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PREDIABETES ALGORITHM
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GLYCEMIC CONTROL ALGORITHM

LIFESTYLE THERAPY

(Inclsding Medically Assisbed Weight Loss)
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®) ALGORITHM FOR ADDING/INTENSIFYING INSULIN oy
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Il Position Statement ADA-EASD (2016) e gli Standard di Cura ADA (2016)
suggeriscono un approccio sequenziale dopo la Metformina
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Una significativa quota di pazienti con DM 2 in
Europa non raggiunge i target glicemici

STUDIO
PANORAMA :
su 5817 pazienti
arruolati

solo il 62,6%
raggiungevano

HbA1c <7%

1. de Pablos-Velasco P et al. Clin Endocringl. 2014; B0:47=56.



Pila alta @ la HbA1c di partenza e piu e difficle raggiungere il target !

Proportion of patients achieving HbA,_ <7% with non-insulin drugs®
in a systematic review of 218 RCT (n=78,945)

59,1

Proparion with
Hbd,, <T%

T E R EEEERE:

=r.5 =8.0 =85 =<3.0 =9.5 =<10.0 z10.0

Baselina HbA,;_

“Metformin, sulfenylureas, a-glucosidase inhibitors, thiazelidinediones, glinides, dipeptidyl peptidase-d inhibitors, glucagon-ike peptide-1 analogues
RCT, randemized controlled trial

1. Esposito K_ et al. Diabetes Obes Metab. 2012; 14:228-233.



Clinical Inertia: Patient and Physician
Barriers

Lack of appropriate Patient perceptions

education of insulin treatment Hypoglycemia
and outcomes

Excess weight gain Impaired quality
of life
Complex .
regimens Barriers Lack of patient
! adherence to
Risks in patients with | treatment
comorbidities
. Beliefs about patient Financial
Resource issues competence restrictions

Peyrot M, et al, Diobetes Care, 2005;28: 267 3-2679; Elgrably F, et al. Diobetes Med, 1991;8:773-777;
Wallace TM, et al. QUL 2000093:369-374; Kunt T, et al, Int f Chin Pract Suppl. 2009:63:6- 10,



Properties of the Ideal Drug for T2DM

= Efficacious

» Good safety profile

» Slows/halts disease progression

« Well tolerated

* Low risk for hypoglycemia

» Causes weight loss

* Improves other risk factors/comorbidities

* Easy to use

* Can be used in renal and hepatic impairment

* Can be used at any stage of the disease and in
any combination



L'approccio pato-fisiologico: dal “ triumvirato” all’ “ottetto minaccioso ”
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DeFronge RA, Diabeden, J000 58040 TT3-T05; Takran A8, &1 al. Lancwsl, 3091, 378: 183197



GLP1 RA e SGLT-2i impattano su un ampio
range di meccanismi patofisiologici nel DMt 2

- W ¢

TMHHEHI:
insulin  Urinzry glucoan

B

ERCTESN
Mabriuresiy

s.la Blood Glucose

s.lr Blood Pressure
+ Heart rate
& Blopd prowsure
4 IV Funchion
E 3 I-lrl.'lm

»L Body Welght

PPy @ I Sysiolic Blood Frevware
o J T—

o Irei v Chae Slows gastric
i

1z



THE KIDNEY EMERGES AS A PREFERRED TARGET FOR GLUCOSE CONTROL

THROUGH SGLT2 INHIBITION: A NEW PARADIGM MEETING UNMET
MEEDS IN THE FUTURE OF DIABETES CARE
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Sglt2 inibitori : “ grading” per efficacia

« 26 studi (20 690 pazienti) :
= Gli SGLT2 inib. GLP1 ag. hanno mostrato un'associazione significativa con il rischio di mortalita CW

= Tutte le classi in duplice terapia hanno mostrato di ridurre i livelli di HbALC in misura simile
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Palmer 5C et al, 2016;JAMA 316(3):313-24



Sglt2 inibitori: “ grading” per sicurezza

Man sono state riscontrate differenze significative tra le classi relativamente al rischio di SAE
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Palmer 5C et al, 2016; JAMA 316(3):313-24.



SGLT-2i: Dapagliflozin

Proximal Tubule

SGLT-2 SGLT-1 "
GWT2  GlUT1

=1

Irhistled By
dapngfiois

Glucose
filtration

1 Urinary glucose . FPG and PPG | Vascular stiffness
excretion | Body weight
. Systolic blood pressure

. AIC levels

1. Bays H. Curr BMed Res Opdn, 200925571 -681. 2. Abdul-Shand BA et al. Eadocr Proct. 2008;14:T82-730. 3, Marsenic 0. 4m ) Kdrey Dfs. 2005;53:275.-883, 4.
Mather & et al. Kidmey dat. II]]],_:J'!ESIJIIP‘ 1290|5156, 5. FARKIGA PI. B. nzucchi SE. Digd Voso s Bes. 20015;102):590-100. 7. Asano T et al. Corr Aded Chem.
2003 1127172724,



Il Dapagliflozin @ un inibitore del’SGLT2 altamente selettivo e reversibile’

\ . Dapagliflazin mean Dapagliflazin
Human transporiers EC.; (nW £ 3EM)"* K, (nM + SEM)?

SGLT2 1.2 2 0.065 0.2 £ 0.06

\ SGLTY 1238147 G10 £ 180

Selactivity:

SGLTZ varsus SGLTT ol

e il

[ o] LS E RNl

1. Meng W et al. J Med Chem 2008;57:1745; 2. Washbum W J Med Chem 2008 52:1785; 3. Bellamine

A, et al. Presanted at Biomedical Transporters 2008, Thun Switzerland (8 Awg 2008); 4. Han 5, et al.
Diabetes 2008;57:1723-9.
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Dapagliflozin riducendo la glicemia migliora
la funzione beta cellulare ( effetto sulla gluco - tossicita)
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Beta cell function measured as C-Pep0=120/G0-120 IR,
in DMT2 patients treated with Dapagliflozin or PBO at
baseline and after 2 weeks * P .05 vs baseline and vs

placebo.

