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Aim: This phase III, multicentre, randomized study (ClinicalTrials.gov; NCT01958671) evaluated the

efficacy and safety of ertugliflozin monotherapy in adults with inadequately controlled type 2 diabe-

tes (glycated haemoglobin [HbA1c], 7.0% to 10.5% [53-91 mmol/mol]) despite diet and exercise.

Materials and methods: The 52-week study comprised a 26-week, double-blind, placebo-

controlled period (Phase A) during which 461 participants received placebo, ertugliflozin

5 mg/d or ertugliflozin 15 mg/d. This was followed by a 26-week active-controlled period

(Phase B) during which participants in the placebo group who had not received glycaemic res-

cue therapy had blinded metformin added. Results to Week 52 are reported. Because of the

use of metformin in Phase B, no statistical comparisons of efficacy were made between the

ertugliflozin and placebo/metformin groups at Week 52.

Results: The mean (standard error) change from baseline to Week 52 in HbA1c was −0.9%

(0.1) and −1.0% (0.1) in the ertugliflozin 5 and 15 mg groups, respectively. The proportions of

participants with HbA1c <7.0% at Week 52 were 25.6% and 28.5%, respectively. Ertugliflozin

reduced fasting plasma glucose, body weight and systolic blood pressure (SBP). The incidence

of genital mycotic infections (GMIs) in females was significantly higher in both ertugliflozin

groups (5 mg, 26.9%; 15 mg, 29.0%) vs the placebo/metformin group (9.9%), and in males was

significantly higher in the 15 mg group (7.8%) vs the placebo/metformin group (1.2%). Ertugli-

flozin was not associated with increased incidence of urinary tract infections, symptomatic

hypoglycaemia or hypovolaemia adverse events compared with placebo/metformin.

Conclusions: Ertugliflozin treatment over 52 weeks improved glycaemic control and reduced

body weight and SBP, but increased GMIs.
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1 | INTRODUCTION

Inhibition of renal glucose reabsorption and reduction of the renal

threshold for glucose excretion via inhibition of sodium-glucose co-

transporter 2 (SGLT2) has been shown to improve glycaemic control

in patients with type 2 diabetes mellitus (T2DM). SGLT2 inhibitors

are the most recent class of oral anti-hyperglycaemic agent (AHA)

approved for the treatment of this condition.1,2

Ertugliflozin is a highly selective SGLT2 inhibitor under clinical

development for T2DM. In phase II studies in individuals with T2DM,

ertugliflozin significantly reduced plasma glucose and glycated hae-

moglobin (HbA1c) levels, and showed beneficial effects on body

weight and blood pressure.3,4 Results from phase III studies demon-

strate that ertugliflozin provided clinically meaningful reductions from

baseline in HbA1c, body weight and blood pressure through

26 weeks of treatment.5–7 Several of these studies include controlled
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extension phases for the purpose of collecting longer-term efficacy

and safety data.

The phase III VERTIS (eValuation of ERTugliflozin effIcacy and

Safety) MONO study (NCT01958671) was designed to assess the

efficacy and safety of ertugliflozin monotherapy in participants with

T2DM and inadequate glycaemic control despite diet and exercise.

The study comprised a 26-week, double-blind, placebo-controlled

treatment period (Phase A), followed by a 26-week active-controlled

treatment period (Phase B). We have previously reported the results

from the Phase A treatment period, wherein ertugliflozin significantly

improved glycaemic control and body weight after 26 weeks of treat-

ment.8 Here, we report efficacy and safety results through to study

completion (Week 52; Phase A + B).

2 | MATERIALS AND METHODS

The study was conducted in compliance with the ethical principles

derived from the Declaration of Helsinki and in compliance with all

International Council on Harmonisation Good Clinical Practice Guide-

lines. The protocol was approved by institutional review boards or

independent ethics committees, and written informed consent was

obtained from all study participants. Participants were enrolled at

67 sites across 7 countries (USA, Canada, Israel, Italy, Mexico,

South Africa and the UK).

