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ABSTRACT

Introduction: The sodium-glucose cotrans-
porter 2 (SGLT2) inhibitor ertugliflozin is
approved for the treatment of adults with type 2
diabetes mellitus (T2DM). This analysis was
conducted on safety data pooled from phase 3
studies using ertugliflozin 5 mg or 15 mg versus
placebo or an active comparator.
Methods: The placebo pool (n = 1544) com-
prised data from three similarly designed
26-week placebo-controlled studies. The broad
pool (n = 4849) comprised these three placebo-
controlled studies plus four placebo- or active-

controlled studies with treatment durations of
up to 104 weeks.
Results: In the placebo pool, there were no
notable differences across groups in the inci-
dence of adverse events (AEs), serious AEs, or
AEs resulting in discontinuation from study
medication, while associations were observed
with genital mycotic infection in both females
(3.0%, 9.1%, and 12.2% in the placebo, ertu-
gliflozin 5 mg, and ertugliflozin 15 mg groups,
respectively) and males (0.4%, 3.7%, 4.2%),
thirst (0.2%, 1.3%, 1.0%), and increased urina-
tion (1.0%, 2.7%, 2.4%). In the broad pool,
volume depletion was increased with ertu-
gliflozin in patients with estimated glomerular
filtration rate\60 ml/min/1.73 m2, aged C 65
years, or who were taking diuretics. Ertu-
gliflozin was not associated with increased uri-
nary tract infection, fracture, hypoglycemia,
pancreatitis, renal or hepatic injury, hypersen-
sitivity, malignancy, or venous thromboem-
bolism. Small numbers of patients were
reported with lower limb amputation [0.1%
(non-ertugliflozin group), 0.2% (ertugliflozin
5 mg), 0.5% (ertugliflozin 15 mg)]. There were
three cases of ketoacidosis (all ertugliflozin
15 mg) and no cases of Fournier’s gangrene.
Conclusion: This pooled analysis showed that
ertugliflozin was generally well tolerated in a
large population of patients with T2DM with
and without moderate renal impairment who
were taking a range of background diabetes
medications including insulin and insulin
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secretagogs, with results that are generally
consistent with those for other SGLT2
inhibitors.
Trial Registration: Clinicaltrials.gov indenti-
fier, NCT02033889, NCT01958671,
NCT02036515, NCT01986855, NCT02099110,
NCT02226003, NCT01999218.

Keywords: Ertugliflozin; Genital mycotic
infection; Sodium-glucose cotransporter 2
inhibitor; Type 2 diabetes mellitus; Urinary
tract infection; Volume depletion

Key Summary Points

The sodium-glucose cotransporter 2
(SGLT2) inhibitor ertugliflozin is approved
to treat type 2 diabetes mellitus (T2DM) in
adults.

This analysis was conducted on safety data
pooled from seven randomized, double-
blind phase 3 studies using ertugliflozin
5 mg or 15 mg versus placebo or an active
comparator.

Ertugliflozin was associated with thirst,
increased urination, volume depletion in
some subgroups [those with impaired
renal function (estimated glomerular
filtration rate\60 ml/min/1.73 m2), or
who were at least 65 years of age, or who
were taking diuretics, and those with
genital mycotic infection (in both females
and males)]; ertugliflozin was not
associated with urinary tract infection,
fracture, or hypoglycemia, and there were
no cases of Fournier’s gangrene. Events of
ketoacidosis were reported.

There were small numbers of patients with
lower limb amputation; an association
with ertugliflozin remains uncertain.

Ertugliflozin was generally well tolerated
in a large general population of patients
with T2DM taking a range of background
diabetes medications including insulin
and insulin secretagogs and had a safety
profile generally consistent with other
SGLT2 inhibitors.

INTRODUCTION

Globally, the prevalence of diabetes continues
to increase, along with its associated morbidity,
mortality, and healthcare burden [1]. Patients
with type 2 diabetes mellitus (T2DM) often
require a tailored regimen of several antidia-
betic agents [2] to control blood glucose and
reduce micro- and macrovascular
complications.

Sodium-glucose cotransporter 2 (SGLT2)
inhibitors reduce renal glucose reabsorption,
leading to urinary glucose excretion and
reduced plasma glucose [3]. The beneficial
effects for patients with T2DM include
improved glycemic control as well as reductions
in body weight and blood pressure [4–6] and
cardiovascular and renoprotective benefits
[7–9]. In clinical studies, adverse events (AEs)
associated with SGLT2 inhibitors include geni-
tal mycotic infection (GMI) and those due to
osmotic diuresis (thirst and increased urination)
and volume depletion [10–12]. Ketoacidosis is
less commonly reported [2].

The efficacy and safety of ertugliflozin has
been evaluated in the VERTIS (eValuation of
ERTugliflozin effIcacy and Safety) phase 3 clin-
ical program [13–19]. This article presents
pooled safety data from the VERTIS phase 3
studies that investigated ertugliflozin in a large
general population of patients with T2DM.

METHODS

Study Design, Patient Population,
and Treatments

Data from seven randomized, double-blind,
phase 3 studies of ertugliflozin [13–19] were
used to evaluate its safety. Across the seven
studies, adults with T2DM according to Ameri-
can Diabetes Association criteria were treated
with ertugliflozin 5 mg, ertugliflozin 15 mg, or a
placebo/active comparator (non-ertugliflozin)
for up to 104 weeks (Fig. 1). The eligibility cri-
teria included baseline glycated hemoglobin
(HbA1c) levels in the range 7.0–11%, depending
on the study. Most studies included patients
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with estimated glomerular filtration rate
(eGFR) C 55 ml/min/1.73 m2 or C 60 ml/min/
1.73 m2, the exception being the VERTIS RENAL
study (eGFR C 30 to\60 ml/min/1.73 m2).
Exclusion criteria common to all seven studies
were type 1 diabetes or history of ketoacidosis, a
cardiovascular event in the last 3 months or
malignancy within the last 5 years, and having
an unstable body weight. During these studies,
patients who exceeded prespecified fasting
plasma glucose thresholds received glycemic
rescue (additional specific glucose lowering
therapy or intensification of background dia-
betes medication), which varied by study pro-
tocol. The full methodologies for the individual
studies have been reported previously [13–19].

All seven studies [13–19] were conducted in
accordance with the Declaration of Helsinki and
principles of Good Clinical Practice and were
approved by the appropriate institutional
review boards and regulatory agencies. All
patients participating in the seven studies pro-
vided informed consent.

