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La terapia del Diabete tipo 2:

una lunga storia... con recenti sviluppi

Metformin

Human
Insulin

1950s i 1960s : 1970s | 1980s i 1990s  : 2000s  : 2010s

I

Sulphonylureas



Algoritmi di terapia: dall’approccio

centrato sul target glicemico...
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Insulina intensiva + Metformina +/- TZD




La terapia del Diabete tipo 2:

una lunga storia... con recenti sviluppi

Metformin Thiazolidinediones

Human
Insulin Glinidi DPP-4is

1950s i 1960s : 1970s | 1980s i 1990s  : 2000s  : 2010s
Sulphonylureas Acarbose GLP-1RAs
SGLT2is



Approach to the Management of Hyperglycemia

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Relevant comorbidities

Established vascular
complications

Patient attitude and
expected treatment efforts

Resources and support
system

More stringent &= AIC 7% =+ Less stringent

v high

newly diagnosad long-standing

long short

absent few / mild severe

absent few / mild severe |

highly motivated, adherent, less motivated, nonadherent,
excellent self-care capabilities poor self-care capabilities

readily available Iirnited_
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Start with Monotherapy unless:

AIC is greater than or equal to 9%, consider Dual Therapy.

A1C is greater than or egual to 10%, blood glucose is greater than or equal to 300 mg/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

Y

Monotherapy Metformin Lifestyle Management

EFFICACY* high

HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS* low

If AIC target not achieved after approximately 3 months of monotherapy, proceed to 2-drug combination (ordar not
meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors):

L
Dual Therapy Metformin + Lifestyle Management
Sulfonylurea _ DPP-4 inhibiter SGLT2 inhikiter GLP-1 receptor agonist m

EFFICACY* high high intermediate intermediate high highest
HYPO RISK moderate risk low risk low risk low risk low risk high risk
WEIGHT gain gain neutral loss loss gain

SIDE EFFECTS hypoglycemia adema, HF, fxs rare GU, dehydration, fxs Gl hypoglycemia
COSTS* low low high high high high

If AIC target not achieved after approximately 3 months of dual therapy. proceed to 3-drug combination {order not
meant to denote any specific preference — choice dependant on a variety of patient- & disease-specific factors):

Triple Therapy Metformin + Lifestyle Management

Sulfonylurea+ | Thiazolidinedione+ ~ DPP-4 inhibitor+  SGLTZInhibitor+  GLP-1 receptor agonist + [ Ll o
. Tz su Su su su - Tzp

or  DPP-4-i or  DPP-4-i or WIFZD | o [FED o [[FED  or  DPP-4-i
or  SGLT2-i or  SGLT2- or  SGLT2-i or  DPP-4-i or  SGLT2- or  SGLT24
or  GLP-I-RA or  GLP-1-RA or or  GLP--RA oo I o GLPIRA

If AIC target not achieved after approximately 3 months of triple therapy and patient (1) on oral combinaticn, mowve to
basal insulin or GLP-1 RA, (2) on GLP-1 RA, add basal insulin, or (3) on optimally titrated basal insulin, add GLP-1 RA or
mealtime insulin. Metformin therapy should be maintained, while other oral agents may be discontinued on an individual
basis to avoid unnecessarily complex or costly regimens (i.e., adding a fourth antihyperglycemic agent).

Y
aaed Combination Injectable Therapy (See Figure 8.2)
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EFFICACIA

HBA1C
PESO CORPOREO
PRESSIONE ARTERIOSA, ASSETTO LIPIDICO, FREQUENZA CARDIACA

SICUREZZA

RISCHIO IPOGLICEMIA
RISCHIO/BENEFICIO CARDIOVASCOLARE
TOLLERABILITA’

MODALITA” DI SOMMINISTRAZIONE
EFFETTI COLLATERALI




SICUREZZA
CARDIOVASCOLARE
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Impact of Intensive Therapy for Diabetes:
Summary of Major Clinical Trials

Study
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Metformina VS Sulfaniluree in
monoterapia

REVIEW Annals of Internal Medicine

Diabetes Medications as Monotherapy or Metformin-Based
Combination Therapy for Type 2 Diabetes

A Systematic Review and Meta-analysis

Nisa M. Maruthur, MD, MHS; Eva Tseng, MD, MPH; Susan Hutfless, PhD; Lisa M. Wilson, S¢M; Catalina Suarez-Cuervo, MD;
Zackary Berger, MD, PhD; Yue Chu, MSPH; Emmanuel lyocha, MBChB, MPH; Jodi B. 5egal, MD, MPH; and Shari Bolen, MD, MPH

Outcome Range in RR From RCTs Range in RD From RCTs Adjusted HR From Observational Strength of
Studies Evidence

All-cause mortality 0.5 to 1.0 (2 studies [15, 146]) -5.0% to -0.1% (2 studies [15, 14]) 0.5 to 0.8 {7 studies™® [17-23]) Low

CVD mortality 0.6 to 0.7 (2 studies [15, 14]) -2.9% 1o -0.1% (2 studies [15, 14]) 0.6 to 0.9 (3 studies [19, 21, 24]) Moderate

CVD morbidity 0.7 to 1.6 (2 studies [15, 156]) -0.4% to 10.1% (2 studies [15, 14]) 0.3 to 0.9 (5 studiest [19, 20, 22, 25, 24]) Low

CVD = cardiovascular disease; HR = hazard ratio; RCT = randomized, controlled tral; RD = risk difference; RR = relative risk.
* One additional retrospective cohort study reported an odds ratio of 0.9 (27).
1 One additional case- control study reported an odds ratio of 0.8 (28).



Monoterapia in pazienti DM2
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Months on study
Rischio di mortalita vs metforminain pz con pregresso evento CV:

Glipizide HR 1.41 (1.07-1.87); Glibenclamide HR 1.38 (1.04-1.83)

eDiabetes Obes Metab. 2012 Sep;14(9):803-9



Metformina VS duplice

Metformina-Sulfaniluree

Figure 43. Pooled odds ratio of short-term all-cause mortality comparing metformin with a
combination of metformin plus a sulfonylurea

Author Timing Eventsin Nin Eventsin Nin

Year (weeks) Group1 Group 1 Group2 Group 2 OR (95% CI)
DeFronzo 1995 29 1 210 0 213 —*}— 033(0.01,807
Garber 2003 16 0 164 2 171 1 4.35(0.23,101.84)
Goldstein 2003 18 0 75 0 a7 (Excluded)

Chien 2007 16 0 25 0 26 (Excluded)

Overall {l-squared=30.1%, p=0.232) <> 1.32 (D.09, 18 56)
NOTE: Weights are from random effects analysis

I I
. 01 1 150 .
Favors metformin + sulfonylurea Favors metformin

Weighted odds ratio of all-cause mortality



Metformina+DPP4 VS
Metformina+Sulfaniluree

Figure 50. Pooled odds ratio for long-term cardiovascular mortality comparing combination of
metformin plus a sulfonylurea with a combination of metformin plus a DPP-4 inhibitor

Author, Timing Eventsin Nin Eventsin Nin

Year (weeks) Group 1 Group1 Group2  Group2 OR (95% ClI)
Seck 2010 104 3 543 0 538 {'_é"_ 0.13 (0.01, 2.57)
Goke 2010 104 1 430 1 428 E_.""_i 1.00 {0.06, 16.11)
Gallwitz 2012 104 2 775 2 776 —E"""_ 1.00(0.14, 7.11)
Del Prato 2014 104 4 869 2 878 —  0.49(0.08, 2.70)

Overall (l-squared = 0.0%, p = 0.698) p 0.57 (0.18, 1.69)

NOTE: Weights are from random effects analysis

A 1 10
Favors Met + DPP-4 inhibitor Favors Met + SU
Weighted odds ratio of cardiovascular mortality



Cardiovascular safety of sulfonylureas: a meta-analysis
of randomized clinical trials

M. Monami', S. Genovese? & E. Mannucci®

Metanalisi che confronta SU con agente non SU in DM2 (115 RCT, circa
45000 pz)

* End points: Major cardiovascular events (MACE) e mortalita

* OR for MACE with SU treatment vs comparators was 1.08 (0.86-1.36): no

signal for cardiovascular risk

« Use of SU was not associated with any significant difference in the

Incidence of Ml with respect to comparators OR: 0.88 (0.75-1.04)

« The use of sulfonylureas is associated with increased mortality 1.22 (1.01-
1.49) and a higher risk of stroke 1.28 (1.03-1.60)

gDiabetes Obes Metab. 2013 Oct;15(10):938-53 ®



A@,American Diabetes Association.

