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Ai sensi dell’art. 3.3 sul conflitto di interessi, pag 17 del Regolamento Applicativo
Stato-Regioni del 5/11/2009, dichiaro che negli ultimi 2 anni ho avuto rapporti diretti

di finanziamento con i seguenti soggetti portatori di interessi commerciali in campo
sanitario:

Astra Zeneca Takeda

Bayer Roche

Boehringer Medtronic
Lifescan Johnson & Johnson
Lilly Jannsen

Novo Nordisk Sanofy
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Nuovi farmaci antidiabetici e prevenzione cardiovascolare

GLP-1 RA, DPPIV inibitori, SGLT2 inibitori

Una nuova frontiera terapeutica ?

\_




Complicanze croniche del Diabete Mellito

T2D is a major and independent risk factor for both
microvascular and macrovascular complications

Microvascular

1. World Health Organization. http://www.who.int/diabetes/action_online/basics/en/index3.html



Complicanze croniche del Diabete Mell
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e Malattia Cerebro-vascolare

wed o Malattia Coronarica
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Pieces of plaque can
break free, travel to the
brain, and block blood
vessels that supply
blood to the brain

Blood clot
blocks
blood flow




“DIABETES IS A CARDIOVASCULAR DISEASE
DIAGNOSED BY MEASURING GLYCAEMIA”

Klas Malmberg -2001
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Il concetto di Diabete e malattia
cardiovascolare si e evoluto da fattore di
rischio di patologia cardiovascolare ad
equivalente di patologia cardiovascolare

Siete tutti d’accordo con questa
affermazione?




[jm
ﬂ XXICONGRESS -
NAZIONALE

UKPDS: Tight Glycaemic Control Reduces Complications
m Deaths related
to diabetes *
m Microvascular
complications e.g.
HbA, .' kidney disease and
blindness *
!&v Heart attack *
v w Amputation or fatal
ﬂ@ﬁ peripheral blood
* p<0.0001 WA vessel disease *
**p=0.035 m -~ Stroke **
Stratton IM et al. UKPDS 35. BMJ 2000; 321: 405-412




UKPDS: long-term follow-up and legacy effect
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Bailey CJ & Day C. Br J Diabetes Vasc Dis 2008; 8:242-247.
Holman RR, et al. N Engl J Med 2008; 359:1577—1589.




After median 8.5 years post-trial follow-up

Aggregate Endpoint 1997 2007

Any diabetes related endpoint RRR:  12% 9%
p: 0.029 0.040

Microvascular disease RPR: 25% 24%
P:  0.0099 0.001

Myocardial infarction RRR:_ 16% 15%
pP: 0.052 0.014

All-cause mortality RRR: 6% 13%
p: 044 0.007

RRR = Relative Risk Reduction, P = Log Rank




Translating clinical trials
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Glycemic control and risk of Ml in T2DM

Meta-analysis of RCTs on intensification of therapy

B Myocardial infarction

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio lirmit limit  Z-Value p-Value

ACCORD 0819 0677 0989 -2074 0,038 ——
ADVANCE 0915 0780 1072 -1098 0,272 -
PROACTIVE 087 0690 1016 -1800 0,072 —l—
UKPDS 33+34 0814 0675 0981 -2159 0,031 ——
VADT 0814 0577 1148 -1174 0,240 =
OVERALL 0849 0778 0826 -3578 0,000 <4

05 1 2
Favours Intarv. Favours Conv.

Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009
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Glycemic control and cardiovascular mortality in T2DM

Meta-analysis of RCTs on intensification of therapy

F Cardiovascular mortality

Study name Statistics for each study Odds ratio and 95% Cl

Odds Lower Upper
ratio lirmit limit Z-Value p-Value

ACCORD 1447 1108 1BBRE 2718 0007 ——
ADVANCE 0868 073 1033 -1588 0112 —
PROACTIVE 0841 0734 1206 -0480 0531 —il—
UKPDS 33+34 0805 OF47 41001 -1850 0051 —ill—
VADT 1,335 0816 2184 1,150 0250 -
OVERALL 1012 0815 1250 0110 0812 ~alil--

0,5 1 2

Favours Intery. Favours Conv.

Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009



ACCORD, ADVANCE and VADT: Hypoglycemia

(%)
25 - Intensive Glucose Control Arm
[1 Standard Glucose Control Arm 21.2
20 -
16.2
15 =
10 -
5 =
0 T T
ACCORD ADVANCE VADT
P < 0.001 P < 0.001 P < 0.001

Insulin therapy
at entry (%) 35 1D 52
final (%) 77 55 40 24 89 74
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Glycemic Hypoglycemia and cardiovascular mortality in T2DM

Meta-regression of RCTs on intensification of therapy
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Differences between severe hypoglycemic rates
(Interventional vs Conventional group, % )

Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009



The challenge of blood glucose
control

Hypoglycaemia/Weight gain/Quality of life
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HDA
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Figura 2. Flow-chart per la terapia del diabete mellito di tipo 2.
I Iniziare con solo intervento su stile di vita (se non grave scompenso metabolico [ref. 1]) I

Standard italiani
per la cura del diabete mellito
2014

Insecative, presso i webste
i3 e anna 64 wabate i AN & SIO

I Aggiungere gradualmente metformina, fino alla dose di almeno 2 g/die

Data ai ascio: 28 maoze 2014

Effetti
indesid.

Add on a
metformina

Effetti Gl

Gliptina

A.R. GLP-1

Sulfonilurea o
repaglinide

Pioglitazione

Acarbosio

Insulina basale

In presenza di un fallimento della terapia iniziale volta a modificare lo stile di vita, prescrivere metformina, che

Colori:

[ effetto o parametro negativo o sconsigliato

1 effetto o parametro parzialmente negativo o sconsigliato

= effetto o parametro positivo o probabilmente positivo

] il farmaco non ha effetti significativi sul parametro o viene dato un giudizio neutro

Sigle: rappresentano il grado di evidenza (1-6) e di forza (A-E).

