 710 {183 6.41 (1.961)
Change from baseline to Final Visit _ _
n 2082 781 2078 1269 166 97
Meam (5D} 0.02 (1.458) 0,07 (1.376) 007 (1.323) 028 (1554 059 (1517 0.02 (1.4351)
95% CI (-0.04, 0.09) (-0.17, 0.02) (-0.13,-0.01) (-0.37, 0 200 (-0.82, -0.36) (-0.07,0.12)
Neatrophil: (107L)
Blazeline
& 1368 4312 1364 915 HA 450
Mean (5D} 41766 (1426.23) | 42140 (1371.99)) 41385 (1405.4%)| 42588 (1579.05) HA 43434 (156387
Change from bazeline to Final Vizit
n 13123 41% 1317 883 HA 474
hdeaz (5D} 13.0 (1357.19) -7.5 (1253.89) =33 (1241900 -89.2 (135%4.8) HA 119.2(1427.65)
95%ClI (-58.2, 88.0) (-1284, 1127) (-70.7, 63.6) (-150.3, 3.0 HA (-5.7, 4800
[ Lymphocytes (1071)
Bazeline
B 1363 432 1564 LK HA EET]
Mean 1998 8 (742.23) 19257 (636.84) | 19435 (605.54) | 19889 (1515.87) A 2098.0 (B06.50)
Change from bateline to Final Vi
n 1333 415 1317 i3] Ha 474
Maeaz (5D) 27 (7705 40,0 (448.51) =234 (441 .96) 4501 (495.2T) Na =17.8 (50:6.02)
95% CI (-44.3. 38.8) (-3.2.85.2) (-47.3.0.5) (-127.8. -62.4) HA (-63.5.27.9
| Eosinophils (1071)
Baseline
B 1368 432 1364 LK HNA ELT]
Meaz (5D) 135.5 (11047 144.6(115.13) 141.4(116.55) 146.5(121.93) HA 134.0 (106.66)
Change from bazeline to Final Visit
B 1323 418 1317 833 NA 474
Mean (5D) 14.5 (10945 116 (91.86) 2101094 159 (165.15) HA 331 (11834
85% C1 (8.6, 20.5) (1.8, 20.4) (15.0, 26.9) (5.0, 26.8) NA (22.4.43.8)

Studies included: 178-CL-044, 178.CL-045, 178-.CL-046, 178.CL-047, 178.CL-048 and 178.CL-074.
ER.: extended release; NA: not applicable; OAB: overactive bladder.

Table 104 lists the incidence of abnormal haematology results that were in potentially
concerning ranges (too high or too low) in the 12-week phase 2/3 studies. Clinically significant
changes in red cell and platelet indices were rare. Low leukocyte counts (<2.5 x 10*9/L) were
observed in some mirabegron recipients (the incidence was 0.2% to 0.6% across the dose
groups) and in tolterodine recipients (0.4%), but in relatively few placebo recipients (0.1%).
These counts did not appear to be associated with clinical sequelae.
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Table 104. Potentially Clinically Significant Haematology Abnormalities, Global OAB 12-Week
Phase 2/3 Population

Laboratory Mirabegron
Parameter
(Units), Tolterodine
n/n (%) of Placebo 25 mg 50 mg 100 mg 200 mg ER 4 mg
Patients Criteria Mm=2142) | n=811) | (m=2131) | m=1305) | (n=167) (n = 958)
Er)'_il:lmcy‘res <25x10%L 072086 0/791 02080 01273 0166 0/930
(1071 >70x10%L | 02086 0791 012080 30113,1; 01166 (:]'"Siif)
Hemoglobin (gL) 0o _. 17791 112080 11273 .
<80 gL 02086 (0.1%) (< 0.1%) 0.1%) 0/166 0939
. f 32086 p 212080 f p 1/939
_ | > 180 gL ©0.1%) 0/791 E”aﬂ';’g ?. :i; 0/166 ©0.1%)
ematocrit e . 12 n2 _.
%) <25% 072086 0791 (<0.1%) (0.1%) 0166 0/930
- CCB 22086 P 1/2080 ; f 1/939
>55% 0.1%) 0/701 (= 0.1% 01273 0/166 0.1%)
Platelet count 9 11/2081 4/791 1372077 141272 p 9/930
(10°L) A A (0.5%) (0.5%) (0.6%) (1.1%) s (1.0%)
=500 % 10°L 8/2081 6/791 712077 71272 1/166 3/930
' ' (0.4%) (0.8%) (0.3%) (0.6%) (0.6%) (0.3%)
Leukocytes =255 10°L 372086 3791 82080 21273 1/166 4/930
o oo | S | G | Ve | em | 0% O
9, 2id /12 ’
>18x 101 (0.1%) (0.1%) (<0.1%) (0.1%) 0166 (0.1%)

In the long-term EU/NA population, mean shifts in haematology parameters were minor and the
magnitude and direction of shifts were similar in the two mirabegron dose groups (50mg and

100mg) and the tolterodine group.

Table 105. Haematology Test Results, EU/NA Long-Term Controlled Population

AMirabegron
Laboratory 50 mg 100 mg Tolterodine ER 4 mg
Parameter (Units) (n=25812) (n=5§20) (n=812)
Hemoglobin (2/L)
Baseline
n 807 819 808
Mean (5D) 1374 (12.08) 137.6 (11.67) 137.9(11.69)
Change from baseline to Final Visit
N 787 802 788
Mean (5D) 0.3(7.29) -0.1(7.85) 0.2(7.52)
05% CI (<0.2.0.8) (<0.6.0.5) (-04.0.7)
Hemartocrit (%)
Baseline
n 807 819 808
Mean (5D) 40.8 (3.43) 40.8 (3.37) 40.9 (3.37)
Change from baseline to Final Visit
n 787 802 788
Mean (5D) 0.4 (2.30) 0.3(2.34) 0.4(232)
05% CI (0.2, 0.5) (0.2, 0.5) (0.2,0.5)
Platelets (10°/L)
Baseline
n 804 814 804
Mean (SD) 2402 (61.70) 251.2 (592.60) 251.7 (60.25)
Change from baseline to Final Visit
n 784 796 783
Mean (SD) -14.1 (38.79) -13.6(38.20) -14.5(37.26)
05% CI (-16.8.-11.4) (-16.2, -10.9) (-17.1,-11.9)
Leukocytes (10°/L)
Baseline
n 807 g19 808
Mean (SD) 6.87 (1.965) 6.79 (1.791) 6.66 (1.817)
Change from baseline to Final Visit
n 787 802 788
Mean (SD) -0.23 (1.631) -0.23 (1.586) -0.13 (1.507)
95% CI (-0.35,-0.12) (-0.34, -0.12) (-0.24, -0.03)
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Table 105 continued. Haematology Test Results, EU/NA Long-Term Controlled Population