2.1 | Key eligibility criteria

The eligibility criteria and study design have been published previ-

ously.8 In brief, men and women aged ≥18 years, with a diagnosis of

T2DM in accordance with American Diabetes Association guidelines,

and who had inadequate glycaemic control (HbA1c, 7.0%-10.5% [53-

91 mmol/mol]) despite diet and exercise, with a body mass index

(BMI) ≥18.0 kg/m2 were included in the study. Exclusion criteria

included type 1 diabetes mellitus; history of ketoacidosis; screening

fasting plasma glucose (FPG) or finger-stick glucose >15 mmol/L

(270 mg/dL); estimated glomerular filtration rate (eGFR) <55 mL/

min/1.73 m2; serum creatinine ≥115 μmol/L (1.3 mg/dL) in men or

≥106 μmol/L (1.2 mg/dL) in women; or history of a cardiovascular

event within 3 months of screening.

2.2 | Study design and treatment

The design of the trial is shown in Figure S1. This was a double-blind,

double-dummy study. On Day 1, participants were randomized via an

interactive automated system to receive placebo, ertugliflozin 5 mg,

or ertugliflozin 15 mg (1:1:1) once daily, based on a computer-

generated randomization code, using the method of random per-

muted blocks. In Phase A, glycaemic rescue therapy with open-label

metformin was prescribed for participants who exceeded protocol-

specified glycaemic thresholds. Participants randomized to placebo

who did not receive glycaemic rescue in Phase A were switched to

blinded metformin in Phase B, beginning at the Week 26 visit. Partici-

pants rescued with open-label metformin in Phase A continued to

receive this in Phase B, in addition to the randomized treatment.

Metformin dosing and titration was as follows: Weeks 26 and

27, 500 mg metformin twice daily; Weeks 28 and 29, 1000 mg met-

formin in the morning and 500 mg in the evening; Week 30 onward,

1000 mg metformin twice daily. To maintain blinding in Phase B, par-

ticipants in the ertugliflozin groups received blinded metformin pla-

cebo in addition to continuing to receive ertugliflozin. Therefore,

participants in the ertugliflozin groups received up to 52 weeks of

treatment with ertugliflozin, and those in the control (placebo/met-

formin) group received 26 weeks of placebo, followed by 26 weeks

of metformin therapy. During Phase B, glycaemic rescue therapy with

glimepiride was initiated in participants with FPG >11.1 mmol/L

(200 mg/dL) or HbA1c >8.0% (64 mmol/mol). Participants who

received glycaemic rescue remained in the study and continued to

receive study medication in a blinded fashion, unless they met any of

the discontinuation criteria.

2.3 | Study endpoints

The primary objective of the Phase B portion of the trial was to

assess the safety and tolerability of ertugliflozin through Week 52. All

hypotheses were tested at Week 26. The secondary objectives were

to assess the change from baseline to Week 52 in efficacy endpoints

(see below). There were no formal hypothesis tests at Week 52.

2.4 | Efficacy assessments

A detailed description of efficacy assessments at Week 26 has been

published previously.8 Change from baseline to Week 52 was calcu-

lated for HbA1c, FPG, body weight and systolic and diastolic blood

pressure (SBP; DBP). The proportion of participants with

HbA1c <7.0% (53 mmol/mol) and with HbA1c <6.5% (48 mmol/mol)

at Week 52 was assessed, as was the proportion of participants who

received glycaemic rescue therapy.

2.5 | Safety assessments

A detailed description of safety assessments has been published pre-

viously.8 Here we report safety results for the combined Phase A + B

treatment period, although prespecified adverse events (AEs) of spe-

cial interest (termed “Tier 1 AEs”; see below) are reported for both

the Phase A and Phase A + B treatment periods to enable compari-

son of the time course for AEs of special interest. Genital mycotic

infections (GMIs), urinary tract infections (UTIs), symptomatic hypo-

glycaemia and hypovolaemia were prespecified “Tier 1 AEs.” AEs

related to GMIs, UTIs and hypovolaemia were identified based on

prespecified, sponsor-generated, customized queries of preferred

terms. Because of the mechanism of action of ertugliflozin, osmotic

diuresis AEs were assessed in addition to hypovolaemia AEs. Tier

1 analysis of hypoglycaemia included the numbers and percentages

of participants experiencing ≥1 AE of symptomatic hypoglycaemia,

regardless of biochemical documentation. The incidence of documen-

ted hypoglycaemia, defined as episodes with a glucose level ≤3.9

mmol/L (70 mg/dL), with or without symptoms, was assessed.

