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. Early identification of type 2 diabetes

2. Smart lens to monitor blood sugar

. Winning Combination xO\.
» SGTL2 inhibitors + DPP4 inhibitors 2
» SGTLZ2 inhibitors + GLP-1R agonists ,b\&’b
» GLP-1R agonists + basal insulin
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4. Dual SGLT1/SGLT2 |nh|bgqur§‘ Q@"o
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Plasma glucose levels during OGTT in subjects with NGT 1h-low, NGT
1h-high, isolated IFG and IGT
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				NGT 1h-low		NGT 1h-high		Isolated IFG		IGT

		0		86		90		106		98

		30		128		160		158		167

		60		115		177		154		186

		90		104		144		131		179

		120		100		114		106		165

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.
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Cox regression analyses adjusted for age, gender and BMI at baseline
comparing the risk of NGT 1h-high, isolated IFG and IGT to develop

[ZDM

0.44-8.29

NGT NGT Isolated
1-h PG<155 1-h PG>155 IFG
(n=174) (n=60) (n=72)

IGT
(n=86)

Fiorentino TV et al. J Clin Endocrinol Metab100:3744-3751, 2015
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				Serie 1		Serie 2		Serie 3

				1		2.4		2

				4.2		4.4		2

				1.91		1.8		3

				6.67		2.8		5

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






Meta-analysis of four prospective studies

Study NGT1-h  NGT1-h  Odds 95%
PG<155 PG=155 Ratio Cl eg-l\fa-
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San Antonio 33/250 32/1117 515 3,10to 8,56 _._.\,ébé.& X
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Test for Heterogeneity for 4 studies:
P=0,1313, I1°= 46,67%




Proportion of subjects with 1-h PG =155mg/dl across dysglycemic conditions.

The CATAMERI study (n=3020)

100 1

[]1-h PG =155mg/ad

93,8

Isolated Isolated IFG/IGT

NGT
(n=1658) IFG IGT combo
(n=401) (n=397) (n=302)

98,8

New
T2DM
(n=242)

Fiorentino TV et al. Nutr Metab Cardiovasc Dis 2016
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				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 3‘06\'0\°

» SGTLZ2 inhibitors + DPP4 inhibitors

» SGTL2 inhibitors + GLP-1R agonists ,b\&’b

» GLP-1R agonists + basal insulin
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Smart Lens

Q% \©
Researchers-\@r@((gevgloping small implants that can monitor blood sugar,
eliminatigg""txh‘ebﬁeed for daily finger pricks and injections.

Googléb\gnd?%lcon are partnering to develop a contact lens that monitors
glucose contained in tears and transmits the data through a tiny antenna.



. Early identification of type 2 diabetes

2. Smart lens to monitor blood sugar

. Winning Combination xO\.
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Rationale for combination of SGTL2 inhibitors with DPP-4 inhibitors

Complementary
actions

SGTLZ2 inhibitors DPP-4 inhibitors

e Insulin-independent glucose : :
- ¢ [ J -
reduction - Glucose-dependent insulin
: secretion
Increase in glucagone release .
: : ,_ e Reduction in glucagon release
No increase in hypoglycaemia : : .
:  No increase in hypoglycaemia
Weight loss :
: e Weight neutral
Blood pressure lcwering

Additive
effects




Plasma glucagon concentrations and EGP in the study

EGP (mg/kg/min)
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Expected metabolic effects of SGLT2 inhibition based on
the mode of action
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SGLT2: sodium-glucose transporter 2



Adjusted mean change from baseline in AUC O to 180 minutes for
glucagon at 24 weeks during a meal tolerance test

Adjusted meas change from baseline

in glucagon AUC (pg/ml)

-415

SAXA+ DAPA+MET SAXA+MET DAPA+MET

Hansen L et al. Endocr Pract. 20:1187-1197, 2014
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				Serie 1		Serie 2		Serie 3

				-289		-415		2346

		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.






Mean (SE) HbAlc over time and adjusted mean change from baseline

iIn HbAlc at 24 weeks
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Combination of empagliflozin and linagliptin as second-line therapy in
subjects with type 2 diabetes inadequately controlled on metformin
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Empa 25 mg/lina 5}{&’3 e 131 128
Empa 10 mg/li g( éﬁ@( 135 134 131
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Lina5mg 128 128 124 123

MMRM in full analysis set (observed cases).
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linagliptin 5 mg
Empagliflozin 25 mg/
linagliptin 5 mg
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Week
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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 HbAlc at week 24

Baseline mean 7.90 7.95 8.00

0.0
02 -
-0.4
-0.6
-0.8
-1.0

14 19 . N0 o\ -0.50%
' . (95% Cl -0.75, -0.41) (95% Cl -0.67, -0.32)
p<0.001 p<0.001

R | !
e

-0.42% -0.39%
(95% CI -0.59, -0.25) | (95% €I -0.56, -0.21)
p<0.001 p<0.001

Adjusted mean (SE) change from
baseline in HbA1c at week 24 (%)
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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 HbAlc >7%0 who reached HbAlc <7%b at week 52
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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
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Rationale for combination of SGTL2 inhibitors with a GLP-1R agonist

Complementary
actions
SGTL2 inhibitors GLP-iR agonists
< Glucose-dependent insulin

secretion
Reduction in glucagon release
No increase in hypoglycaemia
Weight loss
Blood pressure lowering
Reduction in energy intake

e Insulin-independent glucose
reduction
Increase in glucagone release
No increase in hypoglycaem:a
Weight loss
Blood pressure lowering
Increase in eneryy intake
~ 2
‘;\‘"\“’er(e

O'\QQO Q e( °

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
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GLP-1: its role in weight loss

J Appetite .