— YR eSU does not increase the
7 SCIeni'lflcseSS|ons risk of all-cause or CV

JUNE 5-9, 2015 - BOSTON, MA

mortality: A meta-analysis
« 47 RCTs were included, totalizing 37650 patients

« SU were not associated with total (OR 1.12, 95% C.1.0.96to 1.30; 12
= 0%, p = 0.67) or cardiovascular mortality (OR 1.12, 95% C.I. 0.87 to
1.42;12 = 12%, p = 0.30)

« SU were also not associated with increased risk of myocardial
Infarction(OR 0.92,95% CI1 0.76 - 1.12; 12 = 3% p = 0.42) or stroke
(OR 1.16,95% C10.81 - 1.66; 12 =30% p = 0.09)

Sulfonylureas are not associated with increased

Cardiovascular Mortality

® eRados DV, PintoLC, RemontiLR, et al. Sulfonylureas are not associated with increased mortality: Meta-analysis and trial sequential @
analysis of randomized clinical trials. American Diabetes Association 2015 Scientific Sessions; June 6, 2015; Boston, MA. Abstract 16-OR
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Diabete_s Researg:h International
and Clinical Practice Diabetes
Federation
journal homepage: www.elsevier.com/locate/diabres
Sulphonylurea compared to DPP-4 inhibitors in @) consn

combination with metformin carries increased risk
of severe hypoglycemia, cardiovascular events, and
all-cause mortality

Jan W. Eriksson °, Johan Bodegard "', David Nathanson °, Marcus Thuresson ¢,
Thomas Nystrom, Anna Norhammar ©

# Department of Medical Sciences, Clinical Diabetes and Metabolism, Uppsala University, Uppsala, Sweden

® AstraZeneca Nordic-Baltic, Stdertiilje, Sweden

© Department of Clinical Science and Education, Division of Internal Medicine, Unit for Diabetes Research, Karolinska
Institute, Sédersjukhuset, Stockholm, Sweden

d tatisticon AB, Uppsala, Sweden

© Cardiology Unit, Department of Medicine, Solna, Karolinska Institute, Stockholm, Sweden

GLD-treated T2DM patients
N=417,691 Patients treated with:

« 2 NIADs, n= 37,681

* 3 NIADs, n=4282

3 * Insulin, n = 78,170
1 NIAD as first-line treatment
n=297,558
» Patients remaining on 1 NIAD alone
y throughout the study period, n = 195,473
Second-line treatment
n=102,085

Patients treated with:
» * 3 NIADs, n=105
* Insulin, n = 33,633

2 NIADs
n = 68,347
Metformin + SU Metformin + DPP-4i Other combinations
n=40,736 n=12,024 n=15,587
[

Severe hypoglycemia

MET + SU
------ MET + DPP-4i

Adjusted HR (95% CI): 2.07 (1.11—3.886)

Cumulative proportion
of hypoglycemia (%)

Time from second-line therapy (years)

n at risk
MET + SU, 40,736 19,573 9625 4933 2399 1169 445
MET + DPP-4i, 12,024 4764 1924 817 345 132 27
B 15— Fatal and nonfatal CVD
MET + SU
N MET + DPP-4i
Q
= Adjusted HR (95% CI): 1.17 (1.01—1.37)
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Time from second-line therapy (years)
n at risk
MET + SU, 40,736 19,304 9391 4781 2312 1116 442
MET + DPP-4i, 12,024 4723 1878 795 338 128 24
C 151 All-cause mortality
MET + SU
...... MET + DPP-4i

Adjusted HR (95% CI): 1.25 (1.02—1.54)

104

Curmulative proportion
of deaths (%)

D T T T T T T
0 1 2 3 4 5 (]
Time from second-line therapy (years)
n at risk
MET + SU, 40,736 19,605 9656 4954 2407 1172 447

MET + DPP-4i, 12,024 4767 1924 817 345 132 27



Comparative Safety of Sulfonylurea and Metformin
Monotherapy on the Risk of Heart Failure: A Cohort
Study

by Christianne L. Roumie, Jea Young Min, Lucy D'Agostino McGowan, Caroline
Presley, Carlos G. Grijalva, Amber J. Hackstadt, Adriana M. Hung, Robert A. Greevy,
Tom Elasy, and Marie R. Griffin

J Am Heart Assoc
Volume 6(4):e005379
April 19, 2017

American merican



Flow of eligible patients included.

Incident DM prescriptions among active VHA users
N=407 145

Hypoglycemic medications other than
Metformin or Sulfonylurea N=102 457

Data errors N=142

\ 4

Creatinine >1.4 or 1.5 mg/dL or hospice
care N=21 474

\ 4

Died or censored during 6 month lag
N=23 207

\ 4

Not persistent on incident drug or added
second drug at start of follow-up
N=53 806

I |
Metformin Sulfonylurea
N=126 867 N=79 192

Propensity matched Propensity matched
N=65 986 N= 65 986

Christianne L. Roumie et al. J Am Heart Assoc
o= 2017:6:e005379

American  American [ )

Heart | Strok A .
ear roke © 2017 Christianne L. Roumie €
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Cumulative incidence of heart failure hospitalization or cardiovascular death over time.

0.10—
| Metformin Sulfonylurea ——
o 0.08—
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'c 0.06—
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=
= 0.04—
E
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O 0.02-
0.00—-
0.5 1.0 2.5 3.5 4.5 5.5 6.5 r5
Years
6 months 1.5 years 2.5 years 3.5 years 4.5 years 5.5 years 6.5 years 7.5 years
Metformin
N at Risk 65986 35388 22232 14861 9863 5514 2736 1187
N events 436 256 164 103 60 28 17
Sulfonylurea
N at Risk 65986 31225 17633 10529 6230 3264 1531 665
N events 613 262 164 91 61 28 10

=

American  American
Heart | Stroke
Association Association.

Christianne L. Roumie et al. 3 Am Heart Assoc
2017:6:e005379
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American

=

American

Heart | Stroke

Association

Association.

