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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

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

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

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

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

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

About the Extract from the Clinical Evaluation Report

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

* The words (Information redacted), where they appear in this document, indicate that
confidential information has been deleted.

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

Copyright

© Commonwealth of Australia 2019

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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Abbreviation Meaning

14C-Total Total amount of 14C radioactivity recovered in urine

25-0H 25-hydroxy

Alc Glycosylated haemoglobin (haemoglobin Alc)

AACE American Association of Clinical Endocrinologists

ADA American Diabetes Association

ADME Absorption, distribution, metabolism and elimination

AE Adverse event

Ae72% Percent of dose recovered unchanged in urine from 0 to 72 hours
post-dose

Ae96% Percent of dose recovered unchanged in urine from 0 to 96 hours
post-dose

AHA Anti-hyperglycaemic agent

ALAG1 Absorption lag time

ALP Alkaline phosphate

ALT Alanine aminotransferase

ALT (SGPT) Alanine aminotransferase

ANOVA Analysis of variance

AST (SGOT) Aspartate aminotransferase

AUC Area under the concentration-time curve

AUCo-24 Area under the concentration time curve during 24 hours

AUCin¢ Area under the plasma concentration-time profile from time 0
extrapolated to infinite time

AU Cinf(an) Dose normalized (to 1 mg) AUCixs

AUClast Area under the plasma concentration-time profile from time 0 to
the time of the last quantifiable concentration (Ciast)

AV Atrioventricular

BA Bioavailability
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Abbreviation Meaning
BE Bioequivalence
BD Twice daily
BMI Body mass index
BP Blood pressure
BSAP Bone-specific alkaline phosphatase
CA Canadian
Cav Average concentration
CFB Change from baseline
CI Confidence interval
CKD Chronic kidney disease
CL (IV) CL; systemic clearance

CL/F (oral)

Apparent Clearance; CL/F

cLDA Constrained Longitudinal Data Analysis
CLr Renal Clearance

Crmax Maximum Observed Plasma Concentration
Cmax(dn) Dose normalised (to 1 mg) Cmax

Cmin Lowest concentration observed during the dosing interval
CMQ Custom MedDRA Queries

CRU Clinical research unit

CSR Clinical study report

CT Computed tomography

CTX1 C-terminal telopeptides of type-1 collagen
Ccv Coefficient of variation

Ccv Cardiovascular

CvOT Cardiovascular outcome trial

Submission PM-2017-01330-1-5 Extract from the Clinical Evaluation Report for Segluromet FINAL 4

February 2019

Page 6 of 71



Therapeutic Goods Administration

Abbreviation Meaning
CYP Cytochrome P450
DBP Diastolic blood pressure
DDI Drug-drug interaction
DPM Disintegrations per minute
EASD European Association for the Study of Diabetes
ECG Electrocardiograph
ED50 Dose at half maximum effect
eGFR Estimated glomerular filtration rate
EMA European medicines agency
Emax Maximum effect
ER Excluding rescue
ESRD End stage renal disease
EU European union
F Bioavailability
F1 Relative bioavailability
Fa Fraction of dose absorbed
FAS Full analysis set
FDA Food and Drug Administration
FDC Fixed-dose combination
FME Full model estimation
FOCE-I First order conditional estimation method with interaction
FPG Fasting plasma glucose
GAD Glutamic acid decarboxylase
GCP Good Clinical Practice
GMR Geometric mean ratio
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Abbreviation Meaning
h Hour(s)
HbAlc Haemoglobin Alc
HCTZ Hydrochlorothiazide
HDL-C High-density lipoprotein-cholesterol
HPLC-MS/MS High-performance liquid chromatography tandem mass
spectrometric
HCTZ Hydrochlorothiazide
IPTH Intact parathyroid hormone
IR Immediate-release
IR Including rescue
IV Intravenous
ka First-order absorption rate constant
LDA Longitudinal data analysis
LDL Low-density lipoprotein
LDL-C Low-density lipoprotein-cholesterol
LLOQ Lower limit of quantitation
L-PGA L-pyroglutamic acid
L-PGA L-pyroglutamic acid
LS Least-squares
MACE Major adverse cardiovascular event
MAR Missing at random
MBMA Model-based meta-analysis
MCAR Missing completely at random
MedDRA Medical Dictionary for Regulatory activities
MMTT Mixed meal tolerance test
MR Modified-release
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Abbreviation Meaning
MRI Magnetic resonance imaging
nCi Nano Curie
NDA New Drug Application
NONMEM Non-linear mixed effects modelling
NTX-1 N-terminal telopeptide-1
OAD Oral anti-diabetic
0C Osteocalcin
P1NP Procollagen type 1 amino-terminal propeptide
PD Pharmacodynamics(s)
PDLC Pre-defined limit of change
PK Pharmacokinetic(s)
PND Postnatal day
PO Per os
popPK Population pharmacokinetic
PPAS Per protocol analysis set
PPG Post-prandial glucose
Q/F Apparent inter-compartmental clearance
QD Once daily
qd Once daily
QT Time from the start of the Q wave to the end of the T wave
QTc QT interval corrected for heart rate
QTcB QT interval corrected using the Bazett formula
QTcF QT interval corrected using the Fridericia formula
RAAS Renin-angiotensin-aldosterone system
Rac Observed accumulation ratio
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Abbreviation Meaning
RNA Ribonucleic acid
RSE Relative standard error
RTG Renal threshold for glucose
SA Specific activity
SAE Serious adverse event
SBP Systolic blood pressure
SCE Summary of Clinical Efficacy
SCS Summary of Clinical Safety
SD Standard deviation
SGLT1 Sodium-glucose co-transporter 1
SGLT2 Sodium glucose co-transporter 2
SmPC Summary of Product Characteristics
SMQ Standardized MedDRA query
SOC System organ class
SOP Standard operating procedures
ti/2 Terminal half-life
T2DM Type 2 diabetes mellitus
TdP Torsades de pointes
TEAE Treatment-emergent adverse event
Trmax Time for Ciax
TRAP5S Tartrate-resistant acid phosphatase isoform 5
UGE Urinary glucose excretion
UGEo-24 Cumulative urinary glucose excretion over 24 hours
UGT Uridine 5’-diphospho-glucuronosyltransferase
UK United Kingdom
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Abbreviation Meaning
UKPDS United Kingdom Prospective Diabetes Study
ULN Upper limit of normal
usS United States
Vc/F Apparent central volume of distribution
Vp/F Apparent peripheral volume of distribution
Vss Steady-state volume of distribution
Vz/F (oral) Vz/F: apparent volume of distribution following oral
administration
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1. Submission details

1.1. Identifying information

Submission number PM-2017-001330-1-5

Sponsor Merck Sharpe and Dohme (Australia) Pty Ltd.

Trade name Segluromet

Active substance Ertugliflozin/metformin FDC: 2.5/500 mg; 2.5/1000 mg; 7.5/500
mg; 7.5/1000 mg.

1.2. Submission Type

This is an application to register FDC tablets containing ertugliflozin and metformin tablets for
the treatment of type 2 diabetes mellitus (T2DM).

1.3. Drug class and therapeutic indication

Ertugliflozin is a new chemical entity belonging to the class of oral, sodium-glucose co-
transporter 2 (SGLT2) inhibitors. Metformin is a biguanide agent approved for use in the USA,
EU, Australia and several other countries throughout the world as an adjunct to diet and
exercise for the treatment of T2DM.

The proposed indication is:

MSD-ertugliflozin-metformin or Segluromet (ertugliflozin and metformin hydrochloride) is
indicated as an adjunct to diet and exercise to improve glycaemic control in adults with
T2DM when treatment with both ertugliflozin and metformin is appropriate.

1.4. Dosage forms and strengths

FDC tablets containing ertugliflozin/metformin in the following strengths: 2.5/500 mg;
2.5/1000 mg; 7.5/500 mg; 7.5/1000 mg.

1.5. Dosage and administration

The following information was provided in the ‘dosage and administration’ section of the
proposed PI:

General

* Individualize the starting dose of MSD-ertugliflozin-metformin (ertugliflozin and
metformin hydrochloride) based on the patient’s current regimen:

— In patients on metformin, switch to MSD-ertugliflozin-metformin tablets containing 2.5
mg ertugliflozin, with a similar total daily dose of metformin.

— In patients on ertugliflozin, switch to MSD-ertugliflozin-metformin tablets containing
500 mg metformin, with a similar total daily dose of ertugliflozin.

— In patients already treated with ertugliflozin and metformin, switch to MSD
ertugliflozin-metformin tablets containing the same total daily dose of ertugliflozin
and a similar daily dose of metformin.
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*  Take MSD-ertugliflozin-metformin twice daily with meals, with gradual dose escalation for
those initiating metformin to reduce the gastrointestinal side effects due to metformin

* In patients with volume depletion not previously treated with ertugliflozin, correcting this
condition prior to initiation of MSD-ertugliflozin-metformin is recommended (see
Precautions).

* Dosing may be adjusted based on effectiveness and tolerability while not exceeding the
maximum recommended daily dose of 15 mg ertugliflozin and 2,000 mg metformin HCIL

Renal Impairment

Assess renal function prior to initiation of MSD-ertugliflozin-metformin and periodically
thereafter (see Precautions). MSD-ertugliflozin-metformin is contraindicated in patients with
an eGFR less than 60 mL/min/1.73 m2 or a CrCl less than 60 mL/min (see Contraindications
and Precautions).

Hepatic Impairment

Use of metformin in patients with hepatic impairment has been associated with some cases of
lactic acidosis. MSD-ertugliflozin-metformin is not recommended in patients with hepatic
impairment (see Precautions).

Paediatric Population

Safety and effectiveness of MSD-ertugliflozin-metformin in paediatric patients under 18 years
of age have not been established.

Elderly

No dosage adjustment of MSD-ertugliflozin-metformin is recommended based on age. Elderly
patients are more likely to have decreased renal function. Because renal function
abnormalities can occur after initiating ertugliflozin, and metformin is known to be
substantially excreted by the kidneys, care should be taken in dose selection in the elderly. It
may be useful to assess renal function in these patients prior to initiating dosing and
periodically thereafter (see Precautions).

2. Background

2.1. Information on the condition being treated

The increasing worldwide prevalence of T2DM, along with its microvascular and macrovascular
complications, is a major health issue and poses an increasing burden to health care systems
around the world. The worldwide prevalence of diabetes in adults is expected to increase from
8.8% in 2015 (approximately 415 million people) to an estimated 10.4% (642 million people)
by 2040; this represents a 55% increase in the number of people with diabetes relative to 2015.
There are 1.7 million Australians with diabetes (85% of these have T2DM). Type 2 diabetes is
associated with reduced life expectancy, significant morbidity due to the specific diabetes
related microvascular complications (retinopathy, nephropathy and neuropathy), and the
increased risk of macrovascular complications (ischemic heart disease, stroke and peripheral
vascular disease). The development of these complications impacts on quality of life.

Multiple pathophysiologic deficits contribute to hyperglycaemia in patients with T2DM. Insulin
resistance in muscle and liver as well as beta-cell failure represent the core pathophysiologic
defects in T2DM. Approximately 85% of patients with T2DM are obese or overweight, a key
factor underlying the development and maintenance of insulin resistance. In addition to muscle
and liver, the kidney also plays a key role in glucose homeostasis. Under normal physiologic
conditions, the kidney reabsorbs all of the glucose from the glomerular filtrate, and returns it to
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the blood. The SGLT2 protein, which is primarily expressed in the renal proximal tubules, is
responsible for approximately 90% of the reabsorption of glucose filtered through the
glomerulus. Filtered glucose is completely reabsorbed until the transporters reach their
maximum capacity, which is called the transport maximum for glucose. The plasma glucose
concentration at which this occurs is referred to as the renal threshold for glucose (RTG). Above
this threshold, UGE increases in proportion to plasma glucose concentrations. In healthy
subjects, the RTG is approximately 10 mmol/L. Patients with diabetes have an increase in the
RTG compared with healthy subjects such that glucosuria generally does not occur until plasma
glucose values reach approximately 13.5mmol/L. Studies have shown that SGLT2 inhibitors
lower the RTG, resulting in increased UGE, which is responsible for many of the
pharmacodynamic (PD) effects seen with this class of agents. While SGLT2 inhibitors lower the
RTG, the new RTG set point is above the usual threshold for hypoglycaemia suggesting that
hypoglycaemia is unlikely with this mechanism.

2.2. Current treatment options

Current guidelines from the American Diabetes Association (ADA), the European Association for
the Study of Diabetes (EASD) and Diabetes Australia recommend a stepwise and individualised
treatment approach to T2DM. These guidelines recommend metformin as the optimal first-line
anti-hyperglycaemic agent (AHA), unless the patient has contraindications to metformin.
Subsequently, if the Alc target is not achieved after approximately 3 months, therapy should be
augmented to a 2-drug combination followed by the addition of other AHAs approximately
every 3 months if the Alc goal is not achieved.

A number of systematic reviews have examined the relationship between blood glucose control
and long term complications in people with T2DM. These studies concluded that improved
glycaemic control can reduce retinopathy, renal disease and neuropathy in T2DM. Long term
data from the United Kingdom Prospective Diabetes Study (UKPDS; Stratton, 2000) also
suggests that glycaemic control reduces the risk of macrovascular complications of T2DM.
Although pharmacological intervention, either in the form of a single agent or in combination,
may provide effective glycaemic control for some patients, many do not achieve their target Alc
levels, and glycaemic control deteriorates over time. The SGLTZ2 inhibitors are a new class of
agents for T2DM therapy that have been shown to improve glycaemic control, reduce body
weight and lower blood pressure.

Agents of this class approved for use in Australia include empagliflozin (Jardiance, approved in
April 2014), dapagliflozin (Forxiga in Oct, 2012) and canagliflozin (Invokana in Sept 2013).
FDCs of empagliflozin with metformin (Jardiamet in July 2015) and dapagliflozin with
metformin (Xigduo XR in July 2014) are also approved in Australia.

2.3. Clinical rationale

As the pathogenesis of T2DM involves multiple metabolic defects, combination therapy with
AHA agents that have different mechanisms of action can achieve robust reductions in Alc
enabling patients to reach treatment goals. A FDC therapy may also help to improve treatment
adherence.

The ertugliflozin/metformin FDC combines two AHAs with complementary mechanisms of
action to improve glycaemic control in patients with T2DM. Ertugliflozin is a highly selective
SGLT2 inhibitor that increases urinary glucose excretion (UGE) via inhibition of renal tubular
urinary glucose reabsorption. In subjects with T2DM, ertugliflozin lowers plasma glucose,
achieves clinically significant reductions in glycosylated haemoglobin Alc (Alc); ertugliflozin
also achieves clinically significant reductions in body weight and SBP. Metformin hydrochloride
is an AHA that improves glucose tolerance in patients with T2DM by lowering both basal and
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post-prandial plasma glucose (PPG). It is not chemically or pharmacologically related to any
other class of oral AHA. Metformin decreases hepatic glucose production, decreases intestinal
absorption of glucose, and improves insulin sensitivity by increasing peripheral glucose uptake
and utilization. Metformin is approved for use in the US, EU, Australia and other countries and
has an established safety and tolerability profile.

Combination therapy with ertugliflozin and metformin could also be beneficial given the
findings that glucosuria produced by SGLTZ2 is accompanied by an increase in endogenous
glucose production, which is possibly the result of an increase in glucagon, while metformin
improves glycaemic control (in part) by decreasing hepatic glucose production.

Observational studies demonstrate that treatment modification or intensification in patients
with inadequate glycaemic control on monotherapy is frequently delayed (Khunti L, 2013; Fu
Az, 2011). Furthermore, patients with very high Alc levels are also unlikely to attain Alc
treatment goals with just a single agent. Current guidelines from the ADA and the EASD state
that initial combination therapy with metformin and a second agent may allow some patients
with baseline Alc levels well above target to more quickly achieve their Alc goal than
sequentially adding on a second agent following metformin failure. The ADA/EASD guidelines
state that a reasonable threshold for initial dual combination therapy with metformin and a
second agent is for subjects with an Alc > 9%. Guidelines from the American Association of
Clinical Endocrinologists (AACE) recommend initiation of dual anti-hyperglycaemic therapy in
patients presenting with an Alc between 7.6% to 9.0%, because monotherapy is unlikely to
result in the AACE goal attainment of an Alc < 6.5% (AACE guidelines, 2002).

2.4. Formulation development

Comment: For information regarding the Formula Development of the MSD-Ertugliflozin
tablets please refer the CER for Submission PM-2017-01328-1-5 (available as
Attachment 2).

Six strengths of film-coated, immediate-release (IR), FDC tablets containing ertugliflozin and
metformin for twice daily dosing (BD) have been developed and proposed for
commercialisation: ertugliflozin 2.5 mg/metformin 500 mg; ertugliflozin 7.5 mg/metformin 500
mg; ertugliflozin 2.5 mg/metformin 850 mg; ertugliflozin 7.5 mg/metformin 850 mg;
ertugliflozin 2.5 mg/metformin 1000 mg; and ertugliflozin 7.5 mg/metformin 1000 mg. The
proposed FDC commerecial tablet formulations are identical to the ertugliflozin/metformin FDC
tablets which were used in the BE studies.

For all 6 FDC strengths, dissolution studies indicated that > 85% of the active components were
released in 15 minutes and therefore the FDC tablets are classified as very rapidly dissolving. In
addition, there was no pH effect on the dissolution release rate and all strengths of
ertugliflozin/metformin tablets had similar release profiles.

2.4.1. Excipients

Each film-coated tablet of MSD-ertugliflozin-metformin contains the following inactive
ingredients: povidone, microcrystalline cellulose, crospovidone, sodium lauryl sulphate, and
magnesium stearate.

The film coating contains: hypromellose, hydroxypropyl cellulose, titanium dioxide, iron oxide
red, and carnauba wax.

2.5. Related submissions

Ertugliflozin and FDCs of ertugliflozin are being co-developed by Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc. (Merck), and Pfizer Inc, with Merck serving as the regulatory
sponsor. Registration of ertugliflozin (Steglatro), ertugliflozin/sitagliptin FDC (Steglujan) and
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ertugliflozin/metformin FDC (Segluromet) for the treatment of T2DM are being pursued
concurrently.

2.6. Guidance

Relevant guidelines for this dossier include the Guideline on Clinical development of Fixed
Combination Medicinal products (CHMP/EWP/240/95/2009) and Guideline on clinical
investigation of medicinal products in the treatment or prevention of diabetes mellitus
(CPMP/EWP/1080/2012). The clinical development program was compliant with these
guidelines.

2.7. Evaluator’s commentary on the background information

Evaluation of background information did not raise any concerns. The stated clinical rationale is
valid and acceptable.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
3.1.1. Clinical Pharmacology

The current submission comprises seven previously unevaluated, Phase I PK studies, none of
which include PD data. Four of the studies examine the BE between the various strengths of the
FDC proposed for marketing and the corresponding free combination. In addition, a further

3 studies examined the effect of a high-fat/high-calorie breakfast on the PKs of the active
components of the FDC tablets. No new popPK or modelling studies were undertaken as part of
the present submission.

3.1.2. Efficacy/ Safety
Four pivotal Phase III studies for the proposed ertugliflozin-metformin FDC were:

1. Study P007/1017: A Phase III, randomised, double-blind, placebo controlled, 26 week
multicentre study with a 78 week extension to evaluate the efficacy and safety of
ertugliflozin in subjects with T2DM and inadequate glycaemic control on metformin
monotherapy.

2. Study P002/1013: A Phase III, multicentre, randomised, double- blind, active-comparator-
controlled clinical trial to study the safety and efficacy of the addition of ertugliflozin
(MK-8835/PF-04971729) compared with the addition of glimepiride in subjects with
T2DM who have inadequate glycaemic control on metformin.

3. Study P005/1019: A Phase IIl randomised, double-blind, multicentre study to evaluate the
efficacy and safety of the combination of ertugliflozin (MK- 8835/PF-04971729) with
sitagliptin compared with ertugliflozin alone and sitagliptin alone, in the treatment of
subjects with T2DM with inadequate glycaemic control on metformin monotherapy.

4. Study P006/1015: Phase III, multicentre, randomised, double-blind, placebo-controlled,
parallel- group clinical trial to evaluate the safety and efficacy of ertugliflozin
(MK-8835/PF-04971729) in the treatment of subjects with T2DM who have inadequate
glycaemic control on metformin and sitagliptin.

Three other supportive Phase III studies:
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5. Study P003/1022: A Phase 1], randomised, double-blind, placebo- controlled, 26 week
multicentre study with a 26 week extension to evaluate the efficacy and safety of
ertugliflozin monotherapy in the treatment of subjects with T2DM and inadequate
glycaemic control despite diet and exercise.

6. Study P017/1047: A Phase 1], randomised, double-blind, placebo- controlled, parallel-
group, multicentre clinical trial to evaluate the efficacy and safety of the initial combination
of ertugliflozin (MK-8835/PF-04971729) with sitagliptin in the treatment of subjects with
T2DM with inadequate glycaemic control on diet and exercise.

7. Study P001/1016: A Phase III, multicentre, randomised, double-blind, placebo-controlled
clinical trial to evaluate the efficacy and safety of ertugliflozin (mk-8835/pf-04971729) in
subjects with T2DM with Stage 3 chronic kidney disease who have inadequate glycaemic
control on background anti hyperglycaemic therapy.

3.1.3. Phase Il dose-finding Studies P042/1004 and P016/1006

Integrated summary of efficacy and safety; Phase I and II Safety analyses.

3.2. Paediatric data

There is no paediatric data in the current submission. Module 1 mentions that the sponsors
have submitted a PIP (Paediatric investigation plan) in the EU and the date on which the
sponsors are first required to submit a report of a study conducted as part of the PIP is
September2026

3.3. Good clinical practice

Studies comprising the ertugliflozin clinical development program were conducted in
accordance with Guidelines for Good Clinical Practice (GCP) and the Declaration of Helsinki.

3.4. Evaluator’'s commentary on the clinical dossier

The submission was well-presented.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic information

Table 1: Submitted pharmacokinetic studies

PK topic Subtopic Study ID &

PKin Bioequivalence P027/1041 BE between ertugliflozin 7.5

healthy Sinele dose mg/metformin 1000 mg FDC tablet

adults & and the free combination (US) under
fasted conditions

P046/1054 BE between ertugliflozin 7.5

mg/metformin 850 mg FDC tablet and
the free combination (EU) under
fasted conditions
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PK topic Subtopic Study ID &

P047/1055 BE between ertugliflozin 7.5
mg/metformin 1000 mg FDC tablet
and the free combination(EU) under
fasted conditions

P050/1058 BE between ertugliflozin 2.5
mg/metformin 500 mg FDC tablet and
the free combination (US) under fasted
conditions

Food effect P028/1049 Relative BA of ertugliflozin 7.5
mg/metformin 1000 mg FDC tablet
under fasted and fed conditions

P052/1060 BE of metformin component following
administration of ertugliflozin 2.5
mg/metformin 500 mg FDC tablet or
the free combination (CA) under
fasted and fed conditions

P053/1061 BE of metformin component following
administration of ertugliflozin 7.5
mg/metformin 850 mg FDC tablet or
the free combination (CA) under
fasted and fed conditions

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

4.2. Summary of pharmacokinetics
4.2.1. Analytic Methods

A validated, specific and sensitive high-performance liquid chromatography tandem mass
spectrometric (HPLC-MS/MS) method was used to determine plasma metformin levels. The
lower limit of quantitation (LLOQ) was 2.00 ng/mL and the linear range of the assay was 2.00 to
1000 ng/mL.

Plasma concentrations of ertugliflozin were determined using validated, sensitive and specific
HPLC-MS/MS methods with a LLOQ of 0.50 ng/mL.