Mirabegron
Laboratory 50 mg 100 mg Tolterodine ER 4 mg
Parameter (Units) (n=812) (n =820) {(n=2812)
Neutrophils (10%L)
Baseline
n 790 815 802
Mean (5D} 42783 (1557.20% 4201.1 (147221 41058 (1423 .94
Change from baseline to Final Visit
n 779 795 781
Mean (SD) -138.5(1463.13) -102.6 (1440.14) -57.1(1306.25)
05% CI (2414, 35.6) (-203.5,-1.8) (-1488.347)
Lyvmphocytes (10%L)
Baseline
n 790 815 802
Mean (SD) 1969.5 (754.36) 1952.2 (639.54) 1019.1 (610.21)
Change from baseline to Final Visit
n 779 795 781
Mean (SD) -67.5 (470.00) -100.5 (471.54) -53.0 (462.68)
05% CI (-100.6, -34.5) (-133.3, -67.7) -85.5,-20.5)
Eosinophils (10°L)
Baseline
n 799 815 802
Mean (SD) 1599 (115.77) 158.1 (120.89) 1504 (116.08)
Change from baseline to Final Visit
n 779 795 781
Mean (SD) 1.3 (105.66) -1.8(126.08) 2.8(157.40)
05% CT (-6.1.8.7) (-10.5.7.0) (-83.138)

Table 106. Potentially Clinically Significant Haematology Abnormalities, EU/NA Long-Term
Controlled Population

Laboratory Mirabegron Tolterodine
Parameter (Units), 50 mg 100 mg ER 4 mg
n/n (%) of Patients PCS Criterion (n=812) (n=820) (n=8112)
Py <25 x107L 0/792 0/303 0/791
Erythrocytes (107/L) - 7.0 x10"/L 0/792 0/803 0/791
- <80 gL 1/792 (0.1%) 1/803 (0.1%) 0/791
Hemoglobin (g/L) - 180 g/L 0/792 0/803 0/791
Hematoctit (%) <25% 0/792 07803 0/791
° > 55% 1/792 (0.1%) 0/803 0/791
o <120x10°L 11/790 (14%) | 13/799 (1.6%) | 11/790 (1.4%)
Platelet connt (1071 > 500 x10°/L 5/790 (0.6%) 3/799 (0.4%) 5/790 (0.6%)
) o <25x10°L 17792 (0.1%) 37803 (0.4%) 17791 (0.1%)
Leukocytes (107L) > 18 x10°L 1/792 (0.1%) 0/803 0/791

8.4.5. Electrocardiograph
8.4.5.1. Phase 2/3 efficacy studies

Regarding electrocardiograph (ECG) abnormalities observed in the 12-week phase 2/3
population. No consistent differences were observed between mirabegron and placebo.

8.4.5.2. Other studies

The sponsor performed two thorough QT studies. These studies suggested that supra-
therapeutic doses of mirabegron may mildly prolong the QT interval, especially in women, who
experience greater exposure than men for the same dose. The upper bounds of the 90%CI for
the QT prolongation exceeded 10ms at a number of time points (depending on the dose, gender
and study considered).
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8.4.6. Vital signs

In the 12-week phase 2/3 studies, mirabegron at the proposed dose of 50mg once daily was
associated with an increase in pulse rate of approximately 1 bpm (adjusted mean change from
baseline pulse rate compared with placebo).

For blood pressure changes, the adjusted mean difference vs placebo was generally < ImmHg,
as shown in the figure below. For systolic blood pressure (SBP), the placebo-subtracted change
from baseline SBP in the 12-week Phase 3 population for mirabegron 25, 50 and 100mg and
tolterodine was -0.5, 0.6, 0.4 and -0.1 mm Hg for AM measurements, respectively, and -1.0, 0.5,
0.9 and 0.0 mm Hg for PM measurements, respectively. For diastolic blood pressure (DBP), the
placebo-subtracted change from baseline for mirabegron 25, 50 and 100mg and tolterodine was
-0.1, 0.4, 0.2 and 0.7 mm Hg for AM measurements, respectively, and -0.3, 0.4, 0.5 and 1.0 mm
Hg for PM measurements, respectively.

Figure 29. Adjusted Mean Differences vs Placebo in Change from Baseline, SBP and DBP
Measured by Patient Diary, ANCOVA Model, EU/NA OAB 12-Week Phase 3 Population

Adverse events associated with vital signs were relatively rare apart from hypertension, which
was reasonably common in all treatment groups: it occurred in 5.0% of mirabegron recipients,
5.0% of placebo recipients, and 4.5% of tolterodine recipients, as shown in Table 72 earlier.

8.5. Post-marketing experience

According to the sponsor’s Summary of Clinical Safety, “There are no postmarketing data
available for mirabegron at this time.”

8.6. Safety issues with the potential for major regulatory impact
8.6.1. Liver toxicity

As discussed in Section 8.4.1, there is no evidence in the current submission that mirabegron
produces significant liver toxicity.

8.6.2. Haematological toxicity

As discussed in Section 8.4.4, mirabegron was associated with a minor reduction in mean
leukocyte counts, but there was no evidence of clinically significant haematological toxicity.
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8.6.3. Serious skin reactions and unwanted immunological events

Considering all AEs grouped under “Skin and subcutaneous tissue disorders”, there was a slight
increase in skin reactions in the active groups compared to placebo, and this increased with
increasing doses. The incidence of skin-related AEs leading to discontinuation in the 12-week
phase 2/3 population was for each treatment group: placebo 0.1%, mirabegron 25mg 0.2%,
mirabegron 50mg 0.4%, mirabegron 100mg 0.6%, mirabegron 200mg 1.2%, total mirabegron
0.5% and tolterodine 0.2%.

Over the whole clinical program, two events were suggestive of moderate skin reactions,
reported as Stevens-Johnson syndrome and leukocytoclastic vasculitis. In one event, a 74-year-
old woman treated with mirabegron 100mg developed urticaria, a rash and an elevated white
cell count, which was reported as Stevens-Johnson syndrome by the treating clinican but the
Expert Committee’s blinded review of the event classified it as urticaria and not as Stevens-
Johnson syndrome. Mirabegron was ceased and she recovered without major sequelae.
Subsequently, 72 days after stopping study drug, she developed urticaria again, which resolved
without treatment, suggesting an underlying aetiology unrelated to mirabegron.

In another event, a 19-year-old woman treated with mirabegron 30mg IV and 100mg orally had
a SAE reported by the investigator as probable drug hypersensitivity vasculitis. She developed
symptoms 4 days after the oral dose, and she presented to the emergency room with a skin rash
that was described as pruritic and painful. She was treated with methylprednisolone and
diphenhydramine, making an uneventful recovery.

These two cases prompted a search for other potential hypersensitivity reactions, and one
additional case of urticaria was identified. All cases were reviewed by an Expert Committee of
hypersensitivity specialists. The main conclusions of the panel are listed in Appendix 2 of this
report (copied from the sponsor’s Summary of Clinical Safety). It should be noted that some
reactions were reported in placebo recipients, and differences between treatment groups were
minor.

