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ABSTRACT

Introduction: The efficacy and safety of ertu-
gliflozin have not been well characterized in
Asian populations with type 2 diabetes (T2D)
and overweight or obesity as defined by the
Chinese Diabetes Society [body mass index
(BMI) ≥24 kg/m2].
Methods: These post hoc analyses of pooled
data from two randomized, double-blind,
26-week studies assessed the efficacy and safety
of ertugliflozin (5 mg or 15 mg) compared with

placebo in participants from Asia with T2D and
baseline BMI ≥24 kg/m2, with inadequate gly-
cemic control on metformin. Longitudinal
analyses were used to calculate least squares (LS)
mean [95% confidence interval (CI)] change
from baseline in glycemic indices and body
weight. The proportions of participants achiev-
ing efficacy targets and experiencing adverse
events (AEs) were assessed.
Results: The 445 participants had a mean age
of 55.5 years, T2D duration 6.6 years, glycated
hemoglobin (HbA1c) 8.1%, and BMI 27.6 kg/
m2. At week 26, placebo-adjusted LS mean
(95% CI) changes from baseline for ertugliflozin
5 mg and 15 mg, respectively, were − 0.78%
(− 0.95% to − 0.61%) and − 0.80% (− 0.98% to
− 0.63%) for HbA1c, and − 1.74 kg (− 2.29 kg to
− 1.19 kg) and − 2.04 kg (− 2.60 kg to − 1.48 kg)
for body weight. A greater proportion of par-
ticipants receiving ertugliflozin 5 mg and 15 mg
versus placebo, respectively, achieved HbA1c\
7.0% (42.1% and 46.3% vs. 13.9%), body weight
reduction ≥5% (35.5% and 38.3% vs. 11.1%),
and systolic blood pressure \130 mmHg (42.4%
and 34.5% vs. 21.7%). The proportion of par-
ticipants with AEs was 52.6% (ertugliflozin
5 mg), 52.3% (ertugliflozin 15 mg), and 55.6%
(placebo).
Conclusions: In participants from Asia with
T2D inadequately controlled by metformin
monotherapy, and BMI ≥24 kg/m2, ertugli-
flozin (5 mg or 15 mg) resulted in greater
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glycemic and body weight reductions compared
with placebo and was generally well tolerated.
Trial Registration: Clinicaltrials.gov identifiers
NCT02033889, NCT02630706.

Keywords: Asia; Ertugliflozin; Obese;
Overweight; Type 2 diabetes

Key Summary Points

Why carry out this study?

Asian populations have different
associations between body mass index
(BMI) and health risks than other
populations, and so the definition of
overweight or obesity differs.

Ertugliflozin improves glycemic and
metabolic control in people with type 2
diabetes (T2D) but its efficacy and safety
have not been well characterized in Asian
populations with T2D and overweight or
obesity as defined by the Chinese Diabetes
Society (BMI ≥24 kg/m2).

These pooled post hoc analyses aimed to
assess the efficacy and safety of
ertugliflozin in a population from Asia
with T2D, inadequately controlled by
metformin monotherapy, and BMI ≥24
kg/m2.

What was learned from the study?

The analyses showed that for ertugliflozin
(5 mg or 15 mg) versus placebo at week 26,
reductions from baseline in HbA1c and
body weight were greater, higher
proportions of participants achieved
glycated hemoglobin\7.0%, body
weight reduction ≥5%, or systolic blood
pressure\130 mmHg, and the incidence
of adverse events was generally similar.

With the increasing prevalence of diabetes
with overweight/obesity in Asia, it is
important to understand the efficacy and
safety of therapies in this population, and
these analyses showed that ertugliflozin
(both doses) resulted in greater reductions
in glycemic indices and body weight than
placebo and was generally well tolerated.

INTRODUCTION

The morbidity and mortality associated with
type 2 diabetes (T2D) is a global problem [1].
The prevalence of both diabetes and obesity has
increased across Asia in recent decades [2–8],
with dietary, lifestyle, socioeconomic, ethnic,
and cultural differences influencing regional
differences [2, 9–11]. Compared with popula-
tions from Europe and the USA, people of Asian
ancestry are at increased risk of T2D due to
higher total and visceral adiposity, and are at
high risk of complications [12, 13]. In Asia, as in
other regions, metformin is generally recom-
mended as first-line drug treatment for T2D,
with other classes of antihyperglycemic agents,
including sodium-glucose cotransporter 2
(SGLT2) inhibitors, added as indicated [14, 15].
The efficacy and safety of SGLT2 inhibitors in
people from Asia with T2D have generally been
established [16–20], but it is important to have
data specific to those with overweight/obesity
given the increasing prevalence of diabetes with
overweight/obesity in Asia.