Flow chart per la terapia del diabete mellito di tipo 2.



AACE/ACE Consensus Statement

AACE/ACE Consensus Statement on the Comprehensive Type 2
Diabetes Management Algorithm — 2016 Executive Summary

ENDOCRINE PRACTICE Vol 22 No. 1 January 2016
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GLP-1: UN AMPIO SPETTRO DI AZIONI BIOLOGICHE
Meier JJ Nat Rev Endocrinol. 2012;8:728-42
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DIVERSI EFFETTI BENEFICI DEI GLP-1 RA

pressione \ Y / N
o S /
Agonisti del
— GLP-1R s | 0rasso

/ \ corporeo
stress l Inflammazione
055|dat|vo
disfunzione
endoteliale

V PAI-1

Muscogiuri G et al. J Endocrinol
Invest. 2014;37:1143-53
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In pazienti diabetici di tipo 2 con coronaropatia stabile
la somministrazione acuta di GLP-1 induce
un miglioramento della funzione endoteliale

A flow-mediated brachial artery vasodilation”®

7 #

H Saline
= = GLP-1

#p < .05
5]
4
3
2
1 -
(0]
Onset Clamp

* Measured at onset and at steady-state hyperinsulinemic clamp during GLP-1 or saline infusion

Nystrom T et al, Am J Physiol Endocrinol Metab 2004287 E1209-E1215



Infarct Size (% of AAR)
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Exenatide Reduces Infarct Size in a porcine model
of Ischemia and Reperfusion Injury

p =0.031

PBS

Exenatide

PBS

B

Infarct Size (% of LV)

25 -

20 -

15

10

p = 0.047
1

Exenatide

Exenatide

Timmers L. JACC 2009



@ Eurpesn Heart Journal (2012) 33, 1491-1499 CLINICAL RESEARCH
coraean  doi10.1093leurheartjfebr309 Acute coronary syndromes

Exenatide reduces reperfusion injury in patients
with ST-segment elevation myocardial infarction

Jacob Lenborg ¥, Niels Vejlstrup!, Henning Kelbak', Hans Erik Batker?,

Won Yong Kim?, Anders B. Mathiasen', Erik Jergensen?, Steffen Helgvist 1,

Kari Saunamiki’, Peter Clemmensen’, Lene Holmvang', Leif Thuesen?,

Lars Romer Krusell?, Jan S. Jensen?, Lars Keber', Marek Treiman¥, Jens Juul Holst*,
and Thomas Engstrem !

in 172 pazienti con IMA con STEMI,
in corso di trombolisi (pPCl)
randomizzati a placebo o Exenatide

% Infarct size (g)/area at risk (g)

Placebo m Exenatide

39 39

39

All Ml

Anterior

Non
Anterior




Effect of Exenatide QW on Diastolic Blood Pressure
in Phase 3 Clinical Trials

=== Exenatide QW 2mg = Pioglitazone 45 mg === Sitagliptin 100 mg B Metformin 2500 mg
M Insulin Glargine* = Exenatide BID 10 mcg = Liraglutide 1.8 mg
0,5 -
_—
-0,1

— =0,5 -
{=>]
=
=
_§_ =1,0
o
o
Q =1,5 o
<]

-2,0 |

-2,9

=3,0 -

Duration 44 Duration 23 Duration 3° Duration 52 Duration 65 Dwuration 1!
Background: Diet a_nd MET MET + SU Diet and Exercise,_ME_T, TZD,
Exercise SU, and Combinations

Drucker 2008; Blevins 2011; Bergenstal 2010; Dramant 201 1; Diamant 2010; Buse 2011; Buse 2013; *Insulin Glargine Treat to Target Alc <7.0%



Very low Incidence of Hypoglycemic Events with

Vildagliptin in Monotherapy

PBO
N=255

n (%)

Pio 30 mg
daily
N=216
n (%)

=267
n (%)

daily

Rosi 8 mg
N

ly
N=252
n (%)

Metup to1g
dai

Vilda 50 mg daily
N=323
n (%)

1 (0.4)

2 (0.6)

No. of patients
affected

No. D/C for

hypoglycemic

events

patient unable to self-treat, and plasma glucose <31 mmol/L (grade 2), (c) symptoms, patient unable to self-treat, and no plasma glucose

value available (suspected grade 2)_

Vilda 100 mg daily

Hypoglycemic events are defined as (a) symptoms, patient is able to self-treat and plasma glucose is <3_.1 mmol/L (grade 1), (b) symptoms,
D/C

Grade 1
Grade 2
Suspected
grade 2

Severi

= Rosiglitazone; Vilda = vildagliptin_

placebo; Pio = pioglitazone; Rosi

WVilda 50 mg bid and Vilda 100mg gqd combined_

: Met = metformin; PBO

discontinued

Adapted from Summary of Clinical Safety, Table 4-27, p_ 93.

Data on file, Novartis Pharmaceuticals.



