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Healthy eating, weight control, increased physical activity & diabetes education 
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If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote  
any specific preference - choice dependent on a variety of patient- & disease-specific factors): 
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If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote  
any specific preference - choice dependent on a variety of patient- & disease-specific factors): 

If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add  
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i: 

Metformin            
+ 

Combination 
injectable  
therapy‡	

GLP-1-RA Mealtime Insulin 

Insulin (basal) 

 + 

Diabetes Care 2015;38:140-149; Diabetologia 2015;10.1077/s00125-014-3460-0 

SGTL2 inhibitors?
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Expected clinical effects of SGLT2 inhibition based on the 
mode of action

Increased 
Glucose Excretion

Loss of 
energy 

(calories)

 Body 

weight

Reduced 
glycaemia

FPG
 PPG
 HbA1c

Modified from Abdul-Ghani MA, et al. Endocr Rev. 2011; 32:515–31SGLT2: sodium-glucose transporter 2

Increased 
Sodium Excretion

Reduced 
sodium load

 Blood 

Pressure
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Rationale for combination of SGTL2 inhibitors with insulin

SGTL2 inhibitors 

• Insulin-independent glucose 
reduction

• Reduction in FPG and PPG

• Low risk of hypoglycaemia

• Weight loss

• Blood pressure lowering

Insulin therapy

• Increased doses to ensure 
glycemic control

• Chronic hyperinsulinemia 
(atherogenesis?)

• Increased risk of hypoglycaemia

• Weight gain

• Fluid retention

Complementary 
actions

Additive 
effects
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Empagliflozin 10 mg QD 
(n = 169)

Fixed basal 
insulin 

dose period

Adjustable basal 
insulin 

dose period

78-week study with empagliflozin as add-on to long-acting insulin
Study design

• Patients with T2D with inadequate 
glycaemic control despite treatment 
with a stable dose of basal insulin ±
metformin and/or sulphonylurea.

• HbA1c of > 7% and ≤10% at screening

Empagliflozin 25 mg QD 
(n = 155)

Placebo QD 
(n = 170)

2 weeks

Placebo 
run-in period

Randomization 
(n = 494)

Week 18 Week 78

• During the first 18 weeks of the study, 
basal insulin dose remained fixed.

• During the next 60 weeks, insulin dose was 
adjusted at the discretion of the investigator. 
for any confirmed FPG level >110 mg/dL

• Following the treatment period, patients were 
followed up for 4 weeks

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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78-week study with empagliflozin as add-on to long-acting insulin 
HbA1c change from baseline over time to Week 78

N/Week BL 12 18 30 42 54 66 78

Placebo 156 129 141 132 119 113 105 98

10 mg QD 160 132 148 137 123 121 115 114

25 mg QD 137 120 123 114 110 107 98 96

-0.71 
(95% CI: -0.96, -

0.46)
p < 0.0001

-0.43 
(95% CI:  

-0.67, -0.19)
p = 0.0005

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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78-week study with empagliflozin as add-on to long-acting insulin 
Change from baseline in body weight over time

N/Week BL 12 18 30 42 54 66 78

Placebo 160 160 145 141 133 114 105 100

10 mg QD 164 163 152 148 136 120 114 113

25 mg QD 144 143 133 125 117 106 97 96

-3.12(95% CI: -5.39, 
-0.05) p = 0.0073 

-3.63
(95% CI: -5.81, 

-1.45) p = 0.0012

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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BL, baseline; CI, confidence interval; IU, insulin dose; QD, once daily; SE, standard error.
MMRM. FAS (OC-78). 

78-week study with empagliflozin as add-on to long-acting insulin 
Change in basal insulin dose over time

N/Week BL 6 12 18 30 42 54 66 78

78 150 150 146 140 130 120 112 105 102

10 mg QD 155 155 151 146 133 126 122 117 115

25 mg QD 138 138 126 121 116 111 104 98 96

-5.96 (95% CI:              
-10.79, -1.13)

p = 0.0159

-6.04 (95% 
CI:  -10.69, -

1.39)
p = 0.0112

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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78-week study with empagliflozin as add-on to long-acting insulin 
Change in SBP at Week 78

Mean baseline

133.9 132.4 132.8

-2.3
NS-4.0

p < 0.01

Empagliflozin

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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*Plasma glucose ≤ 3.9 mmol/l (≤ 70 mg/dL) and/or requiring assistance. 