Severe hypoglycaemia, defined as episodes that required the assis-

tance of a third party, was also evaluated.
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Prespecified events were subject to adjudication by an external

panel of independent physicians, with medical expertise relevant to

the event type, who were blinded to participant treatment. These

Clinical Adjudication Committees (CACs) evaluated cardiovascular

events and all-cause deaths, fractures, pancreatitis, renal and hepatic

events. Potential cases of ketoacidosis were reviewed by an internal

blinded case review committee. Adjudication results from the cardio-

vascular committee will be reported separately as part of a

programme-wide summary.

2.6 | Statistical analyses

The population for Phase A + B descriptive efficacy analyses included

all randomized participants who received ≥1 dose of study medication

and who had baseline data and ≥1 post-randomization observation for

the analysis endpoint subsequent to ≥1 dose of study treatment.

Because of the use of metformin in Phase B, no formal efficacy com-

parisons between the ertugliflozin and placebo/metformin groups were

made at Week 52, and raw mean changes from baseline are presented.

Change from baseline in endpoints at Week 52 were also assessed,

using a longitudinal data analysis (LDA) model9 for the ertugliflozin

groups. Least squares (LS) mean change from baseline is presented

from this analysis, which is consistent with the type conducted at

Week 26, the results of which have been reported previously.8 Efficacy

endpoints were summarized using the “excluding rescue approach”:

efficacy data obtained after the initiation of glycaemic rescue therapy

were censored (ie, treated as missing) to avoid confounding. The

observed proportion of patients with HbA1c <7.0% (53 mmol/mol)

and with HbA1c <6.5% (48 mmol/mol) at Week 52 was assessed.

The population for Phase A + B safety analyses included all ran-

domized participants who received ≥1 dose of study medication, and

included all data from randomization up to 14 days after the final dose

of study medication for AEs and 2 days for laboratory parameters.

With the exception of hypoglycaemia, safety analyses were conducted

using the “including rescue approach.” GMIs (by gender), UTIs, symp-

tomatic hypoglycaemia and hypovolaemia AEs (“Tier 1 AEs”) were sub-

ject to inferential testing without multiplicity control, for which

P values and 95% CIs for between-treatment differences were pro-

vided, using the Miettinen and Nurminen method.10 The term “signifi-

cantly” higher or lower has been used when the P value was <.05.

Other safety results have been described as “higher” or “lower” as part

of a qualitative assessment only. Percent changes from baseline in low-

density lipoprotein cholesterol (LDL-C) and high-density lipoprotein

cholesterol (HDL-C) were analysed using a LDA model, which included

terms for treatment, time, treatment by time interaction, prior anti-

hyperglycaemic medication (yes, no) and baseline eGFR (continuous).

3 | RESULTS

3.1 | Participant disposition and baseline
characteristics

In Phase A, 461 participants were randomized and received ≥1 dose

of study medication. A total of 384 participants entered and received

≥1 dose of study medication in Phase B (Figures S2 and S3). Baseline

demographics and clinical characteristics for the Phase A + B treat-

ment period were similar across treatment groups (Table S1). The

mean (� standard deviation [SD]) overall age was 56.4 (� 11.0) years

and 56.6% of participants were men. Mean (� SD) baseline HbA1c

was 8.2% (� 1.0) (66.2 [� 10.7] mmol/mol), BMI was 33.0

(� 6.7) kg/m2 and mean duration of T2DM was 5.0 (� 5.1) years. Of

patients who entered Phase B, mean baseline (� SD) age was 56.8

(� 11.0) years, 56.3% were men, and mean (� SD) baseline HbA1c

was 8.2% (� 1.0) (65.8 [� 10.6] mmol/mol). The mean duration of

exposure to study medication (“including rescue approach”) was

303.4 days for placebo/metformin, 306.4 days for ertugliflozin 5 mg

and 311.7 days for ertugliflozin 15 mg.