Baseline cardiovascular risk profile

Liraglutide (N=4668)

Placebo (N=4672)

Established CVD/CKD (age 250 years) 3831 (82.1) 3767 (80.6)
Prior myocardial infarction 1464 (31.4) 1400 (30.0)
Prior stroke or prior TIA 730 (15.6) 777 (16.6)
Prior revascularization 1835 (38.3) 1803 (38.6)
=>50% stenosis of coronary, carotid, or lower extremity arteries 1188 (25.4) 1191 (25.5)
Documented symptomatic CHD 412 (8.8) 406 (8.7)
Documented asymptomatic cardiac ischemia 1241 (26.6) 1231 (26.3)
Chronic heart failure NYHA Il — I 653 (14.0) 652 (14.0)
Chronic kidney disease (eGFR <60 mL/min/1.73m?) 1185 (25.4) 1122 (24.0)

Liraglutide (N=4668)

Placebo (N=4672)

CVD risk factors (age =60 years) 837 (17.9) 905 (19.4)
Microalbuminuria or proteinuria 501 (10.7) 558 (11.9)
Hypertension and left ventricular hypertrophy 248 (5.3) 251 (5.4)
Left ventricular systolic or diastolic dysfunction 203 (4.3) 191 {(4.1)
Ankle/brachial index <0.9 110 (2.4) 116 (2.5)




CV death

Placebo R

P
-

o

Patients with an event (%)
B

Liraglutide
24 HR: 0.78
95% CI (0.66 —0.93)
p=0.007
0+ . ' ' ' . ' , ' .
0 B 12 18 4 30 36 42 48 54
Patients at risk Time from randomization (months)
Liraglutide 4666 4641 4599 4558 4508 4445 4382 4322 1723 484

Placebo 4672 4648 4601 4546 4479 4407 4338 4267 1709 465

]
LEADER The cumulative incidences were estimated with the use of the Kaplan—Meier method, and the hazard ratios with the use of the Cox proportional-hazard
[ T T regression model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months.
Cl: confidence interval, CV. cardiovascular, HR: hazard ratio.

Presented at the American Diabetes Association 76! Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



Number needed to treat to prevent one...

MACE CV death All-cause death
9

104

66

98

LEADER’ for 3 years
Liraglutide Effect and Action in Diabetes:
E of card t

valuation of cardiovascular outcome Results
CV: cardiovascular; MACE: major adverse cardiovascular event.
Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.
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Impact of SGLT2 inhibitors on SBP

Comparison n Point Lower Upper
estimate limit limit

All Drugs 12960 -3.96 -441 -3.51
Placebo-Controlled 7875 -3.82 -440 -3.23
Active-Controlled 5085 -4.17 -4.88 -3.46
Canagliflozin 5607 -4.38 -5.08 -3.69
Dapagliflozin 5280 -3.78 -449 -3.07
Empagliflozin 1359 -3.02 -425 -1.80
Ipragliflozin 679 -3.65 -598 -1.31
Remogliflozin 35 -7.83 -12.91 -2.75

-8.00 -4.00 0.00 4.00 8.00
Favors SGLT2 Favors Control

W.L. Baker et al. / Journal of the American Society of Hypertension 8(4) (2014)



Impact of SGLT2 inhibitors on DBP

Point Lower Upper

Comparison

All Drugs
Placebo-Controlled
Active-Controlled
Canagliflozin
Dapagliflozin
Empagliflozin
Ipragliflozin
Remogliflozin

n

12960
7875
5085
5607
5280
1359
679
35

-2.00 0.00 2.00 4.00
Favors SGLT2

-4.00

estimate

-1.59
-1.45
-1.87
-2.02
-1.41
-1.01
-1.78
-3.50

Favors Control

limit

-2.18
-1.81
-2.33
-2.48
-1.86
-1.72
-3.52
-6.81

XXICONGRESSO
NAZIONALE

limit

-1.01
-1.08
-1.40
-1.56
-0.96
-0.31
-0.04
-0.20

W.L. Baker et al. / Journal of the American Society of Hypertension 8(4) (2014)



Short Term Long Term

Renal
Remodeling

Blood
Pressure
Reduction

Arterial
Stiffness

-

Other
Factors

Weight Loss

G. Maliha et al. Journal of the American Society of Hypertension 9(1) (2015)




Proportion of subjects with documented hypoglycemia
episodes through week 104

100

80 1
Y
o
Qv
o 60 @ GLIM
22 40,9 @ CANA 100 mg
O3 407 I @ CANA 300 mg
L=
&

20

6,8 8_,2
0 h

Rates of severe hypoglycemia were lower with CANA 100 and 300 mg relative to GLIM (0.6%, 0.2%, and
3.3%, respectively).

Cefalu WT et al. Poster presented at the 73rd Scientific sessions of the American Diabetes Association (ADA), 2013; Jun. 21-
25: Chicago, Illinois, (65-LB).



Multicentre (590 sites in 42 countries), randomized, double blind, placebo controlled
trial

PATIENTS
v'Adults (218 ys) diabetic patients (pts) with a BMI <45 Kg/m? and an eGFR =30 ml/min/1.73 m?2

v'Established CV disease defined as prior myocardial infarction (Ml), coronary artery disease, stroke,
unstable angina or occlusive peripheral arterial disease

v'Glucose-lowering therapy (GLT)
A. no GLT for at least 12 weeks before randomization and 7.0% <HbA1c <9.0%
B. stable GLT for at least 12 weeks before randomization and 7.0% <HbA1c <10.0%

OUTCOMES

v Primary outcome (3-point MACE): a composite of death from CV causes, nonfatal Ml (excluding
silent MI) or nonfatal stroke

v Key secondary outcome: a composite of the primary outcome + hospitalization for unstable angina



Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes
EMPA-REG OUTCOME

A Primary Outcome

B Death from Cardiovascular Causes

20+ 9 3 0 Placebo
_ = & = 8 /0
5 Placebo T 7
£ 154 2
a k3 —
& Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) - & © Hazard ratio, 0.62 (95% CI, 0.49-0.77) Ermnpaglifiozin
= P=0.04 for superiority Empagliflozin = 5 P<0.001
‘s 104 =,
a a
= =
< < 3+
R &
£ a2
1_
0 T T T T T T T 1 0+ T T T T T T T 1
o] 6 12 138 24 30 36 42 48 ] 6 12 13 24 30 36 42 48
Month Month
MNo. at Risk No. at Risk
Empaglifiozin 4687 4580 4455 4328 3351 2821 2359 1534 370 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
154 7 Placebo
- 32% - 35%
b T 6
= s
< 10+ g 5
] Hazard ratio, 0.68 (95% ClI, 0.57-0.82) i} Hazard ratio, 0.65 (95% CI, 0.50-0.85)
= P<0.001 Empagliflozin = 4 P=0.002 Empagliflozin
= =
W " 34
2 +
@ g 5|
= =
oo o
14
O T T T T T T T 1 0 T T T T T T T 1
o [ 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
MNo. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

This article was published on September 17, 2015, at NEJM.orqg.