Adjusted hazard ratio and 95%Cls of subgroups.

m  Persistent Exposure Required

® Persistent Exposure Not Required

Full Matched cohort

History of Heart failure

No prior Heart failure 1

Age >65 years -

Age < 65 years -

Black race A

White race

Adjusted Hazard ratio (95% CI)

N events (N at Risk)

1.32 (1.21, 1.43)
Met 1078 (65986) Sul 1236 (65986)
1.21(1.16, 1.27)

Met 4007 (65986) Sul 4573 (65986)

1.39 (1.20, 1.62)
Met 307 (4134) Sul 397 (4084)
1.15 (1.06, 1.26)

Met 996 (4134) Sul 1087(4084)

1.29 (1.17, 1.43)
Met 771 (61852) Sul 839 (61902)
1.24 (1.18, 1.30)

Met 3011 (61852) Sul 3486 (61902)

1.34 (1.22, 1.47)
Met 881 (35133) Sul 1031(33935)
1.22 (1.16, 1.28)

Met 3063 (35133) Sul 3470 (33935)

1.24 (1.01, 1.51)

Met 197 (30853) Sul 205 (32051)
1.19 (1.09, 1.30)

Met 944 (30853) Sul 1103 (32051)

1.63 (1.20, 2.20)

Met 81 (8913) Sul 108 (8947)
1.15 (1.00, 1.31)

Met 406 (8913) Sul 454 (8947)

1.29 (1.18, 1.40)
Met 968 (51059) Sul 1090 (50955)
1.21 (1.16, 1.27)

Met 3478 (51059) Sul 3956 (50955)

0.5
Hazard of Heart failure
Sulfonylurea preferred

Christianne L. Roumie et al. J Am Heart Assoc

2017;6:e005379
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PROactive: Study design

Assess the effects of pioglitazone on reducing
macrovascular events in type 2 diabetes

Randomized, double-blind, placebo-controlled

N = 5238 with type 2 diabetes and history of
macrovascular disease

Pioglitazone (up to 45 mg) or placebo

Composite of all-cause mortality, Ml, ACS,
coronary or peripheral revascularization,
amputation, stroke

Individual components of primary outcome,
CV mortality

4 years
Dormandy JA et al. Lancet. 2005;366:1279-89.

Charbonnel B et al. Diabetes Care.2004;27:164¢:53.



PROactive Primary Endpoint

25 +
—— Proghtazone (514 events) HbA, - 7.5%
ae w— Placebo (572 events)
r: 20 4 HbAI‘- 6-9%
c
)
& 154
S HR = 0.90 (95% C1 0.80, 1.02)
§ 1o P =.095
=
<)
o
o] o
—
a
0 4 | 1 4 ! 4 ) |
0 6 12 18 24 30 36
. Time From Randomization, mo
Numbers at risk
Poghtazone 2488 2373 2302 2218 2146 348
Pacedo 2530 2413 2317 2215 2122 345
i Primary endpoint: death, MI, CVA, ACS, leg revasc/amputation, PCl, or CABG.



PROactive: Pioglitazone (Pio) Reduces

"Hard" Coronary Heart Disease Endpoints

Time to Fatal/Nonfatal Ml (Excluding Silent MI) Time to ACS
HR 95% Cl P Value HR 95% Cl P Value
Piovs placebo 0.72 0.52,099 .045 Piovs placebo 0.63 0.41,0.97 .035
0.1 4 0.06 1
S S
& 008 1 P S 005 1
‘g ....‘ ‘ § oo.‘ ....:000 ‘
0.06 - ".28% & i
8 M L ” & 003 l i
< [
5‘.: o E 0.02
o (3
g 0.02 4 === Pio (65/1230) g 0.01 w— Pio (35/1230)
**** Placebo (88/1215) *++ Placebo (54/1215)
0 | 1 1 | ] ] | I | 0 .l || 1 1 1 | | |
0 6 12 18 24 30 36 0 6 12 18 24 30 36




PROactive: Time to Fatal/Nonfatal

Stroke in Patients With Previous Stroke

0.12
v
« 0.10 —— Pj
f‘: > RR 47% Previous
5 0.08 Stroke
@
@ 0.06
s
e 0.04 .
o No Previous
E 0.02 Stroke

0 6 12 18 24 30 36
Time From Randomization, mo




PROactive

HF Hospitalization and Mortality

N =5238

Pio, PBO,
n (%) n (%) P

HF leading to hospital admission™ 149 (5.7) 108 (4.1) .007

Fatal HF 25(0.96) 22(0.84) NS




Ongoing and recently completed cardiovascular outcomes trials
placebo controlled and active comparators

DEVOTE CANVAS-R DECLARE-TIMI-58
(Insulin degludec, basal insulin) (Canagliflozin, SGLT2i) (Dapagliflozin, SGLT2i)
n=7,637; duration up to Syrs n=5,865; duration =3 yrs n=17,150; duration~6 yrs
completion H2 2016 completion Q1 2017 completion 02 2019

ALECARDIO EMPA-REG OUTCOME™* CANVAS CREDENCE [cardio-renal) MNCTO1986881
(Aleglitazar, PPAR-ay) n=7,226; (Empagliflozin, SGLT2i) (Canagliflozin, SGLT2i) (Canaglifiozin, SGLTZi) (Ertuglifiozin, SGLT2i)
follow-up 2.0 yrs n=7,097; duration up to Syrs 02 n=4407; duration 4+yrs n= 3,700; duration ~5.5 yrs n=3,900; duration~6.3 yrs
Termin. 03 2013 RESULTS 2015 —RESULTS completion Q2 2017 completion Q1 2019 completion Q2 2021

EXAMINE ELIXA SUSTAIN & FREEDOM-CVO HARMONY OUTCOMES

{Alogliptin, DPP-4i) n=5,380; follow- (Lixisenatide, GLP-1) (Semaglutide, GLP-1) {ITCA 650, GLP-1 in DUROS) (Albiglutide, GLP-1)
up ~1.5 yrs n=6,068; follow-up =2 yrs n=3,297; duration ~2.8 yrs n=4,000; duration ~2 yrs n=9,400; duration ~4yrs
03 2013 - RESULTS Q1 2015 —RESULTS completion Q1 2016 completion Q3 2018 completion by Q2 2019

SAVOR TIMI-53 EXSCEL REWIND
(Saxagliptin, DPP-4i) (Exenatide W, OW GLP-1) (Dulaglutide, QW GLP-1)
n=16,492; follow-up ~2 yrs 02 2013 n=14,000; duration ~7.5 yrs n=9,622; duration ~6.5yrs
- RESULTS completion Q1 2018 completion (2 2019

TECOS OMNEON CARMELINA CAROLINA
(Sitagliptin, DPP-4i) {Omarigliptin, QW DPP-4i) {Linagliptin, DPP-4i) {Linagliptin, DPP-4i vs 5U)
n=14,671; follow-up ~3 yrs n=4,000; duration ~3 yrs n=8,300; duration ~4 yrs n= &,000; duration ~B yrs
01 2015 - RESULTS completion 04 2017 completion Q1 2018 completion O3 2018

1 1 1 1 1 1 1 |
2013 ' 2014 ' 2015 ' 2016 ' 2017 2018 ' 2019 0 2020

Active comparator, ongoing ‘ Placebo-controlled, ongoing Flacebo-cur_ltr T;:gh;ompleted

source: clinicalTrials. gov (30 June 2015). ‘completion date’ is the estimated completion date for the primary outcomes measure. *also known as C-SCADE-8.