Overall, there appears to be a risk of serious skin reactions and hypersensitivity in some
susceptible individuals, but the incidence is low, and patients recovered when study drug was
ceased.

8.6.4. Cardiovascular safety

Treatment with mirabegron was associated with mild changes in mean pulse rate and blood
pressure, as discussed in Section 8.4.6. Despite this, mirabegron treatment was not associated
with an increased risk of clinically significant hypertension, as reflected in the incidence of
‘hypertension’ AEs in the 12-week phase 2/3 population, which was similar in the placebo and
mirabegron groups (see Section 8.3.1).

The sponsor submitted a specific assessment of the cardiovascular risk of mirabegron which
included a detailed review of all cardiovascular events. Hypertensive events identified in that
report are summarised below, and do not suggest a clinically significant impact on the risk of
hypertension.
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Table 107. TEAE, SAE and TEAE Leading to Permanent Discontinuation of Study Drug for
Hypertension, EU/NA OAB 12-Week Phase 3 Population.

Mirabegron Tolterodine
Category Placebo 25 me 50 mg 100 mg Total ER 4 mg
PT, n (%) of Patients (n=1380) | (n=431) (n=1375) {n=919) {n=1736) (m= 495)
Patients with any hypertenzion 117 (8.5%) | 52 (12.0%) 120 (8.7%) 58(6.2%) 230 (8.4%) 45 (9.7%)
TEAE
RR (95% CD) T 135 1.02 0.78 0.98
(0.86, 1L.B0) | (0.79,1.32) (0.56, 1.08) (0.7%, 1.23)
Hypertension 105 (T.6%) | 49 (11.3%) 103 (7.5%) 48(5.2%) 200 (7.3%) 40 (8.1%)
Bloed pressure mncreased 6 (0.4%) 1(0.2%) 9 {0.7%) B (0.9%) 18 (0.7%) 4 (0.8%)
Blood pressure systolic 2(0.1%) 1(0.2%) 3(0.2%) 2(0.2%) 6 (0.2%) 0
increased
Patients with hypertension SAE 0 0 1 (0.1%) 0 1(=0.1%) 1(0.2%)
Hypertenzive ensis 0 0 1 (0.1%:) 0 1{=0.1%) 0
Hypertenzion 0 0 0 0 0 1(0.2%)
Patients discontinued study dmug 3(0.2%) 2(0.5%) 5(0.4%) 4 (0.4%) 11 (0.4%) 1(0.2%)
due to hypertension TEAE
Hypertenzion 2(0.1%) 2(0.5%) 2(0.1%) 2 (0.2%) 6 (0.2%) 1(0.2%)
Bloed pressure mncreased 1(0.1%) 0 0 2 (0.2%) 2(0.1%) 0
Hypertensive crisis 0 i] 2 (0.1%) ] 2(0.1%) 0
Blood preszure diastolic 0 0 1 (0.1%:) 0 1{=0.1%) 0
increased

Smdies included: 178-CL-046, 178-CL-047 and 178-CL-074.

PTs presented in the table include those = 0.2% for any hypertension TEAE in the total mirabegron group and
all PTs for hypertension SAE or TEAE leading to discontinuation of study drmag.

ER: extended release; OAB: overactive bladder; PT: preferred term; RR: relative risk; TEAE: treatment-
emergent adverse event(s); SAE: serious adverse event(s); SMQ: Standardized MedDRA Query.

T BR.= relative risk vs placebo.

Postural hypotension and falls also occurred with a similar incidence in the mirabegron and
placebo groups (see Section 8.3.5.1).

In the 12-week phase 2/3 population, SAEs listed under ‘Cardiac disorders’ occurred with
similar incidence in the pooled mirabegron (0.2%) and placebo (0.3%) groups (see Section
8.3.3).

The sponsor performed two QT studies, which suggested that mirabegron may mildly prolong
the QT interval, especially at higher doses and in women, who experience greater exposure than
men for the same dose.

Despite the mildly concerning results in the QT studies, clinically relevant arrhythmias were not
observed at a higher frequency with mirabegron. As shown in the table below, arrhythmias
occurred with similar frequency in the mirabegron and placebo groups in the 12-week phase
2/3 population.
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Table 108. TEAE, SAE and TEAE Leading to Permanent Discontinuation of Study Drug for Cardiac
Arrhythmias, Global OAB 12-Week Phase 2/3 Population

Mirabegron Tolterodine
Category Placeba S mg 50 mg 100 mg 200 mg Total ER 4 mg
PT,n(%)of Patients | (n=2142) | (=811 | (n=2131) | (n=1305) [ (n=16T) | (n=4414) | (n=958)
Zi't’f“;‘ ?;?E"‘E”"“‘ 39(18%) | 2503.1%) | S5(26%) | 314t | 11set | 122008%) | 30031%)
Tachyeardia B(04%) | 10¢12%) | 23¢L1%) | 7(0.5%) | 6(3.6%) | 46(1.0%) 1(0.1%)
Palpitations 4(02%) | 702 | 1206 | sS4 | 20.2%) | 2606% 4(0.4%)
Supraventmenl ) - . e -
‘:ﬂ“:;"}“m]:w 6(03%) | 2002%) | 5(0.2%) | 5(0.4%) 0 12 (0.3%) 7 (0.7%)
Amial fibrillation 2 (0.1%) ] S(0.2%) | 4003%) | 1006%) | 10(0.2%) 2 (0.2%)
Panents with cardiac a; B 3y 8 B
aocbythonia SAE 3 (0.1%) ] 30.0%) | 3002 0 6 (0.1%) 1(0.1%)
Atrial fibrillation 1 (= 0.1%) ] 30.0%) | 20020 0 5(0.1%) ]
Supraventmeoular ay : -
e chyeardia ] ] 0 1(0.1%) ] 1= 0.1%) ]
Arthythmia ] ] 0 0 ] 0 1(0.1%)
Ammoventricular block o
et degree 1 (= 0.1%) 0 0 0 0 0 0
Loss of consciousness 1 (= 0.1%;) 0 0 0 0 0 0
Patients dizcontinued stady
drug due to cardiac 3(00%) | 2002%) | 6(0.3%) | S(0.6%) ] 16 (0.4%) 3 (0.3%)
arhythmiz TEAE
Palpitations 2000%) | 1(0.1%) | 1(=01%) | 3¢0.2%) 0 5(0.1%) 1(0.1%)
Tachyeardia 1] 10.1%) | 3¢01%) | 1(0.1%) 0 5(0.1%) 0
Atial fibrillation 1 (= 0.1%) ] 100.0%) | 1¢0.1%) ] 3 (0.1%) ]
Amoventricular block ; .
et degree ] ] 0 1(0.1%) ] 1= 0.1%) 0
Conduction disorder ] ] 0 1(0.1%) ] 1= 0.1%) ]
ECG sbnormal ] ] 0 1(0.1%) 0 1= 0.1%) 0
Supraventricular a : -
koo ] ] 0 1(0.1%) 0 1= 0.1%) ]
Arrhvthmia ] ] 0 0 ] 0 1(0.1%)
Smus tachyeardia 0 0 0 0 0 0 1{0.1%)

Smudies included: 178-CL-044, 178-CL-043, 178-CL-046, 173-CL-047, 178-CL-048 and 178-CL-074.
PTs presented in the table include those = 0.2% for any cardiac arrhythoua TEAE in the total mirabegron group
and all PTs for cardiac arthythmia SAF or TEAE leading to discontimation of study drg.

