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1. Early identification of type 2 diabetes
2. Smart lens to monitor blood sugar
3. Winning Combination

 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. Oral, intranasal, and subcutaneous osmotic minipump GLP-1R 

agonists
6. A combination pump and CGM
7. An example a new drug class
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Fiorentino TV et al. J Clin Endocrinol Metab 2015 

Plasma glucose levels during OGTT in subjects with NGT 1h-low, NGT 
1h-high, isolated IFG and IGT
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				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.









Cox regression analyses adjusted for age, gender and BMI at baseline 
comparing the risk of NGT 1h-high, isolated IFG and IGT to develop 

T2DM
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Fiorentino TV et al. J Clin Endocrinol Metab100:3744-3751, 2015 
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				Serie 1		Serie 2		Serie 3
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				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







Study NGT 1-h
PG<155

NGT 1-h 
PG>155

Odds
Ratio

95% 
CI

San Antonio 
Heart Study

33/250 32/1117 5,15 3,10 to 8,56

Botnia Study 15/191 12/946 6,63 3,05 to 14,41

Asian Indians 98/502 50/677 3,04 2,11 to 4,37

CATAMERI 10/60 5/170 6,60 2,15 to 20,21

Total 
(random 
effects)

156/1003 99/291
0

4,51 2,97 to 
6,85

Test for Heterogeneity for 4 studies:
P= 0,1313, I2= 46,67%

Meta-analysis of four prospective studies
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OR: 4.51

95% CI 2.97-6.85;
P <0.001



Fiorentino TV et al. Nutr Metab Cardiovasc Dis  2016
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T2DM

(n=242)

%

Proportion of subjects with 1-h PG >155mg/dl across dysglycemic conditions.
The CATAMERI study (n=3020)

1-h PG >155mg/dl


Grafico1

		74.6		25.4

		43.4		56.6

		22.4		77.6

		6.2		93.8

		1.2		98.8



1h PG <155

1h PG>155



Foglio1

				1h PG <155		1h PG>155		Serie 3

				74.6		25.4		2

				43.4		56.6		2

				22.4		77.6		3

				6.2		93.8		5

				1.2		98.8

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







1. Early identification of type 2 diabetes
2. Smart lens to monitor blood sugar
3. Winning Combination

 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. Oral, intranasal, and subcutaneous osmotic minipump GLP-1R 

agonists
6. A combination pump and CGM
7. An example a new drug class



Researchers are developing small implants that can monitor blood sugar,
eliminating the need for daily finger pricks and injections.
Google and Alcon are partnering to develop a contact lens that monitors
glucose contained in tears and transmits the data through a tiny antenna.

Smart Lens



1. Early identification of type 2 diabetes
2. Smart lens to monitor blood sugar
3. Winning Combination

 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. Oral, intranasal, and subcutaneous osmotic minipump GLP-1R 

agonists
6. A combination pump and CGM
7. An example a new drug class



Rationale for combination of SGTL2 inhibitors with DPP-4 inhibitors

SGTL2 inhibitors 
• Insulin-independent glucose 

reduction
• Increase in glucagone release
• No increase in hypoglycaemia
• Weight loss
• Blood pressure lowering

DPP-4 inhibitors
• Glucose-dependent insulin 

secretion
• Reduction in glucagon release
• No increase in hypoglycaemia
• Weight neutral

Complementary 
actions

Additive 
effects



Merovci  A et al. J Clin Invest. 124(2):509–514, 2014

Plasma glucagon concentrations and EGP in the study



Expected metabolic effects of SGLT2 inhibition based on 
the mode of action

SGLT2: sodium-glucose transporter 2



Hansen L et al. Endocr Pract. 20:1187-1197, 2014

Adjusted mean change from baseline in AUC 0 to 180 minutes for 
glucagon at 24 weeks during a meal tolerance test
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				Serie 1		Serie 2		Serie 3
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		Categoria 2		2.5		4.4		2

