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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.

* Toreport aproblem 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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List of common abbreviations

Abbreviation Meaning

HbA1. Glycosylated haemoglobin (haemoglobin (Hb) Alc)

AACE American Association of Clinical Endocrinologists

ABPM Ambulatory blood pressure monitoring

ADA American Diabetes Association

ADME Absorption, distribution, metabolism and elimination

AE Adverse event

AHA Anti-hyperglycaemic agent

ANOVA Analysis of variance

AUC Area under the concentration-time curve

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

AU Cinf(an) Dose normalised (to 1 mg) AUCix¢

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

AV Atrioventricular

BA Bioavailability

BE Bioequivalence

BD Twice daily

BMI Body mass index

BP Blood pressure

CI Confidence interval

CKD Chronic kidney disease

CL (IV) CL; systemic clearance

CL/F (oral)

Apparent clearance; CL/F

cLDA

Constrained longitudinal data analysis
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Abbreviation Meaning
CLr Renal clearance
Crmax Maximum observed plasma concentration
Cmin Lowest concentration observed during the dosing interval
CSR Clinical study report
Ccv Cardiovascular
CvOoT Cardiovascular outcome trial
CYP Cytochrome P450
DBP Diastolic blood pressure
DDI Drug-drug interaction
DPP Dipeptidyl peptidase
E5/S100 Ertugliflozin 5 mg/sitagliptin 100 mg
E15/S100 Ertugliflozin 15 mg/ sitagliptin 100 mg
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
Ertu/Met ertugliflozin/metformin
ESRD End stage renal disease
EU European Union
F Bioavailability
FAS Full analysis set
FDA Food and Drug Administration
FDC Fixed-dose combination
FME Full model estimation
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Abbreviation Meaning
FPG Fasting plasma glucose
GCP Good Clinical Practice
GIP Glucose-dependent insulinotropic polypeptide
GLP-1 Glucagon-like peptide-1
GMR Geometric mean ratio
h Hour(s)
HCTZ Hydrochlorothiazide
HDL-C High-density lipoprotein-cholesterol
hOAT-3 Human organic anion transporter-3
HPLC-MS/MS High-performance liquid chromatography tandem mass
spectrometric
HTCZ Hydrochlorothiazide
LDA Longitudinal data analysis
LDL Low-density lipoprotein
LDL-C Low-density lipoprotein-cholesterol
LLOQ Lower limit of quantitation
L-PGA L-pyroglutamic acid
LS Least-squares
MACE Major adverse cardiovascular event
min Minute(s)
MR Modified release
MRI Magnetic Resonance Imaging
NONMEM Non-linear mixed effects modelling
NTX-1 N-terminal telopeptide-1
OAD Oral anti-diabetic
0C Osteocalcin
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Abbreviation Meaning
P1NP Procollagen type 1 amino-terminal propeptide
PD Pharmacodynamics
PDLC Pre-defined limit of change
P-gp P-glycoprotein
PK Pharmacokinetic
PO Per os (oral)
popPK Population pharmacokinetic
PPAS Per protocol analysis set
PPG Post-prandial glucose
Q/F Apparent inter-compartmental clearance
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
RAAS Renin-angiotensin-aldosterone system
Rac Observed accumulation ratio
RNA Ribonucleic acid
RTG Renal threshold for glucose
SA Specific activity
SAE Serious adverse event
SBP Systolic blood pressure
SD Standard deviation
SGLT1 Sodium-glucose co-transporter 1
SGLT2 Sodium glucose co-transporter 2
SOC System Organ Class
SU Sulfonylurea
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Abbreviation Meaning
ti/2 Terminal half-life
T2DM Type 2 diabetes mellitus
TEAE Treatment-emergent adverse event
TECOS Trial Evaluating Cardiovascular Outcomes with Sitagliptin
Trmax Time for Ciax
UGE Urinary glucose excretion
UGEo-24 Cumulative urinary glucose excretion over 24 h
UGT Uridine 5’-diphospho-glucuronosyltransferase
UK United Kingdom
ULN Upper limit of normal
usS United States
Vc/F Apparent Central Volume Of Distribution
Vz/F (oral) Apparent volume of distribution following oral administration
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1. Submission details

1.1. Submission Type

This is an application to register ertugliflozin film coated tablets (5 mg and 15 mg) for the
treatment of type 2 Mellitus (T2DM).

1.2. Drug class and therapeutic indication

Ertugliflozin is an oral, selective inhibitor of sodium glucose co-transporter-2 (SGLT2) which
inhibits renal glucose reabsorption and results in urinary glucose excretion (UGE) and
reductions in plasma glucose and haemoglobin Alc (HbA1c) in patients with T2DM. It possesses
a high selectivity for SGLT2 versus SGLT1 and other glucose transporters (GLUT1-4).

The proposed indication is:

‘Steglatro (ertugliflozin) is indicated as an adjunct to diet and exercise to improve
glycaemic control in adults with type 2 diabetes mellitus as monotherapy when metformin
is considered inappropriate due to intolerance or in combination with other anti-
hyperglycaemic agents.’

1.3. Dosage forms and strengths

Steglatro 5 mg tablets are pink, triangular-shaped, film coated tablets debossed with ‘701’ on
one side and plain on the other side. Available in aluminium/aluminium blister packs of 7
tablets (starter packs) and 28 tablets.

Steglatro 15 mg tablets are red, triangular-shaped, film coated tablets debossed with ‘702’ on
one side and plain on the other side. Available in aluminium/aluminium blister packs of 7
tablets (starter pack) and 28 tablets.

1.4. Dosage and administration

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

‘General: The recommended starting dose of Steglatro is 5 mg once daily, taken in the morning,
with or without food. In patients tolerating Steglatro 5 mg once daily, the dose may be increased
to 15 mg once daily if additional glycaemic control is needed. In patients with volume depletion,
correcting this condition prior to initiation of Steglatro is recommended (see Precautions).

Renal Impairment: Assessment of renal function is recommended prior to initiation of
Steglatro and periodically thereafter (see Precautions). Initiation of Steglatro is not
recommended in patients with an eGFR less than 45 mL/min/1.73 m2 (see Precautions).

In patients with an eGFR of 45 to less than 60 mL/min/1.73 m2 and tolerating Steglatro 5 mg,
titrate to Steglatro 15 mg once daily as 15 mg provided clinically meaningful reductions in
HbA1c. Use of Steglatro is not recommended in patients with eGFR persistently less than

45 mL/min/1.73 m2.

Hepatic Impairment: No dosage adjustment of Steglatro is necessary in patients with mild or
moderate hepatic impairment. Benefit-risk for the use of Steglatro in patients with severe
hepatic impairment should be individually assessed since Steglatro has not been specifically
studied in this population.
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Paediatric Population: Safety and effectiveness of Steglatro in paediatric patients under
18 years of age have not been established.

Elderly: No dosage adjustment of Steglatro is recommended based on age.’

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
2015.1 There are 1.7 million Australians with diabetes (85% of these have T2DM).2 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
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 180 mg/dL (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 240 mg/dL (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 HbA1lc 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 HbA1lc goal is not achieved.

1 IDF Diabetes Atlas Group. Update of mortality attributable to diabetes for the IDF Diabetes Atlas: Estimates for the
year 2013. Diabetes Res Clin Pract. 2015; 109:461-465.
2 www.diabetesaustralia.com.au
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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
HbA1c levels, and glycaemic control deteriorates over time. The SGLT2 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 October, 2012) and canagliflozin (Invokana in
September 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

Only about half of patients with T2DM achieve glycaemic control as per treatment guidelines
despite the availability of a broad array of AHAs. Furthermore, while new classes of AHA
medications have been introduced over the last decade, the percentage of patients reaching
glycaemic targets has not improved (Stark, 2013).

Some of the factors contributing to the low attainment of HbA1c goals are (1) patients with
T2DM exhibit declining beta-cell function, which influences disease progression and leads to
elevated HbA1c levels over time; (2) increased body weight leads to worsening insulin
resistance; and (3) several classes of anti-hyperglycaemic medications are associated with
adverse reactions, including weight gain (which may further worsen underlying insulin
resistance), hypoglycaemia, oedema or gastrointestinal effects, which often limit their use, (4)
patient non-compliance.

The SGLT2 inhibitors are a new class of AHAs for T2DM therapy that when used as
monotherapy or in combination with other AHAs are shown to improve glycaemic control,
reduce body weight and lower blood pressure and also have tolerable safety profiles. SGLT2
inhibitors have low rates of hypoglycaemia when used as monotherapy or in combinations with
agents not associated with hypoglycaemia (Cefalu, 2013). Due to the insulin-independent
mechanism of action, SGLTZ2 inhibitors may also provide durable glycaemic efficacy. Data from
the CV outcome trial (CVOT) with the SGLT2 inhibitor empagliflozin (Zinman, 2014),
demonstrated a significant reduction in major adverse CV events (MACE), as well as significant
reductions in CV death and hospitalisation for worsening heart failure (Fitchett, 2016).

2.4. Formulation
2.4.1. Formulation development

Comment: MSD-Ertugliflozin tablets contain the isolated form of the active ingredient
ertugliflozin, which is a co-crystal comprising 1:1 ertugliflozin and L-pyroglutamic
acid (L-PGA). Although the co-crystal was used throughout development, the drug
load and dose strengths in the present submission are expressed as ertugliflozin
free-form.

The proposed commercial formulation of ertugliflozin L-PGA is an orally administered,
immediate-release (IR), film coated tablet which was manufactured using a direct compression
process that are available in 5 mg and 15 mg strengths. A number of other formulations were
used during early development, these included: extemporaneously prepared
solution/suspension formulations, which were used in the single and multiple ascending dose
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and 14C absorption, distribution, metabolism and elimination (ADME) Phase I studies; as well as
uncoated 15 mg tablets, which contained amorphous ertugliflozin free-form and a

14C ertugliflozin solution for intravenous (IV) and oral administration. In addition, the Phase Il
studies and some early Phase I studies used uncoated tablets of 1 mg (using a blend containing
1% drug load), and 5 mg and 25 mg (using a common blend containing 5% drug load) dose
strengths prepared by dry granulation. The tablets used in the Phase III studies and later Phase I
studies were white, film coated tablets manufactured from a common blend containing 5% drug
load using a direct compression process. The Phase III studies used 5 mg and 10 mg tablets, and
the later Phase I studies used the 2.5 mg, 5 mg and 10 mg tablets.

The proposed 5 mg and 15 mg commercial tablets are made from a common blend and use the
same composition as the Phase III formulation for tablet cores. The pink and red film coats used
for the 5 mg and 15 mg commercial tablets are the same as the white film coat used in Phase III
tablets except for the addition of iron oxide colorant, and subsequent adjustment of titanium
dioxide level. The 5 mg commercial tablet is presented as a triangular, pink film coated tablet
debossed with ‘701’ on one side. The 15 mg commercial tablet is presented as a triangular, red
film coated tablet debossed with ‘702’ on one side.

2.5. Related submissions

Concurrent applications are being made for two new fixed-dose combinations (FDCs):
ertugliflozin/sitagliptin film coated tablets (Steglujan; submission PM-2017-1329-1-5) and
ertugliflozin/metformin film coated tablets (Segluromet; submission PM-2017-1330-1-5).

Metformin and sitagliptin are approved for treatment of T2DM in Australia; they are both
approved for monotherapy and in combination with other AHAs.

2.5.1. 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

The ertugliflozin clinical development program is intended to support the approval of
ertugliflozin as a stand-alone product, as well as the ertugliflozin/metformin and
ertugliflozin/sitagliptin FDCs, and consists of 29 Phase I studies, 2 Phase II studies, and
9 Phase IlI studies.

3.1.1. Clinical Pharmacology

There are 24 studies related to the PK/PDs of ertugliflozin. Of these, 19 contain PK data and 10
contain data related to the PDs of ertugliflozin; however, one study, P039/1005 examined the
comparative bioavailability (BA) of 3 modified release (MR) formulations of ertugliflozin and as
arequest for approval of these formulations is not contained in the present application and they
were not used in any other trials this study will not be discussed in either the PK or PD sections
of this report. One of the dedicated PK studies, Study PMAR-EQDD-B152a-DP4-403, represented
a population PK (popPK) analysis, whereas 3 of the PD studies (PMAR-EQDD-B152¢-DP4-444,
PMAR-EQDD-B152a-DP4-407 and ASR-EQDD-B152a-DP3-253), represented either population
PD or dose-response analyses. All Phase I studies in support of this submission are complete.
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3.1.2. Efficacy and safety

3.1.2.1. Pivotal Phase III studies

One monotherapy, 5 combination therapy and 1 Phase III study in patients with moderate renal

impairment (see table below).

Table 1: Overview of Phase III studies contributing to efficacy

AlC Cniterion Number of
Protocol Number Background AHA for Enrollment Stady Daraton Desigm Fandommzed Treatment Groups
(Inchusive) Subgects
Momothe rapy
Fog3 1003 Tone TO.00.95% | 93 weeks 61 1) Placeba
Phase A M-week double hlmd placebo- 7) Extuglflerin S mg
ponmolled 3) Erugliflozin 15 mg
Ehaze B M6 week active-controlled
Combination Therapy
POOT/1017 Mfetformum 7010 5% 104 wreeks [A]] 1} Placeba
Fhase A 26-week double-blmd, placebo- 1) Ermgliflozia 5 mg
controled 3) Ermghflona 15 mg
Fhase B: 7%-week active-controlled
POG2013 Metforman T0.80% 104 weeks 1326 1) Glinveparide
Fhase & 51-week double-blmd, actrve- n liflosia 5 myg
comparssol-conmoled ¥ Ervugliflogin 15 mg
Ehase B $2-week double-blind, active.
comparasor-conrolied
POOS1018 Metfermn T510.0% 52 weeks 1233 1) Ertaghiflozia & mg + Sitghiptin 100 mg
Phase A Moweek double-blind, sctrve- JEm.ghdhm!Smg Sataghpnn 100 mg
controlied i II.I'
FPhase B M-week double-blind, active- 4) Ersughflorn 15 mg
controlled 3 Stasgliptin 100 mg
POOS1015 Aletformm and TO-105% 51 weeks 463 1) Placeba
Setaghpen Ehase A M-week double-blied, placebo- ) Ersagliflens S mp
controlled 3) Emoghflons 15 mg
Phage B Mweek dooble-blind, placebo-
conralbed
POIT/1047 Nooe £0-10.5% 26 weeks, doutle-bland, placebo- =1 1) Placeba
controlied ) Extuglflosia % mg + Sitagliptin 100 mg
£ Erughflons 1% mg = Sataglpan 100 my |
1
%l-]km Alowabie TO-107% | 11 weds 7] 1) Placeb
(moderate renal impairment] neg-metformin Ehase A 26-week double-blmd, placeho- ) Ermghiflozia 3 mg
AHA back mousd mtuk-d. 3) Erugliflozia 15 mg
pali andier coatroled
salfoehmea)

3.1.2.2. Other studies

Phase Il dose-finding studies: Studies P042/1004 and P016/1006

Integrated summary of efficacy and safety; Phase I and 2 Safety analyses

Comment: The Phase III studies investigated ertugliflozin as monotherapy or in combination
with other AHAs across a broad and diverse population of subjects with T2DM.
However, recruitment in 2 of the 9 Phase III Studies (a CVOT study
(Study P004/1021) and an Asia Pacific regional study (Study P012/1045)) are
ongoing and limited (CVOT) or no data (Asia Pacific) from these studies are
currently available. These studies will remain blinded until its completion according
to agreement with the US Food and Drug Administration (FDA) and the European
Medicines Agency (EMA). Neither the detailed results of the CV meta-analysis
report nor any other results from the CVOT study have been included in this
submission. The CVOT study is estimated to complete in 2019, with the exact timing
dependent on the accrual of CV events.

3.2. Paediatric data

There is no paediatric data in the current submission. 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 September 2026.
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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. There were some limitations of the PK/PD studies as well
as the efficacy and safety studies (summarised in relevant sections below).

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic information

Table 2: Submitted pharmacokinetic studies

PK topic Subtopic Study ID w
PKin BE P023/10 BE of the ertugliflozin 15 mg commercial
healthy 37 image tablet and the 15 mg ertugliflozin
adults dose studied in Phase III
BA P020/10 Absolute BA of ertugliflozin
43
BA/BE P011/10 Relative BA of ertugliflozin when
34 administered as a tablet containing

amorphous form versus tablets
containing co-crystal

Food P024/10 The effect of food on the PKs of
48 ertugliflozin 15 mg commercial image
tablet.
Escalating P036/10 Ertugliflozin PKs following single oral
Single dose 01 doses ranging from 0.5- to 300-mg
P037/10 PKs of ertugliflozin and its metabolite M2
02
Mass balance P038/100 Rate and extent of excretion of total
3 radioactivity in urine and faeces,
following a single oral dose of 25 mg
(14C)ertugliflozin
Effect of P035/10 Equivalence of exposure following daily
timing of 51 dosing with 5 mg QD versus BD.
doses
PKin special Target P040/10 Ertugliflozin PKs following
populations population§ 07 administration QD and BD in adults with

T2DM; and to investigate the relationship
between plasma concentrations and PD.
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PK topic Subtopic Study ID &
Hepatic P014/10 Effect of moderate hepatic impairment
impairment 24 on the ertugliflozin PKs following a single
oral dose of 15 mg.
Renal P009/10 Effect of renal impairment on
impairment 23 ertugliflozin PKs and PDs following a
single oral dose of 15 mg.
Other special P041/10 Comparison of ertugliflozin PKs and PDs
population 09 following single and multiple doses in
healthy Japanese and Westerners.
PK Metformin P019/10 Effect of 1000 mg metformin on the PKs
interactions 32 of a 15 mg dose of ertugliflozin
Sitagliptin P022/10 Effect of 100 mg sitagliptin on the PKs of
33 a 15 mg dose of ertugliflozin
Simvastatin P030/10 Effect of 40 mg simvastatin on the PKs of
36 a 15 mg dose of ertugliflozin
Rifampin? P021/10 Effect of steady-state rifampin? on the
40 PKs of a single 15 mg dose of ertugliflozin
Glimepiride P032/10 Effect of 1mg glimepiride on the PKs of
44 15 mg ertugliflozin
Population Healthy and PMAR- To describe the structural PK model and
PK analyses target pop EQDD- quantify the population variability in
B152a- ertugliflozin PKs
DP4-403

* Indicates the primary PK aim of the study.  Bioequivalence of different formulations. § Subjects who would
be eligible to receive the drug if approved for the proposed indication.

Table 3: Pharmacokinetic results excluded from consideration

Study ID Subtopics PK results excluded
P039/1005 Bioavailability/ Relative BA of modified release formulations of
Bioequivalence ertugliflozin that are not part of the current
marketing application and were not used in any
other clinical studies that form a part of this
application.
4.2. Summary of pharmacokinetics
4.2.1. Pharmacokinetics in healthy subjects

Plasma concentrations of ertugliflozin were determined using validated, sensitive and specific
HPLC-MS/MS methods with a lower limit of quantification (LLOQ) ranging from 0.020 to

0.50 ng/mL.
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4.2.2. Absorption
4.2.2.1.  Sites and mechanism of absorption

The proposed commercial formulation of MSD-ertugliflozin is an orally administered, IR, film
coated tablet, which is provided in 5 mg and 15 mg tablet strengths. Following administration of
a single oral 15 mg dose of the commercial image tablet or the ertugliflozin Phase III form under
fasted conditions, the median Tmax occurred 1 h after dosing for both treatments and the mean
t1/2 values ranged from 12.18 h to 12.58 h.

1.1.1.1 Bioavailability
4.2.2.2.  Absolute bioavailability

Study P020/1043 examined the absolute oral bioavailability (F) of ertugliflozin by comparing
the PKs of ertugliflozin following a single 15 mg oral dose of unlabelled ertugliflozin
(amorphous) and a single 100 pg IV dose of 14C-ertugliflozin, which contained approximately
400 nCi of 14C and was administered as an infusion, in eight White males. The results indicated
that the ratio (PO/1V) of adjusted geometric mean (GMR) AUCixt(dn) values (that is, F) was
104.7% (90% CI: 101.6%, 107.9%).

4.2.2.3.  Bioavailability relative to an oral solution or micronised suspension
Not applicable.
4.2.2.4.  Bioequivalence of clinical trial and market formulations

Study P023/1037 examined the bioequivalence of the ertugliflozin 15 mg commercial image
tablet and the ertugliflozin Phase III, 15 mg dose (administered as one 10 mg tablet + one 5 mg
tablet) under fasted conditions. The results indicated that the two formulations were
bioequivalent as the 90% ClIs for the ratios for Tmax, AUCinrand AUCjag all fell within the (80%,
125%) acceptance range for bioequivalence.

Study P011/1034 estimated the relative bioavailability of ertugliflozin when administered as an
uncoated 15 mg tablet, which contained amorphous ertugliflozin free form and a tablet
containing co-crystal that was used during the Phase III studies, under fasted conditions.
Although slightly different in terms of median Tmax, thatis, 1 h verses 1.5 h, the results indicated
that the two tablets were bioequivalent in regards to their AUC and Twmax as the GMR (90% CI)
values were 98.70% (95.44%, 102.06%) and 98.32% (92.23%, 104.81%), respectively, for the
amorphous form relative to the co-crystal and thus the 90% Cls were also wholly contained
within the acceptance range for bioequivalence (that is, 80% to 125%).

4.2.2.5.  Bioequivalence of different dosage forms and strengths
Not applicable.

4.2.2.6.  Bioequivalence to relevant registered products
Not applicable.

4.2.2.7.  Influence of food

The effect of food (high fat, high calorie breakfast) on ertugliflozin PKs was evaluated in two
studies. The first of these, Study P024 /1048, was undertaken using the 15 mg commercial
image tablet and indicated that food had no meaningful effect on AUCint(90% CI for the GMR:
88.0 to 95.4), whereas, Tmax was reduced by approximately 29% compared to the fasted
condition. This decrease in ertugliflozin Tmax with food is unlikely to be clinically relevant.

Comment: These results justify proposed dosing of ertugliflozin with or without food.
Ertugliflozin was administered at same time in mornings in all Phase III studies.
This is similar to the proposed dosing in the PI which also recommends once daily
dosing in the morning, with or without food.’
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The second study, Study P036/1001, examined the effect of food on the PKs of a 100 mg dose of
the suspension formulation. For this formulation, compared to the fasted condition, food
resulted in delayed Tmax (median 2.5 h) and lower peak exposure (Tmax decreased by 54%) while
total exposure, as measured by AUCins, decreased by 18%.

4.2.2.8.  Dose proportionality

Study P036/1001 also examined the PKs of ertugliflozin following escalating single oral doses
under fasted conditions. The results indicated that following administration of single 0.5 to
300 mg doses, peak concentrations were observed at 1 h post-dose. Tmax and AUCiy increased
proportionally with increasing dose. Terminal ti,, values were reasonably consistent across all
doses, with arithmetic mean values ranging from 11 to 17 h and the variability in ertugliflozin
exposure was less than 25% across all doses.

4.2.2.9.  Bioavailability during multiple-dosing

Study P037/1002 characterised the PKs of ertugliflozin following administration of once-daily
(QD) doses ranging from 1mg to 100 mg for 14 days in otherwise healthy overweight or obese
subjects. In this study, the 1 mg doses were administered as a solution, whereas, the 5, 25, and
100 mg doses were administered as a suspension. Following 14 days of treatment, median Tmax
ranged from 1.5 to 2 h and mean ty/; ranged from 12.3 to 14.8 h. Mean Tmax and AUC, values
increased proportionally with dose over the 100-fold dose range examined and the relative
accumulation ratios following 14 days dosing compared to a single dose for the 1 mg, 5 mg, 25
mg and 100 mg doses were, 1.36, 1.25, 1.22 and 1.38, respectively.

4.2.2.10. Effect of administration timing

Study P035/1051 compared the PKs of ertugliflozin following 6 days dosing with either 5 mg
QD or 2.5 mg BD and 15 mg QD or 7.5 mg BD in 70 healthy subjects. Following 6 days of
treatment, the mean AUC;4 was similar for both BD and QD treatments, whereas, the mean Tmax
after the morning dose was higher for the QD treatment than that for the BD treatment. Similar
results were observed following oral administration of ertugliflozin 7.5 mg BD or 15 mg QD for
6 days. The GMRs (BD/QD) of ertugliflozin AUC24 were 100.78% (98.76%, 102.83%) for
comparison between 2.5 mg BD versus 5 mg QD, and 99.73% (97.08%, 102.45%) for
comparison between 7.5 mg BD versus 15 mg QD, respectively.

1.1.1.2 Distribution
4.2.2.11. Volume of distribution

The apparent volume of distribution following oral administration (Vz/F) of a 15 mg dose
(administered as three 5 mg tablets) of unlabelled ertugliflozin was 215.3 L. A second study
provided an estimate of the Vz/F in healthy subjects of 304.5 L.

4.2.2.12. Plasma protein binding

In healthy subjects, Study P009/1023 the mean fraction unbound for ertugliflozin was 0.035,
indicating that protein binding was high. This result was supported by in vitro studies which
indicated that at a concentration of 2.3 pM (that is, 1.0 pg/mL), 93.6% of ertugliflozin was
bound to plasma proteins (that is, the mean fraction unbound was 0.064).

4.2.2.13. Erythrocyte distribution

In human whole blood, ertugliflozin distributed preferentially into plasma relative to red blood
cells with a blood-to-plasma concentration ratio of 0.66.

4.2.2.14. Tissue distribution

Although plasma protein binding is high, the volume of distribution would indicate that there is
some level of ertugliflozin distribution to the tissues.
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1.1.1.3 Metabolism
4.2.2.15. Interconversion between enantiomers
Not applicable.
4.2.2.16. Sites of metabolism and mechanisms / enzyme systems involved

In the mass balance study, Study P038/1003, 8 metabolites were detected by HPLC analysis, all
of which had been previously identified in non-clinical species. Ertugliflozin underwent minimal
phase [ metabolism and the major metabolic pathway was via glucuronidation, which occurred
on the hydroxyl groups of the modified glucose moiety of ertugliflozin and its des-ethyl
metabolite, M2. Glucuronides were primarily excreted in urine. Isomeric glucuronides of
ertugliflozin, that is, M5a, M5b, M5c, and those of M2, that is, M6a and M6b, were the major
radioactivity constituents in urine. Collectively, they accounted for 43.9% of the administered
dose, and 87.8% of radioactivity excreted in urine. Glucuronides M5a, M5b, M5c, and M6a were
also the major circulating metabolites, representing 12.2%, 4.1%, 24.1%, and 6.0% of total
radioactivity in plasma, respectively.

4.2.2.17. Non-renal clearance

Following an oral dose of 25 mg (14C) ertugliflozin as a suspension (100 puCi) 40.9+7.1% of
radioactivity was recovered in the faeces (P038/1003). The excretion of radioactivity in faeces
was prolonged due to irregular bowel movements observed in some subjects. At 24, 48, 72, and
96 h post-dose, the mean * SD cumulative recovery was 4.5+9.8%, 11.4+16.7%, 20.9+17.8%,
and 28.3+17.5%, respectively, which accounted for approximately 11%, 28%, 51%, and 69% of
radioactivity recovered in faeces, respectively.

4.2.2.18. Metabolites identified in humans: active and other

The two primary circulating glucuronide metabolites, M5c (PF-06481944), and M5a
(PF-06685948) were identified as being pharmacologically inactive at clinically relevant
concentrations. For further information refer to the preceding section of this report entitled
‘Sites of metabolism and mechanisms / enzyme systems involved’.

4.2.2.19. Pharmacokinetics of metabolites

Study P037/1002 compared the PKs of ertugliflozin and its metabolite PF-05217539 (also
known as M2) following single and multiple QD doses of 1 to 100 mg ertugliflozin. Based on the
GMR of AUC; values on Day 14, total plasma PF-05217539 exposure represented less than 2% of
that for the parent compound.

4.2.2.20. Consequences of genetic polymorphism
Not examined.
1.1.1.4 Excretion

4.2.2.21. Routes and mechanisms of excretion

The total recovery of administered radioactivity ranged from 83.7% to 96.6%. The mean * SD
total recovery of radioactivity for all subjects was 91.0+4.6%, 40.9£7.1% of which was
recovered in faeces and 50.2+10.1% in urine.

4.2.2.22. Mass balance studies

Peak concentrations of ertugliflozin and total radioactivity in plasma generally occurred 1 h
after oral dosing. The ti,> was the same for ertugliflozin and total radioactivity, averaging
approximately 17 h. Geometric mean Tmax and AUCiy values were approximately 1.5 fold and
2.3 fold higher, respectively, for total radioactivity than for ertugliflozin, suggesting that the
parent ertugliflozin accounted for approximately 50% of the circulating radioactivity.
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4.2.2.23. Renal clearance

Approximately 50% of a 25 mg oral dose of (14C) ertugliflozin suspension (100 uCi) was
recovered in the urine. The excretion of radioactivity in urine was rapid; at 24 h post-dose, the
mean cumulative recovery was 40.0+7.0%, accounting for approximately 80% of total
radioactivity recovered in urine; at 48 h post-dose, the mean cumulative recovery was
46.1+8.7%, accounting for approximately 92% of total radioactivity recovered in urine.

1.1.1.5 Intra and inter individual variability of pharmacokinetics

The PopPK analysis, PMAR-EQDD-B152a-DP4-403 provided an estimate of the inter-individual
variance on CL/F expressed as %CV of 32%. Residual error estimates were 38.7% for the
Phase I studies and 83.6% for the Phase II and III studies.

4.3. Pharmacokinetics in the target population

Two Phase Il studies, Studies P042/1004 and P016/1006 examined ertugliflozin trough
concentrations at various time points following 4 and 12 weeks of treatment, respectively, with
arange of QD doses in subjects with T2DM. In Study P042 /1004 ertugliflozin doses of 1 mg,

5 mg or 25 mg were administered to 193 subjects with T2DM and inadequate glycaemic and
blood pressure control. The results indicated that in this population ertugliflozin trough
concentrations increased proportionally with increasing dose and appeared to be stable over 4
weeks of dosing (Table 4). For instance, following QD dosing with 1 mg, 5 mg and 25 mg
ertugliflozin for 4 weeks the median trough concentrations were 0.94, 3.71 and 22.35 ng/mL
respectively, whereas, the trough concentrations were 4.02 and 3.71 ng/mL following 1 and

4 weeks of QD dosing with 5 mg, respectively.

Table 4: Study P042 /1004 Summary of Plasma ertugliflozin trough concentrations
(ng/mL) by Visit

PF-04971719 Pr-04971729 PE-04971729
1 mg 5 mg 15 mg

Week |

N 36 37 38

NALQ 2T i3 37

Median 0,35 4.02 2445

M, ma 000175 0,00-82.3 000341
Wieek 2

N aT 35 kL

NALD 28 2 o3

Median 0.91 3.76 21.30

Min, max 000257 000123 000266
Week 3

N 35 5] 35

NALQ 26 30 34

Median 0.57 KR 2150

Ain, ma 000221 0,00.55.2 000-119
Weel 4

N ar 36 36

NALQ 30 3l 34

Median 0.94 371 22.35

Min, max 0.00-24.3 0.00-91.3 0.00-270

Summary statistics have been caleulated by seting concentration valuwes below the lower It of quantificaton
to zepa, The bower Lt of quantification 15 0,500 ng'mL

Unplanned and early termination readings were excluded

O subgect™s Day 1 value was exchicled from thes stunmary table a8 the predose resilt was 0518 ngiml

Cme sulbject’s Day | value was exclided from this sunumary table as il predose result was 3,51

nz'mL Abbreviations: Nemunber of observations (nomnussing concemirations ), NE=nandgranis;
mL=milliliters; me=nulligranis); NALO=munber of observations above lower limuit of quantification;
M= TN, AN =T AX TN

43.1. Study P016/1006

Study P016/1006 examined ertugliflozin trough levels following QD doses of 1 mg, 5 mg, 10 mg
and 25 mg ertugliflozin in subjects with inadequately controlled T2DM who were receiving
stable doses of metformin. As in the preceding study, ertugliflozin concentrations increased
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proportionally with increasing dose and appeared to be stable over the multiple weeks of
dosing (Table 5). For instance, following QD dosing with 1 mg, 5 mg, 10 mg and 25 mg
ertugliflozin for 12 weeks in patients also receiving stable doses of metformin the median
trough concentrations of ertugliflozin were 0.84, 4.37, 9.69 and 24.2 ng/mL respectively,
whereas, the trough concentrations were 5.86 and 4.37 ng/mL, following 2 and 12 weeks of QD
dosing with 5 mg, respectively.

Table 5: Study P016/1006 Summary of ertugliflozin pharmacokinetic concentrations
(ng/ml) versus time

PF-049271729 PF-04971729 PF-04971729 PF-04971729
1 myg O 5 mg O ) 110 mg QD 15 mg QD
Day 14
N 52 48 30 49
Median .92 586 14 27.0
Range 000,112 0.00, 111 000, 452 0.00, 635
[ay 28
N 53 51 448 47
Median 0.54 4.6 11.1 29.3
Range 0.00,17.1 000, 31.2 0.00, 325 0.00, 394
Day 56
N 0 50 i 4
Median 0.72 3586 g 54 7.7
Range 0.00, 159 0.00, 14.9 0.00, 156 0,00, 405
Day B4
N {1} 46 43 44
Median 0584 4,37 9.69 242
Range : 0.00.21.9 (n(H), 744 y (.00, 693 0,00, 507
Source: Table 14.4.2.1
Abbrevimions: N=number of subjects; QD=once dailv; ng=nanograms; mL=milliliters
Summary statistics have been caleulated by setting concentration values below the lower Llinmt of quantification

to zero, The lower limit of quantification was 0,500 ng'mL.
Unplanned and early ermination readings were excluded.

Comment: [t is important to note that none of the above Phase Il dose-ranging studies
evaluated the proposed 15 mg dose of ertugliflozin.

43.2.  Study P040/1007

Study P040/1007 assessed the PK of ertugliflozin following administration of 1 mg or 2 mg
twice-daily (BD) and 2 mg BD or 4 mg QD in 52 adults with T2DM. Following BD administration,
Tmax generally occurred after the second dose, with a median value of 6 h compared to 1 h for
QD dosing. Tmax for BD dosing was approximately 30% lower than that observed following the
QD dose. However, total ertugliflozin exposure following BD and QD dose was comparable, as
supported by nearly identical geometric mean AUCi. values for equivalent total doses. For
instance, for the 2 mg BD and 4 mg QD doses the AUC; values were 272 ng.h/mL and 270.5
ng.h/mL, respectively.

Comment: This study in T2DM did not evaluate the proposed daily doses of 5 mg and 15 mg.
However, no difference between once daily (5 mg and 15 mg QD) and twice daily
(2.5 mg bd and 7.5 mg bd) dosing was observed in Study P035/1051 in healthy
subjects.

4.4. Pharmacokinetics in special populations
4.4.1. Pharmacokinetics in subjects with impaired hepatic function

Study P014/1024 compared the PKs following a single oral dose of ertugliflozin 15 mg in
healthy subjects and in subjects with moderate hepatic impairment under fasted conditions.
Under these conditions the GMRs (90% CI) for AUCinf, Tmax, and AUCjas: in subjects with moderate
hepatic impairment compared to subjects with normal hepatic function were 87.43% (68.11%,
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112.22%), 78.70% (65.74%, 94.23%) and 87.31 (68.01%, 112.08%), respectively. Ertugliflozin
Tmax ranged from 1.00-1.25 h for subjects with moderate hepatic impairment and for normal
subjects and the estimates of mean ti,, were similar (14.6 versus 13.8 h) (Table 6). Inter-subject
variability was greater in subjects with moderate hepatic impairment as the %CV for AUC and
Tmax were 39% and 27%, respectively, compared to 14% and 11%, respectively for normal
subjects. In addition, the levels of ertugliflozin unbound in plasma were similar in both groups
of subjects (that is, 3 to 4%) and the CL/F for unbound ertugliflozin was 4702 and 4512 mL/min
for subjects with moderate hepatic impairment and subjects with normal hepatic function,
respectively. Although there was little change in ertugliflozin exposure between the two groups,
plasma levels of the M5c metabolite were approximately 1.46-fold higher (based on AUCixs;
Table 7), whereas, plasma levels of the M5a metabolite were approximately 1.36-fold lower
(Table 8). Plasma protein binding was unaffected in patients with moderate hepatic
impairment.

Table 6: Study P014/1024; Summary of plasma and urine ertugliflozin pharmacokinetic
parameter values following single oral doses of ertugliflozin 15 mg

Pavameter Summary Siatistics® by Hepatic Function Group

Parameter, Units Moderate Hepatic Lmpairment Mormal Hepatic Function
W § g

AUC g, ng-lu'ml 1430 (39) 1636 (14)
AUC g, nz=hr'ml, 1413 (39) 1618 (14)
C o DEIML 25102 31904110
CL/F, mL min 174.8 (39 152.7(14)
Vo F. L 2009 (43 1731 (40)
| - 1.25 (0.500-4.00) 1000 {1 .0W0-2.040)
fe,, i 1456 4 6.54 13.77 =451
Acge pg 1252 (59) 1276 (32)
Aty 0.£324 (59) 08519 {32)
CLr, mL'min 1500 (33) 1.365 (33}

Parameters are defined m Table 54
Abbreviatons: ®eUV=percent coefficient of vanation, hi=houris),

a. Geometne mean (*»CV) for all except: median (range) for Ty

b, N =Number of subjects in the hepanc funcrion group

sD=stamdard deviation
s armthimetic mean =50 for 1

Table 7: Study P014/1024; Summary of plasma and urine PF-06481944 pharmacokinetic
parameter values following single oral doses of ertugliflozin 15 mg

Parameter Summary Statistics” by Hepatic Function Group

Parameter, Units

Moderate Hepatic Impaivment

Normal Hepatic Function

N, o 8,8
AUC, . ng=hr/mL 2636 (41)
AUC,,, ng+hr'mL 2602 (41)
Cp. n2/mlL 317.1 (35
MRALIC,,; 1.312(23)
Tosan, hir 2.03 (1.50-4.00)
L. hr 1418 £6.15
Ay, Ug T428 (24)

Clr, mlmin 4922 (31}

B8

1807 (31)

1785 (3D
263.9(32)
(L7862 (39

2,00 (1.00-3.00)

14,99 & 610
GOOE (18)
S8.19(28)

Source: Table 14.4.3.1.1.2 (plasma) and Table 14.4..

Parameters are defined in Table 3.

3.1.1.5 (unng)

Abbreviations: "CV=percent coelficient of vanation. hr=hour{s). SD=standard deviation
a. Geometric mean (%9CV) for all except: median (range) for T,,,.. and arithmetic mean £SD for 115,

b, N = Number of subjects in the hepatic function group: n

and MBAUC,,

Number of subjects with reportable AUC;4, ¢
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Table 8: Study P014/1024; Summary of plasma and urine PF-06685948 pharmacokinetic
parameter values following single oral doses of ertugliflozin 15 mg

Parameter Summary Statistics" bv Hepatic Function Group

Parameter, Units Moderate Hepatic Impairment Normal Hepatic Function
N.o 3.3 8.8

AUCys, ng+hr/mL 384.7 (32) 522.1(31)
AUChs. ngehr/mL 378.7 (32) 512.5(32)

Coax . ng/mL 40.64 (35) 62.38 (34)
MRAUC¢ 0.1915 (32) 0.2275 (44)

Tz, hr 2.55 (2.00-6.00) 2.50 (2.00-4.00)

tse. br 1437+ 6.07 1343516

Aey. ng 775.2 (20) 1088 (25)

CLr, mL/min 37.92(22) 36.07 (8)

Source: Table 14 43.1.1.3 (plasma) and Table 14 4 3.1.1.6 (urine)

Parameters are defined in Table 5.

Abbreviations: %CV=percent coefficient of variation, hr=hour(s). SD=standard deviation

a. Geometric mean (%CV) for all except: median (range) for Tyey, and anthmetic mean (£5D) for ..

b. N = Number of subjects in the hepatic function group; n = Number of subjects with reportable AUCqyy t:; and
MRAUCys.

Comment: The small decreases in ertugliflozin exposure associated with moderate hepatic
impairment are unlikely to be clinically relevant. However, the PKs of ertugliflozin
were not evaluated in patients with severe hepatic impairment.