Assessment of Safety

Safety evaluations included the recording of
treatment-emergent AEs and monitoring of

laboratory data (hematology, chemistry, and
urinalysis), sitting blood pressure, orthostatic
blood pressure (supine to standing), pulse rate
(sitting, supine, and standing), centrally read
12-lead electrocardiogram, and self-monitored
blood glucose. AEs were coded according to the
Medical Dictionary for Regulatory Activities
(MedDRA).

AEs of special interest were defined by pre-
specified Custom MedDRA Query, Standard
MedDRA Query, or program definition (see sup-
plementary information for details of the pre-
ferred terms). Complicated genital infections
and complicated urinary tract infections were
predefined and includedall seriousAEs and those
terms with potentially more medical signifi-
cance. A blinded, internal case review committee
assessed whether ketoacidosis events met a pre-
specified case definition. Blinded, external clini-
cal adjudication committees reviewed events of
fracture and pancreatitis for confirmation of case
definitions and hepatic and renal events for
causal association to study medication.

Patients who experienced symptoms consis-
tent with hypoglycemia or who had blood glu-
cose values B 70 mg/dl (3.9 mmol/l), regardless
of symptoms, completed a Hypoglycemia
Assessment Log. Documented hypoglycemia
was defined as episodes with a glucose

Fig. 1 Phase 3 studies included in the pooled analyses. HbA1C glycated hemoglobin Source: Adapted from Liu et al. [45]
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level B 70 mg/dl (3.9 mmol/l), with or without
symptoms. Severe hypoglycemia was defined as
episodes that required medical or non-medical
assistance (episodes with a markedly depressed
level of consciousness, a loss of consciousness,
or seizure were classified as having required
medical assistance, whether or not medical
assistance was obtained).

Safety Analyses and Statistical Methods

Two study pools were prespecified for analyses.
Direct comparisons with placebo were made
using the placebo pool, which comprised
26-week placebo-controlled data from three of
the studies [13–15] that had a similar design and
enrollment criteria, the main differences being
in background diabetes treatment (Fig. 1). The
placebo pool was the primary pool used to
assess safety for commonly occurring AEs. A
broad pool consisting of all seven phase 3
studies [13–19], including the VERTIS RENAL
study in patients with baseline moderate renal
impairment [19], with treatment durations of
up to 104 weeks, provided a more robust
assessment of lower frequency events and sub-
group analyses. Data from the VERTIS RENAL
study are discussed separately where relevant.
Analyses were conducted in the All Subjects As
Treated population, consisting of all random-
ized patients who received at least one dose of
study medication. Unless otherwise specified,
all analyses relate to the treatment period (all
AEs with onset from the first dose of random-
ized study medication to 14 days after the final
dose). Data based on the all post-randomization
follow-up (APRFU) period (all AEs with onset
from the first dose of randomized study medi-
cation to the last available follow up) are
described for ketoacidosis, amputation, and
malignancy to provide a thorough assessment
of these less frequently occurring AEs. Where
patients were allocated to ertugliflozin in com-
bination with sitagliptin (Fig. 1), these data
were analyzed according to the ertugliflozin
dose they received. To avoid the potential
impact of glycemic rescue therapy, hypo-
glycemia data excluded observations after the
initiation of rescue therapy. All other analyses

included observations after initiation of gly-
cemic rescue therapy.

Safety analyses were based on the observed
data without imputation of missing data. AEs of
volume depletion, GMI, and urinary tract
infection (UTI) were prespecified to be subject
to inferential testing in the placebo pool for
statistical significance using the Miettinen and
Nurminen method [20] to assess between-group
differences in the proportions of patients with
events. Between-group differences in change
from baseline at week 26 in eGFR were analyzed
using a longitudinal data analysis where base-
line was constrained to be the same across
treatment groups [21], with fixed effects
including trial, treatment, time, and the inter-
action of treatment with time, with time treated
as a categorical variable. Predefined thresholds
(predefined limit of change, PDLC) identified
important changes in orthostatic blood pressure
and laboratory measures including hepatic and
renal function. Time-to-event (Kaplan-Meier)
analyses were conducted for AEs of volume
depletion, GMI, and UTI. Subgroup analyses
based on selected baseline characteristics were
conducted for AEs of volume depletion, GMI,
and UTI and renal-related AEs. Considering the
time frame for the development of malignancy,
patients who reported a malignancy with onset
[ 6 months (180 days) after the first dose of
study medication were analyzed. For malig-
nancy and amputation, follow-up time-adjusted
incidence rates were defined as the number of
patients with at least one event in the all post-
randomization follow-up period per 100 years
of follow-up time.

RESULTS

Patient Disposition and Baseline
Characteristics

The analysis populations comprised 1544
patients (placebo pool) and 4849 patients
(broad pool) who were randomized and
received at least one dose of study medication
(Table 1). Of these, 90.0% (1389/1544) of
patients in the placebo pool and 77.0% (3734/
4849) in the broad pool completed the study
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medication; the most common reason for dis-
continuation of study medication was with-
drawal by the patient (Table 1). In the placebo
pool, the mean (range) duration on study
medication was 170.2 (1–245) days for the 515
patients in the placebo group, 174.8 (1–239)

days for the 519 patients in the ertugliflozin
5 mg group, and 172.6 (1–238) days for the 510
patients in the ertugliflozin 15 mg group. In the
broad pool, the mean (range) duration on study
medication was 434.2 (1–790) days for the 1448
patients in the non-ertugliflozin group, 424.0

Table 1 Patient disposition

Placebo pool Broad pool

Placebo Ertugliflozin
5 mg

Ertugliflozin
15 mg

Non-
ertugliflozin

Ertugliflozin
5 mg

Ertugliflozin
15 mg

Patients randomized 515 519 511 1450 1716 1698

Patients randomized and

eligible for analysisa
515 519 511 1448 1713 1693

Received study medication 515

(100.0)

519 (100.0) 510 (99.8) 1448

(100.0)

1713 (100.0) 1688 (99.7)

Completed study medication 450

(87.4)

478 (92.1) 461 (90.2) 1074 (74.2) 1335 (77.9) 1325 (78.3)

Discontinued study

medication

65 (12.6) 41 (7.9) 49 (9.6) 374 (25.8) 378 (22.1) 363 (21.4)

Withdrawal by patient 24 (4.7) 16 (3.1) 20 (3.9) 119 (8.2) 96 (5.6) 106 (6.3)