' Merovci et al. J Clin Endocrinel Metab. 2015 May;100{5):1927-32.
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Dapagliflozin : efficacia su HbA1c sia in monoterapia che in terapia di associazione
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HbAsc (%)

Primary endapoint for
adjusted 4 from baseline

“p=i0.001 vs placsbo

-1.08%

= Dapaglifiozin reduces HbA,. vs. placebo over 24 waaks (as monotherapy or add-on therapy)'®

Qana=dapagiiozin, MET=metformin, Gim=glimepiniade; Pio=piogitazone; InsEinsulin, HbA1C=glycated haemagiobin
1. Ferannini E, ef al. Diabeles Care 2010,33.2217-24. 2. Bakjey CJ, et al. Laricet 2010;375:2223-33. 3. Srpiek K. et al. Diabetes Obes Metab 2011,13:928
3B, 4. Hosenstock J, el al., Diabeles Care, 2012 Jul 35(7).1473-8. 5. Wi-l:llnl;l.l el al. Diabeles. 2010, 59 (Suppd 1): AZ21-A22. Abslracl 0073-0R. 6. Henry R,

al. Int.J Clin Pract 2012 May;65(5) 446-56



Dapagliflozin in add on a Metformina:efficacia su peso corporeo e massa grassa

Dx&: dual X-ray absorptiometry

Mean change in total body welght at week 24 Mean (SE) change in fat and lean mass
(prmary efficacy endpoint) at week 24 by DXA
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BOLINDER J. - J Clin Endocrinol Metab. 2012 Mar;97(3):1020-31




Dapagliflozin in associazione a Metformina verso SU, risultati a 4 anni:
“ efficacia e durability ” su HbA1c con basso rischio ipoglicemico
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Dapagliflozin in associazione a Metformina verso SU
risultati a 4 anni : efficacia su peso corporeo e
pressione arteriosa
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Dapaglifiozin in associazione a Insulina risultati
a 2 anni : efficacia su HbA1c e peso corporeo
[ cen risparmio di dosi insuliniche)
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Dapagliflozin: efficacia su HbA1c, Peso corporeo e pressione arteriosa
in pazienti con malattia cardiovascolare e ipertensione arteriosa

1. In questa popolazione di pazienti diabetici ad alto rischio CV |'efficacia di Dapagliflozin si
associa a unbuon profilo di sicurezza CV a 2 anni’
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Dapagliflozin: dal “Trial Clinico” alla “Real Life"”

Clinical trial datat1.2

As add-en to metformin and
insulin at 24 weeks, dapagliflozin delivers:

HbA,_

Add-on to MET: Add-on to insulin:

—0.84% —0.96%72

Weight

Add-on to MET: Add-on to insulin:

_2.9kg" 1.6 kg?

Real-world data81 *3-5

Az add-on te various agents including metformin and
insulin ower 612 months, dapagliflozin delivers:

HbA,_
—0.80 to —1.16%35

*Dapagiiflozin is not Endecated for the management of weight boss or blood pressere, and any changes were secondary endpoints i clinscal trials.

Susly degails are available in slide netes, MET, metfarmin; SEP, symalic Bood pressure,

1. Bailey €I, & o, Lovacet 20A0:E75:-2223-33; 2. Wilding IPH, er al. Ann fatera Med 301 2156:405-15; 3, Scheerer M, of af, Dinbetolegie urnd Stoffaecfeel 2005:10:98;
4. Schesrer M, of al. Wobetologie und Stoffwedbeel 2015.10:93; 5. Wilding IPH, of ol Poster presented at the 5152 Ewropean Assodation for the Study of Diabetes,

Stockholm, Bweden. 14-12 September 2015; Abstract A-15-209.



Dapagliflozin: *“ Potenziale di protezione cardiovascolare”

Faterts with Events
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1. Sonesson C et al. Cardiovase Diabetal. 2016;15:37

2. Zinman, B et al. NEJW 2015, 373:2117-248



CvVv

sicurezZZa

Dapagliflozin

#00 30OD 1300 3300 100 Q400 3500

2

CV Death

"

L

B pes aue uee ke L 18

Primary Composite (MACE + UA)

-
a8
i
AH
RE

-
=

Z8
iF
58
is
B
£
EE
i
2

1]

ic
Ak

&8
R3
LR
LR

2

EE:
2%
iE
ik
Bh
ik

1]

e o e o v e on o

LT TOONTE O D T AT T RACEN-S A TR T T DR G

Sonesson C et al. Cardiovasc Diabetol. 2016;15:37



Dapagliflozin: Ospedalizzazione per Scompenso Cardiaco
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DECLARE - Dapagliflozin Effects on CardiovascuLAR Events

W E

*T2DM, 240 yrs 8=l
-z

sEstablished CVD ar E

MLI|1.‘||:I-|E H.Iﬁk. FﬂE‘[DI’E o] Uﬂpagliﬂnzil'l {1n mgj'ld}
M ~17,150 All other DM agents per treal:ing MD
Screening Duration is event-driven: 1,390 evenls =6 years
mmedian
follow-up 4.5 yrs
Primary Endpoint

*  MACE: CV Death, MI, Ischemic Stroke
WD, cardiovascular disease




La funzionalita renale (eGFR) rimane stabile a 2 anni

Back to

8= DAPA
baseline
1 l
T3
E 0
&% P S
dp 2| o ———
-
i |~
:E‘E ) T
- -6
o E Tranwent drap
= -8
A0 Wk 24
Time [weeks): O 12 24 50
Placeba, n: 1955 ET3 1671 1558
DaPA 10 mg, n: X026 oE1 1777 1663

eGF R, estimated glomerulas Slteatian rate; DAPA=dapaglilagin

DapaghNorin showld nat be used in patients with moderate to severe rensl impairment |@GPR persistenyl <60 ml/minf 173 m* By MDRED or Crdl persisterthy <60 mil S min by Coskorof-Gault,

somesson C, et ol Cordlovase Diobetol, 2006;15:37

Placeba

Mo deterioration

— )
e P
N———
Wesk 102
E3 T ] pli
G05 585 551 521
712 32 ESE 627



P = Maketoy, Mty o Mrtabutiors R 3302507, W04
D r | g | n a I a rtl C | E o iiLE e Ardhocs, Lichiztes L‘t-::-er:-':Liu:a::.q:l'czls;l-::tll:h:;l:*:‘la;n P.':e'.'bcbi:n;Lbi.