		Categoria 3		3.5		1.8		3

		Categoria 4		4.5		2.8		5

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







Rosenstock J, Diabetes Care 2014 [ePub ahead of print]

Mean (SE) HbA1c over time and adjusted mean change from baseline 
in HbA1c at 24 weeks



DeFronzo R et al. Diabetes Care 38:384–393, 2015

Combination of empagliflozin and linagliptin as second-line therapy in 
subjects with type 2 diabetes inadequately controlled on metformin



DeFronzo R et al. Diabetes Care 38:384–393, 2015

Combination of empagliflozin and linagliptin as second-line therapy in 
subjects with type 2 diabetes inadequately controlled on metformin

Change from baseline in HbA1c at week 24



DeFronzo R et al. Diabetes Care 38:384–393, 2015

Combination of empagliflozin and linagliptin as second-line therapy in 
subjects with type 2 diabetes inadequately controlled on metformin

Subjects with HbA1c >7% who reached HbA1c <7% at week 52



DeFronzo R et al. Diabetes Care 38:384–393, 2015

Combination of empagliflozin and linagliptin as second-line therapy in 
subjects with type 2 diabetes inadequately controlled on metformin

Change from baseline in body weight at week 52



Rationale for combination of SGTL2 inhibitors with a GLP-1R 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-1R 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



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



GLP-1: its role in weight loss

Energy intake



Frias JP et al. Lancet Diabetes Endocrinol 2016



Mean change in HbA1c and proportion of patients achieving an HbA1c target 
of less than 7% or of <6.5% at week 28

Frias JP et al. Lancet Diabetes Endocrinol 2016



Mean change in body weight at week 28

Frias JP et al. Lancet Diabetes Endocrinol 2016



Rationale for combining GLP-1RA and basal insulin analogs 



 Unique anticipated properties
 Glycaemic control throughout the day with FPG 

reduction and PPG coverage at all meals
 Steady titration profile and more favourable 

safety profile
 Once-daily single subcutaneous injection
 3 mL pre-filled pen
 Fixed ratio of IDeg (100 U/mL) and liraglutide 

(3.6 mg/mL)

Combination IDegLira

Li
ra

gl
ut
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e

1.8 mg 

50 UInsulin degludec

Max dose

Liraglutide

IDegLira

Insulin degludec

50 U IDeg + 1.8 mg liraglutide

50 dose
steps 

Insulin titration to 
achieve glycaemic control

IDeg, insulin degludec; IDegLira, insulin degludec/liraglutide
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0.0

−1.28%

∆HbA1c EOT

7.0%

−1.44% 6.9%

*p<0.0001 vs. IDeg and 
vs. liraglutide

−1.91%* 6.4%

7.1%

6.9%

6.4%

∆HbA1c EOT

−1.21%

−1.40%

−1.84%*

*p<0.0001 vs. IDeg 
and vs. liraglutide

IDegLira (n=833)

IDeg (n=413)

Lira (n=414)

Week 26 Week 52

Mean values with error bars (standard error mean) based on FAS and LOCF imputed data 
p-values are from an ANCOVA model 
FAS, full analysis set; LOCF, last observation carried forward

Gough et al. Diabetes Obes Metab 17: 965–973, 2015

DUAL I extension
HbA1c over time
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Estimated treatment differences and p values are from an ANCOVA model

Gough et al. Diabetes Obes Metab 17: 965–973, 2015
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Efficacy of iGlarLixi, insulin glargine, and lixisenatide in insulin-naïve 

Lixisenatide and Insulin Glargine/Lixisenatide Briefing Document EMDAC Advisory Committee Meeting, FDA 25 May 2016
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Glargine



Mean change in weight from baseline to Week 30 with iGlarLixi

Lixisenatide and Insulin Glargine/Lixisenatide Briefing Document EMDAC Advisory Committee Meeting, FDA 25 May 2016
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1. Early identification of type 2 diabetes
2. Smart lens to monitor blood sugar
3. Winning Combination