SMQ: Standardized MedDFRA Query; ER: extended release; OAB: overactive bladder; PT: preferred term;
TEAE: treatment-emergent adverse event(s); SAE: sericus adverse event(s); ECG: electrocardiogram.

In the long-term EU/NA population, there was no placebo comparator, but the incidence of
arrhythmias with mirabegron compared favourably with the incidence of arrhythmias observed
with tolterodine treatment, as shown in the table below.
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Table 109. TEAE, SAE and TEAE Leading to Permanent Discontinuation of Study Drug for Cardiac
Arrhythmias, EU/NA Long-Term Controlled Population

Mirabegron Tolterodine
Category 50 mg 100 mg Total ER 4 mg
PT, n (%) of Patients {(n=2812) | (n=2820) {n=1632) (n=812)
Patients with any cardiac arrhythmia TEAE | 32 (3.9%3) 34 (4.1%) 66 (4.0%) 49 (6.0%)
Tachycardia 8(1.0%) 19 (2.3%) 27(1.7%) 25(3.1%)
Palpitations 5(0.6%) 4 (0.5%) 9 (0.6%) 4(0.5%)
Atrioventricular block first degree 4(0.5%) 1(0.1%) 5(0.3%) 2(0.2%)
Atrial fibrillation 3(0.4%) 1(0.1%) 4(0.2%) 4(0.5%)
Heart rate increased 2(0.2%) 2(0.2%) 4(0.2%) 2(0.2%)
Asrhythmia 2(0.2%0) 1(0.1%) 3 (0.2%) 2 (0.2%)
Bundle branch block right 1(0.1%) 2(0.2%) 3 (0.2%) 0
ECG QT prolonged 1(0.1%) 2 (0.2%) 3 (0.2%) 1(0.1%)
Patients with cardiac arthythnua SAE 6 (0.7%) 1(0.1%) 7(0.4%) 4(0.5%)
Atrial fibrillation 2(0.2%) 0 2 (0.1%) 3 (0.4%)
Asrhythmia 0 1(0.1%) 1 (0.1%) 0
Atrial flutter 1(0.1%) 0 1 (0.1%) 0
Atrioventricular block first degree 1(0.1%) 0 1 (0.1%%) 0
Cardiac arrest 1(0.1%4) 0 1 (0.1%) 1(0.1%)
Sick sinus syndrome 1(0.1%) 0 1 (0.1%) 0
Ventricular fibrillation 1(0.1%) 0 1 (0.1%%) 0
Ventricular tachycarcha 1(0.1%) 0 1(0.1%) 0
Patients discontinued study drug due to 3 (0.4%) 4 (0.5%) 7 (0.4%) 2(0.2%)
cardiac arrhythmia TEAE
Palpitations 0 2 (0.2%) 2 (0.1%) 0
Asrhrythmia 0 1(0.1%) 1 (0.1%%) 0
Atrial flutter 1(0.1%) 0 1 (0.1%4) 0
Cardiac arrest 1(0.1%) 0 1 (0.1%4) 0
ECG QT prolonged 0 1(0.1%) 1 (0.1%3) 0
Supraventricular extrasystoles 1(0.1%) 0 1(0.1%) 0
Ventricular extrasystoles 1(0.1%) 0 1 (0.1%%) 0
Ventricular fibrillation 1(0.1%) 0 1 (0.1%3) 0
Ventricular tachycardia 1(0.1%) 0 1 (0.1%4) 0
Atrial fibrillation 0 0 0 2 {0.2%)

Smdy inchuded: 178-CL-049.

PTs presented in the table include those = 0.2% for any cardiac armrhythmia TEAE in the total mirabegron group
and all PTs for cardiac arrhythmia SAE or TEAE leading to discontinmation of study dmg.

ECG: electrocardiogram; ER- extended release; PT: prefemred termy; TEAE: treatment-emergent adverse

event(s); SMQ: Standardized MedDBRA Query; SAE: serious adverse event(s).

Overall, mirabegron appears to pose a minimal cardiovascular risk. Given the results of the QT
studies, which showed mild QT prolongation at supra-therapeutic doses, mirabegron should be
avoided in patients with long QT syndrome, and in combinations involving other QT-prolonging

drugs.

8.7. Other safety issues

8.7.1. Safety in special populations

Exposure to mirabegron and its metabolites is higher in women than in men, and this was
reflected in slightly greater changes in QT interval and pulse rate in females, as discussed in
Section 8.4.5.2 and Section 8.4.6. AEs were also reported more frequently in women than in
men, but this difference was noted in all treatment groups, including placebo, as shown in the
tables below. Dose adjustment is therefore not recommended on the basis of gender.
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Table 110. TEAE by Gender (Reported by = 3.0% in the Total Mirabegron Group), Global OAB 12-
Week Phase 2 /3 Population