Dapagliflozin reduces albuminuria in patients with diabetes
and hypertension receiving renin-angiotensin blockers

H. . L Heerspink!, E. Juhnsson?, | Gause-Hilsson?, W, A Cair® & C. 0. Sjislram?
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Dapagliflozin: efficacia su UACR in diabetici ipertesi in trattamento con ACEI/ARB
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Dapagliflozin rispetto al PBO reduce I'Albuminuria a 2 anni in pazienti diabetici con CKD3 e
questa riduzione della Albuminuria appare indipendente da modifiche di HbA1c, Pressione

arteriosa e eGFR
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Meccanismi di cardio e nefroprotezione con gli SGLT2i

Rajasekeran, Harindra et al. Kidney International ,
Volume B9 , Issue 3, 524 = 536 2016
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Dapagliflozin: Trials dedicati in pazienti diabetici nefropatici

1) DERIVE: glycaemic impact of dapagliflozin in moderate renal impairment.’

2) DELIGHT: 3-armed trial evaluating glycaemic efficacy and impact on renal

outcomes of dapagliflozin +/- saxagliptin in moderate renal impairment vs.
placebo?.

3 ) Plans for 2 further Phase |llb outcome trials with dapagliflozin recently announced?,
and will focus on the efficacy of dapagliflozin in T2DM patients with either CKD or

chronic heart failure.
= Renoprotective effects of DPP-4i have not been identified.

= SAVOR-TIMI 53 is the only large scale trial to demonstrate modest benefit with reduced
progression of microalbuminuria with saxagliptin®.

1. A Study to Evaluate the Effect of wm liftozin om Blood Glucose Level and Re sfaty in Patients With Typ tes (DERIVE

:Iinir alTrials.gow; 2016 [cited 2016 Aug 2018]; Aveilable from: hitps:liclinicalt r|3|5 :l:--.- L aih:--..- HC 024 133']& 3_AstraZeneca. A Study to
valuate the E":l-l'. f Dapaglific ||'| -.|| and ‘Withoui Saxar Ilull 1 on Albuminuna, and to il-’ ate the Effact of I'||.l'| ||| nzin and Saxagliedin on

-|I.+1 n Pelia th Type 2 Diabestes and CKO3 Imlr rials.go; 2016 [cited .’.’.'-’. _-"'“"'-':.-"1-.'.

_.L_;.,,__]jm;_aﬂual uﬂlﬁlm“ﬁl'{.&ﬁ] Fa3e: 3 .--:I AL a Media Pre 155 Release. Accessad: Saptembar 12 2016. Available online at:

hitps:(hwww astrazeneca. comimedia-centre/ pre-as releai.es 20 1u a-alra..eneha -ANMNIUNCES-THI-Na- phase IlE-trials-far-F wrmga in- -:hranu ku::lne:.-

disease-and-chronic-hear-failure-120020961.himl:- 4 ca BM, ¢ e New England jx

imal of madicine. 2013 Qot 3,36
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Le incretine hanno assunto un ruolo centrale nella terapia del DM Tipo 2

R
iy | R
Incretsn theragy, TZDN, mettormin mmem
Incretin therapy, insulin, TZ0x w"ﬁ# [ HYPERGLYCEMIA ]
e theney mﬂ':f-m
-
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Grossman 5.5 Adv Ther 2004 [(31) 247-263



Meta-Analysis: Change in Body Weight (kg) in
Trials of 220 Weeks of Treatment With GLP-1 RAs

Mean Cha
No. of Patients (sD) nge
Trial
Weight
GLP-1RA Control GLP-1RA Control  Weighted Mean Difference |95% CI) (%)
Bergenstal 2010 160 166 -2.3[(3.00 -0.8(0.3) | 4.98
|
Buse 2004 129 123 -1.6(3.4) -0.6(3.3) | - 4.74
|
Kendall 2005 241 247 -1.6(3.1) -09(3.1) I 4.93
|
Mauck 2009 24z 12 -2.8[0.2)  -1.5(0.3) [ = 5.09
Garber 2009 246 248 -2.5(7.8) 1.047.9) - -II—- 4.71
|
Diamant 2010 233 213 -2.6(3.1) 1.4(3.0) L 4.93
Aussell-lones 230 114 -1.8(50) -0.4(4.1) I =i 4.59
2009 -
Heine 2005 282 267 -2.3(3.9) 1.8{a0) _g : 4.86
Bergenstal 2009 124 124 -1.9(3.8) 41(54) I 1 4.44
-7.16 0 7.16

*  Meta-analysis results offer evidence that GLP-1 RAs, when given to obese patients with or
without diabetes, results in clinically relevant effects on body weight

Vilsboll T, et al. BMJ. 2012;344:d777 1.
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Glucagon-Like Peptide-1 Is Involved -
in Sodium and Water Homeostasis in

=
Humans ‘mgﬁi?ﬂ“

Jaan-Figrre Gutzwiller?  PetrHruz?  Andreas B. Huber®  Christian Hamel?

Carlos Zehndar®  Juergen Drewe®  Heike Gutmann®

Zena Stanga”

Daniel Vogel?  Christoph Baglinger® .
Bprian of Sastroenbers sy and Desa trent of Rerearch. and *Department of Climcal Pharmacolzogy,

Urtisers Lo | lospilsl, Sosul avd SCesiral Laberatore, Eanleneep k) Saran, Sarau, Serilaarbard: Divivion of

Heparology. L0mea las Condes, Santaga. Cale: FLivisionaf Mutnhon, Ureesrsity Dospte, Gerees, Setaerland

In conclusion, GLP-1 increases sodium excretion by
the Kidneys to control extracellular volume cxpansion
and 1Ay reduce sodium .||l.-llI|I|IIII by the gastrointest
nal tract to prevent volume cxpansion. [n this way, this
INCretin hormone seems 1o plav a signiricant role (11 50

clivm and waler homeoslasis.