1.1.1.6 Pharmacokinetics in subjects with impaired renal function

Study P009/1023 compared the effect of renal impairment and T2DM on ertugliflozin PKs
following a single dose of 15 mg ertugliflozin in healthy subjects with normal renal function and
subjects with T2DM and normal renal function or mild, moderate or severe renal impairment. In
subjects with normal renal function, either healthy or with T2DM, the AUC values for
ertugliflozin were similar (1189 and 1222 ng.h/mL, respectively, Table 9), whereas, based on
the log-linear regression analysis of AUCixr and BSA-un-normalised eGFR for all subjects, the
predicted mean AUCiys values for mild (eGFR = 75 mL/min), moderate (eGFR = 45 mL/min) and
severe (eGFR = 15 mL/min) renal impairment in subjects with T2DM were 1585 ng.h/mL,

1875 ng.h/mL and 2219 ng.h/mL, respectively, which are approximately 1.2, 1.4 and 1.7-fold
higher than AUCiy values in subjects with normal renal function (pooled mean 1340 ng.h/mL;
eGFR = 105 mL/min). Log-linear regression of CL/F versus BSA-unnormalised eGFR showed a
corresponding decrease in CL/F with declining renal function. Plasma protein binding was
unaffected in patients with renal impairment.
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Table 9: Study P009/1023; Descriptive summary of ertugliflozin pharmacokinetic

parameter values

Farameter Summary Statistics” by Renal Funciion Group

Parameters (L'nits) 120 Healthy
Normal Mild Moderate Severe MNormal
Renal Renal Renal Renal Renal
Function Impairment Impairment Impairment Function
MN.n 6.6 5.8 58 LN B. &
AT 5 (ng=lirimL) 1189 {41} 1827 (26) 23 (18] 1816 {23) 1222 (27)
AUC ¢ (nz+hr'mL) 1199 (42) 1908 (28) 2075 (19 1385 (23) 1236 (27)
AUC,, (ngshrmL) 1174 {42) 814 (27) 2001 (18) 1816 {23) 121427
CL/F (mlL/mun) 2065 (42) 1309 (28) 20401 132.0(235) 202.1 (27)
C e (ng'ml) 2159 (35) 3131 (30) 305.7(23) 196,41 (28) 219.3 (26)
T (1] 1.00 1 50 1.50 1.51 1.0
(1.00-1.50) { 1.00-2.00) (0L500-2.00) (0.500-3.02) {1.0e-2. 00}
ty (hr) 14,62 = 6,37 2504 % 1398 2289 %735 2417+ 5.98 17.712 3,53
YF (L) 239.7 (33) 254.5 (30) 128.3(27) 2688 (41) M5 (34)
Fu 003437 (3) 003458 (8) (LO3E04 (6} 0.04107 () 003454 (1)
A, (mg) 01494 (55) 01081 (34) 009682 (21} 005843 (40) 01231 (48)
A% 094952 (55) 0.7200 (54) 06456 (21) 03593 (40) 08213 (48)
CL,; (ml min) 2092 (28) D887 (45) 0.8024 (34) 05360 (23) 1.632 (33)
Phammacoknetic parameters are detined in Table 53
Renal functicn groups were basad ou BSA-unnomalized eGFR
Abbreviations: *oCV=percent coeffictent of vanation: hr=hour (s}, N=number of suljects m the renal fimction

aroup: n=mumber of subjects contmbuting to the sumunary statistics; SD=standard deviation; TIDM=type 2

diabetes mellitus

A Geometne mean {geometric *oCV) for all except: median (rmange) for Ty, anthmetic mean (50 for 1,

amd arithinetic mean (%CV) for Fu

4.4.2. Pharmacokinetics according to age

Please refer to the section of this report that describes the PopPK analysis below.
1.1.1.7 PharmacoKkinetics related to genetic factors

Study P041/1009 compared the PKs following single doses of 1 mg, 5 mg and 25 mg
ertugliflozin in 9 Japanese and 6 Western males and examined ertugliflozin PKs following
multiple doses of 25 mg QD in Japanese subjects. Following a single oral dose of ertugliflozin
under fasted conditions, absorption of ertugliflozin was rapid with Tmax occurring between 1.0
and 1.5 h in both the Japanese and Western subjects (Table 10). Following attainment of Tmax,
plasma concentrations of ertugliflozin declined in a biphasic manner over time with mean ty,,
values ranging from 12.4 to 13.6 h in Japanese and 10.7 h in Western subjects, which appeared
independent of doses. Ertugliflozin Tmax and AUCi.s increased dose-proportionally in both
populations. Overall, the GMRs for AUCjast and AUCins ranged from 90.32% to 99.66% and
91.05% to 98.94%, respectively, suggesting that AUCi.s: and AUCiys values were similar between
the 2 populations (Table 11). Following multiple oral doses of ertugliflozin, the Tmax of
ertugliflozin occurred at approximately 2.50 h post-dose on both Day 1 and Day 7 (Table 12).
The geometric mean observed accumulation ratio was 1.11, suggesting minimal accumulation
after multiple dose administration.
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Table 10: Study P041/1009: Summary of ertugliflozin pharmacokinetic parameters in
Japanese and Western healthy subjects following single oral doses in Cohort A

: T Timg: - - 5mg 2img

e _ Japamese  Western  Japamese  Westerm  Japanese  Westem
N° 6 6 6 6 6 6
AUC ¢ (ng-hrmL) NC NC 476 (22) 481 (10) 2402 (22 2638 (23)
AUC,, (ng-hr/mL) 77.6 (25) 09010 466 (23) 467 (10) 2364 (22) 2618 (23)
C s (n2/mL) 17.9(18) 16.6 (18) 51.6(17) 93.9 (19) 429(11) 536 (34)
T (hr 1.00 1.00 1.50 1.00 1.25 1.00)

e (110 (0.500-2,00)  (1.00-1.00)  (1.00-1.500  {(1.00-1.50) {(1.00-2.00)  (1.00-1.50)
ty, (hr NC NC 12.4 (400 10.7 {12) 13.6(20) 10.7 {8)
CL/F (mL/min} NC NC 175 (20) 173 (%) 174 (200 158 (200
VoF (L} NC ) NC  177(50)  159(16)  2001(30)  145(24)

Parameters are defined in Table 52

NC = Not caleulated, CV = coefficient of variation

* Greomerric mean (%CV) for all except: median (range) for T, arithmetic mean (32CV) for n,
" 8 = Number of subjects.

Table 11: Study P041/1009: Statistical summary of ertugliflozin exposure comparison

between Japanese and Western healthy subjects in Cohort A

) ) ) Adyusted Geometric Means Ratio
RO . g i of Adjusted 90% C1 for Rato®
(mg) (Units) Japanese Westemn Geometrie Means®
| Caw(ng/mi) — 119 16.6 T 107.59 T 8761, 13211
AUC),, (ng-hr/mL) 77.6 809 95.94 78.76. 116.87
C oy (0EML) 91.6 93.9 9747 T9.38. 119.69
5 AUCq (ng-lw/mL) 406 407 99,66 81.51.121.40
AUC, (ng-hr/mlL) 476 481 98.94 81.17. 12061
Case (ng/mlL) 429 336 2004 65.18. 98.28
23 AUC), (ng-hr'mL) 2365 2618 90032 74.14. 11002
AUCy(mghrml) 2402 2638 91.03 747011099

“Bource: Table 14.4.3.3.2
Parameters are defined m Table 5.
Mixed effect model with dose. populations and interaction term of dose by population as fixed effects,
subject within population as a random effect was used for the companson
Cl=confidence mrerval
* The ratios {and 90% Cls) are expressed as percentages.

Table 12: Study P041/1009 Summary of ertugliflozin pharmacokinetic parameter values

following multiple doses with ertugliflozin in Cohort B

Parameter* (Units) PE-04971729 25 ez D
Dav 1

N G

AUC, pyy g (nz-hr/mL.) 1973 (19)
Cowe (ngimL) 365(15)

T g (1) 2.50 {0.500-4.00)
Dav 7

N i

AUC, . (ng-lrml) 21581 (25)
Coe (gml) 368 (23)
Crrogn (N2/mL) 22.3(45)

T e () 2.50(1.05-4.00)
1y, (hr) 9.91(35)

| 111 (10}
CL/F (mL/min) 190 (23)
VF (L) 156(23)

Parameters are defined in Table 52
N = Number of subjects, CV = cocflicient of vanation, QD = once daily
* Geometric mean (%CV) for all except: median (range) for T,.; antlmete mean (%2CV) for 1.
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4.4.3. Pharmacokinetics in other special population / with other population
characteristic

Please refer to the section of this report that describes the PopPK analysis below.

4.5. Population pharmacokinetics
4.5.1. PopPK analysis ID

Study PMAR-EQDD-B152a-DP4-403 represented a PopPK analysis, which was based on the
results of 13691 PK observations from 2276 subjects who were enrolled in 15 clinical studies
(nine Phase I, two Phase I, and four Phase III studies). As initial analysis suggested that
ertugliflozin was rapidly absorbed and concentration levels in plasma were characterised by a
biphasic decline, a 2 compartment model with lag time, first-order absorption, and first-order
elimination was used to fit the observed data in terms of the following parameters: CL/F, Q/F,
Vc/F, Vp/F, ka, and ALAG1. Inter-individual variance was included on CL/F. The effect of
baseline body weight was included on CL/F, Vc/F, Vp/F, and Q/F as an allometric relationship,
with the exponent fixed to 0.75 and 1.0 for apparent clearances and volumes, respectively. The
effect of food (fed and without regard to food) was included on the ka and on F1.

Based upon the Phase Il and III demographics for this dataset, the typical T2DM patient was
defined as a 58-year old, white male with a baseline body weight of 85.3 kg, an eGFR of 85.0
mL/min/1.73 m2, who was taking ertugliflozin without regard to food. For a reference subject
the population estimates (95% CI) of the CL/F, Vc/F, Vp/F, Q/F and ka for ertugliflozin were
12.0 L/h (11.5,12.5),6.54 L (5.17,8.48), 107 L (102, 113), 7.77 L/h (7.00, 8.67) and 0.329 h-1
(0.303, 0.364), respectively.

A number of significant covariates were identified for CL/F, including baseline bodyweight,
eGFR, T2DM status, gender and Asian race. However, as the maximum % change in CL/F
attained at the fifth and ninth percentiles of the population estimates for any one of these
parameters was 56%, the effects of any one of these parameters were not considered to be
clinically relevant. Similarly, a number of significant covariates, including body weight, eGFR,
T2DM status, gender and Asian race, were identified for AUC; however, as for CL/F, the
magnitude of the changes induced by any one of the covariates were not considered to be
clinically relevant, as were the changes induced by the significant covariates of ka and relative
bioavailability. For the apparent central volume of distribution, significant covariates included
body weight, gender and Asian race; however, only the effects of Asian race can be considered
clinically significant as Vc/F was increased by 112% in Asian subjects relative to White subjects.

4.6. Pharmacokinetic interactions
4.6.1. DDI between ertugliflozin and metformin

Study P019/1032 examined the potential for a DDI between a single dose of 15 mg ertugliflozin
and 1000 mg metformin in healthy volunteers. Metformin is a first line therapy used in the
treatment of T2DM, which, primarily acts by decreasing hepatic gluconeogenesis. It is not
metabolised and therefore it is cleared via tubular secretion and excreted unchanged in urine.
Co-administration of ertugliflozin with a single dose of metformin had no effect on ertugliflozin
exposure, as reflected by the GMRs (test/reference) of 100.34% and 97.14% for AUCint and Tmax,
respectively (Table 13). The corresponding 90% ClIs for the ratios were (97.43%, 103.34%) for
AUCin and (88.77%, 106.30%) for Tmax, and both fell wholly within the (80%, 125%)
equivalence bounds. Similarly for metformin, co-administration with ertugliflozin had little to
no effect on metformin Tmax and AUC values and the corresponding GMRs and 90%ClIs fell
entirely within in the equivalence bounds (Table 14).
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Table 13: Study P019/1032: Statistical summary of treatment comparisons for plasma
ertugliflozin

Parameter (Units) _ Adjusted (Least-Squares) Geometric Means Eatio a8 C1
Ertugliflozin 15 mg Ertugliflozin 15 mg { Test/Reference) for Ratio
 Metformin 1000 mg (Reference) of Adjusted Means'
[ Test)
AUCqs (ng hvmL}) 1380 1376 104,34 9743, 103,34
AUC,, (ng.h/ml}) 1367 1346 101.52 98.65. 104,48
Coe (E/mL) 264.5 27123 97.14 B8.77. 106.30

Source: Table 14.4.3.3.1

The intra-subject variability based on the statistical model for AUC . and C e were 0.0469 and 0.1552,
respeciively.

ALUC ¢ = area under the plasma concentration-time profile from time 0 exirapolated to infinite time,
AUC,,, = area under the plasma concentration-time profile from nme 0 to the tne of the last quannufiable
concentration (Cy,). €., = maximum observed plasma concentration.

CI = confidence mterval.

a. The ratos (and 90% Cls) are expressed as percentages.

Table 14: Study P019/1032: Statistical summary of treatment comparisons for plasma
metformin

Parameter Adjusted (Least-Squares) Geometric Means Rartio o0 1
(Umits) Eviugliflozin 15 mg + Metlormin 1000 mg  (Test/Reference) for Ratio

Metformin 1000 mg (Reference) of Adjusted

{Test) Means"

Data excluded due to 1.'1:|mi1:ing1'
AUC (g h/ml) 12420 12370 10094 9062 112.44
ALC 0y |L1g.|1 ml) 12270 12560 97.73 8946, 106.82
C g (n'mL) 1835 1952 94,00 82,94, 106.55
All Diara Tncluded
AUC,- (ngh/mL) 12450 12370 100,54 9062, 112.44
ALC ., |L1g.|1 ml.) 12270 12550 97.81 8999, 106.31
Cpge (ngpml) 1835 ) 1983 ) 92.52 __B1.99. 104.39

Source: Tables 14.4.3.3.2 and 14.4.3.3.3

The inra-subject vanability based on the sratistical model for AUC . and C e were 0,1365 and 0.2189,

respectively.

AUC = area under the plasma concentranon-time profile from time 0 extrapolated to mfimte time,

AU, = area under the plasia concentration=tune profile from tune O to the tune of the last quantihable

concentration (Cpy). Chpe = maximum observed plasma concentration, C1 = confidence interval.

a. The ratos (and 90% Cls) are expressed as percentages,

b, Metformin 1000 mg reatment data for Subject 10011018 has been excluded due 1o vomiting, Only
AUC gy and Cp ave affected since AUC g was not reportabile for this subject and weatmenn.

4.6.2. DDI between a single dose of ertugliflozin and sitagliptin

Study P022/1033 examined the PK interaction following co-administration of a single dose of
100 mg sitagliptin and 15 mg ertugliflozin in healthy volunteers. Sitagliptin is an oral anti-
hyperglycaemic of the dipeptidyl peptidase 4 (DPP-4) inhibitor class, which is a substrate of
CYP3A4- and CYP2C8. The results indicated that following co-administration there was no
adverse DDI between the two drugs as the GMRs (90% CI) for ertugliflozin AUCinr and Tmax were
102.27% (99.72%, 104.89%) and 98.18% (91.20%, 105.70%), respectively and the GMRs (90%
Cls) for sitagliptin AUCinr and Tmax were 101.67% (98.40%, 105.04%) and 101.68% (91.65%,
112.80%), respectively.

4.6.3. DDI between ertugliflozin and simvastatin

Study P030/1036 examined the potential for a DDI between a single dose of ertugliflozin 15 mg
and CYP3A4 and OATP1B1 substrate simvastatin 40 mg in healthy subjects. Co-administration
of ertugliflozin with a single dose of simvastatin had no effect on ertugliflozin exposure, as
reflected by the GMRs (90%Cls) (Test/Reference) of 102.40% (99.57%, 105.31%) and 105.16%
(98.26%, 112.54%) for AUCins and Tmax, respectively. By contrast, co-administration with
ertugliflozin resulted in a small but significant increase in simvastatin AUCinr and Tmax values
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with GMRs (90%ClIs) of 123.83 (90.92%, 168.66%) and 119.05% (97.22%, 145.77%),
respectively. This small increase in simvastatin following co-administration with ertugliflozin is
unlikely to be clinically relevant.

4.6.4. DDI between ertugliflozin and steady-state rifampin

Study P021/1040 examined the effects of steady-state rifampin 600 mg QD, (which acts as an
inducer of CYPs and P-gp following multiple doses) on the PKs of a single dose of 15 mg
ertugliflozin. The presence of steady state rifampin reduced exposure to single dose of
ertugliflozin as the GMRs (90%Cls) for ertugliflozin AUCixs and Tmax were 61.16% (57.22%,
65.37%) and 84.62% (74.17%, 96.53%), respectively.

4.6.5. DDI between single dose ertugliflozin and glimepiride

Study P032/1044 examined the potential for a DDI between a single dose of ertugliflozin 15 mg
and glimepiride 1 mg in healthy subjects. Glimepiride is a medium to long-acting sulfonylurea,
which acts by increasing pancreatic insulin production and is a substrate for CYP2C9. Co-
administration of ertugliflozin with single doses of glimepiride did not alter ertugliflozin AUCix
and Tmay, as reflected by the GMRs (90%Cls) of 102.11% (97.19%, 107.27%) and 98.20%
(92.17%, 104.63%), respectively. For glimepiride, co-administration with ertugliflozin had little
to no effect on the AUCinrand Tmax of glimepiride as reflected in the GMRs (90%Cls) of 109.80%
(98.14%, 122.86%) and 97.39% (71.07%, 133.46%), respectively.

4.6.6. Clinical implications of in vitro findings

As itis estimated that glucuronidation is responsible for 86% of the metabolism of ertugliflozin
in humans and oxidative metabolism accounts for a further 12%, in vitro studies were
undertaken using recombinant UGT and CYP enzymes to determine which isoforms were
responsible for the various components of ertugliflozin metabolism. The results indicated that
UGT1A9 and UGT2B7 were responsible for the glucuronidation of ertugliflozin to M5c and M5a
and that CYP3A4 and CYP3A5 were involved in the formation of the primary oxidative
metabolites M1 and M2.

Ertugliflozin demonstrated little or no inhibition at 7 CYP enzymes (CYP1A2, CYP2B6, CYP2C8,
CYP2C9, CYP2C19, CYP2D6, and CYP3A4/5), nor did it induce CYP3A4, CYP2B6, or CYP1A2
activity. In addition, ertugliflozin demonstrated little or no reversible inhibition of UGT1A6,
UGT1A9, and UGT2B7 (IC50 >100 uM). By contrast, ertugliflozin inhibited UGT1A1 and UGT1A4
activities in the presence of 0.1% bovine serum albumin with unbound IC50 values of 39 and
45 pM, respectively, and P-gp and BCRP with estimated Ki values of 176 pM and ~100 pM,
respectively. Ertugliflozin also inhibited the OATP1B1-, OATP1B3-, and OCT1-mediated
transport with IC50 values of 35.4, 141, and 53 uM, respectively (Ki of 17.7, 141, and 53 pM,
respectively). Further in vitro studies indicated that ertugliflozin was a substrate for both P-gp
and BCRP efflux transporters, whereas, it was not a substrate for the hepatic uptake
transporters OATP1B1, OATP1B3, OATP2B1, OCT1, OAT1, OAT3 or OCT2.

Comment: Although ertugliflozin did not induce or inhibit a range of CYP enzymes, it is in part a
substrate for both CYP3A4 and CYP3A5; however, no studies have examined the
effects of a strong CYP3A inhibitor, such as clarithromycin or itraconazole, on the
PKs of ertugliflozin. Furthermore, pharmacokinetic interactions between
ertugliflozin and other commonly administered drugs in this patient population
such as diuretics, warfarin, and digoxin and so on was not evaluated. The effect of
smoking and alcohol use on ertugliflozin PKs was also not specifically studied.
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4.7. Evaluator’s overall conclusions on pharmacokinetics

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

4.7.1. Absorption, distribution, metabolism and excretion

The proposed commercial formulation of MSD-ertugliflozin is an orally administered, IR, film
coated tablet, which is provided in 5 mg and 15 mg tablet strengths.

The absolute oral bioavailability of a single 15 mg dose of amorphous ertugliflozin was 104.7%.
Following administration of a single oral 15 mg dose of the commercial image tablet the median
Tmax occurred 1 h after dosing and the mean ti,> was 12.6 h. A high fat/high calorie breakfast
had no effect on the AUCixs of a 15 mg dose and reduced Tmax by 29%, which is unlikely to be
clinically relevant. Hence, the proposed dosing with or without food is justified; however, dosing
should be undertaken at the same time of day as indicated by the Phase III studies. The
commercial image tablet (1 x 15 mg) and Phase III tablets (administered as a 10 mg tablet + a 5
mg tablet) were bioequivalent, as were the tablets that contained the Phase III and amorphous
formulations.

Following administration of single 0.5- to 300-mg doses, ertugliflozin Tmax and AUCiys increased
linearly with increasing dose. Similarly, following 14 days of treatment with QD doses ranging
from 1mg to 100 mg, mean Tmax and AUC, values increased proportionally with dose and the
relative accumulation ratios for the 1 mg, 5 mg, 25 mg and 100 mg doses were, 1.36, 1.25, 1.22
and 1.38, respectively.

A study that compared the PKs of ertugliflozin following 6 days of dosing with either 7.5 mg BD
or 15 mg QD identified that the AUC,4 was similar following both treatments, whereas, Tmax after
the morning dose was higher following QD rather than BD dosing.

The Vz/F for a 15 mg dose of unlabelled ertugliflozin was 215.3 L. Plasma protein binding was
high with in vitro studies indicating that 93.6% of a 2.3 pM concentration being protein bound.
In human whole blood, ertugliflozin distributed preferentially into plasma relative to red blood
cells with a blood-to-plasma concentration ratio of 0.66.

HPLC analysis identified 8 metabolites following dosing with ertugliflozin in humans.
Glucuronidation, which accounts for approximately 86% of ertugliflozin metabolism, was
identified as the major metabolic pathway and the glucuronides, M5a, M5b, M5c, and M6a, were
identified as the major circulating metabolites. They were responsible for 12.2%, 4.1%, 24.1%,
and 6.0% of total radioactivity in plasma, respectively. Following multiple QD doses of 1 to 100
mg of ertugliflozin, M2 exposure represented less than 2% of that of the parent compound.
Following an oral dose of radioactive ertugliflozin, 50.2% of the radioactivity was recovered in
the urine and 40.9% was recovered in the faeces. Ertugliflozin accounted for approximately
50% of the circulating radioactivity.

The inter-individual variance on CL/F expressed as %CV was 32%, whereas, the residual error
estimates were 38.7% for the Phase I studies and 83.6% for the Phase II and III studies.

4.7.1.1. Target population

PopPK analysis predicted that ertugliflozin CL/F was reduced by approximately 10% in patients
with T2DM compared to healthy subjects; however; this difference is unlikely to be clinically
relevant.

Following QD administration of a range of ertugliflozin doses to subjects with T2DM manifesting
inadequate glycaemic and blood pressure control ertugliflozin trough concentrations increased
proportionally with increasing dose and appeared to be stable over time. Similarly, following QD
doses to subjects with inadequately controlled T2DM who were receiving stable doses of
metformin, ertugliflozin trough levels increased proportionally with increasing dose and
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appeared to be stable over time. It is important to note that none of the above Phase Il dose-
ranging studies evaluated the proposed 15 mg dose of ertugliflozin.

4.7.1.2.  Special populations

The GMRs for AUCins and Twmax in subjects with moderate hepatic impairment compared to
subjects with normal hepatic function were approximately 12 and 22% lower, respectively.

In subjects with normal renal function, either healthy or with T2DM, the AUC values for
ertugliflozin were similar. In comparison to subjects with normal renal function, AUCiy values
for subjects with T2DM and mild, moderate and severe renal impairment were 1.2, 1.4 and
1.7 fold higher, respectively.

Following single doses of 1 mg, 5 mg and 25 mg in Japanese and Western males, the GMRs for
AUCin ranged from 91.05% to 98.94%.

4.7.1.3.  PopPK

The popPK analysis identified that ertugliflozin plasma concentration data from patients with
T2DM could be characterised by a 2-compartment model with lag time, first-order absorption,
and first-order elimination. A number of significant covariates were identified for CL/F, AUC,
relative bioavailability and ka; however, the magnitude of the changes (< 56%) induced by any
one of the covariates could not be considered clinically relevant. By contrast, the covariate Asian
race increased Vc/F by 112%.

4.7.1.4. DDIs
There was no DDI between ertugliflozin and metformin, sitagliptin or glimepiride.

Although a single dose of simvastatin had no effect on ertugliflozin exposure, co-administration
increased simvastatin AUCi,s by approximately 24%.

Steady-state rifampin 600 mg QD reduced ertugliflozin AUCiyr and Tmax following a single dose
by approximately 39% and 15%, respectively.

Overall, the PK sections of the proposed PI accurately reflect the submitted data.
The following limitations have been identified in the PK data:

* The bioequivalence of the 5 mg commercial image tablet and 5 mg Phase III tablet has not
been assessed.

* Alimited number of DDI studies were undertaken with drugs that are known to interact
with the pathways via which ertugliflozin is metabolised (for example, CYP3A4-inhibitors).
Although ertugliflozin is in part metabolised by CYP3A4, no studies have examined the
effects of a strong CYP3A-inhibitor on ertugliflozin PKs.

* Pharmacokinetic interactions between ertugliflozin and other commonly administered
drugs in this patient population such as diuretics, warfarin, digoxin, etc were not evaluated.

5. Pharmacodynamics

5.1. Studies providing pharmacodynamic information

Comment: A number of PD studies reported in this section of the CER also contain PK data and
have been previously summarised in Table 2; therefore, they are not included in
Table 15.
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Table 15: Submitted pharmacodynamic studies

PD Topic Subtopic Study ID w
Secondary Healthy P010/1025 Effect of 100 mg ertugliflozin on QTc
Pharmacology subjects
Dose/response in Patients with | P042/1004 Ertugliflozin dose/response in patients
target population T2DM with T2DM
P016/1006 Dose-response of ertugliflozin QD in
patients with T2DM on stable doses of
metformin
Population PD and Patients with | PMAR-EQDD- Model based meta-analysis that attempts
dose-response T2DM B152c-DP4-444 to quantify the relationship between
analyses urinary glucose excretion and HbAlc
PMAR-EQDD- Ertugliflozin population dose-response
B152a-DP4-407 analysis in subjects with T2DM
ASR-EQDD-B152a- Characterisation of the relationship
DP3-253 between UGE and ertugliflozin dose in
subjects with T2DM

* Indicates the primary PD aim of the study. § Subjects who would be eligible to receive the drug if approved for
the proposed indication.

5.2. Summary of pharmacodynamics
5.2.1. Mechanism of action

Patients with diabetes have been shown to have elevated reabsorption of glucose which may
result in persistence of hyperglycaemia. 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 HbA1c levels
(HbHbA1c) 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.

5.3.  Pharmacodynamic effects
5.3.1. Primary pharmacodynamic effects
5.3.1.1. UGE healthy subjects

Study P036/1001 examined UGE following escalating (0.5 to 300 mg) single oral doses of
ertugliflozin in the fasted state or 100 mg ertugliflozin in the fed or fasted state in healthy
subjects. Overall, the results indicated that there was a dose-dependent effect on UGE; however,
for mean UGE (.24 1), a plateau was reached between 58 and 65 grams/day with doses = 30 mg
(fasted state). Following a high fat meal the UGEo.24 for a 100 mg dose of ertugliflozin was

71.2 grams/day, whereas, in the fasted state this value was 58.4 grams/day. Given that a high
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fat meal reduces ertugliflozin exposure by approximately 18% for AUCix these results are
consistent with the higher caloric intake in this dose group.

A second study, P037/1002 examined UGE and renal glucose reabsorption following multiple
QD doses of 1 mg to 100 mg ertugliflozin in otherwise healthy overweight or obese subjects. In
this study, ertugliflozin demonstrated a dose dependent effect on UGE as well as inhibition of
renal glucose reabsorption on Day 1 which persisted for the 14 days of QD dosing. This effect
occurred without changes in serum glucose and plasma C-peptide levels. Of note, there were no
episodes of hypoglycaemia reported in this study despite the sustained UGE observed
highlighting the inherently low hypoglycaemia risk associated with this glucose dependent
mechanism. There was no significant trend in body weight observed during the study.

5.3.1.2. UGE and plasma glucose in patients with T2DM

Two Phase Il studies (P016/1006 and P042/1004) involving over 500 T2DM patients provided
the main data to enable the dose-response modelling which was used to determine the doses to
be evaluated in the Phase III studies (discussed below). However, the proposed ertugliflozin
dose of 15 mg QD was not evaluated in either of these studies and the choice of the 15 mg dose
appears to be arbitrary in the materials provided regarding the modelling studies. The sponsors
have been asked to provide further justification regarding the choice of the 15 mg dose for the
pivotal studies.

Study P040/1007 examined UGE and plasma glucose following a single 2 mg or 4 mg dose of
ertugliflozin in patients with T2DM. Cumulative UGEy.24 was dose dependent with 70.4 g
secreted following the 2 mg dose and 80.5 g following the 4 mg dose. By contrast, weighted
mean plasma glucose over 24 h was similar following both the 2 mg (175.6 mg/dL) and 4 mg
(170.4 mg/dL) doses.

5.3.2. Secondary pharmacodynamic effects
5.3.2.1. QTc Effects

Study P010/1025 examined the QTc intervals following administration of ertugliflozin 100 mg,
or matching placebo or moxifloxacin 400 mg in healthy subjects. The results indicated that,
unlike moxifloxacin, at each of the 10 pre-specified time points up to 48 h post-dose, the upper
bounds of the 2-sided 90% Cls (equivalent to 1-sided 95% CI) for all of the time-matched mean
differences between ertugliflozin 100 mg and placebo were less than the pre-defined cut-off of
10 msec (highest value of the upper bound was 4.30 msec) (Table 16).

Table 16: Study P010/1025: Summary of statistical comparisons of QTcF between
ertugliflozin 100 mg and Placebo at each time point post dose by mixed effect model

Nominal Time Least Squares Mean (msec) Difference 90%0
Hour(s) Post Test Relerence (msec) Confidence Interval
Daose (Eringlifiozin 100 mg) (Placebao) ~ (Test-Reference)
0.5 414.95 414,85 0.09 (-1.22. 140}
| 417.89 41546 243 (1.12,3.74)
1.5 417.96 416.50 1.47 (0.15, 2.78)
2 416.99 416.68 0.30 {-1.01, 1.62)
3 415.10 415.61 249 (1.18, 3.81)
4 415,81 417.31 1.50 0.19, 2.81)
B 409.15 40846 (o8 (-0.63. 1.99)
12 41149 410,97 0.52 (-0.79. 1.83)
24 113360 410,37 299 (1.68. 4.30)
48 410,15 409 33 081 (=050, 2.12)
Mixed effect model with sequence, period. meatment. time and weamment-by-time interaction as fixed effects.

subject within sequence as a random effect and baseling QTcF as a covariate. was used
Abbreviations: msec = milliseconds; QTcF = QT interval corrected for heart rate using Fridericia’s formula,
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5.3.2.2.  Markers of RAAS activation

The Phase Il study, P042/1004 evaluated the effect on exploratory biomarkers of RAAS
activation following 4 weeks of administration of a range of oral doses of ertugliflozin plus
12.5 mg QD HCTZ in adults with T2DM. The results indicated that all doses of ertugliflozin
induced a mild diuretic effect. However, there were no significant changes in 24 h urinary
aldosterone, urinary sodium, or urinary potassium levels. In addition, both ertugliflozin (5 mg
and 25 mg) and HCTZ induced a small increase in trough plasma renin activity compared to
baseline from baseline to Week 4, which is unlikely to be clinically relevant.

5.3.2.3.  Serum and urinary biomarkers

Study P037/1002 also examined the effects of multiple QD doses of 1 mg to 100 mg ertugliflozin
on a range of exploratory serum and urinary biomarkers. For all dose groups examined,
ertugliflozin had no effect on serum sodium, potassium and calcium levels on Day 1 and Day 14
post-dose compared with baseline and no clear dose-related effect was identified for serum
magnesium levels. For serum phosphate and urinary sodium excretion, dose-related effects of
ertugliflozin were only transitory and appeared on Day 1 but not Day 14. For urinary phosphate
excretion, a visual trend for a transient decrease was also noted only on Day 1. In addition,
ertugliflozin had no effect 24 h urinary potassium, magnesium and calcium excretion on either
Days 1 or 14 and there was no clear dose-related effect present on Day 14 for iPTH area under
the curve from 0 to 8 h post-dose or from 0 to 24 h post-dose.

5.3.2.4. Bone biomarkers

The Phase Il study, P016/1006 examined the effects of ertugliflozin and sitagliptin on a range of
exploratory bone biomarkers. The results indicated that following administration of
ertugliflozin there were small shifts in serum electrolytes, though within the laboratory
reference ranges, and consistent with these changes was a numerical increase in iPTH. In
contrast to sitagliptin, some bone resorption was identified, as levels of serum CTX1 and urinary
NTX-1 were increased, following treatment with ertugliflozin; however, these effects did not
appear to be dose-dependent (Table 17). By contrast, no effects on markers of bone formation
(that is, OC, BSAP, and P1NP) were identified.
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Table 17: Study P016/1006: Summary of Baseline and change from Baseline to Week 12
in markers of bone homeostasis (Observed Cases)

Sitagliptin PE 04971720
Placeha 100 mg QD 1 mg QD Fmg QD 10 mg QD 25 mg QD
(N=53) (N=55) (N=54) N=55) [N=55) [N=55)
\PTH (peml}
Baseline N 1] 53 51 51 53 49
Mean (500 379301457 0AZ(1T03) MOE(1163)  ITTS01249) 6015 00)  6.06(1533)

Week 12
N 41 a7 47 R 11 9
Mean A (SO} 202(13.56) DI3(1314)  00L(ILTY 25301034} 200(IL3)  L1S(1514)
Sernan CIX-1 (ng'ml)

Blaselne N 50 ] 51 Fi 53 44
Ml (50) 0,33 {0.21) 033 {0.31) .30 (0,19 038 {0.17) 0.32 {0.25) 0.31 (0.13)
Wesk 12

N 41 17 47 4 11 9

Meana(SD)  002(0.10) 003011 003 {0.11) Q.05 {0.11) 0.07 (0.09) 0.07{0.10)
Unipary NTX (pmol bope collagen equivalent’'mmo] ereatinme)

Baselme N 1] 33 51 4] 2 33 E 47
Mean (500) JZTO(LT.200 3484 (2553 3021(13.12) 3XIe(14.33) 36.23(28.34) 28.90(l3.0¢)
Week 12

N 43 47 47 43 41 37
Meana (SD)  014{1307) 35001055}  340{1242) 227 (1041}  4BS(1171) 385 (1243)
TRAP-5b {LIL)

Tiazeline N ) 3 51 ] 5 0
Mean (5D 1914103 387 (12T 384 (1.03) 165 (0.0 180 (169 LE {109
Week 12

N 41 47 47 H 41 12

Meana(SD)  008(048) 012¢0.64)  017¢055)  009(0.623 00 (0.68)  0.12{0.68)
Senuni OC (ng'nal)

Haselme N ) Lk L} | a1 23 49
Mean (5D) 1653 (3.00) 1758 (15680 1584 (6090  16.03(3.02) 16.14(8.28) 16.97 (6.85)
Week 12

N 41 47 47 4= 41 39
Mean A (S0 090 (3 47) 02 (3.16) 56 (4 41) {63 (3409 0.07 {2.26) 1.31{4.11)
Seram DSAF ugL)

Baselme N 5 33 51 5l 53 439
Ml (500 13 58 (4.91) 1247 (7 0%) 1143 (3 1) 1227 (3%3) 1288 {7 61) 12 29 (4.50)
Wesk 12

N 41 47 47 EE| 11 19
Mean A (SD) 044 (2860 055(317)  033(253)  -102(3.04)  -0.81(445)  -0.55(233)
Serum PINT {ng/'ml)

Basclme N S0 53 51 31 33 49
Mean (50) 35.30(15.66) 364302504) WOI(I23T)  3330(13.30) 3663 (2551}  35.78(16.28)
Week 12

N 41 47 47 44 41 L
Mem A (SEN 259 (7.02) 447 (140 16} 0.20(7 15} 295 (5 78) 210700 200 (8 35)
Source: Table 14.2.12.1, 14.2.12.2, 142123, 14.2.124, 142125, 14.2.12.6, and 142.12.7

Abbrevianons: Nenumber of subjects; (D=once datly; SD=standard deviation: BSAP=hone-specific alkaline
phesplatase, CTX-1=Clemmnal 1elopephudes of bype-1 collagen, 1(PTH=mtact parathyrosl hormone
NTX=N-terminad relopepride; OC=gsteocalein; PINP= procollagen rype 1 amino-terminal propepride;
TRAP-Str=tartrale-ressstan] acid phosphatase sofom 3, A=change

5.3.3. Time course of pharmacodynamic effects
5.3.3.1.  Healthy subjects
Study P035/1051

Study P035/1051 examined UGEj.4 at steady state following ertugliflozin doses of 2.5 mg BD
and 7.5 mg BD or 5 mg QD and 15 mg QD in healthy subjects. The results identified that the
GMRs (BD/QD) of UGEo.24 for comparisons between 2.5 mg BD versus 5 mg QD and 7.5 mg BD
versus 15 mg QD were 110.16% (102.96%, 117.87%), and 102.77% (97.69%, 108.12%),
respectively, and the GMR 90%Cls fell within the pre-specified similarity boundaries (70%,
143%). Therefore, UGEo.24 at steady state is similar following ertugliflozin BD and QD
administration of a total daily dose of 5 mg (5 mg QD and 2.5 mg BD) or 15 mg (15 mg QD and
7.5 mg BD).

5.3.3.2. Patients with T2DM

Study P040/1007 also compared 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 2mg and 4 mg
respectively) and QD doses of 2 mg or 4 mg. The results indicated that there was no marked
difference in UGEo.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
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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.

Comment: These results indicate that there is no noticeable benefit in moving from a QD to a
BD dosing regimen.

Study PMAR-EQDD-B152c-DP4-444 was a model based meta-analysis (MBMA) that was
undertaken in an attempt to quantify the relationship between UGE and HbA1c for 4 SGLT2
inhibitors, including ertugliflozin. In this study, the relationship between dose and UGE and
HbA1c treatment effect was characterised by an Emax or sigmoid Ena.x dose response relationship
and the impact of between-trial differences in time of response measurement, baseline HbAlc,
baseline fasting glucose, eGFR, background anti-diabetic treatment, Asian versus non-Asian
studies, SGLT2 selectivity and SGLT2 inhibitor on the treatment effect was evaluated. The
MBMA model was then used together with the individual subject level UGE data from Study
P035/1051 to predict the potential difference in steady-state HbA1lc response following either
BD or QD dosing in subjects with T2DM. For a typical patient population with OAD background
treatment, baseline HbA1c of 8%, and baseline eGFR of 90 ml/min/1.73m?, the predicted
potential difference in HbA1c effect following BD and QD ertugliflozin was -0.025% (-0.045

to -0.008; 95% CI) for 2.5 mg BD and 5 mg QD and -0.010% (-0.019 to -0.003; 95% CI) for 7.5
mg BD and 15 mg QD. Moreover, the ratio of the predicted HbA1c effect was 1.043 (1.018 to
1.072; 90% CI) for 2.5 mg BD and 5 mg QD and was 1.016 (1.007 to 1.026; 90% CI) for 7.5 mg
BD and 15 mg QD.

5.3.4. Relationship between drug concentration and pharmacodynamic effects
5.3.4.1. HbAilc

Study PMAR-EQDD-B152a-DP4-407 represented a population dose response analysis, which
attempted to identify an appropriate structural exposure-response or dose-response model, as
well as to quantify the population response and variability in ertugliflozin-induced HbA1lc
reduction. Data from one Phase II (MK-8835-016/B1521006) and four Phase III studies (MK-
8835-001/B1521016, MK-8835-007/B1521017, MK-8835-003/B1521022 and MK-8835-
005/B1521019) were included in the analysis.

The final longitudinal dose-response model, which included baseline HbA1c, baseline eGFR,
duration of diabetes and anti-hyperglycaemic background treatment on Enax, and age and
baseline body weight on EDso, provided estimates for mean Emax (95% CI) and EDsg of -0.745%
(-0.899% to -0.624%) and 1.30 mg (0.0699 mg to 2.64 mg), respectively. The results also
indicated that response to placebo was significant with a mean (95% CI) of -0.135% (-0.223%
to -0.00412%).

In a representative T2DM patient, defined as a 57.3 year old patient, weighing 85 kg, with a
baseline HbA1c of 8.1%, an eGFR of 88.9 mL/min/1.73 m2, disease duration of 7.5 years, on a
background treatment of metformin, the model predicted placebo-adjusted change from
baseline (CFB) responses (mean (95% CI)) following 26 weeks of treatment with either 5 mg or
15 mg ertugliflozin were -0.674% (-0.805% to -0.565%) and -0.735% (-0.869% to -0.626%),
respectively.