Number needed to treat (NNT) to prevent one death
across landmark trials in patients with high CV risk

Empagliflozin
I inl inril2
Simvastatin Ramipril for 3 years
for 5.4 years for 5 years
High CV risk High CV risk T2DM with high CV risk
5% diabetes, 26% hypertension 38% diabetes, 46% hypertension 92% hypertension
Pre-ACEi/ARB era >80% ACEi/AREIIIIED
Pre-statin era <29% statin >75% statin
o @—— = :: @ >
1994 2000 2015

1. 4S investigator. Lancet 1994; 344: 1383-89, http://www.trialresultscenter.org/study2590-4S.htm;
2. HOPE investigator N Engl J Med 2000;342:145-53, http://www.trialresultscenter.org/study2606-
HOPE.htm



Number needed to treat (NNT) to prevent one death

across landmark trials in patients with high CV risk
Simvastatin? Ramipril? Empaglifiozin
for 5.4 years for 5 years For 5 years
High CV risk High CV risk T2DM with high CV risk
5% diabetes, 26% hypertension 38% diabetes, 46% hypertension 92% hypertension
Pre-ACEi/ARB era >80% ACEi/AREIIIIED
Pre-statin era <29% statin >75% statin
o P @ >
1994 2000 2015

1. 4S investigator. Lancet 1994; 344: 1383-89, http://www.trialresultscenter.org/study2590-4S.htm;
2. HOPE investigator N Engl J Med 2000;342:145-53, http://www.trialresultscenter.org/study2606-
HOPE.htm
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Empagliflozin: potential mechanism for CV protection
Table 2 Putative hypothesized mechanisms underlying the

reduced cardiovascular mortality observed in the EMPAREG-
OUTCOME-study.

Ty pe of mechanism Mechanism

Systemic, metabolic 1 Ketone bodies
tS5odium excretion
1 Extracellular sodium in myocardium
1 Hematocrit
| Blood pressure
| Body weight
1 Diuresis
RAS activation
Systemic, endocrine 1 Renal production of erythropoietin
1 Sympathoadrenergic activity
1 Glucagon
Direct myocardial effect  Inhibition of cardiomyocyte SGLT1R
resulting in:
| Depolarization
1 Sodiumfcalcium overload
1 Glucose uptake and gluocotoxicity
1ROS production

All mechanisms discussed in the present review are listed, accord-
ing to their nature. The mechanisms assessed in the EMPAREG-
OUTCOME study are indicated in bold.

Luconi M, Raimondi L, Di Franco A, Mannucci E
Nutr Metab Cardiovasc Dis 26:1071-8, 2016
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CV Protection in the EMPA-RIEG 82 roronmnt michas Mark? and
OUTCOME Trial: A “Thrifty
Substrate” Hypothesis

DOo: 10.2337/dcl16-0330
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Empagliflozin and Liraglutide

EMPA-REG OUTCOME LEADER

CV death, non-fatal Ml, or non-fatal stroke CV death, non-fatal Ml, or non-fatal stroke
201 20+
Placebo Placebo
15+ no 15 e

HR: 0.86 HR: 0.87

Patients with an event (%)
=

Patients with an event (%)
=)

57 95.02% CI (0.74 — 0.99) °1 95% Cl (0.78 — 0.97)
p=0.04 p=0.01
0 1 T T T T T T T 1 0+ T T T T T T T T 1
0 B 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 54
Time from randomization (months) Time from randomization (months)
Patients at risk Patients at risk
Empaglifiozin 4687 4580 4455 4328 3851 2821 2350 1534 370 Liraglutide 4668 4503 4496 4400 4280 4172 4072 3982 1562 424

Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407



Pioglitazone: effect on major cardiovascular events
Results of the PROACTIVE trial

" 25
Mam w— Pioglitazone (301 events)
secondary —— Placebo (358 events)
endpoint Ly
3
k)
£ o
2
£ HR=0-84 (95% C1 0-72-0-98)
5 p=0-027
0 T T T T T 1
0 6 12 18 24 30 36
Time from randomisation (months)
Numbers at risk
Pioglitazone 2536 2487 2435 2381 2336 396
Placebo 2566 2504 2442 2371 2315 390

Dormandy J et al. Lancet 366: 1279-89, 2005
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Saxagliptin: effect on major cardiovascular events
Results of the SAVOR-TIMI trial

Hazard ratio, 1.00 (95% ClI, 0.89-1.12)

144 p<0.001 for noninferiority Principal endpoint:
124 P=0.99 for superiority 3-point MACE
(nonfatal MI, nonfatal stroke, and
104 2-yr Kaplan-Meier rate: Saxagliptin cardiovascular death)
Saxagliptin, 7.3%

Placebo, 7.2%

16,492 T2DM patients with prior
CVD/high CV risk, saxagliptin vs
placebo 1:1.