Lost to follow-up 7 (1.4) 3 (0.6) 9 (1.8) 45 (3.1) 43 (2.5) 47 (2.8)

Adverse event 11 (2.1) 11 (2.1) 7 (1.4) 63 (4.4) 81 (4.7) 82 (4.8)

Hyperglycemia 4 (0.8) 0 0 53 (3.7) 57 (3.3) 41 (2.4)

Hypoglycemia 0 0 1 (0.2) 1 (0.1) 1 (0.1) 1 (0.1)

Death – – – 8 (0.6) 11 (0.6) 7 (0.4)

Non-compliance with

study drug

4 (0.8) 2 (0.4) 1 (0.2) 8 (0.6) 19 (1.1) 11 (0.6)

Protocol violation 1 (0.2) 1 (0.2) 2 (0.4) 8 (0.6) 11 (0.6) 14 (0.8)

Creatinine/estimated

glomerular filtration rate

0 0 3 (0.6) 1 (0.1) 2 (0.1) 3 (0.2)

Otherb 14 (2.7) 8 (1.5) 6 (1.2) 68 (4.7) 57 (3.3) 51 (3.0)

Completed study 473

(91.8)

505 (97.3) 477 (93.3) 1215 (83.9) 1502 (87.7) 1463 (86.4)

Discontinued study 42 (8.2) 14 (2.7) 34 (6.7) 233 (16.1) 211 (12.3) 230 (13.6)

Data are n (% randomized and eligible for analysis)
a In the broad pool, 4864 patients were randomized: 10 patients were subsequently excluded from analyses because of Good
Clinical Practice findings
b Other reasons for study medication discontinuation: contraindication to study medication, excluded medication, lack of
efficacy, physician decision, pregnancy, study terminated, and patient moved
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(1–794) days for the 1713 patients in the ertu-
gliflozin 5 mg group, and 424.6 (1–832) days for
the 1688 patients in the ertugliflozin 15 mg
group. Within the placebo pool and the broad
pool the baseline demographics and disease
characteristics were generally similar across
groups (Table 2). The broad pool included
11.9% (576/4849) of patients with baseline
moderate renal impairment (eGFR\60 ml/
min/1.73 m2), the majority of whom were
enrolled in the VERTIS RENAL study; the VER-
TIS RENAL patients were older, had a longer
duration of T2DM, and as expected had lower
baseline eGFR compared with the overall
pooled populations (Table 2).

AE Summary Measures

There were no notable differences across groups
in the incidence of AEs, serious AEs, and AEs
resulting in discontinuation in the placebo pool
or the broad pool (Table 3). No patients in the
placebo pool and small numbers of patients in
the broad pool had AEs resulting in death, and
this was not notably different across any of the
groups (Table 3).

Osmotic Diuresis and Volume Depletion

Osmotic Diuresis
In the placebo pool, few patients (\ 3.0% of
patients in each group) had AEs associated with
osmotic diuresis (Table 4), although the inci-
dence was higher in the ertugliflozin groups
compared with the placebo group. No patients
had serious osmotic diuresis AEs, and one
patient [0.2% (1/519)] in the ertugliflozin 5 mg
group discontinued from study medication
because of an osmotic diuresis AE (Table S1).
Most osmotic diuresis AEs in ertugliflozin-trea-
ted patients were mild or moderate in intensity
[96.7% (29/30) of events] and had resolved or
were resolving [80.0% (24/30) of events]. Rela-
tive to patients in the placebo group, more
ertugliflozin-treated patients had AEs associated
with thirst [0.2% (1/515) patients in the placebo
group, 1.3% (7/519) in the ertugliflozin 5 mg
group, and 1.0% (5/510) in the ertugliflozin
15 mg group] and increased urination [1.0%

(5/515) patients in the placebo group, 2.7% (14/
519) in the ertugliflozin 5 mg group, and 2.4%
(12/510) in the ertugliflozin 15 mg group].

Volume Depletion
In the placebo pool, the incidence of AEs asso-
ciated with volume depletion was low (\2.0%
in each group) and similar across groups
(Table 4); none were serious or led to discon-
tinuation from study medication (Table S1). In
ertugliflozin-treated patients, these AEs were all
mild or moderate in intensity, and all ten events
had resolved or were resolving. There was no
notable difference across the three groups in the
proportion of patients who met the PDLC cri-
teria for orthostatic change in blood pressure
upon standing (Fig. 2).

Subgroup analyses of the broad pool
(Table S2) showed that in those patients with
eGFR \ 60 ml/min/1.73 m2, volume depletion
AEs occurred in a higher proportion of ertu-
gliflozin-treated patients than non-ertugliflozin-
treated patients [0.5% (1/189), 5.1% (10/196),
and 3.1% (6/191), in the non-ertugliflozin
group, ertugliflozin 5 mg group, and ertu-
gliflozin 15 mg group, respectively]. Volume
depletion AEs were also associated with ertu-
gliflozin treatment in the subgroups of patients
who were at least 65 years of age [1.3% (5/378),
2.2% (10/447), and 3.3% (14/427), respectively]
or who were receiving diuretics [1.3% (5/390),
3.5% (17/482), and 3.0% (14/473)]. Across all
ertugliflozin and non-ertugliflozin groups in the
broad pool, the onset to first volume depletion
AE was primarily within the first 26 weeks and
then attenuated (Fig. 3a).

Changes in Renal Function and Renal
Safety

Effects on eGFR
In the placebo pool at week 6, small transient
mean decreases in eGFR from baseline were
observed with ertugliflozin (- 0.3 ml/min/
1.73 m2 in the placebo group, - 2.7 ml/min/
1.73 m2 in the ertugliflozin 5 mg group, and
- 3.1 ml/min/1.73 m2 in the ertugliflozin
15 mg group), which returned to or towards
baseline by week 26 (Fig. 4a). At week 26, there
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was no difference between the ertugliflozin and
placebo groups [difference in least squares (LS)
mean (95% CI): –0.30 (- 1.76, 1.16) for ertu-
gliflozin 5 mg vs. placebo and - 1.36 (- 2.83,
0.10) for ertugliflozin 15 mg vs. placebo]. Con-
sistent with these findings, the proportion of
patients meeting the PDLC criterion at week 26
for decrease in eGFR[ 30% from baseline was
similar across the three groups (Fig. 5a). In the
VERTIS RENAL study of patients with moderate
renal impairment, the mean changes from
baseline in eGFR with ertugliflozin at week 6
were ? 0.6 ml/min/1.73 m2 in the placebo
group, - 3.2 ml/min/1.73 m2 in the ertu-
gliflozin 5 mg group, and - 4.1 ml/min/1.73 m2

in the ertugliflozin 15 mg group (Fig. 4b); by
week 26 the changes from baseline in eGFR in
the ertugliflozin groups attenuated but did not
return to baseline (Fig. 4b). eGFR returned to
baseline 2 weeks after treatment discontinua-
tion (week 54) (Fig. 4c). At week 26 in the
VERTIS RENAL study, more ertugliflozin-treated
patients than placebo met the [ 30% decline
criterion [19] (Fig. 5b). Few patients in any group
in the placebo pool or VERTIS RENAL study met
the criteria for[50% decline in eGFR (Fig. 5).