Saxagliptin and cardiovascular outcomes in patients with type
\ 2 diabetes mellitus

TEC&S

TRIAL EVALUATING GARDIOVASCULAR
OUTCOMES WITH SITAGLIPTIN

Effect of sitagliptin on cardiovascular outcomes in type 2
diabetes

@) EXAMINE

Alogliptin after acute coronary syndrome in patients with type
2 diabetes

4 o'gb gle; N
_i" ':- EMPA-REG
o, . @ . OUTCOME®
>

Empagliflozin, cardiovascular outcomes and mortality in type 2

diabetes /
\ %

ELIXA

Lixisenatide in acute coronary syndrome, a long-term
cardiovascular end point trial of lixisenatide vs placebo

/

LEADER’

Liraglutide Effect and Action in Diabetes:
Evaluation of cardiovascular outcome Results

Liraglutide and cardiovascular outcomes in type 2
diabetes

o

SUSTAIN

SEMAGLUTIDE UNABATED SUSTAINABILITY
IN TREATMENT OF TYPE 2 DIABETES

SUSTAIN 6: cardiovascular and other long-term
outcomes with semaglutide in subjects with type 2
diabetes

/



SICUREZZA CARDIOVASCOLARE DEI DPP-IV INIBITORI

EXAMINE SAVOR-TIMI TECOS

Popolazione in 5380 16492 14671

studio, N

Durata del 7.2 10.3 11.0

diabete, anni

HbAlc basale, % 8.0 8.0 7.3

Durata media 1.5 2.1 3.0

dell’osservazione,

anni

End point morte CV, morte CV, morte CV,
Hmario IMA non fatale oictus IMAnon fatale o IMA non fatale, ictus

P non fatale ictus non fatale non fatale o

ricovero per angina
instabile




Baseline Risk of Patient Populations Enrolled in CV Safety
Trials of DPP-4 Inhibitors

Risk Factors Stable CAD-CVD-PAD Post ACS patients

Presented
Sept 2013

Presented
Sept 2013

End Mar 2015

I . |. lli !
!'“l!"!l'" !I Il“l! !“I”" l ”!!! ) End Jan 2018
mbEaSEg CYDsakouninuna oL inoaked fendl funclony

CV = cardiovascular; DPP-4 = dipeptidyl peptidase-4; CAD = coronary artery disease; CVD = cardiovascular disease; PAD = peripheral artery disease; ACS =
acute coronary syndrome; EXAMINE = Examination of Cardiovascular Outcomes: Alogliptin vs Standard of Care in Patients With Type 2 Diabetes Mellitus
and Acute Coronary Syndrome; SAVOR-TIMI = Saxagliptin Assessment of Vascular Outcomes Recorded in Patients With Diabetes Mellitus Trial-Thrombolysis
in Myocardial Infarction; TECOS = Trial Evaluating Cardiovascular Outcomes With Sitagliptin; CARMELINA = Cardiovascular and Renal Microvascular
Outcome Study With Linagliptin in Patients With Type 2 Diabetes Mellitus at High Vascular Risk.



SAVOR-TIMI Prespecified Composite
Endpoints and Mortality

(n=16,492)
SAXAGLIPTIN
Hazardratio(95% CI) P value
Primary composite endpoint* 1.00(0.89-1.27) 0.99
Secondary composite endpoint® = 1.02(0.94-1.11) 0.66
Death from any cause H—— 1.11 (0.96-1.27) 0.15
CV death —— 1.03(0.87-1.22) 0.52
0,00 0,50 1,00 1,50

NESSUNA DIFFERENZARISPETTO A PLACEBO NEGLI ENDPOINT PRIMARI

CI, confidence interval; CV, cardiovascular;SAVOR-TIMI, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes
MellituggThrombolysis in Myocardial Infarction. °®

Scirica BM, et al. N Engl | Med. 2013;369,1317-1326.



SAVOR-TIMI Prespecified Individual Endpoints

(n=16,492)
Hazardratio(95% CI) P value
Myocardial infarction —— 0.95(0.80-1.12) 0.52
Ischemic stroke ——— 1.11(0.80-1.12) 0.38
Hospitalization for unstable angina — ! 1.19 (0.89-1.60) 0.24
Hospitalization for heart failure —— 1.27 (1.07-1.51) 0.007
Eﬁiﬁﬁﬁﬁ’;ﬁfﬁ, rflor coronary B 0.91 (0.80-1.04) 0.18
Renal endpoint* A 1.08 (0.88-1.32) 0.46
Hospitalization for hypoglycemia ’ ¢ ’ 1.22(0.82-1.83) 0.33

0,00 0,50 1,00 1,50 2,00

INCREMENTO SIGNIFICATIVO DEI RICOVERIPER SCOMPENSO CARDIACO

*Doubling of creatinine, initiation of dialysis, renal transplantation, or creatinine >6.0 mg/dL

CI, confidence interval; CV, cardiovascular;SAVOR-TIMI, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes
MellitusgThrombolysis in Myocardial Infarction.

Scirica BM, et al. N Engl | Med. 2013;369,1317-1326.



EXAMINE Safety Endpoints

(n=5380)
ALOGLIPTIN
Hazardratio(95%CI) P value

Primary composite | 0.96 (<1.16)* 0.32
Primary endpoint components

CV death —T 0.79 (0.6-1.04) 0.10

Nonfatal MI T 1.08 (0.88-1.33) 0.47

Nonfatal stroke — | 0.91 (0.55-1.50) 0.71
Primary secondary endpoint? ¢ 0.95(<1.14)* 0.26
Death from any cause —— 0.85(0.66-1.10) 0.21

0,00 0,50 1,00 1,50 2,00

NESSUNA DIFFERENZARISPETTO A PLACEBO NEGLI ENDPOINT PRIMARI




TECOS Per Protocol Analysis

Hazard ratio (95% CI)

(n=14,523)
SITAGLIPTIN
Pri . x M
rimary composite endpoint
Secondary composite endpoint® ¢
Acute pancreatitis = ¢
Any cancer (except O
nonmelanoma skin cancer)
Pancreatic cancer ¢
Severe hypoglycemia e

0,00 1,00 2,00 3,00

4,00

0.98 (0.88-1.09)
0.99 (0.89-1.11)

1.80 (0.86-3.76)
0.93 (0.89-1.44)

0.91 (0.37-2.25)

1.13 (0.89-1.44)

P value
<0.001 (NF)
<0.001 (NF)

0.12
0.38

0.85

0.31

NESSUNA DIFFERENZARISPETTO A PLACEBO NEGLI OUTCOMEPRIMARI

*Cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for unstable angina.

tSecondary composite: cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.
NF, nonigferiority; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin.
Green JB, et al. N Engl J Med. 2015; Jun 8. [Epub ahead of print]



TECOS
(n=14,671)
SITAGLIPTIN

A Primary Cardiovascular Outcoma B Sacondary Cardiovascular Outcoma

1009 Placebo 100+ Placebo,
154 1254

30+ Sitagliptin 10.04

104 itagliptin

7.5+

5.0

354 Hazard ratic, 0.99 (35% C1, 0.89-1.10)

P=0.34

0.0 T T T T T T
18 24 30 36 42 48

50

Hazard ratio, 0.98 (95% CI, 0.39-1.08)
404 P=0.65
204

T T T T T
24 30 36 42 48

Patients with Event ()
Patients with Event (34)

24
Month Manth
No. at Risk No. at Risk

Sitagliptin 7332 7131 6837 6777 6579 6386 4525 3346 2058 1248 Sitagliptin 7332 7145 6963 6817 G457 4584 339 2087 1270
Placebo 7339 7146 6302 6751 6512 6292 4411 3172 2034 1234 Placebo 7339 7161 693% 6796 6359 4472 3332 2070 1260

C Hospitalization for Heart Failure D Death from Any Cause
100+

o
T

Sitagliptin

3
T

Hazard ratio, 1.00 {95% CI, 0.83-1.20)
P=0.93

T T T T T
4 30 36 41 48

Hazard ratio, 1.01 (95% Cl, 0.50-1.14)
P=0.88

T T T T T T
18 4 30 36 42

]
I

Patients with Event (%)
Patients with Event (%)

