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* Unmet Needs e recenti proposte terapeutiche in tema di
basalizzazione insulinica:

- Degludec

 Unmet Needs e recenti proposte terapeutiche in tema di
intensificazione insulinica:

- Insulina Basale + GLP-1RA

e |deglira : DUALV trial

e Conclusioni
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Disease progression: insulin replacement
therapy becomes necessary in type 2 diabetes

Obesity IFG Diabetes Uncontrolled
hyperglycaemia

Insulin resistance
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IFG, impaired fasting glucose
Adapted from Bergenstal et al. Endocrinology. Philadelphia, PA: WB Saunders Co; 2001:821-35
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Good glycaemic control matters
Impact on diabetes-related complications and treatment cost

Good glycaemic control

Retrospective

UKPDS database analysis
( - - - \ . 2
Reduces diabetes-related complications? Reduces total diabetes-related costs

reduction
in microvascular
complications

lower overall diabetes-
25% related treatment costs
i.e.:

reduction
1% . .
in myocardial
infarction

Patients with lower diabetes

HbA, <7% ® 22% medical costs

continuously for 1
year

reduction in

mean HbA,
e 289% lower diabetes

pharmacy costs
reduction

in diabetes-related
mortality

-

UKPDS, United Kingdom Prospective Diabetes Study
1. Stratton et al. BMJ 2000;321:405-12. 2. Shetty et al. ] Manag Care Pharm 2005;11:559-64



Standard italiani
per la cura del diabete mellito

2014

5. Quando si avvia la terapia insulinica:
5.1. Iniziare preferibilmente con un‘insulina basale come glargine, detemir, [LPS o0 umana (i Diabetologia
NPH (con umana NPH il rischio di ipoglicemia & tuttavia maggiore), tenendo comunque in
considerazione le diverse farmacocinetiche

oppure, in seconda analisi
5.2. Utilizzare direttamente uno schema basal-bolus

oppure, in terza analisi
5.3. Ulilizzare un analogo rapido ai pasti

oppure, in casi partico . . .
s4 npesenzadi Standard Italiani per la Cura del Diabete - 2016
somministrazione ¢
paziente verso uno

CASSISTENZA

SID

Societd Italiona

S

5.1. Iniziare preferibilmente con un'insulina basale, tenendo in considerazione le diverse
farmacocinetiche delle varie basali disponibili, ma senza dimenticare che ci sono altemnative
efficaci (terapia orale con 1-2 iniezioni di insulina rapida ai pasti)

oppure, in seconda analisi
5.2. Utilizzare direttamente uno schema basal-bolus

\ oppure, in terza analisi
M 5.3. Utilizzare schemi alternativi come Il basal-plus oppure il basal-plus-plus
wercnzone | - OPPUTE, In casi particolar,

PR VED(CI 5.4. In presenza di gravi ed evidenti problemi di compliance, utilizzare una singola o doppia
S NIARETOLOG - - . - : - — - - -
kbl somministrazione di insulina premiscelata (bifasica), tentando comunque di educare il

paziente verso uno schema basal-bolus.
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Unmet Needs In Insulin Therapy

" Durata d’azione

Patients are in poor blood
glucose control

. /

g N\
Aderenza alla terapia

Patients struggle to remain
fully adherent to their
insulin regimens

. /

Peyrot et al. Diabetes Care 2010;33:240-5; Peyrot et al. Diabetes 2011;60(Suppl. 1):A225

" Variabilita
Insulin doses are being
missed or not taken as

prescribed

. /

a . .

Ipoglicemie

N

Patients and physicians are
concerned about
hypoglycaemia

/




PROFILO DELLE INSULINE BASALI

=== NPH-insulin (0.3 IU/kg; type 2 diabetes)?
=== Insulin detemir (0.4 U/kg; type 2 diabetes)?
=== Insulin glargine (0.4 U/kqg; type 2 diabetes)?2

* ] Durata d'azione

Not enough insulin to cover 24 hrs basal needs:

The «Dusk» Phenomenon

1Hompesch M. Diabetes Obes Metab 2006; 8:568
2. Kleim Q. Diabetes Dbes Metab 2007; 9:250




Pathephysiology/Complications

e L o abilit
o.; Szz;:n:nmﬂal;ry Inol!oncrll'lca.l.lgy va ria bl I Ita
lll Hospitalized Patients

Coamon E. Mesniz, ue' Rosnr ). Tasinaing, o'
Ki-Tar Mo, vin’ Jome s Cattss-Escanoan, o’
Atk A TA. M Ml Guuimso B Usirieessz, o'

CONCLUSIONS —Our results indicate that increased GV duning hospitalization is inde pen-
dently associated with longer LOS and increased monality in noncritically ill patients. Prospec-
tive studies with continuous glucose moniloring are necessary 1o investigate this association
thoroughly and to generate therapeutic strategies targeted at decreasing GV.

Diabetes Care 36:4091-4097, 2013

Original Article

GLUCOSE VARIABILITY IS AN INDEPENDENT PREDICTOR OF
MORTALITY IN HOSPITALIZED PATIENTS TREATED
WITH TOTAL PARENTERAL NUTRITION

Intra-patient
variability

® o

o

c S
|

Farnoosh Farrokli, MD'; Prakash Chandra, MDY; Dawn Swiley, MDY;
Francisco |, Pasquel, MD'; Limin Peng, PhD?;
Christopher A. Newton, MDY; Guillermo E. Wnpierrez, MD?
T ——————————————————————

N
o

S
(e}

Conclusion: High GV is associated with increased
hospital mortality independent of the presence and sever-
ity of hyperglycenna or hypoglycemia during TPN therapy
Prospective randomized trials are needed to determine 1f
NPH IGlar IDet reduction i GV with intensive glycemic control improves
clinical outcomes 1n patients treated with TPN. (Endocr
Pract. 2014;20:41-45)

)
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Coefficient of variation (%)
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Conseguenze fisiopatologiche cardiovascolari
dell'ipoglicemia & 1y 11

L el ey 175 - -
- ’&' ~ lpoglicemie

Inflammation

a

1 Neutrophil

ctivation Blood coagulation Endothelial
‘ abnormalities dysfunction
' &
1 Vasodilation
t Platelet T Factor V11
activation Syrrnpathgadrenal response
x 4
Rhythm abnormalities Hemodynamic changes
T Adrenaline
T Contractility
Heart rate variability T Oxygen consumption
T Heart workload

CRP=C-reactive protein; IL-6=interleukin 6; VEGF=vascular endothelial growth factor.
Desouza CV et al. Diabatas Care. 2010;33(6):1389-1394,
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erence and intentional insulin omission
In type 1 and 2 diabetes Aderenza alla

PALERMO, 1719 NOVEMERE 2016

- Of patients questioned: terapia
— 57% omitted insulin injections
— 20% omitted regularly*

o 0.2-0.3%
Missing two basal increase
insulin injections = in HbA,

per week

*Response of “sometimes” or “often” to the question: “How often do you skip
insulin injections that you know you should take?”

Peyrot et al. Diabetes Care 2010;33:240-5; Randlgv et al. J Diabetes Sci
Technol 2008;2:229-35
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lin degludec: rationally designed, beyond
sequence modification

Des(B30) LysB29(y-Glu Ne-hexadecandioyl) human insulin

Al [S™ ST

‘G 'I ~VlEkQ~Cs(l:"\T-\S!l I"\C'\S~Lf\Y"lQ‘ll,\E-\N‘“Y"\CI:\N" A2l
T -S
B1 s S DesB30

(F 'V ‘kN'iQ 'H'L'C'G “SHL VIE ‘J\A ‘LY L:VIC.GIEXRIG(F\F . Y(T(PIK:T"
DesB30 insulin

°S™ L-y-Glu

o Glutamic acid

‘spacer’
HO OH
N
H

(@) (@]

Hexadecandioyl
Fatty diacid
side chain
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= Degludec: Proprieta Farmacologiche (RCP)
N -
Durante un periodo di 24 ore con
L’emivita dopo somministrazione trattamento una volta al giorno, l'effetto
sottocutanea di degludec é determinata dal ipoglicemizzante di
grado di assorbimento dai tessuti degludec, contrariamente all’insulina
sottocutanei. L'emivita di degludec é di circa glargine, era distribuito in modo uniforme tra
25 ore indipendentemente dalla dose. le prime e le seconde 12 ore (AUCGIR,0-
12h,SS/AUCGIR,totale,SS = 0,5)
J\
\ B L] . - . - y- .
L'azione ipoglicemizzante dell’insulina
degludec allo steady state mostra una
variabilita da giorno a giorno quattro volte
_ _ ~ || inferiore in termini di coefficienti di variazione
Lo steady state si raggiunge dopo 2-3 giorni (CV) per I'effetto ipoglicemizzante in 0-24
dalla somministrazione della dose. ore (AUCGIR,T,SS) e 2-24 ore (AUCGIR2-
24h,SS) rispetto all'insulina glargine
\. VAN