4.2.2. Pharmacokinetics in healthy subjects

Comment: As previously stated, a limited number of studies examined the PKs of the
ertugliflozin/metformin FDC and these primarily related to the bioequivalence
between the FDC tablets and corresponding free combinations of the matching dose
strengths of the individual tablets. In addition, three studies examined the effect of a
high fat/high-calorie breakfast on the PKs of the FDC tablet. Where no dedicated PK
studies are available for the FDC tablets, the evaluator requests that the Delegate
refers to the concurrent submission (for Steglatro), which describes the studies
relating to ertugliflozin (see Attachment 2 for details).
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4.2.2.1.  Absorption
Sites and mechanism of absorption

Ertugliflozin/metformin film-coated FDC tablets are for oral administration. For the various
strengths of the FDC proposed for marketing, median ertugliflozin Tmax values (under fasted
conditions) ranged from 1.00 to 1.50 h and for metformin component were approximately
2.00 h.

4.2.2.2.  Bioavailability
Bioequivalence to relevant registered products

Study P027/1041 examined the BE of ertugliflozin 7.5 mg/metformin 1000 mg FDC tablet and
the free combination following a single dose under fasted conditions in 32 healthy subjects. For
this study, the metformin tablets used as part of the free combination were US sourced
Glucophage (metformin hydrochloride) 1000 mg.

Under these conditions the geometric mean ratios (GMRs) and 90% confidence intervals (90%
Cls) for the comparison of the FDC to the free combination for ertugliflozin AUCin, AUCiast and
Cmax were 99.64 % (97.04%, 102.30%), 100.05% (97.31%, 102.87%) and 103.50% (97.85%,
109.47%), respectively. Median ertugliflozin Twmax values for the FDC and free combinations
were 1.03 h and 1.00 h, respectively and the mean ti,; values were 11.00 h and 11.19 h,
respectively.

For the metformin component, the GMRs (90%Cls) comparing the FDC/free for AUCint, AUCiast,
and Cpax were 97.14% (89.98%, 104.87%), 97.72% (91.31%, 104.58%), and 99.20% (92.06%,
106.90%), respectively. The median metformin Tnax for the fixed-dose and free combinations
were 2.01 h and 1.98 h, respectively, and the mean ty/, values were 16.20 h and 16.42 h,
respectively.

The results therefore indicated that the FDC and free combinations were bioequivalent.as 90%
Cls for the AUCint, AUCiast and Cmax GMRSs for both active components were contained within the
(80%, 125%) acceptance limits.

Study P047/1055 examined the BE of ertugliflozin 7.5 mg/metformin 1000 mg FDC tablet and
the free combination following a single dose under fasted conditions in 34 healthy subjects. For
this study, the metformin tablets used as part of the free combination were EU-sourced
Glucophage (metformin hydrochloride) 1000 mg.

Under these conditions the GMRs (90% ClIs) for the comparison of the FDC to the free
combination for ertugliflozin AUCin, AUCiast and Cmax were 98.28% (95.72%, 100.91%), 98.36%
(95.54%, 101.27%) and 98.99% (93.84%, 104.42%), respectively. Median ertugliflozin Tmax
values was 1.00 h for both treatments and the mean t;/; values for the FDC and free
combinations were 10.40 h and 11.20 h, respectively.

For the metformin component, the GMRs (90%Cls) comparing the FDC/free for AUCint, AUCiast,
and Cmax were 103.76% (96.43%, 111.65%), 104.66% (97.67%, 112.14%) and 110.08%
(100.31%, 120.79%), respectively. The median metformin Tmax values were 3.00 h for both
treatments and the mean ty,, values for the fixed-dose and free combinations were 14.4 h and
11.9 h, respectively.

The results therefore indicated that as 90% Cls for the AUCinr, AUCjast and Cax GMRSs for both
active components were contained within the (80%, 125%) acceptance limits the FDC and free
combinations were bioequivalent.

Study P050/1058 examined the BE of ertugliflozin 2.5 mg/metformin 500 mg FDC tablet and
the free combination following a single dose under fasted conditions in 32 healthy subjects. For
this study, the metformin tablets used as part of the free combination were US-sourced
Glucophage (metformin hydrochloride) 500 mg.
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Under these conditions the GMRs (90% ClIs) for the comparison of the FDC to the free
combination for ertugliflozin AUCin, AUCiast and Crmax were 98.26% (96.62%, 99.94%), 98.62%
(96.82%, 100.44%) and 100.22% (94.76%, 106.00%), respectively. Median ertugliflozin Tmax
values was 1.00 h for both treatments and the mean t;,, values for the FDC and free
combinations were 7.12 h and 7.73 h, respectively.

For the metformin component, the GMRs (90%Cls) comparing the FDC/free for AUCint, AUCiast,
and Cmax were 103.24% (96.16%, 110.83%), 100.36% (93.28%, 107.98%) and 101.49%
(93.83%, 109.76%), respectively. The median metformin Tmax values for the fixed-dose and free
combinations were 2.00 h and 1.98 h, respectively, and the mean t;/, values were 13.45 h and
14.08 h, respectively.

The results therefore indicated that the FDC and free combinations were bioequivalent as 90%
Cls for the AUCint, AUClast and Cmax GMRS for both active components were contained within the
(80%, 125%) acceptance limits.

Although not one of the dosage strengths proposed for marketing, Study P046/1054 examined
the BE of ertugliflozin 7.5 mg/metformin 850 mg FDC tablet and the free combination following
a single dose under fasted conditions in 34 healthy subjects. For this study, the metformin
tablets used as part of the free combination were EU sourced Glucophage (metformin
hydrochloride) 850 mg.

Under these conditions the GMRs (90% ClIs) for the comparison of the FDC to the free
combination for ertugliflozin AUCint, AUCiast and Cmax were 100.67% (97.59%, 103.84%),
100.35% (97.38%, 103.42%) and 97.21% (92.98%, 101.64%), respectively. Median
ertugliflozin Tmax values for the FDC and free combinations were 1.50 h and 1.00 h, respectively
and the mean t1,; values were 10.30 h and 10.50 h, respectively.

For the metformin component, the GMRs (90%Cls) comparing the FDC/free for AUCinf, AUCiast,
and Cpax were 104.96% (99.83%, 110.36%), 102.37% (98.48%, 106.42%) and 98.30% (93.04%,
103.87%), respectively. The median metformin Tnax for the fixed dose and free combinations
were 2.0 h and 3.0 h, respectively, and the mean t,, values were 15.8 h and 12.8 h, respectively.

The results therefore indicated that the FDC and free combinations were bioequivalent.as 90%
Cls for the AUCint, AUClast and Cmax GMRS for both active components were contained within the
(80%, 125%) acceptance limits.

4.2.2.3.  Influence of food
Ertugliflozin/metformin

Study P028/1049 examined the relative bioavailability (BA) of ertugliflozin 7.5 mg/metformin
1000 mg FDC tablet under fasted conditions and following a standard high-fat, high-calorie
breakfast in 14 healthy subjects.

When the FDC tablet was administered with a high-fat breakfast, ertugliflozin Cmax was
approximately 40% lower compared to when it was administered following an overnight fast
and the median Tmax was delayed from 1.5 h to 2.5 h. By contrast, ertugliflozin mean AUCiys,
AUCias and t1/2 values were similar under both conditions. The GMR (90% Cls) comparing fed
relative to fasted conditions for ertugliflozin AUCiy;, AUCiast and Cmax were 93.81% (90.09%,
97.69%), 93.75% (90.03%, 97.63%) and 59.41% (51.06%, 69.11%), respectively. The 90% Cls
for AUCixrand AUCiasc were contained within the (80%, 125%) acceptance range for
bioequivalence, indicating no meaningful effect of food on ertugliflozin AUC, whereas,
ertugliflozin Cnax was significantly lower; however, this decrease is unlikely to be clinically
relevant.

For the metformin component of the FDC, metformin Cnax Wwas approximately 30% lower in the
presence of food compared to when it was administered following an overnight fast and the
median Tma.x was delayed from 2.25 h to 4.00 h. The GMRs (90%Cls) comparing metformin
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AUCins, AUClast and Cmax under fed relative to fasted conditions were 92.82% (85.07%, 101.26%),
94.53% (86.97%, 102.76%) and 70.68% (63.62%, 78.51%), respectively. The 90% Cls for AUCins
and AUC.s: were contained within the (80%, 125%) acceptance range for bioequivalence,
indicating no meaningful effect of food on metformin AUC, whereas, metformin Cnax was
significantly lower; however, this decrease is unlikely to be clinically relevant.

Metformin

Study P052/1060 examined the BE of the metformin component of the FDC and free
combination following administration of ertugliflozin 2.5 mg/metformin 500 mg FDC tablet or
the free combination under fasted conditions and following a high-fat/high calorie breakfast in
32 healthy subjects. For this study, the metformin tablets used as part of the free combination
were Canadian (CA)-sourced Glucophage (metformin hydrochloride) 500 mg.

Under fasted conditions, the GMRs (90% Cls) for the comparison of the FDC to the free
combination for metformin AUCins, AUCjas and Cmax were 98.28% (87.50%, 110.38%), 106.80%
(96.17%, 118.61%) and 108.27% (95.69%, 122.50%), respectively. Median metformin Tmax
values was 2.00 h under both conditions and the mean t;/, values for the FDC and free
combinations were 14.21 h and 8.67 h, respectively.

Following a high-fat/high-calorie breakfast, the GMRs (90%Cls) comparing the FDC/free for
metformin AUCinf, AUCjast, and Ciax were 100.07% (87.06%, 115.03%), 98.65% (92.79%,
104.87%) and 101.46% (97.54%, 105.52%), respectively. The median metformin Tmax values for
the fixed-dose and free combinations were 3.00 h and 4.00 h, respectively, and the mean ty,,
values were 15.44 h and 13.06 h, respectively.

The results therefore indicated that the FDC and free combinations were bioequivalent either
under the fed or the fasted state as 90% ClIs for the AUCins, AUCast and Crax GMRS for both active
components were contained within the (80%, 125%) acceptance limits.

Comment: Although not one of the formal objectives and therefore not examined by the
sponsor, it is interesting to note that in this study, unlike Study P028/1049, it would
appear that the metformin AUC and Cmax values for the FDC are not entirely
bioequivalent in the fed and fasted states. For instance, the ratio of mean metformin
AUCin and Cmax values fed versus fasted were 0.76 fold and 0.59 fold, respectively. In
addition, although the sponsor states the following ‘Bioequivalence of the
ertugliflozin component was not evaluated because ertugliflozin meets the
requirements for a waiver; it is a Biopharmaceutics Classification System (BCS)
Class I drug and there is no clinical drug-drug interaction between ertugliflozin and
metformin (B1521032)’, given that plasma samples were already available it seems
arelatively easy matter to have included the ertugliflozin PK data, especially
considering the effect that food has on ertugliflozin exposure.

Study P053/1061 examined the BE of the metformin component of the FDC and free
combination following administration of ertugliflozin 7.5 mg/metformin 850 mg FDC tablet or
the free combination under fasted conditions and following a high-fat/high calorie breakfast in
32 healthy subjects. For this study, the metformin tablets used as part of the free combination
were Canadian (CA) sourced Glucophage (metformin hydrochloride) 850 mg.

Under fasted conditions, the GMRs (90% Cls) for the comparison of the FDC to the free
combination for metformin AUCins, AUCjas and Cmax were 98.66% (89.42%, 108.85%), 98.87%
(91.88%, 106.40%) and 101.13% (90.58%, 112.92%), respectively. Median metformin Tmax
values was 2.0 h under both conditions and the mean t;,, values for the FDC and free
combinations were 16.7 h and 16.5 h, respectively.

Following a high-fat/high-calorie breakfast, the GMRs (90%Cls) comparing the FDC/free for
AUCins, AUCjast, and Ciax were 99.09% (83.74%, 117.25%), 105.80% (95.99%, 116.62%) and
98.67% (91.50%, 106.40%), respectively. The median metformin Tnax values for the fixed dose
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and free combinations were 3.53 h and 2.52 h, respectively, and the mean t;,, values were
16.05 h and 22.03 h, respectively.

The results therefore indicated that the FDC and free combinations were bioequivalent either
under the fed or the fasted state in terms of metformin exposure as 90% Cls for the AUCiys,
AUCias and Crmax GMRs for both active components were contained within the (80%, 125%)
acceptance limits.

Comment: As described for Study P052/1060, it would appear that the metformin AUC and Crax
values for the FDC are not entirely bioequivalent in the fed and fasted states. For
instance, the ratio of mean metformin AUCi,s and Cnax values fed versus fasted were
0.89 fold and 0.74 fold, respectively.

4.2.2.4. Distribution, Metabolism and Excretion

No dedicated studies examined the distribution, metabolism or excretion of the proposed FDC
tablets. However, these PK parameters are well-established for metformin (please see the
Australian PI for APO-Metformin for further details) and the results for ertugliflozin are
discussed in the concurrent submission for Steglatro.

4.2.3. Intra and inter individual variability of pharmacokinetics

Following a single oral administration of the highest proposed dosage strength of the FDC
tablet, containing metformin 1000 mg/ertugliflozin 7.5 mg, or co-administration of the
corresponding free combination(US) under fasted conditions the inter-subject variability
(geometric CV%) ranged from 27% to 28% for ertugliflozin AUCiy;, and ranged from 23% to
24% for ertugliflozin Cnax. For the metformin component, the geometric CV% ranged from 24%
to 26% for AUCins, and ranged from 25% to 29% for Cmax.

4.2.4. Pharmacokinetics in the target population

No dedicated PK studies examined the PKs of the FDC in the target population. However, the PI
for metformin lists a number of contraindications and states the following in regards to lactic
acidosis:

Because of the danger of lactic acidosis, metformin should not be used in the presence of
the following conditions: diminished renal function; cardiovascular disease (for example
coronary insufficiency, myocardial infarction, and hypertension); conditions which may be
associated with tissue hypoxia (for example gangrene, circulatory shock, acute significant
blood loss); pulmonary embolism; severe hepatic dysfunction; pancreatitis; excessive
alcohol intake; concomitant use of diuretics.

4.2.5. Pharmacokinetics in special populations

No dedicated PK studies examined the PKs of the FDC in special populations. However,
metformin is contraindicated in several populations including patients with hepatic or renal
dysfunction due to the risk of lactic acidosis (please see the preceding section of this report for
further details). For ertugliflozin, there is no clinical experience in patients with Child-Pugh
Class C (severe) hepatic impairment and its use is contraindicated in patients with chronic
kidney disease (CKD) Stage 4 or 5 (severely impaired renal function including patients receiving
dialysis; eGFR < 30 mL/min/1.73 m2 or creatinine clearance (CrCl) < 30 mL/min) or eGFR
persistently < 45 mL/min/1.73m2 or CrCl persistently < 45 mL/min (CKD Stage 3B).

4.2.6. Population pharmacokinetics
No dedicated popPK analyses were undertaken for the FDC tablets.
4.2.7. Pharmacokinetic interactions

No dedicated PK studies examined drug-drug interactions between the FDC and other drugs;
however, the interaction between ertugliflozin and metformin has been examined as part of
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concurrent submission for Steglatro. In summary, Study P019/1032 examined the potential for
a DDI between a single dose of 15 mg ertugliflozin and 1000 mg metformin in healthy
volunteers. Co-administration had no effect on ertugliflozin exposure, as reflected by the GMRs
(90% ClIs) for co-administration versus ertugliflozin alone of 100.34% (97.43%, 103.34%) and
97.14% (88.77%, 106.30%) for AUCinr and Cnax, respectively (submission PM-2017-01328-1-5).

Similarly for metformin, co-administration with ertugliflozin had little to no effect on metformin

Cmax and AUC values and the corresponding GMRs and 90%(Cls fell entirely within in the
equivalence bounds (submission PM-2017-01328-1-5).

4.2.8. Clinical implications of in vitro findings

No new in vitro data was provided, which examined the potential for drug-drug interactions
between the FDC and other drugs or metabolic pathways.

4.3. Evaluator’s overall conclusions on pharmacokinetics

The current submission contains four previously unevaluated studies, which examine the
BE between the various strengths of the FDC proposed for marketing and the corresponding
free combinations. In addition, a further 3 new studies examined the effect of a high-
fat/high-calorie breakfast on the PKs of the active components of the FDC tablets.

In regards to the tablets containing a single active component, the PKs of metformin are
well-established and the PKs of ertugliflozin are described in detail in the concurrent
submission for Steglatro.

Overall, the conduct of the previously unevaluated studies was satisfactory and was
compliant with existing TGA guidelines, validated analytical methods were employed and
the data analyses undertaken were appropriate.

The proposed 7.5 mg/1000 mg ertugliflozin/metformin FDC tablet was bioequivalent with
the free combinations, which contained commercially available metformin tablets sourced
from either the US or EU. In addition, the 2.5 mg/500 mg FDC tablet was bioequivalent with
the matching dose strength of the free combination, which contained US-sourced metformin
tablets. Given that the sponsor has demonstrated that the lowest and the highest dose
strength of the FDC tablets are bioequivalent with the matching dose strengths of the
relevant free combination tablets and the dose-adjusted AUC for the doses examined meet
the criterion of + 25% as per the Guideline On The Investigation Of Bioequivalence
(CPMP/EWP/QWP/1401/98 Rev. 1/ Corr), it can be assumed that the other proposed
strengths of the FDC tablets will be bioequivalent with the relevant free combinations.

Compared to fasted conditions, a high-fat breakfast had no effect on ertugliflozin or
metformin AUCinr and AUCi.s values following a single dose of the ertugliflozin 7.5
mg/metformin 1000 mg FDC tablet. By contrast, ertugliflozin and metformin Cnax values
were ~40% and 30% lower, respectively, however, these decreases in Cmax are unlikely to
be clinically relevant.

Overall, the PK sections of the proposed PI accurately reflect the submitted data; however, a
number of limitations in the provided dataset were identified:

— Although metformin formulations from the US, EU and CA markets have been examined,
none of the BE studies included any of the approved Australia metformin formulations.

— No dedicated PK studies examined the PKs of the FDC combinations in either the target
or special populations.

— No DDI were undertaken using the proposed FDC.
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— Pharmacokinetic interactions between the FDC and other commonly administered drugs
in this patient population such as diuretics, warfarin, digoxin and so on was not
evaluated.

— Studies examining the effect of food on ertugliflozin PKs have not been performed in two
of the previously unevaluated food studies, when plasma samples were available and
this should have been a routine and relatively easy task to undertake.

Comment: The limitations regarding DDI studies are also present in the concurrent submission
for Steglatro.

Question for sponsor: Metformin is also available as an extended release tablet in
Australia, which requires once daily dosing; can the sponsor please explain why this
formulation of metformin was not explored by the sponsors for the FDC?

5. Pharmacodynamics

5.1. Studies providing pharmacodynamic information

Comment: None of the previously unevaluated studies directly examined the PDs of the FDC
tablets; however, the PDs of ertugliflozin as a single agent are described in the
concurrent submission for Steglatro, whereas, the PDs of metformin are well
established.

5.2. Summary of pharmacodynamics
5.2.1. Mechanism of action
5.2.1.1.  Ertugliflozin

Ertugliflozin is an orally administered selective inhibitor of SGLT2 and it possesses a high
selectivity for SGLT2 versus SGLT1 and other glucose transporters (GLUT1 4). By inhibiting
SGLT2, ertugliflozin reduces renal reabsorption of filtered glucose and lowers the renal
threshold for glucose, and thereby increases urinary glucose excretion (UGE), which lowers
fasting plasma glucose (FPG) and haemoglobin Alclevels (HbA1lc) in an insulin independent
manner. Additionally, UGE results in caloric loss and an associated weight loss. Ertugliflozin also
causes osmotic diuresis, which may result in a reduction of blood pressure.

5.2.1.2.  Metformin

Metformin is an antihyperglycaemic agent which improves glucose tolerance in patients with
T2DM, lowering both basal and postprandial plasma glucose, without stimulating insulin
secretion. It may act via 3 mechanisms:

1. Reduction of hepatic glucose production by inhibiting gluconeogenesis and glycogenolysis
in muscle

2. Increasing insulin sensitivity, improving peripheral glucose uptake and utilisation
3. Delay of intestinal glucose absorption.

Metformin hydrochloride stimulates intracellular glycogen synthesis by acting on glycogen
synthase and increases the transport capacity of all types of membrane glucose transporters.

5.2.1.3.  MSD-Ertugliflozin-Metformin

MSD-Ertugliflozin-Metformin is the fixed dose combination of the two active
antihyperglycaemic agents, which are thought to have complementary mechanisms of action,
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thereby improving glycaemic control in patients with type 2 diabetes over that possible with a
single agent.

5.3.  Pharmacodynamic effects
5.3.1. Primary pharmacodynamic effects

No dedicated studies examined the primary PD effects of the proposed FDC tablets. However,
these effects are well-established for metformin and the results for ertugliflozin are discussed in
the concurrent submission for Steglatro.

5.3.2. Secondary pharmacodynamic effects

No dedicated studies examined the secondary PD effects of the proposed FDC tablets. However,
these effects are well-established for metformin and the results for ertugliflozin are discussed in
the concurrent submission for Steglatro.

5.3.3. Time course of pharmacodynamic effects

No unevaluated studies examined the time course of PD effects for the proposed FDC tablets.
However, these parameters are well-established for metformin and the results for ertugliflozin
are discussed in the concurrent submission for Steglatro. However, in all of the Phase III studies
in the concurrent submission, ertugliflozin was administered only once daily (QD), whereas, the
proposed dosing regimen for the ertugliflozin metformin FDC is twice daily (BD).

In order to bridge the QD and BD dosing regimens a Phase I study (Study P035/1051, please see
the concurrent submission for Steglatro) in healthy subjects was undertaken and demonstrated
that the steady-state AUCy.24 and cumulative urinary glucose excretion over 24 hours (UGEo.24)
values were similar following QD and BD regimens at the same total daily ertugliflozin dose

(2.5 mg BD versus 5 mg QD and 7.5 mg BD versus 15 mg QD). A second study, Study P040/1007
(please see the concurrent submission for Steglatro), was undertaken in subjects with T2DM to
compare the effects of ertugliflozin on UGEo.24 and mean plasma glucose following
administration of 1 mg or 2 mg BD (that is, total daily doses of 2 mg and 4 mg respectively) and
QD doses of 2 mg or 4 mg. The results indicated that there was no marked difference in UGEg.24
across the 4 treatment arms studied, although UGE was numerically greater following the
higher dose regimens (4 mg versus 2 mg total daily dose), whereas, the weighted mean plasma
glucose over 24 h was similar for all treatment groups, and the mean values ranged from

169 mg/dL to 176 mg/dL. In addition, a model-based meta-analysis (MBMA),
PMAR-EQDD-B152c-DP4-444 (please see the concurrent submission for Steglatro, available as
Attachment 2), was undertaken in an attempt to predict the potential difference in steady-state
Alcresponse following either BD or QD dosing in subjects with T2DM. For a typical patient with
T2DM the predicted potential difference in Alc effect following BD and QD ertugliflozin was -
0.025% for 2.5 mg BD versus 5 mg QD and -0.010% for 7.5 mg BD versus 15 mg QD. Moreover,
the ratio of the predicted Alc effect was 1.043 for 2.5 mg BD versus 5 mg QD and was 1.016 for
7.5 mg BD versus 15 mg QD.

Overall, these results suggest that following matched total daily doses of ertugliflozin to subjects
with T2DM administered either BD or QD, the effects on UGEo.2s, mean plasma glucose and Alc
were similar.