1 NO I Synthesis and NA*and H,0
release of NO . *
Na'/C'ATPase || release of ET-1|| SN activation reabsorplion
activation
- ¥ ¥ L
“-‘-"-. Volume-
7 dependent
\ Vasodilation | i \ Vasoconstriction /| hypertension |
Antiatherogenic Rl T Proatherogenic
(dominant in msulin- - {dominant in insulin-
sensitive subjects) F A -



Ther Joarmal ol d "Bl

JCEM

e Mirasiadim o odo el S
Vepyrull 0 FEH b T Pndaris R
e 100 |3 el TR | B

Glucagon-Like Peptide 1 Induces Natriuresis in Healthy
Subjects and in Insulin-Resistant Obese Men

JEAN-FIERRE GUTZWILLER, STEFAN TSCHOPP, ANDREAS BOCK, CARLOS E. ZEHNDER,
ANDREAS R. HUBER, MONIKA KREYENBUEHL, HEIKE GUTMANN, JURGEN DREWE,
CHRISTOPH HENZEN, BURKHARD GOEKE, axp CHRISTOPH BEGLINGER

firiginn of Costroenterology and Department of Research GL-PGL, ST, CUH ) and Division of Clindcal Pharmaoology and
Toxioalogy and Depariment of Research (1.6, JOU, University Hospitel, CH-303 1 Bosel, Sivitzerfand; Central Laboradory
and Meision of Nephrolagy (A8, ARN., MK, Kanfonsspital Aarai, CH-5001 Aoy, Stilzerfand; Meision of Mephrodagy
(C.E2 ) Clinica las Condes, Bantiago, Chile; Dlviston of Endocrinology (C.H.J, Kantonsspital Luzern, CH-8000 Lisern,
Sudtzertand,; and irigon of CGastreenterology and Department of Infernal Medicone (B0, Klinikum Grogaharders,
University Hospital, Lodiwdg Maximilion University, 81377 Munich, Germany

Glucagon-like peptide 147k Famide (GLP1) is volved in
satiety coniral and glucoss homeostnsizs. Aninal studies sug-
gest a physiologleal role for GLP-1 in water and salt homoeosta-
sis. This study's aim was to define the effecis of GLP-1 on waier
and sodium exeretion in both healthy and obese memn,
Fifteen healthy subjeeis and 16 ohese men (mean body mass
imidex, 36 I:p‘:rl‘l were examined in o doubleblind, plocetos.
caontrolled, crossover study to demonstrate the fects of a 3-h
infusion of GLIP:1 on urinory sadium sxeretion. urinary suai-
pul. nnd the glomerular fltration rote after an iv B.0g salt
linaiall.
Infusion of GLP: ] evoked a dosesdependent increase in oris

nary sedium exeretion in healthy sulgjects (fron 74 2 B e 143 2
18 mmol 180 min, P = 00T In obese nven, there wis 6 sig-
nifleant inerease in urinary sedivm exeretion (from 59 to 96
mm el 180 min, F* = 0.015); o decrease in uwrinary " secretion
ifromm 1.1 to 0.5 pael] 80 muke, P = 0,003), and & 6% decreass in
the glomerular fAliratlon rate (from 151 £ 8 0o 142 £ 8 mbmin,
F = 2T},

Intravenaus infusions of GLP-1 enhanee sodium exeretion,
reduce 1Y seeretion, and redues glomerular hyperfiliration
inobese men. These [indings suggest an pction ai the proximal
renal tubule and s potential renoprotective effect. W Clin
Endocrinal Melalb 88 30551061, 2004}



GLP-1 Reduces Glomerular Hyperfiltration and is Diuretic and
Natriuretic in Obese Insulin-Resistant Subjects

Glomerular filtration Urine volume Sodium excretion
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Effect of GLP-1 RAs on CVD Risk Factors

Exenatide

Exenatidea Liragluticke LAR Albiglutide Dl agl utice

10 meg BID 1.2 mg qd 2.0 mg qw 30-50 mg gw 1.5 mg gw
Risk Facior (3.5 years)! (26 weeks) {1 yearp® (32 weeks)* (26 weeks)®
SBP (mm Hg) =315 =67t 5.2 M/A -1.7
DEBP (mm Hg) =3.3* =2.3 =28 MA =04
TC {mgrdL) =10.8" =8.1 79" ND -0.8 ko -8.1°
LDL-C (mg/dL) | -11.8* =10.81 -22 [ -19 w-7.0'
HOL-C (mg/dL}) B.5" =1.2 WA [ ] MIA
Trighycerides

- = 3 =124 to =168

(mg/aL) —34 4 14.77 =40.0 ND

P <0005 w5 sl ina; " <0U00%5 ws placebo; “P o0, 000 ve plalebo.

1. Klonatf D et al. Curr Med Bes Opin. 2008; 2441)2 75-288; . Jinman B &t al. Diobetes Cowe_ 2005 13{T) 1124~ 1150; 1. Bergeratal & o al Diobetes
P00 581 nappd 1): LES-0; &, Pratiey RE #1 31 Lancer Diobes Eadocringd, 2014; 2(d) 2R5-297; 5. Mowck M o1 3l DicbetesCore. 2004 37]8]3 145
1158
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A Plethora of GLI*-1 Agonists: Decisions About What
to Use and When

Susan L. Samsm' - Alao J, Garber”
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EMIVITA E FREQUENZA DI SOMMINISTRAZIONE
DEGLI AGONISTI DEL RECETTORE DEL GLP-1

Emivita Meatabolismo

Dua wolte al di

Exenatide BID*

Lixisenatide'? Una volta al di
Liraglutide® Una volta al di
Exenatide QW*" 2 satlimane Una velta alla settimana
Dulaglutide QW™ 5 giorni Una volia alla sellimana

