
PHASE 3 TRIALS
This First Report Managed Care Product Spotlight 

highlights the phase 3 clinical development program 
that investigated empagliflozin as a monotherapy and as 
an adjunct to other medications, including metformin, 
pioglitazone, sulfonylurea, and insulin. Empagliflozin 
has also been compared with glimepiride.1

Monotherapy
The efficacy and safety of empagliflozin mono-

therapy was demonstrated in a double-blind, placebo-
controlled, 24-week study with 986 type 2 diabetes 
mellitus participants. At the end of the run-in period, 
patients who remained inadequately controlled and 
had an HbA1c between 7% and 10% were random-
ized to placebo, empagliflozin 10 mg, empagliflozin 
25 mg, or a reference comparator.1 

At week 24, empagliflozin reduced HbA1c from 
a baseline mean of 7.9%. For the empagliflozin  
10-mg and 25-mg doses, the adjusted mean reductions 
from baseline were 0.7% and 0.8%, respectively. 
In both empagliflozin groups, the adjusted mean 
changes from baseline were significantly different from 
those in the placebo group, which increased by 0.1% 
from baseline (P<.0001). An HbA1c value <7% was 
achieved by 12%, 35%, and 44% of patients treated 
with placebo, empagliflozin 10 mg, and empagliflozin 
25 mg, respectively.1

Although empagliflozin is not indicated for weight 
loss, empagliflozin also reduced mean body weight. 
For the 10-mg and 25-mg doses, the percent change 
from baseline vs placebo were −2.5% and −2.8%, 
respectively, or 4.3 pounds and 4.8 pounds, respec-
tively (P<.0001).1 

Empagliflozin reduced mean systolic blood pressure 
(SBP) from baseline, although it is not indicated as an 
antihypertensive therapy. For the 10-mg and 25-mg 
doses, the adjusted mean reductions from baseline 

in SBP were 2.9 mm Hg (P=.0231) and 3.7 mm Hg 
(P=.0028), respectively.1 

Active-Controlled Study vs Glimepiride In Com-
bination With Metformin

A total of 1545 patients with type 2 diabetes with 
insufficient glycemic control despite metformin therapy 
participated in a double-blind, glimepiride-controlled, 
noninferiority study. The mean dose of glimepiride 
during the treatment period was 2.7 mg daily.1

Treatment with both empagliflozin 25 mg and 
glimepiride reduced HbA1c from baseline by an 
adjusted mean of 0.7% at the 52 week follow-up. 
The adjusted mean change in HbA1c from baseline 
between empagliflozin 25 mg and glimepiride was 
an observed difference of 0.07%, and excluded the 
prespecified noninferiority margin of 0.3%.1

Empagliflozin therapy resulted in a mean 3.9% reduc-
tion in body weight from baseline, while glimepiride 
therapy led to a mean 2% increase in body weight 
from baseline. The difference of 5.9%, or 10.8 pounds, 
between the 2 study arms was statistically significant 
(P<.0001).

Similarly, there was a significant difference between 
empagliflozin and glimepiride in terms of adjusted 
mean change in SBP from baseline. Empagliflozin 
therapy was associated with a 3.6 mm Hg adjusted 
mean reduction in SBP, whereas glimepiride therapy 
was associated with a 2.2 mm Hg adjusted mean 
increase (P<.0001).1 

Empagliflozin As An Add-On Therapy
The safety and efficacy of empagliflozin as an add-

on therapy was demonstrated with 3 medications: 
(1) metformin; (2) metformin plus a sulfonylurea; 
and (3) insulin with or without metformin and/or a 
sulfonylurea.1 

A total of 637 patients with type 2 diabetes mellitus 

Jardiance® (empagliflozin)

On August 1, 2014, Boehringer Ingelheim 
announced the FDA approved Jardiance® 
(empagliflozin) tablets as a treatment for 
type 2 diabetes in conjunction with diet 
and exercise. 

Empagliflozin is a sodium glucose co-
transporter 2 (SGLT2) inhibitor, which is 
the newest class of oral antihyperglycemic 
drugs. Clinical study findings show that 
empagliflozin, both as a monotherapy and 
in combination across a range of back-
ground treatments, including metformin, 
sulfonylurea, pioglitazone, and insulin, 
demonstrated statistically significant re-
ductions in HbA1c and significant reduc-
tions in body weight from baseline. Please 
note that empagliflozin is not indicated for 
weight loss.1

The recommended dose of empagliflozin 
is 10 mg once daily in the morning. If 
additional glycemic control is needed in 
patients tolerating empagliflozin, the dose 
may be increased to 25 mg once daily. Empa-
gliflozin comes in 10-mg and 25-mg tablets.

