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1 | INTRODUCTION

Aim: To evaluate the long-term efficacy and safety of ertugliflozin in adults with type 2 diabetes
mellitus inadequately controlled on metformin.

Materials and Methods: A 104-week Phase lll, randomized double-blind study with a 26-week
placebo-controlled period (Phase A) and a 78-week period (Phase B) where blinded glimepiride
was added to non-rescued placebo participants with fasting fingerstick glucose
26.1 mmol/L. Results through week 104 are reported.

Results: Mean (standard error) change in HbAlc from baseline was —0.7% (0.07) and —1.0%
(0.07) at week 52; —0.6% (0.08) and —0.9% (0.08) at week 104 for ertugliflozin 5 and 15 mg. At
week 52, 34.8% and 36.6% participants had HbAlc <7.0%, and 24.6% and 33.7% at week
104, for ertugliflozin 5 and 15 mg. Ertugliflozin reduced fasting plasma glucose (FPG), body
weight and systolic blood pressure (SBP) from baseline through week 104. The incidence of
female genital mycotic infections (GMlIs) was higher with ertugliflozin, and symptomatic hypo-
glycaemia was lower for ertugliflozin versus placebo/glimepiride. Minimal bone mineral density
(BMD) changes were observed, similar to placebo/glimepiride, except at total hip where reduc-
tion in BMD was greater with ertugliflozin 15 mg versus placebo/glimepiride: difference in least
squares means (95% Cl) -0.50% (—0.95, —0.04) at week 52 and —0.84% (—1.44, —0.24) at
week 104.

Conclusions: Ertugliflozin maintained improvements from baseline in HbA1lc, FPG, body weight
and SBP through week 104. Ertugliflozin was well tolerated, with non-clinically relevant changes
in BMD. Compared with placebo/glimepiride, ertugliflozin increased female GMls, but reduced
the incidence of symptomatic hypoglycaemia. ClinicalTrials.gov Identifier: NCT02033889.
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Ertugliflozin is a selective SGLT2 inhibitor™® approved by the US
Food and Drug Administration® and the European Medicines Agency’

Sodium-glucose co-transporter-2 (SGLT2) inhibitors improve glycae-
mic control in patients with type 2 diabetes mellitus (T2DM) via inhibi-
tion of renal glucose reabsorption and reduction of the renal

threshold for glucose excretion.*™3

for the treatment of adults with T2DM. Across the Phase Ill VERTIS
(eValuation of ERTugliflozin efflcacy and Safety) programme, ertugliflozin
showed clinically meaningful reductions from baseline in HbA1c, fasting

plasma glucose (FPG), body weight and blood pressure 812
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The Phase Ill, randomized, double-blind VERTIS MET trial
(ClinicalTrials.gov: NCT02033889) evaluated ertugliflozin versus pla-
cebo in adults with inadequately controlled T2DM receiving
metformin monotherapy. The study population was enriched with
postmenopausal women to enhance the ability to assess potential
effects of ertugliflozin on bone mineral density (BMD). The study con-
sisted of a 26-week placebo-controlled period (Phase A) followed by a
78-week extension (Phase B). At week 26, the primary time point,
ertugliflozin was associated with significantly larger reductions from
baseline in HbAlc, FPG, blood pressure and body weight than pla-
cebo.*® Additionally, a larger proportion of participants with ertugliflo-
zin had HbA1c <7.0% (53 mmol/mol) than placebo. Ertugliflozin was
well tolerated, although an increased incidence of genital mycotic
infections (GMIs) was observed. There was no adverse impact on
BMD with ertugliflozin treatment at week 26.1° Here, we report effi-
cacy results at weeks 52 and 104 (Phase B) and safety results for the
overall study (Phases A and B).

2 | MATERIALS AND METHODS

This study was conducted in compliance with the ethical principles
originating in or derived from the Declaration of Helsinki and in com-
pliance with all International Conference on Harmonisation Good
Clinical Practice Guidelines. The final protocol was reviewed and
approved by the Institutional Review Board and/or Independent
Ethics Committee at each of the investigational centres, and written
informed consent was obtained from all study participants. This study
was conducted in 14 countries at 103 study centres.