J

Degludec RCP
Heise et al. Diabetologia 2011;54(Suppl. 1):S425; Heise et al. Diabetes 2012;61(Suppl.
1):A259; Heise et al. Diabetes Obes Metab 2012;14:859-64
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Insulin degludec phase 3a study programme:

meta_analysis g Maintenance period
Full trial Maintenance —
s 4 N ] :
Overall h Overall
= S04
(O]
Pooled T2D/TID  -9%" -16%* g 40-
£
Nocturnal Nocturnal 277 |
Pooled T2D/T1D -26%" —32%* 20 -
\_ I\ ) Jj Deg OD
Y o IGlar OD
Hypoglycaemia risk reduction IDeg versus IGlar by
*Statistically significant, p<0.05 0 ' ' ' ' . '
Ratner et al. Diabetes Obes Metab 2013;15:175-84 0 8 16 24 32 40 48

Time (weeks)

SPC (par. 5.1)

In a prospectively planned meta-analysis across seven treat-to-target confirmatory trials in patients with type 1 and type 2 diabetes mellitus, Tresiba was
superior in terms of a lower number of treatment emergent confirmed hypoglycaemic episodes (driven by a benefit in type 2 diabetes mellitus) and
nocturnal confirmed hypoglycaemic episodes compared to insulin glargine (administered according to label).

The reduction in hypoglycaemia was achieved at a lower average FPG level with Tresiba than with insulin glargine.
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SWITCH 2: reduced hypoglycemia with insulin degludec (IDeg) versus
insulin glargine (IGlar), both U100, in patients with T2D at high risk of

hypoglycemia: a randomized, double-blind, crossover trial

Introduction

Insufin degiuder (Deg) is a basal insulin with 2 unique mode of protraction and
duration of action of greater than 42 hours. ™1

The phase 3z development program included five trials in patients with type 2
digbetes (T20), which demonstrated non-inferiority of IDeq to inswén glargine U100
(1Glar} with respect to HoA, **

A pre-specfied meta-analyss of these trils showed that the rates of confirmed and
nocturna confirmed hypogiycemia were significanty lower with Deg versus Klar®
Potentizl Emitations of the phase 3a trias incduded: the lzck of blinding, indusion
of non-symptomatic hypoglycemia in the hypoglyeemia endpoints, exchsion of
patients with one or maore hypogtycemia risk factors, and no recording of the: timing
of ialar administration.

SWITCH 2 was desgred to confirm the data from the metz-analysis and addres
these limitations.

Aims

Primary: To confirm superiority of Deg compared with IGlar in the rates of ssvere or
blood glucose (BG}confirmed sympiomatic ypogiycemia during the maintenance
period (after 16 wesks of irastment)

Secondary: To confirm supesicrity of IDeg compared with Kalar in the rates of severe
or BG-onfirmed symptomatic noctuma hypoglycemia and the proportion of
patients with severe hypoglycemia during the maintenance period

Methods

This was 3 2x Jweck randomized, double-bind, cossover, multicenter, frest-io-
target phiase 3b dinical tria conducted in patients with T20 (Figure 1),

Patients were randomized 1:1 to 100 W (U100) of Deg or IGlar once day and
1:1 to administer basal insulin in the marning or evening throughout the triz
Patients included were previously trasted with basal insulin with or without oral
antidiabetic drugs, exduding sufonylureameqiitnides.

Eligibie patients had at lezst one of the following hypogiycemia risk factors:

- | savere hypogiycemic episode within the lzst year

- Moderate chonic renal failure (glomenudar filtration rate 30-59 mUmin/1.73m?)
Hypogtycemic symptom unawareness

- Bxpasure toinsdlin »5 years

Episode of hypogiycemia within the [ast 12 weeks (acconding to ADA definition
=70 mgfdl [3.9 mmald]).

Insufin was administered wsing a vial and syinge: if switching from once-daily
doging, the starting dose wes the pre-trial dose, and if switching from twice-daily
doging, the pre-frizl dose was reduced by 20%. The starting dose for treatment
period 7 was the dose from the end of treatment period 1

Basal insubn was titrated weekly hased on the mean of three prebreakfast salf-
messured BG readings to 2 fasting target of 71-00 maldl (3.9-5.0 mmoll)
Confirmation of non-inferiarity in HoA,  reduction at the end of each 32-week
period was a prerequiste for conducting the hypoglycemia analyses.

Confirmed symptomatic hypoalycemiz was defined by 3 BG <56 modl
(€31 mmoll} and noctumal hypoglycemiz was predefined a5 any apisade
oceuring betwezn 00:01 and 0559, both inchsive. The ADA dafinition of savere
hypoglyceria was utilized," and 21 reported episodas of severa hypoglycamia were
atfudicated by an independent external commities

Figure 1 Trizl design.

Deg 00 + 0ADs
Iclar 0D  0ADs

" faation | Mammance  Traton | Mamtenance
pericd 1 periad 1 period?  period2
iweeks  (oweeks  Towaeks  [Gwesks
'Irealmentpﬂiudl Treatment period 2

Reriomiec 1:1 o meming or ering
rsuln cighake; 1t I ga;r: 0g;
04D eralansianatc g 00, once .

Poihues were darfved using 3 Poisson model with logarithm of the exposure tme
& offset; estimates were adjusted for reatment, period, sequence and dosing tme
& foued effects, and patient 2 a random effect Proportion analyss was conducted
using Mchemars test.

Results

Basaline charactaristics are shown in Table 1.

Intotal, 721 patients were randomized and 713 were exposed to frid product, with
580 (B0.4%) compleding the trial.

The full analyss st includad 720 patients; one patient was exduded due to an
unsigned casebook

Efficacy

The prerequisite of achieving non-inferiarity for change in Hbd,, in bath treatment
periods was met (Figure 2).

Mezn HoA, at the end of treatment period 1 was 7.06% (IDeg) versus 6.98%
{ckar), and at the end of treatment period 2 was 7.08% (IDeg) versus 7.11% (Glar}
Figure 2

Mezn fasting plasma glucose (FPG) for both groups also decreased to mean values, at
the and of the maintenance period, of 107.4 mgidl. (Deg) versus 110.4 mofdL 1Glar).

Hypoglycemia (Figure 3, Table 2)

Supericrity for the primary endpoint was achisved (30% lower rate of severe or
BG-confimed symptomatic hypoglycamia; pe0.0001) with 1Deg versus IGlar
Using numbers needed fo treat, to avoid an episode of severe or BG-confimed
symptomatic hypoglycemiz one patient would need to be treated for 1 year with
IDeq instead of Kalar

Supericrity for the secondary endpaint of the number of severe or BG-confirmed
symptomatic nocturnal hypoglycemic episodes was also achieved (42% reduction;
p<0.0001) for IDeg versus Kalar. To avoid one severe or BG-confirmed symptomatic
noctumal hypoglycemic episode, three patients would need to be treated for 1 year
‘with [Deg instead of IGlr

Simiar hypogfycemia results were seen for the full treatment period.

The rate of savers ypogfycemiz was signdficantly lower with IDeq versus IGiar for
the full trestment period (51%: lower; p=010306). To avoid an episode of savere
hypoglycemia, 21 patients wouid need to be fasted for 1 year with IDeg instead
of IGlar.

The: proparfion of patients axperiencing severe hypoglycemiz during the maintenance
pariod was numarically but not significantly lower with IDeq versus IG&r.

Table 1 Baseline characteristics.

aractenstic
Ful anclyss e, n )
Male, n (%)

Rece, n (%)
'White:
Bl
Beian

Hisparic ar Latiro, n (%)
Age, years
By weight, kg
B, kg
Dhration of diabetes, years
HoA,
G, mgied
e, mlnin1 73m
Prerial insuin treatment,
W
Det
WGl
Pre-trial treatment regimen, n (%)
Bl o sy
Bl oy
(OADs 2t seresring, n (%)
Qagens
1 agen:
= ﬁw,

A1 patients
T20(100%)
3E(51%)

STBBDI%]
106 (14.7%)
23.1%)
14(1.9%)

262 (64%)
E14(105)
a1.74195)
nIE58
WY
76011
1310(526)
LETIE]

EIGRI2%)

it are mean 2 stancard devation Lniess otherete statect BN, body mass nciar; oGFR, e

‘gomensa ftaton e, PG, asang i gz D, s i Gk, P g

P numbsr of pationts; NPH, rcutra potaming Hapeeer: GAD, oral antidaese g

Figure 2 Mean HbA,_over time in tregtment periods 1and 2.