5.3.4. Relationship between drug concentration and pharmacodynamic effects

No dedicated studies examined the relationship between drug concentration and PD effects for
the proposed FDC tablets. However, these relationships are well-established for metformin and
the results for ertugliflozin are discussed in the concurrent submission for Steglatro.
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5.3.5. Genetic, gender and age related differences in pharmacodynamic response

No dedicated studies examined the PD effects of the proposed FDC tablets in special
populations. However, these PD parameters are well-established for metformin and the results
for ertugliflozin are discussed in the concurrent submission for Steglatro.

5.3.6. Pharmacodynamic interactions

No dedicated studies examined the PD interactions between the proposed FDC tablets and other
drugs. However, these interactions are well-established for metformin and the results for
ertugliflozin are discussed in the concurrent submission for Steglatro.

5.4. Evaluator’s overall conclusions on pharmacodynamics

No studies have specifically examined the PDs of the FDC tablets. However, the results of the
concurrent submission for Steglatro, indicate that following matched total daily doses of
ertugliflozin alone to subjects with T2DM administered either BD or QD the effects on UGEo.24,
mean plasma glucose and Alc were similar.

6. Dosage selection for the pivotal studies

6.1. Pharmacokinetic and pharmacodynamic dose finding studies

The 500 mg, 850 mg, and 1000 mg tablet strengths of metformin are available and approved in
different regions of the world. Therefore, a total of 6 dose strengths of the ertugliflozin/
metformin FDC (that is, 2.5 mg or 7.5 mg ertugliflozin, each in combination with metformin
(500mg, 850 mg and 1000 mg), have been developed to support registration in various regions
globally. However, the present submission only seeks registration of 4 dose strengths of
ertugliflozin/ metformin FDC (2.5/500, 7.5/500, 2.5/1000 and 7.5/100 mg).

A food-effect study of the highest strength FDC tablet was also conducted, along with a 2-way
pharmacokinetic (PK) drug-drug interaction (DDI) study between ertugliflozin and metformin.

The four Phase III studies supporting this FDC were conducted using ertugliflozin and
metformin administered as separate tablets, and bridging to the FDC formulation is provided
via bioequivalence (BE) studies comparing the FDC to co-administration of the individual
components. The clinical studies were also supported by repeat dose toxicology studies
performed with the co-administration of ertugliflozin and metformin. In addition, ertugliflozin
was dosed once daily (QD) in all the Phase III studies. In order to bridge the QD dosing regimen
of ertugliflozin administered in Phase III with the twice daily (bid) dosing regimen in the
ertugliflozin/metformin FDC, a Phase I study (Study P035/1051) was conducted to demonstrate
equivalence of steady state AUCo.24 and similarity in steady state PD (UGEo.24) for ertugliflozin
between the QD and BD regimens at the same total daily dose (2.5 mg BD versus 5 mg QD and
7.5 mg BD versus 15 mg qd). Further, a model based meta-analysis was conducted to link the PD
endpoint (UGEo.24) with the clinical endpoint (Alc) in T2DM patients.

6.2. Phase Il dose finding studies

The doses of ertugliflozin evaluated in the Phase III clinical studies were 5 mg and 15 mg once
daily (QD). Dose selection was based on dose-response modelling of efficacy endpoints (Alc,
FPG, body weight) from Study P016/B1521006 (12 week Phase Il dose-ranging study) as well
as 24 hour UGE (mechanism biomarker) in T2DM subjects from Study P042/B1521004 (4 week
Phase Il dose ranging study) (refer to Steglatro report). However, the proposed 15 mg QD dose
of ertugliflozin was not evaluated in both Phase Il studies and the sponsors have been asked to
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provide further clarification regarding choice of the 15 mg QD dose for the pivotal Phase III
studies.

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

The Phase Il studies of ertugliflozin in combination with metformin used ertugliflozin and
metformin administered as separate tablets and not the FDC tablet. Moreover, the studies
evaluated the addition of ertugliflozin QD to background metformin therapy. The metformin
dosing used in Phase III was consistent with the approved doses. All 4 studies required that
subjects were on a stable dose of background metformin > 1500 mg/day prior to initiating
treatment with ertugliflozin.

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

The proposed doses of metformin used in the proposed ertugliflozin+metformin FDC are
consistent with approved the metformin label. Clarification regarding choice of the 15 mg dose
for ertugliflozin has been sought in the Steglatro report. The doses of ertugliflozin evaluated in
the Phase IlI clinical studies were 5 mg and 15 mg once daily (QD), but the proposed dosing for
the ertugliflozin+metformin FDC is twice daily. However, equivalence was demonstrated )) for
ertugliflozin between the QD and BD regimens at the same total daily dose (2.5 mg BD versus

5 mg QD and 7.5 mg BD versus 15 mg QD) with regards to steady state PK (AUCo.24) and PD
(UGEo-24) in the Phase I study P035/1051.

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data
Four pivotal Phase III studies were submitted for the proposed ertugliflozin-metformin FDC.

1. Study P007/1017: A Phase III, Randomised, Double Blind, Placebo Controlled, 26-Week
Multicentre Study with a 78 Week Extension to Evaluate the Efficacy and Safety of
Ertugliflozin in Subjects with T2DM and Inadequate Glycaemic Control on Metformin
Monotherapy (refer to the Steglatro evaluation report).

2.  Study P005/1019: A Phase 111, Randomised, Double Blind, Multicentre Study to Evaluate the
Efficacy and Safety of the Combination of Ertugliflozin (MK- 8835/PF-04971729) with
Sitagliptin Compared with Ertugliflozin Alone and Sitagliptin Alone, in the Treatment of
Subjects with T2DM With Inadequate Glycaemic Control on Metformin Monotherapy (refer
to the Steglatro evaluation report).

3.  Study P002/1013: A Phase III, Multicentre, Randomised, Double Blind, Active Comparator-
Controlled Clinical Trial to Study the Safety and Efficacy of the Addition of Ertugliflozin
(MK-8835/PF-04971729) Compared With the Addition of Glimepiride in Subjects With
T2DM Who Have Inadequate Glycaemic Control on Metformin (refer to the Steglatro
evaluation report).

4. Study P006/1015: Phase III, Multicentre, Randomised, Double Blind, Placebo-Controlled,
Parallel- Group Clinical Trial to Evaluate the Safety and Efficacy of Ertugliflozin (MK-
8835/PF-04971729) in the Treatment of Subjects with T2DM Who Have Inadequate
Glycaemic Control on Metformin and Sitagliptin (refer to the Steglatro evaluation report).
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7.2. Pivotal or main efficacy studies

Comments: Study design, patient characteristics, efficacy endpoints, statistical methods,
efficacy results and evaluator’s comments on each individual study was discussed in
the ertugliflozin report and will not be repeated here (see Attachment 2 for details).
A brief summary of results across the 4 pivotal studies to support the ertugliflozin-
metformin FDC is provided below.

Baseline demographic and disease characteristics: The mean age of the subjects across the four
pivotal Phase III studies ranged from 55.1 to 59.1 years. Across the four studies, the proportion
of subjects that were = 65 years of age ranged from 15.6% to 29.9%. The majority of subjects in
each study were White. The mean duration of diabetes ranged from 6.9 to 9.5 years. The mean
weight of the subjects ranged from 84.9 to 88.7 kg and mean baseline BMI ranged from 30.8 to
31.9 kg/m2. Subjects with a broad range of baseline hyperglycaemia were included (mean
baseline Alc ranged from 7.8% to 8.6%); Study P005/1019 had a higher mean baseline Alc
compared with the other studies. Mean baseline FPG ranged from 8.9 to 10 mmol/L across the
studies. Demographic and baseline characteristics were similar across the 2 studies included in
the ertugliflozin/metformin pooled analysis (Studies P007/1017 and P006/1015). Overall, the
demographics and baseline characteristics of the population in these studies accurately reflect
the population of patients with T2DM likely to be treated with ertugliflozin and metformin
combination therapy (Table 2).

Table 2: Baseline characteristics; study by study comparison. All subjects treated:
ertugliflozin/metformin Studies

P007/1017 P002/1013 P0O06/1015 P005/1019
Add-on to Ertugliflozin vs. Add-onto Ertugliflozin+Sitagliptin
Metformin Glimepinde | Metformin+Sitagli factorial
ptin
n (%) n (%) n (%) n (%)
Subjects i population 621 1325 462 1232
Baseline A1C (%)
<8.0 304 (49.0) 847(639) 249(539) 363(29.5)
8010 <90 194 (31.2) 431(325) 134(29.0) 458 (37.2)
=9.0 115 ( 18.5) 46( 31.5) 76 ( 16.5) 390(31.7)
Unknown ' 8(13) 1(01) 3(006) 21( 1]
Subjects with data 613 1324 459 1211
Mean 81 78 80 86
SD 09 0.6 0.9 1.0
Median 8.0 1.7 19 84
Range 57t011.3 5810109 57w 111 5110123
Baseline A1C (mmol/mol)
<6394 304 (49.0) 847(63.9) 249(539) 363(2935)
63.94 to <74.86 194 ( 31.2) 431(325) 134(29.0) 458 (37.2)
=7486 115(18.5) 46( 35) 76 (16.5) 3%0(31.7)
Unknown ' 8( 1.3) 1({ 01) 3(06) 21 1L
Subjects with data 613 1324 459 1211
Mean 65.2 61.7 643 700
SD 929 6.6 9.6 110
Median 639 60.7 628 683
Range 38810 100.0 39910956 388w 978 322w 1109
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Table 2 (continued): Baseline characteristics; study by study comparison. All subjects
treated: ertugliflozin/metformin studies

POOT/1017 POO2/101} POGS1015 POO5 1019
Add-on to Ertaghflonn v Add-on o Ermughflorn-Siaghpte
Metformun Ghmepmnde | Metformm=Snagh factonal
pun
(") [ L) 8 {%) o (s}
Baseline FPG (mg'dl)
Subgpects wath data 602 132 460 1224
_Mean 1684 1610 169.7 180 4
5D 438 ETE ] g2 4718
Median 1590 1560 1650 1735
Range 8800 3370 620w 300 82010 3370 IE0w4010
Bawlint FPG (mmol L)
Subpects with data 602 1322 460 124
Mean %3 59 a4 00
5D 24 19 b | 37
Median 3 87 92 96
Range 4910187 14w 183 4610187 w2l
Bawling ¢GFR (mL/min/].73m2)
=30 0( 00) 1( 01 0( 00} 0 0.0)
10w <45 1{02) $( 03 o 00) 2({ 0.2)
45 10 <60 1IN 50( 318) (17 25(20)
80 1o <90 190(467) TNI(338) 257( 55 6) 588 (477
~u() 307 (49.4) 57 (420) 197 (42.6) 616 ( 50.0)
Unknewn ' 0f 00) o 00) o( 00) 1{ 0.1)
Subpects with data 621 1325 462 1211
Mhean 905 ET.2 E79 914
sD 19.3 135 169 00
Median 890 £50 860 900
Range 420w 1780 250w 1620 31010 1450 30w 190
Duration of Tyvpe I Diabetes Mellitas (vears)
=3 TR 512( 156) 106( 229) 540 (43 8)
Sw=lo 030317 470 ( 35.5) 159 ( 344} 404 ( 328)
=10 184 ( 19.6) MHI(259) 197(426) B8R (124
Subjects with data 62l 1325 4452 1232
Mean 30 T5 935 8%
sD 40 87 57 54
Median 63 &3 33 57
Range 02w l89 02w426 02wldl 0lwiss
Diabetic Microvascalar Complications’
Yeu 144 ( 200) 4(199) 116{25.1) ETETREET)
No 497 ( 80.0) 1061 ( 50.1) 6 ( 749) 119827
AHA {alone or in combisalica) sl Randomization’
Currently on AHA therapy | 621 (1000) 1325 (1000) 482(100 0) 1232 (100 0)
Lasulin 0( 00) o{ 00) 0 00) 1{ 01)
Metformun 421 (100.0) 1325 (100.0) A1 998) 1232 (100.0)
Sulforyheea 1 03) 0( 00) 0( 00) 1{ 01)
Thuzohdmediones 0( 00) 0(00) a{ 0.0) 0 00)
DPP4 1(02) (ol 460 ( 39.0) o 00)
Orther AHA o( 00) 0( 00 o 0.0) o[ 00)
Number of AHA therapies at Randomization
1 G188 [ 99.5) 1334 (59 308 1230 (99.8)
2 3(0%5) 1{oln) 459 994) (o
3 or mote o 00) o[ 00) 0f 00) o( 00)
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Table 2 (continued): Baseline characteristics; study by study comparison. All subjects
treated: ertugliflozin/metformin studies

POOT/1017 P002/1013 POOG6/1015 P005/1019
Add-on to Ermghflozin vs. Add-on 10 Emughflozin+Sitagliptin
Metformin Glimepinde Mdfomigﬁiugli factoral
ptin
n (%) n (%) n (%) n (%)
History of Hypertension
Yes 441 ( 71.0) 965( 72.8) 339(734) 760 ( 61.7)
No 150 ( 29.0) 360(27.2) 123 (26.6) 472(38.3)
Related Concomitant Medication
Hypertensives 423 (65.1) 906 (68.4) 322(65.7) 729(59.2)
ACE/ARB 375 (60.4) 799 ( 60.3) 288 (62.3) 658 (53.4)
Dyslipidemia Medication 349 (56.2) 693 ( 52.3) 286 (61.9) 535(43.4)
Stann 314 (50.6) 610 ( 46.0) 257(55.6) 468 ( 35.0)
Duuretic 205 (33.0) 360(272) 113(24.5) 253(2035)
Loop Dhuretic 12( 1.9) 28( 2.1) 13( 2.8) 14 ( 1.1)

BMI = Body Mass Index, SD = Standard Devianion.

T Not included m summary stanstics.

¥ Includes preferred terms reported as medical history related to diabetic neuropathy, diabetic retinopathy, and diabetic
nephropathy.

¥ Combination blood glucose lowering agents are counted twice, under the each component of the combination.

Baseline value is defined as the Day 1 (Randomization) measurement. If this measurement 1s not available, the Last
pre-randomization measurement on or after Week -2 15 used as the baseline value.

¢GFR based on MDRD formula. Baseline value is defined as the Day 1 (Randomization) measurement. If this
measurement 15 not available, the last pre-randomization measurement on or after Screening 15 used as the baseline
value.

7.2.1. Primary efficacy results

In each study, adding ertugliflozin 15 mg or 5 mg alone to the existing metformin therapy
provided a clinically meaningful Alc reduction from baseline. Reductions from baseline in Alc
for ertugliflozin treated subjects were larger in the studies with higher baseline Alcs. Across the
studies, the reductions from baseline in Alc in the ertugliflozin arms ranged from 0.56% to
1.08%. Ertugliflozin 15 mg was non-inferior to glimepiride (Study P002/1013), but non-
inferiority of the 5 mg dose was not established. In Study P005/1019 in patients on background
metformin therapy, ertugliflozin 5 mg and 15 mg provided reductions in Alc that were roughly
similar to sitagliptin. In all 4 studies on a background of metformin, ertugliflozin 15 mg
provided numerically greater Alc reductions compared to ertugliflozin 5 mg, although the
differences between the 5 mg and 15 mg ertugliflozin doses were minor (Table 3).
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Table 3: Alc (%); Change from baseline at primary time point by study. FAS: Excluding
rescue approach; ertugliflozin/metformin studies

N Baseline Mean = LS Mean Change = LS Mean Dufference p-value
sD SE (95% CT)
POO7/1017 (Week 26) Add-on to Metformin
Placebo 208 82090 0.03 = 0.065
Erugliflozm 5 mg 7 81=089 0.73 = 0.062 0.70 (-0.87 -0.53) <0.001
Ertughifionn 15 mg 205 B1=0293 091 = 0063 088 (-1.05-0.71) <0001
POOZ1013 (Week 52) Ermaglifiozin vs. Glimepiride
Glimepinde 437 T8=0.60 074+ 0045
Erugliflozin 5 mg 448 78+060 0.56 = 0.045 0.18 (0.06.0.30) NA
Ertugliflozin 15 mg 440 780060 064 =0045 0.10(-002.02X) NA
POOG/L0LS (Week 26) Add-on to Medformin+Sitagliptin
Placebo 153 80=003 0.09 =0.070
Erugliflozin 5 mg 156 81=0384 0.78 = 0.067 0,69 (-0.87.-0.50) <0.001
Ertuglifiozin 15 mg 153 80083 0,86 = 0.068 0.76 (0.95.-0.58) 0,001
POOS/1019 (Week 26) Ermugliflozrin+Sitagliprin factorial
Sitagliptin 100 mg 247 85=1.03 -1.05 = 0.062
Ermugliflozin 5 mg 250 86=105 -1.02 = 0.061
Emugliflozin 15 mg 248 86101 -1.08 = 0.062
Erughflozm 5 mg + 243 B6=099 -1.49 = 0.062 -0437(-0.60,-027 <0001
Sitagliptin 100 mg

-0 46 (-0.63,-0.30) <0 001%

Ermugliflozin 15 mg + 244 86<007 1520062 047 (-0.63,-0.30) <0.001"
Sitagliptin 100 mg

0,49 (-0.66,0.33) <0.001°
LS means and p-value are based on the cLDA model for the primary analysis.
"For the comparison to Sitaglptin alone.
“For the comparison to the Ermagliflozin alone.

Other efficacy results: Across the 4 studies with differing mean baseline Alc values, the
proportions of ertugliflozin treated subjects with an Alc < 7.0% at week 26 ranged from 26.4%
to 40% with numerically greater proportion of subjects achieving Alc < 7.0% with ertugliflozin
15 mg compared with 5 mg (in all 4 studies) (Table 4).
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Table 4: Analysis of subjects with Alc < 7.0% at primary time point by study;
FAS: Excluding rescue approach; ertugliflozin/metformin studies

N Number (%) of Subjects With Adjusted 0dds Ratio’
A1C=T 0% (Raw Proportion)
Pomnt Estimate | 95% CI

POOT/L0LT (Week 26) Add-on to Metformin
Placebo 209 33(158)
Ermuglhifiozin 5 mg 07 T3(35n 303 (1.81, 5.06)
Ertugliflozin 15 mg 205 B2(400 448 (264, 7.62)
POOY/1013 (Week 52) Erruglifiozin vs. Glimepiride
Glimepinde 437 190 ( 43.5)
Ertuglifiozin 5 mg 8 154 ( 34.4) 0.68 {0.50, 0.91)
Ertuglifiozin 15 mg 40 167 (38.0) 0.79 {0.59, 1.05)
POOG10LS (Week 26) Add-on to Medormin+Sitagliprin
Placebo 153 (170
Eruglifiorin 5 mg 156 50(321) 316 (1.74,5.72)
Ertuglifiozn 15 mg 153 61399 443 (244, 8.02)
POOS/1019 (Week 26) Ertuglifiozin+Sitagliptin factorial
Sitagliptin 100 mg 247 81(328)
Ertugliflozin 3 mg 250 66 ( 26.4)
Ermuglifionin 15 mg 243 Fd ) B
Ertuglifiozin 5 mg - 243 127(52.39) 295 (152, 4.54)°

Sitagliptin 100 mg

4145 (2.68, 6.400°

Ermglifiozin 15 mg + ! 11 120(49.3) 256 (1.69, 3.89)°

Sitagliptin 100 mg

253 (1.68, 3.83)"

"Adjusted odds ratio based on a logistic regression model. Missing data imputed using the cLDA model fitted with fixed effects as

in the primary analysis.
“For the comparison to Sitagliptin alone.
For the comparison to the Ertuglifiozin alone

Addition of ertugliflozin 15 mg or 5 mg to the existing metformin therapy consistently resulted
in clinically meaningful reductions from baseline in FPG across all 4 studies (ranging from -1.0
to 2.2mmol/L) (Table 5). The reductions in FPG following ertugliflozin were roughly similar
when used as second-line therapy (2.1 and 1.5mmol/L for ertugliflozin 15 mg and 5 mg,
respectively) or as third line therapy (1.7 and 1.4mmol/L for ertugliflozin 15 mg and 5 mg,
respectively in Study P006/1015). The reductions from baseline in FPG were numerically
greater in the ertugliflozin 15 mg and 5 mg groups compared to the glimepiride group (Study
P002/1013) and sitagliptin (Study P005/1019) (Table 5).

Table 5: Changes in FPG (mmol/L) in the 4 pivotal Phase III studies for Segluromet

Study P007/1017

Baselme Week 26 Change from Basehine 2 Week 26
Treatmeni N Meam (SD) N Mean (SD) N Mean (D) LS Mean ( #5% C
Placebo am 3 Q2unn | 158 883 (QQUY | M L2 2419 005 (033 0M)
Ermaghfionn 5 mg 9% P8 2519 1954 mm s 27 142 (23309 158 (18, -126)
| Ermaghfionn |5 mg 201 931 (2443) | 188 718 (1414) | 208 22 213 217 (244, -190)
Parae Companion Dufference i LS Meams pValue
(5% CTY’

Emughfionn § mg v Placebo 148 (-183 -114) <0001
Em.lhmlsqn Flacebo =212 (247, -1LTH) 0,001

& Pooled SD of Change from B. 167

Fﬂhueh-emleek"d N i the mamber of usbyects with pon-mmsung swcwments 5 the specific imepont. for Change fom Baichoe o Week 26, N is the mummber of milbyects m the FAS
{1, randomared subpects who ook af least | doue of shady medicanion and had af least coe assevument 31 of after baselne) The Mean and SD for the chanpe fiom basehne are based oo noo-muwung
ﬁlm

" Based on cLDA mode] with fixed effects for treatmeni. fime. prios antibvperghycenuc meds (Metformen monoth or Metfor + another AHA). baseline eGFR (contumoun). menopamal
stann Andonuranos MEINED (men. prenmopasll women. women who ¥ prnmenopasnal of 3wmlmthm =3 yean po spanal) and the of tume by
weatment Tame was treated 38 3 caseponcal varuble

Cl=Confidence Iterval LS=Lest Squwres, SD=Standard Deviahion.
Data cut date OEMAR2016
PFIZER CONFIDENTIAL Sowce Data: ADEFF Date of Reporting Datxiet Creaton 20MAY016 Date of Table Creation: JSMAY20168 (1:12)
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Table 5 (continued): Changes in FPG (mmol/L) in the 4 pivotal Phase III studies for
Segluromet

Study P002/1013

Baselee Week 32 Chungt from Baselme 2 Week 52
Treatment N Mex (D) N Mem (8D} hj Mem (5D) LS Mean (5% C)
Erughfloza 5 mg Hi 598 (189) |38 W |+ 116 20H) A0 (13, 28)
Erughfioria 15 g H o5 Qo3 | 30 TH qwy |+ 14 204) A3 G5
Chmepenide a1 7 189 | Bl 18 (% (487 A% 2Ny A0 G108 A7)
Estrmated Difference Difference 1 LS Means { 95% CT)' pVibe
Enughflozm § mg vs. Ghmepende Q1 (030 010 024
Ersughiflorma 15 mp v Grmepmnide 043 (067, 019 0001
Coadthonal Pooled 5D of Chanpe fom Basekoe 16
For basekne 2nd Week 52, N ts the mmzmber of sbpects mith non-messing Jssessments 2t the spearfic bmepoent, for (e from Baselne ot Week 52, N is the mumber of subyects o the FAS
(1.e., modomized sobyects who took 2t Jeast 1 dose of stady methcation and had at Jeast one assesment af of after basebne]. The Mean and S for e chumpe from basekme are based oo pon-metsmg
waloey
" Based 0n ¢LDA model wth fixed effects for treatment. tme. poor styperghyvent medcanon (monotberagey of dual therap). baselne «GFR. (contmnous) and the mienction of tme by reatment

Tume was breated 26 3 cateponcal varuble.

Cl=Coefidence berval 15alext Squares; SDwSunderd Devunm.