All efficacy hypotheses were tested at week 26 and have been
previously published, as have detailed descriptions of the eligibility cri-
teria (Supplementary Methods, see the supporting information), and

efficacy and safety assessments.*°

2.1 | Study design and treatment

The design of the trial is shown in Supporting Information Figure S1;
full details have been published previously.'® The study consisted of
2 phases: a double-blind, placebo-controlled, 26-week treatment
period (Phase A), and a double-blind, 78-week treatment extension
period (Phase B). In Phase B, participants with fasting fingerstick glu-
cose 26.1 mmol/L (2110 mg/dL) and not rescued during Phase A
received blinded glimepiride (for participants randomized to placebo)
or glimepiride placebo (for participants randomized to ertugliflozin). In
Phase B, glycaemic rescue therapy with basal insulin was initiated in
participants with FPG >11.1 mmol/L (>200 mg/dL) or HbA1c >8.0%
(64 mmol/mol) on maximum tolerated doses of glimepiride. Bone res-
cue therapy with any bone-active treatment was initiated in partici-
pants with a reduction in BMD from baseline of >7% at any
anatomical site together with a T-score below —2.5. Participants
receiving any rescue therapy were to continue receiving study

medication.

2.2 | Study objectives

All primary and secondary efficacy hypotheses were tested at week
26.1° Secondary objectives included assessment of the following at
weeks 52 and 104: change from baseline in HbA1lc, FPG, body weight,
systolic blood pressure (SBP) and diastolic blood pressure (DBP); pro-
portion of participants with HbA1c <7.0% (53 mmol/mol) and <6.5%
(48 mmol/mol); proportion of participants who received glycaemic
rescue therapy; and change from baseline in BMD at the lumbar spine,
femoral neck, total hip and distal forearm. The safety and tolerability

of ertugliflozin were assessed through week 104.

23 |

Changes from baseline in HbAlc, FPG, body weight, SBP and DBP

were evaluated at week 26° in Phase A and at weeks 52 and 104 in

Efficacy assessments

Phase B. The proportion of participants with HbAlc <7.0%
(53 mmol/mol) and <6.5% (48 mmol/mol), and the proportion receiv-
ing glycaemic rescue therapy, were also evaluated at week 26,'° week
52 and week 104.

2.4 | Safety assessments

Safety assessments included adverse events (AEs), drug-related AEs,
serious AEs, deaths, discontinuations because of AEs, change from
baseline over time in estimated glomerular filtration rate (eGFR), phys-
ical examination, evaluation of vital signs and laboratory evaluations.
See Supplementary Methods for details of events for clinical
adjudication.

BMD at the lumbar spine (L1-L4), femoral neck, total hip and
distal forearm was measured using dual-energy X-ray absorptiome-
try (DXA). All DXA scans were centrally analysed by an independent
Facility blinded

Biomarkers of bone turnover (carboxy terminal cross-linking telo-

Central Evaluation to treatment allocation.
peptides of Type | collagen [CTX] and procollagen type 1N terminal
propeptide [P1NP]) and parathyroid hormone (PTH) were also
assessed.

GMI by gender, urinary tract infection (UTI), symptomatic hypogly-
caemia and hypovolemia were prespecified AEs of special interest.
Documented hypoglycaemia (glucose level <3.9 mmol/L [<70 mg/dL],
with or without symptoms) and severe hypoglycaemia (episodes that

required assistance, medical or non-medical) were assessed.

2.5 | Statistical analyses

The Phase A and B descriptive efficacy and BMD analyses included all
randomized and treated participants with baseline data and at least
1 post-randomization observation for the analysis endpoint. Change
from baseline in efficacy endpoints at weeks 52 and 104 was assessed
using a longitudinal data analysis (LDA) model for the ertugliflozin
groups (with a constraint that baseline is the same, which is valid
because of randomization) based on randomized and treated partici-
pants with at least 1 assessment at or after baseline. Efficacy end-
points were summarized using the excluding glycaemic rescue
approach, i.e. efficacy data obtained after the initiation of glycaemic

rescue therapy were censored (treated as missing). Raw mean changes
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from baseline are presented for the 3 treatment groups, and least
squares (LS) mean changes from baseline (consistent with the analysis
conducted at week 26 as previously reported®) are presented in Sup-
porting Information Table S1 for the ertugliflozin groups only.