Dy —— Gl

a0 Cramsover
a5
a0 Nominferiority confirmed Non-inferiority confirmed
£ s '\*1_
20 e =] L |
I
65
60
(||||||||||||||||||
0 4 B 12162024 8|32 0] 4 B 121620204582
L m T I |
Titration Maintenance Titration Maintanance
| period 1 periad 1 | period2 pericd 2
Trestment period 1 Treatment pericd 1

Diaia ara mean 2 stancard arror. g, Il dogludar; IGlar, iwudn glargina U130,
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Table 2 Hypoglycemia summary.

—— 1Giar

Indidence n (%) Rate/ 100 PYE

‘Malntenance period ne§18

Severe or BG-confimmed ynpiomatic 2225 1856 195 (31.6) 2654
Mocturral severe ar BC-canfirmed yratomatic AN 552 a1 (47 56
Severe hypogyeemia 10016 53 15 1]
[Full treatment period ne=671 Nef5
Sewere or BG-confimmed ynptomatic bypogicemia MIEET 193 i s
Mociumal smvers or 8G-carfifmed symatomatic hyogyeamia 16073) 720 S8 B84
Severe ypogicemia 152.3) 44 26(35) o4

Mo of S Y S e Con T T RSN ST,
s, I ganging U0 n, umoer of e with svenis; PYE, patient yaar o anpasra
Safety

At baseling, the mean insulin dose was 40 U in the IDeg group and 43 U in the
|Glar group. At the end of treatment period 1, mean IDeg dose inoeased to 70 U
&nd IGlar to 74 U, At the end of treztment period 2, the dose in both groups was
B3 . A past hoc anzlyss showed & 4% significantly |ower insulin dose with Deg
versus IGlar after 32 wiesks of trestmant.

Wiight changes were similar batween IDeg and IGlar in treatment periods 1 and 2
15w 1 Ekua'dﬂgvs 0.5kg, respactively).

Adverse event and serious adverse event rates were similar between treatments
(3326 vs. 3601 events/00 patient-years and 206 v 25.0 ewents'10) patient-
years for IDeg varsus IGlar, respactively)

The most frequently reported adverse events in 5% patients were nasophanyngitis
&nd upper respiratory tract infection.

Figure 3 Hypoglycemia estimated rate ratios.

B Maintenance period W Full treatment pericd Cetimated rate
ratio [35% 0]
Rate of severe or BG confirmed -+ 0.70 [0.607; 0.8011,
symptomatic hypogiycemia P 0601
- 077 [0.703; 0.846],
0001
Fate of severe or 86 confirmed . .58 [0.455; 0.744],
symptomatic NOCUM! hypogiycemia 0001
— 0.75 [0.638; 0.836],
0007
Fate of .54 [0.208; 1.418],
153
—_— 0.49 [0.757; 0.935],
P06
015 0.5
FavorsiDeg  Favars Glar
Fru carhod usigy a Pokson modsl wih logathm of e sxpomure s 100 s
ortrsgimet, perid, sBquence 2ne Goang Eme 2 fo ffects and e
E(. iood gloes (w56 mghd |, wnfidens nisrvat; Deag, Insuiin coguoer; IGia, i r;.-m«UlJﬂ;

S, ot sgpficar.

re for safuty anatyss set. %, propertion of patients with events; G, ticod glucess; [Deg, Insulin cegluces;

»  There were seven fatal events during the trial, two with Deg cardovascular deaths)
and five with IGlar {one cardiovasculer desth, one undetermined death, one due to
hepatobiliary causes and two due to maignancy)
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Conclusions
® In this double-blind crossover trial in patients with T2D, IDeg
showed a consistent hypoglycemia benefit compared with IGlar:

- Significantly lower rate of severe or BG-confirmed symptomatic
hypoglycemia in the maintenance (30%) and full (23%)
treatment periods;

Significantly lower rate of severe or BG-confirmed symptomatic
murnal hypoglycemia in the maintenance (42%) and full
) treatment periods;
antly lower rate (51%) of severa hypoglycemia in the full
treatment period;
Numerically lower propartion of patients with severa
hypoghycemic apisodes in bath the maintenance and full
treatment periods.
IDeg was non-inferior in terms of reduction in HbA,

There was no apparent difference between IDeg ann IGlar for the
standard efficacy parameters or in terms of adverse events.

‘This SWITCH 2 trial confirmed, in a randomized blinded setting, the
previous finding of less hypoglycemia with IDeg compared with 1Glar.

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Objective

Primary objective:

e To confirm superiority of IDeg OD compared with IGlar U100
OD in the rates of severe or BG-confirmed symptomatic

hypoglycaemia during the maintenance period (after 16
weeks of treatment)

Secondary objectives:

e To confirm superiority of IDeg OD compared with IGlar U100
OD in the rates of severe or BG-confirmed symptomatic
nocturnal hypoglycaemia and the proportion of patients with
severe hypoglycaemia during the maintenance period

BG, blood glucose; IDeg, insulin degludec; IGlar U100, insulin glargine U100; OD, once daily
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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"~ SWITCH hypoglycaemia classification

4 )
[ Suspected hypoglycaemia (or routine BG measurement) J v
No
[ Patient able to self-treat? Nocturnal

hypoglycaemia: events

I between 00:01 and

05:59 (both inclusive)

Yes

SMBG measurement

\4 ! \\

1 1

(Not hypoglycaemia\ ( Asymptomatic \ . ( Symptomatic \ ( Severe \ i
1 .

>56 mg/dL <56 mg/dL g <56 mg/dL hypoglycaemia i

(3.1 mmol/L) (3.1 mmol/L) i (3.1 mmol/L) (ADA 2013)* !

no symptoms i Symptoms -

' |

- 1

\ J \ J i\ y, \ J i

Seo_emiC foegy 4 0 a4 ¥ Y} 0 ____.F ,/'

*An episode requiring assistance of another person to actively administer carbohydrate, glucagon, or take other corrective actions and/or neurological recovery following the return of plasma
glucose to normal

SMBG, self-measured blood glucose

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Trial design: SWITCH 2 SEU=TIEers IDeg 0D = OADS

Patients with
type 2 diabetes
(n=721)
4 N\ IGlar U100 OD + OADs IGlar U100 OD = OADs
|<. ........ JXCLLE ©o00006aanT .I. ......... Foooooo R I. .......... e [ECCLIEECREE I ......... SRILTCITIILCCCITD >|
Titration Maintenance Titration Maintenance

Inclusion criteria period 1 period 1 period 2 period 2

*Age 218 years 16 weeks 16 weeks 16 weeks 16 weeks

*T2D 226 weeks

*Basal insulin = OADs l A )

226 weeks | |

*HbA, <9.5% Treatment period 1 Treatment period 2

*BMI <45 kg/m?2

Trial information

*Double-blind

*Crossover

*Treat-to-target

*Randomised 1:1 to morning or
evening dosing admin.

*20% dose reduction for pre-trial BID
regimen

twBID, ice daily; BMI, body mass index; OAD, oral antidiabetic drug; T2D, type 2 diabetes
Wysham et al.

Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10—14 June 2016,

New Orleans, LA, USA
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“Trial treatment regimens

LA RISPOSTA AMD ALLEVOLUZIONE DELLASSISTENZA PALERMO, I719NOVE T2

IDeg and IGlar U100

* Once-daily administration morning or evening
(randomized 1:1)

e Starting dose:
— Treatment period 1:

* OD pre-trial: pre-trial dose
* BID pre-trial: 20% reduction of total pre-trial dose

— Treatment period 2:

* Continue with end-dose of treatment period 1
* Vial and syringe
e Continue pre-trial OADs

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Fondazione AMD

> Baseline characteristics

Characteristic
Full analysis set (FAS), n (%)

All patients
720 (100%)

PALERMO, 1719 NOVE

Male, n (%)

382 (53.1%)

Race, n (%)
White
Black
Asian
Other

578 (80.3%)
106 (14.7%)
22 (3.1%)
14 (1.9%)

Ethnicity, Hispanic or Latino, n
(%)

262 (36.4%)

Age, years 61.4 (10.5)
Weight, kg 91.7 (19.5)
BMI, kg/m? 32.2 (5.6)
Duration of diabetes, years 14.1 (8.1)
HbA, ., % 7.6 (1.1)
FPG, mg/dL 137.0 (52.6)

eGFR (mL/min/1.73 m?2)