GENDER Mirabegron
MedDEA
v11.1)
PT". n (%) of Total Talt
Patients Placebo 15 mg 50 mg 100 mg 200 mg | Mirabegron | ER 4 mg
FEMALE n=1647 n =610 n=1630 n =990 n=155 n=3304 n=T4
MALE n =495 n=201 n =501 n =306 n=12 n=1020 n=214
Crverall 1182 (55.2%) | 452 (55.7%) | 1173 (55.0%) | 654 (50.1%) | 80 (47.9%) | 2359 (53.4%) | 577 (60.2%)
Female 349 (57.2%) | 919(564%) | S15(51.6%) | 7I(45.4%) | 1838 (54.7%) | 461 (62.0%)
Male 249 (30.3%) | 103 (51.2%) | 254(50.7%) | 139(45.4%) | 5S¢40 | 501 ¢49.1%) | 116(54.2%)
::::“]“"-"" 141 (6.6%) 61 (7.5%) 157 (7.4%) T4 (5.7%) 4(24%) | 2196(6.7%) | S57(5.9%)
Female 115 (7.0%) 50 (8.2%) 124 (7.6%) 67 (6.7%) 4(2.6%) 245 (7.2%) 49 (6.6%)
Male 26 (5.3%) 11 (5.5%) 33 (6.6%) 7(2.3%) 0 51 (5.0%) §(3.7%)
Hypertension 107 (5.0%) £4 (6.7%) 110 (5.2%) 55 (4.2%) T(L2%) | 221(5.0%) | 43 (4.5%)
Female T1(4.3%) 33 (5.2%) 67(4.1%) 39 (3.9%) 2(1.3%) 140 (4.1%) 24 (3.2%)
Male 36 (7.3%) 22 (10.9%) 43 (8.6%) 16 (3.2%) 0 81(7.9%) 19 (8.9%)
Blood glucoss 115 (5.4%) 39 (4.8%) 122 (5.7%) 46 (3.5%) 0 207 (4.7%) 73 (7.6%)
inereazed
Female 92 (5.6%) 25 (4.1%) 98 (6.0%) 30 (3.0%) 0 153 (4.5%) 56 (7.5%)
Male 23 (4.6%) 14 (7.0%) 24 (4.8%) 16 (5.2%) 0 54(5.3%) 17 (7.9%)
GCT imereased | 53 (2.5%) 20 (3.6%) 63 (3.0%) 40 (3.1%) 4 (2.4%) 136 (3.1%) | 44 (4.6%)
Female 46 (2.8%) 26 (4.3%) 60 (3.7%) 34(3.4%) 402.6%) 124 (3.7%) 39 (5.2%)
Male 7 (1.4%) 3(1.5%) 3 (0.6%) 6(2.0%) 0 12(1.2%) 5(2.3%)
Headache 60 (2.8%) 24 (3.0%) 66 (3.1%) 35 (2.7%) 6 (3.6%) 131 (3.0%) | 30(3.1%)
Female 54(3.3%) 21 (3.4%) 55(3.4%) 30 (3.0%) 6 (3.9%) 112 (3.3%) 25 (3.4%)
Male 6(1.2%) 3(1.5%) 11(2.2%) 5 (1.6%) 0 19 (1.9%) 5(23%)

tudies included: 178-CL-044, 178-CL-045, 178-CL-046, 178-CL-047, 178-CL-048 and 178-CL-074,
ER. extended release; GGT: gamma-glutamyltransferase; OAB: overactive bladder; PT: preferred term; TEAE
treatment-emergent adverse event(s); tolt: tolterodine
T Sorting order: PT, by decreasing frequency in total mirabegron group.
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Table 111. TEAE by Gender (Reported by = 3.0% in the Total Mirabegron Group), EU/NA Long-
Term Controlled Population

GENDER Mirabegron
MedDEA (v12.1) Total Tolterodine
PT~. n (%) of Patients 50 mg 100 mg Mirabegron ER4mg |
FEMALE B =602 n =608 o= 1210 n = 600
MATFE n=210 an=2112 n=422 n=212
Overall 485 (59.7%) 503 (61.3%) 988 (60.5%) 508 (62.6%)
Female 359 (39.6%) 382 (62.8%) 741 (61.2%) 376 (62.T%)
Male 126 (80.0%%) 121 (57.1%) 247 (38.5%) 132 (82.3%)
Hypertention 75 (9.2%%) 80 (9.5%) 155 (9.5%) 78 (9.6%)
Female 45 (8.1%) 57 (5.4%) 106 (8.8%) 53 (8.8%)
Male 26 (12 4%) 23 (10.8%) 49(11.6%) 25(11.8%)
UTL 48 (2.9%) 45 (5.50%) 93 (5.70%) 52 (6.4%)
Female 44 (7.3%) 41 (8.7%) 85 (7.0%) 47 (7.8%)
Male 4(1.9%) 4(1.9%) E(19%) 502.4%)
Nazopharyngitis 31 (3.9%) 35 (4.3%) 67 (4.1%) 25 (3.1%)
Female 25 (4.2%) 26 (4.3%) 31 (4.2%) 18 (3.0%)
Male T(3.3%) 9(4.2%:) 16 (3.8%) 7(3.3%)
Headache 33(4.1%) 16 (3.2%) 9 (3.6%) 20 (2.5%)
Female 28 (4.7%) 22 (3.6%) 50(4.1%) 13 (2.2%)
Male S(2.4%) 4(1.9%) 912.1%) 7(3.3%)
Back pain 23 (2.8% 19 (1.50) £2 (3.2%%) 12 (L.6%)
Female 14 (2.3%) 21 (3.5%:) 35 (25%) 11 {1.8%)
Male 9(4.3%) £ (3.8%) 17 (4.0%) 2 (0.9%3)

Smdy included: 178-CL-049,

EE.: extended release; PT: preferred term; TEAE: treatment-emerzent adverse event(s); UTL: urinary tract
infection.

 Sorting order: PT, by decreasing frequency in total mirabegron group.

Older subjects (= 65 years) were slightly more likely to report AEs than younger subjects (<65
years), as shown in the table below. This difference was observed in the placebo group and the
mirabegron group, however, with no overall evidence that the safety of mirabegron is
significantly worse in older patients.
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Table 112. TEAE by Age (Reported by = 3.0% in the Total Mirabegron Group), Global OAB 12-Week
Phase 2/3 Population

AGE Mirabegron
MedDEA
(v12.1)
PT +. 1 (%) Total Tolterodine
of Patients Placebo 25 mg 50 mg 100 mg 200 mg Mira ER 4 mg
< 65 YEARS n= 1360 n =536 n=1359 n=820 n=108 n= 2823 n=594
> 65 YEARS n=1782 n=275 n=112 n =485 n=59 n=1591 n=364
Overall 1182 (55.2%) | 452 (55.7%) | 1173 (55.0%) | 654 (50.1%) | S0 (47.9%) | 2359 (53.4%) | 577 (60.2%)
63 years | 744 (54.7%) | 283 (52.8%) | 720(53.6%) | 413 (50.4%) | 50(46.3%) | 1475(52.2%) | 347(58.4%)
Z65vears | 438(56.0%) | 169 (61.5%) | 444(57.5%) | 241(40.7%) | 30(50.8%) | $84(55.6%) | 230(63.2%)
;i::s"l’h"" n- 141 (6.6%) 61 (7.5%) 157 (7.4%) 74 (5.7%) 4(2.4%) 296 (6.7%) 57 (5.9%)
63 years 04 (6.9%) 37 (6.9%) 116 (8.5%) 53 (6.5%) 4(3.7%) 210 (7.4%) 36 (6.1%)
= 65 vears 47 (6.0%) 24 (8.7%) 41 (5.3%) 21 (4.3%) 0 36 (5.4%) 21 (5.8%)
Hypertension | 107 (5.0%) 54 (6.7%) 110 (5.2%) 55 (4.2%) 2 (1.2%) 221 (5.0%) 43 (4.5%)
63 years 62 (4.6%) 30 (5.6%) 55 (4.0%) 24 (2.9%) 2(1.9%) 111 (3.9%) 19 (3.2%)
= 65 vears 45 (3.8%) 24 (8.7%) 55 (7.1%) 31 (6.4%) 0 110 (6.9%) 24 (6.6%)
Blood glucose
immfe " 115 (5.4%) | 39 (4.8%) 122 (5.7%) 46 (3.5%) 0 207 (4.7%) 73 (7.6%)
63 years 71 (5.2%) 23 (4.3%) 77 (5.7%) 26 (3.2%) 0 126 (4.5%) 30 (6.6%)
= 63 vears 44 (3.6%) 16 (5.8%) 45 (5.8%) 20 (4.1%) 0 31 (5.1%) 34 (9.3%)
GGT
incveased 53 (2.5%) 20 (3.6%) 63 (3.0%) 40 (3.1%) 4(2.4%) 136 (3.1%) 44 (4.6%)
63 years 38 (2.8%) 19 (3.5%) 40 (2.9%) 26 (3.2%) 2 (1.9%) $7(3.1%) 32 (5.4%)
= 65 vears 15 (1.9%) 10 (3.6%) 23 (3.0%) 14 (2.9%) 2 (3.4%) 49 (3.1%) 12 (3.3%)
Headache 60 (2.3%) 24 (3.0%) 66 (3.1%) 35 (2.7%) 6 (3.6%) 131 (3.0%) 30 (3.1%)
63 years 48 (3.5%) 17 (3.2%) 46 (3.4%) 25 (3.0%) 4(3.7%) 92 (3.3%) 18 (3.0%)
> 63 vears 12 (1.5%) 7 (2.5%) 20 (2.6%) 10 (2.1%) 2 (3.4%) 39 (2.5%) 12 (3.3%)