Safety analyses included all randomized and treated participants.
With the exception of hypoglycaemia, safety analyses used the includ-
ing glycaemic rescue approach. GMI by gender, UTI, symptomatic
hypoglycaemia and hypovolemia AEs were prespecified for inferential
testing without multiplicity control using the Miettinen and Nurminen

method.**

Data for BMD and bone turnover biomarkers are presented
using an excluding bone rescue approach, i.e. data were censored at
the point of a participant taking bone rescue therapy. The percentage
changes from baseline in BMD endpoints at weeks 52 and 104 were
assessed using an LDA model. An exploratory post hoc analysis also
included change from baseline in body weight as a covariate to assess
the impact of body weight loss on change in BMD from baseline to
week 104.°

Due to the addition of blinded glimepiride in Phase B for previ-
ously unrescued participants who were assigned to placebo in
Phase A, and who met the fasting fingerstick glucose 26.1 mmol/L
(2110 mg/dL) criterion, no formal comparisons were made between
the ertugliflozin and placebo/glimepiride groups at weeks 52 and
104 for efficacy or BMD analyses.

3 | RESULTS

3.1 | Participants

Overall, 621 participants were randomized, and 581 participants
entered Phase B and received at least 1 dose of study medication in
Phase B. Baseline characteristics were balanced across treatment
groups (Supporting Information Table S2).

The proportion of participants who discontinued study medica-
tion in the Phase A and B treatment period was higher in the place-
bo/glimepiride group (25.8%) compared with the ertugliflozin 5 mg
(18.8%) and 15 mg (19.0%) groups. Withdrawal by subject was the
most common reason for discontinuation from study medication
(12.9%, 8.7% and 6.8% for placebo/glimepiride, ertugliflozin 5 mg and
ertugliflozin 15 mg, respectively; Supporting Information Table S3).
For all other reasons for discontinuation from study medication, the
proportions were low and similar across treatment groups (Supporting

Information Figure S3).

3.2 | Efficacy outcomes

For both ertugliflozin groups, mean reductions in HbAlc were
observed at week 26 and maintained at weeks 52 and 104. The
observed estimate of the reduction in HbAlc was greater in the
ertugliflozin 15 mg group than in the ertugliflozin 5 mg group at each
time point. Mean (standard error [SE]) change from baseline in HbA1c
at week 104 for the placebo/glimepiride, ertuglifiozin 5 mg and
ertugliflozin 15 mg groups were —0.6% (0.1), —0.6% (0.1) and —0.9%
(0.1), respectively (Figure 1A).

The observed estimates of the proportion of participants with
HbAlc <7.0% (53 mmol/mol) and <6.5% (48 mmol/mol) were higher
in the ertugliflozin groups than in the placebo/glimepiride group at all
time points, except at week 52 when the percentage of participants
with HbA1c <6.5% (48 mmol/mol) were comparable in the placebo/
glimepiride group and in the ertugliflozin 5 mg group (Figure 1B,C).
The reductions from baseline to week 26 in FPG observed for both
ertuglifiozin groups were mostly maintained at weeks 52 and
104 (Supporting Information Figure S3). In the placebo/glimepiride
group, 79% of subjects received at least 1 dose of glimepiride; the
median dose of glimepiride was 2.0 mg. Metformin doses were stable
and comparable between groups throughout the study; the median
metformin dose was 2000 mg/day at baseline and at the end of study
in all groups.

The observed estimate of the reduction from baseline in body
weight was greater for the ertugliflozin treatment groups than for the
placebo/glimepiride group at each time point through week 104 (Fig-
ure 2A). The mean reductions from baseline to week 26 in body
weight achieved with both doses of ertugliflozin were maintained at
weeks 52 and 104. Mean (SE) body weight change from baseline was
—0.18 kg (0.32), —3.77 kg (0.35) and —3.63 kg (0.32) at week 104, with
placebo/glimepiride, ertugliflozin 5 mg and ertugliflozin 15 mg,
respectively. At weeks 52 and 104, both doses of ertugliflozin lowered
sitting SBP relative to baseline (Figure 2B).