78.3 (21.3)

Values are mean (SD) unless otherwise stated
FPG, fasting plasma glucose; SD, standard deviation

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Fondazione AMD )

PALERMO, 1719 NOVE

Treatment at screening

All patients

n (%)

Pre-trial insulin treatment, n (%) 720 (100%)
NPH 59 (8.2%)
IDet 159 (22.1%)
IGlar U100 502 (69.7%)

Pre-trial treatment regimen, n (%)

Basal OD 606 (84.2%)
Basal BID 114 (15.8%)

OADs at screening, n (%)

0 agents 150 (20.8%)
1 agent 448 (62.2%)
=2 agents 122 (16.9%)

IDet, insulin detemir; NPH, neutral protamine Hagedorn

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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"~ Hypoglycaemia risk: inclusion criteria

PALERMO, 1719 NOVE

LA RISPOSTA AMD ALIVEVOLUZIONE DELL'ASSISTENZA SW2

Eligible patients had at least one of the following hypoglycaemia risk factors:

* >1 severe hypoglycaemic episodes within the last year

* Moderate chronic renal failure (eGFR 30-59 mL/min/1.73
m?2)

* Hypoglycaemic symptoms unawareness

* Exposure to insulin >5 years

* Episode of hypoglycaemia episode within the last 12 weeks
(according to ADA definition: <70 mg/dL [£3.9 mmol/L])

ADA, American Diabetes Association; eGFR, estimated glomerular filtration rate
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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# ~ Fasting plasma glucose over time
g p g IDeg
IGlar U100
-
CROSSOVER
(no wash-out)
- 146,0
- 140,6
- 135,2
g 1298 3
o
L 124,4 ~
£ E
o [ 1190 S
o 113,6 —
108,2
} 102,8
97,4
7 0.0
32
1 J L J L J
Titration period 1 Maintenance period 1 Titration period 2 Maintenance period 2

Treatment period 1 Treatment period 2

Mean=£SEM
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Insulin dose

] IDeg
IGlar U100
CROSSOVER |
(no wash-out)
90 - 83 90

oo
o

~l
o
L
~l
o

60 -

[0)]
o

9]
o
L
9]
o

(n) @sop uijnsul |eseq |enjae Ajlleq

i
o

N W
o o
L L
N W b
o o o

[y
o
1
[y
o

Daily actual basal insulin dose (U)

0 0

0 2 4 6 8 1012 14 16 18 20 22 24 262830320 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Titration period 1 Maintenance period 1 Titration period 2 Maintenance period 2

Treatment period 1 Treatment period 2

A post hoc analysis confirmed a 4% significantly lower insulin dose in the IDeg arm compared with the IGlar
U100 arm after 32 weeks of treatment

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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= Fondazxone \MD

evere or BG-confirmed symptomatic
hypoglycaemia

E 1,8 - Maintenance period 1,8 - Full treatment period
(T
T o d J
E‘% 1,6 1,6
2o
sg 147 1,4 -
= o 30% lower
L= L2y rate with IDeg 1,2 -
= = (p<0.0001) 23% lower
E o 1,0 1 1,0 - rate with IDeg
22 (p<0.0001)
ES 08 08 -
w o
BE 06 1 0,6 -
ol
5 0,4 A 0,4 -

0,2 1 OF2 &

D;D L L) L] L] L] L] L] L] D’D L] L] L] L] L] L] L) L] L] L] L] L] L] L] L] 1

16 18 20 22 24 26 28 30 32 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
Time since start of treatment period (weeks) Time since start of treatment period (weeks)

IGlar U100 IGlar U100
Proportion| Rate |Proportion| Rate Proportion| Rate |Proportion] Rate
(% (episodes/ (% (episodes/ (% (episodes/ (% (episodes/
patients) | 100 PYE) | patients) | 100 PYE) patients) | 100 PYE) | patients) [ 100 PYE)
22.5% 185.6 31.6% 265.4 36.2% 219.9 41.7% 275.1

SAS
Comparisons: Estimates adjusted for multiple covariates
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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LA RISPOSTA AMD ALIVEVOLUZIONE DELLASSISTENZA PALERMO 1719 NOVI NV
Fondazxone \MD
E _ 0,56 1 Maintenance period 0,56 - Full treatment period
;:E 0,49 1 0,49 -
93
Za 0,42 - 42% lower 0,42 -
(a8 .

;E © rate with IDeg 25% lower
E S 0,35 1 (p<0.0001) 0,35 - rate with IDeg
Sz (p=0.007)
£2 0,28 - 0,28 -
a5
E 2 0,21 - 0,21
s 0
¥~ 0,14 4 0,14 -
-]
=

0,07 - 0,07 A

D,DD T T T T T T T 1 D,DD T T T T T T T T T T T T T T T ]

16 18 20 22 24 26 28 30 32 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
Time since start of treatment period (weeks) Time since start of treatment period (weeks)
Proportion Rate Proportion Rate Proportion Rate Proportion Rate
(% (episodes/ (% (episodes/ (% (episodes/ (% (episodes/
patients) | 100 PYE) | patients) | 100 PYE) patients) 100 PYE) | patients) 100 PYE)
9.7% 55.2 14.7% 93.6 17.3% 72.0 21.8% 88.4

SAS
Comparisons: Estimates adjusted for multiple covariates
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Fondazione AMD ,

Severe hypoglycaemia

Maintenance period 0,063 - Full treatment period

= UEp 0,056 -

JE r

) 0,056 -
L= 0,049 -
E 2 00490 - 46% lower rate 519% lower rate
© ‘g with IDeg (NS) 0,042 4 (w_ltoh(;ggg)
—; - 0,042 - p=v.
o= 0,035 4
= o 0,035 -
o
9o 0,028 - 0,028
[} ]
22 0,021 - Sl
=

S 0,014 - 0,014 -

0,007 - 0,007 -
0,000 - —-er————r— 0,000 *~—~—rm—-—m>-"+--"+"--—-r-—-""-"rr-—-"r-r---'rT—r—r—r
16 18 20 22 24 26 28 30 32 0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32
Time since start of treatment period (weeks) Time since start of treatment period (weeks)

IDeg IGlar U100 IGlar U100

Proportion Rate Proportion Rate
(% (episodes/ (% (episodes/
patients) | 100 PYE) | patients) | 100 PYE)

Rate Proportion Rate
(episodes/ (% (episodes/
100 PYE) | patients) | 100 PYE)

Proportion
(% patients)

1.6% 5.3 2.4% 9.1 2.2% 4.4 3.9% 9.4

SAS
Comparisons: Estimates adjusted for multiple covariates
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Inical interpretation of the hypoglycaemia
evidence (Numbers Needed to Treat)

To avoid one severe or
Risk reduction BG-confirmed symptomatic
(significance) hypoglycaemic episode, you
would need to treat:

LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA PALERMO, 17-19 NOVEMERE 2016

Type of event

Maintenance period

Severe or BG-confirmed 30%,
symptomatic p<0.0001 1 patient for 1 year
hypoglycaemia (in favour of IDeg)
Severe or BG-confirmed 42%,
symptomatic nocturnal p<0.0001 3 patients for 1 year
hypoglycaemia (in favour of IDeg)

Full treatment period

51%,
Severe hypoglycaemia p=0.0306 21 patients for 1 year
(in favour of IDeg)

SAS
Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions, 10-14 June 2016, New Orleans, LA, USA
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Conclusion

Fondazione AMD

( : )
Hypoglycaemia : Other endpoints
In the maintenance period for IDeg vs. IGlar U100: : * IDegwas non-inferior in terms of reduction in HbA,
: compared with IGlar U100
e  Significantly lower rate (30%) of severe or .
BGrcanfirmed hypaglycacmia : e Therewasno apparent difference between IDeg and
S S e e LR e e e o IGlar UlfOOdfor the standard efficacy parameters or in
BG-confirmed nocturnal hypoglycaemia o [l ag' advelise events
In the full treatment period for IDeg vs. IGlar U100: : e This SWITCH 2 trial confirmed, in a randomised blinded
& setting, the previous finding of less hypoglycaemia with
e  Significantly lower rate (23%) of severe or IDeg compared with I1Glar U100
BG-confirmed hypoglycaemia :
e  Significantly lower rate (25%) of severe or
BG-confirmed nocturnal hypoglycaemia
e Significantly lower rate (51%) of severe hypoglycaemia
Numerically lower proportion of patients with severe hypoglycaemic
episodes in both the maintenance and full treatment periods :
\_ : J

Wysham et al. Presented at the American Diabetes Association, 76th Annual Scientific Sessions,
10-14 June 2016, New Orleans, LA, USA
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Agenda

Fondazione AM D

 Unmet Needs e recenti proposte terapeutiche in tema di
basalizzazione insulinica:

- Degludec

* Unmet Needs e recenti proposte terapeutiche in tema di
intensificazione insulinica:

- Insulina Basale + GLP-1RA

e |deglira : DUALV trial

e Conclusioni
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In clinical practice many patients do not achieve glycaemic target
after basal insulin initiation

2-year retrospective cohort
study of basal insulin initiation
in the US (n=14,458)!