1 Follow-up: 2.1y

Placebo

Patients with End Point (%)
[+-]

1 1 1
0 180 360 540 720 900
Days

Scirica BM et al. N Engl J Med 369:1317-26, 2013
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Sitagliptin: effect on major cardiovascular events
Results of the TECOS trial

A Primary Cardiovascular Outcome

100+ Placebo
154 Principal endpoint:
K ™ itagliptin 4-point MACE
.s".’ 10+ (nonfatal MlI, nonfatal stroke, and
& 60 cardiovascular death,
= 5 hospitalization for unstable angina)
z Hazard ratio, 0.98 (95% Cl, 0.89-1.08)
n 40 P-0.65
_i 0 1 I 1 1 I 1 U 1 1
5 5 0 4 8 12 18 24 30 36 42 48
_____3.__——4.——“"‘.‘
5 _Tf; A " A 5 ae px . 14,671 T2DM patients with prior
Month CVD,
_ sitagliptin vs placebo 1:1.
No. at Risk Follow-up: 3y

Sitagliptin 7332 7131 6937 6777 6579 6386 4525 3346 2058 1248
Placebo 7339 7146 6902 6751 6512 6292 4411 3272 2034 1234

Green JB et al. N Engl J Med 373: 232-242, 2015



Alogliptin: effect on major cardiovascular events
Results of the EXAMINE trial

24 - Hazard ratio, 0.96 (upper boundary Principal endpoint:

of the one-sided repeated ClI, 1.16) 3-point MACE
(nonfatal MI, nonfatal stroke, and
cardiovascular death)

—
(0]
1

Placebo

Alogliptin

% with event
o
1

5380 T2DM patients with recent
acute coronary syndrome, alogliptin
vs placebo 1:1.

0 T T T T 1 Follow-up: 1.5y
0 6 12 18 24 30

Months

White et al. N Engl J Med 369:1327-35, 2013
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Saxagliptin and Cardiovascular Outcomes
im Patients withh Tvyvpe 2 Diabetes Mellitus
BM Scirica et Al for the SAVOR-TIMI 53 Steering Committee and Investigators.

N EnglJ Med 2013;369:1317-26. DOI: 10.1056/NEJM0al1307684

a composite of death from CV As A, + hospitalization for unstable
A Primary End Point | causes, M, or ischemic stroke B Secondary End Point| angina, coronary revasc., or HF*
4| Hazard ratio, 1.00 (95% C1, 0.89-1.12) 2.yt Kaplan-Meier rate:
- P<0.001 for noninferiority _ 14+ Saxagliptin, 12.8% Saxagliptin
& 12 P=099 for superiority e Placebo, 12.4%
- = 124 e
t =
E ; . - E
S 10 291 I(a.plz_m—Memrrate. Saxagliptin S 10l
- Saxagliptin, 7.3% o
&5 g4 Placebo, 7.2% = 2 Placebo
£ s
5 e
E u E n
- 4
3 N B 4 Hazard ratio, 1.02 (95% CI, 0.94-1.11)
o 2] acebo E 2 P<0.001 for noninferiority
P=0.66 for superiority
0 ' ' ' ! ! 0 T T T T |
0 180 360 340 720 900 0 120 360 540 720 900
Days Days t
No. at Rlsk MNo. at R|sk * H F p=0|007
Placebo 8212 7983 7761 7267 4855 81 Pplacebo 8212 7843 7502 6926 4602 813

Saxagliptin 8280 2071 7836 7313 4920 847 Saxagliptin 8780 7880 7539 6963 4660 817
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Green JB, et al. for the TECOS Study Group — NEJM, 2015. DOI: 10.1056/NEJM0a1501352
Effect of Sitagliptin on Cardiovascular
Outcomes in Type 2 Diabetes

A Primary Cardiovascular Outcome

CV death, nonfatal MI, nonfatal stroke,

100+ . . . Placebo
15 or hospitalization for
® 804 o unstable angina Sitagliptin
T
= 60
= 5
= Hazard ratio, 0.98 (95%: Cl, 0.89-1.08)
g 104 P=0.65
(s]
= T T T T T T T T T
= (o] 4 8 1z 18 24 30 36 42 48
o 204
B—
0 T T T T T T T T T
o] 4 8 1z 18 24 30 36 42 48
Month
No. at Risk
Sitagliptin 7332 7131 €937 6777 6579 6386 4525 33486 2058 1248
Placebo 7339 7146 6902 6751 6512 6292 4411 3272 2034 1234

B Secondary Cardiovascular Outcome C\/ death, nonfatal MI, nonfatal stroke

100
12.5
= 80— 10.0
R Sitagliptin
5 7.5
5 60— 5.0
=
= 2.5 Hazard ratio, 0.99 (95%¢ Cl, 0.89-1.10)
g 40 P=0.84
= 0.0~ T T T T T T T T T
= o] 4 2 1z 12 24 30 36 42 48
o 20
o T T T T T T T T T
0 4 8 12 18 24 30 36 42 48
Month
No. at Risk
Sitagliptin 7332 7145 6969 6317 6638 6457 4584 3396 2097 1270
Placebo 7339 7161 6939 6796 6573 6359 4472 3332 2070 1260

C Hospitalization for Heart Failure

D Death from Any Cause

100 5 100
10

. 4 —_ 8

3 80+ 3 80— Sitagliptin

= 3 = 6

s . g =

Sitagliptin

@ @

S 60 2 = 60 4

= =

-‘E 1 Hazard ratio, 1.00 (95%: Cl, 0.83-1.20) "i 2 Hazard ratio, 1.01 {95%& Cl, 0.90—-1.14)

" 40 P=0.98 w 40— P=0.88

E 0~ T T T T T T T T T E 0 T T T T T T T T T

= o] 4 8 1z 18 24 30 36 42 48 = o] 4 -3 1z 18 24 30 36 42 48

E 20+ E 20—+

o T T T T T T T T T o T T T T T T T T T
o 4 8 12 18 24 30 36 42 48 +] 4 8 12 18 24 30 36 42 A8
Month Month