The impact of significant covariates baseline HbA1c, eGFR and diabetes duration on Enmax, based
on the 5th and 95th quantiles of observed values and expressed as a percentage of Enax, was as
follows: baseline HbA1c from 6.9% to 10.1% resulted in 80.4% and 141% of Emax, respectively;
baseline eGFR of 41 mL/min/1.73 m2 to 123 mL/min/1.73 m2 resulted in 74.9% and 112% of
Emax, respectively; and baseline diabetes duration of 0.417 years to 20.9 years resulted in 120%
and 65.8% of Emax, respectively. While the offset for other background treatment (background
treatment different from metformin or diet and exercise alone) on Enax was significant, it was
confounded by study and interpretation is specific to MK-8835-001/B1521016. The offset
background treatment of diet and exercise alone on Enax was not significant.
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The 1.30 mg estimate of EDso was not precise, with a RSE and 95% CI of 45.0% and 0.0699 mg
to 2.64 mg, respectively, and subsequent covariates introduced on EDso were also not well
estimated. Weight was not a significant predictor of EDs as evidenced by the associated 95% CI
(-11.0 to 6.37), and would not be expected to impact predictions of HbAlc. Age was a significant
predictor of EDso; however, the effect of age on EDso was not well estimated (mean, 3.25;

95% CI, 0.648 to 16.7). Therefore, any predictions incorporating age should be interpreted with
caution.

5.3.4.2. UGE

Study ASR-EQDD-B152a-DP3-253 represented a population PK/PD analysis, which was
undertaken using nonlinear mixed-effects modelling in an attempt to characterise the
relationship between UGEy.24 and ertugliflozin dose in patients with T2DM using data from the
ambulatory blood pressure study B1521004. The final model provided an estimate of the
maximal baseline-adjusted UGEy.24 response (95% CI) of 71.5 (57.9 to 87.3) g/day and an EDsg
(95% CI) of 0.752 (0.299, 1.58) mg. Baseline UGE (95% CI) was estimated as 2.37 (1.69, 3.37)
g/day and 0.622 (0.381, 1.03) g/day, respectively, for males and females. Following 28 days of
administration the predicted UGE (90% CI) for the 5 mg ertugliflozin dose was 62.5 (54.9, 69.7)
g/day and for the 15 mg dose was 68.9 (58.9, 78.7) g/day.

5.3.5. Effect of renal impairment on pharmacodynamic response

Study P009/1023 examined the effects of mild, moderate and severe renal impairment on the
PD effects of ertugliflozin following a single oral dose of 15 mg in subjects with T2DM.

5.3.5.1. UGE

The results of the UGE analysis indicated that the adjusted geometric mean values for the
change from baseline in UGE on Day 1 were lower in the T2DM renal impairment groups than in
subjects with T2DM but normal renal function. For instance, the UGEo.24 values on Day 1 in the
mild, moderate and severe renal impairment groups were 49.75% (90% Cl: 27.22%, 90.93%),
38.10% (90% CI: 20.85%, 69.64%), and 13.95% (90% CI: 7.32%, 26.58%) compared to subjects
with T2DM but normal function group (72.31 g).

5.3.5.2. 24 h Inhibition of glucose reabsorption

The geometric mean changes from baseline in 24 h inhibition of glucose reabsorption (%) at
Day 1 were 29.19% and 33.34% in the healthy and T2DM normal renal function groups,
respectively. A one way ANOVA analysis that there was no apparent difference between the
T2DM renal impairment groups and the T2DM normal renal function group in change from
baseline in 24 h inhibition of glucose reabsorption (%) at Day 1 and the Day 1 adjusted
geometric mean changes from baseline in 24 h inhibition of glucose reabsorption (%) were
25.58%, 28.84%, and 24.25% for the mild, moderate, and severe renal impairment groups
respectively.

5.3.6. Pharmacodynamic interactions

The population dose-response analysis, PMAR-EQDD-B152a-DP4-407, also provided
predictions of mean placebo-adjusted CFB HbA1lc response following co-administration of
rifampicin with either 5 mg or 15 mg ertugliflozin. The results indicated that in the presence of
rifampin the effectiveness of ertugliflozin to lower CFB HbA1c was slightly decreased as the
values for the 5 mg and 15 mg doses were approximately 0.05 and 0.02 lower, respectively.

5.4. Evaluator’s overall conclusions on pharmacodynamics

Ertugliflozin is an oral, selective inhibitor of SGLTZ2 that inhibits renal glucose reabsorption and
results in increased UGE and reductions in plasma glucose and HbA1c in subjects with T2DM.
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5.4.1. Primary PD in healthy subjects

For healthy subjects in the fasted state, increases in UGEo.24 were dose dependent over the
range of 0.5 mg to 30 mg. At doses = 30 mg UGEo.24 plateaued between 58 and 65 grams/day.
Following multiple QD doses of 1 mg to 100 mg ertugliflozin in otherwise healthy overweight or
obese subjects UGE increased and renal glucose reabsorption decreased dose dependently.

5.4.2. Primary PD in T2DM

Two Phase Il studies (Studies P016/1006 and P042/1004) involving over 500 T2DM patients
provided the main data to enable the dose-response modelling which was used to determine the
doses to be evaluated in the Phase III studies. However, the proposed ertugliflozin dose of

15 mg QD was not evaluated in either of these studies and the choice of the 15 mg dose appears
to be arbitrary in the materials provided regarding the modelling studies. The sponsors have
been asked to provide further justification regarding the choice of the 15 mg dose for the pivotal
studies.

5.4.3. PD modelling and analyses

For a typical patient with T2DM, MBMA predicted that following ertugliflozin doses of 2.5 mg
BD or 5 mg QD and 7.5 mg QID or 15 mg BD there was little difference in effect of ertugliflozin.

Population dose-response analysis predicted that in a typical patient with T2DM on a
background of metformin, the placebo-adjusted CFB in HbA1c following 26 weeks of treatment
with either 5 mg or 15 mg ertugliflozin were -0.674% (-0.805% to -0.565%) and -0.735%
(-0.869% to -0.626%), respectively. Whereas, for a typical patient with Stage 3a CKD the
predicted mean placebo-adjusted CFB HbA1c response for the 5 mg and 15 mg ertugliflozin
doses were -0.458% (-0.603% to -0.339%) and -0.518% (-0.681% to -0.393%), respectively.

Following 28 days of administration the predicted UGE (90% CI) values for the 5 mg and 15 mg
doses of ertugliflozin were 62.5 (54.9, 69.7) g/day and 68.9 (58.9, 78.7) g/day, respectively.

Rifampin co-administration induced a slight decrease in the ability of ertugliflozin to lower CFB
HbAlc.

In patients with T2DM, UGEy.24+ was dose dependent with 70.4 g excreted following the 2 mg
dose and 80.5 g following the 4 mg dose. By contrast, weighted mean plasma glucose over 24 h
was similar following both the 2 mg (175.6 mg/dL) and 4 mg (170.4 mg/dL) doses.

5.4.4. Secondary pharmacodynamic effects
5.4.4.1.  Healthy subjects

Unlike 400 mg moxifloxacin, 100 mg ertugliflozin had no effect on QTc interval in healthy
subjects. Following multiple QD doses ranging from 1 mg to 100 mg to otherwise healthy
overweight or obese subjects, ertugliflozin had no effect on serum sodium, potassium and
calcium levels or magnesium and calcium excretion on either Day 1 or Day 14 of treatment and
no clear dose-related effect was identified for serum magnesium levels or iPTH AUC.

5.4.4.2. T2DM

Following co-administration of a range of oral doses of ertugliflozin and 12.5 mg QD HCTZ for

4 weeks in patients with T2DM, ertugliflozin had a mild diuretic effect. By contrast it had no
effect on 24 h urinary aldosterone, urinary sodium or urinary potassium. In contrast to
sitagliptin, ertugliflozin induced minor bone resorption, as indicated by increased levels of
serum CTX1 and urinary NTX-1; however, these effects did not appear to be dose-dependent. By
contrast, no effects on markers of bone formation were identified.

5.4.4.3. Time course of PD effects

UGEo.24 was similar following BD and QD doses of ertugliflozin, following the equivalent total
daily dose, in healthy subjects and in subjects with T2DM.
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Comment: The sponsor states the following in regards to the selection of doses for the Phase II1
studies:

‘Since single oral doses as high as 300 mg, multiple doses of 100 mg QD up to 14 days
and 25 mg QD up to 12 weeks were associated with an acceptable safety profile in the
Phase I and Phase Il studies, the key drivers for Phase IlI dose selection were the dose-
response relationships for the change from baseline in HbA1c, FPG, and body weight in
T2DM subjects from the 12 week Phase Il dose-ranging study (Study P016/1006). The
relationship between change from baseline in HbA1c or FPG or body weight at Week
12 versus dose was described by an maximum effect (Ena) model that included dose as
a continuous variable. Phase 11l dose selection was also supported by dose-response
modelling of the PD marker, 24 hour UGE, in subjects with T2ZDM from the 4 week
Phase 11 Study P042/1004.

The two Phase II studies mentioned (Studies P016/1006 and P042/1004)
examined the following doses of ertugliflozin: 1 mg, 5 mg, 10 mg and 25 mg.
Therefore as neither of the dose ranging/dose response Phase Il studies directly
examined the 15 mg dose and its choice appears to be arbitrary in the materials
provided regarding the modelling studies, it is unclear why the 15 mg dose was
chosen for the Phase III and additional Phase I trials.

6. Dosage selection for the pivotal studies

6.1. Pharmacokinetics and pharmacodynamics: dose finding studies

Oral doses of ertugliflozin as high as 300 mg (single dose), 100 mg QD (up to 14 days), and 25
mg QD (up to 12 weeks) demonstrated appropriate safety and tolerability in the early Phase I
and 2 studies. The selection of the 5 mg and 15 mg doses for the Phase III studies was also
supported by the safety and tolerability profile for ertugliflozin in Phase I and II clinical studies
up to 12 weeks in duration. When accounting for species differences in protein binding, the
highest Phase Il dose of 15 mg QD represented an exposure which was approximately 12 fold
(for Tmax (maximum concentration)) and 11 fold (for area under curve over 24 hours (AUCo-24))
lower than exposure at the no observed adverse effect level (NOAEL) in the 6-month toxicology
study in the most sensitive species (rat).

6.2. Phase Il dose finding studies

The Phase Il Study P016/1006 assessed dose-response following 12 weeks of treatment with
ertugliflozin (1 mg, 5 mg, 10 mg and 25 mg QD) and sitagliptin 100 mg QD in 328 subjects with
inadequately controlled T2DM who were receiving stable doses of metformin (refer section
Efficacy below). Results from this study confirmed the minimally efficacious dose as 1 mg with
the 2 highest doses (10 mg and 25 mg) offering little incremental increase in efficacy (that is,
effect on HbA1lc, FPG and body weight) relative to the 5 mg once daily dose. The efficacy
observed with the 5 mg QD represents greater than ED80 for the endpoints of HbHbA1c, FPG
and body weight. In addition to effect on glycaemic control and body weight, ertugliflozin was
observed to result in a clinically meaningful decline in seated trough blood pressure. There was
no overall dose related increase in the frequency of AEs across the 25 fold range of doses
evaluated (1 mg QD to 25 mg QD).

Another Phase II Study P042/1004 evaluated dose response (in terms of reduction in SBP, UGE
and FPG) following 4 weeks treatment with ertugliflozin doses (1 mg, 5 mg or 25 mg) and HCTZ
in 193 subjects with T2DM and inadequate glycaemic and blood pressure control. Consistent
with the mechanism of ertugliflozin , there was a statistically significant increase in 24 hour UGE
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and decrease in FPG at Week 4 for all 3 dose groups of ertugliflozin versus placebo although the
25 mg dose did not lead to much greater increase in UGE or decrease in FPG compared to the

5 mg dose (Table 18). These Phase Il studies were discussed in detail. The above two Phase Il
studies provided the main data to enable the dose-response modelling which was used to
determine the dose selection for the pivotal Phase III studies.

Table 18: Statistical analysis (ANCOVA) of change from Baseline in 24 hour urinary
glucose excretion (Grams/day) at week 4 (FAS LOCF)

Difference From Placebo

Test N LS Aean B0 ClI
Treatment LS Mean B0%% 1 p-value
24-Hour UGE (grams per 24
howers )
Placebo 35 4.15 -3.50.11.81
HCTZ 12.5 mg 39 (.48 -1.76. 6.80 -4.63 -15.22, 5.96 0.713
PF-04971729 1 mg 36 46.33 38.79. 53.88 42,18 31.42, 52.94 0000
PF-04971729 5 mg 34 6454 56.77.72.31 6i0.39 49,47, 71.31 0000
PF-04971729 25 mg 36 74.49 66.87. 82.11 70.34 59,58, 81.10 0,000

Based on ANCOVA with treatment as fixed effect and baseline as a covariate.

pevalue is one-sided,

UGE was comected for a duration of 24 hours {with appropriate duration of collection defined as =20 hours and

<28 hours).

Mote: The Ns m this table are not the same as those i the FAS because not all subjects had evaluable data at

Week 4

Abbreviations: N=number of subjects: HCTZ=hydrochlorothiazide: FAS=full analysis set, LOCF=last

observation carried forward: UGE=urinary glicose excretion: LS=least squares; Cl=confidence interval:

ANCOVA=analvsis of covariance: mz=millieramis)
However, the proposed ertugliflozin dose of 15 mg QD was not evaluated in either of these
studies and the choice of the 15 mg dose appears to be arbitrary in the materials provided
regarding the modelling studies. The sponsors have been asked to provide further justification

regarding the choice of the 15 mg dose for the pivotal studies.

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

Ertugliflozin doses of 5 mg and 15 mg QD were evaluated in all seven Phase III studies. Both
ertugliflozin 5 mg and 15 mg demonstrated clinical efficacy in the Phase III studies. The
recommended starting dose is 5 mg and the 15 mg dose provides incremental glycaemic efficacy
compared to the 5 mg dose. Although the studies were not powered for or designed to detect
between-dose differences, the effects on HbAlc, FPG, and 2 h PPG were generally greater for 15
mg versus 5 mg ertugliflozin across the Phase III studies.

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

The doses of ertugliflozin evaluated in the Phase III clinical studies were 5 mg and 15 mg

once daily (QD). Since oral doses of ertugliflozin as high as 300 mg (single dose), 100 mg QD (up
to 14 days) and 25 mg QD (up to 12 weeks) were safe and well tolerated in Phase I/ 2 studies,
dose selection was based on dose-response modelling of efficacy endpoints (HbA1lc, 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). The sponsors have stated that for these endpoints, the 5 mg and 15 mg
doses consistently elicited a response that was >80% and >90% of the maximum response,
respectively (Table 19). However, it is not clear how the results shown in the table summarising
the ‘Estimated percent maximum response for various endpoints’ were calculated. Furthermore,
it is important to note that neither of the Phase II studies evaluated the proposed 15 mg QD
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dose of ertugliflozin and the sponsors have been asked to provide further clarification regarding
choice of the 15 mg QD dose for the pivotal Phase III studies.

Table 19: Estimated percent maximum response for various endpoints

Ertuglifiozin UGE - T2DM ALC FPG
Dose _ (ED%=0.78mg) (EDs~1 mg) _ (EDg=1.1 mg)
5 mg 87% 83% 82%
15 mg 95% 94% 93%

Abbreviations: A1C = hemoglobin Aj.: EDsy = dose producing half (50%) of the maximal response:
FPG = fasting plasma glucose: T2DM = type 2 diabetes mellitus; UGE = unnary glucose excretion,

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data

The Phase III program included 7 pivotal studies to support the efficacy of ertugliflozin as
monotherapy and combination therapy. All Phase III studies evaluated 2 doses of ertugliflozin
(15 mgand 5 mg QD) (Table 20).

Table 20: Overview of Phase III studies

Srudy I Randomuzed Populahion [ N I Smdy Design l Treatment Groups and Number of Subjects [ Treatment Duration
Randomuzed
PO03 1022 mm =18 vears of age with T2DM | 461 Mulncenter. randomuzed (1:1:1). Placebo (n=153) 52 weeks
Monotherapy and glycennc control (A1C 7.0% double-blind. placebo-controlled Ermughfiona 15 mg (o=152) Phase A° 26 weeks
o 10.5%. mammmm Ermaghfioznn 5 mg (o=156) Phase B: 26 weeks
Subgects recenving placebo who did not recerve
glvoemuc rescue therapy m Phase A were
switched to metforman i Phase B
Add-on to metformin
POOT1017 Adult subects 218 years of age wath T2DM 62l Multcenter. randomuzed (1:1:1), Placebo (o=209) 104 weeks
Placebo- and madequate ghycenuc control (AIC 7.0% double-blmd. placebo-controlled Ermghfionn 15 mg (o=205) Phase A° 26 weeks
controlled add-on | to 10 5%, mchusive) on background of Ermghfionn § mg (=207) Phase B 78 weeks
1o metformun metfornun
Subyects recenang placebo who did not recerve
glveenuc rescue therapy m Phase A were
switched to glmeperide in Phase B
POO21013 mm ~18 vears of age with T2DM 1326 Mulncenter. randomuzed (1:1:1). Ghmepende up to § mg (o=437) 104 weeks.
Ermghifiozmn vs and ghycemuc coatrol (A1C 7.0% double-blmnd. actrve-controlled Ermghflonn 15 mg (o=#41) Phase A- 52 weeks
glimepinde as 0 9.0%, mr]onhrxpmd Ermghflonn 5 mg (o=448) Phase B: 52 weeks
add-on to metformun
metformun
[ PO0S/ 1019 Adull subjects =18 years of age wath T2DM | 1233 Multicenter_randonuzed 100 mg (n=347) 51 Weels
Ermghifiozin plus | and madequate ghycenuc control (A1C 7.5% (1:1:1:1:1), double-blnd, factonal Ermﬂeuliag(n-‘m Phase A 26 weeks
staghptm to 11.0%. mchusive) on background of Ermaghflozn 5 mg (a=250) Phase B: 26 weeks
factonal metfornun Mﬁuls:uumlwmﬂr\:;ﬂ
Ermughflozn 5 mg staghipin 100 mg (0=243)
Add-on to metformin sit.
PO061015 Adult subjects 218 years of age wath T2DM | 463 Multicenter, randomuzed (1:1.1). Placebo (n=153) 52 Weeks
Add-on 10 and madequate ghycemuc coatrol (A1C 7.0% double-blind. placebo-controlled Ermghfionn 15 mg (o=154) Phase A" 26 weels
metformm plus to 10.5%, mchusive) on background of Ermughfionn 5 mg (o=156) Phase B: 26 weeks
Co-administration with in on diet and exercise alone
[ Adult subjects =18 years with and M Multicenter, randomuzed (1.1.1), Placebo (n=97) 26 weeks
Ermuglifiozin plus | madequate ghveemic control (AIC 808 10 double-blind. placebo-controlled Ermghflozn 15 mg singhptn 100 mg (a=96)
sitaghptin imnal | 10.5%. mchusive) on diet and exercise Ermghifionn § mg'staglptn 100 mg (0=98)
combumanon
Studies in special pop
POO1T016 Adult subjects 235 years of age with T2DM | 468 Multicenter, randomuzed (1.1.1), Placebo (n=154) 5T Wedss
Moderate renal Stage 3 chronic kndney disease, and double-blind, placebo-controlled Emughifionn 15 mg (n=156) Phase A 26 weeks
control (AIC 7.0% 10 Ermughfiozn $ mg (o=158) Phase B: 26 weeks
10 huhﬂw}mw with standard
=)
POOI02] Adults subjects 240 years of age with $000° Multicenter. randomuzed (1.1.1). | Placebo (n=2060") Event-driven.
CV outcomes- T2DM and madequate glhvoenuc control double-bhnd. placebo-controlled Emighflonn § mg (ae=26671 approxmately 5 to
(AIC 7.0% 1o 10.5%, inclusive) on Ermghfiozia 15 mg (0=2667" ) 6 years
standard of care and with

established vascular disease imvohang the

coronary, mth:lmﬂclpmplni
vascula
Mmmwm 245 10 <60 mlmun/1 73 o (Stage JA chromsc kadney disease; 309 sutyects) and eGFR 230 10 <45 ml men'] 73 m” (Stage 3B chromc ladney disease.

159 subgects)
mmuwmmmmwnmmmﬂm Therefore. the efficacy data for this study and for the substudses are not part of thas SCE. Three ghycemuc efficacy
substudaes are part of thas stady: add-on to SU ctfo with SU. and add-om to msulin with or without metformun
iwmﬂmwnuw

AlC=glycos gl Aye, CV eGFR=estimated glomerular filtration rate, p=numiber of subjects randomly assigned to study medication, N=overall mumber of

1o study SCE=Summary of Chnscal Efficacy. 2 diabetes mellimus
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7.1.1. Monotherapy

Study P003/1022: A Phase III, 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.

7.1.2. Combination with other anti-hyperglycaemic agents (AHAs)
7.1.2.1.  Add-on to metformin

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.

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.

Study P005/1019: A Phase III, 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.

7.1.2.2.  Add-on to metformin plus sitagliptin

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.

7.1.2.3. Co-administration with sitagliptin in subjects on diet and exercise alone

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.

7.1.2.4.  Studies in special populations

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.

7.2. Pivotal or main efficacy studies
7.2.1. Study P003/1022: Monotherapy
7.2.1.1.  Study design, objectives, locations and dates

This was a 52 week, multi-centre, randomised, parallel-group study with a 26 week, double
blind, placebo controlled treatment period (Phase A) followed by a 26 week active controlled
treatment period (Phase B);3 in men and women, = 18 years of age with T2DM, diagnosed in

3 At entry into Phase B (following completion of Week 26 procedures), non-rescued subjects in the placebo treatment
group received blinded metformin in addition to placebo for ertugliflozin while non-rescued subjects in the
ertugliflozin groups received placebo for metformin in addition to ertugliflozin 5 mg or ertugliflozin 15 mg. Subjects
rescued with metformin in Phase A entered into Phase B and continued to receive open label metformin in addition
to their original randomised treatment.
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accordance with the American Diabetes Association (ADA) guidelines, and inadequate glycaemic
control (HbA1c 7.0 to 10.5% (53 to 91 mmol/mol), inclusive) despite diet and exercise. The
study included a screening diet/exercise run-in period of approximately 3 to 11 weeks
(including a 1 week screening period, an 8 week diet/exercise period where applicable subjects
discontinued and remained off previous allowable background diabetes therapy and a 2 week
single blind placebo run-in period prior to randomisation); a double blind treatment period of
up to 52 weeks, and a post-treatment telephone contact 14 days after the last dose of blinded
study medication (Figure 1).

Figure 1: Study P003 /1022 design

Go to combined
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The primary objective was to assess the effect on HbA1lc of 5 mg and 15 mg ertugliflozin
compared with placebo. The secondary objectives were to assess the effect of ertugliflozin (5 mg
and 15 mg) compared with placebo on FPG, body weight, incidence of HbAlc < 7.0%

(53 mmol/mol), PPG, SBP and DBP.

The study was conducted in 7 countries at 81 study centres: 16 in Canada, 4 in Israel, 11 in Italy,
1 in Mexico, 9 in South Africa, 19 in the United Kingdom and 21 in the United States.

Comment: Results from Phase A were presented in the CSR provided in the submitted dossier.
A separate CSR, including results from Phase B, will be prepared at the end of the
study which was not available in this submission. The design of this study and key
elements including the inclusion of a placebo group for 6 months in subjects with
T2DM is in accordance with the TGA adopted EMA guidelines for the development
of diabetes medications. Given the changing glycaemic control over time in patients
with T2DM, comparing ertugliflozin treatment to placebo provides the best means
of adequately determining the extent of efficacy. Due to the placebo-controlled
nature of the study, several conditions;* were incorporated into the study to ensure
that exposure to prolonged hyperglycaemia was minimised.

4 First, the protocol utilised progressively stricter glycaemic rescue criteria beginning on Day 1. Additionally, subjects
were counselled on diet and exercise in this study as a means of maintaining glycaemic control. Subjects were also
counselled on signs and symptoms of hyperglycaemia and instructed to contact the clinical centre for evaluation
should these findings occur.
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7.2.1.2.  Inclusion and exclusion criteria
The main inclusion criteria were:
* Subjects aged > 18 years with a diagnosis of T2DM in accordance with ADA guidelines;

* HbAlc at initial screening visit (S1) of 7.0 to 10.5% (53 to 91 mmol/mol) for subjects with
no prior allowable oral AHA for = 8 weeks prior to S1 and 6.5 to 9.5% (48 to 80 mmol/mol)
for subjects on monotherapy with a single allowable oral AHA;

* Subjects on a single allowable oral AHA had to be willing to discontinue this medication
starting at Screening Visit (S2) and remain off this medication for the duration of the study.
Allowable oral AHAs for discontinuation were metformin, sulfonylureas, dipeptidyl
peptidase-4 (DPP-4) inhibitors, glinides or alpha-glucosidase inhibitors;

* BMI > 18 kg/m2 and written informed consent;

* Male or female not of reproductive potential’ or female of reproductive potential practising
acceptable birth control measures.¢

The main exclusion criteria were history of type 1 diabetes mellitus, other specific types of
diabetes, subjects with < 80% compliance based on pill count with placebo run-in medication;
history of MI, unstable angina, arterial revascularisation, stroke, TIA or NYHA functional

Class II1/1V heart failure within 3 months of screening; SBP > 160 mmHg and/ or

DBP > 90 mmHg after at least a 5 minute seated rest; clinical significant laboratory or ECG
abnormality; obstructive uropathy or indwelling urinary catheter, clinically significant
malabsorption syndromes.

7.2.1.3.  Study treatments

Ertugliflozin 5 mg, ertugliflozin 10 mg and matching placebos were supplied as immediate-
release tablets for oral administration. Tablets were packaged into bottles. During the single
blind placebo run-in was administered starting at Day -14/Visit S3 where subjects were
instructed to take 1 tablet of placebo ertugliflozin 5 mg and 1 tablet of placebo ertugliflozin

10 mg each morning. Subjects were prescribed glycaemic rescue therapy in the form of

open label metformin in Phase A, and dosed according to physician judgment, if they met
specific, progressively more stringent, glycaemic criteria based on a repeated, confirmed FPG or
HbA1c measured by the central laboratory (refer Table 21).

Table 21: Glycaemic thresholds

Randomization through Week 6: FPG =270 mg/dL (15.0 mmol/'L)
After Week 6 through Week 12: FPG =240 mg/dL (13.3 mmol'L})
After Week 12 through Week 26: FPG =200 mg/dL (11.]1 mmol/L)
After Week 26 FPG =200 mg/dL (11.1 mmol/L})

or ALC =8.0% (64 mmol/mol)

5 Was postmenopausal defined as at least 12 months with no menses in women = 45 years of age, or had a
hysterectomy and/or bilateral oophorectomy, or had bilateral tubal ligation or occlusion at least 6 weeks prior to
Screening Visit

6 Agreed to remain abstinent from heterosexual activity (if this form of birth control was accepted by local regulatory
agencies and ethics review committees as the sole method of birth control), or agreed to use (or have their partner
use) acceptable contraception to prevent pregnancy while the subject was receiving study medication and for 14 days
after the last dose of study medication. Two methods of contraception were used to avoid pregnancy. Acceptable
combinations of methods included: ¢ Use of one of the following double-barrier methods: diaphragm with spermicide
and a condom; cervical cap and a condom; or a contraceptive sponge and condom.  Use of hormonal contraception
(any registered and marketed contraceptive agent that contained an oestrogen and/or a progestational agent
[including oral, subcutaneous, intrauterine and intramuscular agents, and cutaneous patch]) with one of the
following: diaphragm with spermicide; cervical cap; contraceptive sponge; condom; vasectomy; or intrauterine
device (IUD). » Use of an IUD with one of the following: condom; diaphragm with spermicide; contraceptive sponge;
vasectomy; or hormonal contraception e Vasectomy with one of the following: diaphragm with spermicide; cervical
cap; contraceptive sponge; condom; IUD; or hormonal contraception.
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The investigator was responsible for managing the initiation and titration of the rescue
metformin therapy consistent with the country-specific product label standards of care for
management of subjects with T2DM. Before initiating open label metformin therapy in Phase A,
the investigator was to review the subject's most recent eGFR and creatinine values to assess if
metformin treatment was appropriate based on formal guidelines (local clinical practice
guidelines or the approved metformin product label in the country of the investigator site). For
subjects who initiated glycaemic rescue therapy, discontinuation criteria for hyperglycaemia
applied to subjects who had completed titration of metformin to the maximal tolerated,
approved dose, as per the dose approved in the country of the site, and had been maintained on
a stable tolerated dose for = 4 weeks for metformin.

Medications that were prohibited (as indicated in the exclusion criteria)? were not permitted
prior to or during the study. Thyroid replacement medication (for example, thyroxine) was
permitted, but subjects were to be on a stable dose for at least 6 weeks prior to randomisation.
Subjects who were not on a stable dose of blood pressure or lipid altering medications at S1
were scheduled appropriately for S3 and Day 1 to ensure they had a stable dose for at least

4 weeks prior to randomisation. Subjects had to abstain from all food and drink (except water)
at least 10 hours prior to any blood sample collections for clinical laboratory tests and fasting
glucose monitoring. Subjects were counselled on appropriate dietary and lifestyle guidelines for
T2DM at S2 and asked to maintain these guidelines throughout participation in the study.
Counselling on dietary guidelines was in accordance with local medical standards of care for
subjects with T2DM.

7.2.1.4.  Efficacy variables and outcomes

The primary glycaemic efficacy endpoint was the change from baseline in HbAlc at Week 26.
HbA1c reflects average glucose concentrations over the past 3 to 4 months and, therefore,
provides a useful index of glycaemic control and it is a standard efficacy endpoint used to assess
the glycaemic efficacy of AHAs. HbA1c is also a key glycaemic parameter which correlates with
reduction of risk of diabetic microvascular complications.

Secondary glycaemic efficacy endpoint was the change from baseline in FPG at Week 26. FPG
was assessed to characterise the earlier time course of glucose control with the ertugliflozin
treatment. Other secondary endpoints were change from baseline in blood pressure8 and body
weight9 and incidence of subjects achieving HbA1lc < 7% and < 6.5%. Other efficacy endpoints
included the proportion of subjects who received glycaemic rescue therapy, time to initiation of
rescue.

PD assessments: Samples collected for glucose, insulin and C-peptide as part of the MMTT were
evaluated to assess measures of insulin sensitivity and insulin secretion (including HOMA-beta,
IGI, and AUC C-peptide/AUC-glucose). Area under the curve (AUC) for glucose, insulin and
C-peptide was calculated for each subject at Day 1 and Week 26 using the linear trapezoidal
method. Fasting glucose and C-peptide were used to calculate beta cell function (HOMA-beta). In
addition to the total AUC and the 2-hour post-prandial glucose assessments, incremental AUCg
and incremental 2 hour post-prandial glucose changes from baseline were evaluated.

Treatment compliance: Subjects were directed to bring any used and unused bottles to each
visit. The investigator was to maintain a complete and current accountability record for the

7 Use of the following prohibited therapeutic agents. These agents were not to be used from 12 weeks prior to
Screening Visit (S1) through the completion of the study: a. Insulin of any type (except for short-term use during
hospitalization). b. Other injectable AHAs (eg, pramlintide, exenatide, liraglutide). c. Pioglitazone or rosiglitazone. d.
Another SGLT2 inhibitor. e. Bromocriptine (Cycloset). f. Colesevelam (Welchol). g. Any other anti-hyperglycaemic
therapy with the exception of the protocol-approved agents.

8 Sitting blood pressure (and pulse rate) was measured in triplicate using an automated, oscillometric blood pressure
measuring device at specified time points

9 Body weight was measured in duplicate using a standardised, digital scale at specified time points.
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blinded study medication. Compliance with the placebo run-in medication was monitored by
study personnel at the site at the end of the placebo run-in on Visit 4/Day 1, by comparing the
returned single blind study medication with the amount dispensed and the information
reported by the subject. Subjects who were < 80% compliant (based on pill count) with the
placebo run-in medication were ineligible for randomisation.

7.2.1.5. Randomisation and blinding methods

Phase A of this study was subject, investigator, and Sponsor blinded. On Day 1 of Phase A
randomised, double blind primary treatment period, each subject was randomly assigned (in a
1:1:1 ratio) to ertugliflozin 5 mg, ertugliflozin 15 mg or placebo. The study utilised a double-
dummy approach to maintain double blinding, with a placebo tablet matching the ertugliflozin 5
mg tablet and another placebo tablet matching the ertugliflozin 10 mg tablet. Subjects were
instructed to take 1 ertugliflozin 5 mg tablet (or matching placebo) and 1 ertugliflozin 10 mg
tablet (or matching placebo) daily. Thus, all subjects were to take 2 tablets each day of
ertugliflozin/placebo.

Allocation of subjects to treatment groups proceeded through the use of a randomisation
system (interactive voice response system (IVRS)) that was accessible 24 hours per day,
365 days per year. Subject information was entered into the system starting at S1 when the
subject was assigned to a unique identifier which was retained throughout the duration of
participation in the study. A computer-generated randomisation code using the method of
random permuted blocks was utilised to assign on Day 1 (V4) subjects to 1 of 3 treatment
regimens (ertugliflozin 5 mg, ertugliflozin 15 mg or placebo).

7.2.1.6.  Analysis populations

The Full Analysis Set (FAS) population was the primary analysis population for most efficacy
endpoints. For analyses that used the constrained longitudinal data analysis (cLDA) model, the
FAS population, defined separately for each analysis endpoint, consisted of all randomised
subjects who:

* Received at least 1 dose of study treatment;

* Had a baseline measurement or at least 1 post-randomisation measurement for the analysis
endpoint subsequent to at least 1 dose of study treatment.

7.2.1.7.  Sample size

The sample size of approximately 450 subjects was based on providing safety data for subjects
on no background diabetes medication (that is, on the use of ertugliflozin as monotherapy). This
number was also expected to enable a statistically robust assessment of the primary endpoint
which was the change in HbA1c from baseline at Week 26. With a sample size of approximately
450 subjects randomised equally to ertugliflozin 5 mg, ertugliflozin 15 mg or placebo,

120 subjects per group were expected to complete the 26 weeks duration of treatment
assuming a dropout rate of 20%. This sample size provided greater than 99% power to detect a
difference of 0.6% in the change from baseline at Week 26 in HbA1c assuming a SD of 1.0%10
based on a 2-sided test at a 5% level of significance.

7.2.1.8. Statistical methods

An ordered testing procedure was used to assess a collection of primary and secondary
hypothesis tests (see Table 22 below)

10 n studies of monotherapy with other SGLT2 inhibitors (dapagliflozin and canagliflozin) in subjects with T2DM and
inadequate glycaemic control by diet and exercise alone, estimates of the standard deviation (SD) of the change from
baseline in A1C after 24 or 26 weeks ranged from 0.80% to 1.05%. Therefore, a SD of 1.0% was taken as a
conservative estimate for sample size calculations.
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Table 22: Statistical decision rules Ordered testing procedure

Endpoint®

Arm Comparison

1 Change from baseline in A1C 15 mg ertugliflozm vs. placebo
2 Change from baseline 1n A1C 5 mg ertugliflozin vs. placebo
3 Change from baseline in FPG 15 mg ertugliflozin vs. placebo
4 Change from baseline in FPG 5 mg ertugliflozin vs. placebo
5 Change from baseline 1n body weight 15 mg ertugliflozin vs. placebo
6 Change from baselne in body weight 5 mg ertugliflozin vs. placebo
7 Proportion of subjects with A1C = 7.0% 15 mg ertugliflozin vs. placebo
8 Proportion of subjects with A1C = 7.0% 5 mg ertugliflozin vs. placebo
9 Change from baseline 1n 2-hour post-prandial glucose 15 mg ertugliflozin vs. placebo
10 Change from baseline 1n 2-hour post-prandial glucose 5 mg ertugliflozin vs. placebo
11 Change from baseline in systolic blood pressure (sitting 15 mg ertugliflozin vs. placebo
position)
12 Change from baseline 1n systolic blood pressure (sitting 5 mg ertugliflozin vs. placebo
posttion)
13 Change from baseline in diastolic blood pressure (sitting 15 mg ertugliflozm vs. placebo
position)
14 Change from baseline 1n diastolic blood pressure (sitting 5 mg ertugliflozin vs. placebo
posttion)

Abbreviations: A1C = hemoglobin A;.; FPG = fasting plasma glucose; SAP = statistical analysis plan.

*The tume point for all tests 15 Week 26.
Beginning with the first hypothesis, a test was conducted at a 5% level of significance. If
significance was not achieved (that is, p-value > 0.05), then no further hypothesis testing was
conducted. If significance was achieved, the next hypothesis was then tested at a 5% level of
significance with the decision process repeated. Any reported confidence interval (CI) was
constructed with 95% Cls and was 2-sided in nature. All statistical tests were conducted at the
alpha = 0.05 (2-sided) level.

Analysis of primary efficacy endpoint: The primary efficacy analyses compared the efficacy of
ertugliflozin relative to placebo in change from baseline in HbA1lc at Week 26, excluding data
obtained after the initiation of glycaemic rescue therapy or after bariatric surgery. The mean
changes from baseline in HbA1lc at Week 26 for the ertugliflozin groups were compared to the
mean changes in the placebo group using the estimated treatment differences via a cLDA model,
proposed by Liang and Zeger. The statistical model included terms for treatment (categorical),
time (categorical), the treatment by time interaction, AHA status at study entry (binary;
yes/no), and baseline eGFR (continuous). No imputation of missing data was performed. A
cLDA, based on the FAS and including data obtained after the initiation of glycaemic rescue
therapy or after bariatric surgery, was used to evaluate the change from baseline in HbAlc
levels at Week 26 as a supportive analysis.

Comment: The sponsors have stated the following regarding use of the cLDA model for analysis
of efficacy endpoints:

‘Although the baseline measurements are included in the response vector for a cLDA
model, it is independent of treatment, and hence, the baseline means were constrained
to be the same for all treatment groups. It is important to note that in the event that
there were no missing data, the estimated treatment difference from a cLDA model
would have been identical to that from a traditional longitudinal analysis of
covariance (ANCOVA) model which uses the baseline value as a covariate. However,
unlike longitudinal ANCOVA, the cLDA model accounts for variability in the baseline
values among treatments, thus providing more accurate standard errors (SEs) and Cls
for individual treatment effects. Moreover, this model allowed the inclusion of subjects
who were missing either the baseline or post-baseline measurements, thereby
increasing efficiency.

[t appears that the cLDA model may be more suited for accurate assessment of treatment
differences when there is missing data. However, it is noted that the efficacy results have not
been confirmed using the more commonly used longitudinal ANCOVA analysis.
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Analysis of secondary efficacy endpoints: Change from baseline at Week 26 in FPG, body weight,
2 h PPG, SBP and DBP were each analysed with the same cLDA approach (and statistical model
construct) as the primary efficacy analysis. A logistic regression analysis was used to evaluate
the proportion of subjects with HbAlc < 7.0% (53 mmol/mol) at Week 26. The statistical model
included terms for treatment (categorical), baseline HbA1c (continuous), AHA status at study
entry (binary; yes/no), and baseline eGFR (continuous). The analysis was performed (1) using
the FAS and a multiple imputation procedure based on cLDA prediction modelling and (2) using
the FAS and by imputing as ‘not at goal’ any missing data.

Analysis of Other Efficacy Endpoints: Time to initiation of glycaemic rescue therapy was
analysed via a log-rank test and via a Kaplan-Meier plot. The proportion of subjects rescued in
each treatment group was summarised. A plot of the Kaplan-Meier estimate of the distribution
of the time-to-rescue for each treatment arm was provided, and log-rank tests comparing the
time-to-rescue distribution of each ertugliflozin group versus placebo were conducted. In this
analysis, subjects were censored at the time of discontinuation or bariatric surgery. P-values
were nominal for these analyses.

7.2.1.9.  Participant flow

In total, 1067 subjects were screened and 606 subjects were excluded during screening. The
most common reason for not being randomised was screening failure (96.4% of subjects) and
the most common reason for screening failure was not meeting the HbA1c inclusion criterion.
The remaining 461 subjects were randomised at 67 sites in 7 countries. Randomisation at each
study centre ranged from 1 to 45 subjects. The proportion of subjects who discontinued study
medication in Phase A was numerically higher in the placebo group compared to the
ertugliflozin groups. In all 3 treatment groups, the most common reason for study medication
discontinuation was withdrawal by subject. A numerically higher incidence of subjects
discontinued study medication due to hyperglycaemia and due to lack of efficacy in the placebo
group than in the ertugliflozin groups; other reasons for study medication discontinuation were
similar between groups (Table 23).