29

Baseline HbA, : 8.6%

3-year retrospective audit of
basal insulin initiation in the
UK (n=516)?

Baseline HbA,.: 9.3%

20 40 60 80 100

(]

Patients achieving glycaemic target (%)

1. Curtis & Lage. ] Med Econ 2014;17:21-31
2. Dale et al. Prim Care Diabetes 2010;4:85-9
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Fondazione AM I

7
“\‘\;;‘; -

Barriers to traditional basal insulin intensification with
prandial insulin

Most diabetes specialists would treat their patients more
aggressively if there was no concern about hypoglycaemia?

Hypoglycaemia

Many patients on insulin therapy are anxious about their
Weight gain weight?

Insulin intensification is commonly associated with weight

gain34

Patients prefer fewer daily injections® Increasing the
Regimen number of injections can decrease adherence and
complexity increase perceived therapy burden>’

5. Rubin et al. Diabetes Educ 2009;35:1014-22
6. Vijan et al. J Gen Intern Med 2005;20:479-82
7. Donnelly et al. Q)M 2007;100:345-50

1. Peyrot et al. Diabet Med 2012;29:682-9

2. Peyrot et al. Curr Med Res Opin 2009;25:1985-93
3. Davidson et al. Endocr Pract 2011;17:395-403

4. Menegchini et al. Endocr Pract 2011:17:727-36
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Fondazione AMD

LA RISPOSTA AMD ALI’EVOLUZIONE DELLASSISTENZA

ADA/EASD position statement 2015

Combination of basal insulin and GLP-1 RA therapy is supported as triple therapy
or combination injectable therapy

PALERMO, 1709 NOVEMERE 2016

Mono-
thera .
PY Metformin

D Ual + + + + + +
Sulphonylurea Thiazolidinedione DPP-4 inhibitor SGLT2 inhibitor GLP-1 receptor Insulin

therapy agonist (basal)

Metformin + Metformin + Metformin + Metformin + SGLT2 Metformin + Metformin +

Sulphonylurea + Thiazolidinedione + DPP-4 inhibitor + inhibitor + GLP-1RA + Insulin (basal) +

Triple

therapy

GLP-1RA

Insulin

SGLT2i

GLP-1RA

Insulin

SGLT2i

Insulin

SGLT2i

Insulin

Insulin

GLP-1RA
e

SGLT2i
—_—

Combination

injectable
therapy

Basal insulin +

Metformin +

DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium glucose cotransporter-2 inhibitor;
SU, sulphonylurea; TZD, thiazolidinedione. Adapted from: Inzucchi et al. Diabetes Care 2015;38:140-9
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Complementary actions of GLP-1 and insulin target underlying
pathophysiology of type 2 diabetes

Brain

Basal insulin

GLP-1 analogue AP Energy intake
NV g ay Satiety
~ Neuroprotection
Heart
Cardiac function
e p
Pancreas

Glucose-dependent
insulin and glucagon
secretion

Insulin synthesis

Liver ‘
Hepatic glucose output '

wupl Gl tract
‘ \1(35::} Gastric emptying

S

Baggio, Drucker. Gastroenterol 2007;132:2131-57

Skeletal muscle

Glucose disposal

F Liver
a Hepatic glucose

production

, Adipose tissue
Insulin receptor
activation

PALERMO, 1719 NOVEMERE 2016
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Combination therapy with GLP-1 receptor agonists and basal
insulin: a systematic review of the literature

R. Balena' I. E. Hensley?, S. Miller® & A. H. Barnett?

Basal insulin GLP-1 receptor agonist
Primary effects JFasting glucose JPostprandial glucose excursions
JInterprandial glucose JFasting glucose*
Mechanism JHepatic glucose production +Glucose-dependent insulin secretion
4Non-glucose dependent endogenous insulin JGlucagon secretion
JGlucagon secretion JHepatic glucose production
4Insulin concentration
JGastric emptying rate
TSatiety
| Food intake
Effect on weight 1Body weight JBody weight

*The most salient effect of GLP-1 RAs is on postprandial glucose, however, fasting glucose is also reduced, especially with longer acting GLP-1 RAs such as
liraglutide and exenatide once weekly.

Diabetes, Obesity and Metabolism 15: 485-502, 2013.

Clinical trial design and results template 36
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_ Fondazione AMD,

Glucagon-like peptide-1 receptor agonist and basal insulin =~ > @y ®
combination treatment for the management of type 2 h
diabetes: a systematic review and meta-analysis

Conrad Eng®, Caroline K Kramer®, Bernard Zinman, Ravi Retnakaran

Interpretation GLP-1 agonist and basal insulin combination treatment can enable achievement of the ideal trifecta in
diabetic treatment: robust glycaemic control with no increased hypoglycaemia or weight gain. This combination is
thus a potential therapeutic strategy that could improve the management of patients with type 2 diabetes.

www thelancet.com Published online September 12, 2014  hitp://dx.doi.ong/10.1016/50140-6736(14)61335-0
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Clinical Features To Consider When Selecting either a
GLP-1 RA or Prandial Insulin To Escalate Basal Insulin Therapy

Basal insulin plus Basal insulin plus multiple
GLP-1RA daily insulin doses

Body weight Overweight/Obese Normal weight/Overweight
(BMI > 28 kg/m?) (BMI < 28 kg/m?)

Duration of disease Relatively short Relatively long
(< 10 years) (> 10 years)

Metabolic control Closer to target Further from target
(HbA,. < 8%/8.5%) (HbA,.> 8%/8.5%)

Residual B-cell function Maintained Reduced

(C-peptide 2 0.6-0.8 ng/mL)  (C-peptide < 0.6—0.8ng/mL)

Giorgino F. et al., DMRR 2016
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Insulin and GLP-1 RA Combination Studies
Basal insulin + short-acting GLP-1 RA

Glargine + Exenatide BID Buse JB et al, Ann Intern Med 54:103-12, 2011
Diamant M et al, Diabetes Care 37:2763-73, 2014
Glargine + Lixisenatide Riddle MC et al, Diabetes Care 36:2489-96, 2013

Seino Y et al, Diabetes Obes Metab 14:910-7, 2012
Riddle MC et al, Diabetes Care 36:2497-503, 2013
Rosenstock J et al, Diabetes Care 2016

Basal insulin + long-acting GLP-1 RA
Detemir + Liraglutide Rosenstock J et al, J Diab Compl 27:492-500, 2013

Degludec + Liraglutide Mathieu C et al, Diabetes Obes Metab 16:636-44, 2014
Gough SC et al, Lancet Diabetes Endocrinol 2:885-93, 2014
Gough SC et al, Diabetes Obes Metab , 2015

Glargine + Albiglutide Rosenstock J et al, Diabetes Care 37:2317-25, 2014

Long-acting GLP-1 RA + prandial insulin
Dulaglutide + Lispro Blonde L et al, Lancet 2015
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Addition of GLP-1 analogues to basal insulin:
Change from baseline in HbAlc

Buse et al GetGoal-L GetGoal-Duo HARMONY-6

At 30 weeks At 24 weeks At 24 weeks At 26 weeks
n=137  n=122 n=327 n=166 R=223 n=223 n=282 n=281
BL:83  BLSS5 BL: 8.4 BL: 8.4 BL: 7.6 BL: 7.6 BL:8.5 BL: 8.4

c
£
=
€ X
s
g < -0.827
s =2
B <2 - -1 " Exenatide
= B placebo
j< -1,4 A B Lixisenatide
O | B Albiglutide
-1,6 2
| Lispro
-18 - -1.7*

Treatment difference for GLP-1 vs. comparator: *p<0.001; **p=0.0002; tp=NS

Buse et al. Ann Intern Med 2011;154:103-12 ; Riddle et al. Diabetes Care 2013;36:2489-2496; Riddle et al. Diabetes Care 2013;36:2497-2503
Rosenstock et al. Diabetes Care 2014; Published online 04 June. DOI: 10.2337/dc14-0001
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Addition of GLP-1 analogues to basal insulin:
Change from baseline in body weight

LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA PALERMO, 17-19 NOVEMERE 2016