[~}
T

24
Month

MNo. at Risk Mo. at Risk
Sitagliptin 7332 7189 7036 6917 6780 6619 4728 3515 Sitagliptin 7332 7262 7180 7103
Placebe 7339 7204 7025 6903 6712 6549 4599 3443 Placebo 7339 7271 7176 TO0O8

TECOS, gTrial Evaluating Cardiovascular Outcomes with Sitagliptin.
Green JB, et al. N Engl J Med. 2015; Jun 8. [Epub ahead of print]
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Lixisenatide in acute coronary syndrome, a long-term
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Liraglutide and cardiovascular outcomes in type 2
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1° Qutcome (CV Death, MI, Stroke or UA) EI_I)QA

20
15-
:15, HR =1.02 (0.89, 1.17)
© 10
()
o
Lixisenatide: 406/3034 = 13.4%
5 Placebo: 399/3034 = 13.2%
0_ [ [ [ [
0 12 24 36
Months
Number at risk
Placebo 3034 2759 1566 476
Lixisenatide 3034 2785 1558 484

ESC CONGRESS (*

\ Hot Line presentation
2015 \

www.escardio.org/ESC2015



Lixisenatide & CV Outcomes ELIXA

20 20+

Primary + Heart
Failure Hosp

Heart Failure Hospitalization

154 15+

> HR = 0.97 (0.85, 1.10) >
N i HR = 0.96 (0.75, 1.23)
0 12 o 24 36 0 12 . 24 36

20

»1 Primary + HF Hosp +
Coronary Revasc

All-Cause Death

15+

HR =1.00 (0.90, 1.11)

HR =0.94 (0.78, 1.13)

T T T T T
0 12 24 36 0 12 24 36
Months Months

ESC CONGRESS ¢ :

i Hot Line presentation www.escardio.org/ESC2015
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EMPA-REG OUTCOME: study design

N=7028 :
. T2DM EMPA 25 mg once daily (n=2342)

*+ Age: =18 years; 220 years in
Japan; <65 years in India

» [Established CV disease

» Drug naive and HbA,. 27.0 to
<£9.0% or
Stable background antidiabetes

. BMI £45.0 kg/m? c Placebo once daily (n=2333)
|

EMPA 10 mg once daily (n=2345)

+ eGFR 230 mL/min/1.73m? I I | Follow-up
| _ | | L Treatment period: I
Screening Place_bo Randf_T!iat'on Median duration: 2.6 years End of study +30 days
run-in S Median observation time: 3.1 years

Primary composite endpoint Key secondary endpoints
° Y . . .

® Three-point MACE - time to first occurrence of: Four-point MACE - time to first occurrence of:

® (CV death,

® (CV death,
® Non-fatal MI*, or
® Non-fatal stroke

® Non-fatal MI*
® Non-fatal stroke, or
® Hospitalisation for unstable angina

*Except pioglitazone in Japan; TExcluding silent MI.

Background glucose-lowering therapy unchanged in first 12 weeks, then adjusted at the investigator's discretion to achieve desired glycaemic control.
BMI, body mass index; CV, cardiovascular; CVOT, cardiovascular outcome trial; eGFR, estimated glomerular filtration rate; EMPA, empagliflozin;
HbA, ., glycosylated haemoglobin; MACE, major adverse cardiovascular event; MI, myocardial infarction; T2DM, type 2 diabetes mellitus.

Zinman B et al. Cardiovasc Diabetol 2014;13:102; Zinman B et al. N Engl J Med 2015;373(22):2117-28



Empagliflozin, Cardiovascular Outcomes, and
Mortality in Type 2 Diabetes

Bemard Zinman, M. D, Chnistoph Wanner, M. D, John M. Lachin, Sc¢. D, David Fitchetr, M D,
Ench Bluhmki, Ph.D., Stetan Huntel, Ph.D.. Michaela Mattheus, Dipl, Biomath., Theresa Devins,
Dr P H.. Odd Erik Johansen, M. D . Ph.D .. Hans T Woerle, M. D, Ul €. Broed]l, M. D, and Silvio E.
Inzucchy, MDD, tor the EMPAREG OUTCOME Investigators

N Engl | Med 2015, 373:2117-2122 o Primary outcome:

HR 0.86

(95.02% C1 0.74, 0.99) 3-point MACE

p=0.0382*

w
1

Empaglifiozin

Patients with event (%)
=

0=
1 1 1 ) |l I Ll | |}
0 é 12 18 24 30 3é 42 48
Months
No. of patients
Empaglifiozin 4487 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 74| 166



EMPAREG-OUTCOME:
Hospitalisation for Heart Failure

HR 0.65 Plaocebo
(95% CI 0.50, 0.85)
6 p=0.0017
5-
F

Empagliflozin

Patients with event (%)

D | 1| | I I I 1 I 1
0 & 12 18 24 30 34 42 48
Maonths
Mo, of patients
Empaghfiozin 4487 4414 4523 4437 K1) 2950 2487 1434 95
Flacebo 2333 2271 2226 273 1932 1424 1202 775 148



Empagliflozin, Cardiovascular OQOutcomes, and
Mortality in Type 2 Diabetes

Bermard Zinman, MDD, Christoph Wanner, M. D, John M, Lachin, Se. D, David Fochen, M. D,
Ench Bluhmlki, Ph.D., Stetin Hontel, Ph.D., Michaela Mattheus, Dipl. Biomath., Theresa Devins,
e P HL. Odd Erik Johansen, MDD, Ph.Dy . Hans J. Woerle, M., UL © Broed], MDD, and Silvie E
Inzucehi, MDD, for the EMPA-REG OUTCOME Investigators

N Engl T Med 2015, 373:2117-2122
o1 CV death

71 HR 0.62
a (95% C1 0.49, 0.77)
p<0.0001
7+
S
empogifioz
2 Empagtozin
[i1]
=
T 4
£
2 34
o
o
74
'| -
0=
! 1 1 ) ! I 1 1 1
1] & 12 18 24 30 34 42 48
Maonths
Mo. of potients
Empaglifliozin 4487 4451 4408 4554 4128 307y 2817 1722 414
Flacebo 2333 2303 2280 2243 202 1503 1281 825 177



EMPA-REG OUTCOME

All-cause mortality

157 HR 0.68

(95% CI0.57, 0.82) Placebo
p<0.000]

o
1

Empagiliflozin

Patients with event (%)

wn
1




EMPA-REG OUTCOME

RIDUZIONE DEI RICOVERI PER SCOMPENSO
CARDIACO DEL 35%

RIDUZIONE DEL RISCHIO DI MORTE
CARDIOVASCOLARE DEL 38%

RIDUZIONE DEL RISCHIO DI MORTE PER TUTTE
LE CAUSE DEL 32%

Non differenze rispetto a placebo per infarto
e stfroke non fatale




SGLT2: effetto di classe?