\VEnergy intake *

J Gastric empty&

O
6’66 o ol

.
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Gunn |, et al. J Endocrinol. 1997;155:197-200.
Orskov C. Diabetologia. 1992;35:701-711.
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Exenatide once weekly plus dapagllﬂqenh gn\ée daily versus
exenatide or dapagliflozin alone mﬁ@tiﬁents with type 2
diabetes inadequately contm‘l*?egbﬁnth metformin
monotherapy (DU RATC!Oﬂ\ SP a 28 week, multicentre,
double-blind, pl‘gg i ndomised controlled trial
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Frias JP et al. Lancet Diabetes Endocrinol 2016



Mean change in HbAlc and proportion of patients achieving an HbAlc target
of less than 7%b6 or of <6.5%6 at week 28

Change in HbA,, (%)
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Mean change in body weight at week 28

Change in weight (kq)
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Rationale for combining GLP-1RA and basal insulin analogs

mediated insulin
secretion

ONi

!-f','|}u[;i','f:;n*_%\.fa
\o>
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Adipose
tissue glucose
upiake

Hepatic
glucose

production

1. Del Prato 5. Lancet Diabetes Endocrinol. 2014;2:856-8.
FPG, fasting plasma glucose. 2. Drucker DI. Cell Metab. 2006;3:153-65.



Combination IDegLira

» 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 Ilraglutleece >

(3.6 mg/mL) ‘:"\ Q(e
6 N
° @
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%\ 1.8 mg
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Insulin degludec 50U

IDeg, insulin degludec; IDegLira, insulin degludec/liraglutide



DUAL | extension

HbA, . over time
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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
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Intestinal SGLT1 protein levels are increased in subjects with post-load hyperglycemia

SGLT1

B-actin

1,5 -

(=
[ ]

0,5 1

SGLT1 protein levels
o, (20 over NGT 1h-low)

NGT NGT IGT DM?2
1-h PG<155 1-h PG=155 (n=11) (n=9)
(n=12) (n=12)

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

310
B 260
O
£
£ 210
e
(e
(o)
L 160
e
Q
(&)
g 110Q
B
Qo‘;\‘\jaqe
>
O %0 | . | |

SGLT1

Sesti et al.unplublished



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

glucose levels
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Novel delivery technologies

Osmotic mini-pump — size of small matchstick %\’6
Mini-pump provides continuous smooth zero order delivery of dggg%o
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Dose-dependent glucose lowering and body weight reductions with the novel
oral formulation of semaglutide in patients with early type 2 diabetes
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Intranasal administration of GLP-1 in Japanese patients with Type 2 Diabetes
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Intranasal administration of GLP-1 in Japanese patients with Type 2 Diabetes
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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
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Median sensor-recorded glucose values over a 24-hour period with sensor-

augmented pump therapy and closed-loop insulin delivery
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. Early identification of type 2 diabetes

2. Smart lens to monitor blood sugar

© N O 0 A

. Winning Combination

» SGTLZ2 inhibitors + DPP4 inhibitors
» SGTLZ2 inhibitors + GLP-1R agonists

» GLP-1R agonists + basal insulin
&60
Dual SGLT1/SGLT2 |nh|bgj'[a@\r§ %
GLP-1R agonist un@d‘%ﬁ@@
Oral and mtraé(h‘a%ql,\dﬂ_P 1R agonists
A comb{ |gn‘)%ump and CGM
A@@?(amﬁle a new drug class



Imeglimin: mechanism of action in the mitochondria
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Imeglimin: an oral compound addressing two main T2D defects

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

Se non sufficiente, aggiungere alla metformina un secondo farmaco:

SU/Glinidi Pioglitazone Acarbose DPP4 inibitori GLP1 agonisti

Se non sufficiente, aggiungere un terzo farmaco:

SU/Glinidi Pioglitazone Acarbose DPP4 inibitori GLP1 ngog@\

Pioglitazone SU/Glinidi Pioglitazone iogli ?
g / g Pioglitazone gﬁsﬁh azfmoe’a

su[sl\ir\nsd@

Acarbose Acarbose SU/Glinidi

DPP4 inib. DPP4 inib.

[ sammo | |
GLP1 agon. GLP1 agon. *

_.\0(\6 SU/Glinidi
»J
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r g

— O
In 6@}“) caﬁi@gbntrollo con la triplice terapia, iniziare comunque la terapia insulinica, mantenendo la metformina:
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Decreased
Incretin Increased

Effect Glucose
Reabsorption

Impaired
Insulin
Secretion

DPP-4 Inh.
GLP-1R agonists

SU

DPP-4 Inh.
GLP-1R agonist
Insulin

H ‘ P"L_'_‘F}G Increased

. Lipolysis
2 DPP-4 Inlb\o {\%\ ~and
- LP-1R a@@nlst%o TZDs Adipokines
Increased 2 . o¢ i
Glucagon Secretion (2 e(‘a\ Metformin
@ o Metformin Insulin
é\’(\“ TZDs
QP DPP-4 Inh.
OV R GLP-1R agonists
Insulin
Increased Decreased Glucose
HGP Uptake

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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