Studies included: 178-CL-044. 178-CL-045. 178-CL-046. 178-CL-047. 178-CL-048 and 178-CL-074.

ER: extended release: GGT: gamma-glutamyltransferase; nura: nurabegron; OAB: overactive bladder: PT:
preferred term: TEAE: treatment-emergent adverse event(s).

T Sorting order: PT. by decreasing frequency in total nirabegron group.

Table 113. TEAE by Age Group (Reported by = 3.0% in the Total Mirabegron Group), EU/NA Long-
Term Controlled Population

AGE Mirabegron
MedDRA (v12.1) Total Tolterodine
PT ©. n (%) of Patients 50 mg 100 mg Mirabegron ER 4 mg
< 65 YEARS n=523 n =504 n=1027 n =509
=65 YEARS n =289 n=2316 n = 605 n =303
Owverall 485 (59.7%) 503 (61.2%) 088 (60.5%) 508 (62.6%)
63 years 297 (56.8%) 303 (60.1%) 600 (58.4%) 313 (61.5%)
= 63 vears 188 (65.1%) 200 (63.3%) 388 (64.1%) 195 (64.4%)
Hypertension 75 (9.2%) 80 (9.8%) 155 (9.5%) 78 (9.6%)
63 years 45 (8.6%) 33 (6.5%) 78 (7.6%) 30 (7.7%)
2 65 vears 30 (10.4%g) 47 (14.9%) 77 (12.7%) 39 (12.9%)
UTI 48 (5.9%) 45 (5.5%) 93 (5.7%) 52 (6.4%)
63 years 25 (4.8%) 24 (4.8%) 49 (4.8%) 27(5.3%)
= 03 vears 23 (8.0%) 21 (6.6%) 44 (7.3%) 25 (8.3%)
Nasopharyngitis 32 (3.9%) 15 (4.3%) 67 (4.1%) 25 (3.1%)
65 years 23 (4.4%) 21 (4.2%) 44 (4.3%) 19 (3.7%)
= 05 vears 9 (3.1%) 14 (4.4%) 23 (3.8%) 6 (2.0%)
Headache 13 (4.1%) 26 (3.2%) 59 (1.6%) 20 (2.5%)
63 years 29 (5.5%) 18 (3.6%) 47 (4.6%) 11 (2.2%)
= 63 vears 4 (1.4%) 8 (2.5%) 12 (2.0%) 9 (3.0%)
Back pain 23 (2.8%) 20 (3.5%) 52 (3.2%) 13 (1.6%)
65 years 13 (2.5%) 23 (4.6%) 36 (3.5%) 8 (1.6%)
= 63 vears 10 (3.5%) 6 (1.9%) 16 (2.6%) 3 (1.7%)

Study wcluded: 178-CL-049.

ER: extended release; PT: preferred term; TEAE: treatment-emergent adverse event(s): UTL urnarv tract
mnfection.

T Sorting order: PT. by decreasing frequency m total mirabegron group.
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Subjects with significant comorbidities were excluded from the clinical program, so the safety of
mirabegron in subjects with severe hypertension, cardiac disease or other major illnesses has
not been tested. Given the mild QT-prolonging effects observed in the QT studies, it would be
prudent to avoid mirabegron in subjects with a significant history of cardiac arrhythmia.

The PI recommends caution, as follows:

‘Consider observations from the QT study (see PHARMACOLOGY: Pharmacodynamic Effects: Effect
on QT Interval) in clinical decisions to prescribe BETENIQ to patients with a known history of QT
prolongation or patients who are taking medicinal products known to prolong QT interval.’

Subjects with moderate hepatic impairment or severe renal impairment should halve the dose
of mirabegron to 25mg, as discussed in sections 4.2.4.1 and 4.2.4.2. At this reduced dose, such
subjects would be expected to have similar exposure to subjects with normal hepatic or renal
function. Subjects with severe hepatic impairment or End-Stage Renal Failure should avoid the

drug completely; the proposed PI lists these conditions as ‘Precautions’, with the following
comments:

‘[BETENIQ] has not been studied in patients with End Stage Renal Disease (eGFR <15 mL/min/1.73

mZ2 or patients requiring haemodialysis) and, therefore, it is not recommended for use in this
patient population.’

‘[BETENIQ] has not been studied in patients with severe hepatic impairment (Child-Pugh Class C)
and, therefore, it is not recommended for use in this patient population.’

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

The sponsor performed a number of safety-related subgroup analyses based on concomitant or
prior use of other medications, and no consistent patterns or concerning trends emerged. The
results for one such analysis, an assessment of AEs by baseline use of alpha-1 antagonists, is
shown below. The sponsor also assessed prior medications for treatment of OAB, and baseline
use of beta-blockers, which did not significantly modify the incidence of AEs comparing active
and placebo groups (data not shown).