Acta Diabetol @ CroEsMark
DOT 10.1007/500592-01 6-0892-7

ORIGINAL ARTICLE

Effects of SGLT-2 inhibitors on mortality and cardiovascular
events: a comprehensive meta-analysis of randomized controlled
trials

Matteo Monami' (3¢ Ilaria Dicembrini' + Edoardo Mannucci®

Metanalisi di 71 studi (31199 pz in trattamento SGLT-2i, 16088 nel gruppo comparator)



Ongoing and recently completed cardiovascular outcomes trials
placebo controlled and active comparators

DEVOTE CANVAS-R DECLARE-TIMI-58

(Insulin degludec, basal -~ulin) (Canagliflozin, SGLT2i) (Dapagliflozin, SGLT2i)
n=7,637; duration v s to Syrs n=5,865; duration =3 yrs n=17,150; duration~6 yrs
completion H': 2016 completion Q1 2017 completion 02 2019

ALECARDIO EMPA-REG QUTCOME* CANVAS CREDEMCE (cardio-renal) NCT01986881
(Aleglitazar, PPAR-ay) n=7,226; (Empaglifiozin, SGLT2i) {Canagliflozin, SGLT2i) (Canaglifiozin, SGLTZ2i) (Ertugliflozin, SGLTZi)
follow-up 2.0 yrs n=7,097; duration up to Syrs 02 n=4407; duration 4+yrs n=3,700; duration ~5.5 yrs i
Termin. Q3 2013 RESULTS 2015 —RESULTS sagopletion Q2 2017

EXAMINE ELIXA SUSTAIN &

{Alogliptin, DPP-4i) n=5,380; follow- (Lixisenatide, GLP-1) (Semaglutide, GLP-1) {ITCA 650, GLP-1 in DUROS) (Albiglutide, GLP-1)

up ~1.5 yrs n=6,068; follow-up =2 yrs n=3,297; duration ~2.8 yrs n=4,000; duration ~2 yrs n=9,400; duration ~4yrs
03 2013 - RESULTS 01 2015 —RESULTS completion Q1 2016 completion O3 2018 completion by Q2 2019
SAVOR TIMI-53 EXSCEL REWIND
(Saxagliptin, DPP-4i) (Exenatide QW, QW GLP-1) {Dulaglutide, QW GLP-1)
n=16,492; follow-up ~2 yrs 02 2013 n=14,000; duration ~7.5 yrs n=9,622; duration ~6.5yrs
- RESULTS completion Q1 2018 completion (2 2019
TECOS OMNEON CARMELINA CAROLINA
(Sitagliptin, DPP-4i) (Omarigliptin, QW DPP-4i) (Linagliptin, DPP-4i) (Linagliptin, DPP-4i vs SU)
n=14,671; follow-up ~3 yrs n=4,000; duration ~3 yrs n=8,300; duration ~4 yrs n= &,000; duration ~B yrs
01 2015 - RESULTS completion 04 2017 completion (1 2018 completion Q3 2018
| | | | | 1 1 | |
1 1 1 1 1 1 1 I
2013 2014 2015 2016 2017 2018 2019 2020

Active comparator, ongoing ‘ Placebo-controlled, ongoing Flacebo-cur_ltr T;:gh;ompleted

source: clinicalTrials. gov (30 June 2015). ‘completion date’ is the estimated completion date for the primary outcomes measure. *also known as C-SCADE-8.




All cause mortality

Fig. 5 Subgroup analyses of MH-OR [95%, CI] p
different molecules for all-cause 0-0 0-5 1-0 1-5 2:0 2:5 "
mortality in placebo-controlled lr
trials. SGLT2i sodium-glucose i
transporter 2 inhibitors ALLTRIALS “ I 0-70[0-58-0-83] <0-001
I
I
I
|
Dapagliflozin - ’f 0-91[0-48-1-76] 0-79
I
I
1
Canagliflozin b Y : f 0-76[0-40-0-41] 0-58
|
I
I
Empaglifiozin | 0-78[0-30-2-03] 061
(Without EMPAREG) i
I
I
Empaglifiozin o | 0-67[0-56-0-81] <0001
{With EMPAREG) I
Favours SGLT2i Favours comparators



MORTALITA” CV INFARTO MIOCARDICO STROKE

ALL TRIALS ‘ »—‘—-
Cardiovascular endpoint L 1 l—'.——l
]
|
]
Maon cardiovascular endpoint — y » el
]
1
]
Dapagliflozin + i . + i l—-—l—:—l:
]
]
Canagliffozin b ! i * E : N
I |
i !
1 |
Ermpagliflozin -| i b i s B
i
Favours Favours Favours Fanroaars Favaurs Favours
SGLTH comparators SGLT2 comgrarators SGLT2I comgearators
MH-OR [95%, Ci] p MH-OR [95%, CI] p MH-OR [95%, Ci] p
All trials: 0-43[0-36-0-53] <0-001 0-77[0-63-0-94] 0-010 1-09{0-86-1-38] 0-50
CV endpaint -43(0-35-0-52] <0001 0-87[0-69-1-09] 0-23 1.19{0-89-1-58] 0-23
Non CV endpoint D-H{D-E?-ﬂ-!?} 0018 0-53]’5-35-!3-?3‘] 0-002 ﬂ-SB‘fﬂ-E?—]-SEj 0:-57
Dapaglifiozin =~ 0-46[0-20-1-07] 0071 0-48[0-26-0-87] 0017 0-68[0-31-1.45] 0-32
Canagliflozin 0-44f0-14-1-40] 0-16 0-57[0-26-1-25] 0-15 1.36[0-54-3-40] 0-51

Empagifiozin ~ 0-60/0.18-1.85] 037 0.530-25-1-11] 0-083 0.85[0-45-1-62] 063



LEADER: Study design

9340 patients
® Double blinded
e 2-week placebo run-in

Liraglutide 0.6-1.8 mg OD + standard of care

Safety follow-up
Placebo

run-in

Placebo + standard of care

Safety follow-up

Screening Randomisation (1:1) End of treatment
Key inclusion criteria Key exclusion criteria
e T2DM, HbA,. 27.0% e TIDM
e Antidiabetic drug naive; OADs and/or basal/premix insulin e Use of GLP-1RAs, DPP-4i, pramlintide, or rapid-acting
® Age >50 years and established CV disease or chronic renal insulin
failure ® Familial or personal history of MEN-2 or MTC

or
e Age >60 years and risk factors for CV disease

CV, cardiovascular; HbA, ., glycosylated haemoglobin; OAD, oral antidiabetic drug; OD, once daily; T2DM, type 2 diabetes mellitus.
Marso SP et al. N Eng/ J Med 2016. DOI: 10.1056/NEJMoal603827.



Primary and key secondary outcomes

4 Ve
Time to first MACE composed of
Primary « CV death
outcome « Non-fatal MI
 Non-fatal stroke
\ AN
4 \/Time to first occurrence of
« Expanded composite CV outcome
Key (CV death, non-fatal MI, non-fatal stroke, coronary
revascularisation, unstable angina pectoris requiring
secondary hospitalisation, or hospitalisation for heart failure)
outcomes  All-cause death
« Each individual component of expanded composite
\_ A CV outcome

CV, cardiovascular; MACE, major adverse cardiovascular event; MI, myocardial infarction.
Marso SP et al. N Engl 7 Med 2016. DOI: 10.1056/NEJMoal603827.




LEADER trial: Primary Outcome

First occurrence of CV death, nonfatal myocardialinfarction, or nonfatal stroke in the
time-to-eventanalysisin patients with type 2 diabetesand high CV risk.