No. at Risk MNo.at Risk
Sitagliptin 7332 7189 7036 6917 6780 6619 4728 3515 2175 1324 Sitagliptin 7332 7262 7180 7103 7010 6904 4964 3739 2321 1435
Placebo 7339 7204 JF025 6903 6712 6549 4599 3443 2131 1315 Placebao 7339 7271 7176 77098 6982 6864 4891 3673 2293 1412




ORIGINAL ARTICILLE

Alogliptin after Acute Coronary Syndrome
in Patients with Type 2 Diabetes

A

100+ 247 Hazard ratio, 0.96 {upper boundary of the
E‘ 90— 18 one-sided repeated CI, 1.1&)
E . 80— Placebo _ _——
= % 70+ 124 = Alogliptin
= s 60 .|
ﬁ L 50
[ ] b
£ .5 40— o T T T | 1
& % 30 o B 12 18 24 30
B 5 Primary end-point event: death from CV causes,
= 20
5 10-| nonfatal MlI, or nonfat =
0 I I T T 1
] 6 12 18 24 30
Months
No. at Risk
Placebo 2679 2299 1891 1375 805 286
Alogliptin 2701 2316 1899 1394 321 296

WB White for the EXAMINE Investigators.
N Engl J Med 2013;369:1327-35. DOI:
10.1056/NEJMo0a1305889




OPEN ACCESS

Dipeptidyl peptidase-4 inhibitors and risk of heart failure in type

2 diabetes: systematic review and meta-analysis of randomised

Crosshark

Sk tor undstes

and observational studies

Ling Li,' Sheyu Li,? Ke Deng,? Jiali Liu,! Per Olav Vandvik,* > Pujing Zhao,' Longhao Zhang,?
Jiantong Shen,! Malgorzata M Bala,® Zahra N Sohani,” & BEvelyn Wong,® Jason W Busse,” 12. 11
Shanil Ebrahim,” 12.12.12 German Malaga,'* Lorena P Rios,'> Yinggiang Wang,'®* Qunfei Chen,7

Gordon H Guyatt,” '8 Xin Sun’

No of events/

R. k H Study P Con Peto odds ratio Weight Peto adds ratio
IS o I n inhibitors Fixed (95% CI) (&S ] Fixed (952, CI)
Ariona Ferreira 201 3a of210 a@arf212 — -, 5.8 0.13 (0.02 to 0.96)
° ° Ariona Ferreira 2013b 2/64 2/65 —— - 5.7 1.02 (0.14 to 7.38)
Bosi 2011 27 408 1/399 — - e 1.93 (0.20 to 18.58)
patients with T2DM sosizois S — = — S
Fonseca 2013 of157 o/156 - Not estimable
Garber 2007 1/304 1/158 - .6 O.49 (0.03 o 9.22)
° Henmn 2014 2/691 o/&e93 - - 2.9 F.42 (04610 118.77)
WNO receilve hwamote 2010 1s2w0 orva = = .. G50 (0.03 ta a4 @
NCTOOO247 70 2009 2/588 1/584 - a.a 1.94 (0.20 to 18.65)
NCTOO103857 2009 1/372 o/36a - - 1.5 7.23 (0.14 1o 36&4.55)
o NCTOO121641 2011 1/306 o/95 1.1 2.71 (0.04 1o IF2.46)
DPP-4i vs control Nereoasiaarion aen s — T At
NCTOO286442 2011 1423 of104 [N -0 3.48 (0.03 to 478.41)
NCTOOZ286468 2011 1/ 401 o/99 o.9 348 (0.03 to 47 5.96)
NCToo295633 2009 orasa 1/184 1.3 .05 (0.00 to 3.04)
from RCT NCTOO327015 2009 oreas 2/328 B — o .05 (0.00 to 0.97)
NCTo0395343 2009 or322 2319 S .13 (0,01 to 2.14)
NCTOOa827 29 2009 1/625 o/&e21 1.5 .24 (0.15 to IF0O0.02)
(V) MCTOOS7 5588 2010 1/a28 1/430 2.9 1.00 (0.06 to 16.09)
o a o NCTOO&14939 2010 1/85 os8s5 1.5 7.29 (0.15 to 37 2.3 8)
NCTOO&22284 2011 IfFTE 2/77s {mm 7.3 1.49 (0.26 to B.63)
NCTOOG&42278 2013 o/&es 1/386 - - o7 0.21 (0.00 to B2.44)
NCTOO7O07993 2013 1/222 1/219 z.9 0.99 (0.06 to 15.82)
NCTOO757 588 2011 2/304 o/151 z.&6 4. 48 (0.24 to B5.32)
NCTOO7928161 2011 1/428 o/363 1.4 &.25 (0.12 1o I24.20)
NCTOOS3IB903 2014 14302 1/4908 2.8 1.36 (0.08 to 22.44)
NCTOOSS56284 2013 3/1751 1/878 B E— 5.2 1.46 (0.18 to 11.67)
DPP4i 42/15.701 —
L] NCTO1006603 2013 1/359 3/359 —_— - 5.8 0.37 (0.05 to 2.61)
NCTO1189890 2013 of 241 1/236 1.5 ©.13 (0.00 to 6.68)
NCTO1263483 2011 of155 1/75 1.3 ©0.05 (0.00 to 3.05)
Control 33 12 591 NCTO1289990 2014 1/223 o/e7e 1.1 56.34 (0.60 to 5268.88)
. Pratley 2009 3/397 oser 2.7 249 (0.20 to 60.57)
Pratley 2014 Of L4422 o/326 MNot estimable
Rosenstock 2006 of/17s o/178 - MNot est able
Rosenstock 2010 OFf3I27 0O/163 Mot estimable
Seino 2012 1/188 0/100 1.3 4. 63 (008 to 28B3.93)
Yang 2015 o668 1/40 1.4 0.07 (0.00 to 3.89)
Total (95% CI) 42/15 701 33/12 591 e 100.0 0.927 (0.61 to 1.56)
OR = O 97 O 61 to 1 56 Test for heterogeneity: x =32.27, df=33, P=0.50, 17=0%
. . . Test for overall effect: z=0.11. P=0.91 0.01 o.1 10 100