The selective SGLT2 inhibitor ertugliflozin is
approved as an adjunct to diet and exercise to
improve glycemic control in adults with T2D
[21, 22]. The large global phase III VERTIS pro-
gram in adults with T2D showed that when
administered alone or in combination with
metformin and/or sitagliptin, ertugliflozin sig-
nificantly reduced glycated hemoglobin
(HbA1c) and fasting plasma glucose (FPG) and
was associated with reductions in body weight
and blood pressure [23–29]. The VERTIS pro-
gram included Asian participants, and the
VERTIS ASIA study was conducted in people
from Asia with T2D, confirming that
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ertugliflozin improved glycemic control and
reduced body weight and blood pressure over
26 weeks when added to metformin in this
population [30].

The efficacy and safety of ertugliflozin have
been investigated in participants with T2D and
a body mass index (BMI) of ≥25 kg/m2 [31]. This
cutoff is based on the definitions of overweight
(BMI ≥25 kg/m2) and obesity (BMI ≥30 kg/m2)
widely used for Western populations [32]. Since
Asian populations have different associations
between BMI, percentage body fat, and health
risks compared with Europeans [33], the Chi-
nese Diabetes Society (CDS) defines overweight
as BMI 24 kg/m2 to \28 kg/m2 and obesity as
BMI ≥28 kg/m2 [14, 34]. The efficacy and safety
of ertugliflozin have not been well characterized
in Asian populations with T2D and overweight
or obesity as defined in Asian countries.

The aim of these analyses was to evaluate
pooled data from two phase III studies, VERTIS
MET [29] and VERTIS ASIA [30], to assess the
efficacy and safety of ertugliflozin in a popula-
tion from Asia with T2D and overweight or
obesity (BMI ≥24 kg/m2), using definitions of
overweight/obesity and efficacy targets recom-
mended by the CDS [14, 15].

METHODS

Study Design

This was a post hoc analysis of pooled data from
two randomized, double-blind, placebo-con-
trolled 26-week studies with similar overall
designs and enrollment criteria: VERTIS MET
(NCT02033889) [29] was conducted in 14
countries/regions that included Australia, South
Africa, USA, Hong Kong, and Taiwan, and
VERTIS ASIA (NCT02630706) [30] was con-
ducted in five countries/regions (mainland
China, Philippines, Hong Kong, Republic of
Korea, and Taiwan). During VERTIS MET (n=
621) [29] and VERTIS ASIA (n=506) [30], a total
of 1127 participants were randomized across all
sites. Both studies were conducted in compli-
ance with the ethical principles of the Declara-
tion of Helsinki and all International
Conference on Harmonisation Good Clinical

Practice Guidelines. For each study, informed
consent was obtained from participants, and
the final protocol and informed consent docu-
mentation were reviewed and approved by the
institutional review board or independent eth-
ics committee at each investigational center
[29, 30].

The study designs and eligibility criteria for
VERTIS MET [29] and VERTIS ASIA [30] have
been reported previously. Briefly, adults with
T2D inadequately controlled with metformin
monotherapy (HbA1c, 7.0–10.5% [53–
91 mmol/mol] inclusive) were randomized to
treatment with placebo, ertugliflozin 5 mg, or
ertugliflozin 15 mg once daily for 26 weeks
[29, 30]. Key inclusion criteria were a minimum
BMI of 18 kg/m2 in both studies, with a maxi-
mum of 40 kg/m2 for VERTIS MET and no upper
limit in VERTIS ASIA [29, 30]. Key exclusion
criteria for both studies were body weight
changes ≥5% in the previous 6 months associ-
ated with the use of a weight loss program,
weight loss medication, or other medication
associated with weight changes; and history of
bariatric surgery.

In both studies, participants received gly-
cemic rescue therapy (glimepiride) if they met
(repeated and confirmed) prespecified FPG
thresholds: [270 mg/dL after randomization
through week 6, [240 mg/dL after week 6
through week 12, and [200 mg/dL after
week 12 through week 26. Counseling on
appropriate dietary and lifestyle guidelines for
T2D occurred at screening and participants were
asked to maintain these guidelines throughout.
Body weight was measured with a standardized
digital scale, at approximately the same time of
day after voiding, and the mean of duplicate
readings used in the analysis. Sitting systolic
blood pressure (SBP) was measured in triplicate
with an automated oscillometric device. Labo-
ratory analyses were performed at a central
laboratory.

Participants

The current pooled analyses focused on adults
with T2D inadequately controlled with met-
formin monotherapy, who identified as Asian
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race and were enrolled in either VERTIS MET or
VERTIS ASIA, and who had a baseline BMI
measurement of ≥24 kg/m2. This is the defini-
tion of overweight/obesity recommended by
the CDS [14, 15]. The CDS definition was con-
sidered to be the most appropriate BMI cutoff
for these analyses because the majority of the
participants were from mainland China, and
none were recruited in Malaysia, Singapore, or
India. Additional analyses of those participants
from Asia who were not eligible for the main
analyses were conducted separately to cover the
whole spectrum of body weights.