The FDA approved empagliflozin based on 
the outcomes of 10 multinational clinical 
trials that included >13,000 adults diag-
nosed with type 2 diabetes. Given its proven 
HbA1c reduction as a monotherapy and 
in combination with other therapies (eg, 
metformin, metformin plus a sulfonylurea, 
and insulin with or without metformin 
and/or a sulfonylurea), its demonstrated 
safety profile, and once-daily oral dosing, 
empagliflozin is an effective treatment 
option for improving glycemic control in 
adult patients with type 2 diabetes along 
with diet and exercise.1

Diabetes affects 9.3% of Americans, or over 
29 million people. Approximately 90% to 
95% of them have type 2 diabetes. The total 
annual costs, both direct and indirect, as-
sociated with diabetes in the United States 
have been estimated at $245 billion. People 
with diabetes experience average medical 
expenditures 2.3 times higher than those 
without diabetes. Common comorbidities of 
diabetes include high blood pressure, high 
blood low-density lipoprotein cholesterol, 
heart disease, stroke, blindness, renal im-
pairment, and amputations.2
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participated in a double-blind, placebo-controlled 
study lasting 24 weeks that evaluated the efficacy and 
safety of empagliflozin in combination with metformin. 
Patients with inadequately controlled type 2 diabetes 
on at least 1500 mg of metformin per day entered an 
open-label, 2-week placebo run-in. At the end of the 
run-in period, patients who remained inadequately 
controlled and had an HbA1c between 7% and 10% 
were randomized to placebo, empagliflozin 10 mg, 
or empagliflozin 25 mg.1

Empagliflozin plus metformin reduced HbA1c 
from a mean baseline of 7.9% at 24 weeks. For the 
10-mg and 25-mg doses, the mean reductions from 
baseline were 0.7% and 0.8%, respectively. In both 
empagliflozin groups, the changes from baseline were 
significantly different from placebo plus metformin 
that was reduced by an average of 
0.1% from baseline (P<.0001). An 
HbA1c value <7% was achieved by 
13%, 38%, and 39% of patients 
treated with placebo, empagliflozin 
10 mg, and empagliflozin 25 mg, 
respectively.1

Empagliflozin therapy reduced 
body weight from a mean baseline 
ranging from 176 pounds to 180 
pounds. The adjusted mean per-
cent change in body weight from 
baseline was also significant for empagliflozin plus 
metformin vs metformin plus placebo (−2.5% for 
10 mg, −2.9% for 25 mg, and −0.5% for metformin 
plus placebo, P<.0001).1 Treatment with empagliflozin 
combined with metformin significantly reduced SBP 
with placebo by 4.1 mm Hg (placebo-corrected, 
P<.0001) for 10 mg and 4.8 mm Hg (placebo-corrected, 
P<.0001) for 25 mg.1

The safety of empagliflozin in combination with 
metformin plus a sulfonylurea was demonstrated 
in another study. A total of 666 patients with type 
2 diabetes mellitus participated in a double-blind, 
placebo-controlled, 24-week study to evaluate ef-
ficacy. Patients with inadequately controlled type 2 
diabetes on at least 1500 mg per day of metformin 
and on a sulfonylurea, entered a 2-week, open-label 
placebo run-in. At the end of the run-in, patients 
who remained inadequately controlled and had an 
HbA1c between 7% and 10% were randomized 
to placebo, empagliflozin 10 mg, or empagliflozin 
25 mg.1 Empagliflozin reduced HbA1c from a mean 
baseline of 8.1%. Adjusted mean reductions from 
baseline of 0.8% were observed in both empagliflozin 
treatment groups. The adjusted mean changes from 
baseline in HbA1c following empagliflozin therapy 
were significantly different from those observed in 
the placebo group, which was reduced by an aver-
age of 0.2% (P<.0001). An HbA1c value <7% was 
achieved by 9%, 26%, and 32% of patients treated 
with placebo, empagliflozin 10 mg, and empagliflozin 
25 mg, respectively.1

Empagliflozin reduced body weight from mean 

baseline values of approximately 168 pounds to 172 
pounds. For the 10-mg and 25-mg doses, the adjusted 
mean reductions from baseline in body weight were 
2.9% and 3.2%, respectively, or approximately 5 
pounds.1