Table 23: Disposition of subjects

Placebo Ertugliflozm 5 mg Ertughilozn 15 mg Total
n [%al n %) 1 [ n ™)

Eaitered Sereening 1067

Not Randommzed 0

Subyects Randonuiped 153 154 152 441

Subject Study Medication Dispesition -

Completed 119 {71.8) 134 (E5.9) 131 (B4 1) 184 (B3.3)

Dhscontmped 3 {12.2) 22 (14.1) 21 {13.E) mw (1&.T)
Adverse Evem 5 [3.3) 4 {2.6) 3 (200 1z {2.6)
Excluded Medicanion 1 (o7 1 (0.4 1 0.7 | {07
Hyperplycema 4 (2.6) 0 (0.0} o (0.0} 4 (0.9}
Lack of Efficacy & (3.9) 3 (1.9 o (0.0 9 20
Lowt te Follow-Up 4 (2.8) ] (1.9} 5 (3.3) 12 (2.6)
Noo-Comphiance with Snady Dreg 1 (0.7 0 (0.9) 1 (0.7 | {0.4)
Physicizn Decision Q (0.0) 1 (0.8) | (0.7 2 (0.4)
Pregnasncy 1 (0.7 ] 0.0 a (000 1 (0.2)
Protoco] Vielatson o {00} 0 (0.0} | 0.7 i (0 2)
Study Temenated by Sponsor 1 (0.7 1 (0.8) a (00 2 (0.4)
Subpect Moved 1 0.7 o (0.0} | (0.7 3 (0 4)
Withdrawal by Subpect 10 {653 9 {5.8) - (5.3} 37 {59}

Abbrevianon: o = msnsber of subgects.

Each subgect 14 counted once for Subgect Study Medscation Dispouition. based cn the Latest comesponding drposition record. For the calculanon of percentage.
the denomanator o the sumber of randomred subjects. The Snady Ternunared by Sponsar category includes any subpect who was discontnoed (from vnady
drug) becatse the sate was closed by Plizer

7.2.1.10. Major protocol violations/deviations

Overall, 120 (26.0%) of 461 subjects who received treatment with study medication were
reported to have 1 or more major deviations. The most common major deviations were those
associated with failure to conduct major/significant evaluations and subjects who did not give
appropriate informed consent. These deviations are not expected to affect safety or efficacy
conclusions. Other protocol deviations, including those with a potential to meaningfully impact
efficacy analyses (for example, taking glycaemic rescue medication without meeting rescue
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criteria, and taking incorrect study medication) did not occur or occurred at low incidences
across the treatment groups (Table 24).

Table 24: Major protocol deviations (all subjects treated)

Placebo Ermaghflozan f mg | Ersghflozen 13 mg Toaal
0 (&l 1] e ] n (%) o {*a)

Sabpects m population 153 158 152 461

With ome or more major devistons 48 (51 4) 52 (205 A (28 %) 11X {280

With ma pajer deviarioss 10% (6% 8) 124 (195 12 (737 141 {14.0)
Dnd not mubiate glycepus pescee medacation despate mesting glycenuc 7] (0.0) 2 (1.3 o {00 2 {0.4)
TeSCUE CTINeTE
Subpects who met withdrawal entena but were not withdsawn 1 (m) o [m o By 1 0.2
Use of probabsied medscanon a L] 2 1y ] T 1 0.7
Elzpibiliry eriteria not met 1 [{ 1a Y & (5% 1] (34
Fatlure to conduct nagor'siguficant evaluatons i [124) 11 (7.1 e | {13.8) sl {111
Received ghycenuc rescue medscazion withour meeting ghyoenscr rescue T [EX:1] ] (&) o oa i {17
crelerE
Ininiamon of ghvoemac rescue medscanon wrthout a visio a ] ] ] ] ] ] 0.2
Subjeces were pot followed appropriaely r (1.5 o (.o o {00 2 0.4
Adeusmstration of incorrect shady medication 2 (1.3 2 (Lx 0o (e 4 (0.9
Subpeces who did not prve approprase Informed Consent 2 (14 4} L] (58 12 {125} A0 (108
SAEAES were nod reporied or wene nod reported m mefiame per 1 (0T ] (g o [ 2 {0.4)
profocol

Abbrevianons; AE = adverse event; n = number of subjects; SAE = serous adverse evem
Every subdest ix coumnied 3 smple time for each deviation. and ean be coumed i enore than ene mader orataeal deviatios exepery

7.2.1.11. Baseline data

Baseline demographic and anthropometric characteristics were similar between treatment
groups (Table 25). Baseline HbA1c, FPG, and eGFR values were similar between treatment
groups (Table 26).
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Table 25: Subjects with specific prior medications (incidence = 5% in one or more
treatment groups; all subjects treated)

Placebo Erughilosn % mg Ernaghflosm 13 mg Total
0 ) a (] & [l o [)
[T P —— 153 158 132 [T1]
With one oo moee price nerde aboes e (B4 3) 142 .0 130 (LR 01 LR
L] {137 14 &0 i (143 L] [{EX]
alimrmtany et and meisbelium
drmgt bt a0 i related divordert 1] [20L3) 1] 2Ln » [LLET] LL] i
o prrole ¥ [LE )] ” (1L ] 1 R ] L] ] wn
L] {59 4 [R2.]] L] (20 1] L))
drwgs wed im iabe e b | (LK ” [[ 3847 L. T o Lo 1]
L [RLE i ] (315 LR (3530 L] (381}
mrtformus hydio: hlonde 7 4 8) 11} (R 1] 4 1 &) b4 45
minet ol Tupplement 13 [L &1 L ] (L5 1] L] am L] ([ %]
vilamin B 11T} HH [IERT] ™ [LLAT] T TR ]
chabrealeieral a {15 | 1) L] (39 18 (34}
vitamun [ (uspecdied) 1] {8.3) 4 18 3 LR ] i
i | s did ) [ ] 5.1 1 (11} 12 LR )] L] (8T
amiEnfertives for wolemic we
Swiibac by b for v ibemic wie L] [L1E 1] is [1LE]] 13 [LLE]] s (LLE )]
bleod and bosd forming orgaat
Anlhame o ran abiant 12 L ] L (L3 ] ? L] - ] L]
] (k4] 4 28 ] .0 13 [LE]]
cardiavaoular 1y viem
agenli adtmg on the rain angolvats i | L) 1] (R ] b [T A m L]
e
haanopnl (£ [ 4] i | amn [} ] (L 11 50 {105y
vanmpred [ B irE 13 ] 2y [.] {105 47 (ery
bt 1 | {1AT) H 147 (L] [LTE )] [ H [LLE ]
cardisy aoular 1y viem
calimm ¢ hamiel bl kers un {1AT) L] ila.m b | 118.4) T4 el
ke L) [E1 ]} 2] 00 ¥ [{F&] &0 L R
iy el 1 o lay) n [ILL] B LLLE ] ™ o]
Erlpos klorothnde 18 {10 %) 11} (1L E1] £ (b 48 [RL-E 4]
[TRE S kS e L] 7.1 1] Lt la (S04
Bt aaify I L] 18 N 13 &) w0 L8]
S8 IR (ks mn irm ¥ 43 12 (L8 ] M 183}
souaitatn calonen 1 [L 7] 2] [ L] 1”7 nn a 5
e ntitm bl ll"g! b ] {179 pi ] {15 1 17 {18 Ty
P Rr—
antifungal: for des matelogi ol wew ] (L] L) an L] (L] n (X
Ter i elen sbd. dey matsdogio sl L] (X ] . (£ %] L] [LE ] 4 (ALY 0]
pramon imany o e and st b mones
i bormenst snd medulator: of the T (L] 1] [t 1] L (L] M an
grmital 1 e
s (18.5) 1 [*4) 13 (L2 ] L] on
mam s mborkaletal vtem
awinimflammetor . amd 2m0 e umnatic 23 158 4 [LLx 1] n N1y b | 153y
product
_agroben 1n a1 # (55) 12 % 12 (89}
ey aEt o e
kg LH (22 ] L] [LLL ] " [LHE o] 157 L 1]
o rhamus g 1% "N 4 [h 11} 7 48} ] itn
npEm . ] (%8 u (244 »n (23m LK (220
o mamalepn L] (12.4) n [ILE] 1] 118 ] 11L&
Py chebepticy 13 an ] LE21) ] [EL] M =
Teapl slery (rilem
antiblammine fot v o we 12 (ot ] (1] [t 1] L] L] L H (L]
drmgt for slvitynd tive iy diseais (1] 1L4) (1] LT ] 4 mon & L]
sltnsrrol | (LR ] 5 (3.1 ] [LEJ] [ 5] (4
Y SR
bbb b 4 e . o s (L]} s (L}
vilemb hsnmonal prepar st #irl e bormeney snd moaling
o el et L] (L8 4] L] [LE]] L] (L] ] [LE]]
b oty 3 i (30 i} {5y} 1 {4 ) k3 {8 1)
T apiew
all otbet thert aprati poodec b # [EE )] ] [LET] L] [LE ] n e

Abbrrvutem 8 = sumbey of wbpcn

Every wubpect 10 counted 3 ungle et for each sppheable sproalic praoy medaeatscn A unbypeet with mmlngle price medacanoo withen 3 swndecation catepory n
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Table 26: Subjects with specific concomitant medications (incidence = 5% in one or more
treatment groups; all subjects treated)

Saibyects = populiton 153 158 152 451
With et O ERONE CODCOMNTIET et B 132 (86.3) 143 [a] By ] 131 86.2) A0 331}
Winth 5o conc medsanon 21 {13.7) 13 (&3} 1| {13 E) 55 {119)
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drugs far acid related diserders L} 03 5 215 L1 o4y S (Z0E)
coeprazcle 9 59) 17 {18.9) 2 73} 3% &Y
pamtop arole B 452} 4 (26} 3 (2o L5 33}
drags fot constipation s 3.3 13 33 4 (2.6) Iz w5
drugs wied i dabetes - 258 L 45 7 (4.5} 5 (128
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vimemen [ {ooapeched) 1" ] 4 [ ] 5 (3 3 19 (LR )]
Vitame | mepecihed) B {52} 14 (900 4 (] 36 {T.E}
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Comment: [t is noted that the ertugliflozin 15 mg group had numerically greater proportion of
patients with baseline HbAlc = 9% compared to the other 2 treatment groups
(16.3%, 16.7% and 25.7% in placebo, ertugliflozin 5 mg and 15 mg groups,
respectively). Furthermore, the proportion of patients with baseline
eGFR >90 mL/min/1.73m2 were numerically greater in both ertugliflozin groups
compared with placebo (34.6%, 46.2% and 44.7%, respectively). The sponsors have
been asked to clarify if this affected interpretation of efficacy results.

The duration of T2DM and the background AHA therapy were similar between treatment
groups. There were 240 (52.1%) subjects on an AHA at screening (and therefore were washed
off the agent during run-in prior to randomisation); AHA use at screening was balanced across
treatment groups. The most common prior medication category was drugs used in diabetes
(57.3%; 55% on metformin), lipid modifying agents (53.4%), agents acting on the renin-
angiotensin system (49.2%) and analgesics (34.1%) with no clinically important differences
between treatment groups (Table 27). The most common concomitant drug therapeutic
categories were lipid modifying agents (57.5%), agents acting on the renin-angiotensin system
(51.0%) and analgesics (39.7%) with no clinically important differences between treatment
groups. At baseline, overall use of blood pressure medications including diuretics was 55.7% of
subjects and use was similar for all treatment groups. Diuretic use was 16.7% at baseline,
overall. At baseline, use of lipid lowering medication was slightly higher in the ertugliflozin 5 mg
and 15 mg groups (57.1% and 53.3%, respectively) compared to the placebo group (49.0%).
The most common categories of medical history conditions by SOC were Social circumstances!!
(67.9% of total subjects), Metabolism and nutrition disorders (63.8%), and Vascular disorders
(61.8%). The most common specific medical history conditions were hypertension (56.6%),
uncircumcised (34.9%), obesity (23.6%), hyperlipidaemia (20.4%), circumcised (20.2%), and
dyslipidaemia (19.7%). There were no clinically important differences between treatment
groups in the frequency or type of medical history conditions (Table 28). Mean compliance with
study medication was > 98% in each treatment group.

Table 27: Subject characteristics: baseline Alc, FPG, eGFR (US units) (All subjects treated)

Placeta Ertugkflorin 5 mg Emughflonn 15 mg Tetal
~ a (] B (] & (] 1 )
_%ﬂu 153 15 152 40l
10 L] 31 ) L] 441 k] el | i 3.1
B0 -0 L {32 k) (345 a2 2i& 143 D] B ]
=0 25 (16.3) k] (16T W 25n w0 (19.35)
Umlonoam L] 0.0 1 [T 1 0.7 | o)
Submocts with data 153 155 151 458
Mzan a1 114 | i
5D o R L2 043
JAER A T80 00 110 100
_%r_ E5m il 8w i0s Gsmill | 65mwll2
H'.ngglﬂ'.'l
nects with Gty 5] 151 4= 450
Mlean 1502 150 ma 1.0
5D 458 485 481 474
Mrsdin 180 170 o 1m0
Bange | 10dwi0l | Timi 4 m 07 _Hoi
ek eOFR, (il wan | ey I i _ R _ i
Mo 7 4.4 8 [EE ] 4 (AL ]] 17 (3]
B0 to <00 03 (605 % e ] L] (528 251 (M4
=50 35 (&) 2 (L] o8 = 193 gy
Submects with &t 153 154 152 &l
Aean 361 385 881 877
5D 194 184 180 188
Mt 1] no 220 40
Sl 18] AT 157 w143 47w 181
Abbrevinions: AIC = hemoglobs Ay eGFR = ¢ d glosnerular flinon mee. FPG = Ganng phiems ghicese, MDRD = modificanon of deet o senal

desease: 0 = pumber of tobyects. 5D = standard devmaton

Baselme vahse 15 defined o the Day | (Randouzatson) measuremens. 1f thas meaturement s not avadable. the la pre-randomuIation measanensent on of afer
Week -2 i mweed ax the baschne value
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11 Primarily due to the collection of male circumcision status in this study.
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Table 28: Subject medical history conditions (incidence = 5% in one or more treatment
groups) (all subjects treated)
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1.1.1.8 Results for the primary efficacy outcome

Compared with placebo, the LS mean reductions from baseline in HbA1lc at Week 26 were
significantly greater in the ertugliflozin 5 mg (-0.99, 95% CI: -1.22,-0.76) and 15 mg (-1.16, 95%
CI: -1.39,-0.93) groups (p < 0.001 for both comparisons) (Table 29). Initial reductions in mean
HbA1c at Week 6 were followed by smaller subsequent reductions at each time point through
Week 26. The point estimate of the reduction in HbA1lc was numerically greater in the
ertugliflozin 15 mg group than in the ertugliflozin 5 mg group at each time point. In the placebo
group, there was a small increase from baseline in HbA1c throughout the study (Figure 2). LS
mean reductions from baseline in HbA1lc were greater in the ertugliflozin 5 mg and 15 mg
groups than in the placebo group across all subgroup categories. The improvements in HbAlc in
the ertugliflozin groups relative to the placebo group were numerically greater in the subgroup
of subjects with a baseline HbA1c level = 8% versus those with a baseline HbA1c < 8%, and for
male subjects compared to female subjects (Table 30 and Figure 3).

Table 29: HbA1c (%): change from Baseline at Week 26 (cLDA) (FAS: Excluding rescue
approach)

Basehne Week 26 Change from Baseline at Week 26
Treatment N | Mean(5D) | N | Mean(SD) | N Mean (5D) LS Mean (95% CI)T
Placebo 153| 8.11(0919) | 89 | 7.76(1.020) | 153 -0.09 (0.901) 0.20 (0.02, 0.37)
Ertugliflozin 5 mg | 155 | 8.16 (0.876) | 133 | 7.31(0.856) | 156 | -0.80 (0.830) | -0.79(-0.95,-0.63)
Erugliflozin 15 me | 151|835 (1.115) | 124 | 728(1012) [ 151 | -10401044) | -096(-1.12 -050)
Parrwise Companson Dhiference i LS Means p-Value

(95% CI)

Ertugliflozin 5 mg vs. Placebo 0.59(-122, -0.76) =0.001
Ermugliflozin 15 mg vs. Placebo -1.16 (-1.39, -0.93) <0.001
Conditional Pooled 5D of Change from Baseline 0.94

Abbrevianons: A1C = hemoglobin Ay, CT = confidence interval, cLDA = constrammed longimudinal data
analysis; eGFR = estimated glomerular filtranon rate; FAS = full analysis set; LS = least squares; N = number
of subjects m the FAS; 5D = standard deviation.

For baselme and Week 26, N 15 the number of subjects with non-nussing assessments at the specific tmepomt;
for Change from Baselne at Week 26, N is the number of subjects in the FAS (ie, randomuzed subjects who
took at least 1 dose of study medication and had at least one assessment at or after baseline). The Mean and 5D
for the change from baseline are based on non-mussing values.

" Based on cLDA model with fixed effects for treatment. time, prior anti-hyperglycemic medication {yes, no),
baseline ¢GFR (continuous) and the interaction of ime by treatment. Time was treated as a categoncal
vanable.

Figure 2: HbA1c (%): LS Mean Change from Baseline over time (cLDA) (FAS: Excluding
rescue approach)
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Table 30: HbA1c (0%) Change from Baseline at Week 26 (Repeated measures analysis of

covariance subgroup analysis) (FAS: Excluding rescue approach)

Change From Baseline in A1C at Week 26’

Baseline Week 26 LS Mean Difference in LS
Means
Treatment N Mean (SD) N Mean (SD) N 95% CD 95% CD
Subgroup: Baseline A1C levels
8%
Placebo 75 7400037y 53 743(076) 75 046(024.069)
Entughflozn 5 mg 72 741(033) 67 691(06T) T2 -050(072 -027) -096(-128 -064)
Erughflonn 15 mg 66 T42(031) 57 682(055) 66 -055(-078 -031) -101(-134 069
>8%
Placebo 61 874(061) 36 824(116) 61 009 (-0.18 035
Ertughflozn 5 mg 74 885(062) 66 T71(084) 74 -102(-125 -080) -111(-146 -077)
Enughfloan 15 mg T8 917(090) 67 767(l.15) T8 -143(-165 -1.21) -1.52(-186 -117)
Subgroup: Age (Median)
< Median Age (58 vears)
Placebo 73 B13(088) 43 TB4(118) 73 038(014, 062)
Enughfloan 5 mg 7O 824(086) 71 735(089) 79 -0.76(-098 -055) -1.14(-147 -082)
Erughfloan 15 mg 75 855(11% 66 7ML 75 -1.04(-1.26. -081) -142(-1.75 -1.09)
> Median Age (58 vears)
Placebo 63 T85(074) 46 T68B(D85) 63 020(-005 046)
Ermughflozn 5 mg 67 803(090) 62 725(08Y) &7 -077(-101, -053) -097(-132 063)
Entughflozn 15 mg 6 817(1.00) 58 727(085) 69 -094(-1.17.-070) -1.14(-148 -080)
Subgroup: Gender
Male
Placebo 72 791(076) 44 760(092) T2 045 (020,069
Enughfloan 5 mg 80 B14(091) 75 725(086) 80 -082(-103 -0600 -126(-158 -094)
Emughfloan 15 mg 85 B48(12) 71 T12(09T) B85 -121(-142 -1000 -165(-1.97 -133)
Female
Placebo 64 B10(089) 45 791(110) 64 O0I14(-011 039
Enuglflozn 5 mg 66 814(084) 58 T738(085 66 -070(-094 -047) -084(-1.19. 050
Enughflozan 15 mg 59 821(09%) 53 750(103) 59 -069(093 044 -082(-117. 047
Subgroup: Race
White
Placebo 111 799079 73 773(107) 111 033 (0.14.053)
Enughfloan 5 mg 126 815(090) 115 729 (086) 126 -080 (097, -063) -1.14(-140. -0.88)
Entughfloan 15 mg 121 £39(1L13) 105 7.29(1.05) 121 -101(-1.19, -083) -1.34 (-1.61, -1.08)
Other
Placebo 25 B02(101) 16 7E7T(076) 25 0.11(-030.050
Enughfloan 5 mg X E11(076) 18 742(086 20 -054(096 -011) -065(-124, 005
Erughfloan 15 mg 23 B23(10%) 19 725(078) 23 -090(-1.30 -0500 -1.01(-159, -043)
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Table 30: HbA1c (0%) Change from Baseline at Week 26 (Repeated measures analysis of
covariance subgroup analysis) (FAS: Excluding rescue approach)

Change Fram Baveling in ALC ar Week 26

Baseline Week 26 LS Mrean Difference in LS
Abeant
Treatment N Mean (5D} N Mean 5Dy N (#5% CD #5% Ch

Sulgroug: Eshaniciry
HISPANIC OR LATDNO
Placcba ® RO 18 TOI(I2) 2B 063025, 101
Enughflonn 5mg 25 B10(091) 24 TIS(0TTD 25 068 (-1.06 0300 -1.31(-185 07
Enuphilorn 15 og 8 BST(LIY 33 TAL(13T 38 098109, 067 -161(-210, -1.13)
NOT HISFANIC ORLATING
Placcbo 105 794084 71 771(097) 108 020 (001 039
Emughilozmn 5 mg 121 815 (0.EE)y 109 729 (DEE) 121 -O.78 (-09§ -D61) -098(-1.24 073)
Enoghflozn l5mg 106 $200106) 91 724 (083 106 -099 (118 081  -L19 (-146 092)
Subgroup Baseline AHA siams
Not an AHA
Placebo 73 TS4(081) 38 THS(LOR) T3 005 (0.28 0.1%)
Enuphflonn 5 mg 67 803 (06T &2 TOX(0ES) 67 098 (-1N, 0T 093 (-1.25 060
Entughflozm 15 ng 6 BX(105 5 T02{10%) 69 -LI4G1AT 0900 10900141 076
Washing off AHA
Flacebo 63 BO06(DES) 31 TH(09H 63 067 (040, 081
Ermughilozn Sog RN T TH0IH T 056075 03 -1.23(-137 085
Erughflozn 150y 75 S40(LI7T) 65 752(094) 75 -0D88(107, 062 -1.51 (186 -1.16

Al trie vt M D0 = Diraiw @ kolrus Mo AHA = aaite bogra gy oo agont ANTEWA = analy s ol ooy
] = zanfidenos mearval, cCF R = e tmmted plameribar A rarn mase FAS= fill anakis s LS = leacy
wqquares; M= mumber afoubyect wih non-neun g suecaenn st the cpeoafic e pom; S0 = tandaed
by A tsnim
Forbavelne and Week 26, W n the number oD ob st wath noa-nes s 84 s ot s 81 1he s pesifis fase pa sl
Eor Claamgs T Plas s lame 51 W ek 26, M i thie nundeer o foubpes oo FAS (s randommsed salpees whs
ookt beast |abose o s Tosly medecateoa A B & Do Lo s a s e nn sl o1 keast one ssssanenl sfter
bBasebned The anaby s was anby perfnmed for sibgonips witl o leasd M0aaibged b w all afthe freafimenl gimgs
w each subgroup cawgay. For e mor wobgroup anabas, silie sangle sue wat 0ot at beass S0 vabpron ual
af e earoent grosps il & Cenam e catepory. themihar moe was combaned wih 1he " Caler™ race caregony
Fow subgrosp analyses basedon fcrors thm are alieady m the mom mode L vhe respecrive temmwill apgeear mihe
medelanly onee

F Obtamed Goma peprsted neas ey ANCOVA pasde | wah vemes for covanstes for Baselase o08 F and
basrbme A VW, prsos anadhvperp byormme meedd e s oy es, nal isvamaen e, subgroaga, ineaineem e sobgmosgs, and
e it -by -ty sl roug wiberad trons. Tt was Bited as a categoncal ienan 1

Figure 3: HbA1c (0%); Forest plot of change from baseline at Week 26 for all subgroups
(Repeated measures analysis of covariance) (FAS: excluding rescue approach)
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1.1.1.9 Results for other efficacy outcomes

Compared with placebo, the raw proportions of subjects with an HbAlc < 7.0% were 2 and 3
times greater in the ertugliflozin 5 mg and 15 mg groups, respectively (28.2%, 35.8% and 13.1%
in the ertugliflozin 5 mg, 15 mg and placebo groups, respectively). The model based odds of
having an HbA1lc < 7.0% at Week 26, using multiple imputation for subjects with missing

Week 26 data, were significantly greater in both ertugliflozin groups compared to the placebo
group (p < 0.001 for both comparisons) (Table 31). The raw proportions of subjects with an
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HbA1lc < 6.5% were 3 times greater for both ertugliflozin groups than for the placebo group
(12.2%, 12.6% and 3.9%), respectively). The model based odds of having an HbAlc < 6.5% at
Week 26, using multiple imputation for subjects with missing Week 26 data, were greater in the
ertugliflozin 5 mg and 15 mg groups compared to the placebo group (nominal p = 0.003 and

p = 0.001, respectively) (Table 32).

Table 31: Analysis of subjects with HbA1c < 7.0% (<53 mmol/mol) at Week 26
(Logistic regression using multiple imputations) (FAS: excluding rescue approach)

Adjusted Odds Ratio Relative to
Placeba’
Treatment N Number (% ) of Subjects Paoint 95% CI p-Value
With A1C <7.0% Estimate
(Raw Proportions)
Placebo 153 20 (13.1)
Ertugliflozin 5 mg 156 44 (282) 3.59 (1.85, 6.95) =0.001
Ertugliflozin 15 mg 151 54 (35.8) 6.77 (346, 13.24) =0.001

Abbrewiations: A1C=hemoglobmn A,_; (1= confidencemterval; cLDA =constramedlongitudinal data
analysis; eGFR = estmmted glomerular filtration rate; N = number of subjects m treatment group;

SD = standard deviation.

TAdjusted odds ratio based ona logistic regression model fitted with fixed effects fortreatment, prior
antithyperglycenuc medication (yes. no). covanates forbaseline A 1Cand baselme eGFR (contmuous).
Missmgdataimputedusing the cILDA model fitted with fixed effects as i the primary analysis.

Table 32: Analysis of subjects with HbA1c < 6.5% (< 48 mmol/mol) at Week 26
(Logistic regression using multiple imputations) (FAS: Excluding rescue approach)

Adjusted Odds Ratio Relative to
Placeho’
Treatment N Number (%0 ) of Subjects Point 95% (I p-Value
With A1C =6.5% Estimate
(Raw Proportions)
Placebo 153 6(3.9)
FErtughflozin 5 mg 156 19 (12.2) 431 (167, 11.14) 0.003
Frtughflorm 13 mg 151 19 (12.6) 479 (1.86, 12.36) 0.001

Abbreviations: A 1C=hemoglobm A,_: (I= confidence mterval: c[ DA =constramed longitudmal data
analysis; eGFR = estimated glomerular filtration rate: N =number of subjects in FAS.

TAdjusted odds ratio based ona logistic regression model fitted with foed effects fortreatment. prior
antihyperglycennc medication (yes. no), covanates forbaseline A1Cand baselme e GER (contmuous).
Missmg datammputed usmg the cLDA model fitted with fed effects as m the primary analysis

The LS mean reductions from baseline in FPG at Week 26 were significantly (p < 0.001 for both
comparisons) greater in the ertugliflozin 5 mg and 15 mg groups compared to the placebo
group -1.88, -2.41 and +0.03mmol/L, respectively) (Table 33). Initial reductions in FPG at Week
6 were followed by smaller subsequent reductions at each time point through Week 26. The
magnitude of the reduction in FPG was numerically greater in the ertugliflozin 15 mg group
than in the ertugliflozin 5 mg group at each time point (Figure 4). The LS mean reductions from
baseline in 2 h PPG at Week 26 were significantly (p < 0.001 for both comparisons) greater in
the ertugliflozin 5 mg and 15 mg groups compared to the placebo group -3.56, -3.47 and
+0.27mmol/L, respectively) (Table 34). The LS mean reductions from baseline in body weight at
Week 26 were significantly (p < 0.001 for both comparisons) greater in the ertugliflozin 5 mg
and 15 mg groups compared to the placebo group (-3.2, -3.6 and -1.4kg, respectively)

(Table 35). In both ertugliflozin groups and in the placebo group, body weight decreased from
baseline at Week 6 and continued to decrease at each subsequent time point to Week 26 with
the magnitude of the decrease numerically greater in both ertugliflozin groups than in the
placebo group at each time point. Changes from baseline in body weight through Week 26 were
numerically greater in the ertugliflozin 15 mg group compared to the ertugliflozin 5 mg group
(Figure 5).

Compared with placebo, the LS mean reduction from baseline in sitting SBP at Week 26 was
significantly greater in the ertugliflozin 5 mg group (nominal = 0.015) but only numerically (but
not significantly) greater in the ertugliflozin 15 mg group (-5.5, -3.9 and -2.2 mmHg,
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respectively) (Table 36). Hence, all subsequent endpoints in the ordered testing procedure are
therefore ineligible for statistical testing. Reductions from baseline in SBP at Week 26 were
numerically greater in the ertugliflozin 5 mg compared to the ertugliflozin 15 mg group. No
meaningful difference in the proportions of subjects taking antihypertensive medication at
Week 26 relative to baseline was observed in the ertugliflozin or placebo groups. Compared
with placebo, the LS mean reductions from baseline in sitting DBP at Week 26 were greater in
the ertugliflozin 5 mg group (nominal p = 0.039) and numerically greater in the ertugliflozin
15 mg group (Table 37). The cumulative percentage of subjects who received glycaemic rescue
medication through Week 26 was 25.5% in the placebo group, with infrequent initiation of
rescue therapy in both ertugliflozin groups (< 3% in both groups; nominal p < 0.001 for both
comparisons) (Table 38).

Table 33: FPG (mmol/L); Change from Baseline at Week 26 (cLDA) (FAS: Excluding rescue

approach)
Buseline Wk 26 Chonge fom Basedine ot Week 26
Treatment N Mean (5D} X Mex: (50) S Mex 509 LS Mem [ 95% CT)
Placeba 150 1000 Q5| 27 R PR 00% (03 040
Emsglifiasin 5 mg 151 0 e | 131 795 (LE0H | 155 199 (2439 188 {221, .15
Esnaglifiorin 15 mg 149 984 2ETH | 124 T4T 05 | 182 23 Q1M 24 [ 20
Pairutee Companison Difbyence m LS Mens p-Valoe
{ #5% CIY

Ertaglifonn & mg v Placcbo 82 (237, 1465 <0001
Entuglifioin 15 mg vs. Plaeba 2H (280, 158 <0.001

[ | Pooled 5D afl Change fiom Busedine 1.78

Ferbaneliee and Werk 26, N is the susber of subyects with pon-missing mascsaments M the speaifie nmepoind; B Chonge Som Baslane 38 Woeek 28, N i the meamber of usbnorts an the FAS

{1e., randormzed subyects who lock o leas? | dose of shady medhcation and kad of lent one Facumemt 2 or e baselne) The Men ad 5D i the change fom boseline e hased on non-masung
vahaes

" Bated om cLDA mode] wath fixed effrts v treatmend, ime, pnor anhilnperghyeemic medscation (e, no), baselene eGFR {oontmmons) and the isferachion of ime by treatmert. Teme was tneabed 2
a categornical vanable

Cl=Confdence Interval, L5=Lewt Squares. SD=5tadad Deviation

Diata cut date: 11FERMIE

PFIZER. COMNFIDENTIAL Souwrce Data. ADEFF Date of Eeporting Dataset Cr=ation. 2EMAR 3016 Date of Table Creation. 2OMLARI01S (8300

Figure 4: FPG (mmol/L); LS Mean change from Baseline over time (cLDA) (FAS: Excluding
rescue approach)
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Table 34: 2 h PPG (mmol/L); Change from Baseline at Week 26 (cLDA) (FAS: excluding
rescue approach)

B Week 20 I Change fom Badine o Week 20
Ti i Meean (51 N Mem 50 N Mee 5Dy LS Mem (9% CIY
Placeba 150 42 A2 | 106 1442 HEH)| 151 o4 @1 037 (D34, 0OE
Ertaghifionn 5mg 145 1445 @2 | 1N 1683 (10T 153 EE IR ] A5 (ALY, 29
E 15mg 141 145  (#.3H0 12z 1110 (G41%) 148 =35 (30 =3AT (05, -LER)
Panwise Compenson Diftyenee mn LS Means pValoe

[ % CIY

Emaghifomn 5mgvi. Placdo 383 (el 304 .00
Ertaghiflonn 15mg s Flaorbo M M -2 -0.001
Constional Pooled SDrof Change fom Bacelime ] |

valar

a caleponical vanable

Data oot dale 11FEB2016

Cl=Confdemce lmervl; | 5=Least Squares; S5 pedard Denation.

PFIZER CONFIDENT AL Soumce Dotz ADEFF Dise of Reporii=g Daisst Creatvosr MMARN1E Date of Table Cretion: JMAR NG (8:31)

Forbaseline and Week 24, N it the mumber of subjects with non-ssuwing mseaments of the specdic amepoint, B Clonge foen Baselime 2t Wieek 16, N 15 the mmnber ofsubgects m the FAS
(i-e., ndomanrd subverts who ook af lest | dose of shudy madication md had 2 lest one ssessneent 2 or aler basdline). The Miean and SDr the change fom basehoe ae based on pon-mising

" Bawnd on el maode] with fed oot By teaiment. mme. pood aatihyparplyoamic sndicstion (vl no). basdine cOFR (oo inuoas) md de inlaadion of ime by mcemenl Time wan teaed 5

Table 35: Body weight (kg); Change from Baseline at Week 26 (cLDA) (FAS: excluding
rescue approach)

Baselne Week 26 Change from Baseline at Week 26
Treatment N Mean (SD) N | Mean (SD) N | Mean (SD) [ LS Mean (93% CI)'
Placebo 153 9418 (25.161) | 91 | 8997 (25.246) | 153 | -1.49 (2963) | -142(-2.02, -0.81)
Ertugliflozin 5 mg 156 | 94.03 (25.392) | 133| 9082 (23.719) | 156 | -3.23 (3.042) | -3.18 (-3.72, -2.63)
Ertugliflozin 15mg | 152| 90.60 (18272) | 126| 86.35 (17.045) | 152| -3.63 (3.576) | -3.58 (4.13. -3.02)
Pairwise Companson Difference m LS Means p-Value
(95% C)'

Ertughflozm 5 mg vs. Placebo -1.76 (-2.57, 0.93) =0.001
Ertugliflozm 15 mg vs. Placebo 216 (-2.98, -134 =0.001
Conditional Pooled SD of Change frombaseline 327

Abbrewiations: CI= confidence mterval; cL DA = constramed longitudinal data analysis; eGFR = estumated
glomemnular filtration rate; FAS =full analysisset; LS = least squares; N=numberof subjects m FAS;

SD = standard deviation.
Forbaselne and Week 26, N 15 the number of subjects with non-nms sing as sessments at the specific timepomt; for
Change frombaselne at Week 26, N is the numberofsubjects in the FAS (ie. randomized subjects who tookat
least 1 dose of studymedication andhadat leastone assessmentat orafterbaseline). The Mean and SD for the
change frombaseline are based on non-mssmg values.

" Based on cLDA model with fixed effects fortreatment_time_prior antihyperglycemic medication (ves, no).
baselne eGFR (continuous) and the mteraction of time by treatment Tune was treated as a categonical vanable.

Figure 5: Body weight (kg); LS mean change from baseline over time (cLDA)
(FAS: excluding rescue approach)
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Table 36: Sitting systolic blood pressure (mmHg); change from Baseline at Week 26
(cLDA) (FAS: excluding rescue approach)

Baselne Week 26 Change from Baselme at Week 26
Treatment N Mean (SD} N Mean (5D} | N Mean (5D} | LS Mean
Placebo 150| 15980 (1436d)| 91 (12814 (14356)| 152 | -1B2 (10873 | 22X (430 0

Eruglfiozn 5mg | 155] 13049 (13511)] 132 | 12501 12879 | 156 | 584 (9876 | -5.54 (732 376
Ertugliflozm 15 mg| 152] 12067 (14208)| 126 | 12555 (145600 | 152 | -349 (12427) | 393 (:574. -210)

Pamanse Conpanson Dhfference m LSTMeant p-Vakue
(953% CT)
“Enughflozm Smg vs. Plhcebo ) A T (TS
Ertughflozm 15 ng vs. Placebo =171 (-4.40, D.98) 0213
Condmwnal Pooled SDofChange frombaselme 1013

Abbrevations: Cl = conbdence mterval, cLDA =constramed longtudmal data analysis; e(FR = estumited
glomerular filtraton mate; FAS = full analyss set; LS = least squares; N=number of subgects m FAS; 5D = standsd
deviaton.

Forbaseblne and Week 26, N = the nunber of subpects with non-nas sing assessments at the specific tmepomt; for
Change fromBasehne at Week 26, N 1s the numberof subpects m the FAS (3. modonzed subpects whotook at
least | dose of study medication andhad at leastone assessmentat orafier baselme). The Mean and 5D forthe
change frombaselme are based on non-messmg vahes.

" Based on ¢l DA modelwith foed effects for reatment, tame, prior antihyperghyeense medication (ves, no),
baselme ¢ GFR (contmuous) and the mteracton of tioe by treatment Tmoe was treated as a categoncal vanable.

Table 37: Sitting diastolic BP (mmHg); Change from Baseline at Week 26 (cLDA) (FAS:
excluding rescue approach)

Baselme Week 26 Change from Baselme at Week 26
Treatment N [ Mean (30) | B | Mean (5L3) N Mean (50) | LS Mean (9% 1)
Placeba IS0 | 7RI (7458 91| 7740 (B03T) | 152 0.60 (7231 073 (-105, 0.60)
Eruglifiorn Smg | 155 | TR46 (B117)) 132| 7598 (B016) | 156 -2 50 (7.095) -2 52 (-3.65, -1.400

Ertughflozn 15 ag| 152 | 78.53 (7149 126] 7736 (8.561) | 152 | -0.89 (6.540) -1.10 {-2.24, 0.05)

Parwmse Comparson Dudference m L5 Means p-vahe
: (5% CT)

Etughflozn 5 mg vs. Placebo -LB0 (-3.51. -0.05) 0.039

Erughflozm 15 mg vs. Placebo 037 (209, 135 1,669

Condiional Pooled 3D of Change frombasebne 6.45

ADDIEVEALONS L1 = conbience misnal LA = consiramen g amal 0ala anayss, sl = estmmled
glomerlar filtration mte; FAS=full analyss set, LS = least squares; N=numberofsubjectsm FAS;

5D = standard deviaton

Forbaschne and Week 26, N o the number ofsubsects with nos-oms smg assessments at thespecific tmepomt,

for Change fromBaselne at Week 26, N 1s the number of subpects m the FAS (ie, randommed subiects who tock
atkast 1 dose of smady medacation andhad at ast one asscssoentat orafterbasehne) The mean and SD for the

change fombasdme are based on non-nessmg vahies
" Based on cLDA model with foed effects fortreatment, time, pnor antibyperglycamc medication (yes, no),
baselme eGFR (contmooms)and the miemacton of tme by treatment. Tme was treated as a categoncal vanable

Table 38: Analysis of subjects receiving glycaemic rescue medication at Week 26 (all
subject as treated)

Difference in % vs Placebo

Estimate p-value’
Treatment n (%) (95% cI)
Subjects in population
Placebo 153
Ermugliflozin 5 mg 156
Ermugliflozin 15 mg 152
with one or more subjects taking glycemic rescue medication
Placebo 39 (25.5)
Ertughflozin 5 mg 3 (1.9) -23.6(-31.2,-16.7) =0.001
Ertughiflozin 15 mg 4 (2.6) -22.9 (-30.6, -15.8) =0.001

‘_&hhreviations: CI = confidence interval; n = number of subjects.

"based on Miettinen & Nurminen method.