Study PO05/1014

[ Week 26 Changr fom Baschne o Week 26
Treatment N Meas (5D N Mean (501 N Mean (300 LS Meas ( #5% CT)
Ertaghflonn 5 my 150 0 ey |22 785 (16:3) | 20 102 25M) 198 (222 -174)
Ermaghflana 15 mg M7 996 (2537) N6 784 (1869) M8 187 2301 205 (22 -181)
Sunaghptm 100 mg 246 o8 sy | M8 £ oy | M7 2R Q23 142 (166, -118)
Ermghfions § mg « Siaghptm 100mg | 240 WX @48 | 14 765 (1803) | M3 25T Q1 2 (288 -220)
Ermaghflonin 15 mg + Senaphpem 100mg | M1 98] 2ML a7 723 (1842 b 283 2 556) 270 (284 -246)
Pazrayse Companon Dafference 1 LS Mleans p-Value

{ 95% CTy

Ermaghflona 5 mg = Setaghptm 100.mg vs. Ermaghifionn 5 mg D46 (D77 015 0004
Ermsghflonn 5 mg = Sttaghpem 100 mg v Seaghptm 100 mg -102 (132, 071 <0001
Ertaghflona 1% mg = Setapkptm 100 mg v Ermsphflonn 15 mp 085 (096, -035) <0001
Ernghflonin 15 mg = Setsghptan 100 myp vi Setaghpen 100 my A28 (160, 08T 0001
Condihonal Pocked 5D of Champr Bom Baiclme 185

vahaey

For bawehne and Werek 26, N 1s the mambey of mibpects with non-mwumg assevument at the sperific amepont, for Change from Basehne af Week 16, N 11 the mamber of sibyects mn the FAS
{ie. mndonured wbyects who took 3t leat | dote of ttudy medication and had 3 leawt oo Jvieiment 3 of after basehoe) The Mexn 3od 5D for the changpe firom baiehoe are baied on poo-muuumg

* Baierd on cL.DA model with fived effects for treatment | teme, boeboe oGFR, (contemsou) and the mieraction of tme by treatmet Time wan treated 30 3 cateponcal vanable
{I=Confidence lndemval, LS=Least Squares, SD=50mnderd Devazton

Study P006/1015

B Werk 24 Chanpe from Basehne ar Week 26
Treatment N Mean (5D N Mean (SD) N Mean (5D} LS Mean { 94% CTY
Placebe 152 941 (2009) 120 593 (2018) 153 D04 (2260) Q10 (043, 023
Erughflons 5 myg 156 #3120 137 T8 (LTH) 156 1M (2040 14 (151 -118)
Er 15 mg 152 943 (2168) 138 741 (1632 153 S04 (2 183) <183 (215, -150)
Paraye Conpanion Dufference m LS Meami PV ahe

(#5% (D

Erughflona 5 mg v Placebo 140 (-18L 09T) <0001
Ermghflons 15 g v Placebo AT (216 -131) <0001
Condinonal Pooled SD of Chunge from Baelme 174

Fou baiekne aad Week 26, N 18 e mmsber of mibpects wath nom wriamg diiciimeni o e ipeafic buarpomt. fo Change Bom Baickoe 3 Week 26 N 11 the pumber of wlbyechs m e FAS

1 e., rmdormed ubpocts who 1ok 38 Jeaat | doue of study medicateon amd had o ket ooe auacuament a7 o after banckae). The Mean and SO for e chamge Brom basckne soe bawed oo pon-ousamg
values

T Baned om cLDA mode] with fixed effects for treatment, tume, pros anbyperghyoemse medscanon (mecformen + DPP-4 ihsbetor ‘metformem = SU), baselme ¢GFR, (contmmonn) and the mseraction
of tume by teatment. Tume Wi beated 34 3 catepancal vanable

Cl=Confidence bperval L5=Leaut Squiwes; SD=5Standerd Devisnon

Across all 4 studies, addition of ertugliflozin 15 mg or 5 mg to the existing metformin therapy
resulted in a consistent reduction from baseline in body weight (-2.69 kg to -3.74 kg).
Reductions in body weight with ertugliflozin were greater than glimepiride and sitagliptin
(Table 6).

Across all 4 studies, adding ertugliflozin 15 mg or 5 mg alone to the existing metformin therapy
resulted in a reduction from baseline in sitting SBP (ranged from 2.25 to 5.2 mmHg) with
numerically greater reductions with ertugliflozin 15 mg compared to 5 mg (Table 7).
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The proportion of subjects receiving glycaemic rescue therapy in all ertugliflozin groups (either
alone or co-administered with sitagliptin 100 mg) was low across all 4 studies (ranging from
0% to 6.4%) (Table 8).

Table 6: Body weight (kg); Change from Baseline at primary time point by study.
FAS: Excluding rescue approach; ertugliflozin/metformin studies

N Baseline Mean = LS Mean Change = LS Mean Dhiference p-value
SD SE (23% CT)
POOT/101T (Week 26) Add-on ro Merformin
Placebo 209 84.5= 1706 -1.33 =0.208
Ermugliflonin 5 mg 207 840=17.17 301 =0.199 <L6T(-224-1.11) <0.001
Ermsplifiozin 15 mg X5 8531644 293 = 0200 -1.60 (-2.16,-1.03) <0001
POO2/1013 (Week 52) Ermuglifiozin vs. Glimepiride
Glimepinde 437 86 8=2073 091 =0176
Ertuglifiozin 5 mg 448 8701893 2060177 -3.87(4.36-338) <0.001"
Ertuglifiozin 15 mg 440 85.6= 1905 -338=0.177 4,20 (4,77 -3.80) <0001
POOG1015 (Week 26) Add-on to Medormin+5Sitagliptin
Placebo 153 86.5 = 2082 -132=0229
Ermzgliflozin 5 mg 156 876=1862 -335=0221 -2.03 (-2.65.-1.40) <0.001
Ermeglifionin 15 mg 153 86 6=1048 304=0223 <172 (-135.-1.00) <0.001
POOS1019 (Week 26) Ermuglifiozin+Sitagliptin factorial
Sitaghptin 100 mg 247 80823144 067 =033
Ermuglifionin 5 mg 250 8862219 -2.60 = 0.235
Ermughifiozmin 15 mg 248 880=2033 37420227
Ermegliflozin 5 mg + 243 8952 2085 2520228 -1.857(-248.-1 22 <0001
Simgliptin 100 mg
Ermegliflonn 15 mg « 244 8752048 204=0228 2277 (-2.90.-1.64) <0.001"
Sitagliptin 100 mg
LS means and p-value are based on the cLDA model for the primary analvsis,
"For the companison to Siagliptin alone.
MNomnal p-value,

Table 7: Sitting systolic BP (mmHg): Change from Baseline at primary time point by
study. FAS: Excluding rescue approach; ertugliflozin/metformin studies

N Baseline Mean = LS Mean Change = LS Mean Difference p-valoe
SE {93% CT)
PO0D7/1017 (Week 26) Add-on to Metformin
Placebo 209 12903=1543 0.70 = 0896
Ertugliflozin 5 mg 207 1305+ 1377 4380831 -3.68 (-5.90.-1.39) 0.002
Ertugliflozin 15 mg 204 1302+ 11 87 -5.20 = 0848 450 (-6.81-2.19) =0.001
POO2/1013 (Week 52) Ermugliflozin vs. Glimepiride
Glimepinde 437 120901204 0.95 = 0,561
Ertugliflozin 5 mg +35 130221280 =225+ 0.567 =320 (4.73-1.67) <0,001%
Ertuglifiozin 15 mg 440 130.8=1236 -3.81=0.561 4.77(-6.29.-3.25) <0,001F
PODG/1015 (Week 26) Add-on to Metformin+Sitagliptin
Placebo 133 130.2=13131 B8 =0926
Ertugliflozin 3 mg 156 1321=1245 -381 0871 =293 (-5.36.-0.49) 0019
Ertugliflozin 15 mg 153 131.6=13.16 -4 82 = 0880 -394 (-6.30.-1 500 0,002
POO51019 (Week 26) Errugliflozin+Sitagliprin factorial
Sitagliptin 100 mg 247 128341221 0660721
Ertuglifiozin 5 mg 250 1207 =1248 3800700
Ertugliflozin 15 mg 248 12891251 -3.60 = 0.708
Enuglifiozin 5 mg + 243 1302 = 12.63 34220711 -2 76" {-4.69.-0. 83) 0.005"
Sitaglipun 100 mg
Eruglifiozin 15 mg + 24 120.1=1327 3.67=0.707 -3.017 (-4.94.-1.09) 0.002"
Sitagliptin 100 mg
LS means and p-value are based on the cLDA model for the primary analysis.
"For the comparison to Sitagliptin alone.
Nomnal p-value.
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Table 8: Analysis of time to glycaemic rescue at primary time point by study; All subjects
treated, ertugliflozin/metformin studies

N Number (*s) of Time to Rescue (days) pvale
Subjects Rescued
Minimum | Maximum
POO7/1017 (Week 26) Add-on to Metformin
Placebo 209 7(11n 15 183
Emuglifiozin 5 mg 207 6(2.9) 23 151 =0.001
Ermugliflozin 15 mg 205 i(l.5) 127 145 =0.001
PO0O2/1013 (Week 52) Ermgliflozin vs. Glimepiride
Glimepinde 437 14(32) o 327
Emugliflozin 5 mg 48 25(5.6) 110 325 0.068
Emuglifiozin 15 mg 440 16 (3.6) 82 337 0.691
PO0OG/1015 (Week 26) Add-on ro Metformin+Sitagliptin
Placebo 153 25(16.3) 26 212
Ermugliflonin 5 mg 156 2{1.3) 135 141 =0.001
Eruglifiozin 15 mg 153 iom 43 147 <0001
PO05/1019 (Week 26) Errugliflozin+Sitagliptin factorial
Sitagliptin 100 mg M7 16 (6.5) 53 191
Ertugliflozin 5 mg 250 16 (6.4) 5 156
Erughflozin 15 mg 48 7(2.8) 1 133 )
Erugliflozin 5 mg + Sitagliptin 100 mg 243 6(25) 50 196 0.036"
0.042
Ermugliflozin 15 mg + Sitagliptin 100 mg 44 0{0.0) N/A NA <) 001_'
0.009-
P-values are based on the Log-Rank Test for time 1o glycemic rescue
"For the comparison to Sitagliptin alone
“For the comparison to the Ermgliflozin alone

7.3. Other efficacy studies

Three other supportive Phase III studies were also included in the submitted dossier:
Ertugliflozin monotherapy Study P003/1022 (refer to Steglatro evaluation report); initial
ertugliflozin+sitalgliptin combination therapy Study P017/1047 (refer to Steglatro evaluation
report) and Study P001/1016 in T2DM patients with Stage 3 chronic kidney disease (refer to
Steglatro evaluation report, available as Attachment 2). Two Phase II studies evaluating dose-
response of ertugliflozin were also evaluated in the Steglatro report.

7.4. Analyses performed across trials: pooled and meta-analyses

The ertugliflozin/metformin pool includes 2 placebo controlled studies of similar design and the
same duration (P007/1017 and P006/1015). The 2 active controlled studies (P005/1019 and
P002/1013) were excluded from the pooled data set because they lacked a placebo control
group. Three efficacy endpoints were analysed in the pooled analysis: Change from baseline to
week 26 in Alc, body weight and in proportion of subjects with Alc < 7%. To avoid the
confounding effect of glycaemic rescue on efficacy comparisons, the primary approach to
efficacy analyses treated data collected after the initiation of glycaemic rescue therapy as
missing; these analyses are referred to as ‘excluding rescue’ (ER) to denote that data obtained
after initiation of rescue therapy or after bariatric surgery were excluded. This approach was
applied both in the individual studies and in the pooled analysis. In the pooled group (of the 2
placebo-controlled studies), mean age of the subjects was 57.7 years, 50.9% were male, the
mean baseline BMI was 30.8 kg/m2, 69.1% of subjects were White, 17.9% were Asian, and 6.7%
were Black. The mean duration of T2DM was 8.6 years. Mean baseline Alc was 8.1%. The mean
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baseline eGFR was 89.4 mL/min/1.73 m2. The majority of subjects had mild renal impairment
(eGFR > 60 to < 90 mL/min/1.73 m2). A small proportion of subjects in the pool had a baseline
eGFR > 45 to < 60 mL/min/1.73 m2 (2.9%). Subject demographic and baseline characteristics
were well balanced across the placebo, ertugliflozin 5 mg and 15 mg treatment groups

(Table 9).

Table 9: Baseline disease characteristics; All subjects treated, ertugliflozin/metformin
FDC Pool

Placcbo Emighflonn Smg | Ermughflonn 15 All Emughflozm Total
mg
] s 2 %) ] i) a %) n %)
Subyectsm 342 383 3ig ™ 1083
populancn
Batelime A1C (*s)
<30 1 494) | 189 (52.1) | 185 (51T | 34 (318) | 3353 {51.1)
80w-90 113 GiL) | 10w (300) | 106 (6 | 215 (28) | 318 (303)
=0 &7 ass | e arn | e 7y | 124 arn | {178
Unknown' 3 [LR 3] 3 03%) 5 (14) 3 (| n (1.0
Subpects. wath data 59 360 353 3 1072
Mlean 51 51 51 31 g1
5D 09 09 09 09 oe
Mledian 80 19 14 19 79
Range dall Gwoll Groll o1l 6101l
Bawline A1C (mmol'mol)
<6304 179 424 | 189 (511) | 185 GLT) | 374 (519) | 553 511)
63 94 10 <74 86 113 6Ly | e (30.0) | 106 (206 | A5 (98 | 328 (30.3)
=74 84 &7 (185) 62 {17.1) &2 (173) | 14 (11 | 19 {178
Unknown' 3 08 3 %) 5 (14) 3 (| n (1.0
Subpects wath data 59 360 353 3 1072
Alean 631 646 &7 047 8
D 100 9.6 &7 L) o8
Median 639 628 .13 ] 6rg 628
Range 40 1o ¥ e Ww W
" 100 92 100 100
Baseline +GFR (mL/'min/l.7dm")
<45 o el 0 o) 1 {03 1 @n 1 01
4510 <60 9 @5 [ e8| 1 a8 | » an | n 29
80 16 <90 mn “r5 | (554 | 174 (486) | 375 (520) | 47 {505)
i) 181 (500) 153 20 | 170 (415 | 33 (HE) | 504 (46.5)
Subyects with data 362 a3 358 m 1083
Mean 009 881 93 87 24
sD 188 175 18.7 181 184
Medaan 895 860 830 570 580
Fange 4T Sl 421 42w 420
173 14 178 178 178
Durarion of Type 2 Diabetes Mellicus (Vears)
<3 114 G315 | 125 M4 | 101 (280 | 226 (313) | 340 314
Sw<ld 126 (348 | 106 en | 130 (363) | 236 (320 | 2 (334
=10 122 (Gim | 132 (34 | 127 (35.5) | 259 (35%) | m1 (350
Duration of Type I Disbetes Mellitus (Yeary)
Subpects with data 62 363 358 ™ 1083
Mlean 86 87 1] 86 4]
5D 61 62 55 58 59
Medum 72 T4 18 7 76
Fange Ot 39 Ot Oto M Oto M4 Oto 39
" Not mcluded tn SEnmary sotshos

For ALC, basehne value i defined as the Day 1 (Randomuraton) mexasrement. 1 this meanrement 1 not 3vaslable, the Lyt pre-
randomuration measurement on of after Week -2 15 used 33 (he baselme value
¢GFR 13 baed oo MDRD formnils Basehne vahor o defined a3 the Day | (Randonmration) measurement I thas mesisrement o

RPN N [T A E SHEEE S =

The mean metformin dose at randomisation was 1985.2 mg/day and 2017.9 mg/day in the
ertugliflozin and placebo groups, respectively. The median metformin dose at randomisation
was 2000 mg/day in both groups. The most common metformin dose at randomisation in both
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groups was 2000 mg/day (46.7% and 51.7% of subjects in the ertugliflozin and placebo groups,
respectively). In the ertugliflozin groups, 14.7% and 19.7% of subjects received 1500 mg/day or
> 1500 to < 2000 mg/day at randomisation, respectively (Table 10).

Table 10: Summary of metformin dose at randomisation; All subjects treated,
ertugliflozin/metformin FDC pool

Placebo Erraghfiozn 5 mg Ertughflonn 15 mg All Erghiflons
] (= o *s) s ) n (]
Subects 1 populabon 362 3653 353 Fad
Do of Metformin (mg'day) st Ramdomirarion
Subgects with dam ELT el g 120
Mbean M7 18723 1968 2 19852
sD 3504 9 009 A
Miotun 2000.0 10000 20000 20000
Raape 00 1o 3000 1000 1o 3000 B30 to 3400 550 10 3400
Dictribution of Dot of Metformin (mg dav) at Randomization
1500 2 (5] ] ] F [T 4 08y
1500 i8 {10.5) 51 (140 55 {156 104 {147
=1 500 b 2000 & {17.7) T8 215 &l {178 142 {187
0 187 {307} 14 G k] 183 {45.5) i3 487
2000 by« 3000 46 {127 15 ] -] {145 4 (13|
5 ] k| [1:1:5] 7] (613 13 {16y ] (4.8
3000 o {00y 1] (005 2 {05y 2 (0.3}
LUnimown 1 {03y 1 (033 o {0y 1 (0.1}

The LS mean reductions from baseline in Alc at Week 26 (excluding data after initiation of
glycaemic rescue therapy) were greater in the ertugliflozin 15 mg and 5 mg groups than in the
placebo group (difference in LS means: -0.83% and -0.69%, respectively) (Table 11).

Table 11: Alc (%); Change from Baseline at Week 2. FAS: Excluding rescue approach;
ertugliflozin/metformin FDC pool

Baselme Week 26 Change from baseline 3t Week 26
Treatment N Mean (5D) N Mean (5D} N Mean (500 LS Mean (95% CT)/
Placebo 359 B11(051) M0 7.78 (1.03) 362 | OL7(054) | 006015 0.04)
Eruglifiozin Smg | 360  B.06(03%) 329 7.27(0.78) 363 | -075(088) | -0.75 (0.84, -0.66)
Ermoghiflorin 15mg | 353 .07 (0.39) 3 719 (0.78) 358 -0.92 (0.86) .89 (098, 0.50
Pairwise comparison Dhfference m LS Means (95% CT)'
Ertuglifionn 5 mg versus Placebo 0659 (-0.82, 0.5T)
Erfugliflozin 15 mg versus Placebo 40.83 (-0.95. 0.70)

Conditional Pooled 5D of Change from Baseline= (.81

For baseline and Week 26, N is the oumber of subjects with pon-misung assessments at the specific tume point. for Change from
Baseline 3t Week 26, N is the sumber of subjects in the full analysis set (Le., randomized subjects who took at lexst 1 dose of
study medication and had i beast one mexsurement at or after baseline). The Mean and 5D for the change from baseline are
based on pon-mussing valves

" Based on cLDA model with fixed effects for treatment, time, trial, baselime «GFR and the mteraction of time by treatment. Time
15 treated as a categoncal vaniable

Cl=Confidence kerval; LS=Least Squares; SD=Standard Deviation

In general, clinically meaningful reductions from baseline in Alc were observed with
ertugliflozin 15 mg and ertugliflozin 5 mg compared to placebo across all subgroup categories.
In general, ertugliflozin 15 mg had a numerically greater placebo-adjusted Alc reduction from
baseline compared with ertugliflozin 5 mg across subgroup categories. The placebo-adjusted LS
mean reduction from baseline in Alc was greater in subjects with a higher baseline Alc (>
median (7.9) or > 9.0%) versus a lower baseline Alc (< median (7.9) or < 9.0%). The placebo-
adjusted LS mean reduction from baseline in Alc was clinically meaningful across all age groups
and numerically higher in younger subjects (< median (59) or < 65 years) than older subjects (>
median (59) or > 65 years). Ertugliflozin demonstrated clinically meaningful Alc reductions
from baseline in both male subjects and female subjects. The placebo-adjusted LS mean
reduction from baseline in Alc was numerically greater in male subjects than in female subjects
for both doses of ertugliflozin. The gender difference was driven by Study P006/1015. The
difference cannot be explained by baseline Alc or renal function, which did not differ between
male subjects and female subjects. The placebo adjusted LS mean reduction from baseline in
Alcwas greater in subjects with normal renal function compared with subjects with renal
impairment. At baseline, 46.5% of subjects had normal renal function (eGFR > 90 mL/min/1.73
m?2), 50.5% of subjects had mild renal impairment (eGFR > 60 to < 90 mL/min/1.73 m2), and
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2.9% of subjects had Stage 3A CKD (eGFR > 45 to < 60 mL/min/1.73 m2) Subjects with mild
renal impairment had clinically meaningful reductions in Alc relative to placebo with both
doses of ertugliflozin tested. No notable differences in placebo-adjusted responses were
observed among the subgroups of race, ethnicity, geographic region, baseline BMI, and duration
of T2DM.

The proportions of subjects meeting the Alc goal of < 7.0% in the ertugliflozin 15 mg (39.9%)
and 5 mg (33.9%) groups were greater than in the placebo group (16.3%). The odds of reaching
the Alc goal of < 7.0% at Week 26 were greater in the ertugliflozin 15 mg and 5 mg groups than
in the placebo group.

The LS mean reductions from baseline in body weight at Week 26 were greater in the
ertugliflozin 15 mg and 5 mg groups than in the placebo group (difference in LS means: -1.66 kg
and -1.83 kg, respectively). In general, the placebo-adjusted LS mean reductions from baseline
in body weight at Week 26 were consistent across the subgroups evaluated. No notable
differences were observed among the subgroups of age, gender, race, region, baseline Alc, and
duration of T2DM. In the subgroup with baseline eGFR < 60 mL/min/1.73 m?, smaller
reductions from baseline in body weight were observed, as expected based on the mechanism of
action.

7.5. Evaluator’s conclusions on clinical efficacy

Seven Phase III studies support the initial regulatory submission for ertugliflozin alone. Four of
the 7 Phase III studies were submitted to support the ertugliflozin/metformin FDC submission,
including 2 active-controlled studies (Studies P005/1019 and Study P002/1013) and 2 placebo
controlled studies (Studies P006/1015 and P007/1017) that evaluated the safety and efficacy of
ertugliflozin in combination with metformin in 3643 adult subjects with T2DM. Efficacy data
were pooled for the 2 placebo-controlled studies to assess efficacy on a background of
metformin (ertugliflozin/metformin FDC Pool).

No Phase III studies have been performed with the proposed ertugliflozin/metformin FDC
tablet. The studied doses of the FDC tablets (ertugliflozin 7.5 mg/metformin 1000 mg,
ertugliflozin 7.5 mg/metformin 850 mg and ertugliflozin 2.5 mg/metformin 500 mg) are
bioequivalent under fasted conditions to the corresponding doses of ertugliflozin and
metformin tablets (US or EU sourced Glucophage) when co-administered. The metformin
component of the studied doses of the FDC tablets (ertugliflozin 7.5 mg/metformin 850 mg and
ertugliflozin 2.5 mg/metformin 500 mg) is also bioequivalent to the corresponding doses of
metformin tablets (Canadian sourced Glucophage) when co-administered with corresponding
doses of ertugliflozin tablets under fasted and fed conditions. These clinical data, along with the
in vitro multi-media dissolution data, support the bridging of pharmacokinetic,
pharmacodynamic, efficacy and safety data obtained in the Phase III studies to the proposed
FDC commercial tablets. Hence, data obtained from the 4 Phase III studies (Studies P006/1015,
P007/1017,P002/1013 and P005/1019) that assessed the use of ertugliflozin on a background
of metformin (= 1500 mg/day) can be bridged to the FDC tablet based on established
bioequivalence.