The LS mean (95% confidence interval [Cl]) for changes from
baseline for the efficacy outcomes in the ertugliflozin groups are
shown in Supporting Information Table S1.

3.3 | Safety outcomes

331 |

Across Phase A and B, the incidence of AEs, serious AEs (overall and

Overall safety

drug-related) and discontinuation because of drug-related AEs were
similar across treatment groups. There were 6 deaths during the
study: 1 in the ertugliflozin 5 mg group (cause of death: acute cardiac
failure), 2 in the ertugliflozin 15 mg group (causes of death: plasma cell
myeloma and unknown) and 3 in the placebo/glimepiride group
(causes of death: hepatic cancer, cardiac death and myocardial infarc-
tion). None of the deaths were considered related to study medication

by the investigators (Table 1).

332 |

The incidence of symptomatic hypoglycaemia was lower in the ertugli-

Prespecified AEs of special interest

flozin 5 mg and 15 mg groups (5.8% and 5.9%, respectively) than in
the placebo/glimepiride group (13.4%) (P = 0.009 for both ertugliflo-
zin doses). The incidence of documented hypoglycaemia was 21.1%,
13.5% and 14.1% for placebo/glimepiride, ertugliflozin 5 mg and
ertugliflozin 15 mg, respectively. There were no cases of severe hypo-
glycaemia. The incidence of GMIs was higher in the ertugliflozin
groups compared with the placebo/glimepiride group for female par-
ticipants (P = 0.017 for ertugliflozin 5 mg; P = 0.003 for ertugliflozin
15 mg). One female participant in the ertugliflozin 5 mg group discon-
tinued study medication because of a GMI AE (vulvovaginal mycotic
infection). None of the GMI events was serious, all were mild or mod-

erate in intensity. The incidence of UTIs was not notably different
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c E) Ertugliflozin 5 mg: -0.7 (0.07)
8 E Ertugliflozin 15 mg: -1.0 (0.07)
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Placebo/glimepiride: 0.6 (0.09)
=1.0 1 l Ertugliflozin 5 mg: -0.6 (0.08)
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BL 6 1218 26 39 52 65 78 91 104
Time (weeks)
Placebo/glimepiride N = 207 197 193 171 149 147 140 138 131 121 109
Ertugliflozin 5mg N = 205 197 195192 190 187 179 169 168 152 147
Ertugliflozin 15 mg N = 202 194 180 187 183 182 173 172 161 154 142
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40 40 -

30 1
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Patients (%) with HbA1c <7.0%
Patients (%) with HbA1c <6.5%

Week 52 Week 104 Week 52 Week 104 Week 52 Week 104 Week 52 Week 104 Week 52 Week 104 Week 52 Week 104
N=209 N=209 N=207 N=207 N=205 N=205 N=209 N=209 N=207 N=207 N=205 N=205
Placebo/glimepiride Ertuglifiozin 5 mg Ertuglifiozin 15 mg Placebo/glimepiride Ertugliflozin 5 mg Ertuglifiozin 15 mg
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FIGURE1 (A) HbA1lc change from baseline over time; percentage of participants with HbA1c (B) <7.0% (53 mmol/mol) and (C) <6.5%
(48 mmol/mol) at weeks 52 and 104; (D) change in FPG from baseline to weeks 52 and 104. Abbreviations: BL, baseline; FPG, fasting plasma
glucose; SE, standard error
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BL6 1218 26 39 52 65 78 91 104
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Ertuglifiozin 5mg N = 201 196194 191 190 187 177 172 166 153 145
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FIGURE2 Change in (A) body weight, (B) SBP and (C) DBP over time. Abbreviations: BL, baseline; DBP, diastolic blood pressure; SBP, systolic
blood pressure; SE, standard error

among the 3 treatment groups. The incidence of hypovolemia was 3.3.3 | Adjudicated AEs

low and similar across groups; all hypovolemia events were mild or There were fewer confirmed fractures in both ertugliflozin groups

moderate in intensity (Table 1). than in the placebo/glimepiride group: ertugliflozin 5 mg, 3 fractures
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TABLE1 Summary of adverse events

Placebo/

Participants in population with glimepiride
event, n (%) (N = 209)
>1 AE

Overall 159 (76.1)