Estimated differences, confidence intervals and p-values are provided in accordance with the statistical analysis
plan.
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7.2.1.12. Results related to MMTT

Mean decreases in glucose AUC from baseline were observed at Week 26 in the ertugliflozin

5 mg and 15 mg groups (-6388.1 and -6508.2 mg*min/dL, respectively), compared to an
increase of 829.3 mg*min/dL in the placebo group. Baseline glucose AUC values ranged from
29,405.3 to 29,832.7 mg*min/dL among the 3 treatment groups. The mean reductions in insulin
AUC from baseline in the ertugliflozin 5 mg and 15 groups at Week 26 (-1681.08

and -1419.23 plU*min/mL) were numerically greater than the reduction in the placebo group
(-630.70 plU*min/mL). Baseline insulin AUC values ranged from 10,035.51 to

10,784.76 plU*min/mL among the 3 treatment groups. Mean increases in HOMA-beta cell
function were observed at Week 26 in the ertugliflozin 5 mg and 15 mg groups (19.86% and
18.65%, respectively), compared to a decrease of 1.63% in the placebo group. Baseline
HOMA-beta cell function values ranged from 50.04 to 53.29% among the 3 treatment groups.
Mean changes in C-peptide-based IGI from baseline were minimal: the C-peptide-based IGI in
the ertugliflozin 15 mg group was 0.004 ng/mL per mg/dL, 0.00045 ng/mL per mg/dL in the
ertugliflozin 5 mg group (rounded to 0.000 ng/mL per mg/dL in the statistical output)

and -0.007 ng/mL per mg/dL in the placebo group at Week 26. Baseline C-peptide based IGI
values ranged from 0.033 to 0.040 ng/mL per mg/mL among the 3 treatment groups. The mean
reduction in insulin-based IGI in the placebo group at Week 26 was -0.106 plU/mL per mg/dL
compared to the reductions seen in the ertugliflozin 5 mg and 15 mg groups (-0.029

and -0.008 plU/mL per mg/dL, respectively). Baseline insulin-based IGI values ranged from
0.874to 1.101 plU/mL per mg/dL among the 3 treatment groups. Mean decreases in
incremental glucose AUC were observed at Week 26 in the ertugliflozin 5 mg and 15 mg groups
(-1547.7 and -1213.4 mg*min/dL, respectively), compared to an increase of 31.4 mg*min/dL in
the placebo group. Baseline incremental glucose AUC values ranged from 7863.6 to

8409.3 mg*min/dL among the 3 treatment groups. Mean decreases in incremental 2 h PPG were
observed at Week 26 in the ertugliflozin 5 mg and 15 mg groups (-21.0 and -19.5 mg/dL,
respectively), compared to an increase of 0.9 mg/dL in the placebo group. Baseline incremental
2-hr PPG values ranged from 76.0 to 84.6 mg/dL among the treatment groups.

7.2.1.13. Evaluator commentary

This was the only Phase IIl monotherapy study which assessed the efficacy and safety of
proposed ertugliflozin (5 mg and 15 mg QD) in T2DM adult patients with inadequate glycaemic
control on diet and exercise. The design of this pivotal Phase III study involving 461 T2DM
adults was adequate including the inclusion of a placebo group for 6 months which is in
accordance with the TGA adopted EMA guidelines for the development of diabetes medications.
The CSR submitted in this dossier only presents results for the initial 26 week Phase A placebo
controlled period.

The primary efficacy endpoint of LS mean reductions from baseline in HbA1lc at Week 26 were
significantly greater in the ertugliflozin 5 mg and 15 mg groups compared with placebo
(difference from placebo was -0.99 and -1.16, respectively; p < 0.001 for both comparisons).
Subgroup analyses for change from baseline in HbAlc at Week 26 showed consistent results
across the subgroups and were similar to those seen in the overall FAS population; however
improvements in HbA1c in the ertugliflozin groups relative to the placebo group were
numerically greater in the subgroup of subjects with a baseline HbA1c level = 8% versus those
with a baseline HbA1lc < 8%, and for male subjects compared to female subjects.

The primary efficacy results were supported by the secondary efficacy results as the LS mean
reductions from baseline in FPG, body weight and 2 h PPG at Week 26 were significantly greater
in the ertugliflozin 5 mg and 15 mg groups compared to the placebo group. Furthermore,
subjects treated with ertugliflozin 5 mg and 15 mg were significantly more likely to have an
HbA1c < 7.0% at Week 26 when compared to placebo (28%, 36% and 13% in ertugliflozin 5 mg,
15 mg and placebo groups, respectively). The proportion of subjects having HbAlc < 6.5% was
also significantly greater in ertugliflozin groups although there was no difference between the
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5mgand 15 mg doses (12.2%, 12.6% and 3.9%, respectively) . Furthermore, glycaemic rescue
medication was also required in a higher percentage of placebo subjects (25%) relative to
ertugliflozin-treated subjects (< 3%). The LS mean reduction from baseline for sitting SBP was
numerically greater for the ertugliflozin 5 mg and 15 mg groups compared with placebo but the
difference was not statistically significant (5.54, 3.93 and 2.2 mmHg, respectively). As a result
no further sequential hypothesis testing was conducted for the comparison of 5 mg on SBP or
DBP for the 2 doses.

Overall, treatment with ertugliflozin 5 mg and 15 mg once daily for 26 weeks provided
statistically significant and clinically relevant improvements in glycaemic control and body
weight in adult T2DM patients who had inadequate glycaemic control on diet and exercise.
While the study was not powered to formally compare efficacy of the 2 doses, the 15 mg dose of
ertugliflozin provided a numerically greater reduction of HbA1lc, FPG and body weight relative
to the 5 mg dose. However, long-term maintenance of efficacy of ertugliflozin monotherapy
would require confirmation from the Phase B (Week 26 to 52) data which was not submitted in
the current dossier.

7.2.2. P007/1017: Add-on to metformin
7.2.2.1.  Study design, objectives

This is a 104 week, multicentre, randomised, parallel-group study with a 26 week, double blind,
placebo controlled treatment period (Phase A) followed by a 78 week active controlled
treatment period (Phase B) in adults with T2DM, diagnosed in accordance with the ADA
guidelines, and inadequate glycaemic control (HbA1lc 7.0to 10.5% (53 to 91 mmol/mol),
inclusive) on metformin monotherapy at a dose = 1500 mg/day. The study includes a screening
period of 1 week, a minimum 8 week metformin stable dose period (when subjects discontinued
and remained off any previous allowable background diabetes therapy except for metformin),
and a 2 week single blind placebo run-in period prior to randomisation; a double blind
treatment period of up to 104 weeks (the 26 week Phase A reported in submitted dossier while
the 78 week Phase B extension is still ongoing), and a post-treatment telephone contact 14 days
after the last dose of blinded study medication (Figure 6).
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Figure 6: Study P007 /1017 Study scheme
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The primary objective was to evaluate effect on HbA1lc of ertugliflozin (5 mg and 15 mg)
compared to placebo and also evaluate safety and tolerability of ertugliflozin. The secondary
objectives were to assess effects of ertugliflozin (5 mg and 15 mg) compared to placebo on FPG,
body weight, SBP, DBP, incidence of HbAlc < 7% and < 6.5%, incidence of subjects requiring
glycaemic rescue therapy and time to initiation of glycaemic rescue therapy. This study also
assessed the effect on BMD as measured by DXA at the lumbar spine (L1-L4), femoral neck, total
hip, and distal forearm as well as effect on bone biomarkers for each of the 2 ertugliflozin arms
as compared with placebo. This study was conducted in 14 countries at 103 study centers: 4 in
Australia, 4 in the Czech Republic, 5 in Hong Kong, 10 in Hungary, 5 in Israel, 2 in Mexico, 3 in
Poland, 8 in Romania, 5 in the Russian Federation, 10 in Slovakia, 12 in South Africa, 8 in
Taiwan, 1 in the United Kingdom and 26 in the United States.

7.2.2.2.  Inclusion exclusion criteria
The main inclusion criteria were:
* Subjects > 18 years of age with diagnosis of T2DM in accordance with ADA guidelines;

* Subjects receiving 1 of the following diabetes therapy regimes at time of screening and with
an HbA1c within the following range:

Table 39: HbA1c range

Diabetes Medication at Screening Visit (S1) AlC Inclusion Criterion at S1
Metformin monotherapy, =1500 mg/day T.0%-10.5%, (53-91 mmol/'mol) inclusive
Metfornun monotherapy. <1500 mg/day T.5% - 11.0% (58-97 mmol'mol) inclusive
Dual combination therapy with metformin + 6.5%-9.5% (48-80 mmol'mol). nclusive

sulfonylurea, DPP-4 inlubitor, meglitinide, or
alpha-glucosidase inhibitor

Subjects taking metformin monotherapy for less than 8 weeks at S1 or who required a change to
their diabetes regimen at the S2 visit to remain eligible to participate (including subjects
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discontinuing AHA therapy at S2) must have had an HbHbA1c of 7.0 to 10.5% (53 to
91 mmol/mol) at S3 after at least 8 weeks on a regimen of metformin in monotherapy.

* BMI 18 to 40 kg/m2 and written informed consent;

* Male or non-childbearing female or female of reproductive practising acceptable birth
control measures.12 Approximately 50% of the population enrolled in the study were to be
women who had been postmenopausal for 3 years or more (at least 3 years since their last
menstrual period (LMP) or had bilateral oophorectomy performed 3 years or more prior to
screening), and the randomisation was stratified based on this postmenopausal status.

The main exclusion criteria were similar to those described for Study P003/1022. Due to
assessment of BMD, the following subjects were also excluded from this study: with a

gender specific BMD T-score of <-2.5 at any site assessed at Screening Visit 3; with a
documented history of osteoporosis (prior documented BMD T-score of <-2.5) with rheumatoid
arthritis; with any other illness that could impact BMD assessment such as inherited bone
disorders, metabolic bone disease or autoimmune endocrinopathies; with bilateral hip
prosthesis or subjects who had fewer than 3 vertebrae which were evaluable by DXA at
Screening Visit 3 (S3); with hyperparathyroidism defined as a parathyroid hormone (PTH)
value at Screening Visit 1 that exceeded the upper limit of the reference range of the central
laboratory and with previously diagnosed atraumatic vertebral fracture or high and low impact
fracture of the hip or wrist.

7.2.2.3.  Study treatments

Ertugliflozin 5 mg, ertugliflozin 10 mg and matching placebos were supplied as immediate-
release tablets for oral administration.

Placebo run-in period: A single blind placebo run-in was administered starting at Day -

14 /Visit S3 where subjects were instructed to take 1 tablet of placebo ertugliflozin 5 mg and 1
tablet of placebo ertugliflozin 10 mg each morning from the bottles provided for this period. The
last dose of placebo run-in study medication was to be taken on the day prior to Day 1. Subjects
were not informed that they were taking placebo during this period. Phase A randomised,
double blind primary treatment period: On Day 1, each subject was randomly assigned (in a
1:1:1 ratio) to ertugliflozin 5 mg, ertugliflozin 15 mg, or placebo. If a subject missed a dose of
study medication during the study, he/she was instructed to take it as soon as the subject
remembered unless it was time for the next dose. Subjects were instructed not to ‘make up’ for
the missed dose by taking a double dose at the same time.

Subjects were prescribed open label glycaemic rescue therapy and dosed according to physician
judgment if they met specific, progressively more stringent, glycaemic criteria based on a
repeated, confirmed FPG or HbA1lc measured by the central laboratory (Table 40).

12 Agreed to remain abstinent from heterosexual activity (if this form of birth control was accepted by local
regulatory agencies and ethics review committees as the sole method of birth control), or agreed to use (or have their
partner use) acceptable contraception to prevent pregnancy while the subject was receiving study medication and for
14 days after the last dose of study medication. Two methods of contraception were used to avoid pregnancy.
Acceptable combinations of methods included: ¢ Use of one of the following double-barrier methods: diaphragm with
spermicide and a condom; cervical cap and a condom; or a contraceptive sponge and condom.  Use of hormonal
contraception (any registered and marketed contraceptive agent that contained an oestrogen and/or a progestational
agent [including oral, subcutaneous, intrauterine and intramuscular agents, and cutaneous patch]) with one of the
following: diaphragm with spermicide; cervical cap; contraceptive sponge; condom; vasectomy; or intrauterine
device (IUD). » Use of an IUD with one of the following: condom; diaphragm with spermicide; contraceptive sponge;
vasectomy; or hormonal contraception e Vasectomy with one of the following: diaphragm with spermicide; cervical
cap; contraceptive sponge; condom; IUD; or hormonal contraception.
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Table 40: Glycaemic thresholds

Randomzation through Week 6: FPG =270 mg/dL (15.0 mmol/L)
Afier Week 6 throngh Week 12: FPG =240 mg/dL (13.3 mmol/L)
After Week 12 through Week 26: FPG =200 mg/dL (11.1 mmol/L)
After Week 26 FPG =200 mg/dL (11.1 mmol/L)
or AIC =8.0% (64 mmol'mol)

Subjects were to have the repeat FPG measurement performed as early as possible (within

7 days following the receipt of test results) to determine if they met the criterion for glycaemic
rescue therapy. During Phase A, subjects exceeding pre-specified glycaemic thresholds after
randomisation had glycaemic rescue therapy initiated with open label glimepiride. Subjects who
were initiated on open label glimepiride rescue therapy, and who reached the maximum
allowed dose (or tolerated dose, if lower), and met glycaemic rescue FPG criteria (after at least

2 weeks on maximum dose of glimepiride), had additional glycaemic rescue therapy with basal
insulin initiated and managed as considered appropriate by the investigator (that is, including
selection of agent and starting dose, timing of administration, and up-titration).

Medications that were indicated as prohibited in the exclusion criteria were not permitted prior
to or during the study. Thyroid replacement medication (for example, thyroxine) was permitted,
but subjects were to be on a stable dose for at least 6 weeks prior to randomisation. Subjects
who were not on a stable dose of blood pressure or lipid altering medications at S1 were
scheduled appropriately for S3 and Day 1 to ensure they had a stable dose for at least 4 weeks
prior to randomisation. Subjects had to abstain from all food and drink (except water) at least
10 hours prior to any blood sample collections for clinical laboratory tests and fasting glucose
monitoring. Subjects were counselled on appropriate dietary and lifestyle guidelines for T2DM
at S2 and asked to maintain these guidelines throughout participation in the study. Counselling
on dietary guidelines was in accordance with local medical standards of care for subjects with
T2DM.

7.2.2.4.  Efficacy variables and outcomes
The efficacy endpoints were identical to those discussed previously.
7.2.2.5. Randomisation and blinding

The randomisation was stratified based on postmenopausal status (as well as the geographical
region). Approximately 50% of the population enrolled in the trial was planned to be women
who were postmenopausal for 3 years or more (at least 3 years since their LMP or had bilateral
oophorectomy performed 3 years or more prior to screening). The stratification factor had 4
levels:

¢ Men
¢ Premenopausal women

*  Women who were perimenopausal or postmenopausal for less than 3 years after LMP or
had bilateral oophorectomy performed less than 3 years prior to screening

*  Women who were postmenopausal for 3 years or more after LMP or women with a history
of bilateral oophorectomy performed 3 years or more prior to screening.

Allocation of subjects to treatment groups proceeded through the use of a randomisation
system (IVRS) that was accessible 24 hours per day, 365 days per year. A computer generated
randomisation code using the method of random permuted blocks was utilised to assign
subjects to 1 of 3 treatment regimens (ertugliflozin 5 mg, ertugliflozin 15 mg or placebo) on Day
1 (V4). Phase A of this study was subject-, investigator-, and Sponsor-blinded. The study utilised
a double-dummy approach to maintain double blinding, with a placebo tablet matching the
ertugliflozin 5 mg tablet and another placebo tablet matching the ertugliflozin 10 mg tablet.
Subjects were instructed to take 1 ertugliflozin 5 mg tablet (or matching placebo) and
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1 ertugliflozin 10 mg tablet (or matching placebo) daily. Thus, all subjects were to take 2 tablets
each day of ertugliflozin/placebo.

7.2.2.6.  Analysis populations

The Full Analysis Set (FAS) population was the primary analysis population for most efficacy
endpoints and also for the BMD endpoints (labelled as the BMD FAS). For analyses that used the
constrained longitudinal data analysis (cLDA) model, the FAS population, defined separately for
each analysis endpoint, consisted of all randomised subjects who:

* Received at least 1 dose of study treatment

* Had a baseline measurement or a post-randomisation measurement for the analysis
endpoint subsequent to at least 1 dose of study treatment.

Data Censoring: Post-glycaemic rescue therapy data from subjects who received glycaemic
rescue therapy, as well as post-bariatric surgery data, were censored from analyses of
glycaemic, body weight and blood pressure endpoints, but these analyses were not censored
after the initiation of BMD rescue therapy. BMD related endpoint data including Bone
Biomarker and PTH data were excluded from the analysis at the point of a subject taking BMD
rescue therapy or undergoing bariatric surgery, but were not censored after initiation of
glycaemic rescue therapy, as glycaemic rescue therapy was unlikely to have an impact on BMD
endpoints. Bone biomarker data and PTH data were also censored from the analysis if the
samples were collected > 7 days from the last dose of study medication.

A secondary population for safety constructed at 3 specific time points for analysing the BMD
endpoints was the BMD Per-Protocol (BMD PP);13 population (1) at Week 26, (2) at Week 52
and (3) at Week 104.

All Subjects Treated (AST) population was used for the time-to-rescue analysis and for
summarising baseline characteristics, subject disposition and compliance. The AST population
consisted of all randomised subjects who received at least 1 dose of study treatment. Subjects
were classified according to randomised treatment.

7.2.2.7.  Sample size

The sample size of approximately 600 subjects (200 per arm) provided at least 99% power to
detect a difference of 0.5% in the primary endpoint of reduction in HbA1lc from baseline to
Week 26 (assuming a standard deviation of 1.0%) between each ertugliflozin dose and placebo
(and 98% power for detecting this difference for both doses versus placebo) using a 2-sided
0.05 alpha level test, allowing for a dropout rate of up to 20%. To control the overall Type |
error rate at 0.05, a sequential testing approach was used across the primary and secondary
efficacy endpoints for which hypotheses were tested, and for the 2 doses of ertugliflozin.

The sample size for this study also provided adequate precision for the comparisons of
ertugliflozin versus placebo with respect to the changes in BMD from baseline to Week 26.

13 All randomised subjects who took at least 1 dose of study medication, with a BMD measurement both at baseline
and in the day range for the time point of interest (that is, Week 26 for Week 26 BMD PP; Week 52 for Week 52 BMD
PP and Week 104 for Week 104 BMD PP - with no imputation of missing data) prior to initiation of BMD rescue
therapy or bariatric surgery, and did not meet any of following conditions were included in this population. e Study
medication compliance < 75%. « Use of pharmacologic doses of systemic corticosteroids for = 2 consecutive weeks
during the final 180 days prior to the analysis time point. e Incorrect double blind study medication for = 14
consecutive days, during the final 180 days prior to the analysis time point. e Use of bisphosphonates (for > 7 days) or
other medications indicated to treat osteoporosis (that is, denosumab, calcitonin, oestrogen replacement or
analogues/ SERMs, PTH) during the final 180 days prior to the analysis time point, or use for more than 1 month in
total any time during the study prior to the analysis time point. ¢ Any disorders affecting bone metabolism (including
but not limited to active endocrinopathies such as Cushing’s disease, thyrotoxicosis, active inflammatory arthritis and
disorders associated with marked weight loss, that is, = 10% reduction from baseline).
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Assuming an SD of 3.3%;14and allowing for a dropout rate of up to 15% at Week 26, the half
width of the 95% confidence interval (CI) for the between-treatment difference was expected to
be + 0.7% from the point estimate for the overall study population, and also of approximately

* 1.0% for the post-menopausal for = 3 years subgroup, which was analysed separately
(assuming this would be approximately 50% of the overall study population). These CI half
widths were precise enough to rule out clinically relevant changes in BMD, both for the overall
study population and the = 3 years postmenopausal subgroup. This was based on changes in
BMD that were approximately 50% of the average changes from baseline to Week 80 observed
for thiazolidinediones, which were known to be associated with significant bone loss and an
increased risk of fracture.

7.2.2.8. Statistical methods

A cLDA, based on the FAS (for cLDA analyses) was used to evaluate the change from baseline in
HbA1c levels at Week 26 as the primary efficacy analysis. The statistical model included terms
for treatment (categorical), visit (categorical), the treatment by visit interaction, menopausal
status randomization stratum (categorical), AHA status at study entry and baseline eGFR
(continuous). No explicit imputation of missing data was performed. All statistical tests were
conducted at the alpha = 0.05 (2-sided) level. Change from baseline at Week 26 in FPG, body
weight, systolic blood pressure, and diastolic blood pressure were each analyzed with the same
cLDA approach (and statistical model construct) as the primary efficacy analysis.

Comment: Confirmation of the cLDA analysis was not done using the longitudinal ANCOVA
model.

7.2.2.9.  Participant flow

In total, 1535 subjects were screened and 914 subjects were excluded during screening. The
most common reason for subjects not being randomised was screen failure (98.2% of subjects
who were not randomised) and the most common reason for screen failure was not meeting the
HbA1c inclusion criterion The remaining 621 subjects were randomised at 103 sites in

14 countries (randomisation at each centre ranged from 1 to 20 subjects). A high completion
rate was observed for all treatment groups (> 90% of subjects) during Phase A of the study. The
proportion of subjects who discontinued study medication in Phase A was numerically higher in
the placebo group compared to the ertugliflozin groups. In the ertugliflozin 15 mg group and
placebo group the most common reason for study medication discontinuation was withdrawal
by subject; in the ertugliflozin 5 mg group the most common reasons were withdrawal by
subject and AE. Reasons for study medication discontinuation were generally similar between
groups.

7.2.2.10. Major protocol violations

Overall, 204 (32.9%) of 621 subjects who received treatment with study medication were
reported to have 1 or more major deviations. The most common major deviations were those
associated with subjects who did not give appropriate informed consent (18.5%) and failure to
conduct major/significant evaluations (12.1%). These deviations were not expected to affect
safety or efficacy conclusions. Other protocol deviations, including those with a potential to
meaningfully impact efficacy analyses (for example, < 75% compliance with study medication,
and taking glycaemic rescue therapy without meeting rescue criteria) did not occur or occurred
at low incidences across treatment groups. Furthermore, during the conduct of this study,

4 subjects were identified who were randomised at more than 1 site in this trial, who

14 In a recent study of another SGLT2 inhibitor (dapagliflozin) in subjects with inadequately controlled T2DM on
metformin, the largest variability for the change from baseline in BMD was at the total hip site, with an SD of
approximately 3.3% after 50 weeks. Assuming that the SD of the change in BMD increased over time, 3.3% was taken
as a conservative estimate of the variability at 26 weeks for precision calculations and also to ensure adequate
precision for all BMD sites.
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randomised at a site in this trial and at least 1 other site in the ertugliflozin Phase III
development program and thus were multiply-enrolled and were counted as major protocol
violations.

7.2.2.11. Baseline data

Overall, majority of the subjects were female (53.6%), White (66.2%) and aged between 45 to
64 years (75%). Majority of female subjects (76.6%) were postmenopausal for = 3 years. The
percentage of female subjects, including the percentage of subjects who were postmenopausal,
was similar across treatment groups. However, 11 subjects; 3 subjects in the ertugliflozin 15 mg
group, 6 subjects in the ertugliflozin 5 mg group and 2 subjects in the placebo group, were
incorrectly stratified with regards to postmenopausal status by the IVR/IWR system The
stratification was not corrected in analyses. Baseline demographic and anthropometric
characteristics were similar between-treatment groups. Baseline HbA1c, FPG, and eGFR values
were similar between groups (Table 41).

Table 41: Subjects with specific concomitant medications (incidence = 5% in 1 or more
treatment groups; all subjects treated) Phase A

Flacebo! Glimepiride Ertuglifiozin 5 mg Ertugliflozin 15 mg Total
n (*a) n %) | n &) B [*a)
Subjects o population 20w 07 0% 621
with one or more concorutant medications 208 (100.0) 07 (100.0) 205 {100.0) 621 (100.0)
with ne concomitant medication o (0,00 o (000 a (0.0 o (0.}
alimentary tract and metabolitm
drugs for acid related disorders M {16.3) EL] (188 | M {16.1) 106 {17.1)
omeprazole F (5.7 13 (6.3} 11 (5.4) 35 (5.5)
druegs uied in diabetes 09 {100y 7 {100.0) 08 (100.0) 6zl (1)
lmiepunde 40 {12.13 7 (3.4) 3 (1.5) 50 (8.1}
metfirman 143 (68.4) 148 (71.5) 151 {7A7 442 (T1.2)
metformen hvdrochlorde &5 {31.6) 80 {29.0) 58 {26 8) 1%1 {29.1)
mineral supplements 11 (5.5) L {45y 13 (6.5) 1n (53)
vilaming 16 (12.4) L1 {15.0) 9 {14.1) 86 (13.8)
vitamans (uspecified) B (3.8} 1 [E) | 12 59 i 5.0
antiinfectives for systemic wse
antibacterials far systemic use | T3 a4 | 18 [T 8 avn | ™ (114}
blaod and blood forming organs
antiamembe preparation: 1z (5.7) 4 e | 11 (5.4) 7 (4.3)
antithrombotic agents 10 (4.8} 11 {5.3) | 7 (3.4} 18 (4.5}
cardiovascular system
ageats acting oo the renin-angiotensin system 126 (60.3) 134 (64.7) 122 (30.5) Ll (61.5)
enalapal ] (3.8) 9 (4.3 14 (7.8) EE| (5.3)
enalapn] maleate 9 (43) 14 (6.8) ] (3.9 1 (5.0)
lisimeperil 23 {11.0) 13 {15.5) i (11.2) ki ] (127
losartan 10 (4.8) 7 (34) 11 (5.4) 28 {4.5)
valsartan 11 (5.3) 5 24 10 (4.9 i) 4.2)
beta blocking agenis 0 (28.7) Lo (17.5) 43 (2. 140 (11.5)
atenolol 12 57 1z (5.8) ] (3.9 32 (5.2)
calbcium chanwel blockers +H (2L.1) 40 (19.3) 53 (25 137 (IL.1)
ambodipime F) (10.0) 15 (8.7 1] (14.8) L {111y
acbodipine besylate (H] 7.2 13 (6.3) 16 (7.8) H (7.1}
cardisc therapy 13 (-] 10 (4.8) ] (3.9 L1 | (5a)
dimretics 4 (23.4) 53 (25.6) 4 (26.%) 1548 (25.1)
hydrechlorothiaride 28 (12.4) 28 (13.5) 4 (1L 7 80 (129)
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Table 41 (continued): Subjects with specific concomitant medications (incidence = 5% in
1 or more treatment groups; all subjects treated) Phase A

Placebo Climepiride Ertuglifiozin £ mg Ertuglifiozin 15 mg Total
] (*e) n ("») n (*®) n (*s)
ndapammde 16 .7 19 (9.2) 18 (38) 53 (85)
lipid modifving agents 13 (54.1) i) (59.4) 129 (62.9) 165 (58.5)
atorvastatn 11 (5.3) 15 72 13 (6.3) 39 (6.3)
atorvastatin calcium 30 (14 4) 2 {10.6) 2 (1.2 75 {12.1)
fenofibrate 14 67) 18 37 20 9.8) 52 84)
rosuvastatn caleum 13 (6.2) 18 (87) 14 (6.8) 45 (7.2)
samvastatin 42 (20.1) 43 {20.8) 54 (26.3) 139 (22.4)
dermatologicals
antifungals for dermatological use ] 2.4) 14 (6.5) 17 3.3 36 (5.8)
clotnmazole 4 {1.9) 11 (5.3) 10 {4.9) 25 (4.0
genitourinary svstem and sex hormones
urologicals | o @3 | 12 58 | 10 49 | 3 (5.0)
musc uloskeletal svitem
antigout preparations 11 (5.3) L] (4.3) 13 (6.3) 33 (5.3)
allopurmol 9 43) 9 (4.3) 11 (5.4) ) “4.n
antiinflammatory and antirbeumatic products 1 (14.8) 0 9.7) n (15.6) 83 (13.4)
buprofen 12 5.7 7 (3.4) 10 (4.9) 29 4.7
BETVous svstem
amalgesics 87 (41.6) 88 42.5) 80 (39.0) 285 (41.1)
acetamanophen 24 (11.5) 17 (32 11 (54) 52 (84)
aspinn 68 (32.5) 7 (35.3) 58 28.3) 199 (320)
psychoanaleptics 8 3.8) ] 19 20 9.8) 16 (5.8)
psycholeptics 8 {1.8) 9 (4.3) 13 6.3) 30 (4.8)
respiratory svstem
antihistamines for systemic use 17 {8.1) 15 (1.2) 14 (6.8) 46 (7.4)
cough and cold preparations 9 (4.3) 6 (29) 11 5.4) 6 (4.2)
drugs for obstructive airway diseases 7 3.3 6 (2.9) 13 (6.2) 26 4.2)
svstemic hormonal preparations, excl sex hormones and insulins
thyroid therapy £ (2.4) ] (19) 13 (6.3) 16 4.2)
levothyroxine sodium 5 2.4) g (39) 13 (6.3) 26 (42)
various
all other therapeutic products [ s 38 | 16 o | 1e o8 | 40 (0.4)

Abbreviations: o = number of subjects

Every subject 1s counted a single ime for each apphicable specific conconutant medicanion. A subject with multiple concomutant medications within a
medication category 1s counted a smgle time for that category

A medication class or specific medication appears on thus report oaly if its mcidence m one or more of the columns 15 greater than or equal to the percent
mcidence specified in the report utle, afier rounding T

In order to be enrolled in the study, subjects were required to be on a stable dose of metformin
monotherapy; therefore, 100% of subjects were taking drugs used for diabetes (~30% of
subject were on two AHAs prior to study enrolment). The other most common prior medication
categories were agents acting on the renin-angiotensin system (60.5%), lipid modifying agents
(56.7%) and analgesics (35.9%) with no clinically important differences between-treatment
groups. Following randomisation, subjects were to remain on metformin during the study. The
most common concomitant drug therapeutic categories were agents acting on the renin-
angiotensin system (61.5%), lipid modifying agents (58.8%) and analgesics (41.1%) with no
clinically important differences between-treatment groups (Table 42). The duration of T2ZDM
and the background AHA therapy were similar between the 3 treatment groups. All subjects
were on background AHA therapy (99.8% on metformin, 26.4% on SUs and 3.4% on DPP-4
inhibitors). One (1) subject in the ertugliflozin 15 mg group was not on biguanides (metformin)
at S1 visit, but started at S2 visit. The overall mean and median dose of metformin at
randomisation was approximately 2000 mg/day and was similar across all groups. No subject
was on a minimum metformin dose < 1500 mg/day at randomisation. Besides T2DM, the other
most common categories of medical history conditions by SOC were Metabolism and nutrition
disorders (74.7%), Vascular disorders (72.6%) and Social circumstances (71.8%) primarily due
to the collection of male circumcision status in this study. The most common (> 25% of subjects)
specific medical history conditions (by PT) were hypertension (70.4%), hyperlipidaemia
(27.1%) and dyslipidaemia (25.6%) with no clinically important differences among treatment
groups. Mean compliance with study medication was = 98% in each treatment group.
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Table 42: Subject characteristics baseline HbA1c, FPG, eGFR (US units; all subjects
treated)

Placebo Ertugliflozin & mg Ertuglifiozin 15 mg Total
n (*a) n (*a) n (*a) n (*e)
Subjects in population 209 207 205 621
Baseline ALC (*s)
<80 96 (45.9) 107 (51.7) 101 (49.3) 304 (45.0)
E010<90 70 (33.5) 62 (30.0) 62 (30.2) 154 (31.2)
9.0 41 (19.6) 36 (17.4) 38 (18.5) 115 (18.5)
Unknown 2 (1.0) 2 (1.0) 4 2.0) 8 1.3)
Subjects with dara 207 205 201 613
Mean 8.17 8.06 8.13 812
5D 0.90 0389 093 0.91
Median 800 7.90 7.90 £.00
Range 58wll.0 62twi1l.3 5.7 w106 57wi1l.3
Baseline FPG (mg/dL)
Subjects with dara 202 199 201 602
Mean 169.1 168.1 167.9 168.4
SD 417 45.5 Hd 438
Median 160.0 158.0 155.0 15%.0
Range 9310 304 8810 331 91 1o 337 8810 337
Baseline ¢GFR (mL/min/1.73 m')
30to <60 ] (3.8) L] 2.9 10 <49 k2] (3.9)
60 to <90 93 (44.5) 108 (52.2) 89 (434) %0 (46.7)
290 108 51.7) 93 (H9 106 (51.7) 07 (49.4)
Subjects with dara 209 207 205 621
Mean 916 889 9.0 90.5
sSD 198 17.5 206 19.3
Median 920 8%.0 90.0 89.0
Range 4710 173 5510 144 4210178 4210 178

Abbrevianons: A1C = hemoglobm Aj; ¢GFR = eshmated glomerular filration rate; FPG = fasung plasma glucose; MDRD = modification of diet 1 renal
disease; n = number of subjects; SD = standard deviation.

Baseline value 1s defined as the Day 1 (Randomuzation) measurement. [f this measurement 15 not available, the last pre-randonuzation measurement on o aflen
Week —2 15 used as the baselme value.

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

7.2.2.12. Primary efficacy results

Compared with placebo, the LS mean reduction from baseline in HbA1lc at Week 26 was
significantly greater (p < 0.001 for both comparisons) for both ertugliflozin 5 mg (placebo
subtracted difference =-0.70, 95% CI: -0.87, -0.53) and 15 mg (-0.88, 95% CI: -1.05, -0.71)
groups (Table 43). Large reductions in mean HbA1c in the ertugliflozin groups through Week 12
were followed by smaller reductions through Week 26. The point estimate of the reduction in
HbA1c was numerically greater in the ertugliflozin 15 mg group than in the ertugliflozin 5 mg
group at each time point. In the placebo group, there was no clinically meaningful change from
baseline in HbA1c throughout the study (Figure 7).

LS mean reductions from baseline in HbA1lc were greater in the ertugliflozin 15 mg and 5 mg
groups than in the placebo group across all subgroup categories. Additionally, the numerically
greater reduction in HbA1lc with ertugliflozin 15 mg relative to 5 mg was seen consistently
across all subgroups. Reductions in HbA1c in the ertugliflozin groups relative to the placebo
group were numerically greater in the subgroup of subjects with a baseline HbAlc = 9%,
followed by those with HbAlc 2 8% to < 9% at baseline and lowest in those with a baseline
HbA1lc < 8%. Reductions in HbA1lc in the ertugliflozin groups relative to the placebo group were
also numerically greater in the subgroup of subjects with a baseline median age of < 58 years
versus those with a baseline median age of > 58 years (Table 44). The improvements in HbAlc
in the ertugliflozin groups relative to the placebo group were not affected by gender or race
(Figure 8).
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Table 43: HbA1c (%) change from Baseline at Week 26 (cLDA) (FAS: excluding rescue
approach)

Baseline Week 26 Change from Baseline at Week 26
Treatment N | Alean (5D} N Alean (SD) N Alean (SD¥) L% Alean (95%% i.':'l'jL
Placebo 207 | &AT(0.8598) | 151 | 7.84(1.063) | 209 | -0.19 (0.935) -0.03 (-0.15, 0.10)

Emughflonin 5 mg 205 | 5.06 (0.868) | 191 | 7.29(0.816) | 207 | -0.73 (0.933) 073 {-0.85, -061)
Ermughflozin 15 mg | 201 | 8.13(0.531) [ 184 | 720(0.754) | 205 | -0.97 (0.853) 0.91(-1.03, -0.78)

Pairwise Comparison Difference in LS Means (95% CI)’ p-value
Ermughilozin 5 mg vs. Placebo -0.70 {-0.87, -0.53) <0001
Ermugliflozin 15 mg vs. Placebo -0.88 (-1.05, -0.71) <).001
Condittonal Pooled 5D of Change from Baseline 0.83

Abbreviatiens. ATC = hemoglobin Ay, AHA = anh-Byperplycemac agend, U1 = conbdence mienal,
cLDA = comtransed lomginudinal dats analyiis, eGFR = evtmuated glomesular filtration rate; FAS = Full
Analyus Set; LS = least squaces, N = number of subyects 1o the FAS, 5D = standard deviation
For baseline and Week 26, N was the mumber of subpects with non.nsiving assevaments at the specific
tumepoant, for chanpe Gom bavelioe af Week 26, 3 wad the oumber of subyects i the FAS (e, randonuzed
subyects who ook ar least 1 dode of snady meedacation and had ar leass | assesiment at of after baseline) The
eean and 5D fof the change from basehioe are based oo noa-cuthiag valves

Based ea cLDA model with fixed effeen for weament. ume, prior ann-hyperglyeemic medication (Medornun
menatherapy or Metfovman + another AHA), basclme cGFR {comtmmsoin), menopaasal atus randonmzation
stramum (men. premencpaunal women, women wha are penmencpaunal or <3 years postmencpausal. women
who are &3 yean pevtmsencpaasal) asd e imveracuoen of unee by weatmeat  Time was weated a5 2 cutegonical
variahle

Figure 7: HbA1c (%) LS mean change from baseline over time (cLDA) (FAS: excluding
rescue approach)
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Table 44: HbA1c (%) Change from Baseline at Week 26 (repeated measures analysis of

covariance subgroup analysis (FAS: excluding rescue approach)

Change From Baseline in A1C at Week 26'

Baseline Week 26 LS Mean Dm';}::;:’" s
Treatment N Mean(SD) N Mean(SD) N (95% CT) (95%% CT)

Subgroup: Baseline A1C levels
8%
Placebo 93 T742(040) 80 743(089) 93  0.12(-0.06,0.30)
Emughflozn 5 mg 106 7.38(0.35) 103 696(060) 106 -0.36(-0.53,-0.20) -0.48(-0.73 -0.24)
Ertughiflozin 15mg 96 737(038) 89  687(059) 96 -045(-062.-027) -057(-082.-032)
28% o <9%
Placebo 65 S41(030) 42 803(095) 65 0.04(-0.19.027)
Erughiflozin 5 mg 60 839(032) 55 T764(082) 60 -064(-086-042) -068(-1.00-037)
Emughflozm 15mg 62 §.44(0.26) 57 7.29(0.70) 62 -1.02(-1.24.-080) -1.06(-1.37.-0.74)
9%
Placebo 40 949(043) 27 £83(1.01) 40 -0.30(-059.-001)
Erughflonn $ mg 34 947(056) 31 7.72(099) 34 -161(-191.-1.32) -1.31(-1.73, -0.90)
Emuglhiflonn 15mg 38 9.62(045) 37 7.86(0.76) 38 -1.73(-201,-145) -1.43(-183,-1.03)
Subgroup: Age (Median)
S Median Age (55 years)
Placebo 103 8.13(084) 75 785(1.12) 103  0.13(-005031)
Ermugliflonin 5 mg 107 806(086) 102 721(0.79) 107 -075(-092,-058) -088(-112-064)
Emughflonn 15mg 99 $22(091) %0 7.12(0.78) 99 -097(-1.15,-0.79) -1.10(-1.35, -0.85)
= Mediam Age (55 vears)
Placebo 95 8.20(093) 74 786(102) 95 -008(-0.26.011)
Ermughiflonin 5 mg 93 801(091) 87 7.37(085) 93 -058(-076.-040) -0.50(-0.76, -025)
Ermughflozmn 15mg 97 806(096) 93 7.29(0.73) 97 -0.77(-094.-059) -0.69 (-0.94, -0.4H)
Subgroup: Gender
Male
Placebo 9 B2T(0H) 66 792(122) 94 005(-0.15,025)
ErughflorinSmg 92 §17(086) 85  726(090) 92 -072(-091.-052) -0.77(-1.03.-050)
Ermughflonn 15mg 92 815(098) 87  7.19(077) 92 -086(-105.-067) -091(-117,-065)
Female
Placebo 104 S06(082) 83  780(D93) 14 001(-017,019)
Emugliflomm Smg 108 7.93(088) 104  731(0.75) 108 -0.63 (-080.-046) -0.64 (-0.88.-040)
Erugliffozin 15mg 104 $14(090) 96  722(075) 104 -087(-104,-069) -088(-113,-064)
Subgroup: Race
White
Placebo 138 $07(087) 100 7.74(108) 138 001(-0.14.017)
EmughflornSmg 130 $03(087) 123 722(078) 130 -0.70(-086.-055) -0.72 (-0 93, -050)
Erughflonn 15mg 125 §13(096) 117 721(0.78) 125 -085(-101,-069) -086(-108 -064)
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Table 44 (continued): HbA1c (%) Change from Baseline at Week 26 (repeated measures
analysis of covariance subgroup analysis (FAS: excluding rescue approach)

Change From Baseline in A1C at Week 26"
Difference in LS

Baseline Week 26 LS Mean
Means
Treatment N Mean(SD) N Alean(SD) N (95% CI) (95% CI)
Asian
Placebo 29 8.19(0.73) 26 7.83(094) 29 -0.17(-049.015)

Erugliflozin 5 mg 33

Ermugliflozin 15 mg 35
Other

Placebo 3

Ertughflozin 5 mg 37

Ermughiflozin 15 mg 36

8.06(0.93) 32
B18(093) 34

7.22(093) 33
7.10(0.75) 35

=0.80(-1.10. -0.50)
-1.03(-132.-073)

-0.63 (-1.07,-0.19)
-0.86(-1.29,-042)

8.55(0.98) 23
5.04(0.87) 34
5.16(0.57) 32

837(1.02) 31
759(0.79) 37
728(0.71) 36

0.33 (-0.01, 0.66)
-0.41 (-0.70, -0.13)
-0.77 (-1.06. -0.45)

-0.74(-1.18.-0.30)
=1.10 (-1.54, -0.66)

Subgroup: Ethnicity

Hispanic or Latino
Placebo 40
Erughiflozin 5 mg 36
Ermghflozin 15mg 33

Not Hispanic or Latino
Placebo 157
Emugliflozin 5 mg 164 802(090) 154 7.22(0.78) 164 -0.72(-0.86,-0.59)

Ermughflozin 15mg 163 8.14 (0.93) 154 7.19(0.75) 163 -0.88(-1.02,-0.75)

Abbrevatioas: AIC = hemoglobm Al ANCOVA = agalyws of covanance: CI = confidence mterval.