In the final study, a total of 494 patients with type 
2 diabetes mellitus participated in a double-blind, 
placebo-controlled study lasting 78 weeks to evaluate 
the efficacy and safety of empagliflozin as an add-on 
therapy to insulin. Patients entered a 2-week pla-
cebo run-in period on basal insulin, with or without 
metformin and/or sulfonylurea background therapy. 
Following the run-in period, patients with inadequate 
glycemic control were randomized to receive the addi-
tion of placebo, empagliflozin 10 mg, or empagliflozin 
25 mg. Patients were maintained on a stable dose of 

insulin prior to enrollment, during 
the run-in period, and during the 
first 18 weeks of treatment. For 
the remaining 60 weeks, insulin 
could be adjusted. The mean to-
tal daily insulin dose at baseline 
for placebo, empagliflozin 10 mg, 
and 25 mg, was 48 IU, 45 IU, and 
48 IU, respectively.1

Empagliflozin reduced HbA1c 
from a mean baseline of 8.3% after 
18 weeks of treatment. For the 10-

mg and 25-mg doses, the adjusted mean reductions 
from baseline were 0.6% and 0.7%, respectively. 
The adjusted mean changes from baseline in HbA1c 
following empagliflozin therapy were significantly 
different from placebo, which remained unchanged 
(P<.0001). An HbA1c value <7% was achieved by 
5.5%, 18%, and 19.5% of patients treated with 
placebo, empagliflozin 10 mg, and empagliflozin 25 
mg, respectively. 

Empagliflozin also reduced body weight from mean 
baseline values ranging from approximately 198 
pounds to 209 pounds. For the 10 mg and 25 mg doses, 
the adjusted mean reductions in body weight from 
baseline were 1.8% (P=.0052) and 1.4% (P=.0463), 
respectively, or approximately 3 pounds. 

Safety Notes
Empagliflozin should not be used in 

patients with a history of serious hyper-
sensitivity to empagliflozin or in patients 
with severe renal impairment, end-stage renal 
disease, or dialysis.

Empagliflozin decreased estimated glo-
merular filtration rate (eGFR) and increased 
serum creatinine. Assessment of renal function 
is recommended prior to initiation of empa-
gliflozin and periodically thereafter, especially 
in patients with eGFR <60 mL/min/1.73m2. 
No dose adjustment is needed in patients with 
an eGFR ≥45 mL/min/1.73 m2. Empagliflozin is not 
recommended in patients with an eGFR <45 mL/
min/1.73 m2. Empagliflozin should be discontin-

ued if eGFR is persistently <45 mL/min/1.73 m2.1

Patients with renal impairment, low SBP, those tak-
ing diuretics, and the elderly should be monitored for 
symptomatic hypotension. It is suggested that prior 
to initiating empagliflozin, volume contraction and 
volume status should be assessed. 

Coadministration of empagliflozin with diuretics 
resulted in increased urine volume and frequency of 
voids, which might enhance the potential for volume 
depletion. Coadministration of empagliflozin with 
insulin or insulin secretagogues increases the risk for 
hypoglycemia; therefore, a lower dose of insulin or 
the insulin secretagogue may be required to reduce 
the risk of hypoglycemia when used in combination 
with empagliflozin.1

The most common adverse reactions (>5%) associ-
ated with placebo, empagliflozin 10 mg, and 25 mg 
were urinary tract infections (7.6%, 9.3%, 7.6%, 
respectively) and female genital mycotic infections 
(1.5%, 5.4%, 6.4%, respectively).

When empagliflozin was administered with insulin 
or sulfonylurea, the incidence of hypoglycemic events 
was increased.

Empagliflozin Facts
•  The FDA announced the approval of empagliflozin 

on August 1, 2014, for the treatment of type 2 
diabetes

•  The safety and efficacy of empagliflozin was 
demonstrated in 10 multinational clinical trials

•  Empagliflozin is a Boehringer Ingelheim product

Additional Resource
Prescribing Information for Jardiance®: http://

bidocs.boehringer-ingelheim.com/BIWebAccess/
ViewServlet.ser?docBase=renetnt&folderPath=/
Prescribing+Information/PIs/Jardiance/jardiance.pdf
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The safety and 
efficacy of 

empagliflozin as an 
add-on therapy was 
demonstrated with 

3 medications.
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