Renal-related AEs
In the broad pool, the incidence of renal-related
AEs was low (\1.0% of patients in each group)

and comparable across groups (Table 4). Few
patients had renal-related AEs that were serious
[0.1% (1/1448) in the non-ertugliflozin group,
0.1% (2/1713) in the ertugliflozin 5 mg group,
and 0.1% (1/1688) in the ertugliflozin 15 mg
group] or led to discontinuation from study
medication [0.1% (2/1448), 0.2% (3/1713), and
0.2% (4/1688) of patients, respectively]
(Table S3). Most renal-related AEs in ertu-
gliflozin-treated patients in the broad pool were
mild or moderate in intensity [75.0% (21/28) of
events] and had resolved or were resolving
[82.1% (23/28) events].

In a subgroup analysis of the broad pool, more
renal-related AEs occurred in patients receiving
ertugliflozin compared with non-ertugliflozin in
patients with eGFR \ 45 ml/min/1.73 m2

(Table S4): in this subgroup, renal-related AEs
occurred in none of the 63 patients in the non-
ertugliflozin group, 7.3% (4/55) of patients in the
ertugliflozin 5 mg group, and 5.5% (3/55) of
patients in the ertugliflozin 15 mg group.
Although therewasan increase in the incidenceof
renal-related AEs in the subgroup of patients aged
C 65 years, this differencewas not observed in the
absence of baseline moderate renal impairment
(Table S4). There was no increase in the incidence
of renal-related AEs with ertugliflozin in the sub-
group of patients taking diuretics or those taking
angiotensin-converting enzyme inhibitors or
angiotensin receptor blockers (Table S4).

Table 3 AE summary measures

Placebo pool Broad pool

Placebo
(n = 515)

Ertugliflozin
5 mg
(n = 519)

Ertugliflozin
15 mg
(n = 510)

Non-
ertugliflozin
(n = 1448)

Ertugliflozin
5 mg
(n = 1713)

Ertugliflozin
15 mg
(n = 1688)

C 1 AE 263

(51.1)

236 (45.5) 257 (50.4) 977 (67.5) 1124 (65.6) 1089 (64.5)

Non-fatal serious AE 15 (2.9) 17 (3.3) 12 (2.4) 96 (6.6) 125 (7.3) 107 (6.3)

Discontinued study

medication due to

AE

9 (1.7) 12 (2.3) 7 (1.4) 61 (4.2) 81 (4.7) 80 (4.7)

Patients with AE

who died

0 0 0 6 (0.4) 10 (0.6) 9 (0.5)

Data are n (%) in All Subjects As Treated Population, treatment period, including rescue. AE adverse event

1354 Diabetes Ther (2020) 11:1347–1367



Table 4 AEs of interest

Patients with ‡ 1 event Placebo pool Broad pool

Placebo
(n = 515)

Ertugliflozin
5 mg
(n = 519)

Ertugliflozin
15 mg
(n = 510)

Non-
ertugliflozin
(n = 1448)

Ertugliflozin
5 mg
(n = 1713)

Ertugliflozin
15 mg
(n = 1688)

Osmotic diuresis AE 5 (1.0) 15 (2.9) 12 (2.4) 20 (1.4) 47 (2.7) 38 (2.3)

Volume depletion AE 9 (1.7) 4 (0.8) 5 (1.0) 18 (1.2) 33 (1.9) 28 (1.7)

Renal-related AE 2 (0.4) 2 (0.4) 1 (0.2) 7 (0.5) 11 (0.6) 14 (0.8)

GMI AE

Female 7/235

(3.0)

23/252 (9.1)a 30/245

(12.2)a
20/661 (3.0) 76/828 (9.2) 94/844 (11.1)

Male 1/280

(0.4)

10/267 (3.7)a 11/265 (4.2)a 3/787 (0.4) 43/885 (4.9) 33/844 (3.9)

Complicated genital infection AE

Female – – – 2/661 (0.3) 2/828 (0.2) 1/844 (0.1)

Male – – – 1/787 (0.1) 3/885 (0.3) 8/844 (0.9)

UTI AE 20 (3.9) 21 (4.0) 21 (4.1) 123 (8.5) 127 (7.4) 139 (8.2)

Complicated UTI AE – – – 5 (0.3) 4 (0.2) 10 (0.6)

Hypoglycemia

Documented (symptomatic

or asymptomatic)

15 (2.9) 26 (5.0) 23 (4.5) – – –

Severe 2 (0.4) 2 (0.4) 2 (0.4) – – –

Amputationb – – – 1 (0.1) 3 (0.2) 8 (0.5)

Ketoacidosisb,c – – – 0 0 3 (0.2)

Fractured – – – 12 (0.8) 15 (0.9) 11 (0.7)

Pancreatitisd – – – 2 (0.1) 1 (0.1) 0

Potential hypersensitivity

AE

– – – 44 (3.0) 60 (3.5) 46 (2.7)

Malignant or unspecified

tumor AE with

onset[ 180 days after

first dosee

– – – 10/1373

(0.7)

7/1652 (0.4) 18/1607 (1.1)
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Adjudication of Renal Events
A total of 15 patients in the broad pool met the
criteria for renal adjudication. Few of these cases
were adjudicated as possibly or very likely

related to study medication (one patient in the
non-ertugliflozin group, two in the ertugliflozin
5 mg group, and two in the ertugliflozin 15 mg
group). Three of these five patients were from

Table 4 continued

Patients with ‡ 1 event Placebo pool Broad pool

Placebo
(n = 515)

Ertugliflozin
5 mg
(n = 519)

Ertugliflozin
15 mg
(n = 510)

Non-
ertugliflozin
(n = 1448)