Study Measures

Efficacy analyses included changes from base-
line in HbA1c and body weight, assessed at
weeks 6, 12, 18, and 26, and changes from
baseline in FPG and SBP, assessed at week 26.
The proportions of participants meeting efficacy
targets were assessed at week 26, including
those with HbA1c \7.0%, body weight reduc-
tion from baseline of ≥5%, or SBP \130 mmHg.
These clinical targets are recommended by the
CDS [14, 15]. Changes from baseline in blood
lipids, including triglycerides, total cholesterol,
low-density lipoprotein cholesterol (LDL-C),
and high-density lipoprotein cholesterol (HDL-
C), were assessed at week 26.

Safety and tolerability were assessed on the
basis of the incidences of adverse events (AEs),
discontinuations due to AEs, serious adverse
events (SAEs), and AEs of interest for SGLT2
inhibitors (symptomatic hypoglycemia, AEs of
urinary tract infection, AEs of genital mycotic
infection, and AEs of hypovolemia). AEs of
interest for SGLT2 inhibitors were identified as
such in the protocols, and sites were encouraged
to report and treat them. Custom Medical Dic-
tionary for Regulatory Activities (MedDRA)
queries were used to define these AEs during the
VERTIS program, the preferred terms for which
have been reported previously [35]. For genital
mycotic infection, the preferred terms included
balanitis candida, balanoposthitis, bal-
anoposthitis infective, erosive balanitis, gan-
grenous balanitis, genital candidiasis, genital
infection, genital infection female, genital

infection fungal, genital infection male, penile
infection, vaginal infection, vaginal inflamma-
tion, vulvitis, vulvovaginal candidiasis, vulvo-
vaginal mycotic infection, and vulvovaginitis
[35]. For volume depletion, the preferred terms
included blood pressure orthostatic decreased,
circulatory collapse, dehydration, diastolic
hypotension, dizziness postural, hypotension,
hypovolemia, hypovolemic shock, orthostatic
hypotension, orthostatic intolerance, postural
orthostatic tachycardia syndrome, presyncope,
shock, syncope, and urine output decreased
[35].

Statistical Analyses

Analyses of pooled data for participants from
Asia with baseline BMI ≥24.0 kg/m2 were con-
ducted post hoc. Additional analyses of those
participants from Asia who were excluded from
the main analyses (i.e., with baseline BMI
meeting the inclusion criteria for the two stud-
ies but \24.0 kg/m2) were conducted sepa-
rately. For both efficacy and safety analyses,
data obtained after the initiation of glycemic
rescue therapy were excluded.

Least squares (LS) mean changes from base-
line in HbA1c, body weight, FPG, SBP, and
blood lipids for each ertugliflozin group were
calculated and compared with placebo using a
constrained longitudinal data analysis model
with fixed effects for study (VERTIS MET or
VERTIS ASIA), treatment group, baseline esti-
mated glomerular filtration rate (eGFR), study
visit (i.e., time) as a categorical variable, and the
interaction of visit and treatment group. Sub-
group analyses according to baseline BMI (≥
24 kg/m2 and \28 kg/m2, and ≥28 kg/m2)
were conducted similarly for LS mean changes
from baseline in HbA1c, body weight, and SBP.

The proportion of participants who were
responders at week 26, defined as meeting
the efficacy targets HbA1c \7%, body weight
loss ≥5%, or SBP \130 mmHg (among the
subgroup with ≥130 mmHg at baseline), were
analyzed using logistic regression models with
fixed effects for treatment group, baseline value,
baseline eGFR, and study, with multiple impu-
tation for missing data.
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The proportions of participants with ≥1
treatment-emergent AE, of all causalities, dis-
continuations from study medication due to
AEs, and SAEs were calculated. The AEs of
interest for SGLT2 inhibitors (symptomatic
hypoglycemia, AEs of urinary tract infection,
AEs of genital mycotic infection, and AEs of
hypovolemia) were prespecified in the individ-
ual studies.

RESULTS

Overall, 39.5% (445/1127) of the pooled par-
ticipants in the two studies were Asian and had
a baseline BMI ≥24 kg/m2 and so were eligible
for inclusion in these post hoc analyses.