A total of 127 participants (27.5%) discontinued study medica-

tion by Week 52 (Figures S2 and S3). The proportion of participants

who discontinued study medication in the Phase A + B treatment

period was higher in the placebo/metformin group (33.3%) com-

pared with the ertugliflozin 5 mg and ertugliflozin 15 mg groups

(26.9% and 22.4%, respectively). In Phase B, 50 participants (13.0%)

discontinued study medication (14.3%, 14.9% and 9.9% in the pla-

cebo/metformin, ertugliflozin 5 mg and ertugliflozin 15 mg groups,

respectively).

3.2 | Efficacy outcomes

Reductions from baseline in HbA1c were observed in both ertugliflo-

zin groups at the first post-randomization visit (Week 6) and thereaf-

ter. Mean HbA1c levels at Week 26 were 7.8% (61.3 mmol/mol),

7.3% (56.4 mmol/mol) and 7.3% (56.1 mmol/mol) in the placebo/

metformin, ertugliflozin 5 mg and ertugliflozin 15 mg groups, respec-

tively. The reductions in HbA1c observed at Week 26 with ertugliflo-

zin were maintained through Week 52 (Figure 1A). At Week 52, the

mean (standard error [SE]) change from baseline in HbA1c was −1.0%

(0.1), −0.9% (0.1) and −1.0% (0.1) in the placebo/metformin and ertu-

gliflozin 5 mg and ertugliflozin 15 mg groups, respectively. In

Phase B, the median metformin dose was 1790.0 mg/d. The last dose

of metformin was 2000 mg/d for 67.4% of participants in the pla-

cebo/metformin group (who were not rescued in Phase A). At Week

52, 27.5%, 25.6% and 28.5% of patients in the placebo/metformin,

ertugliflozin 5 mg and ertugliflozin 15 mg groups, respectively, had

HbA1c <7%. The proportions with HbA1c <6.5% at Week 52 were

18.3%, 9.0% and 9.9%, respectively. The percentage of participants

who received glycaemic rescue medication through Week 52 was

31.4% in the placebo/metformin group, 19.9% in the ertugliflozin

5 mg group and 15.1% in the ertugliflozin 15 mg group. Reductions

from baseline to Week 52 in both ertugliflozin groups were also

observed for FPG, body weight and SBP. The mean (SE) change from

baseline to Week 52 in FPG was −1.6 mmol/L (0.2), −1.6 mmol/L

(0.2) and −1.8 mmol/L (0.2) in the placebo/metformin, ertugliflozin

5 mg and ertugliflozin 15 mg groups, respectively (Figure 1B). The

mean (SE) change from baseline to Week 52 in body weight was

−3.3 kg (0.5), −3.6 kg (0.4) and −3.7 kg (0.4), respectively (Figure 2A),

and that for SBP was −2.4 (1.3), −3.7 (1.3) and −1.8 (1.2) mm Hg,

respectively (Figure 2B). Results for DBP are shown in

Figure 2C. LDA model-based LS mean changes from baseline for the
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ertugliflozin groups are provided in Table S2. These results are con-

sistent with the change from baseline in raw means at Week 52.

3.3 | Safety outcomes

3.3.1 | Overall safety

The overall incidence of AEs, serious AEs (SAEs) and drug-related AEs

was similar between the ertugliflozin and placebo/metformin groups

(Table 1). The incidences of AEs leading to discontinuation of study

medication were not notably different across treatment groups (pla-

cebo/metformin, 6.5%; ertugliflozin 5 mg, 4.5%; ertugliflozin 15 mg,

3.9%). The most commonly reported drug-related AEs in the ertugli-

flozin groups were associated with GMIs; the AEs with the highest

incidence in the ertugliflozin groups were vulvovaginal candidiasis

and vulvovaginal mycotic infection. The incidence of drug-related

AEs in Phase B was lower in the ertugliflozin groups compared with

the placebo/metformin group, and was largely the result of an

increased incidence of gastrointestinal-related AEs in Phase B in the

placebo/metformin group. There was 1 death (ruptured cerebral

aneurysm), which occurred in a participant in the ertugliflozin 5 mg

group on Day 362, and which the investigator assessed as not related

to study medication.