Ertugliflozin
5 mg
(n = 1713)

Ertugliflozin
15 mg
(n = 1688)

Malignant or unspecified

tumor AEb
– – – 10 (0.7) 12 (0.7) 24 (1.4)

Data are n (%), except for GMIs, which are n/N (%), with n representing the number of patients and N representing the
total number of females or males in that group. All data include rescue therapy, except hypoglycemia (excludes data after the
initiation of rescue therapy). All events are during the treatment period (except where indicated�). AEs were coded
according to the Medical Dictionary for Regulatory Activities [MedDRA: version 18.1 during the studies and versions 19.0
(placebo pool) and 20.1 (broad pool) during the pooled analyses], with definitions based on prespecified Custom MedDRA
Query, Standard MedDRA Query, or program definition (see supplementary information for details of the preferred terms)
AE adverse event, GMI genital mycotic infection, UTI urinary tract infection
– Analysis was not conducted in this pool
a P\ 0.05 vs. placebo group
b All post-randomization follow-up period
c Includes those patients assessed as meeting the case definition of ketoacidosis with certain, probable, or possible likelihood
d Cases confirmed by adjudication
e Includes the all post-randomization follow-up period for patients treated[ 180 days

Fig. 2 Proportion of patients in the placebo pool meeting
the PDLC criterion for orthostatic blood pressure upon
standing from the supine position for a SBP and b DBP.
PDLC criterion for orthostatic change in SBP was defined
as a reduction C 20 mmHg after 1 and/or 3 min in the
standing position from the supine position (relative to the
mean value from measurements taken in the supine

position). Orthostatic change in DBP was defined as a
reduction C 10 mmHg after 1 and/or 3 min in the
standing position from the supine position (relative to
the mean value for measurements taken in the supine
position). DBP diastolic blood pressure, PDLC predefined
limit of change, SBP systolic blood pressure
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the VERTIS RENAL study and had baseline
moderate renal impairment (one in the non-
ertugliflozin group and two in the ertugliflozin
5 mg group).

Genital Infection

Compared with the placebo group, more ertu-
gliflozin-treated patients had GMI AEs in the
placebo pool (Table 4). This was the case for
both females [3.0% (7/235), 9.1% (23/252), and
12.2% (30/245) in the placebo, ertugliflozin
5 mg, and ertugliflozin 15 mg groups, respec-
tively] and males [0.4% (1/280), 3.7% (10/267),
and 4.2% (11/265), respectively] (Table 4). In
females, a dose response was observed with

ertugliflozin. No female patient had a serious

GMI AE, and few female patients discontinued

study medication because of GMI AEs [none in

the placebo group, 0.8% (2/252) in the ertu-

gliflozin 5 mg group, and 0.4% (1/245) in the

ertugliflozin 15 mg group] (Table S5). Two or

more GMI AEs were reported for a small number

of female [0.4% (1/235) in the placebo group,

2.8% (7/252) in the ertugliflozin 5 mg group,

and 2.9% (7/245) in the ertugliflozin 15 mg

group] and male [0.7% (2/267) in the ertu-

gliflozin 5 mg group and none in the other

groups] patients. More ertugliflozin-treated

male patients who were not circumcised at

baseline experienced GMI AEs (5.2%, 16/305)

compared with those ertugliflozin-treated males

Fig. 3 Cumulative percentage of patients in the broad pool with AEs associated with a volume depletion AEs; b GMI in
females; c GMI in males; d UTI AEs. AE adverse event, GMI genital mycotic infection, UTI urinary tract infection
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who were circumcised (1.9%, 3/156). No male
patient had a serious GMI AE, and one patient
(0.4%, 1/267) in the ertugliflozin 5 mg group dis-
continued study medication because of a GMI AE
(Table S6). Most of the GMI AEs in ertugliflozin-
treated patients, in both females [98.6% (68/69) of
events] andmales [100.0%(24/24) of events],were
mild or moderate in intensity, and most had
resolved or were resolving [79.7% (55/69) of
events in females and 91.7% (22/24) in males].

A subgroup analysis of the broad pool by age
showed that a similar increase in the incidence
of GMI AEs was seen with ertugliflozin com-
pared with the non-ertugliflozin group in older
patients relative to younger patients, in both
females (Table S7) and males (Table S8). In the
overall population of ertugliflozin-treated
female (Fig. 3b) and male (Fig. 3c) patients in
the broad pool, almost all of the GMI AEs
occurred before week 39.

Fig. 4 Mean change from baseline in eGFR over time in
a the placebo poola; b VERTIS RENALa; c VERTIS
RENAL 54-week reversibility data.b Reproduced from
Grunberger, G., Camp, S., Johnson, J. et al. Ertugliflozin in
Patients with Stage 3 Chronic Kidney Disease and Type 2
Diabetes Mellitus: The VERTIS RENAL Randomized
Study. Diabetes Ther 9, 49–66 (2018). https://doi.org/10.
1007/s13300-017-0337-5 [19], which is licensed under

Creative Commons Attribution-Non Commercial 4.0
International License (http://creativecommons.org/
licenses/by-nc/4.0/). aSample size indicates patients with
a baseline measurement. bPatients included in this analysis
were receiving study medication at week 52 and had
baseline, week 52 (last on-treatment visit), and week 54
(2 weeks post-treatment visit) data. eGFR estimated
glomerular filtration rate, SE standard error
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In the broad pool, complicated genital infec-
tion occurred in small numbers of female and
male patients in each of the three groups
(Table 4, Table S5, Table S6); in males more
infections occurred in ertugliflozin-treated than
non-ertugliflozin-treated patients. No cases of
Fournier’s gangrenewere identified in anygroup.

Urinary Tract Infection

In the placebo pool, the incidence of UTI AEswas
similar across groups (3.9–4.1%) (Table 4); none
were serious, and few patients [0.2% (1/515) of
the placebo group, none of the ertugliflozin 5 mg
group, and 0.2% (1/510) of the ertugliflozin
15 mg group] discontinued study medication
because of these AEs (Table S9). Most UTI AEs in
ertugliflozin-treated patients in the placebo pool
were mild or moderate in intensity [97.8% (45/
46) of events] and were resolved or resolving
[84.8% (39/46) of events]. Subgroup analyses in
the broad pool showed no effect of age or gender
on the incidence of UTI AEs in ertugliflozin-
treated patients versus non-ertugliflozin-treated
patients; more females than males experienced
UTI AEs across all groups (Table S10). The time to
onset of UTI AEswas similar in all three groups in
the broad pool (Fig. 3d).