Drug-related?® 49 (23.4)
21 serious AE

Overall 20 (9.6)

Drug-related® 0(0.0)
Discontinued study medication

Because of AE 5(2.4)

Because of drug-related® AE 3(1.4)

Because of serious AE 1(0.5)

Because of serious drug-related® 0(0.0)

AE

Deaths 3(1.4)
Prespecified AEs of special interest

Symptomatic hypoglycaemia® 28 (13.4)

uTI 15(7.2)

GMI, female® 1(0.9)

GMI, male 2(2.0)

Hypovolemia 3(1.4)

Ertugliflozin 5 mg Ertugliflozin 15 mg

(N = 207) (N = 205)
146 (70.5) 155 (75.6)
37(17.9) 48 (23.4)
19 (9.2) 20 (9.8)
0(0.0) 0(0.0)

7 (3.4) 8(3.9)
3(1.4) 4(2.0)
2(1.0) 3(1.5)
0(0.0) 0(0.0)
1(0.5) 2(1.0)

12 (5.8) 12(5.9)

9 (4.3) 22 (10.7)
8(7.3) 11(9.8)
5(5.2) 5(5.4)
5(2.4) 5(2.4)

Abbreviations: AE, adverse event; GMI, genital mycotic infection; UTI, urinary tract infection.

2 Assessed as related to the study drug by the investigator.

b Two participants died more than 14 days after the last dose of study medication: 1 in the ertugliflozin 5 mg group (caused by acute heart failure) and
another in the placebo/glimepiride group (caused by myocardial infarction). For the 4 deaths that occurred between the first dose of study medication
and 14 days after the last dose of study medication, the causes were: plasma cell myeloma and unknown (ertugliflozin 15 mg), and hepatic cancer and
cardiac death (placebo/glimepiride). None of the deaths was considered related to study medication by the investigators. For all other AEs, this table con-
tains events that occurred between the first dose of treatment and 14 days after the last dose of treatment.

€ P = 0.009 for both ertugliflozin groups versus placebo/glimepiride.

4 P = 0.017 for ertugliflozin 5 mg versus placebo/glimepiride; P = 0.003 for ertugliflozin 15 mg versus placebo/glimepiride.

in 3 participants (1 high and 2 low trauma); ertugliflozin 15 mg, 2 frac-
tures in 2 participants (both low trauma); placebo/glimepiride, 10 frac-
tures in 7 participants (1 high and 9 low trauma).

One participant in the ertugliflozin 15 mg group experienced a
serious AE of diabetic ketoacidosis that met the charter case defini-
tion of ‘certain to be ketoacidosis’; the participant had suspected type
1 diabetes (possible Latent Autoimmune Diabetes of Adulthood).
Three participants (1 in the ertugliflozin 5 mg group and 2 in the pla-
cebo/glimepiride group) had an AE of acute pancreatitis adjudicated
as mild acute pancreatitis; none was considered to be caused by the
study medication. One participant in the ertugliflozin 15 mg group
had 1 renal event that was adjudicated as possibly related to study
medication. One participant in the placebo/glimepiride group had an
AE of liver injury that was adjudicated as possibly related to study
medication.

Results of adjudication for cardiovascular events in this study will
be analysed in a programme-wide manner across ertugliflozin clinical

trials, and are not reported here.

3.3.4 | Additional safety topics

Three participants, 1 in the ertugliflozin 5 mg and 2 in the ertugliflozin
15 mg groups, underwent a non-traumatic lower limb amputation; all
had either predisposing conditions or risk factors.

Initial mean reductions in eGFR at week 6 were followed by mean

increases, returning to baseline levels at week 26. At week 104, the

observed estimates of mean eGFR were slightly lower than baseline in

the 3 treatment groups (Figure 3).