78-week study with empagliflozin as add-on to long-acting insulin
Frequency of patients with hypoglycaemia* at Week 78

Rosenstock J, et al. Diabetes Obes Metab 17: 936–948, 2015
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Wilding JPH et al. Diabetes Obes Metab 16: 124–136, 2014

Mean daily insulin dose was 77.1 U, with 17% using only basal insulin and 83% using 
bolus regimenDiapositiv
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Wilding JPH et al. Diabetes Obes Metab 16: 124–136, 2014

ST= short term
LT= long termDiapositiv
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Wilding JPH et al. Diabetes Obes Metab 16: 124–136, 2014
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DAPA vs Placebo as Add-On to INS
One or more episodes of hypoglycaemia at 104 Weeks
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Canagliflozin add-on to insulin (>20 IU/day) substudy from CANVAS: 
HbA1c changes over 52 weeks

Neal B. et al. Diabetes Care 38:403–411, 2015

LS mean
change

–0.69%

–0.55%

0.03%

–0.58%
(95%CI  –0.68, –0.48)

–0.81%
(95%CI  –0.83, –0.63) 

0 12 18

Time (weeks)

Baseline (%) 8.38.38.2 Difference 
vs PBO

26 39 52
–1.0

–0.8

–0.6

–0.4

–0.2

0

0.2

PBO = 690 subjects
100 CANA= 692 subjects
300 CANA= 690 subjects
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Canagliflozin add-on to insulin (>20 IU/day) substudy from CANVAS: 
body weight changes over 52 weeks

Neal B. et al. Diabetes Care 38:403–411, 2015

Baseline (kg)

Time (weeks)

LS mean
% change

–3.0 kg

–2.3 kg

0.1 kg

–2.4 kg
(95%CI: –2.9, –1.9)

–3.0 kg
(95%CI: –3.5, –2.6)

Difference 
vs PBO

97.7 96.9 96.7

0 12 18 26 526

–3,5

–3,0

–2,5

–2,0

–1,5

–1,0

–0,5

0

0,5
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Canagliflozin add-on to insulin (>20 IU/day) substudy from CANVAS: 
Blood pressure changes over 52 weeks

Neal B. et al. Diabetes Care 38:403–411, 2015

Systolic BP Diastolic BP

Baseline (mmHg) 137.0 138.2 75.8 76.4138.2 76.9

–3.2 mmHg 
(95%CI : –4.8; –1.7)

–6.2 mmHg 
(IC 95% : –7.7; –4.6)

–1.2 mmHg 
(95%CI : –2.1; –0.3)

–2.3 mmHg 
(95%CI : –3.2; –1.4)
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Canagliflozin add-on to insulin (>20 IU/day) substudy from CANVAS:
Frequency of patients with severe hypoglycaemia  at Week 52

Neal B. et al. Diabetes Care 38:403–411, 2015
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Rationale for combination of SGTL2 inhibitors with a GLP-1 agonist

SGTL2 inhibitors GLP-1 agonists

Complementary 
actions

Additive 
effects

?
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Whole body and tissue glucose disposal during the euglycemic insulin clamp 
studies performed in subjects with type 2 diabetes before (Baseline) and 

after 14 days of treatment with dapagliflozin (Dapa) or placebo (Plac)
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Placebo Dapagliflozin Placebo Dapagliflozin

Merovci  A et al. J Clin Invest. 124(2):509–514, 2014
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Insulin secretion (A) and beta-cell function (B) in dapagliflozin-treated and 
placebo-treated T2DM patients at baseline and after 2 weeks of treatment

Dapa: Dapagliflozin
Plac: Placebo

Merovci  A et al. J Clin Endocrinol Metab 100: 1927–1932, 2015
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Merovci  A et al. J Clin Invest. 124(2):509–514, 2014

Plasma glucagon concentrations and EGP in the study
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Schematic representations illustrating the mechanism of glucagon regulation in human islets 
after SLC5A2 inhibition with dapagliflozin

Bonner C et al. Nature Medicine 21:512–517,  2015
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Expected metabolic effects of SGLT2 inhibition based on 
the mode of action