 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. Oral, intranasal, and subcutaneous osmotic minipump GLP-1R 

agonists
6. A combination pump and CGM
7. An example a new drug class
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P=0.003

Sesti et al.unplublished 


Grafico1

		1

		1.31

		1.24

		1.24



Colonna1



Foglio1

				Colonna1

				1

				1.31		0.13

				1.24		0.15

				1.24		0.04

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







L’espressione di SGTL1 correla con la glicemia  a 1 ora post-carico

Sesti et al.unplublished 



LX4211, a Dual SGLT1/SGLT2 inhibitor, improves both fasting and post-load 
glucose levels

Zambrowicz B et al. Clin Pharmacol Ther 92:158-69, 2012



LX4211, a Dual SGLT1/SGLT2 inhibitor, improves both fasting and post-load 
glucose levels

Zambrowicz B et al. Clin Pharmacol Ther 92:158-69, 2012

OGTT glucose AUCs
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 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. Oral, intranasal, and subcutaneous osmotic minipump GLP-1R 

agonists
6. A combination pump and CGM
7. An example a new drug class



Meier JJ et al. Diabetologia 58:1745–1750, 2015



Novel delivery technologies









Dose-dependent glucose lowering and body weight reductions with the novel 
oral formulation of semaglutide in patients with early type 2 diabetes

Jabbour S, et al. Presented at ENDO 2015. April 1-4, 2016; Boston, Massachusetts. Abstract OR15-3



Ueno H  et al. Diabetes Care 37:2024–2027, 2014

Intranasal administration of GLP-1 in Japanese patients with Type 2 Diabetes

Calcio carbonato
Ψ 60 µm

Amido di mais

GLP-1(7-37)amide umano



Ueno H  et al. Diabetes Care 37:2024–2027, 2014

Intranasal administration of GLP-1 in Japanese patients with Type 2 Diabetes
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Stewart ZA et al. N Engl J Med 375:644-54, 2016

Closed-loop insulin delivery during pregnancy in women with type 1 diabetes

An individually-adaptive control algorithm is housed on a tablet computer and uses glucose readings from the
continuous glucose monitor to adjust insulin delivery via the insulin pump every 12 minutes when closed-loop is
turned on. Pre-meal boluses are given manually (15-30 minutes before eating), using the bolus adviser on the insulin
pump.



Stewart ZA et al. N Engl J Med 375:644-54, 2016

Median sensor-recorded glucose values over a 24-hour period with sensor-
augmented pump therapy and closed-loop insulin delivery

The percentage of time that overnight glucose levels were in the target range (63 to 140 mg/dl) was higher during
closed-loop therapy than during control therapy (74.7% vs. 59.5%; absolute difference, 15.2%; 95% CI, 6.1 to
24.2; P = 0.002)



1. Early identification of type 2 diabetes
2. Smart lens to monitor blood sugar
3. Winning Combination

 SGTL2 inhibitors + DPP4 inhibitors
 SGTL2 inhibitors + GLP-1R agonists
 GLP-1R agonists + basal insulin

4. Dual SGLT1/SGLT2 inhibitors
5. GLP-1R agonist under the skin
6. Oral and intranasal GLP-1R agonists
7. A combination pump and CGM
8. An example a new drug class



Imeglimin: mechanism of action in the mitochondria



Imeglimin: an oral compound addressing two main T2D defects



The efficacy of Imeglimin as add-on therapy in patients with T2DM 
inadequately controlled with metformin or sitagliptin monotherapy

sitagliptin

-0.44%

-0.72%

Fouqueray P et al. Diabetes Care 36:565–8, 2013
Fouqueray P et al. Diabetes Care 37:1924–30, 2014
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HGP, hepatic glucose production; DPP-4 Inh, dipeptidyl peptidase-4 inhibitor; SGLT2, sodium glucose 
cotransporter-2; TZDs, thiazolidinediones; GLP-1, glucagon-like peptide 1; SU, sulphonylurea
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