In the broad pool, small numbers of patients
in each group (B 0.6% patients) had

complicated UTI AEs, and the incidence was not
notably different between the non-ertugliflozin
and ertugliflozin groups (Table 4). Three
patients in each group had AEs related to acute
pyelonephritis (pyelonephritis acute,
pyelonephritis, and kidney infection); none had
urosepsis during the treatment period.

Ketoacidosis

In the broad pool, three ertugliflozin-treated
patients, all receiving ertugliflozin 15 mg, were
assessed as having met the case definition of
ketoacidosis with either ‘certain’ (n = 2) or
‘possible’ (n = 1) likelihood (Table 4). No
patients met the case definition of ketoacidosis
in the non-ertugliflozin group. All events of
ketoacidosis resolved: two after discontinuation
of study medication and one on treatment.

Amputation

In the broad pool, 12 patients reported non-
traumatic limb amputations [0.1% (1/1448) in
the non-ertugliflozin group, 0.2% (3/1713) of
patients in the ertugliflozin 5 mg group, and
0.5% (8/1688) in the ertugliflozin 15 mg group]
(Table 4), primarily of the toe. Follow-up time-
adjusted incidence rates for amputation were

Fig. 5 Proportion of patients meeting PDLC criterion for
decrease in eGFR from baseline in a the placebo pool;
b the VERTIS RENAL study. PDLC criterion for

eGFR:[ 30% or[ 50% decline from baseline. eGFR
estimated glomerular filtration rate, PDLC predefined
limit of change
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0.1, 0.1, and 0.4 patients per 100 patient-years,
respectively. All 12 patients had baseline risk
factors for amputation (e.g., peripheral neu-
ropathy, peripheral artery disease). There was
no evidence that volume depletion or hemo-
concentration was associated with these events.

Fracture

In the broad pool, a small and similar number
of patients across groups had a fracture con-
firmed by adjudication [0.8% (12/1448), 0.9%
(15/1713), and 0.7% (11/1688) of patients in the
non-ertugliflozin, ertugliflozin 5 mg, and ertu-
gliflozin 15 mg groups, respectively] (Table 4).
The frequency of low trauma fracture was also
low and similar (B 0.6%) across groups. There
were few fractures [0.6% (1/154) of patients in
the placebo group, 2.5% (4/158) of patients in
the ertugliflozin 5 mg group, and none of 155
patients in the ertugliflozin 15 mg group] at
week 52 in the VERTIS RENAL study [19].

Hypoglycemia

In the placebo pool, the incidence of docu-
mented hypoglycemia (B 5.0% of patients in
each group) and severe hypoglycemia (0.4% of
patients in each group) was not notably differ-
ent across the three groups (Table 4).

In the VERTIS RENAL study, where the use of
insulin and/or an insulin secretagog as back-
ground therapy was high (approximately 90%
at randomization), the incidence of docu-
mented hypoglycemia was higher relative to the
other phase 3 studies at week 26, but was similar
across the placebo [33.1% (51/154) of patients],
ertugliflozin 5 mg [34.2%, (54/158) of patients],
and ertugliflozin 15 mg [25.2% (39/155) of
patients] groups [19]. The incidence of severe
hypoglycemia was low and similar across groups
[1.9% (3/154), 3.2% (5/158), and 1.9% (3/155)
of patients, respectively].

Pancreatitis

In the broad pool, two patients in the non-
ertugliflozin group and one patient in the
ertugliflozin 5 mg group had events of acute

pancreatitis confirmed by adjudication
(Table 4); all three cases were mild in severity.

Hepatic

Effect on Hepatic Enzymes
In the placebo pool, there were mean decreases
in alanine aminotransferase and aspartate
aminotransferase in the ertugliflozin 5 mg and
15 mg groups that were greater in magnitude
than in the placebo group and that persisted
from week 6 through week 26 (data not shown).

Adjudication of Hepatic Events
In the broad pool, a total of 14 patients had
hepatic events during the treatment period that
met the criteria for hepatic adjudication. Of
these, eight were adjudicated as possibly related
to study medication (two patients in the non-
ertugliflozin group, four in the ertugliflozin
5 mg group, and two in the ertugliflozin 15 mg
group). There were no ertugliflozin-treated
patients that met the definition of Hy’s law
(that is, ALT or AST elevation combined with
elevated bilirubin [22]).

Hypersensitivity
In the broad pool, the incidence of potential
hypersensitivity AEs was similar (B 3.5%) across
groups (Table 4). One patient in the non-
ertugliflozin group had a serious event (an-
gioedema). Five patients had events that led to
discontinuation of treatment (one in the non-
ertugliflozin group, one in the ertugliflozin
5 mg group, and three in the ertugliflozin 15 mg
group); all were mild or moderate rashes.

Malignancy

In the broad pool, the overall incidence of
malignancies was low across all groups,
although higher in the ertugliflozin 15 mg
group than in the ertugliflozin 5 mg group or
non-ertugliflozin group (Table 4). However,
there was no notable difference across groups in
the incidence of malignancy with onset
[ 180 days after the first dose of study medica-
tion (this analysis takes into account the time
frame for development of malignancies): 0.7%
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(10/1373) in the non-ertugliflozin group, 0.4%
(7/1652) in the ertugliflozin 5 mg group, and
1.1% (18/1607) in the ertugliflozin 15 mg group
(Table 4). Corresponding follow-up time-
adjusted incidence rates were 0.5 (non-
ertugliflozin), 0.3 (ertugliflozin 5 mg), and 0.8
(ertugliflozin 15 mg) patients per 100 patient-
years. Malignancies reported in ertugliflozin-
treated patients reflected a wide range of unre-
lated types of neoplasms, both solid and
hematologic, with no notable temporal pattern
of onset. Of malignancies with onset[180 days
after the first dose, there was one patient with
bladder cancer in the non-ertugliflozin group
and no cases in patients treated with ertu-
gliflozin. Two patients in the non-ertugliflozin
group and three patients in the ertugliflozin
15 mg group had breast cancer. There was one
patient with pancreatic cancer in the ertu-
gliflozin 15 mg group (and none in the other
groups). There were two ertugliflozin-treated
patients (one in each dose group) with malig-
nant melanoma; both lesions were determined
retrospectively to be present around the time of
study randomization or before and were surgi-
cally removed with apparent complete
resolution.