¢LDA = contramed lonpitudinal data analyus, ¢GFR = estimated glomenalar Glwanon rate. FAS = Full
Analyus Set;, LS = least squares, N = number of subjects with non-ousemg assesuments 3t the specafic time
pownt: SD = wtandard devaanen

For barelme and Week 26, N 1 the sumber of subyects wath noa-auniimg aiieiiments 3 the ipecific tume pomt:
for chanpe from baseline at Week 26, N 1 the numnber of subpects i the FAS (se, randonmzed subjects who took
at least | dose of study medication and had a baseline measurement and at least one assessment afier baveline)
The analyus was oaly performed for subgroups wath at beast 20 subects in all of the treatment groups i each
subgroup category. For the 1ace subgroup analyss, where the sample size was not a8 least 20 subgects wm all of
the treatment groups i A CeTlasn race category, then that race was combined with the "Other™ race category. For

833(081) 31
8.10(0.77) 35
8.18(097) 29

810(1.29) 40
7.59(0.92) 36
7.26(0.79) 33

0.12(-0.17.0.41)
-0.39 (-0.68,-0.11)
-0.75 (-1.05, -0.44)

-0.51 (-0.92,-0.11)
-0.87(-1.29, -0.45)
§.12(090) 117 7.80(0.99) 157 003(-0.12,0.17)

-0.75 (-0.95, -0.55)

<091 (-1.11, -0.71)

subgroup analyees based oa facton that are already i the mam model. the respective term wall appear mthe

mode] cnly once.

' Obtained from 3 repeated measures ANCOVA model with term for prior ants-Inperglycemic medication

(None Monotherapy. =2 therapie),
postmencpaual. women who ar

al watus

stratum (male, [ o <3 years
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categorical term
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Figure 8: HbA1c (%) forest plot of change from Baseline at Week 26 for all subgroups

(repeated measures analysis of covariance) (FAS: excluding rescue approach)

-2

Estimate of Difference in LS Mean Change

Diamand, Solid Symbol is Erugifiazin 5 mg vs Placebs)
Diamand, Empty Symbol is Ertugidlozin 15 mg s Placebs)
nl = the number of subjects in Flacebo group:

n2 = the number of subjects in Ertugliflozin 5 mg group:
n3 = the number of subjects in Ertugliflozin 15 mg group.

1
—— | Baseline AIC: <B% =11, 106, 96)
—_—— ]
—_—— 1 Baseii "
; aseline AIC: >=8% to <i% =65, 60, 62)
—— ! B :
- ' ihe AIC: »=3% n=4. 4. 30)
—— 1 .
' <= Mtdian Age GI pais) m=102, 107, 99)
—F— | Median Age G yars) n=15, 92, 97)
: 1
—r— : Male m=34 52 92)
+: ¢ Female =104, 108, 104)
= T wam n=138,130,125)
——— | A m=29, 33, 35)
[ 1. =,
< ]
—"_: i Other m=11,37, 35)
]
—&#—— | HISPANIC ORLATINO 36,33
o J m=40, )
_.'_c ] NHOTHISPANIC OR LATIND =157, 164 163)

Submission PM-2017-001328-1-5 Extract from the Clinical Evaluation Report for Steglatro Attachment 2
PART 1 FINAL 31 January 2019

Page 72 of 121



Therapeutic Goods Administration

7.2.2.13. Other efficacy results

The raw proportions of subjects with an HbA1lc < 7.0% were approximately 2.5-times greater in
the ertugliflozin 5 mg and 15 mg groups than in the placebo group (35.3%, 40% and 15.8% in th
ertugliflozin 5 mg, 15 mg and placebo group, respectively). The model based odds of having an
HbAlc < 7.0% at Week 26, using multiple imputation for subjects with missing Week 26 data,
were significantly greater in both ertugliflozin groups compared to the placebo group (p < 0.001
for both comparisons). Similarly, the proportion of subjects with an HbAlc < 6.5% were
approximately 3 and 4 times greater in the ertugliflozin 5 and 15 mg groups, respectively, than
in the placebo group (8.7%, 12.2% and 2.9%, respectively). The model based odds of having an
HbAlc < 6.5% at Week 26, using multiple imputation for subjects with missing Week 26 data,
were greater in the ertugliflozin 15 mg group and the ertugliflozin 5 mg group compared to the
placebo group (nominal p < 0.001 and p = 0.023, respectively) (Table 45).

Table 45: Analysis of subjects with HbA1c < 7% and < 6.5%
Table 24. Analysis of Subjects With A1C <7.0% (<53 mmol/mol) at Week 26

(Logistic Regression using Multiple Imputation; Full Analysis Set:
Excluding Rescue Approach)

Adjusted Odds Ratio Relative to
Placebo’
Treatment N Number (%e) of Subjects Point 95% CI p-value
With A1C <7.0% Estimate
(Raw Proportions) -
Placebo 209 33(15.8)
Ertugliflozin 5 mg 207 73(35.3) 3.03 (1.81, 5.06) <0.001
Errughiflozin 15 mg 205 §2(40.0) 448 (2.64, 7.62) <0.001

Table 25. Analvsis of Subjects With A1C <6.5% (<48 mmeol/mol) at Week 26
(Logistic Regression using Multiple Imputation; Full Analysis Set:
Excluding Rescue Approach)

Adjusted Odds Ratio Relative to

Placebo *
Treatment N Number (%6) of Subjects Point 9595 C1 p-value
With A1C <6.5% Estimate
(Raw Proportions)
Placebo 209 6(2.9)
Ermughiflozin 5 mg 207 18 (8.7) 310 (1.17,822) 0.023
Errughflozin 15 mg 205 25(12.2) 541 (2,10, 13.90) <0.001

cLDA = constrained longitudinal data analysis; eGFR = estimated glomerular filtration rate; N = number of
subjects 1n treatment group.

T Adjusted odds ratio based on a logistic regression model fitted with fixed effects for treatment, prior
antihyperglycemic medication (metformin monotherapy or metformin + ancther AHA), menopausal status
randomization stratum (men, premencpausal women, women who are perimenopausal or <3 years

postmencpausal, women who are 23 years postmenopausal), covariates for baseline A1C and baseline eGFR.
(continuous). Missing data imputed using the cLDA model fitted with fixed effects as in the primary
analysis. '

Compared with placebo, the LS mean reductions from baseline in FPG at Week 26 were
significantly (p < 0.001 for both comparisons) greater in the 5 mg and 15 mg ertugliflozin
groups -1.5, -2.2 and -0.05mmol/L, respectively). The mean FPG decreased at Week 6 in the
ertugliflozin groups and was followed by further reductions through Week 26. The magnitude of
the reduction in FPG was numerically greater in the ertugliflozin 15 mg group than in the
ertugliflozin 5 mg group at each time point (Figure 9).
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Figure 9: FPG (mg/dL) LS Mean change from Baseline over time (cLDA) (FAS: excluding
rescue approach)

LS Mean Change from Baseline +,/— SE
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Time
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(Boseling Meon = 9,39) (Boseline Mean = 9,33) (Boseline Megn = 9.32)

Compared with placebo, the LS mean reductions from Baseline in body weight at Week 26 were
significantly (p < 0.001 for both comparisons) greater in the ertugliflozin groups (-3.0, -2.9 and -
1.3kg, respectively). In both ertugliflozin groups, body weight decreased from baseline through
Week 18 and had further reductions through Week 26. In the placebo group body weight
decreased from baseline through Week 26. The decrease at each time point was numerically
greater in both ertugliflozin groups compared to the placebo group, and not notably different
between the ertugliflozin groups (Figure 10).

Figure 10: Body weight (kg): LS Mean change from Baseline over time (cLDA) (FAS:
excluding rescue approach)
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Compared with placebo, the LS mean reductions from baseline in sitting SBP at Week 26 were
significantly greater in the ertugliflozin 5 mg and 15 mg groups (-4.4, -5.2 and -0.7mmHg
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respectively; p = 0.002 and p < 0.001 versus placebo for 5 mg and 15 mg, respectively). In both
ertugliflozin groups, sitting SBP decreased from baseline through Week 26. Reductions from
baseline in sitting SBP were numerically greater in the ertugliflozin 15 mg group compared to
the ertugliflozin 5 mg group at each time point through Week 26 (Figure 11). The LS mean
reductions from baseline in sitting DBP at Week 26 were also significantly greater in the
ertugliflozin 5 mg and 15 mg groups (-1.6, -2.2 and +0.23mmHg, respectively; p = 0.001 and

p = 0.013 versus placebo, respectively). In both ertugliflozin groups, sitting DBP decreased from
baseline through Week 6, which decreased further through Week 26. In the placebo group,
sitting DBP was stable at Week 6, increased slightly through Week 18 and was stable again
through Week 26. Reductions from baseline in sitting DBP were numerically greater in the
ertugliflozin 15 mg group compared to the ertugliflozin 5 mg group at all time points after

Week 6 (Figure 12).

Figure 11: Sitting systolic blood pressure (mmHg) LS mean change from Baseline over
time (cLDA) (FAS: excluding rescue approach)
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Figure 12: Change from Baseline in sitting DBP and change over time
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Table 29. Sitting Diastolic Blood Pressure (mmHg) Change [rom Baseline at Week 26
(¢cLDA; Full Analysis Set: Excluding Rescue Approach)

Baseline Week 26 Change from Baseline at Week 26
Treatment N Mean (SD) N Mean (5D) N | Mean (5D) LS Mean
@50 c1y’
77.45 78.04 043 0.23
il -
Flacebo 201 (7549) B8 @i [ o0 (-0.85, 1.31)
7845 76.62 -1.75 -1.59
- -
EmghflozinSmg 201 53190 |19%]  (g149 | 27| @ss9) | 259,059
78.06 7583 5 -2.11 =219
Eglifiozin 3mg | 82| gasn | ™| @soy || oo | eaaam
Pairwise Comparison Difference in LS Means el
(95% CIy+ p-value
Ertughflozin 5 meg vs. placebo -1.82(-3.24,-039) 0.013
Ertughflozin 15 mg vs. placebo -2.42(-3.86.-0.98) 0.001
Conditional pooled 5D of change from basehine 685

For baselme and Week 26, N was the number of subjects wath non-missng assessments at the specific me
pout, for change from baseline at Week 26, N was the number of subjects in the FAS (1e, randomuzed subjects
who took at least 1 dose of study medication and had at least 1 assessment at or after baseline). The mean and
SD for the change from baseline were based on non-mussmg values.

" Based on the cLDA model with fixed effects for treatment. tume, prior antihyperglycemic medication
(metformin monotherapy or metformin + another AHA), baseline eGFR (continuous), menopausal starus
randonuzation stranim (men, premenopausal women, women who are penmenopausal or <3 years
postmenopausal, women who are 23 years postmenopausal) and the interaction of time by wreatment. Time was
treated as a categoncal vanable.

The percentage of subjects who received glycaemic rescue therapy at Week 26 was 17.7% in the
placebo group, with infrequent initiation of glycaemic rescue therapy in both ertugliflozin
groups (< 3% in both groups; nominal p < 0.001 for both comparisons).

Sensitivity analyses were performed to assess the impact of missing data on the conclusions
from the primary analysis. LS mean reductions in HbA1lc at Week 26 were greater in the
ertugliflozin groups relative to the placebo group (nominal p < 0.0001 for both comparisons) in
the J2R analyses, excluding data after initiation of glycaemic rescue therapy (Table 46). The
tipping-point analyses, in which data collected after initiation of glycaemic rescue therapy were
also considered missing showed that, to shift the primary result to a non-significant result, the
HbA1c change from baseline among subjects in the ertugliflozin groups with missing data would
need to have been substantially worse than that expected under the missing at random
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assumption (over 6.9% and over 7.4% for ertugliflozin 5 mg and 15 mg, respectively, with no
change in placebo). Since these HbA1lc increases are clinically highly unlikely, the tipping point
analysis results support the robustness of the conclusions based upon the primary analytic
approach (Table 47).

Table 46: HbA1c (%); Change from Baseline at Week 26 jump to reference missing data
approach (FAS: excluding rescue approach)

Baseize Wesk 26 Change from Baseline ot Week 24
Treatm N Mfean (500 i Liewn (310 N Mean (5TF) 15 Mess (SE)
Flacete T 1T 050 151 T84 (1.08) 201 0.1% (0.54) 004 [0.08)
Erughflonn * mg 05 B 06 (0 En 191 TI9{0BI) b o] <073 (0 93) <65 (D08)
Ernaglad) 1img i B13 003y 1B 1200075 197 £097 DI5) 050 (008N
Pairwase Companses Dufferesmce i LS Means p-Value
oy

Ermugiificmm * my v Flacebs 0683 (-0 881 0.499) ool
Erughifiozin 1§ mg vs. Placebo 0,837 {-1.02%, 0.845) 00al

For bavehor sod Week 26, N n e pesber of subpect with noo-mitung sssriaoest of the specalic e post; for Chasge Bom Besehor of Wesk 30, N 13 the oumber of mbyect m e FAS
ht.wmwuhﬂihudﬂdy.rhmﬂ“hﬂuﬂnhﬂmmmlﬂuhﬂhﬂ.mﬂnuﬂbhhwtolhuﬁumhudu
T IS

" Based on ANCOVA mode] miang imspruted values for missing duta based oo the Jump to Reference approach, with fixed effects foc teatment.

prex anhhyperpivomm: med detf dherapy or Metfc + another AHA} batsekne oGFR (contmmous ), baselme AIC, = | stabus randk wiratm {men,
[EFEERELLE BN B wlhe G5 pr il of < § Vear podmneRopEAE wesn who 5 =1 YRR paursemspl)

ChConfidence lteral LS=Least Squaren; SD=5emdard Dinaaton

Table 47: HbA1c (%); Change from Baseline at Week 26 tipping point analysis missing
data approach (FAS: excluding rescue approach)

P.valses for Comparsion of Emaghflons 5 mg v Placebo
Worsemsag Agpbed w Inputed Duts » Ermghfions © mg (o
13 67 [ &9 7 71 73
Improvemess Appled to Inputed Dats 1
Placebo (")

10 LR 05402 052 bs012 0&7 LA o6
09 04308 04348 o4l 0 3040 052 [hbi] 03T
48 038 03703 [R50 ] o4y 04382 04817 0 4863
07 ane 02963 oiss oim [EL 0 3806 0 8028
08 02180 02333 01512 02687 02887 03082 03
3 01838 01803 01939 o2y 02284 0437 0.2433
£4 010 LAk R} s 01438 01T R L 02083
03 009 01028 LATEE D148 01383 01450 o162
41 00674 00784 0.0840 00932 0.1030 01134 0144
01 Ll 00343 00813 0 Ddgs 007es 0 0Rss 00939
00 00340 0 0368 00440 00487 00359 00817 0 Dés

Teppeng Posmt 48

Multiple pnputstion woed for mtumg dats valoes with delts cahor (o of mprovement) sdded # specified.

Anabvi baved on pramary ssalvi model sun Rubsn 1 rube to obtun eitumate baved o6 umputationt

Povalues for Companson of Ersghflozss |3 myg v Placebo
Worieming Apphed 1o bnpated Datas @ Ermughflons |* mg )
71 12 73 14 T4 18 1.7
] Dowts e
Wob_;'w Lmprared
-10 04711 03009 03312 05817 05924 08233 06343
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7.2.2.14. Evaluator commentary

This pivotal Phase III study evaluated the efficacy and safety of the addition of ertugliflozin

(5 mg and 15 mg) for treatment of 621 subjects with T2DM and inadequate glycaemic control
on metformin monotherapy at a dose = 1500 mg/day. The population studied reflected patients
with a wide range of glycaemic control, from mild to moderately severe, and a typical profile for
patients with T2DM, with regard to age and sex and co-morbidities. About 30% of the subjects
were on prior treatment with two AHAs (metformin + SUs most common). Approximately 40%
of the randomised subjects were women greater than 3 years post-menopause in order to
assess bone safety in this population. These baseline characteristics were comparable across the
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three treatment groups and the study population was representative of patients with
inadequate control on metformin monotherapy in clinical practice.

The decreases in HbA1lc were robust and clinically important with both ertugliflozin doses
compared with placebo (difference from placebo = 0.70 and -0.88, respectively; p < 0.001 for
both comparisons) with a modestly greater decrease seen at 15 mg relative to 5 mg of
ertugliflozin. Treatment with ertugliflozin also demonstrated significant improvements on other
measures of glycaemia, including reducing FPG and increasing the proportion of subjects
reaching an HbA1c < 7% relative to placebo with numerically greater improvements observed
in the 15 mg relative to 5 mg ertugliflozin dose. In addition to the clinically meaningful
improvements in glycaemic control, subjects in the ertugliflozin 5 mg and 15 mg groups had
significantly greater reductions in body weight and systolic and diastolic blood pressure at
Week 26 compared to the placebo group. More than 70% of subjects in this study were on
antihypertensive medication at randomisation with mean baseline SBP/DBP of approximately
130/78 mmHg and the reductions in mean SBP and DBP by ertugliflozin (5 mg and 15 mg) may
be clinically relevant.

Overall, this study provided evidence of efficacy of ertugliflozin (5 mg and 15 mg QD) over
placebo when used in combination with metformin (daily doses =2 1500 mg) for T2DM adults
with inadequate glycaemic control on diet/ exercise and metformin monotherapy (at a dose
2 1500 mg /day). Evidence of efficacy beyond 6 months was not provided in this submission
although results of Phase B (weeks 26 to 104) of the study should provide data on long term
maintenance of efficacy following treatment with ertugliflozin plus metformin.

7.2.3. Study P002/1013: Add-on to metformin
7.2.3.1.  Study design, objectives

This was a multicentre, randomised, double blind, active comparator controlled parallel group
clinical trial of ertugliflozin in adults with T2DM and inadequate glycaemic control
((HbAlc=7.0% and < 9.0% (= 53 and < 75 mmol/mol)) on = 1500 mg/day metformin
monotherapy for at least 8 weeks. The double blind treatment period was 104 weeks in
duration and divided into two 52 week phases (Phase A; Weeks 0 to 52; Phase B; Weeks 52 to
104) and only Phase A results were provided in submitted dossier (Figure 13).
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Figure 13: Study P002/1013 Overview of trial design
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The primary objective was: In subjects with T2DM and inadequate control on metformin, to
assess the HbA1lc lowering efficacy after 52 weeks of the addition of ertugliflozin 15 mg
compared with the addition of glimepiride. The secondary objectives were to assess the effects
on the following parameters in subjects with T2DM and inadequate control on metformin, after
52 weeks: effects of the addition of ertugliflozin 15 mg compared with the addition of
glimepiride:

* incidence of symptomatic hypoglycaemia, change in body weight from baseline, change in
SBP

» effect of the addition of ertugliflozin 5 mg QD compared with the addition of glimepiride on
HbA1c, incidence of symptomatic hypoglycaemia, change in body weight and SBP

» effect of the addition of ertugliflozin compared with the addition of glimepiride on the
proportion of subjects at the HbA1c goal of < 7.0% (< 53 mmol/mol).

» effect of the addition of ertugliflozin compared with the addition of glimepiride on DBP.

» effect of the addition of ertugliflozin compared with the addition of glimepiride on durability
of glycaemic efficacy.

» effect of the addition of ertugliflozin compared with the addition of glimepiride on the
proportion of subjects meeting the composite endpoint of an HbAlc decrease > 0.5% with
no symptomatic hypoglycaemia and no body weight gain.

» effect of the addition of ertugliflozin compared with the addition of glimepiride on the
proportion of subjects meeting the composite endpoint of an HbAlc < 7.0% with no
symptomatic hypoglycaemia.

The study was initiated on 17 Dec 2013 and is still ongoing (last subject visit for Phase A was

28 April 2016). It was conducted in 16 countries at 232 trial centers: 9 in Argentina, 16 in
Canada, 11 in the Czech Republic, 14 in Hungary, 18 in South Korea, 7 in Lithuania, 10 in Mexico,
10 in the Philippines, 14 in Poland, 18 in Romania, 14 in Russia, 12 in Slovakia, 10 in South
Africa, 7 in Taiwan, 5 in Ukraine and 57 in the United States.
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7.2.3.2. Inclusion exclusion criteria

The main inclusion criteria were: = 18 years of age, have BMI = 18.0 kg/m2. have diagnosis of
T2DM in accordance with ADA guidelines and meet one of the following criteria: On metformin
monotherapy = 1500 mg/day for = 8 weeks with a Visit 1/Screening HbAlc = 7.0% and <9.0%
(2 53 mmol/mol and < 75 mmol/mol) OR On metformin monotherapy = 1500 mg/day for

< 8 weeks with a Visit 1/Screening HbAlc 2 7.0% and < 9.0% (= 53 mmol/mol and

< 75 mmol/mol) OR On metformin monotherapy < 1500 mg/day with a Visit 1/Screening
HbA1c 2 7.5% and < 9.5% (= 58 mmol/mol and < 80 mmol/mol) OR On metformin in
combination with a single allowable AHA (that is, SUs at < 50% the maximum approved dose in
the local country label, DPP-4 inhibitors, meglitinides, or AGIs) with a Visit 1/Screening HbA1lc =
6.5% and < 8.5% (= 48 mmol/mol and < 69 mmol/mol). Other inclusion and exclusion criteria
were similar to those described previously with exception that subjects with known
hypersensitivity or intolerance to glimepiride or other sulfonylureas were also excluded.

7.2.3.3.  Study treatments

Subjects underwent a 2 week, single blind placebo run-in period after their metformin dose had
been stable for = 8 weeks. Subjects on < 1500 mg/day of metformin with an HbAlc of = 7.5%
and <£9.5% (= 58 and < 80 mmol/mol) received diet/exercise counselling, titrated their dose of
metformin to = 1500 mg/day, and underwent a metformin dose-stabilisation period = 8 weeks
in duration. Subjects on any dose of metformin in combination with a single allowable AHA who
had an HbA1c of 2 6.5% and < 8.5% (= 48 and < 69 mmol/mol) received diet/exercise
counselling, discontinued the non-metformin AHA, titrated their dose of metformin to

= 1500 mg/day (if necessary), and underwent a metformin dose stabilisation period = 8 weeks
in duration. Allowable AHAs included sulfonylureas (SUs) administered at < 50% the maximum
approved dose (per local country label), DPP-4 inhibitors, meglitinides and alpha-glucosidase
inhibitors. The metformin dose stabilisation period was = 10 weeks in duration for subjects who
discontinued an SU. After the metformin titration (if necessary) and dose-stabilisation periods,
subjects with an HbAlc of 2 7.0 and < 9.0% (= 53 and < 75 mmol/mol) entered a 2 week, single
blind, placebo run-in period. Subjects who had adequate compliance during the placebo run-in
period and who met all other entry criteria were eligible to enter the 104 week double blind
treatment period and randomised in a 1:1:1 ratio to ertugliflozin 5 mg QD, ertugliflozin

15 mg QD or glimepiride. Glimepiride/matching placebo was initiated at 1 mg QD and titrated
up to the maximum approved dose (6 or 8 mg QD based on the local country label) or maximum
tolerated dose. Subjects who met progressively more stringent glycaemic rescue criteria (Table
48) were to receive open label sitagliptin in accordance with the local country label. Subjects
who had a prior history of hypersensitivity or intolerance to sitagliptin were to be discontinued
from study medication. After initiating glycaemic rescue therapy, subjects were to continue the
same dose and regimen of their study medication and background metformin (Tables 49 and
50). Medications prohibited while subjects were receiving study medication during the double
blind treatment periods is summarised in the footnote).15> The investigator or subject’s

15 Medications listed below were prohibited while subjects were receiving study medication during the double blind
treatment period: 1) Other Anti-hyperglycaemic Medications: Insulin of any type (except for short-term use during
hospitalisation and no longer required); Other injectable AHAs [for example, pramlintide, exenatide, liraglutide];
Pioglitazone or rosiglitazone; SGLT2 inhibitors (except blinded ertugliflozin); SUs (except blinded glimepiride); DPP4
inhibitors (except sitagliptin rescue medication); Bromocriptine (Cycloset); Colesevelam (Welchol); Any other AHA
with the exception of the protocol-approved agents. 2) Corticosteroids: Treatment for = 14 consecutive days or
repeated courses of pharmacologic doses of corticosteroid was prohibited. Note: Inhaled, nasal, and topical
corticosteroids and physiological replacement doses of adrenal steroids were permitted. 3) Weight-loss medications:
associated with Initiation of a weight-loss medication (for example, orlistat, phentermine, topiramate, lorcaserin)
was prohibited. Note: Subjects who were on treatment with a weight-loss medication or other medication weight
changes (for example, anti-psychotic agents) and who were weight-stable (that is, <5% change in body weight within
6 months of Visit 1/Screening) at Visit 1/Screening were eligible to participate in the study and permitted to continue
these medications during the study.
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physician/health care provider was permitted to make adjustments in the subject’s non-AHA
therapies throughout the trial if clinically warranted. Guidance for specific medications which
were permitted during the study is summarised in Table 51).

Table 48: Phase A/Year 1 glycaemic thresholds

Visit Interval Glycemic Threshold

:-ﬂﬂ Visit 4Day | through Visit 5'Week | oo . tly >270 mg/dL (15.0 L)
Adfter Visit 5/Week 6 through Visit . s

6/Week 12: FPG consistently =240 mg/dL (13.3 mmelL)
Afier Visit 6/'Week 12 through Visit . ”

8 Week 26- FPG consistently =200 mg/'dL (11.1 mmolTL)

. ) FPG consistently =200 mg/dL (11.1 mmolL) or

After Visit 8 Week 26: ALC >8.0% (64 Vmol)

e i han ki

Note: A consistent value for FPG was 23 a repeat measurement performed within 7 days of notification from
the central laboratory. Site should have remnforced diet/'exercise coumseling prior to repeat measurement.

Table 49: Guidelines for run-in management

Regimen at Al1C Entry Criterion at Subject Management
Visit 1/Screening Visit 1/Screening Prior to Visit 3 Week -2
= Mamtun metformuin dose
metfornun =1500 mg/day for =7.0% and =9.0% 21500 mg/day.
=8 weeks (=53 and =75 mmol'mol) s Go directly 10 a combined
Visat 2/3,
metformin =1500 mg/day for =7.0% and <9.0% e “ﬁﬁ’g": e
<8 weeks (253 and =75 mmoV/mol) 1500 mg/day for 23 weeks.

*  Goto Visit 3 Week -2
s Titrate metfornun to =1500
mg/day.

metformin <1500 mg/'day =7.5% and =9 5% + Mamtaun metformin dose

L SE il =M ramnlacl) >1500 mg/day for =8 weeks.

= Goto Visit 3/Week -2.

= Discontinue non-metformun
AHA

+ Titrate metformn to =1500

metformin (any dose) in 5 5% and <8 5% mg/day (1f necessary).

combination with a single s S + Mamtun metformin dose

allowable AHA! (285 amd =05 mmolimal) >1500 mg/day for =8 weeks
(=10 weeks for subjects
discontmmuung SU therapy).

e Go o Vs 3Week -2,

TAllowable AHAs included: SUs at <50% the maximum approved dose mn the local country label. DPP-4

whabitors, meghtimdes, and AGIs
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Table 50: Trial treatments

Treatment Group Dirag Dose Use Dose Frequency Foute of
Treatment Penod Admunistration
matching placebo for
- le drug)
placebo yun-in laceba for 3
all 3 matchng p o q.d for 2 weeks oral
chung placebo for placebo
Mmﬁﬁi g (active-comparator)
wEvestgnnonal
srmughiflonn 5 g (trial drug)
matchung placebs for placebo
ermghflozm | crughflonn 10 mg Qerial doogd) qd for 104 i
3 g groop matching placebo for Wk
glizeepinide 1 mg placebo
5 - (actrve-comparator)
glimepiride } mg
5 iEvestigabtonal
| emmuglifiorinSmg | {trial drug)
ertugliflozin 10 mg
ermghflozn qd. for 104
matching placebo for oral
15 mg prowp elicepiride | placebo wenks
. 5 (mctive-comparator)
glimepinde ? mx
glimepinde | mz active-
Fhmepiride A, L 4 for 104
m_p 4 I aral
Foup matchmg placebo for
ermghflorin 5 mg placeb ks
matchng placebo for (rial g
errughiflonn 10 mg
open-label unglpnn
sitaglopin rescue rescue medication d s aral
o according ;:hl.:lcﬂ coumtry 9 requined
lq.d.=once daily.
The 104-week treatment penod of this study mcloded a 52-week Phase A and 52-week Phase B.
Thas clinical study report (CSR) presents results from Phase A. A separate CSE including results
from Phase B will be prepared at the end of the overall study.

Table 51: Guidance for other medications

Guidance for other medications

The investigator or subject’s physician/health care provider was permitted to make
adjustments in the subject’s non-AHA therapies throughout the trial if clinically warranted.
Guidance for specific medications which were permitted during the study is provided below.

Blood Pressure and Lipid-altering Medications: Concurrent blood pressure and lipid-
lowering medications were permitted. Subjects were to be on stable doses of these
medications for at least 4 weeks before Visit 4/Day 1. Subjects whose blood pressure or

lipid-lowering medications were not stable at Visit 1/Screening were scheduled

appropriately to ensure these medications were stable for at least 4 weeks prior to
Visit 4/Day 1.

Hormonal Replacement Therapy and Birth Control Medications: Hormone replacement
therapy and birth control medications were permitted, but subjects were to be on stable
regimens, and were expected to remain on their stable regimen while receiving study
medication during the double blind treatment period and for 14 days after the last dose of
study medication.

Thyroid Hormone Replacement Therapy: Thyroid replacement medication (for example,
thyroxine) was permitted, but subjects were to be on a stable dose for at least 6 weeks prior
to Visit 1/Screening. Subjects who met the thyroid stimulating hormone (TSH) exclusion
criterion specified could have been re-screened after being on a stable thyroid replacement
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Guidance for other medications

regimen for at least 6 weeks.

Supplements and/or Traditional Medicines: The use of herbal supplements and other
natural products was discouraged. Subjects who did not discontinue the use of such
supplements prior to Visit 3/Week -2 or combined Visit 2/3 were to be instructed not to
change the use or dose of the supplement during the trial. Subjects were to have been
instructed not to initiate new supplements during the trial.

7.2.3.4.  Efficacy variables and outcomes

Glycaemic efficacy endpoints included the changes from baseline in HbAlc and FPG at Week 52.
Blood pressure and body weight were measured at regular time-points during study.
HOMA-%beta is a well-accepted means of assessing fasting beta-cell function, and is calculated
using the measured fasting insulin or C-peptide and glucose levels. C-peptidelé was chosen to be
used for HOMA-%beta calculations in this study. The proportion of subjects who received
glycaemic rescue therapy and time to initiation of rescue were also assessed. The efficacy
endpoints are summarised in Table 52. The coefficient of durability (COD), defined as the slope
of the time profile of mean change from baseline, was derived via least squares (LS) from the
constrained longitudinal data analysis (cLDA) model, using analysis time points beginning with
Week 26. The estimation of COD provides a quantitative assessment for the rate of deterioration
of a treatment after reaching its peak efficacy. A treatment with larger COD tends to be less
‘durable’ than a treatment with smaller COD.

16 Because C-peptide is not (but insulin is) extracted by the liver, the use of C-peptide to calculate HOMA-%@ is not
confounded by increased hepatic extraction such as that which can occur in conditions of improved hepatic insulin
sensitivity. Given that ertugliflozin is predicted to cause weight loss, which could lead to improved hepatic insulin
sensitivity.
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Table 52: Analysis strategy for efficacy endpoints

Endpaint/Variable I | Statistical | Amalysis Missing Data
(at Wik 52) Approach | Method | Popalation Approach
Primary
M cLDA FAS Muode]-based
5 ANCOVA PP NA
Chaage from baseline in A1C 5" ANCOVA FAS Tipping Pomt
5 ANCOVA FAS LOCF
5 cLDA mFAS! Muode]-based
Kev Secondary
P cLDA FAS Model-based
Change fom basele in body weght 5 ANCOVA PP NIA
-4 cLDA mFAS? Model-based
Change from baseline in sysiolic blood '; __\_;cu‘;t A F:.j,s Mﬂ;::uﬂ
— 5! fLDA | mFAS! Model-based
Oibser Endpatnis
Change from baselme 1n
= Fastng Plasma Glucose
= C-pephide
= Proaosulm P cLDA FAS Model-based
= Proumulm/C-peptide rabo
= HOMA-%H
= Daassolic Hood pressure
Mulnple
Proporteon of ssbgects wath AIC at goal P Logistac FAS Imputation
(=7.0%, <6.5%) 5" Regression Mussmg=Not at
Gaoal
. . cLDA &
Coefhicient of durability P 1 & FAS Mode]-based
= Proporion of subjects with an AIC
decrease  05% with oo
symptomatic  bypoglycenua and no
body weight gam a1 Week 52 " 2
*  Proporhon of subyjects with an ALC - ¥ AR b LocE
7.0%% with no symplomabc
bypoghyoema
Time o rescue Kaplan
Mewer | All Subjects
Proportion of subpects recenving rescue B Treated Carisarsd
medacation Log-rank
"Analywis performed 2 ways: “exchoding rescue” and “mcludmg rescue
AlC=hemoglobm AIC, ANCOV A=amlyus of covanance; cLDA=constraned LDA; FAS=Full
Analyias Set; LDA=longinadmal data analyas. LOCF=1as observation carred forward,
mF AS=modified Full Amalysas Set, M&N=Mettnen and Nurmunen. P=Prumary; PP=Per-protocol,
S5=Secondury
fAnalyias was performed only if te sizes of mFAS and FAS differed by 2% i any treatment xm

7.2.3.5. Randomisation and blinding

A double blind/masking technique was used in this study. Ertugliflozin and glimepiride were
packaged identically relative to their matching placebos so that the blind /masking was
maintained. The subject, the investigator, sponsor personnel and personnel from the sponsors’
designees, Covance and Parexel, who were involved in the treatment or clinical evaluation of the
subjects were unaware of treatment group assignments. Randomisation occurred centrally
using an [VRS/IWRS. Subjects were assigned randomly in a 1:1:1 ratio to ertugliflozin 5 mg QD,
ertugliflozin 15 mg QD, or glimepiride using a computer-generated randomisation schedule.

7.2.3.6.  Analysis populations

The Full Analysis Set (FAS) population was the primary analysis population for all efficacy
endpoints. For analyses that used the cLDA model, the FAS population, defined separately for
each analysis endpoint, consisted of all randomised subjects who: -Received at least one dose of
study medication; -Had a baseline measurement or a post-randomisation measurement for the
analysis endpoint subsequent to at least one dose of study medication.

For analyses that used the analysis of covariance (ANCOVA) model, the FAS population defined
separately for each analysis endpoint, consisted of all randomised subjects who:

* Received at least one dose of study medication;

* Had baseline data for the analysis endpoint;
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* Had at least one post-randomisation observation for the analysis endpoint subsequent to at
least one dose of study medication.

A secondary population used for analysing the primary efficacy endpoint at Week 52 was the
Per Protocol (PP) population. All randomised subjects who took at least one dose of study
medication, with a measurement of the analysis endpoint at both baseline and drug compliance
< 75%; use of prohibited AHA medications for a total of = 14 days or = 7 consecutive days after
randomisation and within 180 days prior to the analysis time point; Use of pharmacologic doses
of corticosteroids for = 2 consecutive weeks after randomisation and within 180 days prior to
the analysis time point; Incorrect double blind study medication or a change in metformin dose
for 2 14 days, during the last 180 days prior to the analysis time point.

A modified FAS (mFAS) population, defined as all subjects in the FAS who did not have any of
the protocol deviations defined above, was an additional secondary population. Subjects who
discontinued prematurely without a protocol deviation were included in the mFAS.

7.2.3.7.  Sample size

Approximately 1230 subjects were to be randomised in a 1:1:1 ratio among the 3 treatment
groups. A sample size of 410 per arm was equivalent to an effective sample size of 337 per arm
at Week 52 in the power calculation for the primary hypothesis test using the cLDA model in the
FAS population. This sample size provided 97% power to declare non-inferiority in HbAlc
reduction at Week 52 between a given ertugliflozin dose and glimepiride, using a non-inferiority
margin of 0.3%, assuming the true mean difference in HbAlc is 0% (a = 0.05, two-sided test),
based on the primary analysis population (FAS). The half-width of the 95% CI was expected to
be 0.15%. The probability of meeting the non-inferiority criterion for both ertugliflozin doses in
the FAS was 95%.

7.2.3.8. Statistical methods

The primary efficacy analyses compared the efficacy of ertugliflozin relative to glimepiride in
change from baseline in HbA1lc at Week 52. The mean change from baseline in HbA1lc at

Week 52 in the ertugliflozin 15 mg group was compared to that in the glimepiride group using
the estimated treatment difference via a cLDA model, proposed by Liang and Zeger. Ertugliflozin
15 mg was to be declared non-inferior to glimepiride in terms of HbA1c reduction if the upper
limit of the two-sided 95% CI for the mean difference between ertugliflozin 15 mg and
glimepiride at Week 52 was less than 6 = 0.3%. The non-inferiority test for ertugliflozin 5 mg in
HbA1c reduction used the same approach described above following the multiplicity control
strategy. All other continuous efficacy endpoints were analysed using the above cLDA method
described for HbAlc.

An ANCOVA model was used in the per protocol (PP) population as sensitivity analyses for the
primary and key secondary efficacy endpoints at Week 52. The ANCOVA model included
treatment, prior antihyperglycaemic medication, baseline eGFR, and baseline value. The
ANCOVA model as described above was also used in the FAS population for the primary efficacy
endpoint. The last observation carried forward (LOCF) method was used to impute missing
data. If the size of the modified FAS (mFAS) population differed from the size of the FAS by > 2%
in any treatment group, primary and key secondary endpoints were to be analysed in the mFAS
population using the same cLDA methodology described for the FAS.

For the analysis of the percentage of subjects at the HbA1lc goals of < 7.0% and < 6.5% at
Week 52, the cLDA model that was used for the analysis of HbA1lc was used to imputel? missing
data for HbA1lc. To assess the overall benefit of the trial treatment, two composite endpoints

17 Imputations of the missing data were based on the marginal univariate normal distributions with means equal to
the predicted values and variances equal to the squared standard errors for the predicted values from the cLDA
model. Ten sets of imputations of each missing value were constructed from the cLDA model. Observed data were not
imputed. Subjects were categorised as at or not at the A1C goal (< 7.0% or < 6.5%) at Week 52 after imputation.
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were also analyses: (1) the proportion of subjects meeting the composite endpoint of an HbAlc
decrease > 0.5% with no AE of symptomatic hypoglycaemia and no weight gain by the end of
Week 52 using the Miettinen and Nurminen method in the FAS population for HbAlc and body
weight; (2) the proportion of subjects with an HbA1lc < 7% with no symptomatic hypoglycaemia
at Week 52 was analysed. Missing data were imputed via the LOCF method for both composite
endpoints.

Durability of the ertugliflozin treatment effect was evaluated by examining the time profile plot
of mean change from baseline in HbA1lc from Week 26 to Week 52 for each group. In addition,
the COD, defined as the slope of the time profile of mean change from baseline, was derived via
least squares from the cLDA model, using analysis time points beginning with Week 26.

7.2.3.9.  Participant flow

Of the 2985 subjects who were screened, 1659 subjects were excluded due to screen failure and
the most common reasons were not meeting the inclusion criteria for HbA1c at Visit 1 and/or
meeting exclusionary laboratory values. Overall, 448, 441 and 437 subjects were randomised to
ertugliflozin 5 mg, ertugliflozin 15 mg and glimepiride, respectively; one randomised subject
(ertugliflozin 15 mg group) did not receive treatment. The proportion of subjects who
discontinued study medication in Phase A was similar in the ertugliflozin 15 mg and glimepiride
groups, and numerically higher in the ertugliflozin 5 mg group (24.1%, 18.8% and 20.4% in
ertugliflozin 5 mg, 15 mg and glimepiride groups, respectively), primarily related to
discontinuations for hyperglycaemia and non-compliance with study drug. The number of
subjects who discontinued due to an AE was numerically higher in the ertugliflozin 15 mg group
relative to the other 2 groups (3.3%, 5% and 3%, respectively). A total of 20 subjects were
discontinued from the study due to site closure: 14 subjects were discontinued at Site 0855,
which was closed by the sponsor due to GCP non-compliance issues and 6 subjects were
discontinued from sites 0035 and 0559, which closed or terminated participation in the study
for non GCP-related reasons. Of the 1326 randomised subjects, 1161 (87.6%) completed Phase
A with similar completion rates in all treatment groups (75.9%, 81% and 79.6%, respectively).