Buse et al GetGoal-L GetGoal-Duo HARMONY-6
At 30 weeks At 24 weeks At 24 weeks At 26 weeks
n=137 n=122 n=327 n=166 n=223 n=223 n=282 n=281
BL:95.4  BL:93.4 BL: 87.4 BL: 89.1 BL: 87.5 BL: 86.7 BL:92.5 BL:91.6
1,5 -
1,2
0,98

0,8

)

=

O = ]

g g 0,5

-

5® °7

E v

© 4 el

& 1 2 8 Exenatide 0.7+

6 B placebo
- B Lixisenatide
=77 B Abiglutide

- Lispro

= -1.8%* -1.81

Treatment difference for GLP-1 vs. comparator: *p<0.001; **p=0.0012; tp<0.0001

Buse et al. Ann Intern Med 2011;154:103-12 ; Riddle et al. Diabetes Care 2013;36:2489-2496; Riddle et al. Diabetes Care 2013;36:2497-2503
Rosenstock et al. Diabetes Care 2014; Published online 04 June. DOI: 10.2337/dc14-0001



Type 2 diabetes inadequately controlled on basal insulin and metformin
Study design
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A comparison of adding liraglutide versus a single daily dose
of insulin aspart to insulin degludec in subjects with type 2
diabetes (BEGIN: LIRAGLUTIDE ADD-ON)
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BEGIN: VICTOZA® ADD-ON

Study design

LA RISPOSTA AMD ALLEVOLUZIONE DELLASSISTENZA PALERMO, 1719 NOVEMBRE 2016

IDeg + LIRA + MET (n=88)
HbA,  =7.0%

. IDeg + IAsp with largest meal + MET (n=89)
People with

T2DM
(n=413)
IDeg + MET (non-randomized) (n=236)
HbA, . <7.0%
| |
| |
0 26 weeks
Open label
[ \) N
i L Randomization criteria
Inclusion criteria ® HbA, >7.0% at end of treatment in NN1250-3643
® All participants completed NN1250-3579 and ® Calcitonin <50 ng/L at Visit 1
NN1250-3643: 104 weeks of IDeg QD plus MET ® No history of pancreatitis
® No family history of medullary thyroid carcinoma or multiple endocrine
L ) neoplasia syndrome type 2
N y ® No clinically significant diseases of the major organ systems
\_ J

FAS, full analysis set; NAS, Non-randomized analysis set
IAsp, insulin aspart; IDeg, insulin degludec; HbA, , glycated hemoglobin; MET, metformin; QD, once-daily; T2DM, type 2 diabetes mellitus
Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.
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BEGIN: VICTOZA® ADD-ON

HbA,. measurements

HbA,  Over Time: FAS and NAS Change in HbA,: FAS and NAS
= %BZSIII_;EQ((: 8898)) 0.2 - FAS NAS
m IDeg (n=236) I |
9.0 75 0.1 -
| 71
85 7 IDeg+LIRA vs IDeg+IAsp ’(-3\ 00 T
Treatment difference: | 67 Et
-0.32% [-0.53; -0.12 y i
8.0 1 SL[JperSior : 368 Y 0.1
I <
R 75 \ - 9 5 024
~ e + | 55 5 I
70 : . P LENSY 03 -
g - - 47 < )
T 6.5 - i 3 g‘ -0.4 -
43 £
6 0 A EOT - . (v}
' B 7.0(0.8) % 39 6 -0.5 -
5.5 - B 05
J . i i ‘. 35 '0.6 |
01 Y o
' ' ' ' ' ' : ' ' . ' . ' ' _0 7 i Treatment difference:
0 2 4 6 8 10 12 14 16 18 20 22 24 26 ' -0.32 % (-0.53; -0.12),

Time (weeks) 0.8 - | | superior

IDeg + IDeg + IDeg
LIRA IAsp (n=236)
(n=88) (n=89)

FAS, full analysis set; NAS, non-randomized analysis set; LOCF, last observation carried forward; Mean£=SEM
HbA,, glycated hemoglobin, IAsp, insulin aspart; IDeg, insulin degludec; LIRA, liraglutide

2Calculated, not measured

Comparisons: Estimates adjusted for multiple covariates

Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.
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Achieving target HbA;. (%)
N w S (@] D ~J (o.0]
o (e (a) (a)

—_
(@)

o

Achieving target HbA,

FAS

OR:1.89
(ns)

HbAlc <7.0%

OR: 13.79
p<0.05

More people with T2DM achieved
target HbA,, without confirmed
hypoglycemia and without weight

gain with LIRA versus IAsp

) LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA

BEGIN: VICTOZA® ADD-ON

NAS

HbAlc <7.0% without
hypoglycaemia and weight gain

FAS, full analysis set; NAS, non-randomized analysis set; LOCF, last observation carried forward
HbA1c, glycated hemoglobin; OR, odds ratio; T2DM, type 2 diabetes mellitus
Comparisons: Estimates adjusted for multiple covariates

Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.

HbAlc <7.0%

PALERMO 17Z9NOVEMERE 2016

[ IDeg + LIRA (n=88)
IDeg + IAsp (n=89)
m IDeg (n=236)
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Week Week

® 0 26
- =sxs === IDeg + LIRA (n=88)
: VICTOZA™ ADD-ON = =g
==== 1Deg (236)
Changes in FPG and SMPG
Fasting plasma glucose over time: FAS and 9-point self-measured plasma glucose:
NAS FAS and NAS
11 - 198
[l IDeg + LIRA (n=88)
IDeg + IAsp (n=89)
10.0 - :IDeg(n 236) - 180 10
90 h IDeg+LIRA vs IDeg+IAsp: P e 9
(ns) - 152 -
780 S8
I 138 T £
27.0 - a3 E 7
£ 5y
U] = | =
o _ 96 0
5.0 - EOT 5 1 ns =
B 113.4%37.8mg/dL(6.3%2.1 mmol/L) - 82 for all time points 78
109.8+46.8 mg/dL (6.1%+2.6 mmol/L)
4.0 - o 97.2:25.2 mg/dL (5.4 1.4 mmol/L) L 68 4 A
Il al 4 V7 | 66
‘P i~ \\
Od T T T T T T T T T T T T T 0 _0 ; : ; : ; : : } 0
2 0 2 4 6 8 101214 16 18 20 22 24 26 & & & & A AN I SR
: € & & & ¢ & e
Time (weeks) S ¢ & e
3 o o
¥ 9 )
&
o

FAS, full analysis set; NAS, non-randomized analysis set; LOCF, last observation carried forward; Mean£=SEM
BF, breakfast; FPG, fasting plasma glucose; |Asp, insulin aspart; IDeg, insulin degludec; LIRA, liraglutide; SMPG, self-measured plasma glucose
Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.
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BEGIN: VICTOZA® ADD-ON

Weight Change

5 4 .11
FAS NAS
0)
S 4y | i
E 7
© 3 - Treatment difference: 9
ee -8.27 Ib (-3.75 kg), p<0.05 3
E 2 > 2
0 5
= 3 =
£ =%
ol 1 =5
[} @]
3 -1 3
= 2
= e
: &y 3
c
© -5
-
@)
=/
IDeg +
-4 . -9
IDeg + LIRA IAsp IDeg
(n=88) (n=89) (n=236)
Bascllils 95.4 kg 91.3 kg 91.3 kg
(210.4 Ib) (201.3 Ib) (201.3 Ib)

FAS, full analysis set; NAS, non-randomized analysis set; LOCF, last observation carried forward
1Asp, insulin aspart; IDeg, insulin degludec; LIRA, liraglutide

Comparisons: Estimates adjusted for multiple covariates

Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.
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45 - Confirmed hypoglycemia: SAS

4.0 A
3.5 1
3.0 1
2.5 4
2.0 -
1.5 -
1.0 -
0.5 1

LIRA rate: 1.00/PYE
IAsp rate: 8.15/PYE

patient)

87% lower
rate with
IDeg +

p<0.05

Risk of hypoglycemia

Nocturnal confirmed

0.0 ==

0 #.34 6 8

Confirmed hypohypoglycemia
(cumulative events per

Time (weeks)

:h
w
I

Confirmed hypoglycemia: NAS

b e N
o o v O
e

IDeg rate: 2.64/PYE

patient)

Confirmed hypoglycemia
(cumulative events per

10 12 14 16 18 20 22 24 26

Nocturnal confirmed
hypoglycemia
(cumulative events per

= = = =
o 1o w
N

2 4 6 8

o

Time (weeks)

*p<0.05

10 12 14 16 18 20 22 24 26

hypoglycemia
(cumulative events per

patient)

patient)
o
L

BEGIN: VICTOZA® ADD-QON......