20 /|  Hazard ratio, 0.87 (95% CI, 0.78-0.97)
. P<0.001 for noninferiority
R P=0.01 for superiority
N
c 15 —
<)
>
)
-
A 10" —
=
= Placebo
42 c | @ Liraglutide
©
Ay

0

I I I I I I I I
0 6 12 18 24 30 36 42 48 54

Months since randomisation

Liraglutide Effect and Action in Diabetes: Evaluation of cardiovascular outcome
Results (LEADER) trial



LEADER STUDY

All-cause death

Patients with an event
(%)

20+

Patients at risk

Liraglutide
Placebo

4668
4672

HR=0.85
95% CI (0.74 ; 0.97)
p=0.02

Placebo

Liraglutide

4641
4648

12 18 24 30 36 42 48
Time from randomisation (months)

4599 4558 4505 4445 4382 4322 1723
4601 4546 4479 4407 4338 4268 1709



LEADER STUDY

CV death

Placebo

Liraglutide

Patients with an event
(%)
o

HR=0.78
21 95% CI (0.66 ; 0.93)
p=0.007
o= T T T T T T T T 1
0 7] 12 18 24 30 36 42 48 34
Patients at risk Time from randomisation (months)
Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 484
Placebo 4672 4648 4601 4546 4479 4407 4338 4267 1709 465



LEADER STUDY

Non-fatal myocardial infarction

Patients with an event
(%)
=9

Placebo

Liraglutide

HR=0.88

95% CI (0.75; 1.03)

Patients at risk

p=0.11
0 E 1.2 1.8 2.4 3.(! 3.6 4l2 4.8 5l4
Time from randomisation (months)
Liraglutide 4668 4609 4531 4454 4359 4263 4181 4102 1619 440
Placeho 4672 4613 43513 4407 4301 4202 4103 4020 1594 424



LEADER STUDY

Non-fatal stroke

Placebo

Liraglutide

Patients with an event
(%)

- HR=0.89
95% CI (0.72 ; 1.11)
p=0.30
0 T T T T T T T T 1
0 G 12 18 24 30 36 42 48 54
Patients at risk Time from randomisation (months)
Liraglutide 4668 4624 4564 4504 4426 4351 4269 4194 1662 465
Placebo 4672 4622 4558 4484 4405 4314 4228 4141 1648 445



LEADER STUDY

RIDUZIONE DEL RISCHIO DI MORTE
CARDIOVASCOLARE DEL 22%

RIDUZIONE DEL RISCHIO DI MORTE PER TUTTE
LE CAUSE DEL 15%

Non differenze significative rispetto @
placlebo per infarto non fatale, stroke non
atale




EASD 2016 investor and analyst event Slide 14

Semaglutide significantly reduced the risk of major
cardiovascular events in the SUSTAIN 6 trial

Semaglutide demonstrated 26%b reduction in
composite CV outcome compared with placebo

Key results

Patients with an == semaglutide == placebo

event (%)
15 -

Hazard ratio = 0.74 (95% CI: 0.58;0.95)
Events: 108 semaglutide; 146 placebo

p<0.001 for non-inferiority
p=0.02 for superiority*

0 L] L} L} L] L} L} L] L} L} L} L} L} L}

0 8 16 24 32 40 48 56 64 72 80 88 96 104
Weeks

MNote: p-value is two-sided, pooled data reported for both semaglutide and placsbo

MACE: Major adverse cardiovascular event; 3-point MACE comprises cardiovascular death, nen-fatal
myocardial infarction and non-fatal stroke; CI: Confidence interval

* No adjustment for multiple tests

Source: Marso SP, Bain S5C, Consoli A, et al. Semaglutide and Cardiovascular Outcomes in Patients with
Type 2 Diabetes. The New England journal of medicine. 2016

Non-inferiority of semaglutide compared to placebo was
confirmed for time to first MACE

Semaglutide reduced the risk of composite cardiovascular
outcome, ie time from randomisation to first occurrence of
CV death, non-fatal MI or non-fatal stroke, by 26%
compared to placebo

The result was consistent across sensitivity analyses

novo nordisk



EASD 2016 investor and analyst event Slide 15

The MACE risk reduction was driven by non-fatal MI and
non-fatal stroke in the SUSTAIN 6 trial

Non-fatal
Cardiovascular death myocardial infarction Non-fatal stroke
== semaglutide === placeho

Patients with an
event (%)1

5 -
HR = 0.98 HR = 0.61
4 95% CI (0.65;1.48) 95% CI (0.38;0.99)
p=0.92 p=0.044

3

2 o

1 -

0 L] L] L] L] L]

0 26 52 78 104 0 26 52 78 104

Weeks Weeks

Mote: All p-values are two-sided, pooled data reported for both semaglutide and placebo

MACE: Major adverse cardiovascular events; MI: Myocardial infarction; HR: Hazard ratio; Cl: Confidence interval

1The time to event analyses were specified post-hoc "
Source: Marso SP, Bain SC, Consali A, er al. Semaglutide and Cardiovascular Qutcomes in Patients with Type 2 novo nordisk
Diabetes. The New England journal of medidne, 2016



EASD 2016 investor and analyst event Slide 16

No significant differences in risk of all-cause-death and
hospitalisation for heart failure with sema in SUSTAIN 6

No significant difference in the risk of No significant difference in the risk of patients
all-cause-death being hospitalised for heart failure
Patients with an == semaglutide = placebo Patients with an == semaglutide = placebo
event (%) event (%)
5 5 =
HR = 1.05 HR = 1.11
4 95% CI (0.74;1.50) 4. 95% CI (0.77;1.61)
p=0.79 p=0.57
3 - 3 =
2 - 2 =
1 - 1 =
D L] L L] L L] L] L L] L] L L] L L] 0 L] L] L] L] L] L] L] L] L] L] L] L] L]
0 8 16 24 32 40 48 56 64 72 80 88 96 10 0 8 16 24 32 40 48 56 64 72 80 88 96 104
Weeks Weeks

Note: All p-values are two-sided, pooled data reperted for both semaglutide and placebo

Sema: Semaglutide; HR: Hazard ratio; CI: Confidence interval

Source: Marso 5P, Bain SC, Consoli A, et al. Semaglutide and Cardiovascular Qutcomes in Patients with novo nor'disk"
Type 2 Diabetes. The New England journal of medicine. 2016



End point HR 95% CI

MACE-3 0,87 0,78-0,97

CV DEATH 0,78 0,66-0,03 ===
MI 0,88 0,75-1,03 =iy
STROKE 0,89

0,72-1,11 —.-l-

End point 959% CI

MACE-3 0,86 0,74-0,99

CV DEATH 0,62 0,49-0,77 i

MI 0,87 0,70-1,09  ==ifes

STROKE 1,24 0,92-1,67 T.—
o

End point

95% CI

MACE-3 0,74 0,58-0,95 i

CV DEATH 0,98 0,65-1,48 o
MI 0,74 0,51-1,08  mfumb
STROKE 0,61

0,38-0,99 *I
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Metformina

Se non sufficiente, aggiungere alla metformina un secondo farmaco:
[ Suiciniai ][ Piogitazone ][ Acarboss ][ opremibior | [ GiPTagonss | GRS T

Se non sufficiente, aggungere un terzo farmaco:

SU/Glinidi Pioglitazone Acarbose DPP4 inibitori || GLP1 agonisti Insulina
I Pioglitazone ] [ Pioglitazone ] | Pioglitazone l
|  Acarbose | swalnidi ||| swelnidi |

|
| opPP4inib. |
=

_ _ |
=

In caso di cattivo controllo con ia triplice terapia, iniziare comunque la terapia insulinica, mantenendo la metformina:

Insulina

con l'eventuale aggiunta di

Pioglitazone DPP4 inibitori

In neretto le combinazioni rimborsate, in neretto corsivo le combinazioni rimborsate solo con piano terapeutico
1specialistico, in corsivo le combinazioni indicate ma non rimborsate.
Indicazioni approvate da EMA, per le quali AIFA ha deciso di non concedere la rimborsabilita.