The 4 pivotal Phase III studies included in this submission consisted of an initial 26 or 52 week
treatment phase (referred to as Phase A). This key phase is completed for all of these Phase 111
studies, and is the focus of the efficacy results in this submission. To allow for long-term
assessments of safety data, these 4 Phase Il studies included a 26, 52 or 78 week, blinded (to
site and subject), placebo or active controlled extension phase (Phase B). All Phase B extensions
are either ongoing or have completed dosing without final analyses available at the time of this
submission.

A total of 3643 subjects were randomised in the 4 Phase Il studies in support of this
submission, including 2597 who received ertugliflozin in combination with metformin.
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Demographic and baseline characteristics were similar across the 2 studies included in the
ertugliflozin/metformin FDC Pool (Studies P0O07/1017 and P006/1015) and was representative
of the target patient population for the proposed ertugliflozin+metformin FDC (46-57% males,
mean age of 55-59 years, mean BMI of 31 to 32kg/m2), mean duration of diabetes of 7 to

9.5 years, mean baseline Alc of 7.8% to 8.6% and mean baseline eGFR of 87 to

92 mL/min/1.73m?2).

Ertugliflozin 15 mg and 5 mg as add-on to metformin (alone or in combination with sitagliptin)
provides clinically meaningful improvements in glycaemic control (Alc; proportion with Alc

< 7.0%, FPG, 2 hour PPG) as well as body weight reduction and SBP reduction in subjects with
T2DM. Ertugliflozin 15 mg plus metformin provides non-inferior Alc reduction compared to
glimepiride plus metformin.

Treatment with ertugliflozin 15 mg and 5 mg, compared with placebo, resulted in significant
and clinically meaningful reductions from baseline in Alc and FPG at Week 26, as add-on
therapy to metformin (Study P007/1017; add-on to metformin study), and as add-on therapy to
metformin plus sitagliptin (Study P006/1015; add-on to metformin plus sitagliptin study). In
both of these studies, treatment with ertugliflozin (both doses) added to metformin resulted in a
higher proportion of subjects meeting the glycaemic goal of Alc < 7.0% (< 53 mmol/mol). In
both the add-on to metformin study (Study P007/1017) and the add-on to metformin and
sitagliptin study (Study P006/1015), treatment with both doses of ertugliflozin as add-on to
metformin resulted in significant reductions from baseline in body weight and SBP at Week 26,
compared with placebo. Significant reductions from baseline in diastolic blood pressure (DBP)
were observed in Study P007/1017.

Efficacy of combination of ertugliflozin and metformin was also evaluated using pooled data
from 2 placebo controlled studies: Studies P007/1017 (add-on to metformin study) and
P006/1015 (add-on to metformin plus sitagliptin study). The reductions from baseline in Alc
and body weight, and the proportions of subjects meeting the Alc goal of < 7.0% in the pool
were greater in the ertugliflozin groups compared to the placebo group. In subgroup analyses of
the pool, the addition of treatment with ertugliflozin 15 mg and 5 mg to metformin therapy
resulted in a reduction from baseline in Alc and body weight compared with placebo across
subgroups including age, gender, race, geographic region, baseline body mass index (BMI), and
duration of T2DM.

7.5.1. Dose-response

Both ertugliflozin 15 mg and 5 mg have demonstrated clinical efficacy in the Phase III studies
when dosed in combination with metformin. Although the studies were not powered or
designed to detect between-dose differences, the Alc reductions from baseline were
numerically greater for ertugliflozin 15 mg compared to 5 mg in all 4 studies and the pooled
analysis. In the pooled analysis ertugliflozin 15 mg provided a numerically greater reduction in
Alc (approximately 0.14%) compared to ertugliflozin 5 mg. A dose response model was used to
support predictions of the efficacy of the 2 ertugliflozin doses for a typical patient on metformin
background therapy. The predictions suggest that ertugliflozin 15 mg provides approximately
0.1% greater Alcreduction compared to ertugliflozin 5 mg.

In all four Phase III studies, a numerically greater proportion of subjects reached Alc < 7.0%
with ertugliflozin 15 mg compared with 5 mg.

A numerically greater reduction from baseline in body weight with ertugliflozin 15 mg
compared to ertugliflozin 5 mg was observed in 2 of the four Phase III studies, but was not
observed in the pooled analysis.

A numerically greater reduction from baseline in SBP with ertugliflozin 15 mg compared to
ertugliflozin 5 mg was observed in 3 of the 4 of the Phase III studies.
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Persistence of efficacy and/or tolerance effects: The persistence of efficacy of metformin has been
demonstrated in clinical practice as well as in the literature. For example, in the A Diabetes
Outcome Progression Trial, although the glycaemic control with metformin monotherapy
gradually deteriorated in the course of 5 years of observation, consistent with the natural
progression of the disease, it was generally sustained in the first 2 or 3 years with treatment
failure below 10%. Ertugliflozin used as add-on to metformin has been shown to deliver efficacy
in Alc lowering over a period of 26 weeks; 3 different studies (Studies P007/1017, P005/1019,
and P006/1015) demonstrated sustained clinically meaningful efficacy up to 26 weeks and

1 study (Study P002/1013) demonstrated non-inferiority for ertugliflozin 15 mg compared to
SU add-on to metformin up to 52 weeks. Stable lowering of FPG was also observed over the
same study periods.

7.5.2. Limitations

* The clinical efficacy of once daily versus twice daily dosing of ertugliflozin was not
evaluated. Bridging data was provided by a Phase I study.

* Lack of adequate evidence to support long term efficacy (beyond 26 weeks) of co-
administration of ertugliflozin+ metformin.

* Lack of adequate data to support use of ertugliflozin+metformin along with other
antihyperglycaemic agents such as insulin, sulphonylureas, thiazolidiones and GLP-1
analogues. Only data available was with sitagliptin. This has not been adequately clarified by
sponsors in the draft PI.

8. Clinical safety

8.1. Studies providing evaluable safety data

The 4 pivotal Phase III studies from the ertugliflozin development program which provided the
main safety data for the proposed ertugliflozin-metformin FDC are summarised in Table 12.

Table 12: Phase III clinical studies supporting the ertugliflozin / metformin FDC
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For all of the Phase III studies, for the purposes of the pooled analyses, safety evaluations
included the collection of AEs, laboratory tests (haematology, chemistry, and urinalysis), sitting
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blood pressure, orthostatic blood pressure (supine to standing), pulse rate (sitting), centrally-
read 12-lead ECGs, and self-monitored blood glucose. For the ertugliflozin/metformin Pool, the
most recent version of MedDRA (Version 19.0) was used to build the hierarchical structure of
AE encoding. As a result of periodic MedDRA updates, the AE encoding in the
ertugliflozin/metformin Pool was different from the adverse event encoding used in the Phase
[II CSRs. For the individual studies, Version 18.1 of MedDRA was used for AE term encoding,
which was current at the time of database lock for data included in this submission. The analysis
strategy for safety parameters in the ertugliflozin/metformin Pool are summarised in Table 13.

Table 13: Analysis strategy for safety parameters in the ertugliflozin / metformin pool

Tier Safety Endpoint p-Value 95% C1 for Descriptive
Between-group | Stahstics
Dnfference
Tier 1’ | Unnary tract infection X X X
Gemtal mycotic infection (gender specific) X X X
Volume depletion’ X X X
Symptomatic hypoglveemia’ X X X
Tier 2 | Adverse event summary measures X X
AEs by SOC, Specific AEs, and PDLCs X X
Hypoglycenua categones X X
Percent change from baseline at Week 26 i lypds X X
Change from baseline at Week 26 i GFR, serum X X
creatinine
Twer3 | AEs by S0C, specific AEs, and PDLCs that do not X
qualify for Tier 1 or Tier 2
Change from baseline results (labs, ECGs, vital signs X
not i Tier 2)

Adverse Events refer to both Clinscal and Laboratory AEs; X = results wall be provided

Urimary tract mnfiection, peal mycote infection. md volume depletion wene defined by CMOQs. The specific temss mehaded m these:
definstsons are provided m Appendix 2

"'Rdn'rrdhmﬂr C5Es as hypovolemua

1Al symptomatic bypoglvoemia episodes were classified by the imvestigator as adverse events and, this, asy episodes that were not
clussified a5 AEs were asymplomatic episodes.

AE= adverse event; C1 = confidence mmerval; CMQ) = custom MedDBA query. ECG = electrocardsogram; oGEFR. = estumated glomemular
filtration rate;, ErtaMet Pool = erfughflorm metformen pool; PDLC=Pre-Defined Lmut of Change; SOC=Syxtem Organ Class,

Comment: No Phase Il studies have been performed with the proposed
ertugliflozin/metformin FDC tablet; however, data obtained from the 4 Phase III
studies (Studies P006/1015, P007/1017,P002/1013 and P005/1019), that
assessed the use of ertugliflozin on a background of metformin (= 1500 mg/day)
can be bridged to the FDC tablet based on established bioequivalence. Two of the
studies (Studies P006/1015 and P007/1017) were placebo-controlled and had a
common study design that allowed the data to be pooled (ertugliflozin/metformin
Pool) for review of safety.

8.1.1. Pivotal studies that assessed safety as the sole primary outcome
None.
8.1.2. Pivotal and/or main efficacy studies

The 4 pivotal Phase III studies from the ertugliflozin development program which provided the
main safety data for the proposed ertugliflozin-metformin FDC are summarised in Table 12.

8.1.3. Studies that assessed safety as the sole primary outcome

None.

8.2. Patient exposure

The ertugliflozin/metformin Pool includes 1083 subjects who were randomised and received at
least 1 dose of study medication; 363, 358 and 362 received ertugliflozin 5 mg, ertugliflozin

15 mg and placebo, respectively. The mean observation period on study medication was similar
in the ertugliflozin 5 mg and 15 mg groups (177.7 days and 174.2 days, respectively) and the
placebo group (174.4 days), with 665 subjects receiving ertugliflozin in combination with
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metformin for > 26 weeks (Table 14). The proportion of subjects who discontinued study
medication within 26 weeks was numerically lower in the ertugliflozin 5 mg and 15 mg groups
(5.2% and 7.8%, respectively) compared to the placebo group (8.6%). The most common reason
for discontinuation in all groups was withdrawal by subject (Table 15). Demographic and
baseline characteristics were generally similar across groups.

Table 13: Observation period on study medication; All subjects as treated

Treatment <1llwks | =211t | =25 wks Total Duration Mean
<25 wks Subjects Range Duration
Placebo 14 24 324 362 1 to 245 days 174.4 days
Ermgliflozin 5 mg g 15 339 363 210239 days | 177.7 days
Ertughflozm 15 mg 17 15 326 358 1to 238 days 1742 days
All Ermgﬁﬂaﬁn 26 30 665 121 1 to 239 days 176.0 days

Observation Period = last Phase A dose date - first Phase A dose date + 1(in days).
Observation Penod does not account for incomect dosing or nussed doses.

Table 14: Disposition of subjects; ertugliflozin/metformin FDC pool, Phase A

Placebo  |Ermuglifiozin 5 mg| Ermgliflozin 15 | Al-Ermgliflozin Totl
mg
o ) o ) n ) n ) n )

Entered Screening 2510

Screening Ongoing o

Not Randomized 1438

Run-in Period 0

Randomized 362 363 350 ™ 1.084

Treated 362 163 358 721 1,083

Trial Disposition

Completed 31 (0435) | 350 (98D) | 340 (M47) | 699 (068) |1041 (960)

Discontimed 0 (59 4 an | v Gy | B en | 84 @0
Adverse Event 1 {03 103 T 3 (4 4 (@04
Lost To Follow-Up 4 LI (1] 4 1 8 I N
ﬁmnm With Study :08) L (1] 0 00 0 w0 LI F
Protecel Viclation 1 0y o o [ 1) T 1 o
Screen Failure 0 00 0 0o 103 1o 1 on
Withdrawal By Subject 12 (33 3 @8 | 12 @3 | 15 @y | @7oes

Subject Study Medication Disposition

Completed 331 (914) | 344 (as) | 330 (91§) | 674 (934) |L005 (927)

Did Mot Take Study Medication 0 (0o o (oo 1 (@3 1 (1) 1 o

Discontimed N e | 19 Gy | B ogn | 7 6H | B OY
Adverse Eventt 6 (L7 T 4 (11 n Qan 17 08
Creatinine/eGFR. 0 (o) o oo i (@8 I 04 3 @3
Excluded Medication 208 L1 1 03 1o I w3
Hypoglytemia 0 00 [ 1] 1 03 1 o 1 on
Lost To Follow-Up 108 o (o) 4 1y i @8 7 (06
mm:phaxr With Snudy 308 08 0 00 2 ©3 505
Phrysician Decision 1 03 1 @3 1 @03 T @3 3 @3
Protocel Viclkation 1 03 1 035 1 03 N E Iy
Subject Moved 1 (03 1 03 1 (@3 1 (03 3 (03
Withdrawal By Subject 4 (39) 7 a9 | 12 gy | 1v @6 | 3 Gn

Each subject is counted once for Trial Disposition, Subject Study Medication Disposition

For the caleulation of percentage, the dencamator is the mumber of randomized subjects

T Two subgects m placebo group were discontmuoed mn Phase A due to pre-existing AFs.
8.3. Adverse events

8.3.1. All adverse events (irrespective of relationship to study treatment)

8.3.1.1.  Integrated safety analyses (ertugliflozin/metformin pool)

The incidence of AEs was similar in the ertugliflozin and placebo groups (49.2%, 42.4% and
48% in placebo, ertugliflozin 5 mg and 15 mg groups, respectively). AEs in the Infection and
infestations SOC were the most frequently reported in all groups (21%, 17.1% and 20.1%,
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respectively). Ertugliflozin-treated subjects showed higher incidence of AEs in Renal and
urinary disorders SOC (1.7%, 3% and 4.5%, respectively; pollakiuria, polyuria, and dysuria most
common) and Reproductive system and breast disorders SOC (0.8%, 3% and 2.5%, respectively;
balanoposthitis and vulvovaginal pruritus most common). Among AEs that occurred in > 2% of
subjects in any group, the only event that occurred at a higher incidence (that is, 95% CI
excluded 0) in either of the ertugliflozin dose groups or the all ertugliflozin group relative to the
placebo group was the vulvovaginal mycotic infection Among the AEs that occurred in < 2% of
subjects in all groups, those that occurred at a higher incidence in the ertugliflozin groups were
balanoposthitis, dysuria, polyuria and dry mouth (Table 15).

Table 15: Subjects with AEs (incidence = 2% in 1 or more treatment groups); All subjects
as treated. Ertugliflozin /metformin FDC pool including rescue approach

Placebo Ermughifionn 5 mg Ermughflons 15 mg All Ertughflozmn
o ™) o ™) n () o ™a)
Subpects m populanon 362 363 358 2]
with one of more 178 9. 154 (42.4) 172 (48.0) 326 452
adverse events
with no advenie events 184 (50 8) 09 (576) 186 (520) 395 (54 %)
Cardiac divorders 3 (0.8) L 1.4 7 2m 12 [ By}
Gatrrointestinal 6 T.n » (5.0) p2 | i6.7) 5 7.4
disorders
Dharthoea L 25 4 (11 4 {11y g [{R)]
General disorder: and 13 (1.6) ] (15 ] o (1.5) 17 24
adminiseration site
conditions
Infec tons and 76 21.0) 62 a7.n 72 (20.1) 134 (18.6)
infestations
lafluenza L (25 4 (1.1) 7 (2.0) 1 (1%
Nasopharmagis ] (1] 7 (1 6 (.m 13 s
Upper resparatory tract 0 (5.5) 8 (p4] 16 (4.5) M4 (a3
mfection
Unmary tract mifiechon 4 (1Ln 7 (19 7 20 14 (19)
Vulvovagmal myoohc 1 0.3) 7 19 § (r i) 15 21)
mfection
Injury, poisoning and 11 (3.0) 12 an 17 (T8} » (4.0
procedural
complic athons
Investigarions 15 4.1 4 (3.9) 16 45) N 4.2
Weight decreased 5 (14) 4 (1L1) 11 (3.1) 15 21)
Metaboliim and 40 (11.9) 26 (g pL (6.4) » (6.8)
nutrition disorders
Hypoglycacmua 15 41) 15 (41) 12 34) n an
Musculoskeletal and y 7.5 p 55 s (%.5) L (7.8)
connective e
divorders
Back pasn 8 22 7 (A8 12 349 19 26
Nervous svstem 19 (5.0 u (6.6) n 6.4y o (6.5)
disorders
Headache 5 (14) 12 (ER)] § 2. X 28)
Renal and urinary ] (.7 1 (LX) 16 4.5 1) (AT
disorders
Reproductive ovitem 1 (0.8 1 (L1 L 2.5 b 1] [p3 1]
and breast disorders
¥, thoracie 13 (3.6) ] wn L] LT 14 1%
and mediastinal
disorders
Skin and subcutaneous L] 2.5 7 L9 L) 5 16 1)
risne disorders

Every subyect 15 counted 3 sngle tune for each apphcable row and column

A svilem organ class o specific adverse event appears on fhs report only of s incidence m one of more of the columms meets the
madence criienon mn the report iifle, affter roundang

MedDRA Veruon 190
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8.3.1.2.  Pivotal and/or main efficacy studies
Study P002/1013

The overall incidence of AEs was similar across the glimepiride and ertugliflozin treatment
groups. The incidence of genital mycotic infections in both men and women in the ertugliflozin

5 mg and 15 mg groups was significantly higher than those in the glimepiride group. The
incidence of urinary tract infections and hypovolemia AEs was not meaningfully different
between the ertugliflozin and glimepiride groups. Analyses of documented and symptomatic
hypoglycaemia performed excluding data after initiation of glycaemic rescue therapy showed
that the incidence of documented and symptomatic hypoglycaemia was lower in the
ertugliflozin groups than in the glimepiride group for both hypoglycaemia categories (Table 16).

Table 16: Analysis of subjects with AEs by SOC (incidence = 4 subjects in 1 or more
treatment groups); All subjects as treated, Phase A: excluding rescue approach

it P Ty T——
Estimate

Treatment 1 %) (93%CT'
Subjects in population

Ermughilozin 5 mg 448

Ermugliflozin 15 mg 440

Glimepiride 437

with one or more adverse events

Ermughflonn 5 mg 263 (58.T) -29(9.3.3.6)
Ermugliflozin 15 mg 252 (59.5) =20(-85.4.5)
Glimepinde 269 (61.6)

with no adverse events

Ermughilozin 5 mg 185 (41.3) 29(-36.9.3)
Emughflozin 15 mg 178 (40.5) 20(45.85)
Glmmeprnde 168 (384)

Blood and lnmphatic svstem disorders

Ermugliflozin 5 mg 5 (1.1} 0.0(-1.7. 1.6)
Emughifierin 15 mg 7 (1.6) 04(-13,22
Glmepinde 5 (1.1)

Cardiac disorders

Ermuglifiozin 5 mg 10 22 D5(-28.1.T)
Emugliflorin 15 mg & (1.4) =1.4(-3.5.0.5)
Glmepnde 12 2.7

Ear and labyrinth disorders

Emughilozin 5 mg 8 (1.8) 1104, 29
Emugliflozin 15 mg g (1.8) 1.1{-04. 29
Glimepinide 3 (0.7

Eve disorders

Emughifiorin 5 mg 9 {200 04(-1.524)
Emughflozin 15 mg 7 (1.6) D.0(-1.9.1.8)
Glimepinde 7 {1.6)

Gastrointestinal disorders

Emughiflozin 5 mg [ &0 (134 | 24(-19.68)
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Table 16 (continued): Analysis of subjects with AEs by SOC (incidence 2 4 subjects in 1 or
more treatment groups); All subjects as treated, Phase A: excluding rescue approach

Eruglifiozin 15 mg 33 (120) 11(-32 53)
Glimepiride 48 (1o
Ceeneral disorders and administration site conditions
Eruglifiena 5 mg 13 25 032721
Ermuglifiozin 15 mg 14 (32 0.0(-2524)
Glimepinde 14 3
Heparobiliary disorders
Ermuglifiozin 5 mg ] (18) 1104 29
Ertoglifiozin 15 mg 5 (L1} 04(-10,20)
Ghmepinde 3 0.7
Infections and infestations
Ermughfiozin 5 mg 142 G317 22(-39.82)
Eruglifiozin 15 mg 19 (270 25(84.35)
Clanepide 12 (29.5)
Injury, polsoning and procedural complications
Emughflonn 5 mg 14 (31 02({-23 26)
Emughfionn 15 mg 16 (3.6) 07(-15 3
Glimepiride 13 (3.0)
Investigations
Emuglifionn 5 mg 3] 4.7) L5 (46, 1.5)
Ermugliflozin 15 mg 37 (84) 22(-12.58)
Glhmepinde 7 [
Metabolism and nuirition disorders
Erughfiozin 5 mg al 9.3) 174224, -12.5)
Eruglifiozin 15 mg 56 {127 -13.8 (-18.0, -5.6)
Ghmepinde 116 (26.5)
Muscuboskeletal and connective tissue disorders
Ermuglifiozin 5 mg 44 (©.8) 1127500
Erughificnn 15 mg 43 (9.58) 1.1{-28. 50)
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Table 16 (continued): Analysis of subjects with AEs by SOC (incidence 2 4 subjects in 1 or
more treatment groups); All subjects as treated, Phase A: excluding rescue approach

Dufference m % vs Ghmepinde
Estmate

Treatment o e} (5% Cn'
Muscuboskeleral and connective tisioe disorders
Glimepiride | 32 @70 ]
Neoplasms benign, malignant and unspecified (incl cysts and polyps)
Ermughflonin 5 mg 7 (1.6) 06(-1.0 24)
Ermughfiozin 15 mg 7 (1.6) 07(09.24)
Climepinde 4 0,
Nervous system disorders
Ertughifionin $ mg 35 (18 236119
Eruglifiozin 15 mg 30 6.8) -33(-70.04)
Glumepinde H (10.1)
Psychianic disorders
Ertugliflonin $ mg 13 29 08(-13.31)
Errughflozia 15 mg ] ()] 00(-21,20)
Glimepinde 9 @an
Renal and urinary disorders
Ermughfionn 5 mg 24 54) 19(-08 48)
Ermughflozin 15 mg i3 1.5 41(11.73)
Glimepinde 15 (34
Reproductive system and breast disorders
Ermughflozin 5 mg 4 (54) 35(L1.62)
Errughfiomn 15 mg n (5.0) 312(08.58)
Climepinde g (1.8)
Respiratory, thoracic and mediastinal disorders
Ertuglifionn 5 mg 15 3y 154210
Ertuglifiozin 15 mg n (5.0) 02(-28.32)
Glumepinde 21 48
5Kn and tubcutaneous tissue disorders
Ermughfiona 5 mg 18 0) 06(-20.32)
Ertughflonn 15 mg B} | 48 13(-13.41)
Glmerinde 15 34
Vascular disorders
Emtugliflozin 5 mg 18 [CEu)] 1.5 (09.40)
Emughflonin 15 mg 12 @mn 0.2(-20.25
Glimepinde 11 (2.5)

" Based on Miettinen & Nurminen method.

Every subject is counted 2 sungle time for each appheable row,

A system organ class or specific adverse event appears on tus report only if 1ts meidence m one or more of the treatment groups
meets the incidence critenion in the report title.

Estimated differences and confidence intervals are provided in accordance with the statistical analysis plan.