Favours DPP-4 inhibitors Favours cantral

P =n.s.
BMJ 2016;352:i610

http://dx.doi.org/10.1136/bm;j.i610
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Dipeptidyl peptidase-4 inhibitors and risk of heart failure in type

2 diabetes: systematic review and meta-analysis of randomised
i and observational studies

Ling Li,' Sheyu Li,? Ke Deng,? Jiali Liu,! Per Olav Vandvik,* > Pujing Zhao,' Longhao Zhang,?
Jiantong Shen,! Malgorzata M Bala,® Zahra N Sohani,” & BEvelyn Wong,® Jason W Busse,” 12. 11
Shanil Ebrahim,” 12.12.12 German Malaga,'* Lorena P Rios,'> Yinggiang Wang,'®* Qunfei Chen,7
Gordon H Guyatt,” '8 Xin Sun’

Risk of hospital
admission for HF in
patients with T2DM

who received
DPP-4i vs control

from RCT
Total (% Cl)

DPP4i 622/18.554
Control 552/18.474

OR =1.13 (1.00 to 1.26)
P=0.05

No of events/total
Study DPP-4 Control
inhibitors

Green 2015 (TECOS) 228/7332 229/7339

Krum 2014 (VIVIDD) 13/128 10/124

Laakso 2015 7113 6/120

Scirica 2013 (SAVOR-TIMI 53) 289/8280 228/8212

Zannad 2015 (EXAMINE) 85/2701 79/2679
Total (95% Cl) 622/18554  552/18474

Test for heterogeneity: f= 158, df=4, P=047, I’=0%
Test for overal| effect: z=2.00, P=0.05

Peto odds ratio Weight  Peto odds ratio
Fixed (95% Cl) (%) Fixed (95% Cl)
—i';‘ 390 1.00(083t01.20)
i = 18 129(0551t03.03)
; * 1.1 125(041103.83)
s 41 127(106t0151)
—+I:— 140  1.07(078101.46)
=N 1000 1.13(1.00t01.26)
1 2 5
Favours DPP-4 inhibitors Favours contral
BMJ 2016;352:i610

http://dx.doi.org/10.1136/bm;j.i610




Lixisenatide: effect on major cardiovascular events
Results of the ELIXA trial

100 209 Hazard ratic, 1.02 (95% CI, 0.89-1.17)
90 i g Principal endpoint:
80— 15 senatide, 4-point MACE
70 Placebo (nonfatal MI, nonfatal stroke, and
g 60 10— cardiovascular death,
» o hospitalization for unstable angina)
S0
s s |
a 404
30
ﬂ I I I
20 0 12 24 36
10 6068 T2DM patients with recent
)|t . . : acute coronary syndrome,
o 12 24 36 lixisenatide vs placebo 1:1.
Meonths Follow-up: 2.1y
Mo. at Risk
Placebo 3034 2759 1566 476
Lixisenatide 3034 2785 1558 484

Pfeffer MA et al. N Engl J Med 373: 2247-57, 2015
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Liraglutide: effect on major cardiovascular events
Results of the LEADER trial

A Primary Outcome
100+ 207 Hazard ratio, 0.87 (95% Cl, 0.78—0.97) e
90 P<0.001 for noninferiority g
g 80— 154 p—-0.01 for superiority
Li tid
§ 70+ 10 iraglutide
s 60
S 5o =1
= L
= 40+ o T T T T T T T T 1
8 40 O 6 12 18 24 30 36 42 48 54
2
= 20
&£
o { J T T T T T T T 1
0 6 12 18 24 30 36 42 43 54
Months since Randomization
No. at Risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 A588 4473 4352 4237 4123 4010 3914 1543 407

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and
cardiovascular death)

9,340 T2DM patients with prior
cardiovascular disease and/or high
CV risk, Liraglutide vs placebo 1:1.
Follow-up: 4y

Marso SP et al. N Engl J Med 375: 311-22, 2016
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Empagliflozin: effect on major cardiovascular events
Results of the EMPAREG-OUTCOME trial

A Primary Outcome

Principal endpoint:

20
- Placebo 3-point MACE
i— 154 (nonfatal MI, nonfatal stroke, and
, cardiovascular death)
2 Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) -
= 0 P-0.04 for superiority Empagliflozin
2
 J
0 T T T T T T T ) 9,340 T2DM patients with prior
0 6 12 13 24 30 36 42 43 CVD, Empagliflozin vs placebo
Month Follow-up: 3y
No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

Zinman B et al. N Engl J Med 373: 2117-28, 2015
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Semaglutide: effect on major cardiovascular events

Results of the SUSTAIN-6 trial

A Primary Outcome Principal endpoint:
100~ 3-point MACE
104 Hazard ratio, 0.74 (95% Cl, 0.58-0.95) nonfatal MI. nonfatal stroke. an
90+ 94 P<0.001 for noninferiority Placebo ( 0 .ata , nonfatal stroke, and
3 80- g: P=0.02 for superiority cardiovascular death)
E 70+ 6
a 60 5+ Semaglutide
= A 4+
£ 50 |l
g 404 2
8 30- 1+
E 20 0—\ T T T T T T T T T T T T T 1 i i i
© 3 16 4 2N N 4 5% @4 N2 0 B % 1419 3,297 T2DM patients with prior
12' cardiovascular disease and/or high
S 5 & 26 3 & 48 % & 7 3 W 56 1ot CV risk, Semaglutide vs placebo 1:1.
Weeks since Randomization Follow-up: 2y
No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479
Semaglutide 1648 1619 1601 1584 1568 1543 1524