Table 114. TEAE by Baseline Use of Alpha 1-AR Antagonists (Reported by = 3.0% in the Total
Mirabegron Group), EU/NA OAB 12-Week Phase 3 Population

Bazeline use of Alpha Mirabegron
1-AR Antagonists
MedDEA (v121.1)

PT 1, m (%) of Total Tolterodine
Patienis Placebo 25 mg S0mg 100mg Mira EE 4 mg
YES n=§2 n=J32 n= 92 n =68 n=182 n=3
MO n= 1208 m= 4 n=1283 n = §dl n= 1544 n = 46l
Overall 658 (47.7%0) | 210 (45.6%) | 647(47.1%) | 402 (43.300) | 1250 (46.0%) | 231 (46.79%)
Yes 36 (43.9% 15 (46.0%:) 43 (46.7% 10 (42.6% 87 (453%:) 17 (50.0%4

Mo §22 (47.9%:) 195 (48.8% 604 (47.1% 373 (43.3%) 1172 (46.1% 214 (49 4%
Hypertension 105 (7.6%) 40 (11.3%) | 103 (7.5%) | 48 (5.204) 200 (73%) 10 (31%0)
Tes 4409y §(18.8% 11 (12.0% 5(7.4% 22(11.5%) 5(14.7%)
Ma 101 (7.8% 43 (10.8%) 92 (7.2% 43 (3.0%) 178 (7.0%) 33 (7.6%)
Nazopharyngitis 35 (25%) 15 (3.5%) 54 (3.0%) 25 (1.7T%) 94 (3.4%) 14 (2.8%)
Yes 2249 1] T (7.6%) 1(1.5% T Y 1(2.99;
Mo 33 (2.5%) 15 (3.8% 47 (3.7% 24 (2.8%) B4 (3.4% 13 (2.8%)
TUTI 15 (1.8%) 18 (4.2%) 10 (1004 25 (21.7%) 83 (3.0%) 10 (2.0%)
Tes 1(1.2% 0 1{1.1%) 2(2.9% 3 (1.6% 1]
Ma 24 (1.8%) 18 (4.5% 39 (3.0% 23 (2.7%) B0 (3.1% 10 (2.2%)

Stadies imcluded: 178-CL-046, 178-CL-047 and 178-CL-074.

AR adrencceptor; ER: extended release; nura: mwabegron; OAB: overactive bladder; PT: preferred term:
TEAE: reamment-emergent adverse event(z); UTI: uwnnary tract infechion

T Sorting order: PT. by decreasing frequency in total murabegron group
The clinical pharmacology program indicated that mirabegron may be involved in
pharmacokinetic interactions with other medications, but the magnitude of the interactions was
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generally small (see Section 4.2.5). A mild pharmacodynamic interaction was observed with
tamsulosin, as discussed above, but this is unlikely to be clinically relevant.

The QT studies showed that mirabegron is associated with a minor QT-prolonging effect.
Although there was no evidence of a clinically significant risk of arrhythmias in the phase 2/3
study population, it would be prudent to avoid combining mirabegron with other QT-prolonging
drugs.

8.8. Evaluator’s overall conclusions on clinical safety

The safety and tolerability of mirabegron was acceptable in the pooled phase 2/3 population,
with an incidence of adverse events only slightly in excess of placebo, as summarised in Table
70, seen earlier. The distribution of individual AE types, including cardiovascular and urological
AEs, did not raise specific concerns.

Potential safety issues with mirabegron arise from the mild QT-prolonging effect observed at
the supratherapeutic dose of 200mg, a low incidence of skin reactions, and the possibility of
drug interactions. Although mirabegron does not require dose adjustment when combined with
other drugs, it may modify the pharmacokinetics of drugs metabolised CYP2D6, increasing their
levels, which could be relevant for drugs with narrow therapeutic indices. Mirabegron also
increases exposure to digoxin when the two are co-administered, so digoxin should be
introduced at a low dose and titrated according to blood levels.

The systemic beta agonist effects of mirabegron are minimal, but minor increases in pulse rate
and blood pressure have been observed. The incidence of clinically relevant hypertension was
not increased with mirabegron. Falls, syncope and hypotension did not occur with increased
incidence in mirabegron recipients.

The proposed PI contains appropriate warnings about these few safety issues.

Exposure to mirabegron is increased (approximately doubled) in the setting of severe renal
impairment, as discussed in Section 4.2.4.2. The PI therefore recommends halving the dose to
25mg once daily in patients with severe renal impairment, but no adjustment in patients with
mild to moderate renal impairment. Given that the proposed dose (50mg) is half the maximum
dose tested in the pivotal studies (100mg), patients with severe renal impairment would
experience an exposure that has been shown to have an acceptable safety profile. Similarly, a
reduction of the dose to 25mg once daily in patients with moderate hepatic impairment is
recommended in the PI, and would be expected to produce an exposure similar to that
experienced by normal subjects receiving a standard dose.

Mirabegron has not been studied at all in patients with severe hepatic impairment (Child-Pugh
Class C), nor in patients with End-Stage Renal Failure (ESRF). The Proposed Product
Information sheet (PI) contains appropriate warnings against use in these two populations,
under ‘Precautions’.

9. First round benefit-risk assessment

9.1. First round assessment of benefits
The benefits of mirabegron in the proposed usage are:
A slightly lower micturition frequency (one less void every two days)
A slightly lower rate of incontinence (~0.4 episodes prevented per day)

Marginally improved quality of life
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9.2. First round assessment of risks
The risks of mirabegron in the proposed usage are:
A slight risk of QT prolongation in the event of accidental supratherapeuic exposure

A slight risk of hypersensitivity reactions that would be expected to resolve with
discontinuation

Minor increases in blood pressure in susceptible subjects

9.3. First round assessment of benefit-risk balance

The benefit-risk balance of mirabegron, given the proposed usage, is favourable. It is expected
that many patients will find the efficacy of mirabegron unacceptably low, but those who fail to
show an adequate response could discontinue the drug, and a therapeutic trial of mirabegron is
likely to be a worthwhile exercise in patients distressed by OAB symptoms.

10. First round recommendation regarding authorisation

Mirabegron should be approved for use in patients with overactive bladder.

11. Clinical questions

11.1. Efficacy

Could the sponsor please confirm that Study 074 produced identical placebo-subtracted
differences and 95%ClIs (-0.42; 95%CI -0.76 to -0.08) for the two coprimary endpoints in the
50mg group. (The results are plausible, but the co-incidence raises the possibility of a
transcription error.)

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

The sponsor has confirmed that the results as shown in Table 30 (in this report) are correct.
The identical values of the placebo-subtracted differences and of the corresponding 95%
confidence intervals, viz -0.42, 95% CI [-0.76, -0.08] for each of the two co-primary endpoints
for the mirabegron 50mg dosage group in Study 074, happened by chance. In the s31 response
the sponsor also included copies of the source tables from the Study Report [178-CL-074] to
verify this fact. Also one can observe that the information in the two relevant cells of Table 30 is
not identical in all respects, there being differences in the 3rd decimal place in the standard
deviations of the point estimates (0.173 in one cell and 0.174 in the other).