Demographics and Clinical Characteristics

The 445 participants from Asia with baseline
BMI ≥24 kg/m2 included in the current analyses
originated from VERTIS MET (n=80) and VER-
TIS ASIA (n=365), and in those studies they
received ertugliflozin 5 mg (n=152), ertugli-
flozin 15 mg (n=149), or placebo (n=144). They
had a mean age of 55.5 years, duration of T2D
6.6 years, HbA1c 8.1%, and body weight 74.9 kg
(Table 1). The mean baseline BMI for the pop-
ulation was 27.6 kg/m2; 60.7% of participants
had BMI ≥24 kg/m2 and \28 kg/m2, and
39.3% had BMI ≥28 kg/m2 (Table 1). Across the
three treatment groups, the proportion of par-
ticipants aged \45 years ranged from 7.6%
to 15.8%, and the proportion of female partici-
pants ranged from 38.3% to 49.3% (Table 1).
Clinical characteristics were similar across the
three treatment groups (Table 1).

Efficacy

Glycemic Control
At week 26, reductions from baseline in HbA1c
were greater for ertugliflozin 5 mg and ertugli-
flozin 15 mg compared with placebo. The LS
mean (95% CI) changes from baseline in HbA1c
at week 26 were − 1.00% (− 1.13% to − 0.87%)
for ertugliflozin 5 mg, − 1.02% (− 1.15% to
− 0.90%) for ertugliflozin 15 mg, and − 0.22%

(− 0.36% to − 0.08%) for placebo, with placebo-
adjusted changes of − 0.78% (− 0.95% to
− 0.61%) for ertugliflozin 5 mg and − 0.80%
(− 0.98% to − 0.63%) for ertugliflozin 15 mg
(Fig. 1A). Greater reduction in HbA1c with
ertugliflozin, compared with placebo, was
observed at the first post-baseline measurement
(week 6) and continued throughout the treat-
ment period (Fig. 2A). The LS mean changes
from baseline in HbA1c at week 26 were similar
for the subgroup with overweight and the sub-
group with obesity (Fig. 3A) and were consistent
with the main analyses.

A greater proportion of participants in the
ertugliflozin 5 mg (42.1%, 64/152) and ertugli-
flozin 15 mg (46.3%, 69/149) groups, compared
with the placebo group (13.9%, 20/144),
achieved HbA1c \7.0% at week 26 (Fig. 4A),
with adjusted odds ratios (95% CI) relative to
placebo of 5.75 (3.14–10.54) for ertugliflozin
5 mg and 6.89 (3.68–12.87) for ertugliflozin
15 mg.

At week 26, reductions from baseline in FPG
were greater for ertugliflozin 5 mg and ertugli-
flozin 15 mg compared with placebo. The LS
mean (95% CI) changes from baseline in FPG at
week 26 were − 36.48 mg/dL (− 41.20 mg/dL to
− 31.76 mg/dL) for ertugliflozin 5 mg,
− 36.70 mg/dL (− 41.43 mg/dL to − 31.97 mg/
dL) for ertugliflozin 15 mg, and − 8.40 mg/dL
(− 13.37 mg/dL to − 3.43 mg/dL) for placebo,
with placebo-adjusted changes of − 28.08 mg/
dL (− 33.88 mg/dL to − 22.29 mg/dL) for ertu-
gliflozin 5 mg and − 28.30 mg/dL (− 34.14 mg/
dL to − 22.46 mg/dL) for ertugliflozin 15 mg
(Fig. 1B).

Body Weight
At week 26, reductions from baseline in body
weight were greater for ertugliflozin 5 mg and
ertugliflozin 15 mg compared with placebo. The
LS mean (95% CI) changes from baseline in
absolute body weight at week 26 were − 3.00 kg
(− 3.40 kg to − 2.61 kg) for ertugliflozin 5 mg,
− 3.30 kg (− 3.70 kg to − 2.91 kg) for ertugli-
flozin 15 mg, and − 1.26 kg (− 1.68 kg to
− 0.84 kg) for placebo, with placebo-adjusted
changes of − 1.74 kg (− 2.29 kg to − 1.19 kg) for
ertugliflozin 5 mg and − 2.04 kg (− 2.60 kg to
− 1.48 kg) for ertugliflozin 15 mg (Fig. 1C).
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Table 1 Demographics and clinical characteristics of the population from Asia with T2D and BMI ≥24 kg/m2

Placebo
(n=144)

Ertugliflozin 5 mg
(n=152)

Ertugliflozin 15 mg
(n=149)

Total
(N=445)

Male, n (%) 73 (50.7) 86 (56.6) 92 (61.7) 251 (56.4)

Female, n (%) 71 (49.3) 66 (43.4) 57 (38.3) 194 (43.6)

Age, years, mean (SD) 56.6 (9.7) 54.4 (9.0) 55.7 (9.8) 55.5 (9.5)

Age, years, n (%)

\45 11 (7.6) 24 (15.8) 17 (11.4) 52 (11.7)

45–64 102 (70.8) 111 (73.0) 101 (67.8) 314 (70.6)