MedDRA Version 19

Study P005/1019

The overall incidence of AEs was similar across the treatment groups. In both men and women,
the incidence of genital mycotic infections in the E5/S100 and E15/S100 groups was similar to
that of the E5 and E15 groups. However, genital mycotic infections occurred more commonly in
the 4 ertugliflozin treated groups than in the S100 group. The incidence of AEs of
hypoglycaemia in the E15/S100 group (7.0%) was higher than in the S100 group (2.4%) and
was numerically higher than in the 3 other treatment groups (2.9% to 3.6%). No notable
between-group differences were observed urinary tract infections and hypovolaemia

(Table 17). AEs of dizziness occurred more frequently in the 4 ertugliflozin treatment groups
than in the S100 group. AEs of dizziness were reported for 11 subjects among the 4 ertugliflozin
treated groups, including 8 subjects in the E5 and E15 groups combined and 3 subjects in the
E5/S100 and E15/S100 groups combined. No AEs of dizziness were reported in the S100 group.
Among the 11 subjects with an AE of dizziness, none had more than 1 event. Among the AEs of
dizziness, 10 were mild and 1 was severe ([patient ID redacte] in the E5 group). Five events
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were considered related to study medication by the investigator, and 3 led to discontinuation of

study medication.

Table 17: Study P005/1019 Analysis of AE summary measures; All subjects as treated,
Phase A: excluding rescue approach

Dufference m *s vi Emugbflonn | Dufference m % v Erupbfona Drifference m *s v Sataglpta
S mg 15 g 100 mg
Extumate Exnurnate Esizmate
Trextment n ™+ (#5% CTY (B8 CTY (5% CTY
with dreg-1rlaed’ sdverw rvan
Sataghpta 100 mg 12 9
Emughfonn § mg = Seaphpen |00 mg 7 ann S 7(-119.05) LENIE R IR
Erughfions 15 mg = Sighptm 100 mg w (16.0) 39(:23.101) 1159, 167)
with wriout advers svean
Ersuphflons $ oy i an
Emughfions 15 mg 3 an
Satsghpren 100 mg 3 an
Emuphfons § mg = Saaphpen 100 mg é Q% 74025 13¢1440
Ertughfions 15 myg + Sitsglpem 100 mg 4 (1.6) 04(-2131) 04(-21.31)
with wrisas drag-relsted sdhvere sventn
Emughtions $ mg 0 0y
Erruphflons 15 mg [] 00
Sitaghpen 100 mg L] 00
Enughfionn § mg + Setaghpen 100 mg 1 [LE)]
Ermughfionn |5 mg = Seaghpen 100 mg 0 ©0)
whe died
Ermughlons § mg 0 0
Ermaghflonn |5 mg L] 00
Sitaghptn 100 mg o o)
Ermughflozm § my = Setaghoen 100 mg L] {00y
whe died
Emaghfiozs 15 mg ~ Setaghpts 100 mf ] 00
divcentinesd ttudy medication dus 1o an sdverse svent
Erughflors S mp L] 4
Ermghfionn 15 mg 3 an
Sutagisptn 100 g 1 04
Ermughfiozs § mg » Siaglspen 100 mg 3 nn A2(41.15) 08¢11L.3D)
Ermghflonn 15 mg = Sitnghpes 100 mg 7 29 17¢10.47) 2500 54)
divcentineed wrudy medicaton due 1o 8 drog-relaed sdver roent
Erughfiorn $ mg [] 24
Ermsghfozs 15 mg ()
Sitaghptn 100 mg 0 Q)
Ermughfiorn § mg « Setaglsptn 100 mg 1 o4 20(48.01) PAGILLE)
Ermughfiorms 15 mg - Saughps 100 mg H adi)] 08(-17.16) 20005.47)
diwsntinusd rady medicarion dus 10 8 wrisnt sdvers sent
Erughflonn 5 mg 0 o)
Ermghfionn 15 mg [] o)
Sutapispt 100 g 0 o
Ermughfiors § mg = Saaglspten 100 my 2 (LR )]
Ermghfionn 15 mg - Senghpos 100 mg 0 00
ditcentaued irndy medication due s 3 teriont ding -ivlated adverie vienl
Ermughfonn 5 mg 0 @)
Erruphfiorm 15 myg 0 ooy
Sitaghpen 100 mg Q @0
Emughfionn § mg = Smaglpan 100 mg ] @0
Ermughfionm 15 mg ~ Setaghpem 100 mg 0 {00y
" Bared o8 Mietimen & Nurnznen method
* Determaned by the mvestipaon 1o be related to the drug
Estimoted & Terences and confidence mdervals ave provided i aocordance with the ittaatcal anahyas pla
8.3.2. Treatment related adverse events (adverse drug reactions)

8.3.2.1.  Integrated safety analyses (ertugliflozin/metformin pool)

The incidence of treatment-related AEs was numerically higher in the ertugliflozin groups
compared with placebo (7.5%, 13.1% and 12.3% in placebo, ertugliflozin 5 mg and 15 mg
groups, respectively). This was primarily due to a numerically increased incidence of AEs
related to genital mycotic infections and osmotic diuresis in ertugliflozin treated subjects.
Incidence of hypoglycaemia was also higher in ertugliflozin groups, but this is discussed in

detail in below.

Submission PM-2017-01330-1-5 Extract from the Clinical Evaluation Report for Segluromet FINAL 4

February 2019

Page 47 of 71



Therapeutic Goods Administration

8.3.2.2.  Pivotal and/or main efficacy studies
Study P002/1013

The incidence of treatment-related AEs was similar across the ertugliflozin and glimepiride
groups (17.8%, 18.3% and 21.6% with glimepiride, ertugliflozin 5 mg and 15 mg, respectively);
UT]I, dysuria, pollakiuria, polyuria, balanoposthitis, and vulvovaginal pruritus were more
common in the ertugliflozin groups while hypoglycaemia was more common in the glimepiride

group.
Study P005/1019

The incidence of treatment-related AEs was higher in the E5/5S100 and E15/S100 groups than
in the S100, but was not notably different than those in the E5 and E15 groups. The most
commonly reported drug related AEs in the 4 ertugliflozin treated groups were those associated
with genital mycotic infections. The numerically higher incidences of AEs in the 4 ertugliflozin
treated groups relative to the S100 group were not due to an excess of any particular drug
related AE, but rather to a slightly higher incidence of several AEs dispersed throughout the
SOC. An exception, however, was in the E15/5100 group, in which 7 (2.9%) subjects had a drug
related AE of hypoglycaemia. In comparison, 1 to 3 subjects (0.8% to 1.2%) in the 4 other
treatment groups experienced drug related hypoglycaemia.

8.3.3. Deaths and other serious adverse events (SAEs)
8.3.3.1.  Integrated safety analyses (ertugliflozin/metformin pool)

There were no deaths in the 26-week ertugliflozin/metformin Pool, and the incidence of non-
fatal SAEs was low with no significant differences between the placebo, ertugliflozin 5 mg and
15 mg groups (3.6%, 2.8% and 2.8%, respectively). Non-fatal SAEs occurred across multiple
SOCs with no obvious event pattern. Only 1 specific non-fatal SAE (acute myocardial infarction
in the placebo group) occurred in more than 1 subject.

8.3.3.2.  Pivotal and/or main efficacy studies
Study P002/1013

Five (1.1%) subjects in the ertugliflozin 5 mg group, 1 (0.2%) in the ertugliflozin 15 mg group,
and none in the glimepiride group died due to AEs occurring in the Phase A treatment period.
None of the AEs resulting in death was considered to be related to study medication and there
was no pattern with regard to specific AE terms.

The incidence of SAEs (including fatal and non-fatal events combined) was higher in the
ertugliflozin 5 mg group and numerically higher in the ertugliflozin 15 mg group than in the
glimepiride group. Across the 3 treatment groups, SAEs were distributed across multiple SOCs,
and only 2 SAEs occurred in > 1 subject in a treatment group, including pneumonia (2 subjects
in the ertugliflozin 5 mg group and 1 in the glimepiride group) and cerebrovascular accident (2
subjects in the ertugliflozin 5 mg group and 1 in the glimepiride group).The higher incidence of
SAEs in the ertugliflozin groups was not due to an excess of any specific AEs or of AEs within a
particular SOC. The proportion of subjects who died due to an AE occurring in Phase A was
higher in the ertugliflozin 5 mg group (5 subjects) than in the glimepiride group (0 subjects).
One subject in the ertugliflozin 15 mg group died. One additional subject in the glimepiride
group died due to an adverse event that started during the post-treatment period; this subject is
not included in the Phase None of the AEs leading to death was considered to be drug related by
the investigator and there was no pattern for these specific AEs.

Study P005/1019

No deaths were reported. SAEs occurred at a low incidence across groups (< 4%), and small
numeric differences in the incidence of SAEs was not due to an increased incidence in any
particular SAE term. The only SAE that occurred in > 1 subject in a treatment group was acute
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myocardial infarction, which occurred in 2 subjects in the E15/5S100 group. Only 1 SAE was
considered by the investigator to be related to study medication (pyelonephritis in a
(information redacted) treated with E5/S100).

8.3.4. Discontinuations due to adverse events
8.3.4.1.  Integrated safety analyses (ertugliflozin/metformin pool)

The incidence of AEs resulting in discontinuation from study medication in the
ertugliflozin/metformin Pool was low overall and similar in the placebo, ertugliflozin 5 and 15
mg groups (1.1%, 2.2% and 1.1%, respectively). The only discernible pattern was a low
incidence of discontinuations in ertugliflozin treated subjects due to adverse events related to
genital mycotic infections with no specific AEs that resulted in discontinuation from study
medication in greater than 1 subject in any group.

8.3.4.2.  Pivotal and/or main efficacy studies
Study P002/1013

The incidence of discontinuations due to AEs was similar in the ertugliflozin 5 mg and
glimepiride groups but was numerically higher in the ertugliflozin 15 mg group (3.9%, 4% and
5.7% in glimepiride, ertugliflozin 5 mg and 15 mg groups, respectively); the higher incidence of
discontinuations in the ertugliflozin 15 mg group was mainly due to genital mycotic infection-
related AEs and renal and urinary disorders (decreased eGFR, acute kidney injury (2 subjects)
and pollakiuria (2 subjects). Eight subjects including 2 (0.4%) in the ertugliflozin 5 mg group, 5
(1.1%) in the ertugliflozin 15 mg group and 1 (0.2%) in the glimepiride group discontinued
study medication due to SAEs.

Study P005/1019

Discontinuation of study medication due to an AE, which occurred at a low incidence across
groups, had a higher incidence in the E15/5100 group (2.9%) relative to the S100 group (0.4%);
incidences in the 3 other groups (1.2 to 2.4%) were not notably different relative to the
E15/S100 group. The only AEs that led to discontinuation of study medication in > 1 subject
were dizziness and balanoposthitis (each resulted in discontinuation of 2 subjects in the E5
group) and AEs leading to discontinuation of study medication were dispersed across multiple
SOCs.

8.4. Evaluation of issues with possible regulatory impact
8.4.1. Liver function and liver toxicity
8.4.1.1. Integrated safety analyses (ertugliflozin/metformin pool)

In the ertugliflozin/metformin pool, baseline ALT ranged from 26.5 to 28.3 [U/L and baseline
AST ranged from 21.2 to 23.2 [U/L across groups respectively). There were decreases in ALT
and AST in the ertugliflozin 5 mg and 15 mg groups relative to the placebo group which
persisted from Week 6 until Week 26. Mean decreases in ALT at Week 26 were larger in the
ertugliflozin 5 mg and 15 mg groups (-4.4 IU/L and -5.9 IU/L, respectively) than in the placebo
group (-1.0 IU/L). Mean decreases in AST were also seen at Week 26 in the ertugliflozin 5 mg
and 15 mg groups (-1.7 IU/L and -3.5 IU/L, respectively) relative to essentially no change in the
placebo group (-0.3 IU/L). Ertugliflozin was not associated with a greater incidence of PDLCs for
ALT and AST (= 3 x ULN). One (0.3%) and 2 (0.6%) subjects in the ertugliflozin 5 mg and 15 mg
groups, respectively, compared to 4 (1.1%) subjects in the placebo group had at least 1 ALT
value = 3 x ULN; no subject in the ertugliflozin/metformin Pool had an ALT value > 5 x ULN. No
subject in the ertugliflozin groups and 1 subject in the placebo group had an AST value = 3 x
ULN. Elevations in ALT or AST were also infrequent in the active comparator studies not
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included in the ertugliflozin/metformin pool. In the ertugliflozin/metformin pool, there were no
adverse events of ALT or AST increased in the ertugliflozin groups.

8.4.1.2.  Pivotal and/or main efficacy studies
Study P002/1013

Five subjects had elevations in ALT or ALT and AST that met criteria for adjudication (value

=5 x ULN). For 1 of the 5 adjudicated cases, the CAC considered the causal relationship with
study medication to be doubtful (ertugliflozin 15 mg group); the 4 others (1 in the ertugliflozin
5 mg group, 2 in the ertugliflozin 15 mg group, and 1 in the glimepiride group) were considered
possibly related to study medication by the CAC. None of the ALT or AST elevations were
associated with > 2 x ULN increase in bilirubin. None of the AEs of ALT or AST increased led to
study medication discontinuation and all resolved on treatment.

Study P005/1019

No subjects had a hepatic event that met criteria for adjudication. Mean reductions in ALT (with
baseline values ranging from 26.6 to 28.9 IU/L) were observed in all 5 treatment groups at
Week 26, with numerically greater decreases seen in the 4 ertugliflozin treated groups (4.4 to
5.11U/L) than in the S100 group (1.7 IU/L).

8.4.2. Renal function and renal toxicity
84.2.1.  Integrated safety analyses (ertugliflozin/metformin pool)

In the Phase III ertugliflozin development program, ertugliflozin treatment led to a transient
decrease in eGFR. Metformin is known to be substantially excreted by the kidney and, as such,
metformin has dosing considerations based on renal function.

For all Phase III studies in the ertugliflozin program, including the 4 Phase III studies specific to
the proposed FDC, changes in renal function were evaluated in several ways: (1) examination of
laboratory measures of renal function (examination of mean changes in renal related laboratory
parameters and categorical PDLC analyses of changes from baseline); (2) evaluation of renal
related events identified from the narrow SMQ for Acute Renal Failure, as well as AEs of GFR
decreased and blood creatinine increased; (3) evaluation of adjudicated events meeting pre-
specified criteria.

eGFR change from Baseline

In the ertugliflozin/metformin pool, baseline eGFR values were approximately

90 mL/min/1.73 m2 in each group. There was slightly greater reduction in the ertugliflozin
groups compared to placebo at Week 6 (-0.3, -2.6 and -2.8mL/min/1.73 m2 in the placebo,
ertugliflozin 5 mg and 15 mg groups, respectively) with a subsequent return of eGFR to or
towards baseline by Week 26 such that there was no notable differences at Week 26 between
either the ertugliflozin 5 mg or 15 mg groups and the placebo group (Figure 1).
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Figure 1: eGFR (mL/min/1.73mz2); Mean change from Baseline over time (mean + SE); All
subjects as treated ertugliflozin/metformin FDC pool: including rescue approach
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The proportion of subjects who had any occurrence of a decrease in eGFR of > 30% from
baseline was similar in the placebo and ertugliflozin groups (3.4%, 3.1% and 3.7% in the
placebo, ertugliflozin 5 mg and 15 mg groups, respectively). Only 1 (0.3%) subject in the
ertugliflozin 15 mg group and 1 (0.3%) subject in the placebo group had any occurrence of a
decrease in eGFR of > 50%. No subject had a last value with a decrease of > 50%.

Serum creatinine and blood urea nitrogen (BUN)

There were small increases in serum creatinine at week 6 in the ertugliflozin groups compared
to no change in the placebo groups (+0.34, +2.49 and +2.63umol/L), although there was
subsequent return to or towards baseline with no change between treatment groups by

Week 26. In the ertugliflozin/metformin Pool, the baseline values for BUN ranged from

14.7 mg/dL to 15.1 mg/dL across groups. There were small increases from baseline in BUN at
Week 6 in the ertugliflozin 5 mg and 15 mg groups (1.4 mg/dL and 1.9 mg/dL, respectively) and
in the placebo group (0.2 mg/dL). The mean change from baseline in BUN at Week 26 was
higher in the ertugliflozin 5 mg and 15 mg groups (1.4 mg/dL and 2.2 mg/dL, respectively)
relative to the placebo group (0.3 mg/dL).The proportion of subjects who met the PDLC criteria
for BUN (2 50% increase and value > ULN) for at least 1 occurrence was higher in the
ertugliflozin 15 mg group (12.4%) and numerically higher in the ertugliflozin 5 mg group
(8.0%) relative to the placebo group (4.9%).

Renal related AEs

The incidence of renal related events was low and similar across the ertugliflozin 5 mg (2
subjects; 0.6%) and 15 mg groups (1 subject; 0.3%) and the placebo group (1 subject; 0.3%).
None of the events was serious or led to discontinuation. One subject, in the ertugliflozin 15 mg
group (in Study P007/1017), who had an AE of renal failure, met criteria for renal adjudication
that was adjudicated as ‘not related’ to study medication. In the ertugliflozin/metformin Pool,
adverse events related to decreased eGFR and increased creatinine were infrequent, with each
being reported in < 1 subject per group None of these events was serious or led to
discontinuation of study medication. In addition, 3 (0.8%) subjects in the ertugliflozin 15 mg
group and none in the other groups discontinued study medication due to protocol specified
criteria for eGFR or creatinine criteria. None of these subjects reported an associated AE.
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[t is important to note that the among the 4 Phase III studies submitted for the proposed
ertugliflozin-metformin FDC, 6 renal events, all in ertugliflozin 15 mg treated subjects, were
adjudicated. Among these 6 events, 2 were adjudicated as ‘possibly’ related to study medication
and 4 were considered ‘not related.

While metformin is not associated with a decrease in eGFR, it is cleared renally, has dosing
considerations based on renal function, and in the presence of severe renal impairment, has
been reported to be associated with lactic acidosis. Treatment with ertugliflozin in combination
with metformin, as with ertugliflozin, led to transient, modest decreases in eGFR at Week 6 that
returned to or towards baseline at Week 26. In a longer term study (Study P002/1013) on
metformin background, eGFR in both ertugliflozin dose groups was above baseline between
Week 26 and Week 52. In the ertugliflozin/metformin pool, the incidence of renal related events
was low (< 1%) and not notably higher in the ertugliflozin groups relative to the placebo group.
None of the events was serious or led to discontinuation.

As with initiation of the individual agents, monitoring of renal function should be performed
prior to initiation of ertugliflozin and metformin combination therapy and periodically
thereafter and this has been adequately covered in the proposed PIL.

84.2.2.  Pivotal and/or main efficacy studies

A similar pattern of eGFR change over time was noted in the 2 active comparator studies not
included in the ertugliflozin/metformin Pool (Studies P002/1013 and P005/1019) with eGFR
values in both ertugliflozin groups above baseline between Week 26 and Week 52 in

Study P002/1013.

8.4.3. Other clinical chemistry

Phosphate, magnesium, calcium: In the ertugliflozin/metformin Pool, baseline phosphate values
were 3.6 mg/dL in each group. There were small increases in phosphate in the ertugliflozin 5
mg and 15 mg groups relative to the placebo group that persisted from Week 6 to Week 26.
Mean changes from baseline at Week 26 were 0.2, 0.3 and 0.0 mg/dL in the ertugliflozin 5 mg,
15 mg and placebo groups, respectively. The active comparator studies not included in the
ertugliflozin/metformin pool, Studies P002/1013 and P005/1019, showed similar, small
increases in phosphate in the ertugliflozin groups relative to the comparator group. In the
ertugliflozin/metformin Pool, the proportion of subjects who had at least 1 increase =

0.5 mg/dL and value > ULN was higher in the ertugliflozin 5 mg and 15 mg groups relative to
the placebo group (16.3%, 15.9% and 8.6% , respectively). These results are similar to the other
studies and pools in the ertugliflozin development program, indicating no increased risk when
ertugliflozin is used with metformin.

In the ertugliflozin/metformin Pool, the baseline magnesium value was approximately

1.5 mEq/L in each group. There were small increases in magnesium in the ertugliflozin 5 mg
and 15 mg groups relative to the placebo group that persisted from Week 6 to Week 26. Mean
changes from baseline at Week 26 were 0.11, 0.14 and 0.01 mEq/L in the ertugliflozin 5 mg,
15 mg and placebo groups, respectively. In the ertugliflozin/metformin Pool, no subjects in
either the ertugliflozin 5 mg and 15 mg groups or the placebo group met the PDLC criterion of
increase = 1.0 mEq/L and value > ULN for serum magnesium. There was 1 AE of blood
magnesium decreased in the ertugliflozin 15 mg group, but no AE related to an increase in
serum magnesium. The active comparator studies (Studies P002/1013 and P005/1019)
showed similar, small increases in magnesium in the ertugliflozin groups relative to the
comparator group.

In the ertugliflozin/metformin Pool, there was no meaningful change in calcium in the
ertugliflozin or the placebo group with no meaningful increases in the events meeting PDLC
criteria. The active comparator studies not included in the ertugliflozin/metformin pool, Studies
P002/1013 and P005/1019, also showed no findings related to change in calcium with
ertugliflozin treatment.
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In the ertugliflozin/metformin Pool, the proportion of subjects who had at least 1 occurrence of
PDLC increase of 2 1.0 mEq/L in serum potassium and value > ULN were similar in the
ertugliflozin 5 mg and 15 mg and placebo groups (4.56%, 4.3% and 4.9%, respectively). With
similar results for the proportion of subjects who had at least 1 occurrence of a value > 5.4
mEq/L and a value increased by 15% above baseline (4.6%, 4.9% and 5.1%, respectively) and
proportion of subjects who had at least 1 occurrence of a value > 6.0 mEq/L (1.7%, 1.7% and
2.0%, respectively). One subject in the ertugliflozin 5 mg group, 3 in the ertugliflozin 15 mg
group, and 4 in the placebo group had an AE of either blood potassium increased or
hyperkalaemia. These results are similar to those in the 2 active comparator studies on
metformin background not included in the ertugliflozin/metformin Pool.

There were no meaningful changes in bicarbonate levels in the ertugliflozin/metformin Pool or
in the 2 active comparator studies included in the ertugliflozin/metformin FDC dossier. One
subject, in the ertugliflozin 15 mg group, had at least 1 bicarbonate value < 15 mmol/L. No
subject had a bicarbonate value < 10 mmol/L.

In the ertugliflozin/metformin Pool, baseline uric acid values were approximately 5.4 mg/dL in
each group. There were modest decreases in uric acid in the ertugliflozin 5 mg and 15 mg
groups relative to the placebo group that persisted from Week 6 to Week 26. Mean changes
from baseline at Week 26 were -0.50, -0.39 and 0.12 mg/dL in the ertugliflozin 5 mg, 15 mg and
placebo groups, respectively. Few subjects in the ertugliflozin/metformin pool (1.7%, 2.3% and
2.6%, respectively met PDLC criteria of an increase =2 50% and value > ULN In the
ertugliflozin/metformin pool, there were no AEs related to changes in uric acid. The active
comparator studies not included in the ertugliflozin/metformin pool, Studies P002/1013 and
P005/1019, similarly showed decreases in uric acid in the ertugliflozin treated groups relative
to the non-ertugliflozin treated groups.

Serum lipids

The data in the ertugliflozin/metformin pool and the individual active comparator studies on a
background of metformin showed that ertugliflozin treatment relative to placebo led to small
changes from baseline in the serum lipid profile including increased LDL-C, total cholesterol,
and HDL-C; with decreases in triglycerides (Table 18).