0.6 1

=
w
.

=
i~
L

=
o
.

=
e
"

't . Tl ¥ =
(3] [9%) =N [9,] o
M M M M ’

o
—
M

o
o
o‘k

IDeg + IAsp (n= 86)
m IDeg (n=236)

Nocturnal confirmed hypoglycemia: SAS

LIRA rate: 0.17/PYE

IAsp rate: 1.11/PYE 86% lower

rate with
IDeg +
LIRA,
p<0.05

e —

10 12 14 16 18 20 22 24 26
Time (weeks)

Nocturnal confirmed hypoglycemia: NAS

IDeg rate: 0.20/PYE

S

2 4 6 8 10 12 14 16 18 20 22 24 26
Time (weeks)

SAS, safety analysis set; NAS, non-randomized analysis set; % patients, proportion of patients with events; # patients, number of patients with events; PYE, patient-year of exposure

1Asp, insulin aspart; IDeg, insulin degludec; LIRA, liraglutide
Comparisons for top plots: Estimates adjusted for multiple covariates
Mathieu C et al. Diabetes, obesity & metabolism. 2014;16:636-644.
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Agenda

Introduzione: fisiopatologia della secrezione insulinica

_l*‘ondazionc AM I)

 Unmet Needs e recenti proposte terapeutiche in tema di
basalizzazione insulinica:

- Degludec

 Unmet Needs e recenti proposte terapeutiche in tema di
intensificazione insulinica:

- Insulina Basale + GLP-1RA

e |deglira: DUALV trial

e Conclusioni
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| Rational drug design
Formulation feasible due to distinct, stable
association forms

_ Fondazione AMD,

Unique anticipated properties of the

liraglutide and insulin degludec e
combination: J*WM
— Glycaemic control throughout the day ™ _ ...
with FPG reduction and PPG coverage
at all meals
— Steady titration and a more s
favourable safety profile 1Deglira

— Once-daily administration in a single
pen device

IDeglira, insulin degludec/liraglutide



VIII S
_ Fondazione AMD ) : .
e Liraglutide & Insulina Degludec
(prima dell’iniezione sc)

LA RISPOSTAAMD ALLVEVOLUZIONE DELIASSISTENZA PALERMO, 17-19 NOVEMERE 2016

’,




V11 Saeegee
Fondazione AMD




VIIT S

: LA RISPOSTA AMD ALI’EVOLUZIONE DELLASSISTENZA
Fondazione AMD,

PALERMO, 1719 NOVEMERE 2016

— Degludec release from s.c.
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2.omposizione qualitativa e quantitativa

1 mL di soluzione contiene 100 unita di insulina
degludec* e 3,6 mg di liraglutide*.

*Prodotta con tecnologia del DNA ricombinante da
Saccharomyces cerevisiae.

Una penna preriempita contiene 3 mL equivalenti a
300 unita di insulina degludec e 10,8 mg di liraglutide.

Una dose unitaria contiene 1 unita di insulina degludec
e 0,036 mg di liraglutide.
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YEEno

‘l“ondazionc ;\.\lD,

DeglLira: combinationin a
single daily injection

e Subcutaneous injection l
1.8mg | _____ o _____._ A

LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA

— 3 mL pre-filled pen

— Fixed ratio of

insulin degludec (100 U/mL) ©
and liraglutide (3.6 mg/mL) 5
o
= |
/ Insulin titration to \
achieve glycaemic control -
Insulin degludec 50 U
Categoria farmacoterapeutica: farmaci
steps usati per il diabete,
50 U insulin degludec + ::;lel:::geai :naloghi per iniezione, ad azione
1.8 mg liraglutide Codice ATC: A10AES6.

\o /
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_ Fondazione AMD,

4.1 Indicazioni terapeutiche

Xultophy e indicato per il trattamento di adulti affetti da
diabete mellito di tipo 2 per migliorare il controllo
glicemico in associazione con medicinali ipoglicemizzanti
orali quando questi in monoterapia o in associazione con
agonisti del recettore del GLP-1 o con insulina basale non
permettano un controllo glicemico adeguato (vedere
paragrafi 4.4 e 5.1 per i dati disponibili sulle diverse
associazionti).
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IDeglLira: Phase 3 Clinical Development Plan

....DUALIX, DUAL X

www.clinicaltrials.gov
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Fondazione AMD

IDeglLira: Phase 3 Clinical Development Plan

Phase 3A

www.clinicaltrials.gov




VIII S

LA RISPOSTA AMD ALL’EVOLUZIONE DELLASSISTENZA

Fondazione AMD

IDeglLira: Phase 3 Clinical Development Plan

Phase 3B

www.clinicaltrials.gov
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Fondazione AMD

IDeglLira: Phase 3 Clinical Development Plan

Completed trials

\

*published #presented at EASD and IDF 2015, publication expected in 2016

www.clinicaltrials.gov
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IDeglLira: Phase 3 Clinical Development Plan

Uncontrolled on OADs Uncontrolled Uncontrolled
on GLP-1RA on basal insulin

www.clinicaltrials.gov
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IDegLira: Phase 3 Clinical Development Plan

Uncontrolled on OADs Uncontrolled / Uncontrolled \
on GLP-1RA on basal insulin

www.clinicaltrials.gov
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Fondazione AMD

LA RISPOSTA AMD ALIVEVOLUZIONE DELLASSISTENZA

IDeglira
Starting dose:
16 dose steps
Maximum dose:

IDegLira + metformin A 50 dose steps

Subjects with (n=278) IGlar

TEDM > Starting dose:
(N=557) . Pre-trial dose
IGlar + metformin eyt T Gl
(n=279) = None
Screening randomization End of trial Follow-up
Visit 1 Visit 2 Visit 28 Visit 29
L 1 L |
I 1 | 1
Week -2 0 26 27
/ _ o \ RandomTized 1:1 Mean FPG? Dose change
Inclusion criteria Open label .
*T2DM mmol/L mg/dL dose steps/units
*Metformin + IGlar
(20-50 units) <4.0 <71 -2
*HbA,  7-10%
*Age 218 years
*BMI <40 kg/m?

/ >5.0 >90 Sia 2,

3Adjustments performed twice weekly based on mean of three preceding fasting self-measured
blood glucose values obtained prior to dosing adjustment days

NN9068-3952; IDeglira vs. IGlar. BMI, body mass index; FPG, fasting plasma glucose
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DUALYV
Baseline characteristics

~ Fondazione AMD,

eg 0 0
BMI, kg/m?2 31.7 (4.4) 31.7 (+4.5)
Duration of diabetes, years 11.6 (£7.4) 118 (£676)
HbA, ., % 8.4 (£0.9) 8.2 (£0.9)
[HbA,., mmol/mol?] [68.0 (+9.8)] | [66.6 (£9.6)]

Values are mean unless otherwise stated; ?Calculated, not measured
BMI, body mass index; FPG, fasting plasma glucose; IDeglira, insulin degludec/liraglutide; IGlar, insulin glargine
Lingvay et al. JAMA 2016;315:898-907
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~ Fondazione AMD,

HbA, over time

9,0 -

—o— IDeglLira (n=278)
-4 IGlar (n=279)

HbA,. (%)

7’0 = ssssssssssEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

3 + — 7.1%
> —3 6.6%

0 2 4 6 8§ 10 12 14 16 18

Time (weeks)

Mean observed values with error bars (standard error mean) based on full analysis set and LOCF imputed data
---ADA/EASD HbA, . target <7.0%; AACE HbA, target <6.5%

20 22 24 26

AACE, American Association of Clinical Endocrinologists; ADA, American Diabetes Association, EASD, European Association for the Study of Diabetes; LOCF, last observation carried

forward
NN9068-3952; IDeglira vs. IGlar
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Fondazione AMD

Change in HbA,_over time

—o— IDeglLira (n=278)
Time (weeks) —— IGlar (n=279)

o 2 4 6 8 10 12 14 16 18 20 22 24 26

0’0 ] [l [l [l [l [l [l [l [l [l [l [l [l [ ]

-0,4 -
S
~ 0,8 -
P : ; i
T 1o A 1 -1 Treatment
=N difference:
o —0.59%
S -16 A p<0.001
=
5 ’ % —

-2,0 -

2,4 -

IDeglira
AHbA, (%) -1.81 -1.13

Mean observed values with error bars (standard error mean) based on full analysis set and LOCF imputed data

Treatment difference is estimated from an ANCOVA analysis while A values are observed LOCF
NN9068-3952; IDeglira vs. IGlar
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Subjects achieving treatment targets
B IDeglira (n=278)
g [Glar (n=279)