≥65 31 (21.5) 17 (11.2) 31 (20.8) 79 (17.8)

Duration of T2D, years, mean (SD) 6.1 (5.0) 6.4 (5.0) 7.3 (5.0) 6.6 (5.0)

Body weight, kg

Mean (SD) 75.2 (11.2) 74.8 (10.5) 74.9 (9.5) 74.9 (10.4)

Median (range) 74.5 (53–110) 73.0 (52–104) 73.7 (52–109) 73.8 (52–110)

BMI, kg/m2

Mean (SD) 28.0 (2.8) 27.4 (2.6) 27.5 (2.6) 27.6 (2.7)

Median (range) 27.5 (24–36) 27.1 (24–39) 27.1 (24–37) 27.3 (24–39)

≥24 and\28, n (%) 83 (57.6) 93 (61.2) 94 (63.1) 270 (60.7)

≥28, n (%) 61 (42.4) 59 (38.8) 55 (36.9) 175 (39.3)

HbA1c, %, mean (SD)a 8.2 (0.9) 8.1 (0.9) 8.1 (0.9) 8.1 (0.9)

FPG, mg/dL, mean (SD)b 164.6 (37.0) 168.0 (37.2) 166.8 (42.7) 166.5 (39.0)

SBP, mmHg, mean (SD) 130.4 (13.7) 127.8 (12.8) 127.9 (11.9) 128.7 (12.8)

eGFR, mL/min/1.73 m2, mean (SD) 99.6 (21.3) 96.7 (19.7) 99.2 (19.4) 98.5 (20.1)

Triglycerides, mg/dL, mean (SD)c 176.83 (105.44) 170.59 (122.40) 180.64 (115.60) –

Total cholesterol, mg/dL, mean (SD)c 171.04 (33.09) 173.81 (37.56) 170.43 (36.26) –

LDL-C, mg/dL, mean (SD)d 89.57 (29.91) 92.84 (31.95) 88.11 (30.24) –

HDL-C, mg/dL, mean (SD)c 46.82 (11.13) 47.67 (11.96) 47.47 (12.00) –

To convert FPG mg/dL to mmol/L, divide by 18.0182
BMI body mass index, eGFR estimated glomerular filtration rate, FPG fasting plasma glucose, HbA1c glycated hemoglobin,
HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol, SBP systolic blood pressure, SD
standard deviation, T2D type 2 diabetes
aSample size n=142 for placebo, n=151 for ertugliflozin 5 mg, and n=149 for ertugliflozin 15 mg
bSample size n=142 for placebo, n=151 for ertugliflozin 5 mg, and n=148 for ertugliflozin 15 mg
cSample size n=142 for placebo, n=150 for ertugliflozin 5 mg, and n=148 for ertugliflozin 15 mg
dSample size n=138 for placebo, n=148 for ertugliflozin 5 mg, and n=145 for ertugliflozin 15 mg
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Greater reduction in absolute body weight with
ertugliflozin, compared with placebo, was
observed at the first post-baseline measurement
(week 6) and continued throughout the treat-
ment period (Fig. 2B). The LS mean (95% CI)
percent changes from baseline in body weight
at week 26 were − 4.07% (− 4.61% to − 3.53%)
for ertugliflozin 5 mg, − 4.44% (− 4.98% to
− 3.90%) for ertugliflozin 15 mg, and − 1.70%
(− 2.27% to − 1.13%) for placebo, with placebo-
adjusted changes of − 2.37% (− 3.12% to
− 1.62%) for ertugliflozin 5 mg and − 2.74%
(− 3.50% to − 1.98%) for ertugliflozin 15 mg.

The subgroup analyses showed significant
reductions in body weight with ertugliflozin
versus placebo at week 26 for the subgroup with
overweight and the subgroup with obesity, with
a larger placebo response in those with obesity
(Fig. 3B, C).

A greater proportion of participants in the
ertugliflozin 5 mg (35.5%, 54/152) and ertugli-
flozin 15 mg (38.3%, 57/149) groups, compared
with the placebo group (11.1%, 16/144),
achieved body weight reduction ≥5% at
week 26 (Fig. 4B), with adjusted odds ratios
(95% CI) relative to placebo of 4.16 (2.26–7.65)

Fig. 1 Change from BL in A HbA1c, B FPG, C body
weight, and D SBP at week 26 in the population from Asia
with T2D and BMI ≥24 kg/m2. All randomized partic-
ipants who took ≥1 dose of study medication and with ≥1
assessment after BL. Data obtained after the initiation of
glycemic rescue therapy were excluded. Sample size shown
is for LS mean change. For full BL data see Table 1. To

convert FPG mg/dL to mmol/L, divide by 18.0182. aLS
mean difference (95% CI) versus placebo. BL baseline,
BMI body mass index, CI confidence interval, FPG fasting
plasma glucose, HbA1c glycated hemoglobin, LS least
squares, SBP systolic blood pressure, T2D type 2 diabetes
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for ertugliflozin 5 mg and 5.22 (2.79–9.76) for
ertugliflozin 15 mg.