3.3.2 | “Tier 1” and other adverse events

Over 52 weeks, the incidence of GMIs in women was significantly

higher in the ertugliflozin 5 mg (26.9%; P = .010) and ertugliflozin

15 mg (29.0%; P = .005) groups compared with the placebo/metfor-

min (9.9%) group (Figure 3). GMI AEs led to discontinuation of study

medication in 3 female participants (2, ertugliflozin 15 mg; 1, ertugli-

flozin 5 mg). In men, the incidence of GMIs was higher in the ertugli-

flozin 5 mg group (3.4%) and significantly higher in the ertugliflozin

15 mg group (7.8%, P = .042) compared with the placebo/metformin

group (1.2%) (Figure 3). The majority of GMIs occurred in the first

6 months of treatment (Phase A) (Figure 3). The incidence of UTIs

was 10.9% in the ertugliflozin 5 mg group and 6.6% in the ertugliflo-

zin 15 mg group (P = .039 compared with the placebo/metformin

group [13.7%]) (Figure 3). The incidence of participants with symp-

tomatic hypoglycaemia was low across all groups, although lower in

the ertugliflozin groups (5 mg, 1.3%; 15 mg, 2.6%) compared with the

placebo/metformin group (4.6%). The incidence of hypovolaemia was

4.6%, 1.9% and 2.0%, in the placebo/metformin, ertugliflozin 5 mg

and ertugliflozin 15 mg groups, respectively (Figure 3). AEs associated

with osmotic diuresis occurred infrequently across groups, without an

evident pattern of increased incidence in the ertugliflozin groups rela-

tive to the placebo/metformin group (Table 1).

The incidence of documented hypoglycaemia was similar across

the 3 treatment groups (placebo/metformin, 5.2%; ertugliflozin 5 mg,

3.8%; ertugliflozin 15 mg, 5.3%). The incidence of severe hypoglycae-

mia was 0.7%, 0.0% and 1.3% in the placebo/metformin, ertugliflozin

5 mg and ertugliflozin 15 mg groups, respectively.

3.3.3 | Adjudicated adverse events

Two participants, both in the ertugliflozin 15 mg group, experienced

fracture-related AEs confirmed via adjudication. Both were non-

serious AEs of hand fracture. The first (Day 94, Phase A) occurred as

a result of hitting the steering wheel of a car, and was confirmed by

the CAC as a low-trauma fracture; the second (Day 182, Phase A)

was sustained from a pinch injury with a chain at work, and was con-

firmed by the CAC as a high-trauma fracture. One event of mild

acute pancreatitis occurred in the placebo/metformin group in Phase

B. No participant experienced a renal event that met criteria for adju-

dication (any event or last recorded laboratory value of doubling of

serum creatinine from baseline value [or ≥50% decrease in eGFR

from baseline] or events of end-stage renal disease or renal replace-

ment therapy). Two participants, one in the placebo/metformin group

and one in the ertugliflozin 5 mg group, met ≥1 criteria for hepatic

adjudication. The event in the placebo/metformin group of elevated

alanine aminotransferase (ALT), aspartate aminotransferase (AST) and

bilirubin was adjudicated as a doubtful relationship to study medica-

tion (potential etiology, herbal supplements), while the event of ele-

vated ALT and AST in the ertugliflozin group was adjudicated as

possibly related to study medication. There were no confirmed cases

of ketoacidosis.