SGLT2: sodium-glucose transporter 2
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Exenatide OW versus twice daily for the treatment of type 2 diabetes: 
Changes in plasma glucagon levels-DURATION-1

Drucker et al. Lancet 372: 1240–50, 2008

* P<0.0001
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Glucagon 
secretion

Pancreatic cells: -cell -cell -cell

Hepatic glucose 
production

Insulin 
secretion

Eccessive hepatic glucose production

GLP-1
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Time course of observed and predicted (by glycosuria) weight loss and 
calculated rates of energy intake in men with T2DM treated with empagliflozin

(25 mg/day) for 90 weeks

Ferrannini G. et al. Diabetes Care 38:1730–1735, 2015
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GLP-1: its role in weight loss

Energy intake
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Rationale for combination of SGTL2 inhibitors with a GLP-1 agonist

SGTL2 inhibitors 

• Insulin-independent glucose 
reduction

• Increase in glucagone release

• No increase in hypoglycaemia

• Weight loss

• Blood pressure lowering

• Increase in energy intake

GLP-1 agonists

• Glucose-dependent insulin 
secretion

• Reduction in glucagon release

• No increase in hypoglycaemia

• Weight loss

• Blood pressure lowering

• Reduction in energy intake

Complementary 
actions

Additive 
effects
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Fulcher G. et al. Diabetes Obes Metab 18: 82–91, 2016

Canagliflozin add-on to GLP-1 receptor agonists substudy from 
CANVAS: HbA1c changes over 18 weeks
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Fulcher G. et al. Diabetes Obes Metab 18: 82–91, 2016

Canagliflozin add-on to GLP-1 receptor agonists substudy from 
CANVAS: Body weight changes over 18 weeks
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Fulcher G. et al. Diabetes Obes Metab 18: 82–91, 2016

Canagliflozin add-on to GLP-1 receptor agonists substudy from 
CANVAS: Blood pressure changes over 18 weeks
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Effects of canagliflzion added to GLP-1 agonists in 75 subjects with T2DM in a real 
world study

Saroka RM et al. Endocr Pract 21: 1315-1322, 2015 
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SGTL2 inhibitors and GLP-1 receptor agonist combo
Ongoing Trials

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



• Diabetes is an obesity-related disease

– SGLT2 inhibitors help patients lose weight

• Many patients have inadequate blood pressure control despite multiple 

treatments

– SGLT2 inhibitors lower blood pressure

• Hypoglycaemia is an important and costly complication that reduces 

compliance

– SGLT2 inhibitors have a low risk of causing hypoglycaemia

• Increasing insulin doses often promotes weight gain without improving 

control

– SGLT2 inhibitors can help break the cycle of weight gain and escalating 

insulin doses 

SGTL2 inhibitors in combination with injectable therapies
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Long-term efficacy of Dapagliflozin in patients with T2DM receiving high doses of 
insulin (>30 UI/die): adjusted mean changes in HbA1c level over time

Wilding J, et al. Ann Intern Med 156:405-415, 2012
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Diabetes is a progressive disease that requires reassessment to reach target

Canada
(DICE)2

HbA1c 

<7%

51%49%

Latin America
(DEAL)1

HbA1c 

<7%

43%

57%

Achieving glycaemic target

Failed to achieve glycaemic target

US
(NHANES)4

HbA1c <7%

57%43%

DEAL, Diabetes En America Latina; CODE-2, The Cost of Diabetes in Europe - Type II; DICE, Diabetes in Canada Evaluation; NDA, National 
Diabetes Audit; NHANES, National Health and Nutrition Examination Survey
1. Lopez Stewart et al. Rev Panam Salud Publica 2007;22:12–20; 2. Harris et al. Diabetes Res Clin Pract 2005;70:90–7;
3. Liebl et al. Diabetologia 2002;45:S23–8; 4. Hoerger et.al. Diabetes Care 2008;31:81–6; 5. HSCIC et al. National Diabetes Audit Report, 2011-
12

England and Wales
(NDA5)

HbA1c 

<6.5%

25%

75%

Europe
(CODE-2)3

HbA1c <6.5%

31%

69%

31%

69%

49% 51% 57%43%
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Canagliflozin add-on to basal insulin substudy from CANVAS: HbA1c changes over 52 weeks
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