Comment: The CSR mentions that besides the 14 subjects from study site 0855 who
discontinued another 3 subjects from study site 0042 were also discontinued.
However, it is mentioned that these 17 subjects were still included in analyses.
Could the sponsors confirm if inclusion of these subjects from study sites which
were non-compliant with GCP guidelines had any impact on interpretation of
results from this pivotal study. Could the sponsors also clarify if the 6 subjects who
discontinued from study sites 0035 and 0559 due to non-GCP related reasons were
included in the efficacy analyses.

7.2.3.10. Major protocol violations

During the conduct of this study, 23 subjects were identified who were randomised at more
than 1 site in this study, or who were randomised at a site in this study and at least 1 other site
in the ertugliflozin Phase III program. These 23 subjects account for 30 randomisations in this
study. All of the multiply-enrolled subjects identified in this study were located in the US in
South Florida.18 Subjects identified as multiply-enrolled while participating in the study were
discontinued from study medication and these multiply-enrolled subjects were reported as
major protocol deviators. The significant misconduct of these multiply-enrolled subjects
compromises the integrity of their study data because it is not possible to ascertain the
treatment they administered, if any, during the study. Therefore, results from these subjects are
excluded from all analyses, as well as from disposition and demographic tabulations. Thirty-five
(2.6%) subjects are listed as protocol deviators due to fraudulent behaviour in the conduct of

18 Covance initiated measures to prevent additional cases by controlling IVRS randomisation, requiring sites in South
Florida to call for permission to randomise new subjects who had passed identity screening.
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the study, which consisted mostly of subjects unsuccessfully attempting to randomise more
than once in this study or other site in the ertugliflozin Phase III program (described above),
exceeding the maximum glimepiride dose for the study or country, and missing source
documentation for the results of a study procedure; incidence was similar across the 3
treatment groups (22%, 2.7% and 3%, respectively).

Overall, 414 (31.2%) of 1325 subjects who received treatment with study medication were
reported to have 1 or more major protocol deviations. The incidences of major protocol
deviations by deviation category were generally similar between the 3 treatment groups.

The 3 most common major deviations categories overall were ‘failure to conduct major/
significant evaluations’, ‘subjects who did not give appropriate informed consent’, and
‘eligibility criteria not met’ and these deviations were not expected to affect safety or efficacy
conclusions. Other protocol deviations, including those with a potential to meaningfully impact
efficacy analyses (for example, < 75% compliance with study medication, taking glycaemic
rescue medication without meeting rescue criteria, taking incorrect study medication, and
change of background AHA medication) occurred at low incidences across the treatment
groups.

One randomised subject (ertugliflozin 15 mg group) who never took a dose of study medication
and who did not have HbA1c data at baseline or post-baseline was excluded from the FAS
population for HbA1c analysis; no other subjects were excluded from this population. The
proportions of subjects excluded from the cLDA mFAS population were similar across the
treatment groups with the most common reason being ‘study medication compliance < 75%’.
The proportion of subjects excluded from the PP population was higher in the ertugliflozin 5 mg
group relative to the ertugliflozin 15 mg and glimepiride groups due to numerically larger
number of subjects in the ertugliflozin 5 mg group who discontinued study medication
prematurely, and therefore did not have an HbA1c evaluation within the day range attributable
to Week 52 (a requirement for inclusion in the PP population).

7.2.3.11. Baseline data

Baseline demographic and anthropometric characteristics were generally similar between
treatment groups except for fewer male subjects in the ertugliflozin 15 mg group (43.4%)
relative to the 2 other groups, where approximately 51% of the subjects were male. The
duration of T2DM was generally similar across treatment groups (approximately 7 years).
Subjects eligible to participate in this study were to be on background treatment with
metformin alone or in combination with another allowable AHA.1° The mean dose of metformin
was approximately 2000 mg/day in all treatment groups (Table 53). Baseline HbA1lc, FPG, and
eGFR values were similar between groups. The mean HbA1c overall was 7.79%; 58.8% of
subjects had baseline HbAlc > 7.0% and < 8.0% (Table 54). Subjects were required to have a
history of T2DM for entry into the study. The other most common categories of medical history
conditions by SOC were vascular disorders (74.9%), metabolism and nutrition disorders
(72.8%), hypertension (70.7%), dyslipidaemia (36.2%), obesity (25.0%) and Social
Circumstances?20 (58.8%) with no clinically important differences among treatment groups.

19 One subject in the ertugliflozin 15 mg group was reported as not on an AHA at screening; however, this subject was
actually taking metformin at screening. Two subjects (1 each in ertugliflozin 15 mg and glimepiride group) were
taking 3 AHAs at screening. These subjects should have been included in the protocol deviations list under the
category ‘Eligibility criteria not met’. Subject in the glimepiride group is also reported as taking 3 AHAs at screening;
however, the subject was taking glyburide monotherapy and glyburide + metformin combination therapy which
should have been counted as 2 AHAs. In addition, the dose of glyburide was not < 50% of the maximum; therefore,
this subject should also have been added to the protocol deviations list.

20 Primarily due to the collection of male circumcision status in this study.
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Table 53: Subject characteristics duration of type Il diabetes mellitus and background
AHA therapy. All subjects treated

Ermughfions 5 mg Ermghflonis 15 mg Glmepinide Tetad
= () ] %) 8 %) s (5]

Subpects = populabon 418 43 437 1328
Duratien of Type 2 Disbeors Mellivas (years)

Subpects wyth data 240 440 FTH 1323

Meaz, 13 750 134 748

5D im 568 58 567

Median 643 610 630 630

l.-p 02we3il 0227 [ 1T ] 0lwddd
Background AHA Therapy Staras At Sereening

Currently oa AHA therapy HE (oo 4m [ 2] 4 (100.0) [ 595

Not comently oa AFHA tenapy, ] @0 I oy 0 0.0 1 @.1)

previously teated

Bachkground AHA Therapy At Screesning”

Bupaansdes ] {100.0) 40 (100.0) 437 (100.0) 1325 {100.0)

Depeptadyl peptidase 4 (DPP1) 15 (i3)] 20 “H b1 (1] ] “an

inhabisors

Ot blood glacose lowering agents ] 1] 1 oy 1 o 2 5]

Sulfosamsder, wea desivatived &4 (143) 62 (141) 53 (1 (1] 135
Number of ageats

1 kL @324 3 @0, 313 [+ B ] 1.080 315
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Table 54: Subject characteristics Baseline Alc, FPG, eGFR (US units) All subjects treated

Ermughfions § =g Ermghfionn 15 mg Ghmepnde Total
B s} ] ) B () a s}
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Subjects screened for this study were to be receiving metformin as monotherapy; therefore,
100% of subjects were taking drugs used for diabetes. The other most common prior
medication categories were agents acting on the renin-angiotensin system (60.8%) and lipid-
modifying agents (52.5%) with no clinically important differences among treatment groups.
Following randomisation, subjects were to remain on a stable dose of metformin during the
study; therefore, 100% of subjects were taking drugs used for diabetes. The other most common
concomitant drug therapeutic categories were agents acting on the renin-angiotensin system
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(61.9%), lipid-modifying agents (54.9%) and analgesics (37.6%) with no clinically important
differences among treatment groups. Mean compliance with study medication was >96% in all
treatment groups.

7.2.3.12. Primary efficacy results

At Week 52, there were clinically meaningful LS mean reductions from baseline in AIC in the
ertugliflozin 5 mg group (-0.56%), 15 mg group (-0.64%) and the glimepiride group (-0.74%);
the mean and median dose of glimepiride was 3 mg daily. The LS mean difference (95% CI)
between ertugliflozin 15 mg and glimepiride (ertugliflozin minus glimepiride) at Week 52 was
0.10% (-0.02, 0.22). Since the upper bound of the CI around the treatment difference was less
than the non-inferiority margin of 0.3%, ertugliflozin 15 mg met the pre-specified criterion for
non-inferiority to glimepiride in reducing HbA1c (Table 55). The LS mean difference (95% CI)
between ertugliflozin 5 mg and glimepiride (ertugliflozin minus glimepiride) at Week 52 was
0.18% (0.06, 0.30) and did not meet the pre-specified criterion for non-inferiority to glimepiride
in reducing HbA1c (Table 55). Since the hypothesis of non-inferiority for the ertugliflozin 5 mg
group relative to the glimepiride group was not met (excluding rescue approach), subsequent
hypotheses in the testing sequence were not formally tested. The non-inferiority criterion
compared to glimepiride was met for both ertugliflozin 15 mg and ertugliflozin 5 mg using the
‘including rescue approach’ (Table 56). In the ertugliflozin groups, large reductions in HbA1lc at
Week 6 were followed by smaller subsequent reductions through Week 12, after which HbA1lc
remained relatively stable in both groups through Week 52. The point estimates of the
reductions in HbA1lc were numerically greater in the ertugliflozin 15 mg group relative to the
ertugliflozin 5 mg group at all time points after Week 12. In the glimepiride group, large
reductions in HbA1c at Week 6, comparable to those observed in the ertugliflozin groups, were
followed by the apparent nadir reached at Weeks 18 and 26, followed by a progressive rise in
HbA1c although the HbA1c levels at week 52 were still lower than those in both ertugliflozin
groups (Figure 14).

Table 55: HbA1c (%); Change from Baseline at Week 52 cLDA FAS: Excluding rescue
approach
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Table 56: HbA1c (%); Change from Baseline at Week 52 cLDA FAS: Including rescue
approach
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Figure 14: HbA1c (%); LS Mean change from Baseline over time. cLDA. FAS: Excluding
rescue approach

.-III

L] T -
5
Y | * +
' +
-— -
&
. L ]
L -
[ T W 9 [
-
* [iughliorn & mg ¥ Erbeghfiozin T m & Gmepade
Htmﬂl.l’m- TAI Flasadrs Lo ?m. iHasobne Moan )

Analyses of HbA1c change from baseline at Week 52 performed using the ANCOVA model in the
PP population the ANCOVA model in the FAS population with LOCF and the mFAS population all
supported the conclusion from the primary analysis. In addition, in the analysis of change from

baseline at Week 52 using the ANCOVA model in the PP population, the non-inferiority criterion

for ertugliflozin 5 mg compared to glimepiride was met, but was not met in the 2 other analyses
(Table 57).
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Table 57: Primary efficacy endpoint analyses in the PP- ANCOVA, FAS-(ANCOVA with
LOCF and mFAS (cLDA) excluding rescue approach
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Sensitivity analysis

The proportion of subjects with missing or excluded data at Week 52 was similar in the
ertugliflozin 15 mg and glimepiride groups (20.5% and 19.5%, respectively) and numerically
higher in the ertugliflozin 5 mg group (25.0%). Sensitivity analyses were performed to assess
the impact of missing data on the primary analysis Unlike the primary analysis methodology,
the methodology for the sensitivity analyses does not rely on an assumption of ‘missing at
random’ for missing data. The tipping point analyses in which data collected after initiation of
glycaemic rescue therapy were considered missing (Table 58) showed that, to shift the primary
result such that ertugliflozin 15 mg was not non-inferior to glimepiride on HbA1lc change from
baseline at Week 52, the HbA1c change from baseline among subjects in the ertugliflozin 15 mg
group with missing data would need to have been > 0.4% worse than that expected under the
missing at random assumption, supporting the robustness of the primary analytic approach.
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Table 58: HbA1c (%); Change from baseline at Week 52 Tipping point analysis missing
data approach. FAS excluding rescue approach
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Subgroup analyses

In general, the ertugliflozin responses were consistent within subgroups. In some cases (for
example, age, ethnicity, and duration of diabetes subgroup analyses), ertugliflozin versus
glimepiride differences were the result of differences in the glimepiride response rather than in
the ertugliflozin response. Numerically larger reductions in HbAlc were observed in subgroups
with higher versus lower baseline HbA1c in each treatment group. However, the treatment
differences within these subgroups were consistent with those observed in the main analysis.
However, subgroup analyses should be interpreted with caution due to much smaller sample
sizes within some subgroups compared to the overall trial sample size.

The COD was used to assess durability of treatment with ertugliflozin after reaching peak
efficacy. The COD (%/week (95% CI)) of the HbAlc response between Week 26 and Week 52,
was numerically higher in the glimepiride group (0.00700% (0.00431, 0.00874)) compared
with the ertugliflozin 5 mg group (-0.00053% (- 0.00229, 0.00080)) and ertugliflozin 15 mg
group (0.00019% (-0.00182, 0.00136)), indicating there was a more rapid loss of HbAlc
response in the glimepiride group than in the ertugliflozin groups after Week 26.

7.2.3.13. Other efficacy results

Fewer subjects in the ertugliflozin 5 mg and 15 mg groups had a Week 52 HbA1c value <7%

(< 53 mmol/mol) compared with the glimepiride group (34.4%, 38% and 43.5%, respectively).
The model based odds of having an HbA1c value < 7.0% at Week 52, using multiple imputation
for subjects with missing Week 52 data, were numerically lower in the ertugliflozin 15 mg
group and lower in the 5 mg group (nominal p = 0.010) than in the glimepiride group. A similar
trend was observed in an analyses of subjects with HbAlc < 6.5% (< 48 mmol/mol) at Week 52
(14.1%, 14.1% and 21.7%, respectively).

The LS mean reductions from baseline in FPG at Week 52 were greater in the ertugliflozin
15 mg group (nominal p < 0.001) and numerically greater in the ertugliflozin 5 mg group,
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relative to the glimepiride group (-1.04, -1.32 and 0.90mmol/L, respectively). LS mean changes
from baseline in FPG over time, excluding data after initiation of rescue therapy showed that in
the ertugliflozin groups, large dose related reductions in FPG at Week 6 were followed by
generally stable values with some variability, such that the Week 6 and Week 52 values were
numerically similar. In the glimepiride group, FPG rapidly decreased, reaching a nadir at Week
18, and was followed by a progressive rise through Week 52, so that the change from baseline in
FPG was less than that observed in both ertugliflozin groups (Figure 15).

Figure 15: FPG (mg/dL); LS Mean change from Baseline over time cLDA FAS excluding
rescue approach
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Compared with glimepiride, the LS mean reduction from baseline in body weight was
significantly greater in the ertugliflozin 5 mg and 15 mg groups (-3.0, -3.4 and +0.91kg,
respectively; p < 0.001 for both comparisons). However, the p-value is considered nominal for
the ertugliflozin 5 mg group because formal hypothesis testing was stopped earlier in the
testing sequence. LS mean changes from baseline in body weight over time, excluding data after
initiation of rescue therapy showed that in the ertugliflozin groups, body weight gradually
decreased through Week 26 (ertugliflozin 5 mg) and Week 39 (ertugliflozin 15 mg) and then
remained stable through Week 52. Small, gradual increases in body weight were observed
through Week 52 in the glimepiride group (Figure 16). Analyses of body weight change from
baseline at Week 52 performed using the ANCOVA model in the PP population and the mFAS
population were consistent with the main analysis.
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Figure 16: Body weight (kg) LS Mean change from baseline over time cLDA FAS excluding
rescue approach
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Compared with glimepiride, the LS mean reductions from baseline in sitting SBP at Week 52
were greater in the ertugliflozin 5 and 15 mg groups compared with glimepiride (-2.3, -3.8 and
+0.95 mmHg, respectively; nominal p < 0.001 for both comparisons). The p-values are
considered nominal for the ertugliflozin 15 mg and 5 mg comparisons with glimepiride because
formal hypothesis testing was stopped earlier in the testing sequence. LS mean change in SBP
over time, excluding data after initiation of rescue therapy showed reductions in SBP through
Week 12 (ertugliflozin 15 mg) and through Week 18 (ertugliflozin 5 mg) were followed by small
fluctuations, which remained below baseline through Week 52. The point estimates of the
reductions in SBP were numerically greater in the ertugliflozin 15 mg group relative to the
ertugliflozin 5 mg group. In the glimepiride group, small increases in SBP were observed at
Week 12 and remained stable through Week 52 (Figure 17). Analyses of SBP change from
baseline at Week 52 performed using the ANCOVA model in the PP population and the mFAS
population were consistent with the main analysis.
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Figure 17: Sitting systolic BP (mmHg); LS Mean change from baseline over time. cLDA
FAS: excluding rescue approach
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Similarly, LS mean reductions from baseline in sitting DBP at Week 52 were greater in the
ertugliflozin 5 and 15 mg groups than in the glimepiride group (-0.92, -1.22 and +0.32mmHg,
respectively; nominal p = 0.015 and p = 0.002, respectively). Reductions in DBP through

Week 18 in the ertugliflozin groups, were followed by small fluctuations which remained below
baseline through Week 52. The point estimates of the reductions in DBP were similar in the
ertugliflozin 5 mg and 15 mg groups. In the glimepiride group, small increases in DBP were
observed at Week 18 and remained stable through Week 52.

The cumulative percentage of subjects who received glycaemic rescue medication through
Week 52 was low in each of the 3 treatment groups, but was numerically higher in the
ertugliflozin 5 mg group (5.6%) and similar in the ertugliflozin 15 mg group (3.6%) and
glimepiride (3.2%) groups (Figure 18).
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Figure 18: Cumulative percentage of subjects with glycaemic rescue therapy; Kaplan-
Meier curves: All subjects treated
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The proportion of subjects who met the composite endpoint of >0.5% decrease from baseline in
HbA1lc at Week 52, no symptomatic hypoglycaemia between baseline and Week 52, and no
increase in body weight at Week 52, excluding data after initiation of rescue therapy was higher
in the ertugliflozin 5 mg and 15 mg groups relative to the glimepiride group (45.5%, 48.5% and
21.4%, respectively; nominal p < 0.001 for both comparisons). Results for the corresponding
analysis including data after initiation of rescue therapy were also similar. However, analysis of
the other composite endpoint of subjects who had HbA1lc < 7.0% at Week 52 and no
symptomatic hypoglycaemia from baseline through Week 52, excluding data after initiation of
rescue therapy failed to show any benefits of ertugliflozin over glimepiride (39.7%, 42.4% and
42%, respectively). Results for the corresponding analysis, including data after initiation of
rescue therapy were also similar.

Results for the analysis of change from baseline in HOMA-%beta at Week 52 showed that the LS
mean increases from baseline at Week 52 were smaller in the ertugliflozin 15 mg and 5 mg
groups than in the glimepiride group (nominal p = 0.042 and p = 0.008, respectively). Large
mean reductions in proinsulin levels were observed in both ertugliflozin groups at Week 52
compared with a mean increase in the glimepiride group (nominal p < 0.001 for both
comparisons). A mean reduction in C-peptide and proinsulin/C-peptide ratio (%) at Week 52
was observed in both ertugliflozin groups (and numerically larger with the 15 mg dose
compared to the 5 mg dose) compared with a mean increase in the glimepiride group (nominal
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p < 0.001 for both comparisons). The reduction in proinsulin relative to C-peptide suggests that
ertugliflozin reduces beta cell ‘stress’ or ‘unloads’ the beta cell, and this may be reflected in the
improvement in fasting insulin secretion, as shown by the rise in HOMA-%beta at Week 52 with
ertugliflozin. HOMA-%beta also increased in the glimepiride group, associated with a relatively
smaller reduction in the proinsulin/C-peptide ratio, consistent with the mechanism of SU action
to directly stimulate insulin release.

7.2.3.14. Evaluator commentary

Combination therapy with metformin and an SU is a commonly used treatment regimen in
subjects with T2DM. Although widely used, SUs are associated with the side effects of
hypoglycaemia and body weight gain. This multicentre, randomised, double blind, active
controlled, parallel group clinical trial compared the efficacy of ertugliflozin to glimepiride in
1326 subjects with T2DM and inadequate glycaemic control on a stable dose of metformin
monotherapy (= 1500 mg/day). The primary efficacy objective was to assess the non-inferiority
of treatment with ertugliflozin 15 mg to glimepiride on HbA1c after 52 weeks (Phase A). A
separate CSR including results from Phase B (Weeks 52 to 104) will be prepared at the end of
the study and was not included in present submission.

The study population was representative of patients with T2DM with baseline hyperglycaemia
and intact renal function, and included a range of ethnic/racial backgrounds. Subjects had a
mean duration of T2DM of approximately 7.5 years, mean baseline HbA1lc of 7.79%, and a mean
baseline eGFR of 87.2 mL/min/1.73 m2. The median metformin dose at entry was 2000 mg/day.

Ertugliflozin 15 mg met the pre-specified criteria for non-inferiority to glimepiride (where the
mean glimepiride dose was 3.0 mg daily) for HbA1lc reduction at 52 weeks of treatment. A
clinically meaningful reduction from baseline in HbA1c at Week 52 was observed with the 5 mg
dose of ertugliflozin; however, this did not meet the non-inferiority requirements relative to
glimepiride. The HbA1c reductions observed in both ertugliflozin groups were evident by Week
6 and glycaemic efficacy was durable through Week 52. Although the Week 52 HbA1lc
reductions in the ertugliflozin groups were numerically smaller relative to glimepiride, the
reduction in FPG was numerically greater with both ertugliflozin doses compared with
glimepiride at Week 52. Ertugliflozin 15 mg and 5 mg resulted in greater reduction in body
weight and in sitting SBP relative to the glimepiride group, but the differences were not formally
tested. The COD (of the HbA1lc response between Week 26 and Week 52) was used to assess
durability of treatment with ertugliflozin after reaching peak efficacy and it was numerically
higher in the glimepiride group compared with the ertugliflozin 5 mg and 15 mg groups
indicating there was a more rapid loss of HbAlc response in the glimepiride group than in the
ertugliflozin groups after Week 26.

Overall, results from this study provided evidence to support use of ertugliflozin (5 mg and

15 mg) as add-on to metformin with similar reductions in HbA1c to glimepiride for the 15 mg
ertugliflozin dose, but greater improvements in body weight and SBP with both ertugliflozin
doses compared with glimepiride, although these differences were not tested formally since
prior hypotheses in the ordered sequence were not met. Evidence for long term maintenance of
efficacy beyond 52 weeks was not provided as Phase B (week 52 to 104); the sponsor states
that these results will be submitted later.

7.2.4. Study P005/1019: Add-on to metformin
7.2.4.1.  Study design, objectives

The purpose of this randomised, double blind, parallel-group, factorial study was to evaluate the
efficacy and safety of the addition of dual combination therapy with ertugliflozin and sitagliptin
compared with the addition of ertugliflozin alone or sitagliptin alone, in subjects with T2DM and
inadequate glycaemic control on metformin monotherapy over 26 weeks (Phase A period). This
study was also designed to evaluate longer-term safety and efficacy of ertugliflozin and
sitagliptin combination therapy over 52 weeks (26 week Phase A and 26 week Phase B periods).
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Results from Phase A are presented in this CSR. A separate CSR including results from Phase B
will be prepared at the end of the study.

Subjects on = 1500 mg/day of metformin for = 8 weeks with an HbAlcof 27.5and <11% (= 58
and < 97 mmol/mol) at screening were eligible to directly enter a 2 week, single blind, placebo
run-in period. Subjects on = 1500 mg/day of metformin for < 8 weeks with an HbAlcof 2 7.5
and £11% (= 58 and < 97 mmol/mol) at screening received diet/exercise counselling and
entered a 2 week, single blind, placebo run-in period after their metformin dose had been stable
for = 8 weeks.

Subjects on <1500 mg/day of metformin with an HbAlc of 2 8.0 and < 11.5% (= 64 and < 102
mmol/mol) entered a diet/exercise run-in and metformin titration (< 4 weeks)/dose
stabilisation (= 8 weeks) period. After the metformin titration (if necessary) and dose
stabilisation periods, subjects who had an HbAlc of = 7.5 and < 11% (= 58 and < 97 mmol/mol)
entered a 2 week, single blind, placebo run-in period. Subjects with adequate compliance during
the placebo run-in and who met all other entry criteria were eligible to enter the 52 week
double blind treatment period and were randomised in an equal ratio to 1 of 5 groups: (1)
ertugliflozin 5 mg QD, sitagliptin 100 mg QD (E5/S100), (2) ertugliflozin 15 mg QD + sitagliptin
100 mg QD (E15/5100), (3) ertugliflozin 5 mg QD (E5), (4) ertugliflozin 15 mg QD (E15) and (5)
sitagliptin 100 mg QD (S100) (Figure 19). Subjects who met progressively more stringent
glycaemic rescue criteria during the double blind treatment period were to receive open label
glimepiride (or insulin glargine if the investigator considered use of glimepiride to be
inappropriate for the subject). After initiating glycaemic rescue therapy, subjects were to
continue the same dose and regimen of their study medication and background metformin.

Figure 19: Study P005/1019 Overview of study design
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B wessks Dror 10 SNbEAng e DIACSDS Fufi-n panod 81 Vish 1AW esk-2

AlC=hemoelobin Ate: a.d.=onee dailv: R=randonuzation: T2DM=tvoe 2 diabetes mellitus: V=visit: whks=weeks.

The primary objectives were to assess the following after 26 weeks in subjects with T2DM and
inadequate glycaemic control on metformin = 1500 mg/day:
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* HbAlc-lowering efficacy of the addition of ertugliflozin 15 mg once daily (QD) plus
sitagliptin 100 mg QD compared with the addition of sitagliptin 100 mg QD alone and also
compared with addition of ertugliflozin 15 mg QD alone.

* HbAlc-lowering efficacy of the addition of ertugliflozin 5 mg once daily (QD) plus sitagliptin
100 mg QD compared with the addition of sitagliptin 100 mg QD alone and also compared
with addition of ertugliflozin 5 mg QD alone.

* The safety and tolerability of the addition of ertugliflozin plus sitagliptin 100 mg QD,
ertugliflozin alone, and sitagliptin 100 mg QD alone.

* The secondary objectives were to assess the following after 26 weeks in subjects with T2DM
and inadequate glycaemic control on metformin = 1500 mg/day:

* Body weight lowering efficacy of the addition of ertugliflozin plus sitagliptin 100 mg QD
compared with the addition of sitagliptin 100 mg QD alone:

* FPG lowering efficacy of the addition of ertugliflozin plus sitagliptin 100 mg QD compared
with the addition of ertugliflozin alone and sitagliptin 100 mg QD alone.

* Change from baseline SBP and DBP with the addition of ertugliflozin plus sitagliptin 100 mg
QD compared with the addition of sitagliptin 100 mg QD alone.

* The proportion of subjects at target HbA1c control (HbAlc < 7.0% (< 53 mmol/mol)) with
the addition of ertugliflozin plus sitagliptin 100 mg QD compared with the addition of
ertugliflozin alone and sitagliptin 100 mg QD alone.

¢ The efficacy of the addition of ertugliflozin plus sitagliptin 100 mg QD compared with the
addition of sitagliptin 100 mg QD alone and ertugliflozin alone on the proportion of subjects
who initiate glycaemic rescue medication and time to rescue.

Other objectives in the subset of subjects who undergo a frequently-sampled mixed meal
tolerance test (MMTT), after 26 weeks were to assess the effect on a dynamic measure of beta
cell function, indices of insulin resistance and on 2 hour post-prandial glucose and on total and
incremental glucose AUC (0 to 180) during an MMTT with the addition of ertugliflozin plus
sitagliptin 100 mg QD compared with the addition of ertugliflozin alone and sitagliptin

100 mg QD alone. The trial was conducted from 29 April 2014 to 11 November 2015 (end of
Phase A) in 21 countries, including 242 trial centres.21

7.2.4.2. Inclusion exclusion criteria

The main inclusion criteria were be = 18 years of age, BMI = 18 kg/m2 with diagnosis of T2DM
in accordance with ADA guidelines and meeting one of the following criteria: On metformin
monotherapy (= 1500 mg/day) for = 8 weeks with a Visit 1/Screening HbAlc = 7.5% and
<11.0% (= 58 mmol/mol and < 97 mmol/mol) OR -On metformin monotherapy

(2 1500 mg/day) for < 8 weeks with a Visit 1/Screening HbAlc = 7.5% and < 11.0%

(2 58 mmol/mol and < 97 mmol/mol) OR -On metformin monotherapy < 1500 mg/day with a
Visit 1/Screening HbAlc = 8.0% and < 11.5% (= 64 mmol/mol and < 102 mmol/mol). Other
inclusion criteria were > 80% compliance with the placebo run-in medication (as determined by
site-performed pill count). Other inclusion and exclusion criteria were similar to those
discussed in section 7.2.1.2 with exception that subjects with known hypersensitivity or
intolerance to any SGLT2 inhibitor or sitagliptin were also excluded.

7.2.4.3.  Study treatments

Treatments used in the study are summarised in Table 59.

2119 in Argentina, 7 in Bulgaria, 4 in Canada, 7 in Chile, 8 in Colombia, 9 in the Czech Republic, 4 in Finland, 11 in
Hungary, 10 in Israel, 4 in Italy, 7 in Malaysia, 15 in Mexico, 6 in New Zealand, 7 in the Philippines, 13 in Poland, 13 in
Romania, 19 in Russia, 12 in Slovakia, 3 in Thailand, 12 in Ukraine, and 52 in the United States.
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Table 59: Trial treatments

investigator's discretion

jq.d.=once duly

. Regimeén' Route of
SrektmtubSoiug. | Ty Dest e Treatment Period | Administration
matching placebo for
ertagliflozin 5 mg tablet
Lacabis - matching placebo for Placebo
P e fiflogin 10.cu ciblis: | sial dig) q.d. for 2 weeks oral
matching placebo for
satagliptin 100 mg tablet
emugliflozia S mg tablet | FPoTne '“'"1:
ertughflozin 5 mg + | matching placebo for placebo
sitaglpn 100 mg | ermgliflozin 10 mg tabler | (mial drug) qd. for 52' weeks | oral
sitaghptin 100 mg tablet ft:u:ll ‘tu;;ﬂ
—— . | erughiflozm 5 mg tablet
“:'shn"”fﬁ"f‘ M mgliflozin 10 mg tablet 'ﬂ’fum“"‘l qd. for 52" weeks | oral
staghptn L0 mg | iaghoun 100 mg tablet_| o oog)
ertugliflomn 5 mg tablet {mﬂ: drug)
ermugliflozin 5 mg mmm;ﬁb:‘mw“ placeba q.d. for 52 weeks | oral
matchang placebo for (tsal deug)
sitaglipin 100 mg tablet
| emughflogin 5 mg tablet | experimental
T tablet i
ermglifiozin 15 mg Mmhﬂ;:ﬂ:h s :'“1::1[;’““" qd. for 52  weeks | oral
satagliptin 100 mg tablet | (tnal drog)
matching placebo for
ertughiflozin 5 mg tablet | placebo
matching placebo for (tral drog) i
sitaglptin 100 mg ermgliflozin 10 mg tablet qd. for 52" weeks | oral
expermental
satagliptin 100 mg tablet (erial drug)
open-label glmepinde
ghmepinde rescoe tablets; dose determaned | rescue
miedication per the mvestigator's medication o4 3 saquined el
duicretion
open-label msuln
msuhn glarmne glargine ingection; dose rescue d subcutaneons
rescue medication determumed per the medication el ek wjection

'The 52-week eatment penod of this stody mcluded a 26-week Phase A and 26-week Phase B. This clinical
wrudy report (CSR) presents results from Phase A; a separate CSR including results from Phase B wall be
[prepared at the end of the study

During the placebo run-in and double blind treatment periods, subjects were to take 3 oral
tablets of study medication once daily in the morning, including ertugliflozin 5 mg or matching
placebo tablet, ertugliflozin 10 mg or matching placebo tablet, and sitagliptin 100 mg or
matching placebo tablet. The first doses of single blind matching placebo for ertugliflozin and
matching placebo for sitagliptin were to be administered at the trial site as witnessed doses at
Visit 3/Week -2 or combined Visit 2/3. During the double blind treatment period, subjects who
met progressively more stringent glycaemic rescue criteria (Table 60) were to receive open
label glimepiride rescue medication (or insulin glargine, if open label glimepiride was not
considered appropriate). The first doses of double blind ertugliflozin or matching placebo and
sitagliptin or matching placebo were to be administered at the trial site as witnessed doses at
Visit 4/Day 1. Subsequent dosing was to be performed once daily by the subject at
approximately the same time each day in the morning without regard to timing of meal
administration (except where noted below for the MMTT). On the days of clinic visits, subjects
were to take their study medication, as well as background metformin and glimepiride (or
insulin glargine) rescue therapy (if applicable), after all study procedures were completed.
However, for the subset of subjects participating in the MMTT, at Visit 8/Week 26 (or
Rescue/Discontinuation Visit occurring in Phase A), study medication was taken as part of the
MMTT on the day of the visit.
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Table 60: Glycaemic thresholds for rescue

Visit Intervals Glycemic Thresholds
After Visit 4/Day 1 through Visit 5/Week 6: FPG consistently =270 mg/dL (15.0 mmol/L)
After Visit 5/Week 6 through Visit 6/Week 12: FPG consistently =240 mg/dL (133 mmol/L)

After Visit 6/Week 12 throngh Visit 8/ Week 26: FPG consistently =200 mg/dL (11.1 mmol/L)
FPG consistently =200 mg/dL (11.1 mmol/L) or
A1C =8.0% (64 mmol/mol)

Al1C=hemoglobin Alc; FPG=fasting plasma glucose.

Note: A consistent value for FPG was defined as a repeat measurement performed within 7 days of

notification from the central laboratory. Site should have reinforced diet/exercise counseling prior to repeat
measurement.

After Visit 8/ Week 26:

The investigator or subject’s physician/health care provider was permitted to make
adjustments in the subject’s non-AHA therapies throughout the trial if clinically warranted.
Guidance for specific medications which were permitted during the study was summarised.

7.2.4.4.  Efficacy variables and outcomes

Glycaemic efficacy endpoints included the changes from baseline in HbA1lc and FPG at Week 26.
Blood pressure and body weight were measured at regular time-points during study. The
proportion of subjects who received glycaemic rescue therapy and time to initiation of rescue
were also assessed.

Efficacy Parameters Derived from the MMTT: This study included a frequently sampled MMTT
at Visit 4/Day 1 and Visit 8/Week 26 (or Rescue or Discontinuation Visit occurring in Phase A)
for a subset of subjects who consented to participate. Blood samples (for measurement of
glucose, insulin, and C-peptide) were collected at the following time points relative to the start
of the meal: -30, 0, 15, 30, 60, 90, 120, and 180 minutes. Subjects were to take their double blind
study medication and background metformin approximately 1 hour before consuming the
standard meal; 22 at Visit 8/Week 26 (or Rescue or Discontinuation Visit occurring in Phase A);
double blind study medication and background metformin were not administered prior to the
MMTT procedure at Visit 4/Day 1. Urine was also collected during the MMTT to assess UGE.

Efficacy and safety endpoints that were evaluated for within- and/or between-treatment
differences are summarised in Table 61. The baseline value was defined as the Visit 4/Day 1
(Randomisation) measurement.23 For eGFR, if the baseline value was not available, the last
available pre-randomisation measurement was used as the baseline value. The primary time
point of the trial was Week 26. Analyses of efficacy endpoints were performed for the following
treatment comparisons:

* E15/S100 group versus the S100 group and versus the E15 group separately (E15/S100
versus only the S100 group for body weight and SBP and DBP).

* E5/S100 group versus the S100 group and versus the E5 group separately (E5/S100 versus
only the S100 group for body weight and SBP and DBP).

22 The standard meal for the MMTT consisted of two nutrition bars and one nutrition drink (~680 kcal; 111 g
carbohydrate, 14 g fat, 26 g protein in total).

23 [f this measurement was not available, the last pre-randomisation measurement on or after Week -2 was to be used
as the baseline value, if available.
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Table 61: Analysis strategy for efficacy endpoints

Endpoint Aiorech Statistical |  Analyvsis Missing Data
(all at Week 26) X Method | Population Approach
Primary
Change from baseline in AI1C P! cLDA FAS Model-based

&' ANCOVA FAS Tipping Pount

57 ANCOVA FAS IZR

5 AWNCOVA FAS LOCF
Key Secondary
Change from baseline i body weight BT cLDA FAS Model-based
Change from baseline i FPG PT cLDA FAS Model-based
Change from baseline 1 systolic blood pT eLDA FAs Model-based
EE‘FIJI.‘L‘

Mult, mmp,

H : : : P! Log. reg. FAS i
Propornion of subjects with A1C at goal <7 0% S Log. 1e8. FAS &hsmﬁi-::;{ur at
Change from baseline 1 f-cell responsiviry P cLDA FAS Model-based
static component (<)

Other Endpoants
Change from baseline in diastolic blood P! cLDA FAS Model-based
PTESSLTE
Change from baseline 1n indices of insulin P cLDA FAS Model-based
secretion and insulin resistance derived from
C-peptide
Change from baseline w msulin P cLDA FAS Model-based
Change from baseline i glucose profiles P cLDA FAS Model-based
[meluding fasting indices (HOMA-%f),
MMTT-related mdices that are non-model
based (Insulinogenic index with C peptide,
glucose AUC/ imsulin AUC) and model based
indices (P, Prons. and insulin secretion rate at
9 mM glucose]].
Kaplan

Time to rescue P Meier ""ﬂf::ﬁ“‘ N/A

Log-rank
Proportion of subjects requunng rescuoe All Subjects
medication i gk Treated WA
TAnalysis performed 2 ways: “excluding rescue” and “mncluding rescue.™
AlC=hemogloban A1C; cLDA=constrained LDA: FAS=Full Analysis Set. LDA=longitudinal data analysis.
LOCF=last observation camied forward; J2R=Jump to Reference; Log reg =logistic regression;
M&N=Mettinen and Nurmunen: Mult unp =multiple imputation. P=Pnimary: S=Secondary.

7.2.4.5. Randomisation and blinding

A double blind/masking technique was used in this study. Ertugliflozin and sitagliptin were
packaged identically relative to their matching placebos so that blinding/masking was
maintained. The subject, the investigator, Sponsor personnel, and personnel from the sponsors’
designees, Covance and Parexel, who were involved in the treatment or clinical evaluation of the
subjects were unaware of treatment group assignments. An external DMC monitored unblinded
interim data from this trial and other Phase III trials in the ertugliflozin development program.
Subjects’ treatment assignments were unblinded at the completion of the 26 week Phase A
portion of this study (defined as database lock) to permit authoring of this CSR. Personnel
associated with the conduct of the trial at Covance, as well as trial site personnel and subjects,
remained blinded until after the 26 week Phase B portion of this study completed.

Randomisation occurred centrally using an IVRS/IWRS. Subjects were assigned randomly using
a computer-generated randomisation schedule to 1 of the following 5 treatment groups
(1:1:1:1:1 ratio): ertugliflozin 5 mg QD + sitagliptin 100 mg QD (E5/S100 group); ertugliflozin
15 mg QD + sitagliptin 100 mg QD (E15/S100 group); ertugliflozin 5 mg QD (E5 group);
ertugliflozin 15 mg QD (E15 group); sitagliptin 100 mg QD (S100 group). Randomisation was
stratified by participation in the MMTT (yes/no).

7.2.4.6.  Analysis populations

The Full Analysis Set (FAS) population was the primary analysis population for most efficacy
endpoints. For analyses that used the constrained longitudinal data analysis (cLDA) model, the
FAS population, defined separately for each analysis endpoint, consisted of all randomised
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subjects who: - received at least one dose of study treatment; -had a baseline measurement or a
post-randomisation measurement for the analysis endpoint subsequent to at least one dose of
study treatment.

For analyses that used the analysis of covariance (ANCOVA) model, the FAS population defined
separately for each analysis endpoint, consisted of all randomised subjects who: -received at
least one dose of study treatment; -had measurements for the analysis endpoint both at baseline
and at one or more post-baseline time points. Analyses of the proportions of subjects requiring
rescue medication and time to rescue was performed in the All Subjects Treated population.

Data obtained after the initiation of rescue therapy were censored (that is, treated as missing)
from the primary analyses of efficacy endpoints. Additional analyses inclusive of post rescue
data were conducted for most endpoints. However, analyses including data after the initiation of
rescue therapy should be interpreted with caution for endpoints such as HbAlc and FPG. The All
Subjects as Treated (ASaT)24 population was used for the analysis of safety data in this trial.

7.2.4.7.  Sample size

With a sample size of 1250 subjects randomised equally among the 5 treatment arms, 250
subjects per arm was calculated to provide approximately 94% power to detect a difference in
HbA1c of 0.4% for each of the pairwise comparisons at a given ertugliflozin dose level assuming
an SD of 1.2% based on a 2-sided test at a 5% level of significance. The power for success for
both pairwise comparisons at a given ertugliflozin dose level was approximately 89%.