Blood Pressure
At week 26, reductions from baseline in SBP
were greater for ertugliflozin 5 mg and ertugli-
flozin 15 mg compared with placebo. The LS
mean (95% CI) changes from baseline in SBP at
week 26 were − 4.78 mmHg (− 6.67 mmHg to

− 2.88 mmHg) for ertugliflozin 5 mg,
− 4.50 mmHg (− 6.40 mmHg to − 2.59 mmHg)
for ertugliflozin 15 mg, and − 0.28 mmHg
(− 2.29 mmHg to 1.73 mmHg) for placebo, with
placebo-adjusted changes of − 4.50 mmHg
(− 7.10 mmHg to − 1.89 mmHg) for ertugli-
flozin 5 mg and − 4.22 mmHg (− 6.84 mmHg to
− 1.59 mmHg) for ertugliflozin 15 mg (Fig. 1D).
The LS mean changes from baseline in SBP at
week 26 were similar for the subgroup with
overweight and the subgroup with obesity
(Fig. 3D) and were generally consistent with the
main analyses, although the reduction did not
reach significance for ertugliflozin 15 mg versus
placebo in the subgroup with baseline BMI ≥
28 kg/m2.

In those participants with SBP ≥130 mmHg
at baseline, a greater proportion in the ertugli-
flozin 5 mg (42.4%, 28/66) and ertugliflozin
15 mg (34.5%, 20/58) groups, compared with
the placebo group (21.7%, 15/69), achieved SBP
\130 mmHg at week 26 (Fig. 4C), with adjusted
odds ratios (95% CI) relative to placebo of 2.32
(1.08–4.97) for ertugliflozin 5 mg and 1.60
(0.71–3.57) for ertugliflozin 15 mg.

Lipids
Small changes from baseline at week 26 were
seen in triglycerides, total cholesterol, LDL-C,
and HDL-C (Fig. 5).

Safety

The proportion of participants with AEs was
52.6%, 52.3%, and 55.6% in the ertugliflozin
5 mg, ertugliflozin 15 mg, and placebo groups,
respectively (Table 2). Discontinuations from
study medication due to AEs occurred in 1.3%
of participants in each of the ertugliflozin
groups and 2.8% of participants in the placebo
group (Table 2). SAEs occurred in 5.9% of par-
ticipants in the ertugliflozin 5 mg group and
7.4% in the ertugliflozin 15 mg group, com-
pared with 2.1% in the placebo group (Table 2)
with no apparent pattern (data not shown). The
incidence of AEs of interest for SGLT2 inhibitors
is shown in Table 2.

Fig. 2 Change from BL in A HbA1c and B body weight
through 26 weeks in the population from Asia with T2D
and BMI ≥24 kg/m2. All randomized participants who
took ≥1 dose of study medication and with ≥1 assessment
after BL. Data obtained after the initiation of glycemic
rescue therapy were excluded. For full BL data see Table 1.
BL baseline, BMI body mass index, CI confidence interval,
HbA1c glycated hemoglobin, LS least squares, T2D type 2
diabetes
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Fig. 3 Change from BL at week 26 in A HbA1c,
B absolute body weight, C percentage change in body
weight, and D SBP: subgroup analyses according to
baseline BMI (≥24 kg/m2 and\28 kg/m2, and ≥28 kg/
m2) in the population from Asia with T2D. All random-
ized participants who took ≥1 dose of study medication
and with ≥1 assessment after BL (and additionally at BL
for the percent body weight analysis). Data obtained after
the initiation of glycemic rescue therapy were excluded.
Sample sizes (for LS mean changes) for subgroup with
BMI ≥24 kg/m2 and \28 kg/m2, n=80 (placebo), n=91
(ertugliflozin 5 mg), and n=91 (ertugliflozin 15 mg); and
subgroup with BMI ≥28 kg/m2, n=59 (placebo), n=59
(ertugliflozin 5 mg), and n=55 (ertugliflozin 15 mg). At
BL, in the placebo, ertugliflozin 5 mg, and ertugliflozin
15 mg groups, respectively, mean (SD) HbA1c was 8.19
(0.95)%, 8.01 (0.85)%, and 8.04 (0.97)% in the subgroup
with BMI ≥24 kg/m2 and\28 kg/m2 and 8.17 (0.84)%,