Laboratory Findings

In the placebo pool, ertugliflozin treatment led
to small increases in low-density lipoprotein
(LDL) cholesterol and total cholesterol in a
dose-related manner by week 26. There were
small non-dose-dependent increases in high-
density lipoprotein cholesterol and small
decreases in triglyceride levels (Table 5). Small
mean increases in serum magnesium, serum
phosphate, and hemoglobin were also observed
from baseline to week 26 with ertugliflozin 5 mg
and ertugliflozin 15 mg compared with placebo
(Table 6).

DISCUSSION

These pooled analyses, which represent a gen-
eral population of patients with T2DM taking a
range of background diabetes medications
including insulin and insulin secretagogs,

showed that ertugliflozin was well tolerated
with a safety profile generally consistent with
other SGLT2 inhibitors [10–12]. Ertugliflozin
was associated with thirst, increased urination,
volume depletion in some subgroups, GMI in
both females and males, and events of ketoaci-
dosis were reported. Ertugliflozin 5 mg and
15 mg doses had generally similar safety pro-
files, with a dose response evident for female
GMIs and LDL cholesterol.

Due to the role of SGLT2 in the retention of
sodium, glucose, and hence water [3], some
osmotic diuresis is to be expected with SGLT2
inhibitors as was evident with ertugliflozin,
manifesting as thirst and increased urination.
Despite this, the frequency of AEs associated
with volume depletion was low, although
higher relative to comparators in those with
moderate renal impairment, older patients, and
those taking diuretics. There was no evidence of
orthostatic hypotension with ertugliflozin.

Although there were concerns initially about

acute kidney injury with some SGLT2 inhibitors
[23], subsequent data supported a renoprotec-
tive benefit [24–26]. In the current analysis, the

incidence of renal-related AEs with ertugliflozin
was low and similar to the non-ertugliflozin
group, except in patients with eGFR \ 45 ml/

min/1.73 m2. Few renal events were adjudicated
as causally related to study medication. Like
other SGLT2 inhibitors [10–12], ertugliflozin led

to small, transient, early mean decreases in
eGFR. After week 6, there was a gradual return
to baseline that was maintained through

104 weeks of treatment with ertugliflozin; eGFR
tended to progressively decline in the non-
ertugliflozin group [27]. Patients with moderate

renal impairment receiving ertugliflozin had
slightly greater declines in eGFR that attenuated

by week 52, but did not return to baseline val-
ues; effects on eGFR were reversible upon
treatment discontinuation.

An increased risk of GMI is established for
the SGLT2 inhibitor class [10–12, 28, 29]. In the
current pooled analysis, ertugliflozin treatment
was associated with an increased incidence of
GMI AEs in both females and males, and few
had complicated genital infections.

Recently, post-marketing cases of Fournier’s
gangrene have been reported in patients taking
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SGLT2 inhibitors [30]. In earlier randomized
clinical trials with SGLT2 inhibitors, including
those with ertugliflozin, events of Fournier’s
gangrene were not pre-specified for identifica-
tion. In the more recently completed DECLARE
cardiovascular outcomes trial, there was no
increase in reported cases of Fournier’s gangrene
with dapagliflozin, with five cases in placebo-
treated patients and one in a dapagliflozin-
treated patient [31]. Recent observational stud-
ies have further brought the association into
question [32, 33]. A retrospective cohort study

examining the association of the risk of hospi-
talization for Fournier’s gangrene with initia-
tion of an SGLT2 inhibitor compared with
initiation of an incretin-based therapy found a
non-statistically significant potential increase of
approximately 1 case per 10,000 men treated
[32]. A nested case control study reported an
odds ratio of 0.55 for Fournier’s gangrene in
patients receiving an SGLT2 inhibitor (generally
considered second-/third-line therapy) com-
pared with those receiving at least two antihy-
perglycemic agents or insulin alone [33].

Table 5 Percent change from baseline at week 26 in serum lipids (mg/dl), placebo pool

N Baseline N Week 26 Percent change from
baseline at week 26

Difference vs.
placebo

Total cholesterola

Placebo 503 179.74 (42.18) 455 177.25 (39.60) 1.06 (–0.57, 2.69)

Ertugliflozin 5 mg 506 178.46 (40.96) 479 180.70 (40.12) 2.59 (1.00, 4.19) 1.53 (–0.68, 3.74)

Ertugliflozin 15 mg 495 176.65 (41.65) 463 183.00 (41.15) 5.06 (3.44, 6.68) 4.00 (1.77, 6.23)

Low-density lipoprotein cholesterola

Placebo 501 97.69 (35.41) 452 94.87 (33.12) 2.75 (–0.20, 5.70)

Ertugliflozin 5 mg 505 96.85 (33.91) 475 98.89 (35.06) 5.33 (2.45, 8.22) 2.58 (–1.43, 6.59)

Ertugliflozin 15 mg 490 96.61 (34.38) 455 100.22 (33.71) 8.14 (5.18, 11.09) 5.39 (1.33, 9.45)

High-density lipoprotein cholesterola

Placebo 503 47.12 (13.45) 455 47.51 (13.02) 1.68 (0.18, 3.18)

Ertugliflozin 5 mg 506 47.56 (13.44) 479 49.71 (13.89) 6.23 (4.77, 7.70) 4.56 (2.49, 6.63)

Ertugliflozin 15 mg 495 47.31 (11.72) 463 50.39 (12.38) 7.52 (6.02, 9.02) 5.84 (3.75, 7.93)

Triglyceridesb

Placebo 503 143.0 (106.0) 444 147.5 (92.6) 4.5 (45.7)/3.7

Ertugliflozin 5 mg 508 144.5 (101.4) 470 140.5 (84.7) –3.9 (41.1)/–3.3 –7.0 (–11.5, –2.4)

Ertugliflozin 15 mg 496 141.0 (82.8) 450 134.5 (80.0) –1.7 (41.6)/–1.3 –4.9 (–9.5, –0.3)

CI confidence interval, eGFR estimated glomerular filtration rate, LS least squares, SD standard deviation
a Baseline and week 26 data are mean (SD). Percent change from baseline data are LS mean (95% CI) with difference in LS
means (95% CI). Based on a constrained longitudinal data analysis model with fixed effects for trial, treatment, time,
baseline eGFR (continuous), and the interaction of time by treatment, with time treated as a categorical variable. At baseline
and week 26, N is the number of patients with measurements at the respective time point
b Baseline and week 26 data are median (SD). Percent change from baseline data are median (SD)/M-estimate with
difference in M-estimates (95% CI). From fitting a robust regression model with terms for trial, treatment, and covariates
baseline triglycerides and baseline eGFR (continuous), after imputing for missing values using multiple imputation. At
baseline N is the number of patients with a baseline measurement, and at week 26 N is the number of patients with
measurements at baseline and at week 26
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No cases of Fournier’s gangrene were identified
in ertugliflozin clinical trials.