13. Second round benefit-risk assessment

Assessment remains unchanged from that in section 9 of this report.
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14. Second round recommendation regarding
authorisation

As in section 10 of this report, it is recommended that mirabegron should be approved for use in
patients with overactive bladder.
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16. Appendix 1. ICIQ-OAB and ICIQ-OAB qol Questionnaire

Overactive bladder

Many people experience urinary symptoms some of the time. We are trying to find out how
many people experience urinary symptoms, and how much they bother them. We would be
grateful if you could answer the following questions, thinking about how you have been, on
average, over the PAST FOUR WEEKS.

1. Please write in your date of birth:

DAY MONTH YEAR

2. Are you (tick one): Female Male

3a. How often do you pass urine during the day?

hourly 3

every two hours 2

every three hours 1

every four hours or more 0

3b. How much does this bother you?

Please ring a number between 0 (not at all) and 10 (a great deal)
012345678910

4a. During the night, how many times do you have to get up to urinate, on average?
none 0

onel

two 2

three 3

four or more 4

4b. How much does this bother you?

Please ring a number between 0 (not at all) and 10 (a great deal)
012345678910

5a. Do you have to rush to the toilet to urinate?

never 0

occasionally 1

sometimes 2

most of the time 3

all of the time 4

5b. How much does this bother you?

Please ring a number between 0 (not at all) and 10 (a great deal)
012345678910

6a. Does urine leak before you can get to the toilet?
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never 0

about once a week or less often 1

two or three times a week 2

about once a day 3

several times a day 4

all the time 5

6b. How much does this bother you?

Please ring a number between 0 (not at all) and 10 (a great deal)
012345678910

Thank you very much for answering these questions.
Quality of life

For the following questions, please think about your overall urinary symptoms in the past four
weeks and how these symptoms have affected your life. Please answer each question about how
often you have felt this way to the best of your ability. Please tick the box that best answers each
question.

1. Please write in your date of birth:

DAY MONTH YEAR

2. Are you (tick one): Female Male

DURING THE PAST FOUR WEEKS, HOW OFTEN HAVE YOUR BLADDER SYMPTOMS...
3. Made you carefully plan your journey?

4. Caused you to feel drowsy or sleepy during the day?

5. Caused you to plan “escape routes” to toilets in public places?

6. Caused you distress?

7. Frustrated you?

8. Made you feel like there is something wrong with you?

9. Interfered with your ability to get a good night’s rest?

10. Caused you to decrease your physical activities (exercising, sports, etc.)?
11. Prevented you from feeling rested upon waking in the morning?

12. Frustrated your family and friends?

13. Caused you anxiety or worry?

14. Caused you to stay home more often than you would prefer?

15. Caused you to adjust your travel plans so that you are always near a toilet?
16. Made you avoid activities away from toilets (i.e., walks, running, hiking)?
17. Made you frustrated or annoyed about the amount of time you spend in the toilet?
18. Awakened you during sleep?

19. Made you worry about odour or hygiene?

20. Made you uncomfortable while travelling with others because of needing to stop for a
toilet?
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21. Affected your relationships with family and friends?

22. Caused you to decrease participating in social gatherings, such as parties or visits
with family or friends?

23. Caused you embarrassment?

24. Interfered with getting the amount of sleep you needed?
25. Caused you to have problems with your partner or spouse?
26. Caused you to plan activities more carefully?

27. Caused you to locate the closest toilet as soon as you arrive at a place you have never
been?

For questions 3 to 27 one of the following answers can be given:

none of the time 1

a little of the time 2

some of the time 3

a good bit of the time 4

most of the time 5

all of the time 6

28. Overall, how much do your urinary symptoms interfere with your everyday life?
Please ring a number between 0 (not at all) and 10 (a great deal)

012345678910

Thank you very much for answering these questions.
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17. Appendix 2. Conclusions from the Expert Committee
on Hypersensitivity

The following text is derived from the sponsor’s Integrated Summary of Safety:

Across all populations, the Expert Committee identified 2 plausible hypersensitivity reaction
cases of immediate type. Both occurred in patients from Global 12-week Phase 2/3 Population
(defined as the Global OAB 12-week Phase 2/3 Population with the addition of studies 178-CL-
003, 178-CL-004 and 178-CL-049). The events occurred in 1/2292 (< 0.1%) placebo, 0/3012
mirabegron < 100mg-, 1/1667 (0.1%) mirabegron > 100mg-treated patients and 0/1022
tolterodine-treated patients and included pruritus generalized in a mirabegron-treated patient
and urticaria in a placebo-treated patient.

Across all populations, the Expert Committee identified 38 subjects who experienced plausible
hypersensitivity reactions of nonimmediate type, including 33 subjects with hypersensitivity
reactions assessed as primarily cutaneous and 6 subjects with hypersensitivity reactions
assessed as primarily noncutaneous. One subject experienced 2 nonimmediate hypersensitivity
reactions - one categorized as primarily cutaneous (urticaria) and the other categorized as
primarily noncutaneous (leukopenia).

Across all populations, there were 32 mirabegron-treated subjects with plausible
hypersensitivity reactions categorized as nonimmediate type, including 29 subjects with
primarily cutaneous reactions and 4 subjects with primarily noncutaneous reactions (one
mirabegron-treated subject experienced nonimmediate hypersensitivity reactions of both
types).

Across all populations, the Expert Committee identified 5 patients who experienced plausible
hypersensitivity reaction of undetermined type: 3 patients from Global 12-week Phase 2/3
Population (1/2292 [< 0.1%] placebo, 0/3012 for mirabegron < 100 mg, 2/1667 [0.1%] for
mirabegron > 100mg and 0/1022 for tolterodine patients) and 2 patients from EU/NA Long-
term Controlled Population (0/812 mirabegron 50mg, 1/820 [0.1%] mirabegron 100mg
and1/812 [0.1%] tolterodine patients) [Module 5.3.5.3 Hypersensitivity Research Report Tables
6.1.1.1 and 6.1.1.2]. None of these cases were identified as definite hypersensitivity reactions.

Overall, the available clinical data do not support an association of mirabegron exposure with
immediate-type hypersensitivity reactions.

Hypersensitivity reactions of hemolytic anemia and thrombocytopenia (1 patient) and
neutropenia (1 patient) occurred in mirabegron-treated patients, but there was not a consistent
pattern to establish an association of mirabegron with nonimmediate, primarily noncutaneous
hypersensitivity reactions.

Nonimmediate, primarily cutaneous hypersensitivity reactions of urticaria, leukocytoclastic
vasculitis, rash, pruritus, purpura, and lip and eyelid edema, occurred in mirabegron-treated
patients during the clinical development program including SAE of cutaneous vasculitis (1
patient) and urticaria (2 patients). An association of mirabegron, particularly at doses > 100mg,
with nonimmediate, primarily cutaneous reactions cannot be ruled out.

These cutaneous reactions were generally reversible with discontinuation of mirabegron and
symptomatic treatment as clinically indicated.
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