335 |

Ertugliflozin was associated with minimal changes in BMD that were

BMD and bone biomarkers

comparable to those observed with the placebo/glimepiride group at
all sites, except at the total hip where the reduction in BMD was
greater with ertugliflozin 15 mg compared with placebo/glimepiride
at weeks 52 and 104 (Figure 4). Comparable findings were observed
in the subgroup of women who were postmenopausal for >3 years.
For this subgroup, the reductions from baseline to weeks 52 and
104 in BMD were similar across the 3 treatment groups except at the
total hip where the reduction in BMD was greater with ertugliflozin
15 mg compared with placebo/glimepiride at week 104 (Supporting
Information Figure S4). One participant in the ertugliflozin 5 mg group
met bone rescue criteria and received bone rescue therapy. In a post
hoc exploratory analysis, change in body weight showed a significant
association with change in BMD at the total hip (P = 0.0466), and
change in body weight appeared to explain ~10% of the observed dif-
ference in the percentage reduction of BMD in the total hip between
the ertugliflozin 15 mg group and the placebo/glimepiride group at
week 104° (Supporting Information Table S4).

The changes in bone biomarkers were modest in the 3 treatment
groups. CTX increased from study start in the 3 treatment groups,

with the maximum mean percentage change from baseline observed
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Ertugliflozin 15 mg: -1.7 (1.1)
Week 104:

Placebol/glimepiride:  —=2.5 (1.1)

Ertugliflozin 5 mg: -0.5(1.0)

Ertugliflozin 15 mg: -1.2(1.3)
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FIGURE 3 Mean change from baseline in eGFR over time. Abbreviations: BL, baseline; eGFR, estimated glomerular filtration rate; SE, standard

error

at week 52. The mean percentage increases were higher in the ertugli-
flozin groups than in the placebo/glimepiride group throughout the
study. PANP also increased from baseline in the 3 treatment groups,
and at week 104 the mean percentage increase in PINP was higher
with ertugliflozin 15 mg than with ertugliflozin 5 mg and placebo/gli-
mepiride. PTH increased only slightly in the 3 treatment groups, and
the mean percentage increase from baseline to week 104 was higher
in the placebo/glimepiride than in the ertugliflozin groups (Supporting

Information Table S5).

336 |

Small mean increases in magnesium and phosphate were observed

Laboratory variables

from baseline at week 26 in the ertugliflozin groups, with no further
increases through week 104. Small mean reductions in bicarbonate
were observed in all treatment groups at week 26 and the values
returned to around baseline at week 104. No meaningful changes
were observed in calcium or potassium. Mean decreases from baseline
to week 104 in aspartate transaminase and alanine transaminase were
observed only in the ertugliflozin groups. Mean increases from base-
line in haemoglobin and haematocrit were observed at weeks 12 and
26, respectively, which were maintained through week 104 in the
ertugliflozin groups. Mean percentage increases from baseline in low-
and high-density lipoprotein-cholesterol were observed in the ertugli-
flozin groups at week 26, which were maintained through week
104 (Supporting Information Table Sé).

4 | DISCUSSION

This study evaluated the long-term efficacy and safety of
ertugliflozin and showed that the clinically meaningful reductions
observed at week 26 in HbAlc, FPG, body weight and SBP were
maintained through week 104. The number of participants with
HbA1c at target at week 104 further highlights the durability of the
glycaemic effect of ertugliflozin. No formal comparisons were per-
formed between treatment groups in Phase B of this study because

of the addition of glimepiride to the placebo group. Nevertheless,

the observed estimates for the reductions in HbAlc at weeks 52 and
104 were comparable or larger in the ertugliflozin groups than in the
placebo/glimepiride group, and consistently greater reductions with
ertugliflozin were observed for the endpoints of FPG, body weight
and SBP.

The long-term effect of ertugliflozin reflects the fact that it acts
independently of p-cell function and insulin secretion,*® and hence it
is not affected by the progressive B-cell failure observed in patients
with T2DM. These data are consistent with glycaemic endpoints in
other studies with ertugliflozin®*® and other members of the SGLT2
inhibitor class.!” Additionally, as previously established in other stud-
ies with ertugliflozin® 1% and other SGLT2 inhibitors,” ertugliflozin
produces clinically relevant effects on important non-glycaemic end-
points such as body weight and SBP.

During 2 years of treatment, ertugliflozin was well tolerated. The
safety profile, including prespecified AEs of special interest, was con-
sistent with the rest of the ertugliflozin development programme.®-13

Some AEs are of special interest because of findings in other
SGLT2 inhibitors during the conduct of this study: lower limb amputa-
tions and ketoacidosis. In this study, 1 participant in the ertugliflozin
5 mg group and 2 in the ertugliflozin 15 mg group experienced a non-
traumatic lower limb amputation and 1 participant in the ertugliflozin
15 mg group had a serious AE adjudicated as certain to be
ketoacidosis.