Table 18: LDL-C (mg/dL); % change from Baseline at Week 26 cLDA: individual doses
versus placebo. All subjects as treated; ertugliflozin/metformin FDC pool including
rescue approach

Baseline Week 26 Percent Change from baseline at Week 26
Treatment N Mean (5D) N Mean (SD) N Mean (3D) LS Mean (95% CT)
Placebo 352 | 9705 (35.70) 33 96.15 (33.57) i34 5.10(35.73) 498(1.33. 863)

Ertugliflozin 5 mg 353 | 96.07 (35.01) 339 9842 (34.66) 338 716 (38.05) 6.65(3.03,10.28)
_Erugliflozin 15 mg I 446 (3427 27 99.05 (33.88) i 8.78 (33.19) 8.50 (4.80, 12.20)

Estimated Difference Difference in LS Means { 95% CI)'
Eruglifiozin 5 mg vs. Placebo 1.67 (-3.31, 6.66)
Ermgliflozin 15 mg vs. Placebo 353(-151,857)
Conditional Pooled SD of Percent Change from Baseline 3257

For baseline and Week 26, N is the number of subjects with non-missing assessments at the specific time pont; for Percent
Change from Baseline at Week 26, N is the number of subjects in the ASaT population (1.¢ , randomized subjects who took at
least 1 dose of study medication) and had a baseline measurement and at least one assessment after baseline. The Mean and SD
for the Percent Change from baseline are based on non-missing values

" Based on cLDA mode] with fixed effects for mial. treatment, time. baseline eGFR. (continuous) and the interaction of time by
treatment. Time is treated as a categoncal vanable.

Cl=Confidence Interval: LS=Least Squares; SD=Standard Deviation.

These findings were consistent with those in the ertugliflozin Phase Il development program
including the 2 active comparator studies not included in the ertugliflozin/metformin pool.
Changes over time in lipid levels have been observed with other SGLTZ2 inhibitors. In particular,
increased LDL-C is described in the labels of SGLTZ2 inhibitors. Ertugliflozin treatment in the
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Phase IIl development program led to small changes in the lipid profile, including increased
LDL-C, total cholesterol, and HDL-C; there were decreases in triglycerides.

8.4.4. Haematology and haematological toxicity
8.4.4.1. Integrated safety analyses (ertugliflozin/metformin Pool)

In the ertugliflozin/metformin Pool, baseline haemoglobin values ranged from 13.77 g/dL to
13.94 g/Dl across groups. At Week 26, there were small increases from baseline in haemoglobin
in both the ertugliflozin 5 mg and 15 mg groups (0.43 g/dL and 0.44 g/dL, respectively) relative
to a decrease in the placebo group (-0.22 g/dL). There were no AEs related to haemoglobin
increase. The proportion of subjects having at least 1 increase in haemoglobin > 2.0 g/dL was
higher in the ertugliflozin 5 mg and 15 mg groups (4.6% and 3.5%, respectively) relative to the
placebo group (0.6%). Few subjects in the ertugliflozin 5 mg group (2 subjects; 0.6%) and
ertugliflozin 15 mg group (3 subjects; 0.9%), and none in the placebo group, had at least 1
increase in haemoglobin > 2.0 g/dL and value > ULN.

8.4.4.2.  Pivotal and/or main efficacy studies

The active comparator studies not included in the ertugliflozin/metformin pool,

Studies P002/1013 and P005/1019, showed similar, small increases in haemoglobin in the
ertugliflozin groups relative to the non-ertugliflozin groups. In Study P002/1013, in the
ertugliflozin groups, a small mean increase in haemoglobin (< 0.58 g/dL, from a baseline of
approximately 13.8 g/dL), initially seen at Week 12 and remained stable through Week 52.
Mean haemoglobin levels were essentially unchanged from baseline in the glimepiride group. In
Study P003/1019, small increases in haemoglobin (< 0.63 g/dL, from baseline values of
approximately 14 g/dL) were observed at Weeks 12 and 26 in the co-administration and
individual ertugliflozin treatment groups, relative to a slight decline (< 0.28 g/dL) in the
sitagliptin group.

The results in the Phase III studies with metformin background were consistent with those seen
in the broad Phase III ertugliflozin program. The small changes in haemoglobin seen with the
addition of therapy with ertugliflozin (on the background of metformin or in other clinical
settings) are unlikely to be of clinical relevance.

A decrease to subnormal levels of previously normal serum vitamin B12 levels has been seen in
patients taking metformin and measurement of hematologic parameters on an annual basis is
advised. Metformin therapy should be discontinued in patients having surgical procedures,
intravascular contrast studies, or experiencing hypoxic states.

8.4.5. Other laboratory tests
Not applicable.
8.4.6. Electrocardiograph findings and cardiovascular safety

In the ertugliflozin/metformin pool, no clinically meaningful changes from baseline in ECG
parameters were observed in the ertugliflozin groups relative to the placebo group, or between
groups in the 2 active comparator studies not included in the ertugliflozin/metformin pool,
Studies P002/1013 and P005/1019. In the ertugliflozin/metformin Pool, no subjects met the
criteria for a QTcF value = 500 ms or an increase = 60 ms and value above gender-specific ULN.
The number of subjects meeting QTcF criteria for increase = 30 ms and value above gender-
specific ULN was similar in the ertugliflozin 5 mg and 15 mg groups (1.3% in both groups) and
the placebo group (1.0%).

The EMA draft reflection paper on assessment of CV risk of medicinal products for the
treatment of CV and metabolic diseases was released during the conduct of the ertugliflozin
Phase III program. The sponsor has initiated two studies to evaluate CV risk of ertugliflozin (a
CVOT study P004/1021 and an Asia Pacific regional study P012/1045). However, recruitment
in these studies is ongoing and limited (CVOT) or no data (Asia Pacific) from these studies are
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currently available. These CV outcomes studies will remain blinded until its completion
according to agreement with the US FDA and the EMA. The CVOT study is estimated to complete
in 2019, with the exact timing dependent on the accrual of CV events. Results of the CV
meta-analysis were not provided in the submitted dossier.

8.4.7. Vital signs and clinical examination findings

In the ertugliflozin/metformin pool, baseline SBP values were approximately 130 mmHg across
groups. There was a decrease in SBP at each time point in the ertugliflozin 5 mg and 15 mg
groups relative to the placebo group (Figure 2). The mean change from baseline in sitting SBP at
Week 26 was greater in the ertugliflozin 5 mg and 15 mg groups (-4.32 mmHg and -5.29 mmHg,
respectively) relative to the placebo group (-0.39mmHg). Similar results were observed in the 2
active comparator studies not included in the ertugliflozin/metformin pool (Studies P002/1013
and P005/1019).

Figure 2: Sitting systolic BP (mmHg); Mean change from baseline over time (mean + SE),
All subjects as treated. Ertugliflozin/metformin FDC pool: including rescue approach
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In the ertugliflozin/metformin pool, baseline DBP values were approximately 78 mmHg across
groups. There was a decrease in DBP at each time point in the ertugliflozin groups relative to
the placebo group (Figure 3). The mean change from baseline in DBP at Week 26 was greater in
the ertugliflozin 5 mg and 15 mg groups (-1.68 mmHg and -2.09 mmHg, respectively) relative to
the placebo group (0.01 mmHg) Generally similar results were observed in the 2 active
comparator studies not included in the ertugliflozin/metformin pool, Studies P002/1013 and
P005/1019.
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Figure 3: Sitting diastolic BP (mmHg); Mean change from Baseline over time (mean + SE),
All subjects as treated; ertugliflozin / metformin FDC pool: including rescue approach
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While there were small numeric differences at each time point, there was no distinguishable
pattern in the proportion of subjects who met the pre-specified definition for orthostatic change
in systolic or diastolic blood pressure between the ertugliflozin 5 mg and 15 mg groups and
placebo group. There was also no discernible pattern in the proportions of subjects meeting
systolic or diastolic orthostatic change criteria in the 2 active comparator studies not included
in the ertugliflozin/metformin Pool.

In each of the Phase III studies, sitting pulse rate was assessed at each visit. No meaningful
differences in sitting pulse rate were observed over time in the ertugliflozin groups relative to
the placebo group (Figure 4) or between groups in the 2 active comparator studies not included
in the ertugliflozin/metformin pool.
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Figure 4: Sitting pulse rate (bpm); Mean change from Baseline over time (mean + SE). All
subjects as treated; ertugliflozin/metformin FDC pool including rescue approach
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In both of the studies in the ertugliflozin/metformin pool, the effect of ertugliflozin therapy on
body weight was assessed as a secondary efficacy endpoint. In this safety analysis, data
obtained after initiation of glycaemic rescue therapy were included whereas the primary
evaluation for efficacy excluded post-rescue data. In the ertugliflozin/metformin pool, baseline
values for body weight ranged from 85.3 to 86.1 kg (Figure 5). There was a decrease in body
weight at each time point in the ertugliflozin 5 mg and 15 mg groups relative to the placebo
group. The mean change from baseline in body weight at Week 26 was greater in the
ertugliflozin 5 mg and 15 mg groups (-3.1 kg and -3.0 kg, respectively) relative to the placebo
group (-1.1 kg). Reductions from baseline in body weight were also observed in the ertugliflozin
treated subjects in the 2 active comparator studies not included in the ertugliflozin/metformin

pool.
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Figure 5: Body weight (kg) Mean change from baseline over time (mean + SE) All subjects
as treated. Ertugliflozin / metformin FDC pool: including rescue approach
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8.4.8. Immunogenicity and immunological events

The incidence of potential hypersensitivity AEs in the ertugliflozin broad pool (which included

> 75% of patients on background metformin treatment) was low overall and similar in the
ertugliflozin and non-ertugliflozin groups. Hypersensitivity AEs occurred most frequently in the
skin and subcutaneous tissue disorders SOC, followed by the respiratory, thoracic and
mediastinal SOC. The specific AEs that occurred in greater than 3 subjects in any group were:
rash, urticaria, dermatitis, dermatitis allergic, rhinitis allergic, eczema, and hypersensitivity with
similar incidences across treatment groups. Among these events, only 1 event (0.1%),
angioedema in a subject in the non-ertugliflozin group, was serious. There were 5 events
leading to discontinuation, 1 (0.1%) in the ertugliflozin 5 mg group, 3 (0.2%) in the ertugliflozin
15 mg group and 1 (0.1%) in the non-ertugliflozin group.

8.4.9. Serious skin reactions

There were some reports of rash, urticaria, dermatitis, dermatitis allergic, eczema, and
hypersensitivity in the ertugliflozin broad pool (which included > 75% of patients on
background metformin treatment). However, there were no reports of serious skin reactions
such as photosensitivity, erythema multiforme, Steven Johnson syndrome (SJS), Drug reaction
with eosinophilia and systemic symptoms (DRESS) or Toxic epidermal necrolysis (TEN).

8.4.10. Special safety topics for the Ertugliflozin/metformin FDC

Changes in renal function and ketoacidosis are 2 of the Special Safety Topics for ertugliflozin.
Metformin has dosing considerations based on renal function and has a risk for lactic acidosis,
particularly in subjects with significant renal impairment. Hence, changes in renal function and
metabolic acidosis, along with hypoglycaemia, an important safety concern for all AHAs, were
designated as Special Safety Topics for the proposed ertugliflozin/metformin FDC. Other Special
Safety Topics identified for ertugliflozin were discussed in detail in the Steglatro report. Of these
safety topics, osmotic diuresis, volume depletion, genital infection (specifically genital mycotic
infection), urinary tract infection and changes in lipids were evaluated in the
ertugliflozin/metformin pool.
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84.10.1. Changes in renal function

Refer to Renal function and renal toxicity above.
8.4.10.2. Metabolic acidosis

Overall, 3 of 3409 (0.1%) ertugliflozin treated subjects were assessed to have met the case
definition of ketoacidosis with either ‘certain’ or ‘possible’ likelihood compared to no cases in
the non-ertugliflozin group (0 of 1450 subjects). Although the 3 cases assessed as ‘certain’ or
‘possible’ ketoacidosis were all in subjects on background metformin enrolled in the 4 FDC
studies, approximately 75% of the studies in the ertugliflozin Phase III program evaluated
subjects on background metformin, and therefore, this result may not reflect an increased risk
of metabolic acidosis with ertugliflozin and metformin combination therapy relative to that of
the individual agents. No events of lactic acidosis or related events (blood lactic acid abnormal,
blood lactic acid increased, urine lactic acid, urine lactic acid increased, and hyperlactacidaemia)
were reported in the Phase I development program. In the ertugliflozin/metformin Pool, there
were no meaningful differences between groups in mean change from baseline in bicarbonate
concentrations or events meeting PDLC criteria for decreases in bicarbonate.

84.10.3. Hypoglycaemia

As background therapy and initiation of glycaemic rescue therapy could confound the frequency
and severity of hypoglycaemia, primary analyses for hypoglycaemia in the ertugliflozin Phase III
program were in the excluding rescue population in the 4 individual studies contributing to this
submission (Studies P007/1017, P006/1015, P002/1013 and P005/1019).

In the placebo controlled add-on to metformin Study PO07/1017, there were no notable
differences in the incidence of documented hypoglycaemia (symptomatic and asymptomatic
together). The incidence of severe hypoglycaemia was low (Table 19). One subject in the
ertugliflozin 5 mg group and 1 subject in the placebo group had events of severe hypoglycaemia.
The incidence of symptomatic hypoglycaemia at Week 26 in the ertugliflozin 5 mg and the
ertugliflozin 15 mg groups was numerically higher than in the placebo group (Table 20).

Table 19: Documented (symptomatic and asymptomatic) and severe hypoglycaemia
events in the individual Phase III studies (ertugliflozin / metformin)

POOT/1017 (26 weeks) Placebo Ermghflazin 5 mg Ermaghiflorm 15 mg
PFlaccbo-controlled Add-on to Metformm (=209 (=207} (=205}
Documented, n (%) G(43) 15(7.2) I6(T.8)
Severs, n (%) 1 (0.5} 1(0.5) 0 (o)
POOG/ 1015 (26 weeks) Flacebo Ermgliflozsn 5 mp Ermglificzin 15 mp
Addon vo Metformin and Sitagliptin (MN=153) [(N=156) (MN=153)
Documented, n (%) 5(3.3) Ti4.5) 320
Severe, n (%) 1 (0.7 1 (0.6) 0 {0y
POOZI013 (32 weeks) Glun Ertughflozm 5 mg Ertughflozm 15 mg
Ertughiflozm vs Ghmepmde as Add-on to N=43T) (M=448) (M=440)
Metfomun
Documented, n (%) 119 (273} 15(5.6) 36(82)
Severe, n (%) 10 (2.3) 1(0.2) 1(0.2)
POOS 019 (26 weeks) Srtaglphin Ermughiflcem § mg Erughiflozin 15 mg Ertughflozn Ertugliflonn 15 mg
Ermglificein + Sitaghptin Factonal (M=24T) (N=250) (M=248) Smg + +
Sitagliptin 100 Sagliptin 100 mg
mg (N=244)
(N=241)
Documented, n (%) 9(3.6) 14 (5.6} 13(52) 13 (5.3) 22 {9.0)
Severe, n (%) 00y 0 {0 11(0.4) 0 (0} 1 (043

N = mumiber of sulnects m the ASaT vovulation. o = manber of ssbiects with one or mave events
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Table 20: Symptomatic hypoglycaemia AEs by study (ertugliflozin / metformin)

POOT/1017 (26 weeks) Placebo |  Ermughflozin Smp | Empghflorin 13mg
Placebo-controlled Add-on 10 (=205 (o=207) (=205)
Metformin Snudy
s Hypeglycemis, n 4(19) | T(3.4) T(3.4)
PODG/1015 (26 weeks) Placebo Ertupliflozin Smg | Ermughflozin 15mg
Add-on to Metfommun and (=153} (0=156) {n=153)
| Sstagliptin Study
f."f}q oust: Hypoglycenoa, u 2{2.6) | 6 (3.8) Li0.7)
POOZ1013 (52 weeks) Glumepinde Ertuglifiozin Smg Erughflozin 15mg
Ertugliflozin vs Glimepiride as (n=437) (n=448) (n=440)
Add-on to Metformm Smdy
Ypthumtic Fypogiyceiia, & sen | MG 23(5.2)
BO051019 (26 weeks) Sitagliptin 100 mg Ertugliflozin Smg Erugliflozin 15mg Ertugliflozn 5 mg + Erugliflonn 15 mg +
Ertughiflorn + Sttaghptin (n=247}) (o=250) (=248} Sulaghptn 100 mg Satagliptin 100 mg
Factonal Study (m=243) (o=244)
?:5""“"“!"" Hypeglycenus, n 6(24) | 6(24) 6(24) 6(25) 12(4.9)
}f-:—:hoigmuhﬁiﬂ mn‘molﬂmﬁ;m&nwmﬂm

In the add-on to metformin and sitagliptin Study PO06/1015, the incidence of documented
hypoglycaemia was low and not notably different between the ertugliflozin dose groups and the
placebo group. Two subjects, 1 in the ertugliflozin 5 mg group and 1 in the placebo group, had
an AE of severe hypoglycaemia. Compared with placebo, the incidence of symptomatic
hypoglycaemia at Week 26 was similar in the ertugliflozin 5 mg group, and numerically lower in
the ertugliflozin 15 mg group (Table 20).

In the ertugliflozin versus glimepiride as add-on to metformin Study P002/1013, the incidence
of documented hypoglycaemia was lower in the ertugliflozin dose groups relative to the
glimepiride group (5.6%, 8.2% and 27.2% in the ertugliflozin 5 mg, 15 mg and glimepiride
groups, respectively). The incidence of severe hypoglycaemia was also lower in the ertugliflozin
dose groups compared to glimepiride. There were 2 ertugliflozin treated subjects, 1 each in the
ertugliflozin 5 mg and 15 mg groups, compared with 10 glimepiride treated-subjects with
severe hypoglycaemia reported. The incidence of symptomatic hypoglycaemia at Week 52 was
lower in both the ertugliflozin 5 mg and 15 mg groups relative to the glimepiride group (3.1%,
5.2% and 19.2%, respectively).

In the ertugliflozin + sitagliptin factorial Study P005/1019, the incidence of documented
hypoglycaemia was low and similar in the E5 and E15 groups, with a numerically lower
incidence seen in the S100 group. One subject in the E15 group, and none in the E5 or S100
groups, had a severe event of hypoglycaemia. The incidence of symptomatic hypoglycaemia was
the same in the E5, E15, and S100 groups (Table 20).

In the ertugliflozin/metformin FDC Pool, the incidence of documented hypoglycaemia
(symptomatic and asymptomatic) was similar in the placebo and ertugliflozin groups (3.9%,
6.1% and 5.3%, in the placebo, ertugliflozin 5 mg and 15 mg groups, respectively). In addition,
the incidence of severe hypoglycaemia was low (< 1%) and similar across the ertugliflozin dose
groups and placebo group. Among the subjects having an episode of documented
hypoglycaemia, most had only 1 event. The incidence of subjects having 3 or more events of
documented hypoglycaemia was not notably different (0.6%, 1.7% and 0.8%, respectively).
Finally, the incidence of subjects with an episode of documented hypoglycaemia associated with
a glucose of < 3.1 mmol/L was low and similar in placebo and ertugliflozin groups (1.1%, 1.4%
and 0.8%, respectively). Among the subjects having a severe event, only 1 subject in the
ertugliflozin 5 mg group had a glucose < 3.1 mmol/L). There were no notable differences in the
incidence of subjects having symptomatic hypoglycaemia events (2.2%, 3.6% and 2.2%,
respectively). A clinical review of accidents and injuries, including falls, as determined by a CMQ
determined that there were no subjects in the ertugliflozin/metformin Pool with hypoglycaemia
events that were concurrent with or immediately preceding these events.
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8.4.11. Urinary tract infections

In the ertugliflozin/metformin pool, the incidence of urinary tract infections was significantly
higher in the ertugliflozin 15 mg group (4.2%; p = 0.044) and numerically higher in the
ertugliflozin 5 mg group (2.8%) and the all ertugliflozin groups (3.5%) compared to the placebo
group (1.7%). There was 1 event of urinary tract infection in the ertugliflozin 15 mg group that
resulted in discontinuation of study medication. There were no serious events of urinary tract
infections. In Study P002/1013, the incidence of urinary tract infections was similar across the
ertugliflozin 5 mg and 15 mg treatment groups (6.7% and 6.4%, respectively) and the
glimepiride group (6.9%). In Study P005/1019, the incidence of urinary tract infections was
numerically higher in the E5 and E15 groups (6.0% and 5.6%, respectively) relative to the S100
group (3.2%) (no formal comparisons were performed). Of note, the incidence of urinary tract
infections in the E5/5100 and E15/5S100 groups (3.3% and 3.7%, respectively) was similar to
that of the S100 group.

Comment: While the incidence of urinary tract infection was higher in ertugliflozin treated
subjects in the ertugliflozin/metformin pool, this was not typical of the other larger
pooled analyses reviewed for the ertugliflozin SCS (PBO and broad pools). The
sponsors propose that as there is no mechanism to suggest a risk from the
concurrent use of ertugliflozin and metformin and urinary tract infection is not
considered a meaningful risk for the combination. Furthermore, ‘urinary tract
infections’ has been included as a potential risk in the proposed pharmacovigilance
activities.

8.4.12. Genital mycotic infection

In the ertugliflozin/metformin pool, the incidence of genital mycotic infection in men was
significantly higher in the ertugliflozin 5 mg group (3.9%; p = 0.005), ertugliflozin 15 mg group
(3.4%; p = 0.009), and the all ertugliflozin group (3.7%; p = 0.006) relative to the placebo group
(none reported). None of the events was serious. One subject in the ertugliflozin 5 mg group
discontinued study medication due to an event of balanoposthitis. The incidence of genital
mycotic infection in women was significantly higher in the ertugliflozin 5 mg group (6.5%;

p = 0.015), ertugliflozin 15 mg group (8.7%; p = 0.002), and the all ertugliflozin group (7.6%;

p = 0.004) relative to the placebo group (1.2%). The incidence of genital mycotic infection was
numerically higher in the ertugliflozin 15 mg group relative to the ertugliflozin 5 mg group. Two
subjects in the ertugliflozin 5 mg group (vulvovaginal mycotic infection and vulvovaginal
candidiasis) discontinued study medication as a result of genital mycotic infections. The
incidence of genital mycotic infections in both male and female subjects was also greater in
ertugliflozin subjects in the 2 active comparator studies (Studies P002/1013 and P005/1019).
In the overall ertugliflozin Phase III development program, the incidence of complicated
infections was low in all groups (< 1% in men and < 0.3% in women). Overall, the data in the
ertugliflozin/metformin Pool and the individual active controlled studies on a background of
metformin identified no additional safety or tolerability concerns with regard to genital mycotic
infections, for the combination relative to the two agents given alone.

8.4.13. Volume depletion and osmotic diuresis

The incidence of volume depletion events in the ertugliflozin/metformin pool was similar
across the ertugliflozin 5 mg and 15 mg groups and the placebo group. The incidence of AEs
related to osmotic diuresis in the ertugliflozin/metformin pool was low across all groups but
numerically higher in the ertugliflozin 5 mg and 15 mg groups (2.2% and 2.0%, respectively)
relative to the placebo group (0.6%). None of these events was serious or led to discontinuation
of study medication. One subject, in the ertugliflozin 15 mg group, had a severe event
(pollakiuria); all other events were mild or moderate in intensity. Results for AEs related to
increased urination were similar to those seen for osmotic diuresis. The incidence of events
related to thirst was low, but numerically higher in the ertugliflozin 5 mg and 15 mg groups
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(0.8% and 0.6%, respectively) compared to the placebo group (0.3%)). None of the thirst AEs
was of a serious or severe nature or resulted in discontinuation from study medication. No
formal analysis of osmotic diuresis was performed in individual CSRs. However, in a post hoc
analysis for the ertugliflozin+sitagliptin factorial Study P005/1010, the incidence of osmotic
diuresis was low (< 2.1% in each group), without any notable pattern of occurrence across
groups.