7.2.4.8.  Statistical methods
The following between group comparisons were made for Phase A:

* Ertugliflozin 15 mg plus sitagliptin 100 mg versus sitagliptin 100 mg (E15/S100 versus
S$100)

* Ertugliflozin 15 mg plus sitagliptin 100 mg versus ertugliflozin 15 mg (E15/S100 versus
E15)

* Ertugliflozin 5 mg plus sitagliptin 100 mg versus sitagliptin 100 mg (E5/S100 versus S100)
* Ertugliflozin 5 mg plus sitagliptin 100 mg versus ertugliflozin 5 mg (E5/5100 versus E5)

The primary efficacy analyses compared the efficacy of the combination of ertugliflozin and
sitagliptin relative to sitagliptin alone and ertugliflozin alone in change from baseline in HbAlc
at Week 26. The mean change from baseline in HbAlc at Week 26 for the combination of
ertugliflozin and sitagliptin group was compared to the mean changes in the individual groups
using the estimated treatment differences via a cLDA model, proposed by Liang and Zeger. As a
supportive analysis, an ANCOVA model in the FAS population was also used for the primary
efficacy endpoint. The ANCOVA model included treatment, baseline eGFR and baseline value.
The last observation carried forward (LOCF) method was used to impute missing data. To
explore the impact of missing data on the conclusions of the primary analysis, a detailed
accounting of missing data was provided for the primary endpoint. Sensitivity analyses were
performed that did not rely on the ‘missing at random’ assumption underlying the primary
methodology. These analyses include a tipping-point analysis and a jump-to-reference (J2R)
analysis.

24 The ASaT population consisted of all randomised subjects who took at least one dose of study medication. Subjects
were included in the treatment group corresponding to the study medication they actually took for the analysis of
safety data using the ASaT population. Because no subjects took incorrect study medication for the entire analysis
period, analyses in the ASaT population classified all subjects according to their randomised treatment.

Submission PM-2017-001328-1-5 Extract from the Clinical Evaluation Report for Steglatro Attachment 2 Page 103 of 121
PART 1 FINAL 31 January 2019



Therapeutic Goods Administration

For the analysis of the percentage of subjects at the HbA1lc goals of < 7.0% at Week 26, the cLDA
model that was used for the analysis of HbA1lc was used to impute missing data2s for HbAlc. To
estimate the odds ratio, each of the imputed data sets was analysed by logistic regression. The
logistic regression model included terms for treatment and baseline HbA1c. The same logistic
regression model was also used to analyse the percentages of subjects at HbAlc goals in a
sensitivity analysis where all subjects with missing Week 26 data were treated as not being at
goal, regardless of the final observed HbA1c value. A time-to-rescue analysis was also
performed and the proportion of subjects rescued in each treatment group was summarised.
Plots of the Kaplan-Meier estimate of the distribution of the time-to-rescue were provided for
each treatment arm, and log-rank tests comparing the time-to-rescue distribution of the
combination of ertugliflozin and sitagliptin at a specific dose level versus each component were
conducted. In this analysis, subjects were censored at the time of discontinuation or bariatric
surgery.

The primary and key secondary hypotheses were tested using an ordered testing procedure
combined with the Hochberg procedure. The ordered testing procedure included the tests of
HbA1c, body weight, FPG, SBP and proportion of subjects with HbA1lc< 7.0%, all using a = 0.05
(2-sided). If the success criterion was achieved for at least one of the preceding two tests, then
testing continued with the ertugliflozin 5 mg + sitagliptin 100 mg group, starting with the final
level (0.05 or 0.025) adjusted as per the outcome of the ertugliflozin 15 mg + sitagliptin 100 mg
group testing. The multiplicity adjustment strategy and testing order is described in Table 62.
To assess whether the treatment effect at Week 26 was consistent across various subgroups, the
estimate of the between-group treatment effect (with a nominal 95% CI) for the primary
endpoint was estimated and plotted within each category of the following classification
variables.26:1) Baseline HbA1c levels: by categories: < 8.0%; = 8.0% and < 9%; = 9% and <10%j;
> 10%; 2) Age categories: < or > median age; 3) Gender (female; male); 4) Race (White, Asian,
Other) « Ethnicity (Hispanic or Latino, Not Hispanic or Latino).

25 Imputations of the missing data were based on the marginal univariate normal distributions with means equal to
the predicted values and variances equal to the squared standard errors for the predicted values from the cLDA
model.

26 For the subgroups that had only 2 categories, if the sample size was not at least 20 subjects in all of the treatment
groups in each subgroup category, then that subgroup analysis would not be performed. For the race subgroup
analysis, if the sample size was not at least 20 subjects in all of the treatment groups in a certain race category, then
that race was combined with the “Other” race category.
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Table 62: Multiplicity adjustment strategy

Endpoint Testing Comparison
Order
AlC la Ertugliflozin 15 mg + sitaghptin vs. sitaghptin
(change from baseline) 1b Ertugliflozin 15 mg + sitagliptin vs. ertugliflozin 15 mg
2a Ermugliflozin 5 mg + sitaghptin vs. sitagliptin
?b Ertugliflozin 5 mg + sitaghptn vs. erugliflozin 5 mg
Body weight (change from 3 Ertughflozin 15 mg + sitagliptn vs. sitaghptin
baseline) 4 Ertughflozin 5 mg + sitagliptin vs. sitagliptin
FPG (change from baseline) 5a Ertugliflozin 15 mg + sitaghiptin vs. sitaghptn
5b Ertugliflozin 15 mg + sitaghphin vs. ertughflozin 15 mg |
6a Ertugliflozin 5 mg + sitagliptin vs. sitaghptin
6b Ertugliflozin 5 mg + sitaghptin vs. ertuglhiflozin 5 mg
Systolic blood pressure 7 Ertugliflozin 15 mg + sitaghptin vs. sitagliptin
{change from baseline) g Ertughflozin 5 mg + sitagliptin vs. sitagliptin
AI1C (% of subjects <7.0%) 9a Ertugliflozin 15 mg + sitaghptin vs. sitaghptin
9b Ertugliflozin 15 mg + sitaghptin vs. ertugliflozin 15 mg
10a Ertughflozin 5 mg + sitaghptin vs. sitaghptin
10b Ertugliflozin 5 mg + sitaghptin vs. ertugliflozn 5 mg
Dynamuc measure of f-cell 117 Ertughflozin 15 mg + sastaghptin vs. ertughflozin 15 mg
function (Py) 117 Ertugliflozin 15 mg + sitagliptin vs. sitaghptin
(change from baseline) 1 Ermughiflozin 5 mg + staghptin vs. ertughflozin 5 mg
12 Ertughflozin 5 mg + sitagliptin vs. sitagliptin
TTested via the Hochberg procedure. [f both p-values were <0.05, success was to be declared for both tests. 1f the larger p-value
was =005, the smaller p-vale was to be compared to 0.025
Tested via the Hochberg procedure, using a;;, the final a level (0.05 or 0.025) from step 11 If both p-values were < a;,, success
was to be declared for both tests. If the larger p-value was = ay;, the smaller p-value was to be compared to 0.5%ay;.

7.2.4.9.  Participant flow

Overall, 1349 of the 2582 screened subjects were excluded during screening mainly due to
screen failure; most common reasons for screen failure were not meeting the inclusion criteria
for HbA1c at Visit 1 and/or meeting exclusionary laboratory values. The remaining 1233
subjects were randomised at 204 sites in 21 countries. The number of randomised subjects was
balanced across the 5 treatment groups. One randomised subject (E15/S100 group) did not
receive treatment. The proportion of subjects who discontinued study medication in Phase A
was numerically higher in the S100 group relative to the 4 ertugliflozin-treated groups (7%,
9.4%, 6.8%, 8.9% and 10.5% in the E5, E15, 5100, E5/5100 and E15/S100 groups, respectively)
primarily due to a small increase in the proportion of subjects in the S100 group who
discontinued for withdrawal by subject. The most common reason for study medication
discontinuation in each treatment group was withdrawal by subject. A numerically higher
proportion of subjects in the E15/S100 group discontinued study medication for an AE; other
reasons for study medication discontinuation were generally similar between groups. Of the
105 subjects who discontinued study medication in Phase A, 66 subjects discontinued from the
study (11, 14, 10, 12, and 19 subjects in the E5/S100, E15/S100, E5, E15, and S100 groups,
respectively).

7.2.4.10. Major protocol violations

During the conduct of this study, 37 subjects;?27 were multiply-randomised;28 and reported as
major protocol deviators. The significant misconduct of these multiply-enrolled subjects

27 These 37 multiply-enrolled subjects account for 59 randomisations and 18 screen failures. The sponsor’s partner
(Covance) implemented investigations to identify multiply-enrolled subjects by comparing subject identification
information across sites and studies. All of the multiply-enrolled subjects identified in this study were located in the
United States in South Florida. Covance initiated measures to prevent additional cases by controlling IVRS
randomisation, requiring sites in South Florida to call for permission to randomise new subjects who had passed
identity screening.

28 These subjects were randomised at more than 1 site in this trial, which randomised at a site in this trial and at least
1 other site in the ertugliflozin Phase III program, or who screened failed in this trial and randomised in at least 2
sites in the ertugliflozin Phase III program.
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compromises the integrity of their study data and hence results from these subjects were
excluded from all analyses, as well as from disposition and demographic tabulations.

Excluding multiply-randomised subjects, 1232 subjects were randomised into the study and
received study medication and 23.6% (291/1232) were reported to have 1 or more major
deviations. The incidences of major deviations, overall by deviation category, were generally
similar between the 5 treatment groups, except in the E15/S100 group which had a slightly
lower incidence of overall deviations primarily due to fewer subjects for whom failure to
conduct major/significant evaluations occurred and fewer informed consent errors. The most
common category of major deviations across the 5 treatment groups was ‘failure to conduct
major/significant evaluations’. Within this category, failure to conduct ECGs at scheduled visits
and errors in collection of laboratory parameters occurred most frequently. These deviations
were not expected to affect safety or efficacy conclusions. Other protocol deviations, including
those with a potential to meaningfully impact efficacy analyses (for example, < 75% compliance
with study medication, taking glycaemic rescue medication without meeting rescue criteria,
taking incorrect study medication, and change of background AHA medication) occurred at low
incidences across the treatment groups.

7.2.4.11. Baseline data

Baseline demographic and anthropometric characteristics and the distribution of subjects by
stratification factor were generally similar between treatment groups except for small
differences in the distribution of subjects by race and a higher percentage of male subjects in the
S100 group. Forty (3.2%) randomised subjects were incorrectly stratified across the

5 treatment groups, including 33 (2.7%) subjects who were reported as participating in the
MMTT, but who did not, and 7 (0.6%) subjects who were reported as not participating in the
MMTT, but who did so. Mis-stratification had no impact on the statistical analyses because the
MMTT stratum was not a covariate in the models. The duration of T2DM was generally similar
across treatment groups (approximately 7 years). One subject in the E5 group received
treatment with dual AHA therapy at screening; however, the subject was actually on metformin
monotherapy at screening. The second therapy was a rescue treatment which was started post-
randomisation but an incorrect start date was recorded. The median dose of metformin was
2000 mg/day in all treatment groups. Baseline HbA1c, FPG, and eGFR values were similar
between groups. The mean HbA1lc overall was 8.55%; approximately 70% of subjects had
baseline HbAlc = 8%. Besides T2DM, the other most common categories of medical history
conditions by SOC were vascular disorders (63.9%), Metabolism and nutrition disorders
(63.1%) and Social Circumstances2? (78.2%). The most common specific medical history
conditions, unrelated to circumcision status, were hypertension (61.1%) obesity (24.4%), and
dyslipidaemia (23.7%) with no clinically important differences among treatment groups.
Subjects screened for this study were to be receiving metformin as monotherapy; therefore,
100% of subjects were taking drugs used for diabetes. The other most common prior
medication categories were agents acting on the renin-angiotensin system (53.7%) and lipid-
modifying agents (43.8%) with no clinically important differences among treatment groups.
Following randomisation, subjects were to remain on a stable dose of metformin during the
study; therefore, 100% of subjects were taking drugs used for diabetes. The other most common
concomitant drug therapeutic categories were agents acting on the renin-angiotensin system
(54.8%), lipid modifying agents (46.3%) and analgesics (28.7%) with no clinically important
differences among treatment groups. Mean compliance with study medication was = 98% in all
treatment groups.

7.2.4.12. Primary efficacy results

The LS mean reductions from baseline in HbA1lc at Week 26 were significantly greater in the
E15/S100 group relative to the individual component treatment groups (S100 group and E15

29 Primarily due to the collection of male circumcision status in this study.
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group), and in the E5/S100 group relative to the individual component treatment groups (S100
group and E5 group) (-1.02, -1.08, -1.05, -1.49 and -1.52 in the E5, E15, S100, E5/S100 and
E15/S100 groups, respectively; p < 0.001 for all pre-specified comparisons)(Table 63). Large
reductions in HbA1c in all treatment groups at Week 6 were followed by smaller subsequent
reductions through Week 26. The point estimates of the reductions in HbA1lc were numerically
greater in the E15/5100 and E5/S100 groups relative to the 3 other treatment groups at each
time point (Figure 20).

The analysis of HbA1lc change from baseline at Week 26 performed using ANCOVA/LOCF,
excluding data after initiation of glycemic rescue therapy supported the conclusion from the
primary analysis. Sensitivity analyses were performed to assess the impact of missing data on
the primary analysis results. In the ]2R analyses, LS mean reductions in HbAlc at Week 26 were
greater in the E15/5100 and E5/S100 groups relative to individual component treatment
groups at corresponding dose strengths (p < 0.0001 for all comparisons) (Table 64). The
tipping-point analyses in which data collected after initiation of glycaemic rescue therapy were
considered missing showed that, to shift the primary result to a non-significant result, the
HbA1c change from baseline among subjects in the E15/5100 and E5/S100 groups with missing
data would need to have been substantially worse than that expected under the missing at
random assumption (over 3.2% and over 2.7% for E15/S100 and E5/S100 groups, respectively,
compared to either ertugliflozin or sitagliptin) (Table 65). An analysis of change from baseline
in HbA1c at Week 26, including data after initiation of glycaemic rescue therapy (which
included more subjects with HbA1c data at Week 26, particularly in the E5 and S100 groups)
also showed results which were consistent with the primary analysis.

Table 63: HbA1c (%); Change from Baseline at Week 26. cLDA. FAS: Excluding rescue
approach
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Sitaglpsn 100 mp | a2 830 (1051) X TH (10 M7 106 (1045 05 CLIY, 093
Ermphiftamn 4 my + Siinglieem 100 mg | 131 B 0 bl T00 heMEy k] -1 4 oy 148 CLEL -l 36
Ertagliflosio |5 mep + Situghpen 100mg | M1 LE Shr B je On g4 ] LS O f 152 (18, 14D
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{F% T
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{Le, mmndomined mebpects who took o least | dose of wady medscaion and had o lewst one assevmment af or afier baseline). The Mean and 5D for tee change from baseline are based o non-missing
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Cl=Confidence ntesval, L3=Least Squares, SD=3tundard Deviation.
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Figure 20: HbA1c (%): LS mean change from Baseline over time. cLDA FAS: Excluding
rescue approach

e v .....................................................

L5 Mran Change from Boseling + = 55
i
E

B we W we Wit
Tina
- Erugliflozin 5 mg ¥ Ertuglifiozin ® mag & Siaghptn 00 mg
(Bamlng Moan = 857) [Hagolng Moan = £57) Basolna Moan = 850
* Erughflorin 5 mg -+ Staghptn 00 mg ~® Emugliiozin B mg + Staglptin 100 mg
(Baseline Mean = 856 [Baselne Mean - 856

Table 64: Sensitivity analysis; J2R analysis

AlC (%) Change from Baselne at Week 16
Jump to Reference Missing Data Approach (Sitaghpun 100 mg)
Full Analysis Set: Excluding Fescue Approach
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Table 64 (continued): Sensitivity analysis; J2R analysis

AIC (%): Change from Baseline at Week 26
Jump to Reference Missing Data Approach (Ermgliflozin 5 mg)
Full Analysis Set: Excluding Rescue Approach
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Table 65: Sensitivity analysis; Tipping point analysis

ALC (%) Change from Baseline at Week 26
Tipping Pomt Analysis Missing Data Approach (Erughflozin 13 mg)
Full Analysis Ser: Excluding Rescue Approach
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Table 65 (continued): Sensitivity analysis; Tipping point analysis

AIC (%:): Change from Baseline at Week 16
Tipping Point Analysis Missing Data Approach (Eruglitlozin § mg)
Full Analysis Ser: Excluding Rescue Approach
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Subgroup analysis

In general, the improvements in HbA1lc were greater in the E15/5100 and E5/S100 groups
relative to the individual component treatment groups (at corresponding dose strengths) across
the subgroups evaluated. Numerically larger reductions in HbA1lc were observed in the
subgroups with higher versus lower baseline HbA1c in each treatment group. In the entire FAS,
there was no notable numerical difference in HbA1lc-lowering with E15/S100 relative to
E5/S100; in the by-baseline HbA1c subgroups, numerically greater HbA1lc reductions were
observed in the E15/S100 group relative to the E5/S100 group for subjects with higher baseline
HbA1lc values (2 9 to < 10% and = 10%). Otherwise, no meaningful differences in HbAlc
reduction by subgroup were observed.

7.2.4.13. Other efficacy results

The model based probability of having an HbA1c value < 7.0% at Week 26, using multiple
imputation for subjects with missing Week 26 data, were significantly greater in the E15/5100
and E5/S100 groups relative to the individual component treatment groups at corresponding
dose strengths (26%, 32%, 33%, 52% and 49% in the E5, E15, S100, E5/S100 and E15/S100
groups, respectively; p < 0.001 for all comparisons).

The LS mean reductions from baseline in FPG at Week 26 were significantly greater in the
E15/S100 and E5/S100 groups relative to the individual component treatment groups at
corresponding dose strengths in the E5, E15,S100, E5/S100 and E15/S100 groups,
respectively; -1.98, -2.05, -1.42, -2.44 and -2.70mmol/L, respectively) (p = 0.004 for E5/S100
versus E5; p < 0.001 for all other comparisons). Large reductions in FPG in all treatment groups
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at Week 6 were followed by small subsequent reductions through Week 26. At each time point,
the magnitude of the reductions in FPG was numerically greater in the E15/S100 and E5/S100
groups than in the 3 other groups, and was numerically greater in the E5 and E15 groups than

in the S100 group (Figure 21).

Figure 21: FPG (mg/dL) LS Mean change from Baseline over time; cLDA FAS excluding
rescue approach
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The LS mean reductions from baseline in body weight were significantly greater in the
E15/S100 and E5/S100 groups relative to the S100 group (-2.7,-3.7,-0.7,-2.5 and -2.9kg,
respectively; p < 0.001 for both comparisons). Initial reductions in body weight in the 4
ertugliflozin-treated groups at Week 6 (first scheduled post-randomisation assessment) were
followed by further subsequent reductions at each time point through Week 26. A small
reduction from baseline in body weight at Week 26 was seen in the S100 group. The magnitude
of the decrease in body weight was numerically greater in the E15 group than in the 4 other
groups at each time point (Figure 22).
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Figure 22: Body weight (kg) LS Mean change from baseline over time. cLDA; FAS:
Excluding rescue approach
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Decreases from baseline in sitting SBP were significantly greater in the E15/5100 and E5/S100
groups relative to the S100 group (-3.9,-3.7,-0.7, -3.4 and -3.7 mmHg, respectively; p = 0.002
and p = 0.005, respectively). Reductions in SBP were observed in the 4 ertugliflozin-treated
groups at Week 6, with subsequent further reductions seen at Week 26. Small reductions in SBP
at each time point through Week 18 in the S100 group were followed by an increase toward
baseline at Week 26. The magnitudes of the reductions in SBP at Week 26 were similar in the 4
ertugliflozin-treated groups (Figure 23). The LS mean reductions from baseline in DBP at Week
26 were numerically greater in the E15/S100 and E5/S100 groups than in the S100 group. The
magnitude of reductions in DBP in the four ertugliflozin treated groups was small and varied
over time. There was essentially no change from baseline in DBP in the S100 group through
Week 26 (Figure 24).

Figure 23: Sitting systolic BP (mmHg); LS Mean change from baseline over time. cLDA
FAS: Excluding rescue approach.
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Figure 24: Sitting diastolic BP (mmHg); LS Mean change from Baseline over time cLDA
FAS excluding rescue approach
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The percentages of subjects who received glycaemic rescue medication through Week 26 in the
E15/S100 and E5/S100 groups were lower than in the individual component treatment groups
at corresponding dose strengths (nominal p < 0.05 for all comparisons). Similar proportions of
subjects received glycaemic rescue medication in the E5 and S100 groups (6.4% and 6.5%,
respectively) and in the E5/5100 and E15 groups (2.5% and 2.8%); no subjects were rescued in
the E15/S100 group. A graphical display of the Kaplan-Meier estimates for cumulative
percentage of subjects rescued is in Figure 25. Sparse data at later time-points resulted in larger
estimates of the cumulative percentages of subjects after Week 26 in some treatment groups.
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Figure 25: Cumulative percentage of subjects with glycaemic rescue therapy. Kaplan-
Meier curves; All subjects treated
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Measurements of plasma glucose, insulin, and C-peptide collected in the fasted state and during
the MMTT were used to assess parameters of insulin secretion and insulin sensitivity in a subset
of subjects. Mean glucose decreased by 43%, 43%, 22%, 43% and 56% in the E5, E15, S100,
E5/S100 and E15/S100 groups, respectively. There were no meaningful changes from baseline
in insulin or C-peptide in any group. The LS mean reductions from baseline in 2 h PPG at

Week 26 were similar across the treatment groups, except for the E15/S100 group, where
larger reductions were observed relative to the S100 and E15 groups (nominal p-values for
comparison to S100 and to E15 were < 0.001 and 0.006, respectively). Decreases in total
glucose AUC at Week 26 were observed across all treatment groups although reductions were
greater in the E15/5100 group compared to the E15 and S100 groups (nominal p = 0.004 and

p < 0.001, respectively); the decreases in total glucose AUC in the E5/5S100 group were modestly
numerically larger than seen in the E5 and S100 groups. Decreases in incremental glucose
AUCo.3n at Week 26 were observed across all treatment groups, with modest, numerically larger
decreases in the E15/5S100 and E5/S100 groups relative to the individual component treatment
groups at corresponding dose strengths. Analysis of change from baseline in insulinogenic index
with C-peptide and with insulin, at Week 26 showed that changes from baseline in both
parameters were small and inconsistent across treatment groups. Results for the analysis of
change from baseline in the glucose AUC/insulin AUC ratio (0 to 180 min) at Week 26 showed
that reductions in LS means were observed in all treatment groups, with no notable differences
between the combination and individual component treatment groups at corresponding dose
strengths. Similar results were observed for analyses of change from baseline in the glucose
AUC/insulin AUC ratio (0 to 120 min).

UGE increased in the 4 ertugliflozin treatment groups, with no notable differences across the
combination or individual ertugliflozin treatment groups. A decrease in UGE at Week 26 was
observed in the S100 group, consistent with the lower fasting and post-meal glucose observed.
Similar results were observed for analyses of change from baseline in post-prandial urine
glucose (0 to 120 min) and for urinary glucose clearance (mL/min/m2) (0 to 180 min and 0 to

Submission PM-2017-001328-1-5 Extract from the Clinical Evaluation Report for Steglatro Attachment 2 Page 114 of 121
PART 1 FINAL 31 January 2019



Therapeutic Goods Administration

120 min). Urine glucose excretion was increased by a similar amount in the 4 ertugliflozin
treated groups.

In all treatment groups, beta-cell responsivity static component (¢s) increased at Week 26
relative to baseline with the largest increase occurring in the S100 group. There were no
meaningful between-group differences. HOMA-%beta increased in all treatment groups at
Week 26, with numerically greater increases in the E15/S100 and E5/S100 groups relative to
the individual component treatment groups at corresponding dose strengths.

7.2.4.14. Evaluator commentary

This well-conducted randomised, double blind, parallel-group, factorial pivotal Phase III study
evaluated the efficacy and safety of the co-administration of ertugliflozin (5 mg QD and 15 mg
QD) with sitagliptin 100 mg QD compared with the individual treatments alone at
corresponding dose strengths, in 1233 subjects with T2DM and inadequate glycaemic control
on metformin monotherapy. Only Phase A results up to Week 26 were provided in the
submitted CSR. The sponsors have stated that a separate CSR including results from Phase B
(Weeks 26 to 52) will be prepared at the end of the study.

The study population was representative of patients with T2DM with moderate to severe
baseline hyperglycaemia and intact renal function, and included a range of ethnic/racial
backgrounds. Subjects had a mean duration of T2DM of approximately 7 years, mean baseline
HbA1c of 8.55%, and a mean baseline eGFR of 92.4 mL/min/1.73 m2. The median metformin
dose at entry was 2000 mg/day.

The LS mean reductions in HbA1c at Week 26 were clinically meaningful and significantly
greater in both combination groups (E15/S100 and E5/S100) relative to the individual
component treatment groups at corresponding dose strengths. The results of the sensitivity
analyses to assess the potential impact of missing data suggested that the primary results were
robust. A significantly greater proportion of subjects (about 50%) achieved glycaemic goal
(HbA1lc < 7%) with combination treatment, relative to treatment with the individual
components (about 26 to 33%).

Marked reductions in FPG were also observed in all treatment groups, with significantly greater
reductions in the combination groups relative to the individual component treatment groups at
corresponding dose strengths. 2 h PPG was assessed in a subset of subjects who participated in
a mixed meal tolerance test; the LS mean reductions from baseline in 2 h PPG at Week 26 were
similar across the treatment groups, except for the E15/5100 group, where larger reductions
were observed relative to the individual component treatments at corresponding dose
strengths. Furthermore, the number of subjects who required glycaemic rescue therapy was
lower in the combination therapy groups with no subjects in the E15/5100 requiring rescue
therapy. Reductions in body weight and sitting SBP were observed in the 4 ertugliflozin-treated
groups. Change from baseline in the beta-cell responsivity static component (¢s), which was
assessed via the MMTT increased from baseline in all treatment groups, but no meaningful
between group differences were observed.

Two doses of ertugliflozin (5 mg and 15 mg) administered in combination with sitagliptin were
evaluated in this study. No meaningful difference was observed between the 2 co-
administration groups (E15/S100 and E5/5100) for HbA1c related endpoints, although there
was a trend toward better efficacy for E15/5100 relative to E5/S100 for FPG and 2 h PPG
However, interpretation was limited as this study was not powered to detect differences
between the 2 combination groups.

7.2.5. Study P006/1015: Add-on to metformin plus sitagliptin
7.2.5.1.  Study design, objectives

This was a multicentre, randomised, double blind, placebo controlled, parallel group clinical
trial of ertugliflozin in subjects with T2DM on stable treatment with metformin = 1500 mg/day
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and sitagliptin 100 mg QD The double blind treatment period was 52 weeks in duration and
divided into two 26 week phases. Results from Phase A were presented in the submitted CSR
and the sponsors have stated that a separate CSR including results from Phase B will be
prepared at the end of the study. Details of the study design are provided in Figure 26. The
duration of the trial was up to approximately 69 weeks (with 10 clinic visits) for each subject.
This included a 1 week Screening Period (Visit 1 to Visit 2); an up to 12 week wash-
off/titration/dose-stabilisation period (Visit 2 to Visit 3); a 2 week single blind, placebo run-in
period (Visit 3 to Visit 4); a 52 week double blind, placebo-controlled treatment period
(including a 26 week Phase A (Visit 4 to Visit 8) followed by a 26 week Phase B (Visit 8 to
Visit 10)); and a post-treatment telephone contact 14 days after the last dose of blinded study
medication.

Figure 26: Study P006/1015 Overview of study design
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The primary objectives were to assess the following after 26 weeks in subjects with T2DM and
inadequate glycaemic control on treatment with metformin = 1500 mg/day and sitagliptin

100 mg QD: HbA1c-lowering efficacy of the addition of ertugliflozin 15 mg and 5 mg QD relative
to the addition of placebo; safety and tolerability of the addition of ertugliflozin. The secondary
objectives were to assess the effects of the addition of ertugliflozin 15 mg and 5 mg QD relative
to the addition of placebo on FPG, body weight, the proportion of subjects with an HbAlc < 7.0%
(53 mmol/mol), SBP, DBP and a fasting measure of beta-cell function (that is, homeostasis
model assessment of beta-cell function (HOMA-%beta)).

The study was conducted from 7 April 2014 to 18 November 2015 (last subject visit for Phase
A) in 12 countries, including 104 trial centres.3°

30 5 in Argentina, 5 in Bulgaria, 4 in Colombia, 10 in Czech Republic, 5 in Finland, 4 in Hungary, 9 in Israel, 6 in
Malaysia, 9 in Romania, 7 in Slovakia, 12 in the Republic of Korea, and 28 in the United States.
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7.2.5.2. Inclusion exclusion criteria

The main inclusion criteria were to be = 18 years of age, BMI 2 18 kg/m2 with diagnosis of
T2DM in accordance with ADA guidelines and meeting one of the following criteria:

*  On metformin = 1500 mg/day and sitagliptin 100 mg/day for = 8 weeks with an HbAlc
2 7.0% and < 10.5% (= 53 mmol/mol and < 91 mmol/mol) OR

*  On metformin = 1500 mg/day and sitagliptin 100 mg/day for < 8 weeks with an
HbA1lc=7.0% and < 10.5% (2 53 mmol/mol and < 91 mmol/mol) OR

*  On metformin = 1500 mg/day and a DPP-4 inhibitor (other than sitagliptin) with an HbAlc
>7.0% and < 10.5% (= 53 mmol/mol and < 91 mmol/mol) OR

*  On metformin = 1500 mg/day and an sulfonylurea with an HbA1lc 2 7.0% and < 10.5% (= 53
mmol/mol and < 91 mmol/mol) OR

*  On metformin <1500 mg/day and any DPP-4 inhibitor with an HbAlc = 7.5% and < 11.0%
(=2 58 mmol/mol and < 97 mmol/mol).

Subjects on a fixed-dose combination (FDC) with metformin and a DPP-4 inhibitor at Visit
1/Screening were switched to co-administration treatment with metformin (titrated to

> 1500 mg/day as needed) and sitagliptin 100 mg QD at Visit 2 or Combined Visit 2/3 (as
appropriate). Other inclusion and exclusion criteria were similar to those discussed previously
with exception that subjects with known hypersensitivity or intolerance to any SGLT2 inhibitor
or sitagliptin were also excluded.

7.2.5.3.  Study treatments

Subjects who were on metformin = 1500 mg/day and sitagliptin 100 mg QD for = 8 weeks with
a Visit 1/Screening HbAlc =2 7.0% and < 10.5% (= 53 mmol/mol and < 91 mmol/mol) and who
met all other enrolment criteria directly entered the 2 week, single blind, placebo run-in period
at a combined Visit 2/3. Subjects who did not meet the above criteria but who were within one
of the following four groups at Visit 1/Screening were eligible to enter a wash-
off/titration/dose-stabilisation period beginning at Visit 2 and have Visit 3/Week -2 according
to Table 66). Subjects with adequate compliance (= 80% during the placebo run-in period) and
who met all other entry criteria were eligible to enter the 52 week double blind treatment
period and were randomised in a 1:1:1 ratio to 1 of 3 treatment groups: ertugliflozin 5 mg QD,
ertugliflozin 15 mg QD or placebo. Details of trial treatments are summarised in Table 67.
During the placebo run-in and double blind treatment periods, subjects were to take 2 oral
tablets of study medication once daily in the morning3!?, including ertugliflozin 5 mg or matching
placebo tablet and ertugliflozin 10 mg or matching placebo tablet. Doses of background
metformin and sitagliptin were to remain stable throughout the 52 week double blind
treatment period. Subjects who met progressively more stringent glycaemic rescue criteria
during the double blind treatment period were to receive open label glimepiride (or insulin
glargine if glimepiride was not considered appropriate for the subject). After initiating
glycaemic rescue therapy, subjects were to continue the same dose and regimen of their study
medication and background metformin and sitagliptin. Medications prohibited while subjects
were receiving study medication during the double blind treatment periods were summarised
in Table 68 and guidance for specific medications which were permitted during the study is
summarised in Table 69.

31 On days without a clinic visit, subjects were to take blinded study medication at approximately the same time of
day in the morning. Background metformin and sitagliptin, as well as glimepiride (or insulin glargine) rescue therapy
(if applicable), were to be taken as prescribed by the investigator. On the days of clinic visits, subjects were to take
their study medication, as well as background metformin and sitagliptin and glimepiride (or insulin glargine) rescue
therapy (if applicable), after all study procedures were completed.
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Table 66: Guidelines for management of subjects prior to placebo run-in

Regimen at AlC Entry Criterion Subject Management Prior to
Visit 1/Screening at Visit 1/Screenin Visit 3 Week -2
£
d ﬁughpilslu:ﬂﬁﬂﬂy 27.0% 20d <10.5% " 21500 m;ﬁ:dd s::ﬂglqmn 100 mg/day
for >8 weeks ! (253 and 9 mmolimal) | | ) 4y combined Visit 273.

. =« Mantain combined metfornun
w 3‘?&“3&3’ >7.0% and <10.5% 21500 mg/day and sitagliptin 100 mg/day
g ¥ | (253 and =91 mmol/mol) for a total duration of 28 weeks

* Go 1o Visit 3 Week -2,
« Mantun metformun 1500 mg/'day,
» Swich from cument DPP-4 mhibator to

. ’ itaghpn . at Visit 2,
Metformin >1500 mg/day | 27.0% and <10.5% sitagliptin 100 mg q ;
and 3 DPP-4 inhibitor {other | (253 and <91 mmobimol) | * :::“*.”'.‘ “ﬁmﬁmm -
than sitaglipen) I =8 weeks. o

* Gow Vist 3 Week -2,
* Maintain metformin 21500 mg/day.
* Dhsconnnue sulfonyviurea at Visit 2
Metformin 1500 mg'day » Imitiate sitagliptin 100 mg q.d. at Visat 2.
and a sulfonylurea (any ?;5'?;;”1;110'5%’ n |* Maintain combined metformin
dose) = 21500 mg/day and sitagliptin 100 mg q.d.
for a total duration of 28 weeks.

Go to Vist 3Week -2,

Metformin <1500 mg/day
and a DPP-4 mlubitor !

=7.5% and =11.0%
(=58 and =97 mmol/'mol)

* Timate metfornun® (beginming at Visit 2)

to 21500 mg/day.
Switch from cument DPP-4 mhabitor to
sitagliptin 100 mg q.d. (if applicable) at
Vient 2.

Mantain combined metfornun and
sitaghptin therapy for a total duration of
=8 weeks,

Go to Visit 3MWeek -2

(=8 weeks) began.

|A1C=hemoglobin A;;; DPP-4=dipeptidyl peptidase-4; q.d =once daly.

! Either co-administered or i a fixed-dose combination (FDC) tablet. Subjects on an FDC formulation
swatched to coadmimstranon treatment of metfornun (utrated to =1500 mg/day as needed) and sitaghptn
100 mg q.d. at Visit 2 or Combumed Visit 2/3 (as appropnate).

* Metformin was titrated over a period of up-to 4 weeks before the required dose-stabilization period
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Table 67: Study treatments

Treatment . Daose Frequency/ Eoute of
Group o o Treatment Period | Aduministration
matchmg placebo for
Placeborun-m | errugliflozin 5 mg tablet placebo T D i
(all groups) matching placebo for (trial drug) A
ertughflozin 10 me tablet
A mvestigational
ExtaguBoio o s {tnal drug) q.d. for 52" weeks oral
5 mg group matching placebo for placebo : i
erugliflozin 10 mg tablet (trial drug)
Ertughflozn ertughflozin 5 mg tablet mnvestigational n
15 mg group | _ermugliflozin 10 mg tablet | _(wial drug) | 9 for 52" weeks o
matching placebo for
. lacebo
erugliflozin 5 mg tablet P 1
Placebo group e e B (trial drug) q.d. for 52" weeks oral
ermgliflozin 10 mg tablet
2 open-label ghmepinde
Glmeptnde | ablets; dose determined rescue o -
medication [‘-'Hﬂ:;linwgtigmot'i medication e
scretion
; open-label wsulin glargine
lmul:enﬂgm: mjection; dose determuned rescue 44 veauaned subcutaneous
i P per the mvestgator's medication injection
- dscretion
q.d =once daly
! The 52-week treatment period of this study included a 26-week Phase A and a 26-week Phase B. Ths
clinical study report (CSR) presents results from Phase A; a separate CSR including results from Phase B will
be prepared at the end of the study
“In the event that an investigator considered use of glimepiride to be inappropriate for a subject meeting
otocol-specified glycemic rescue entena, msuln glargine could have been imitiated as the rescue medication
and managed by the mvestigator ac to local chimical practice Eu.:drhm's of the country.

Table 68: Prohibited medications

Medications listed below were prohibited while subjects were receiving study medication
during the double blind treatment period:

1. Other anti-hyperglycaemic medications:

a.

S

™ o o 0

= @

—n

Insulin of any type (except for short-term use during hospitalisation and no longer
required)

Other injectable AHAs (for example, pramlintide, exenatide, liraglutide)
Pioglitazone or rosiglitazone

SGLT2 inhibitors (except blinded ertugliflozin)

SUs (except blinded glimepiride)

DPP4 inhibitors (except sitagliptin rescue medication)

Bromocriptine (Cycloset)

Colesevelam (Welchol)

Any other AHA with the exception of the protocol-approved agents

2. Corticosteroids: Treatment for 214 consecutive days or repeated courses of pharmacologic
doses of corticosteroid was prohibited. Note: Inhaled, nasal, and topical corticosteroids and
physiological replacement doses of adrenal steroids were permitted.

3. Weight loss medications: Initiation of a weight-loss medication (for example, orlistat,
phentermine, topiramate, lorcaserin) was prohibited. Note: Subjects who were on
treatment with a weight loss medication or other medication associated with weight

Submission PM-2017-001328-1-5 Extract from the Clinical Evaluation Report for Steglatro Attachment 2 Page 119 of 121
PART 1 FINAL 31 January 2019



Therapeutic Goods Administration

changes (for example, anti-psychotic agents) and who were weight-stable (that is, < 5%
change in body weight within 6 months of Visit 1/Screening) at Visit 1/Screening were
eligible to participate in the study and permitted to continue these medications during the
study.

Table 69: Guidance for other medications

Guidance for other medications

The investigator or subject’s physician/health care provider was permitted to make
adjustments in the subject’s non-AHA therapies throughout the trial if clinically warranted.
Guidance for specific medications which were permitted during the study is provided below.

1. Blood Pressure and Lipid-altering Medications: Concurrent blood pressure and lipid-
lowering medications were permitted. Subjects were to be on stable doses of these
medications for at least 4 weeks before Visit 4/Day 1. Subjects whose blood pressure or
lipid-lowering medications were not stable at Visit 1/Screening were scheduled
appropriately to ensure these medications were stable for at least 4 weeks prior to Visit
4/Day 1.

2. Hormonal Replacement Therapy and Birth Control Medications: Hormone replacement
therapy and birth control medications were permitted, but subjects were to be on stable
regimens, and were expected to remain on their stable regimen while receiving study
medication during the double blind treatment period and for 14 days after the last dose of
study medication.

3. Thyroid Hormone Replacement Therapy: Thyroid replacement medication (for example,
thyroxine) was permitted, but subjects were to be on a stable dose for at least 6 weeks
prior to Visit 1/Screening. Subjects who met the thyroid stimulating hormone (TSH)
exclusion criterion specified (in Table 9-3) could have been re-screened after being on a
stable thyroid replacement regimen for at least 6 weeks.

4. Supplements and/or Traditional Medicines: The use of herbal supplements and other
natural products was discouraged. Subjects who did not discontinue the use of such
supplements prior to Visit 3/Week -2 or combined Visit 2/3 were to be instructed not to
change the use or dose of the supplement during the trial. Subjects were to have been
instructed not to initiate new supplements during the trial.

7.2.5.4.  Efficacy variables and outcomes

Glycaemic efficacy endpoints included changes from baseline in HbA1lc and FPG. Other key
endpoints were change from baseline in body weight, SBP and DBP, proportion of subjects with
HbA1lc <7% and HOMA-%Dbeta. The effect of ertugliflozin on quality of life was assessed using
the EQ-5D 3-Level Version (EQ-5D-3L) Score.32 The proportion of subjects who required
glycaemic rescue therapy and time to initiation of rescue were also assessed. The primary, key
secondary and other efficacy endpoints are summarised in Table 70.

The presentation of this clinical evaluation is continued in Attachment 2
PART 2

32 EQ-5D-3Lis a standardised measure of health status developed by EuroQol Group (www.euroqol.org) to provide a
simple generic measure of health for clinical and economic appraisal.
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