In clinical studies, the risk of UTI with SGLT2
inhibitors has been inconsistent [4, 28, 29, 34].
A population-based cohort study showed that
SGLT2 inhibitor use was not associated with an
increase in risk for serious or nonserious UTI
[35]. There was no increased risk of UTI (in-
cluding pyelonephritis and urosepsis) with
ertugliflozin treatment in the current pooled
analysis.

Ketoacidosis emerged as a safety concern for
the SGLT2 inhibitor class during the conduct of
the ertugliflozin clinical studies, prompted by
the identification of post-marketing cases with
other SGLT2 inhibitors [2, 10]; cases often had
atypical presentation. Ketoacidosis was identi-
fied in three ertugliflozin-treated patients in the
current analysis.

An association of amputation with SGLT2
inhibitors is the subject of ongoing research.
Canagliflozin was associated with an * twofold
increased risk of amputation (mostly at the level

of the toe or metatarsal) in the CANVAS pro-
gram [36] but not in the CREDENCE trial [37].
No increased risk of amputation was found for
dapagliflozin in a pooled analysis [10] or in the
DECLARE trial of patients who had or were at
risk for atherosclerotic cardiovascular disease
[31]. Amputation was not prospectively evalu-
ated in the EMPA-REG OUTCOME trial, but post
hoc manual identification found no association
between empagliflozin and amputation [38].

The current ertugliflozin pooled analysis
identified a limited number of amputation
events with confounding factors. Amputation
risk is also being assessed in the ongoing blin-
ded cardiovascular outcomes trial (VERTIS CV)
evaluating the safety and efficacy of ertu-
gliflozin in approximately 8200 adults with
T2DM and established cardiovascular disease
(NCT01986881). Interim unblinded data on
amputation events from this trial were included
in the FDAmedical review for ertugliflozin, with
0.6% (16/2744), 0.9% (26/2746), and 0.7% (19/
2747) of patients with one or more amputations

Table 6 Mean change from baseline at week 26 in serum magnesium, serum phosphate, and hemoglobin in the placebo
pool

Baseline Week 26 Change from baseline
at week 26

N Mean (SD) N Mean (SD) Mean (SE)

Serum magnesium (mEq/l)

Placebo 508 1.55 (0.17) 442 1.53 (0.17) –0.02 (0.01)

Ertugliflozin 5 mg 510 1.54 (0.17) 465 1.65 (0.15) 0.11 (0.01)

Ertugliflozin 15 mg 502 1.55 (0.17) 454 1.69 (0.16) 0.14 (0.01)

Serum phosphate (mg/dl)

Placebo 508 3.53 (0.51) 442 3.57 (0.51) 0.04 (0.02)

Ertugliflozin 5 mg 510 3.54 (0.50) 465 3.74 (0.54) 0.21 (0.02)

Ertugliflozin 15 mg 501 3.54 (0.49) 452 3.80 (0.50) 0.26 (0.02)

Hemoglobin (g/dl)

Placebo 503 13.99 (1.29) 427 13.77 (1.27) –0.21 (0.04)

Ertugliflozin 5 mg 509 13.90 (1.34) 459 14.37 (1.34) 0.46 (0.04)

Ertugliflozin 15 mg 501 14.00 (1.28) 447 14.45 (1.38) 0.48 (0.04)

N is the number of patients with measurements at the respective time point
SD standard deviation, SE standard error
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in the placebo, ertugliflozin 5 mg, and ertu-
gliflozin 15 mg groups, respectively, during the
treatment period; exposure-adjusted incidence
rates were 4.3, 6.8, and 5.0 per 1000 patient-
years, respectively [39]. Final data from VERTIS
CV will provide more robust evidence to inform
this potential safety concern. Based on cur-
rently available data, an association of ampu-
tation with ertugliflozin remains uncertain.

An increased risk of fractures was noted for
canagliflozin in the CANVAS program [36], but
not in the CREDENCE trial [37] or pooled non-
CANVAS studies [40], and for dapagliflozin in
patients with moderate renal impairment [41].
There was no evidence of increased fracture risk
with ertugliflozin in the current pooled analy-
sis, with few fractures occurring in the subgroup
of patients with moderate renal impairment.
The small increases in phosphate and magne-
sium observed with ertugliflozin at week 26 are
of unclear clinical significance.

The risk of hypoglycemia with SGLT2 inhi-
bitors is low [10–12], in line with their insulin-
independent mechanism of action [3], as was
evident in the pooled ertugliflozin data. There
was no clinically meaningful increase in the
occurrence of hypoglycemia with ertugliflozin
compared with placebo, including when ertu-
gliflozin was used in combination with insulin
and/or insulin secretagogs [19].

There was no notable difference across
groups in the incidence of malignancy with
onset [ 180 days after the first dose of study
medication, taking into account the time frame
for development of malignancies. To date, there
has been no reported plausible mechanism of
action to support a causal relationship between
SGLT2 inhibition and tumor promotion.

These pooled analyses provide a robust
assessment of the safety of ertugliflozin. The
placebo pool of studies shared a similar placebo-
controlled design with a common duration of
treatment, providing a rigorous assessment of
safety and tolerability. The broad pool provided
a larger and more diverse population, including
patients with moderate renal impairment, uti-
lizing all of the available data to support the
detection of infrequent events. These pooled
analyses included both treatment-naı̈ve

participants and those receiving a number of
background therapies including insulin, based
on strict clinical trial eligibility criteria. As such,
the findings may not be entirely generalizable
to real-world patients. Nevertheless, random-
ized controlled trials are the gold standard for
assessing efficacy and safety of investigational
drugs and the data support the use of ertu-
gliflozin in adult patients with T2DM.

CONCLUSION

In conclusion, this pooled analysis showed that
ertugliflozin was generally well tolerated in a
large population of patients with T2DM with
and without moderate renal impairment, taking
a range of background diabetes medications
including insulin and insulin secretagogs, with
results that are generally consistent with what
has been reported for the SGLT2 inhibitor class.
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