3.3.4 | Laboratory parameters

Changes from baseline at Week 52 in LDL-C, HDL-C and LDL-C:

HDL-C ratio are shown in Table S3. At Week 52, eGFR was similar to

FIGURE 1 A, Change from baseline over time in HbA1c and B,

change from baseline at Week 52 in fasting plasma glucose.
Abbreviations: FPG, fasting plasma glucose; HbA1c, glycated
haemoglobin; SE, standard error
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baseline levels in all treatment groups (Figure 4). Mean (� SD) eGFR

values at baseline were 86.2 (� 19.4), 88.5 (� 18.4) and 88.3 (�
18.0) mL/min/1.73 m2 in the placebo/metformin, ertugliflozin 5 mg

and ertugliflozin 15 mg groups, respectively. Mean (SE) change from

baseline to Week 52 in eGFR was 1.7 (1.2), 0.6 (1.0) and −0.8

(1.0) mL/min/1.73 m2, in the placebo/metformin, ertugliflozin 5 mg

and ertugliflozin 15 mg groups, respectively. In the Phase A + B

treatment period, 4 (2.8%), 5 (3.4%) and 5 (3.4%) participants in the

placebo/metformin, ertugliflozin 5 mg and ertugliflozin 15 mg groups,

respectively, experienced ≥1 occurrence of a decrease from baseline

>30% in eGFR.

A summary of key laboratory data is provided in Table S4. Small

mean increases from baseline in both magnesium and phosphate

were observed in the ertugliflozin groups at Week 26; however, there

was no further increase through Week 52. Small mean decreases in

uric acid from baseline at Week 52 were observed in both ertugliflo-

zin groups. Mean decreases in ALT and AST were observed in all

treatment groups at Week 52. Mean increases from baseline in hae-

moglobin and haematocrit levels were observed through Week 52 in

both ertugliflozin groups.

4 | DISCUSSION

The results of this study demonstrate that 1 year of treatment with

ertugliflozin improved glycaemic control and reduced body weight

and SBP in adults with inadequately controlled T2DM despite diet

and exercise. SGLT2 inhibitors lower glucose independently of insulin

and β-cell function.11,12 Consequently, this mechanism may lend itself

to durable HbA1c lowering in patients with T2DM. Ertugliflozin pro-

vided effective lowering of HbA1c, with mean reductions from base-

line of approximately 1% at 1 year. The durable HbA1c lowering

from Week 26 through Week 52 is consistent with the β-cell–

independent mechanism of action of SGLT2 inhibitors. Approximately

one-quarter of participants in the ertugliflozin groups had

HbA1c <7% at Week 52 on ertugliflozin monotherapy. The propor-

tion of participants in the ertugliflozin groups with HbA1c <6.5% at

Week 52 was approximately half that observed in the placebo/met-

formin group. This may be explained, in part, by a lower mean HbA1c

at baseline in the placebo/metformin group compared with the ertu-

gliflozin groups, and the fact that participants in the placebo group

who were not rescued through Week 26 probably had lower HbA1c

values prior to initiating metformin in Phase B. Longer-term glycae-

mic data will be available from other clinical studies in the programme

(NCT01999218, NCT02033889, NCT01986881).

To minimize the length of time that participants with T2DM

received no background therapy, the design of this study included a

placebo-switch paradigm. Participants initially randomized to placebo

who had not required glycaemic rescue therapy were switched to

blinded metformin at Week 26. The protocol used a rapid dose-

titration scheme and the median achieved dose of metformin in

the Phase B portion of the study was 1790 mg/d. Approximately

two-thirds of participants were receiving a final metformin dose of

2000 mg/d. At the end of the study, participants who received ertu-

gliflozin monotherapy achieved a change from baseline in HbA1c sim-

ilar to that of those who received metformin, with means of −1.0%,

−0.9% and −1.0% in the placebo/metformin, ertugliflozin 5 mg and

ertugliflozin 15 mg groups, respectively. The reduction with metfor-

min is in line with prior studies in which the same dose was used.13

Although this study was not powered for a formal comparison of the

FIGURE 2 A, Change from baseline over time in body weight and

change from baseline at Week 52 in B, systolic blood pressure and C,
diastolic blood pressure. Abbreviations: DBP, diastolic blood
pressure; SBP, systolic blood pressure; SE, standard error
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FIGURE 3 Incidence of Tier 1 AEs in

the Phase A and Phase A + B
treatment periods. Abbreviations: AE,
adverse event; GMI, genital mycotic
infection; UTI, urinary tract infection