At week 104, participants in the ertugliflozin group experienced
minimal, non-clinically significant changes in BMD that were similar to
those observed in the placebo/glimepiride group, except at the hip.
Body weight loss has been associated with increases in bone turnover
and loss of BMD.!® In this study, ertugliflozin was associated with
clinically meaningful body weight loss, significantly greater than the
placebo arm at week 26 and maintained throughout the study. In a
post hoc analysis, ~10% of the observed difference in the percentage
reduction of BMD in the total hip between the ertugliflozin 15 mg
group and the placebo group could be explained by changes in body
weight.’®> However, this finding should be interpreted with caution

given its exploratory nature.
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FIGURE4 LS mean (95% Cl)' percentage change from baseline to weeks 52 and 104 in BMD as measured by DXA at (A) the lumbar spine,

(B) femoral neck, (C) total hip and (D) distal forearm. Abbreviations: BMD, bone mineral density; Cl, confidence interval; LS, least squares. " Based
on longitudinal data analysis model with fixed effects for treatment, time, prior antihyperglycaemic medication (metformin monotherapy or
metformin and another antihyperglycaemic agent), baseline estimated glomerular filtration rate (continuous), menopausal status (men,
premenopausal women, women who are perimenopausal or <3 years postmenopausal, women who are >3 years postmenopausal) and the

interaction of time by treatment

In line with the lack of effect of ertugliflozin on BMD observed in
this study, the changes in markers of bone metabolism did not consis-
tently support a sustained increase in bone turnover. There were small
mean percentage increases in magnesium and phosphate in the ertu-
gliflozin groups but no notable changes in calcium or PTH. Moderate
increases in CTX and P1NP were observed in the 3 groups, although
there was no consistent pattern across the treatment groups or over
time. Importantly, there was no increase in the number of confirmed
fractures in the ertugliflozin groups compared with the placebo/glime-
piride group. This is consistent with the results of a pooled analysis of
7 Phase Il ertugliflozin trials where the incidence of fractures was
0.5% in each of the ertugliflozin groups and 0.6% in the comparator
(active and placebo) group.®® It is important to highlight that the cur-
rent study included a substantial proportion of participants at high risk

of BMD loss. More than 40% of the participants were women who

had been postmenopausal for at least 3 years. Participants in this
study could not be receiving any bone-active medications, except cal-
cium and vitamin D supplements. This permitted an assessment of
BMD without potential confounding. Even in this context, only 1 par-
ticipant, receiving ertugliflozin 5 mg, met bone rescue criteria. The
effects of SGLT2 inhibitors on BMD and fractures have been studied

in other members of the class;1?"22

a 182-patient study found compa-
rable BMD percentage changes between dapagliflozin 10 mg/day and
placebo at 52 weeks; at 102 weeks the difference in LS means (95%
Cl) at the total hip was —0.45 (—1.32, 0.43).2°2% Canagliflozin treat-
ment resulted in greater percentage reductions in BMD versus pla-
cebo at the total hip at all time points in a 104-week 716-patient
study; at week 104 the difference was —0.9 (-1.5, —0.2) and -1.2
(-1.9, —0.6) for canagliflozin 100 mg and 300 mg versus placebo,

respectively.?? The studies cannot be directly compared because of
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different designs, differences in participants' ages, and in the propor-
tion of women in pre-, peri- and menopausal stages.

In conclusion, in patients with T2DM and inadequate glycaemic
control on metformin monotherapy, adding treatment with ertuglifio-
zin 15 mg and 5 mg provided clinically meaningful and durable
improvements in glycaemic control, body weight and SBP over
104 weeks. Ertugliflozin was associated with minimal, non-clinically
relevant changes in BMD. Ertugliflozin was generally well tolerated,
but with a higher incidence of GMIs in female participants in the ertu-
gliflozin groups relative to the placebo/glimepiride group, while the
incidence of symptomatic hypoglycaemia was lower in both ertuglifio-

zin groups than in the placebo/glimepiride group.
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