1. Lymurnea Riagsunio delle caraflensliche del prodeiie. Accesss 14 maggio 20103

2. Firsenan of &l Digheles Cires Metal, 201294 675-58

3, Vieloza Riassinia delle caralanslichs dal prestati, Aceeeas: 14 maggs 2013

4, BYETTA Raasaunta dals (aralterisiche del prodalio, Aotedasn 14 maggse 2013

5. BYDLUIREQN Riagsiavia delle corafiaistichs dol prodolic. Aoceedo 14 magge 2003
A, Murphy CE Arn Fharnacather 2012 46081 2-21

7. Firsenan M &l al, Clin Pharmacokivel, 201150 11:65-74;



Exenatide Once Weekly: Agonista Recettoriale del GLP-1
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CONFRONTO DEGLI EFFETTI TRA DIFFERENTI AGONISTI
DEL RECETTORE DEL GLP-1

Agonisti del recettors del GLP-1 Exenatide BID, Exenatide OW. Liraglutide QD
Lizisenatide QD Albiglutide W, Dulaglutide QW

Effatti
Livelli di glicemia a digiung Riduziona maodesta’ Forte nduzione™
Escursioni glicemiche postprandiali Forte riduzione® Riduzione modesia’
Secraziene di insulina a digiune Stimolazione modesial2 Forle stimalazione’2
ﬁiﬁ?ﬁ:’“ prcaipramciinte ol Riduzione'? Slimolaziona modasta™
Secrezione di glucagone Riduziong'? Riduziona'*
Tasso di svuotamento gasirico Decalerazions’ Madesta'*
Ridetto apporto calerico Sit a8
Riduzione del peso corporeo 1-5 kg’ 2-6 kyg'
Induzione della nauseaa Il 20-50% circa, Il 20-40% circa,

si mttenua lentamanta =i atlanua rapidamsents

i{da seftimane a mesi)! [=4-8 selimans)!

1. Modrbcalo da Mesr ). Mal Beys Endocnmgl 20128: G512
2 Fimaman ME ai af. Diabet Obas Metab 20021467552



Exenatide LAR allo steady state vs BID: Profilo Farmacocinetico

100 =8 Exenatide LAR 2 mg'Z
=&~ Exenatide BID 10 pg®~*
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Limiti dei GLP-1 short-acting

Efficacia (riduzione HbA1c)

Modesto effetto sulla glicemia a digiuno
Variabilita glicemica

Frequenti somministrazioni

Effetti collaterali (nausea, vomito, diarrea)



Exenatide, rispetto a Liraglutide, riduceva significativamente di pil la glicemia post-prandiale a
colazione e cena .

Profile della glicemia postprandiale con 7 punti di automonitoraggio
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1- Buse JB et al. Lancet 2009; 374: 3947



GLP1 RA Head to Head trials efficacia su HbA1c

B Exenatide bid

B Exenatide OW

B Liraglutide

B Lixisenatide

B aAlbaglutide

B Dulaglutide 1.5 mg
N pylaglutide 0.75 mg

Ll 1 it

Change in A1C (%)

Figure 1. Changes in A1C values with glucagon-like peptide 1 receptor agonists [GLP-1 RAs| in head-to-head
clinical studies.

p-values are for statistical superiority unless otherwise noted as noninferiority; *p-<0.0025, tp<0.0001, {p=0.02, §p=not
significant, noninferiority p-value not reported [95% confidence interval 0.033-0.297, meeting predefined noninferiority
mangin], | noninferiority p=value = 0 844 [not meeting predefined noninferiority marginl, *®p < 0,001 for both doses of
dulaglutide versus exenatide bid, T1p=not significant, noninferiority p-value < 0.0001 [meeting predefined noninferiority
miangin].

JM Trujillo, Ther Adv Endocrinol Metab. 2015 Feb; 6(1): 19-28.



GLP1RA Head to Head trials efficacia su Peso

PR S S A

B Exenatice bed
B Exenatice OW
B Liraglutide
B | orsenahde
B Albaphutide
B Dulagiutide 1.5 mg

LR D B Dulagiutide 0.75 mg
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Figure 2. Changes in weight with glucagon-like peptide 1 receptor agonists [GLP-1 RAs| in head-to-head
clinical studies.

p-values are for statistical superiority lunless noted for neninferiority]; *p=not significant, tp=0.0005, $p-value not reported
for weight difference of 1.02 kg [75% confidence interval 0.456-1.581], §p < 0.0001, Y p<0.001 versus dulaglutide 0.75 mqg,
**p=not significant between dulaglutide 1.5 mg versus exenatide bid, $3p=0.011.

J8 Trujille, Ther Ady Endacring Matab, 2015 Fab; E[1); 19-28



Exenatide QW : efficacia su HbA1c

bl Exenatide QW 2mg
bed  Insulin Glargine

Basebne HbAlc (%) BS A5 85

0.0%

-1.0%

-1.5%

Mean Change in Hb&1c [%)

2. 0%

-2.5%

Background:

L Pioglitazone 45 mg

S Sihagliptin 100 mg
& Exenatide BID 10 mcg W& Liraglutide 1.8 mg

b Metformin 2500 mg

8.5 BB B.5 85 B3 B3 B5 BA BS B4 83 83
L | I
. ‘ . - " t -
Cruradion 4 Curation 257 Diuration 3° Diuration 5° . Diuratsan 62 Diuration 11
Diet and Diet and Exercise, MET, TZD
MET MET & 5U ' y ]
Exercise 5 SU, and Combinatiens

1-Duicker D, ot al. [Lowced, TOORATE645):1240-0350, I-Bergenstal BM, o al [eaced, J010;3T6[9730):431-439, 3-Diamant M, & &l [ancel, PI1EITSO733]:2E54-2243. 4
Russell-Porsed D, &1 al, Diabetes Care, P0AXE5(2):252-250, dai; 102337 del1-1107. S-Blevins T, et &l, / Ofe Eadocning’ Metab, P01L96[5:15300-1310, 6-Baise 1B, e &l Loacetd,

Z0132B119861):117-134,



Exenatide QW : efficacia su Peso Corporeo

=i Exenatice CW 2mg = PFioglitarons 45mg B Sitagliptin 100 mg il Metformin 2500 mg
bl Imgudin Glargine & Exenatide BID 10 mcg Ell  Liraglutice 1.8 mg