100 1 Odds ratio: 3.45
o <0.001
o 90 - P
E 80 - Odds ratio: 3.29
=y p<0.001
> 70 o
%
ge\-o/ 60 -
45 O 50 -
q) —
25
7T 40 -
Y
o
c 30 N
i)
€
() 20 =
o
2 10 A
o

0 - T

HbA,, <7% HbA,. <6.5%

Responders are based on full analysis set and LOCF imputed data

Odds ratios (IDeglira/IGlar) are from a logistic regression model
NN9068-3952; IDeglira vs. IGlar
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FPG over time

LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA

PALERMO 17Z9NOVEMERE 2016

—o— IDeglLira (n=278)
-4 IGlar (n=279)

9,5 -
9,0 -
8,5 A
- 8,0 -
>
o
E 7,5 A
~ 7’0 -
8 6.1 mmol/L
Ly 6,51 1 )
6,0 i %
6.1 mmol/L
558 1
7
0.0 ( L] L] L] L] L] L] L] L] L] L] L] L] L] L}
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)

Mean observed values with error bars (standard error mean) based on full analysis set and LOCF imputed data
NN9068-3952; IDeglira vs. IGlar
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Fondazione AM D

Change in FPG over time

—o— IDeglLira (n=278)

Time (weeks) -4 IGlar (n=279)
0 2 4 6 8 10 12 14 16 18 20 22 24 26
0’0 1 ] [l [l [l [l [l [l [l [l [l [l [l [l [ ]
0,8 -
J
[e)
€16 -
©
i 24 - Treatment
c . 4 : difference:
o vy 1 —0.01 mmol/L
532 4 i NS
O
-4,0 -
IDeglira
AFPG
(el -2.83 -2.77

Mean observed values with error bars (standard error mean) based on full analysis set and LOCF imputed (LOCF) data
Treatment difference is estimated from an ANCOVA analysis while A values are observed LOCF

FPG, fasting plasma glucose
NN9068-3952; IDeglira vs. IGlar
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LA RISPOSTA AMD ALLEVOLUZIONE DELL’ASSISTENZA

~ Fondazione AMD,

Daily insulin dose over time

—o— IDeglLira (n=278)
-4 IGlar (n=279)

66 units
70 -
Treatment
60 - difference:
-25.47 units
50 - p<0.001
)
E 41 units
$ 30 - 4 )
@ 41% of subjects on IDeglira were at
20 - maximum dose of 50 dose steps, of
which 68% achieved HbA, <7%*
10 -~ \ j
0 n n n n n n n n n

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)

*There was no maximum dose for IGlar
Mean observed values with error bars (standard error mean) based safety analysis set and LOCF imputed data

Treatment difference is estimated from an ANCOVA analysis
NN9068-3952; IDeglira vs. IGlar
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_l*‘ondazionc AM I)
~ Change in body weight over time

—o— IDeglLira (n=278)
-4 IGlar (n=279)

2,5 1

©

=

=

A=)

g Treatment
> difference:
§ ~3.20 kg
p p<0.001
P

(@)}

=

©

S

@)

_2’0 L] L] L L L] L] L] L L] L] L]
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)

IDeglira

ABody weight (kg)

Mean observed values with error bars (standard error mean) based on full analysis set and LOCF imputed data
Treatment difference is estimated from an ANCOVA analysis while A values are observed LOCF
NN9068-3952; IDeglira vs. IGlar



7 (uh‘\L'L'Illr -~
\" II \a/in(u’lr

4 : LA RISPOSTA AMD ALL’EVOLUZIONE DELLASSISTENZA PALERMO, I7-19 NOVEMBRE 2016
Fondazione AMD

DUAL V
Confirmed hypoglycaemia

' IDeglLira (n=278)

A IGlar (n=279)

2,5 - -
IDeglira IGlar

Treatment
2,0 - ratio:
HDA, . at 6.6% 7.1% 0.43
week 26 p<0.001

1,0 +

5™

Number of episodes per subject

0,0 o

Time (weeks)

Mean cumulative function based on SAS

Treatment ratio is estimated from a negative binomial model based on FAS

FAS, full analysis set; IDegLira, insulin degludec/liraglutide; IGlar, insulin glargine; SAS, safety analysis set
Lingvay et al. JAMA 2016;315:898-907
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Agenda

Introduzione: fisiopatologia della secrezione insulinica

_l*‘ondazionc AM I)

 Unmet Needs e recenti proposte terapeutiche in tema di
basalizzazione insulinica:

- Degludec

 Unmet Needs e recenti proposte terapeutiche in tema di
intensificazione insulinica:

- Insulina Basale + GLP-1RA

e |deglira: DUALV trial

e Conclusioni
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Unmet need

IDeg value

Economic burden of
diabetes!?

Hypoglycemic events
are costly and a
barrier to good
glycemic control3-6

LA RISPOSTA AMD ALLEVOLUZIONE DELLASSISTENZA

IDeg value vs. IGlar :
patients with T2D starting on insulin

SMBG test strips is

a substantial cost
driver in diabetes
treatment!”

( Equivalent \

reductions in
HbA;. achieved
with significantly
lower total daily

\insulin dosellj

-

U

Reductions in
risk of

hypoglycaemia

11,13

>

)

-

\_

Potential for less
use of SMBG test

>

strips

Complexity of
insulin treatment
regimens016

4

PALERMO, 1719 NOVEMERE 2016

Diabetes negatively
impacts patients’
HRQoL7-°

1. IDF. Diabetes Atlas, Sixth Edition, 2013; 2. ADA. Diabetes Care 2013;36:1033-46; 3. Leiter et al. Can J Diabetes 2005;29:186-92; 4. Hammer et al. JME 2009;12:281-
90; 5. Brod et al. Value Health 2011;14:665-71; 6. Leese et al. Diabetes Care 2003;26:1176-80; 7. UKPDS. Diabetes Care 1999;22:1125-36; 8. Rubin et al. Diabetes
Metab Res Rev 1999;15:205-18; 9. Davis et al. Curr Med Res Opin 2005;21:1477-83; 10. Peyrot et al. Diabetic Medicine 2012;29:682-9; 11. Vora et al. Diabetes Ther
2014;5:435-46; 12. Zinman et al. Diabetes Care 2012;35:2464-71; 13. Ratner et al. Diabetes Obes Metab 2013;15:175-84; 14. Freemantle et al. Diabet Med
2013;30:226-32; 15. Tresiba, Summary of Product Characteristics, Novo Nordisk A/S; 16. Peyrot et al. Diabetes Care 2010;33:240-5; 17. Yeaw et al. J Manag Care Pharm

2012;18:21-32
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LA RISPOSTA AMD ALIVEVOLUZIONE DELLASSISTENZA

Fondazione AMD

IDeglira offers value by addressing the unmet needs of
subjects with T2D uncontrolled on basal insulin

o

Q

< H I i t

= Most subjects on basal ypoglycaemic eve.n > are Weight gain is a barrier Complex insulin regimens

costly and a barrier to . ..

"q's insulin are not at s target to achieving are a barrier to achieving
E target HbA, 12 HbA, > target HbA, 3° target HbA, ’

c

=

)

=

)

>

({2} Significant 1.9% HbA,, 2.7 kg weight loss from

. _dai in510

.E e e baseline1? Once-daily dosing

(o)}

o

(@]

=]

*i.e. on insulin for >5 years

1. Dale et al. Prim Care Diabetes 2010;4:85-9; 2. Giugliano et al. Diabetes Care 2011;34:510-17; 3. Farmer et al. Diabet Med 2012;29:1447-50;
4. Department of Health. Payment by Results Tariff Information Spreadsheet for 2013 to 2014. A&E Attendance. Accessed December 2013;

5. Department of Health. Payment by Results Tariff Information Spreadsheet for 2013 to 2014. Admitted patient care & outpatient procedures.
Accessed December 2013; 6. Donnelly et al. Diabet Med 2005;22:749-55; 7. Peyrot et al. Diabet Med 2012;29:682-9;
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Diabete: 1 numeri che non vorremmo conoscere
ma che non possiamo ignorare

In Italia:

* Ogni 2 minuti una persona riceve la diagnosi di diabete

L]

Ogni 7 minuti una persona con diabete ha un attacco cardiaco

L]

Ogni 26 minuti una persona con diabete sviluppa un’insufficienza renale

-

Ogni 30 minuti una persona con diabete ha un ictus

Ogni 90 minuti una persona subisce un’'amputazione a causa del diabete

-

Ogni 180 minuti una persona con diabete entra in dialisi

-

Ogni 20 minuti una persona muore a causa del diabete
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Il diabete uccide