TABLE 1 Summary of adverse events (Phase A + B)

Event
Placebo/metformin
n = 153

Ertugliflozin 5 mg
n = 156

Ertugliflozin 15 mg
n = 152

≥1 AE(s) 102 (66.7) 100 (64.1) 95 (62.5)

Drug-related AEsa 45 (29.4) 42 (26.9) 37 (24.3)

≥1 SAE(s) 7 (4.6) 10 (6.4) 6 (3.9)

Deaths 0 1b 0

AEs resulting in discontinuation of study medication 10 (6.5) 7 (4.5) 6 (3.9)

AEs associated with osmotic diuresis

Pollakiuria 3 (2.0) 5 (3.2) 3 (2.0)

Polyuria 0 3 (1.9) 2 (1.3)

Nocturia 3 (2.0) 1 (0.6) 0

Abbreviations: AE, adverse event; SAE, serious adverse event. Data are presented as n (%), including rescue therapy.

a Determined by the investigator to be related to the drug.
b One participant in the ERTU 5-mg group died during the post-randomization follow-up period (ruptured cerebral aneurysm, which the investigator
assessed as not related to study medication). For all other AEs, this table contains events that occurred between the first dose and 14 d after the final
dose of study medication.
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efficacy of the 2 ertugliflozin doses, the results for the proportion of

participants with HbA1c <7.0% at Week 26, along with the reduc-

tions from baseline in HbA1c and FPG, are suggestive of incremental

glycaemic efficacy with the 15-mg dose relative to the 5-mg dose.

The reduction in body weight at Week 26 in the ertugliflozin groups

was maintained through Week 52, with no evidence of weight regain.

Participants in the ertugliflozin groups had reductions from baseline

in SBP of approximately 2–3 mm Hg. The reduction in body weight

observed after initiation of metformin in the placebo group is similar

to that reported in 2 recent active-controlled studies of dapagliflozin

vs metformin, in which reductions of 1.3 to 1.4 kg were observed

with metformin at 24 weeks.14 Similarly, in a head-to-head study of

metformin vs dulaglutide, a 2.2 kg weight loss was observed at

26 weeks in patients who received metformin.15

Ertugliflozin was generally well tolerated throughout the 52-

week treatment period in this study population. The overall inci-

dences of AEs, SAEs and AEs leading to discontinuation of study

medication were similar across treatment groups. The incidence of

GMIs was higher in the ertugliflozin groups compared with the pla-

cebo/metformin group, but there was no increased incidence of UTI,

symptomatic hypoglycaemia or hypovolaemia AEs. Similar to reports

for other SGLT2 inhibitors, the majority of GMI events occurred early

in the study.16,17 There was no increase in AEs associated with

osmotic diuresis.

Initial mean reductions in eGFR in the ertugliflozin groups at

Week 6 were followed by mean increases, returning approximately to

baseline values by Week 52. In the ertugliflozin groups, changes seen

in magnesium, phosphate and haemoglobin at Week 26 remained sta-

ble through Week 52. The clinical relevance (if any) of such changes

observed with SGLT2 inhibitors is presently unknown. Analysis of

lipid parameters showed a greater increase in LDL-C and HDL-C

levels in the ertugliflozin groups compared with the placebo/

metformin group, although there was no increase in the LDL-C:HDL-

C ratio. Data from the ongoing ertugliflozin cardiovascular outcome

trial (VERTIS CV, NCT01986881) will provide information on the

effect of ertugliflozin on cardiovascular outcomes.

Ertugliflozin, administered to adults with inadequately controlled

T2DM despite diet and exercise, improved glycaemic control and

reduced body weight and SBP. Both doses provided a clinically mean-

ingful reduction from baseline in HbA1c that was maintained over

52 weeks. There was no increase in the incidence of symptomatic

hypoglycaemia, UTI or hypovolaemia AEs with ertugliflozin, but the

incidence of GMIs was higher compared with placebo/metformin.
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