4
3
2

4 Body Weight (kg)
L= =

1
-1
-3
ol
Baseline Weight 67 88 88 &9 89 88 &7 T T g1 6 10 10
(kg d I
Dhastatacuny 4 [ Dharalicen 757 [haratican 37 Dumsion 5% | Dusslon @ | Durstos 1
kgrownd Dewt and Det and Exercise, MET, TZD,
- Exer i - S SU. and Combenatsiny

1-Drucker DU, ¢t al. Loncet. 2008;372{9645):1240-1F50. 2-Bergenstal AWM, ot al. Lomoer. 2000;376(97351:031-439, 3.Diamant M, ot al. Lowcer. 2000;375{5733):2234-2243. 4-Russell
lores D, &1 al. Dlabsetes Care. 2012;35(2]:252-258. doi-10_F237dc11-1107. 5-Blovins T, f al. J Clin Endocrinal Metab. 2001;96{5):1301-1210. 6-Buse 1B, ef al. Lancet. 2013;32149861):

1i7-124,



Exenatide QW : efficacia su Pressione Arteriosa Sistolica

= Exenatide OW 2mg b Pioglitazone 45mg g Sitagliptin 100 mg el Metformin 2500 mg
besd Insulin Glargine” W Exenatide BID 10 mcg B Liraglutide 1.8 mg

18

[

A SBP (mmHg)

50

Duralion 34 Chrabon ¥

Deet el Ciet and Exercise. MET, TZD.
Background e MET MET & SU U, and Comtinet "t Glrgie il Tasge A <TI0

Durpion 44 Durplion 21

1-Deucker O, et al. Lancee. 2008,372{9645):1240- 1250, 2-Blewins T, et al_J Ciln Endocrknal Mok, 2011;96(5]:1301-1310. 3-Bergenstal RM, et al. Loncet. 2000;375{5735):431-439. £.Diamant M, et al.
[abstract 277-0R]. Faper presented at- Amencan Diabetes Associathon T1rst Schentific Sesslons: lune 24 - 28, 2000; San Diego, CA- Available at: hitp:iprofessional. diabetes org!
Abstracts_Displayaspx?¥TYP=1&ID=8G6588 Accessed: 11.18.13 5-Diamant M, et al. Lancet. 2010;375{9733):2239-2243. 6-Buse 1B, ot al [abstract 75-0R]. Paper presented at: Buropean

Assasiatan for the Study of Diabetes; September 12 - 16, 2001; Lishon, Portugal, T-Buse M, et al, fanced, 2013;380{0061);117-134,



Exenatide OW: Timeline della efficacia su HbA1c, FBG, Peso e PAS

Pooled data da 12 trials in cui 2190 pazienti furono trattati con exenatide once weekly
{ | pazienti avevano al baseline una media di HbAlc di 8.4% e una media di peso di 87 kg)

I-

| . ek 2 (n - 29)
W Week 4 (n = 060) Bt
N Wesk 14 (n = 1608)

Changs i HhA, (%)
®

™

Change in Weight (kg)

B Wik I (= 1403)
N WWesk 4 (n = 2035 -2.4%
3 I wesk 24 [n = 1500

Trautman M.E et al Clin Ther. 2016;38:1464-1473

N Wesk 2 (0= 1567
Wk 4 (n - 118T)

I Wesk 24 | = 1809)
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W Week T {n = 153) ryel
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. Week 24 {n = 1768]

-1.8&
=238

=Ld&

Effetto di Exe OW
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praticamente su
tutti i parametri
presiin
considerazione



Exenatide OW: Duration-1 dato a 6 anni: efficacia sulla HbA1c

- Completers a 6 annl (n=1348)

- - Completers senza agglunta dl Farmaci per diabete (n=T8) Pz 3 tEI"QET. {“.-'E}
§ 0181 50
¢ as :
=104 o G
2 =ib N . "1 -ﬁ fﬂ 40 A
i 18 ' B s
E - —i -
i 3 L 30 331
LT * &
=1
HH =TE il
! 15
=30 T ¥ v ™= - =
Dosaline  Yam | Yoard Weard Yesd Yol  Yeard 1a
Algolate valsan %]
Cargletare B Wb (11 M i e 1bT 5
Comglsiars, ng B [ET] (15 LTE (R} (T [T 0
madaatices added

HbAlc <79% HbAlc <6.5%

* Riduzione di HbA1c a 6 anni -1.6%
« 57% dei completers a 6 anni non ha aggiunto altri farmaci per il diabete DMTZ, con riduzione HbA1c -1.84%

* Pz atarget <7%= 46.3%

Henry RR et al., Dlabetes Technology & Therapeutics Volume 18 (10), 2016



Exenatide OW: Duration-1 dato a 6 anni: efficacia sul peso corporeo

¢ = Completers a 6 annl [a=136)
o Completers senza agglunta di Farmacl per dlabete (n=7T8)

oy .

-4.2 kg

“1 ! -0 |
! oY) L
=7 ; =
Basaling Year1 Vear] Vem] Vewd Vewld Ve i
Winatein vaiues (Bgh
Campleedss TR Wi i wiLd L] [ ¥ Wt -
- T Wi Wi i CT L WS

mipdicalions safded

* Riduzione del peso a 6 anni & - 4.2 kg
* Nei completers a 6 anni che non hanno aggiunto altri farmaci per il diabete DMT2, riduzione - 6 kg

Henry RR et al., Dlabetes Technology & Therapeutics Volume 18 (10), 2016



Duration-1 dato a 6 anni: Dislipidemia

Completers a 6 annl {n=136)

P i smmeay R Vs | houm | L oo 4 fimai # Wowim @
‘ Lot =ootesiwwrs, sy, LS3E £ 000 1=} -4 £
- 1 I T |
l LDL chwdrsered sl TS0 59" TV W Te I 0 SR
| 54 i ]
' O bl sl LA W O 0 J =y =1 | = = o'l =14 =28
= = [ af =41 o

l DL HD. < Bl il S - Tl
=5 i -1 W -4 Ny | =1 b
l Crfvoreadn ol ool comr 1 - - -ia 0 -Lt £