8.27 (0.96)%, and 8.19 (0.88)% in the subgroup with BMI
≥28 kg/m2. Similarly, respectively, mean (SD) body weight
was 70.04 (8.79) kg, 70.05 (6.93) kg, and 71.29 (7.44) kg
in the subgroup with BMI ≥24 kg/m2 and\28 kg/m2,
and 82.17 (10.36) kg, 82.24 (10.81) kg, and 81.01 (9.44)
kg in the subgroup with BMI≥28 kg/m2; and mean (SD)
SBP was 128.29 (12.62) mmHg, 126.19 (12.42) mmHg,
and 127.50 (12.00) mmHg in the subgroup with BMI ≥
24 kg/m2 and \28 kg/m2, and 133.17 (14.73) mmHg,
130.31 (13.13) mmHg, and 128.52 (11.70) mmHg in the
subgroup with BMI ≥28 kg/m2. aLS mean difference (95%
CI) versus placebo. BL baseline, BMI body mass index, CI
confidence interval, HbA1c glycated hemoglobin, LS least
squares, SBP systolic blood pressure, SD standard devia-
tion, T2D type 2 diabetes
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Analyses of Participants from Asia
with Baseline BMI <24 kg/m2

Analyses of the 161 participants from Asia with
baseline BMI meeting the inclusion criteria for
the two studies but \24 kg/m2 (Tables S1–S5
in the supplementary material) were generally
consistent with the main analyses with regards
to the efficacy and safety of ertugliflozin 5 mg or
15 mg versus placebo. In this population, BMI
(rounded) was 19–24 kg/m2 (Table S1).

DISCUSSION

These analyses from the VERTIS phase III pro-
gram showed that, in participants from Asia
with T2D inadequately controlled on met-
formin and with overweight/obesity (BMI ≥
24 kg/m2) as defined by the CDS [14, 15], ertu-
gliflozin resulted in greater glycemic and body
weight reductions than placebo. Compared
with placebo, more participants receiving
ertugliflozin achieved the targets for glycemic
control, weight loss, and blood pressure rec-
ommended by the CDS [14, 15]. The efficacy
and safety of ertugliflozin in participants from
Asia with T2D and BMI ≥24 kg/m2 were con-
sistent with data for the overall VERTIS phase III
clinical trial program [35, 36] and overall pop-
ulations from Asia [30, 37].

Reductions in HbA1c were evident as early as
week 6 and persisted through all subsequent
visits in this 26-week analysis. More participants
receiving ertugliflozin achieved the target
HbA1c\7% at week 26 compared with placebo.

bFig. 4 Proportion of participants with A HbA1c \7%,
B body weight reduction≥5%, and C SBP \130 mmHg
(in those with baseline measurement ≥130 mmHg) at
week 26 in the population from Asia with T2D and BMI
≥24 kg/m2. Observed data, with missing data counted as
nonresponders. All randomized participants who took ≥1
dose of study medication and with ≥1 measurement at or
after baseline. Data obtained after the initiation of
glycemic rescue therapy were excluded. BMI body mass
index, HbA1c glycated hemoglobin, SBP systolic blood
pressure, T2D type 2 diabetes
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The magnitude of placebo-adjusted reductions
from baseline in HbA1c with ertugliflozin was
similar to the results of previous pooled analyses
of ertugliflozin study participants with BMI ≥
25 kg/m2 [31]. The glycemic efficacy of SGLT2
inhibitors is independent of baseline BMI
[31, 38], supporting the current findings of
similar HbA1c reductions for the subgroup with
overweight and the subgroup with obesity, as
well as the population with BMI \24 kg/m2.

Reductions in body weight were evident at
week 6 and persisted through all later study
visits. The placebo-adjusted reductions in abso-
lute body weight with ertugliflozin in the cur-
rent population were similar to those reported
previously for the pooled ertugliflozin study
participants with BMI ≥25 kg/m2 [31]. The
proportion of ertugliflozin-treated participants
who achieved the target of ≥5% body weight
reduction at week 26 was, however, notably
higher (35.5–38.3%) in the current analyses

Fig. 5 Change from BL in A triglycerides, B total
cholesterol, C LDL-C, and D HDL-C at week 26 in the
population from Asia with T2D and BMI ≥24 kg/m2. All
randomized participants who took ≥1 dose of study
medication and with ≥1 assessment after BL. Data
obtained after the initiation of glycemic rescue therapy
were excluded. Sample size shown is for LS mean change.