8.4.14. Other safety topics in the ertugliflozin Phase III program

In the Phase III ertugliflozin development program, there was no increased risk associated with
ertugliflozin treatment and fracture, venous thromboembolism, hepatic injury, pancreatitis,
hypersensitivity or malignancy. Non-traumatic limb amputations and peripheral
revascularisations were reported with low incidence overall; amputations, particularly
involving toes, occurred more frequently in ertugliflozin treated subjects. The clinical
significance of the amputation/peripheral revascularisation data as related to ertugliflozin is
uncertain.

8.5. Other safety issues
8.5.1. Safety in special populations

No specific analyses to assess intrinsic factors were performed for subjects taking the
combination of ertugliflozin and metformin. Formal subgroup analyses for safety were not
performed in the ertugliflozin/metformin pool given the smaller subgroup sizes limiting the
precision of the estimates. However, genital mycotic infections were assessed by gender (refer
above). Subgroup analyses for age, gender, race, ethnicity, and renal function were performed in
the 7 study ertugliflozin broad pool (refer to the Steglatro evaluation report (see Attachment

2)).
8.5.1.1.  Pregnancy/lactation

There are no adequate and well-controlled studies in pregnant women with the
ertugliflozin/metformin FDC or its individual components. The FDC should be used during
pregnancy only if the potential benefit justifies the potential risk to the foetus.

Metformin did not adversely affect developmental outcomes when administered to rats and
rabbits at doses up to 600 mg/kg/day. This represents an exposure of about 2 and 6 times the
maximum recommended human dose of 2000 mg based on body surface area comparisons for
rats and rabbits, respectively. Determination of foetal concentrations demonstrated a partial
placental barrier to metformin. Based on results from animal studies, ertugliflozin may affect
renal development and maturation, therefore the ertugliflozin/metformin FDC is not
recommended during the second and third trimesters of pregnancy.

No studies in lactating animals have been conducted with the combined components of the
ertugliflozin/metformin FDC. In studies performed with the individual components, both
ertugliflozin and metformin are secreted in the milk of lactating rats. It is not known whether
ertugliflozin is excreted in human milk. Since human kidney maturation occurs in utero and
during the first 2 years of life when lactational exposure may occur, there may be risk to the
developing human kidney, based on data with ertugliflozin. Because many drugs are excreted in
human milk and because of the potential for adverse reactions in nursing infants from the
ertugliflozin/metformin FDC, a decision should be made whether to discontinue nursing or to
discontinue the FDC, taking into account the importance of the drug to the mother.

8.5.1.2. Overdose, drug abuse, withdrawal/ rebound

In analyses of pooled Phase I studies, ertugliflozin was generally well tolerated when
administered as a single dose of 300 mg in 7 subjects and 100 mg in 52 subjects and as multiple
dose of 100 mg once daily for 14 days in 8 subjects. No new adverse events were reported (that
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were not seen in lower dose groups (< 100 mg)) and adverse events reported in more than

1 subject were generally similar to those reported at lower doses. There is no specific antidote
for overdose with ertugliflozin. Overdose of metformin hydrochloride has occurred, including
ingestion of amounts greater than 50 g. Hypoglycaemia was reported in approximately 10% of
cases, but no causal association with metformin hydrochloride has been established. Lactic
acidosis has been reported in approximately 32% of metformin overdose cases. Metformin is
dialyzable with a clearance of up to 170 mL/min under good hemodynamic conditions.
Therefore, haemodialysis may be useful for removal of accumulated drug from patients in
whom metformin overdosage is suspected.

The drug abuse and dependence potential of ertugliflozin has not been characterised, but given
the mechanism of action, it is not expected to be subject to drug abuse and dependence.

No risk for drug abuse is contained in the metformin label. There are no non-clinical or clinical
data that would suggest a potential for withdrawal or rebound effects after discontinuing
ertugliflozin. As with any AHA, it is expected that blood glucose levels could increase upon
discontinuation of the AHA. However, based on the mechanisms of action of metformin and
ertugliflozin, any increase in blood glucose levels would not be expected to be precipitous.

Upon discontinuation of any AHA agent, patients should be advised to continue monitoring their
blood glucose levels and discuss appropriate therapeutic options with their health care
professional.

8.5.1.3.  Effects on ability to drive or operate machinery or impairment of mental
ability
No studies on the effects on the ability to drive and use machinery have been performed with
the combination of ertugliflozin and metformin. When the ertugliflozin/metformin FDC is used

in combination with an insulin secretagogue or insulin, patients should be advised to take
precautions to avoid hypoglycaemia while driving and using machinery.

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

Metformin is negligibly bound to plasma proteins and is, therefore, less likely to interact with
highly protein-bound drugs such as salicylates, sulphonamides, chloramphenicol, and
probenecid, as compared to the sulfonylureas, which are extensively bound to serum proteins.

No DDI studies were undertaken using the proposed FDC tablets. When administered as single
agents, the DDIs for metformin are well established and the DDIs for ertugliflozin are discussed
in the concurrent submission for Steglatro. It should be noted however that the PK interactions
between ertugliflozin and other drugs commonly administered to the target population such as
diuretics, warfarin, digoxin and so on was not evaluated in the concurrent submission. In
addition, a limited number of DDI studies were undertaken with drugs that are known to
interact with the pathways via which ertugliflozin is metabolised. For instance, although
ertugliflozin is in part metabolised by CYP3A4, no studies have examined the effects of a strong
CYP3A-inhibitor on ertugliflozin PKs or safety.

8.6. Post marketing experience

Not applicable as the ertugliflozin/metformin FDC has not been approved for use in any
country.

8.7. Evaluator’s overall conclusions on clinical safety

The safety and tolerability profile of ertugliflozin, 5 mg QD and 15 mg QD, has been presented in
a separate submission (refer to the Steglatro report, submission PM-2017-01328-1-5, available
as Attachment 2). Metformin, including the proposed daily doses, has an established safety and
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tolerability profile. The main AEs associated with metformin use are diarrhoea,
nausea/vomiting, flatulence, asthenia, indigestion, abdominal discomfort, metallic taste and
headache. Lactic acidosis is a rare, but serious, metabolic complication that can occur due to
metformin accumulation during treatment. The following conditions and situations can result in
lactic acidosis: impaired renal function, concomitant medication(s) that may affect renal
function, impaired hepatic function, excessive alcohol intake, poorly controlled diabetes, ketosis,
prolonged fasting, and any condition associated with hypoxia. Therefore, patients experiencing
these conditions should avoid taking metformin. Intravascular contrast studies with iodinated
materials can lead to acute alteration of renal function and have been associated with lactic
acidosis in patients receiving metformin. Hypoxic states, including CV collapse (shock) from
whatever cause, acute congestive heart failure, acute myocardial infarction and other conditions
characterised by hypoxemia have been associated with lactic acidosis and may also cause
prerenal azotemia.

All the above know AEs associated with metformin use have been adequately covered in the
proposed PI for the FDC of ertugliflozin metformin.

Ertugliflozin treatment, in the overall Phase IIl program and in the ertugliflozin/metformin
pool, led to small mean changes from baseline in the serum lipid profile including increased
LDL-C, total cholesterol, and HDL-C and decreases in triglycerides. There were small increases
in phosphate and magnesium, but not calcium, with ertugliflozin treatment. This was similar to
the findings in the broader Phase III ertugliflozin program. The clinical significance of these
findings is unknown given there was no increase in fractures or decrease in bone mineral
density (BMD) at 26 weeks in ertugliflozin treated groups in the placebo-controlled add-on to
metformin Study (P007/1017). There were no meaningful changes noted in potassium level.
There were no meaningful changes in potassium, bicarbonate, or sodium associated with
ertugliflozin treatment in the ertugliflozin/metformin Pool and the 2 active comparator studies
on metformin background therapy not included in the Pool. Ertugliflozin treatment in the
ertugliflozin/metformin Pool was associated with decreases in systolic and diastolic blood
pressure and body weight. There was no noted increase in heart rate or measures of orthostatic
hypotension. There were no clinically meaningful differences in ECG parameters (heart rate, PR,
QRS, QT, QTcB, and QTcF interval) across the ertugliflozin 5 mg and 15 mg groups and placebo
group. These results are consistent with those in the full ertugliflozin development program.

Overall, the combination of ertugliflozin and metformin was generally safe and well tolerated,
for both the 5 mg and 15 mg doses of ertugliflozin. The use of an FDC of ertugliflozin and
metformin is supported by these Phase III clinical data that evaluate the combination of
ertugliflozin and metformin administered as separate tablets, with the demonstrated BE of the
FDC to the individual components when co-administered and equivalence of ertugliflozin area
under the curve over 24 hours at steady state of once daily (QD) and twice daily (BD) dosing
regimen. Overall, no safety concerns were identified that were unique to the combination of
ertugliflozin and metformin and safety of the proposed FDC is adequately described by
experience with the individual agents.
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8.8. First round benefit-risk assessment

8.8.1. First round assessment of benefits

Table 21: First round assessment of benefits

Indication

Benefits Strengths and Uncertainties

Ertugliflozin 15 mg and 5 mg, as add-on to Results of long term maintenance of efficacy of
metformin (alone or in combination with ertugliflozin in combination with other AHAs
sitagliptin) provides clinically meaningful was not provided in this submission although
improvements in glycaemic control (Alc, data from the ongoing Phase B of the pivotal
proportion of subjects with Alc < 7.0%, FPG, studies should help to address this.

2 hour PPG), as well as body weight reduction and
SBP reduction in subjects with T2DM.

Ertugliflozin 15 mg plus metformin provides non- | Non-inferiority of ertugliflozin 5mg and
inferior Alc reduction compared to glimepiride glimepiride was not established.
plus metformin.

Ertugliflozin 5 mg and 15 mg od was associated
with greater reduction in FPG, body weight and
SBP compared with glimepiride.

Significantly lower incidence of hypoglycaemia
with ertugliflozin compared with glimepiride.

No safety concerns were identified that were Dose-dependent increase in incidence of
unique to the combination of ertugliflozin and genital mycotic infections and elevated LDL-C.
metformin and safety of the proposed FDC is
adequately described by experience with the
individual agents.

FDC has the potential to improve treatment However, proposed FDC uses immediate
compliance. release metformin and so requires twice daily
dosing. Use of extended release metformin
which requires only once daily dosing was not
explored by the sponsors.

8.9. First round assessment of risks

Table 22: First round assessment of risks

Risks Strengths and Uncertainties

Incidence of deaths was low, but numerically Deaths occurred in 10 (0.6%), 8 (0.5% and 3
higher in ertugliflozin groups. (0.2%) of subjects in ertugliflozin 5 mg, 15 mg
and non-ertugliflozin groups, respectively;
majority of fatal events were related to CV

deaths.
Although CV meta-analysis of The sponsor has initiated a CV outcome
confirmed/adjudicated CV events in the Study P004/1021 which is expected to complete
Phase III studies was conducted, results were in 2019.
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Risks Strengths and Uncertainties

not presented.

Increased risk of lower limb amputations; of the
10 reported amputations in the Broad pool with
highest incidence in the ertugliflozin 15 mg
group; 8 subjects in the ertugliflozin 15 mg
group and 1 subject each in the ertugliflozin and
non-ertugliflozin groups. This is especially
important in light of current findings of
increased risk of lower limb amputations
associated with another SGLTZ2 inhibitor
canagliflozin.

12 subjects with non-traumatic limb amputation
and peripheral revascularisation reported in the
Broad pool; all 12 subjects had baseline risk
factors for amputation (for example, peripheral
neuropathy, peripheral artery disease) or
peripheral revascularisation (for example,
hypertension and hyperlipidaemia).

Reduction in eGFR observed following
ertugliflozin treatment with greater reduction in
patients with moderate renal impairment.
Incidence of renal related AEs also higher.

The incidence of volume depletion events was
numerically higher in both ertugliflozin groups
relative to the non-ertugliflozin group especially
among subjects aged > 65 years, with renal
impairment and those on diuretics.

Incidence of volume depletion AEs in subgroup
of subjects aged > 65 years was 2.2%, 2.6% and
1.1% in the ertugliflozin 5mg, 15mg and non-
ertugliflozin groups, respectively.

The incidence of genital mycotic infections was
higher in the ertugliflozin groups than in the
non-ertugliflozin groups in both men and
women. In female subjects, there was a modest
dose-relationship.

Incidence of complicated infections was low
(< 1%) but still higher in the ertugliflozin
groups.

None of the Phase II dose ranging studies
evaluated the proposed 15mg dose of
ertugliflozin.

Lack of evidence to support long term
maintenance of efficacy of ertugliflozin beyond
26 weeks with exception of one study
(P002/1013) comparing ertugliflozin with
glimepiride in patients with inadequate
glycaemic control on metformin monotherapy
which provided data up to 52 weeks

Phase B of most of the studies (except the initial
combination therapy study (P017/1047) with
ertugliflozin+sitalgliptin) should provide data on
long term efficacy and these results should be
made available for evaluation in order to
confirm long term maintenance of efficacy in
proposed indication.

8.9.1.

First round assessment of benefit-risk balance

No Phase III studies have been performed with the proposed ertugliflozin/metformin FDC
tablet. The studied doses of the FDC tablets (ertugliflozin 7.5 mg/metformin 1000 mg,
ertugliflozin 7.5 mg/metformin 850 mg and ertugliflozin 2.5 mg/metformin 500 mg) are
bioequivalent under fasted conditions to the corresponding doses of ertugliflozin and
metformin tablets (US or EU-sourced Glucophage) when co-administered. The metformin

component of the studied doses of the FDC tablets (ertugliflozin 7.5 mg/metformin 850 mg and

ertugliflozin 2.5 mg/metformin 500 mg) is also bioequivalent to the corresponding doses of
metformin tablets (Canadian sourced Glucophage) when co-administered with corresponding

doses of ertugliflozin tablets under fasted and fed conditions. These clinical data, along with the

in vitro multi-media dissolution data, support the bridging of pharmacokinetic,

Submission PM-2017-01330-1-5 Extract from the Clinical Evaluation Report for Segluromet FINAL 4

February 2019

Page 66 of 71



Therapeutic Goods Administration

pharmacodynamic, efficacy and safety data obtained in the Phase III studies to the proposed
FDC commercial tablets. Hence, data obtained from the 4 Phase III studies (P006/1015,
P007/1017,P002/1013 and P005/1019) that assessed the use of ertugliflozin on a background
of metformin (= 1500 mg/day) can be bridged to the FDC tablet based on established
bioequivalence.

In all 4 studies, clinically meaningful Alc reductions were observed when ertugliflozin 5 mg or
15 mg was added on to metformin (second line use) or metformin and sitagliptin (third line
use). On a background of metformin, ertugliflozin 5 mg and 15 mg resulted in reductions in Alc
that were generally greater than the results in the placebo group at Week 26, irrespective of
gender, age, sex, race, ethnicity, geographic region, baseline BMI, baseline Alc, baseline eGFR,
and duration of T2DM.The results of Study P002/1013 demonstrate that ertugliflozin offers
several clinically relevant advantages to glimepiride as an add-on to metformin with regards to
safety/ tolerability (that is, lower rates of hypoglycaemia) and reductions in SBP and body
weight.

In the ertugliflozin/metformin FDC pool, ertugliflozin 15 mg provided a numerically greater
reduction in Alc (approximately 0.14%) compared to ertugliflozin 5 mg. In all 4 Phase III
studies, a numerically greater proportion of subjects reached Alc < 7.0% with ertugliflozin 15
mg compared with 5 mg. The small but consistently greater Alc reduction from baseline with
ertugliflozin 15 mg over ertugliflozin 5 mg may have an impact on the ability of patients to reach
their Alc goal.

The mechanism of action of ertugliflozin and metformin and the safety profiles of each agent do
not suggest significant safety or tolerability risks related to the combination of the 2 agents. The
safety data from the 4 Phase III studies are entirely consistent with the safety data from the
overall ertugliflozin program (7 Phase III studies). Overall, studies on a background of
metformin identified no additional safety or tolerability risk for the combination relative to the
2 agents administered alone.

The ertugliflozin/metformin FDC will contain an immediate-release formulation of metformin,
which requires twice daily dosing. Therefore, the ertugliflozin/metformin FDC also requires
twice daily dosing. Bridging of the once daily ertugliflozin dosing regimen used in the Phase III
studies to the proposed BD regimen for the FDC was shown through a Phase [ PK/PD study
(P035/1051) which showed equivalence of steady-state ertugliflozin AUCo.24 on Day 6, and
similarity in steady state PD (UGEo.24 after the morning dose on Day 6), between the QD and BD
regimens at the same total daily dose (2.5 mg BD versus 5 mg QD and 7.5 mg BD versus 15 mg
QD). This study supports BD dosing of the ertugliflozin-metformin FDC. However, it is important
to note that there was no clinical study to compare the clinical efficacy/safety of once versus
twice daily ertugliflozin dosing. Furthermore, two FDCs containing a SGLT-2 inhibitor and
metformin are already available in Australia: Xigduo-XR: FDC of dapagliflozin+metformin which
requires once daily dosing, and Jardiamet: FDC containing empagliflozin and metformin which
requires twice daily dosing. It is important to note that empagliflozin has added advantage of
being approved in adults with type 2 diabetes mellitus and established cardiovascular disease
to reduce the risk of cardiovascular death. This is especially important in light of the fact that no
CV data was submitted for ertugliflozin. There is also lack of adequate evidence for LT
efficacy/safety of ertugliflozin (refer to Steglatro report).

Overall, the benefit-risk profile Segluromet (FDC of ertugliflozin+metformin) in the proposed
usage is not currently favourable, but may become favourable if the changes recommended in
section 8.6 are adopted.

8.10. First round recommendation regarding authorisation

It is recommended that approval for the following indication cannot be granted at this stage:
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Segluromet (ertugliflozin and metformin hydrochloride) is indicated as an adjunct to diet
and exercise to improve glycaemic control in adults with type 2 diabetes mellitus when
treatment with both ertugliflozin and metformin is appropriate.

However, approval could be granted for a slightly modified wording of the above indication:

Indications: Segluromet (ertugliflozin and metformin hydrochloride) is indicated as an
adjunct to diet and exercise to improve glycaemic control in adults with type 2 diabetes
mellitus when treatment with both ertugliflozin and metformin is appropriate. (refer
Clinical Trials, Dosage and Administration).

Approval for above modified indication is also conditional to the following:

* Resolution of outstanding issues of the ertugliflozin submission (refer to Steglatro report
(see Attachment 2)).

* Incorporation of suggested changes to proposed PI.

» Satisfactory response to Clinical questions.

9. Clinical questions

9.1. Pharmacokinetics
9.1.1. Question 1:

Can the sponsor please confirm that the compositions of the proposed Segluromet and
MSD-ertugliflozin-metformin FDC tablets of matching dose strengths are identical?

9.1.2. Question 2:

Metformin is also available as an extended-release tablet in Australia, which requires once daily
dosing; can the sponsor please explain why this formulation of metformin was not explored by
the sponsors for the FDC?

9.2. Pharmacodynamics

None.

9.3. Efficacy
None.

9.4. Safety

9.4.1. Question 3
In the SCS the following is mentioned:

4.1.1 Sitting Systolic Blood Pressure In the ertugliflozin/metformin Pool, baseline systolic
blood pressure values were approximately 130 mmHg across groups. There was a decrease
in systolic blood pressure at each time point in the ertugliflozin 5 mg and 15 mg groups
relative to the placebo group (Figure 4). The mean change from baseline in sitting systolic
blood pressure at Week 26 was greater in the ertugliflozin 5 mg and 15 mg groups (-4.32
mmHg and -5.29 mg/dL, respectively) relative to the placebo group (-0.39 mg/dL).

There appears to be a typographical error in terms of units for SBP. Could the sponsors please
confirm that the values are accurate although the units are not?
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10. Second round evaluation

10.1. Clinical Questions

The clinical questions in the first round report are stated first followed by a summary of the
sponsor’s response and then the evaluator’s comments on the sponsor’s response.

10.1.1. Pharmacokinetics
10.1.1.1. Question 1

Can the sponsor please confirm that the compositions of the proposed Segluromet and MSD-
ertugliflozin-metformin FDC tablets of matching dose strengths are identical?

Sponsor’s response

The sponsor confirms that the composition of the proposed Segluromet and MSD-ertugliflozin-
metformin fixed-dose combination (FDC) of matching dose strengths are identical.

Evaluator’s comments
The evaluator is satisfied with the sponsor’s response.
10.1.1.2. Question 2

Metformin is also available as an extended-release tablet in Australia, which requires once daily
dosing; can the sponsor please explain why this formulation of metformin was not explored by the
sponsors for the FDC?

Sponsor’s response

Both an immediate release as well as an extended-release formulation was evaluated by the
sponsor for the FDC. The results showed that only the immediate release metformin FDC
formulation is commercially viable as immediate release metformin is available globally while
the extended-release metformin is only available in specific markets.

Evaluator’s comments
The evaluator is satisfied with the sponsor’s response.
10.1.2. Safety
10.1.2.1. Question 3
In the SCS the following is mentioned:

4.1.1 Sitting Systolic Blood Pressure In the ertugliflozin/metformin Pool, baseline systolic
blood pressure values were approximately 130 mmHg across groups. There was a decrease
in systolic blood pressure at each time point in the ertugliflozin 5 mg and 15 mg groups
relative to the placebo group (Figure 4). The mean change from baseline in sitting systolic
blood pressure at Week 26 was greater in the ertugliflozin 5 mg and 15 mg groups (-4.32
mmHg and -5.29 mg/dL, respectively) relative to the placebo group (-0.39 mg/dL).

There appears to be a typographical error in terms of units for SBP. Could the sponsor please
confirm that the values are accurate although the units are not?

Sponsor’s response

The sponsor confirms that the blood pressure units for the ertugliflozin 15 mg and placebo
groups are incorrect and that all other results in the paragraph are accurate.

Evaluator’s comments:

The sponsor’s response is satisfactory.
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10.2. Second round benefit-risk assessment
10.2.1. Second round assessment of benefits

After consideration of the responses to clinical questions, the benefits of
ertugliflozin + metformin FDC in the proposed usage are unchanged from those identified in the
first round evaluation of Segluromet.

10.2.2. Second round assessment of risks

After consideration of the responses to clinical questions, the risks of ertugliflozin + metformin
FDC in the proposed usage are unchanged from those identified in the first round evaluation of
Segluromet.

10.2.3. Second round assessment of benefit-risk balance
The benefit-risk balance of ertugliflozin (Steglatro), given the proposed usage is favourable.

All the clinical questions raised in the first round report have been addressed satisfactorily.
Furthermore, all changes recommended by the evaluators to the draft PI in the first round
report have been incorporated.

10.3. Second round recommendation regarding authorisation

Approval of Segluromet (ertugliflozin and metformin FDC) is recommended for the following
indication:

Segluromet (ertugliflozin and metformin hydrochloride) is indicated as an adjunct to diet
and exercise to improve glycaemic control in adults with type 2 diabetes mellitus when
treatment with both ertugliflozin and metformin is appropriate. (refer Clinical Trials,
Dosage and Administration).

Approval for the above indication is subject to the following:

* Results from the ongoing Phase B of all 7 Phase III studies should be submitted to enable
assessment of long-term efficacy and safety of ertugliflozin component of the proposed FDC.

*  Submission of results of the cardiovascular meta-analysis (CVMA) of adjudicated, confirmed
CV events from the Phase II/III studies and from the ongoing CV outcome study (Study
P004/1021) upon completion.
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PO Box 100 Woden ACT 2606 Australia

Email: info@tga.gov.au Phone: 1800 020 653 Fax: 02 6232 8605
https://www.tga.gov.au
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