* Miglioramento di multipli parametri della dislipidemia

Henry RR et al., Diabetes Technology & Therapeutics Volume 18 (10), 2016



Duration-1 dato a 6 anni: Beta-cellula

Funzionalita beta-cellulare

-
E 0o
= a 78%
;gg | +T3%
225
«HE B0% gy
3B ik
:
40
+229% + 3%
20 [ ' J
o
1 2 3 4 8 G

ANNI DI TRATTAMENTO

* Miglioramento della funzionalita beta-cellulare fino a 6 anni

Henry RR et al., Dlabetes Technology & Therapeutics Volume 18 (10), 2016



Duration-1 dato a 6 anni: Sicurezza & tollerabilita

FWeek asvesmend {n= Jd%) Cpensended azsecoment in=274)
Amian event Anracd evenat
Adverse event Incidence, rate. everm Svemr Incidence, & rale, evenisvear
Upper respiratory (ract infection N | i 162 41.9 0,172
i A i I%T ok
Dhicarrhen 16.2 373 360 10,1012
nusles F i) (il . B 0.
Anhralgia 4.7 124 150 07
Back pain 4.7 LO8T 1%.A A7
G e Rk & 101 .224 153 DLV
270 i}, 246 17,1

10,5
i Lef | a0k -.:in"l‘ m. | P | RER
Bronchitis 2.7 (L0500 14.3 0047
Musculoskeletal pain 1.4 La2s 136 042
Cough 34 0,062 10.5 0032
Guastroenieritis., viral 51 0,149 1.1 0,023
ImaL LD L] g7 T
| iyt 18.2 0510 54 0016 |

* |l tasso di eventi avversi Gl decresce nel tempo
* Gli unici eventi avversi riportati al sito di iniezione sono prurito ed eritema che decrescono a 6 anni
* La % di AE che han portato all'interruzione della terapia e del 6.2 %

Henry RR et al., Dlabetes Technology & Therapeutics Volume 18 (10), 2016



Duration 1, dato a 7 anni: efficacia su HbA1c

Li ] =& T-year compheters jne122)

== Completers with no neey concomitani
E 054 ghucisae-lowenng medcations (n=65)
of
E
R.- =104
3
EE 15
gi’
o
E" 20+
2
E
L] 25
i

-2.41

=3.0

Baseline Year1 YearZ Yeard Yeard "I'nllrﬁ ‘I’a.L-B "I"-iulrl'
Maan A1C values [%)
Completers a2 6.5 6.8 69 6.8 7.0 71 T4

Completers,no 82 63 66 &7 67 68 68 68
e e p<i.05.

* Riduzione di HbA1c a T anni -1.53%
+ 53% dei completers a 7 anni nen ha aggiunto altri farmaci per il diabete DMTZ2, con riduzione HbAle -1.77%

Watysham CH et al, Presented a1 T61HR Scientific Sedsions of the Americen Diabetes Associaticn, urne 10-14, F016; New Orleans, LA,



Duration 1 a 7 anni: Utilizzo di farmaci ipoglicemizzanti nel tempo

100
0 ]- Motori mm Susfonyluress o Triazshidinedionss
| Insulin (fast-acting] 3 Insulin (olermediate) @ Insubin (ong-aching) T
80
g
o
-
® &
[
20
oM —‘ : -
@ b A & ¥
-F::‘ ';,(‘ + 1'3:' q""hf '.rf 1‘29 -'FF’ G‘éﬁ

Time peried (months)

* Uso delle insuline meno frequente rispetto quello dei farmaci orali (fast-acting fino a 2.9%:; intermediate-
acting, 0.7%:; long-acting, 8.8%)

Wysham CH et al. Presented at 76th Scientific Sessions of the American Diabetes Association, June 10-14, 2016; Mew Orleans, La



Duration 1 a 7 anni: Percentuale di pz a target di HbA1c

ap- S0

B AiC <7.0%
B AIC <65%

2

Patients achieving goal (%)
] &
I 1

o
Yaar 1 Yaar 2 Yaar 3 Yaar Yaar 5 Yaar & Yaar T

= 1 46% dei pz raggiunge il target glicemico < 7%

Wysham CH et al. Presented at 76th Scientific Sessions of the American Diabetes Association, June 10-14, 2018; Mew Orlesans, LA,



Duration 1, dato a 7 anni: efficacia su Peso Corporeo

= 1] 8= T-year complaters (n=122)
_'-'"f . - Completers with no new
- =1 concomitant ghucose-lowaring
'E 2 st Ao [n=65)
.1 " ;
X -4t —387
;ﬂ
EF —4-
%q
gz
-l
5
E =T . .
-5.70
i 5 -5 e
Baseline Year1 Yeaw2 Year3d Yeswd Year5 Year§ YearT
Mean body weight values [kg)

Completers 1012 967 ear 892 08,4 9.9 7.4 a7.4

Completers, no $83 2 936 5.1 861 w7 5.0 a7 434
medscations added

Tp=0.05.
* Riduzione del pesoa T anni & — 3.87 kg

* Nei completers a 7 anni che non hanno aggiunto altri farmaci per il diabete DMT2, riduzione — 6.46 kg

Wisham CH et al. Presented at 76th Scientific Sessions of the American Diabetes Association, June 10-14, 2016; New Orleans, L.



Eventi Avversi
= Riduzione dell'incidenza di eventi avversi durante il follow up a 7 anni

= MNausea riscontrata nel 35.8% dei pz nelle prime 30 settimane e nel 28.7% a 7 anni

= MNessun caso di ipoglicemie maggiori

Whysham CH et al. Presented at Foth Scientific Sessions of the American Diabetes Association, June 10-14, 2016; New Crleans, LA.