For full BL data see Table 1. aLS mean difference (95%
CI) versus placebo. BL baseline, BMI body mass index, CI
confidence interval, HDL-C high-density lipoprotein
cholesterol, LDL-C low-density lipoprotein cholesterol,
LS least squares, T2D type 2 diabetes
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compared with that reported for the population
with BMI ≥25 kg/m2 (28.1–28.5%) [31], with a
similar placebo response. Both those with
overweight and those with obesity experienced
greater weight loss with ertugliflozin than with
placebo. Similar changes from baseline in
absolute body weight were observed with ertu-
gliflozin in both subgroups. While the larger
placebo response in the subgroup with obesity
suggests a lower placebo-adjusted percent
change in body weight than in the subgroup
with overweight, the findings should be inter-
preted with caution because of the small sample
size. Previously, it was reported that percentage
body weight reduction was similar across BMI
subgroups [31]. It is feasible that ethnicity and/
or culture could influence the likelihood of
achieving body weight goals. Weight loss was
progressive through 26 weeks in the current
analyses.

As with other populations with T2D, people
from Asia often have concomitant hypertension
[39]. The current analyses found that SBP was

reduced at week 26 with ertugliflozin, and more
participants receiving ertugliflozin achieved the
SBP target \130 mmHg at week 26, compared
with placebo. Similar findings were reported for
the pooled population with BMI ≥25 kg/m2 [31].

Both doses of ertugliflozin were generally
well tolerated in this population from Asia with
T2D and overweight or obesity. The proportion
of participants with AEs was generally similar
across the three groups (52.3–55.6%) and AEs
were consistent with the tolerability reported
previously for the pooled population with BMI
≥25 kg/m2 [31]. The proportion of participants
with SAEs was 5.9–7.4% in the ertugliflozin
groups compared with 2.1% for placebo, con-
sistent with the overall VERTIS ASIA study
population [30] and with no apparent pattern
in terms of system organ class evident. The
incidence of AEs of interest for SGLT2 inhibitors
was generally consistent with the existing safety
data for ertugliflozin [35].

These analyses provide data for ertugliflozin
added on to metformin in Asian participants

Table 2 Summary of AEs in the population from Asia with T2D and BMI ≥24 kg/m2

Placebo
(n=144)

Ertugliflozin 5 mg
(n=152)

Ertugliflozin 15 mg
(n=149)

Participants, n (%)

With≥1 AE 80 (55.6) 80 (52.6) 78 (52.3)

Who discontinued treatment because of AE 4 (2.8) 2 (1.3) 2 (1.3)

With≥1 SAE 3 (2.1) 9 (5.9) 11 (7.4)

Who died 0 0 0

With AE of special interest

GMI (female)a 1/71 (1.4) 2/66 (3.0) 0/57

GMI (male)a 0/73 3/86 (3.5) 2/92 (2.2)

UTI 4 (2.8) 3 (2.0) 1 (0.7)

Symptomatic hypoglycemia 1 (0.7) 5 (3.3) 6 (4.0)

Hypovolemia 1 (0.7) 0 2 (1.3)

Data obtained after the initiation of glycemic rescue therapy were excluded
AE adverse event, BMI body mass index, GMI genital mycotic infection, SAE serious adverse event, T2D type 2 diabetes,
UTI urinary tract infection
aDenominator is the number of male or female participants, as appropriate, in the population (see Table 1)
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with T2D and overweight or obesity that help to
inform clinical practice. On the basis of these
efficacy and safety data, ertugliflozin could be
considered as a component of the treatment of
patients with T2D and overweight or obesity in
Asian countries where ertugliflozin has been
approved.

Although a large number of studies of SGLT2
inhibitors have been conducted in Asian popu-
lations with T2D [16], many are not specific to
participants with overweight/obesity. Where
obesity is an inclusion criterion, a regional
definition of obesity [40] can complicate com-
parisons with other studies. A dapagliflozin
study utilized the CDS cutoffs for obesity but
was active-controlled [41]. Considering the
prevalence of overweight/obesity in people with
T2D this may explain the lack of specific data.

This study has limitations. The analyses were
post hoc, some of the sample sizes were small,
and the duration of follow-up was 26 weeks.
The VERTIS MET study had a 78-week extension
[42] but not the VERTIS ASIA study [30] so
pooling beyond week 26 to assess longer-term
efficacy and safety was not possible for the
current analyses. Nonetheless, long-term effi-
cacy and safety were observed with ertugliflozin
through 104 weeks in the overall VERTIS MET
population [42]. As a result of geographical
limitations, the population studied herein was
not representative of the entire Asian popula-
tion. The VERTIS MET and VERTIS ASIA clinical
trials did not recruit from sites in South Asia.

CONCLUSIONS

In this pooled analysis of participants from Asia
with T2D inadequately controlled by met-
formin monotherapy and with overweight or
obesity (BMI ≥24 kg/m2), treatment with ertu-
gliflozin (5 mg or 15 mg) resulted in greater
glycemic and body weight reductions than
placebo at week 26. Additionally, more partici-
pants receiving ertugliflozin achieved their
metabolic goals compared with placebo at
week 26. Ertugliflozin was generally well
tolerated.
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