STANDARD DI CURA AMD-SID

- : Insulina
Anstioslo GLP-1 Pioglita- SuU/ Insulina iy
zone glinide basale holos

Riduzione

della HbA,.

a breve bt + +++ ++ R - et ++ +Ht+
termine

(3-6 mesi)”

Riduzione

della HbA.

a medio ++ - ot ++ bt ++ ++ +++ ++++
termine
(1-2 anni)*
Riduzione
della HbA,.
a lungo
termine
(oltre 2
anni)*
Riduzione
del peso +/- +/- +HE ++ - - . - -
corporeo
Riduzione
della
pressione
arteriosa

++ + +t ++ ND +++ + +++ ++++

+/- - + ++ - + - - -

Riduzione
della
morbilita/mo
rtalita CV**

++ - - +++ - ++ - - -



STANDARD DI CURA AMD-SID
2016

Agon- Sy Insulina
Acarbosio sta Plzoog'::a- I?r:-i'(/ie ':?;'air: basal-
GLP-1 o bolus

Interazioni
con - - - = - + +4++ 4+ 444

altri farmaci

Ipoglicemie - - - - - - ++ ++4+ +444

Aumento di
peso

- - - - - ++ + 44+ 44+

Pancreatiti - - +/- - +/- - 3 = >
Fratture - - - (48 - ++4+ - - -

Scompenso

: - - - -/+b B + = =
cardiaco

Disturbi
gastrointe- ++ +++ ++ -+ - - ~ - -
stinali

Infezioni
genitali



Il pieghevole dell’Appropriatezza Terapeutica

Classe Molecola Efﬁcama su Durata d'azione Rischio Effetto sul Anziano =75 anni in buone
(ore) ipoglicemico peso corporeo | di ellmmazmne condizioni generali

Inibitori ct-glicosidasi Acarbose A M 4 A in monoterapia
. L ) Metformina M L 7-12 Ain monoterapia e R ¢ € IRC o al’rre cause
Insulino-sensibilizzan t di accumulo lattato
Pioglitazione M L 24-30 A in monaterapia T SGE + R minimo C
Glibenclamide M M/F 20-24 G L R S
Gliclazide M MJF 10-15 (24 sc ) | M inassenzadi 0 R c
Glimepiride M M/JF 24 G 1‘ R+F C
Gliquidone M M 8-10 almnl?da;::rnmz?ng:'lti T F C
Repaglinide L F 6-8 almnl?daests:rnmz?ngéti 4 F C per mancanza di evide nza
Exenatide BID M F 2-4 A in monoterapia J R C per mancan za di evidenza
GLP1-RA Exrnatide LAR F M 4-8 giorni A in monaterapia L R C per mancan za di evidenza
Liraglutide F i 10-14 A in monoterapia L R+ F + SGE C per mancanza di evidenza
Lixisenatide M M [F 3-4 Ain monoterapia s R C per mancanza di evidenza
Sitagliptin M M /F 8-14 A in monoterapia «> R I
Vildagliptin M M/F 2-3 A in monoterapia —> R I
Inibitori DPP-4 Saxagliptin M M/F 2,2-3.8 A in monoterapia > R I
Linagliptin M M/F 10-40 A in monaterapia Lyr ] R |
Alogliptin M M/F 12-21 A in monoterapia &> R |
Canaglifozin M M (F 12.9 A in monotetapia L SGE +R C
SGLT2 inibitori Dapaglifozin M L 10.6-12.1 Ain monoterapia S R+ SGE S
Empaglifozin M L 13.1 A in monoterapia S R+ SGE C
Aﬁ:‘sﬁ&ﬁﬂ " L (= lieve) L (= lieve) 4 (= aumenta) FFET:?E?::(]}] 5 |[=(=S‘:|g:|;gaﬁg]m]
M (= moderata) (= moderata) M (= moderata) © [=lneultro] SGE (=sistema | C(=da utilizzare con qualche
F (= forte) G (= grave) 4 = riduzione) .
F (= forte) gastroen terico) cautela)
Giudizio incerto perché la letteratura in merito & scarsa
GLP1- RA = agonisti recettoriali del GLP1
Nota: in riferimento alla nota "M in assenza di alcuni determinanti” si intende che il rischio diventa grave in presenza di determinanti quali basso grado di educazione, nefro- o epatopatia o
altro fattore che nel caso specifico risulti clinicamente rilevante.
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Il pieghevole dell'Appropriatezza Terapeutica

Classe Molecola contro- (vedil da)
(cnida] chias | aniac| > | 00 | <30 | Dialisi | Assente | 0| NWA | icicasoni | (veoileoends
K

Metformina 0K No No Si Ridurre dose No No 0K 0

Insulino-sensibilizzan fi -V 6.5
Pioglitazione 0K Attenzione No Si Si Si Na 0K 0K No v 05V, CFO
Inibitori c-glicosidasi Acarbose 0K | Attenzione No Si Si No No 0K 0K 0K GE GE
Glibenclamide 0K Attenzione No 0K Attenzione No Na 0K Attenzione | Attenzione - E (deficit GEPD)
Glicazide oK Attenzione No 0K Attenzione No No 0K Atten zione oK - E (deficit GEPD)
Glimepiride 0K Attenzione No 0K Attenzione No No 0K Attenzione 0Ok - E (deficit GEPD)
Ridurre . .
Secretagoghi Glipiade | OK |Attenzionc| No | oK | dose, No No OK | Attenzione | 0K - gy el
monitorare
Gliquidone DK Attenzione No DK RLdUL;rere No No oK Attenzione 0K - InsufEﬁE:[;tégzc?tsg rsrég]al ica;
Repaglinide 0K Ridure dose No 0K Attenzione | Attenzione No 0K Attenzione 0K — —
Exenatide BID 0K OK 0K OK 5mg No No 0K 0K 0K GE GE
GLP1-RA Exenatide LAR 0K OK 0K OK No No No oK 0K oK GE GE
i Liraglutide 0K No No oK OK No No OK 0K e IV lim GE GE
Lixisenatide 0K OK 0K 0K Attenzione No No 0K OK 0K GE GE
Sitagliptin DK 0K No 100 mg 50 mg 25 mg 25 mg 0K 0K OK* - RF, cefalea
Vildagliptin | 0K No No |100mg| somg | somg | o9 | ok 0K IV No® - vertigini
Inibitori DPP-4 Saxagliptin | 0K 0K No | 5mg | 26mg | %2m9 No 0K 0K e Ve - D, ve rtigini
Linagliptin 0K 0K 0K 5mg 5mg 5mg 5myg 0K 0K oK* — Rari
Alogliptin Ok 0K No 25mg 12,5 mg 625mg | 625mg 0K 0K oK* - RF, cefalea
GFR 60-45 . " _—
A GFR <45 Infezioni genito-urinarie
Canagliflozin 0K 0K No 0K dose max No No oK OK oK - deplezione di volume
100 mg
—_ — Ridurre Infezioni genito-urinarie
SGLT2 inibitori Dapagliflozin 0K 0K dose 0K No No No oK 0K 0K v deplezione di volume
GFR 60-45 e
Empaglifiozin | 0K 0K No OK | dose max GFRN“ 41 N 0K 0K oK - '”Lﬂ"’” i genito-urinarie
10 mg o eplezione di volume
Giudizio incerto perché la letteratura in merito & scarsa
LEGENDA | e lim = occorre cautela perche l'esperienza & limitata; Il e IV c = in Ill e \ classe NYHA occorre cautela; [ll e IV lim = in |l e IV classe NYHA ['esperienza ¢ limitata
IR (= insufficienza respiratoria); RF (= rinofaringite); F(= fegato). R (=rene), C (= cuore), D (= derma), GE (= gastroenterica), 05 (= osso), O (= occhio), S (= sangue), V (= vescica), P (= pancreas)

* 5irimanda al testo per i particolari
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GRAZIE PER L’ATTENZIONE