Riduzione della HbA,, a 3 anni nel confronto tra Exe OW e Ins Glargine

- EOW 4 1Glar
B.5
B.0
7.5 (-0.8%)
7.5
#
&5 _ L]
< 0 7.3 (-1.01%)
=]
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6.5
E.D L L] I L n L] L] L T L | L] I L
0 B 18 26 36 48 60 72 B4 96 108 120 132 144 156

Time [settimane)

Diamant M, et al. Lancet Diabetes Endocrinol 2014;2:464—473



Exe OW nel confronto con Insulina Glargine: minori fluttuazioni glicemiche

Figura 3. Groater reductions in glycomic range with axenatide OW Figure 4. Greater reductions in glyeemic varlability with exenatide QW

s insulin glargine Vs insulin glarging
amaaWie 0¥ o1 B ima il ibe GFYH T I epitide G
Imulin glar ging inalin gl Irnin #riersd
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» Mei 3 studi analizzati, exenatide QW riduce la glicemia a digiuno meno dell'insulina basale, ma riduce la glicemia dopo cena
pili dell'insulina basale

» Exenatide QW riduce la fluttuazione glicemica pia dell’insulina glargine, indicande che questo maggiore effetto sulla glicemia
post-prandiale migliora il controllo glicemico per tutto il giorno

= Diversi indici di variabilita glicemica indicano differenze statisticamente significative a favore exenatide QW rispetto al
trattamento con insulina basale glargine

Vara J et af, ADA Scientific Sespions 2074 Sat. June 14 11:30 - 1:3008, Poster 2970



Exenatide QW: efficacia su marcatori di rischio cardiovascolare

ITT papidation, N =407, *P <005 v& basaline; BNP, BAype nelrivrelic peptide; ACH, albiminde-craatining ralio; he-CRP, High-sensilivily Cresclive

protein:

Baseline: 927 114 108 pg/mL 144 118 130 malg 2.6 2.5 2.3 mglL
=4 Penns creatinine
e
40 ed
30 =10 A
20 =10
10 P <0.05 4% -20 1
2 ! ' -15 % Ad%*
+33%*
=10 A 220 =30 1
.20 -24%*
6%

=25 A

30 a3 0 a3

M Exenatide QW, N = 160
Sitagliptin, N = 166
Pioglitazone, N = 165

Besrgenstal RM, et al. Lowoet. 2000:376|5732):431-9
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Abstract

Alms: It was reported that exenatide ameliorated renal in-
Jury In diabetic rats, The present study was carrled out to
evaluate the effect of exenatide on 24-hour urinary albumin,
urinary transformirg growth factor-3, (TGF-B) and type IV
collagen excration in patients with type 2 diabetes and mi-
croalbuminuria. Methods: 31 type 2 diabetic patients with
microalbuminuria were randomly allocated to receive ex-
anatide [group Exe, n = 13} or glimepiride treatment (group
Glm, i = 18} for 16 wesks. Body mass index (BNI), fasting
plasma glucose, 2-hour postprandlal plasma glucose, glycat-
ed hemoglobin Ay, systelic blood pressure, diastolic blood
pressure, 24-howr urinary albumin, urinary TGF-f, and type
IV collagen concentration were analyzed between the twa
treatment groups, 20 age- and BMI-matched healthy sub-
Jects wiere chosen as the normal contral group (group NC,
n = 20} Resufts: After 16 weeks of treatment, 24-hour urinary
albumin, urinary TGF-B; and type IV collagen in group Exe
were significantly lower than those of group Glm (p - 0.01),
while glycemic control had no statistical difference between
the two groups. Cenclusiens: Our results indicate that ex-
enatide reduces urinary TGF-By and type IV collagen excre-
thon In patents with type 2 diabetes and microal buminura,
which may be partly contnbutory to Its directly renoproted-

tve rode. Lupsiighit U 004 5, Hangsr A, Basel
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EXSCEL( )

The EXenatide Study of Cardiovascular Event Lowering [EXSCEL) climical trial will find out if giving
people with type 2 diabetes a drug called Exenatide alongside their usual diabetes care regime can
reduce their risk of heart disease.

EXSCEL is a phase [l1b/IV multinational trial, being conducted in around 30 countries across
Australasia, Asia, Europe, North America and Latin America.

Coordinated by DTU and Duke Clinical Research Institute (DCEI), and sponsored by Amylin
Pharmaceuticals LLC, [a wholly owned subsidiary of AstraZeneca) the trial began in June 2010.

18,000 people with type 2 diabetes aged 18 years or older whose HbAlc is 26.5% and =10% will be
recruited to the trial. Each participant will receive an injection of study medication (Exenatide/
Flacebo) once a week.

The recruitment period is expected to be around 5 years and an additional 2 - 3 years follow up may
be required [total duration of up to approximately 7.5 years)

We expect that results of this pragmatic trial [which aims to measure how beneficial a treatment
would be in real clinical practice) will be available in 2018.

Primary Objective :

usual care for glycemic control, on major macrovascular events when administered to
patients with type 2 diabetes



Studio EXSCEL (CVOT con

Exe OW)

Randomizstion

Sin-monthly visits
after first year

1w Z2mo & mo

1y

Primary endpaint
event cut-off date

e [determined by EC)

=14, 000 patients

Exenatide once weekly

Placebo once weekly

*  Patients enrolled from study sites across 35 countries from North
and South America, Europe, Africa, Asia and Australasia

*  Patients stratified by presence or absence of CV disease history

t

Post-treatment
safety follow-up
contact {70 days
after study drug
discontinwation,
if applicable)

Trial termination wisit

[defined period after primary

endpoint out-off]

*  Patients managed by usual care provider according to local standard of diabetes care and CV risk

management

*  Study will continue until:

— MN=1360 with a confirmed primary composite CV endpoint have been accrued OR
— Independent DSMB recommends otherwise




Razionale della combinazione SGLT2i plus DPP4i

SGLT2i DPP-4i

4
PANCREAS

Indirect
panu'eaﬂl: p-ll'll'.l"ﬂﬂl:
1'* B-cell 4 Insulin
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4 Glucagon J+ Glucagon
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Sheen A.J . EXPERT OPINION ON DRUG METABOLISM & TOXICOLOGY |, Jul 2016
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