Marso SP et al. N Engl J Med 375: 1834-44, 2016



WD - NAPOLI, 17-20 maggio 2017
XXICONGRESSO z=
NAZIONALE )

CV risk factors in CV safety trials in dabetes
Mean differences between active treatment and placebo
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Glycemic control and cardiovascular risk in T2DM

Summary of CVOTs and RCTs on intensification of therapy

KO Cw oT @ IT trial
T CWOT T - - T trial
30,00
USTAIMN-&
20,00
= PROAGTIVE | epr
= EMPAREG O
o
o
o s ACCORD
EADER ~ = = - - - - . _ _
B 10004 S Ty WD
% LD AMCE -
00—
ORIGIMN
-10,00— T T T T T T
20 A0 B0 20 1,00 1,20 1,40

HbA1c reduction (%)

Mannucci E, Monami M, Ceriello A, Rotella CM. Nutr Metab Cardiovasc Dis, 2017
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DPP4 inhibitors: effect on major cardiovascular events

Pooled analyses of phase 2-3 trials

Primary statistical Humber of

Drug [reference] methed patients  Risk ratio (35% CI)
Rlogiptin [26] (ECHPEp g02a 0,635 (0.0, 1.41) ¢
Linagliptin [21] Coowe AR 8459 0.78 (0.55, 1.12) .
: Cox HR

Sawaglptin [24] o iblai o158 0.75 {0.46, 1.21) o

Bdjustad incidencs rabs
Sitaghptin [23]  raio using Exact mefhod 14611 0.63 (053, 1.3) ; +*

for Poksaon processes
Vidaglipi® [25]  Mantel-Haenszel RR - 17446 082061, 1.11) : *

02 0 02 04 06 08 1.0 12 1.4 15

Diecreased CV sk Increased CV sk

Mannucci E, Monami M. Adv Ther 34:1-40, 2017
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DPP4 inhibitors: effect on major cardovascular events

Results of a meta-analysis of phase 3 and early phase 4 trials

MACE Events MH-OR
0.0 1.0 10.0
Myocardial infarction —— 120 0.64 [0.44-0.94]
Stroke — 74 0.77 [0.48-1.24]
Mortality —— 101 0.60 [0.41-0.88]
CV mortality —t— 52 0.67 [0.39-1.14]

Monami M, Ahrén B, Dicembrini I, Mannucci E. Diabetes Obes Metab 15:112-20, 2013
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SGLTi and CV risk

Meta-analysis of available RCTs

ALL TRIALS

Dapaglifiagin

Canaghiffazin

Empaglifiazin

{With EMPARES )

Empaglifiazin
{Withaut EMPARES)

All trials

A B c
g o5 140 15 20 25 30 35 4490 000204 046 081490 1-2 14 1618 00 05 1-0 15 20 25 30 35 440
] T 14
I i i
® | | HH
: A: CV mortality
| . . .
—. —. .- B: Myocardial infarction
| C: Stroke
—— A ]
|
> i @
" —. — i
Farwaur F ez Farezurs Firw curs F iz Farezurs
SELT T LATHE T e e LATH T e

MH-OR 255, €] p
54[0-52-0-79] <0001

Capagliffazin 13N0-40-3-50] 058
Ganaglifiasin oEM-A2-1-41] 829
Empagfiozin®  06X0-490-77] <0401
Empagifiazin®®  0OM0-24-3-44] 088

MH-OR [35%, €]
O PY0-64-0-97] 0028
C5000-25-0-08] 0044
(5000-22-1-55] 828
O8400-67-1-05] 813
0 4800-10-1-21] 842

MH-OR 355, €] 5
1-0770-83-1-37] <0-001
O5000-25-1-32 020
O08[0-28-3-4% 098
115088150 032
ORE0-391-00 072

Monami M, Dicembrini I, Mannucci E. Acta Diabetol 2017; 54: 19-36
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GLP1RA: effect on major cardiovascular events

Pooled analyses of phase 2-3 trials

Drug Type of  Primary statistical Mumberof  Risk ratio
[Reference] analysis analysis patients {86% CI)
1.00 (0.68—1.49)= } *
Albiglutide [53] am Cox proporional 5107
hazards 0,89 (0.65-1.49) ' -
Poaolad Cox proporional - 5
Dulaglutide [S4] analysis il G010 05T (0.30-1.10)  » ke
0.70 {0.38, 1.31) .
Exenatice twice MH’ Maribel—Haenszel Jads
daily [51] et RR 0.69 (0.46, 1.03) ' =
Liraglutide [50] :T;: mi,‘,::::l?é:’;sm_ B638  0.73 (0.38, 1.41) P
Maniel-Haenszsal
- Pooled  Peto fixed-effects
Taspoghuide [S2] PSS o 7056  0.94 (0,57, 1.56) *
GLP-1 receptor Meta- Mantel-Haenszel 12476 0.78 (0.54, 1.13) . o
agonists [12] analysis OR
0 02 0.4 06 08 1.0 12 14 16
Decreased CW risk Increased C\ sk

Mannucci E, Monami M. Adv Ther 34:1-40, 2017
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Continued efforts to translate diabetes cardiovascular outcome trials into
clinical practice

*'f- Normal or
; ';—1 i ESTABLISHED ACUTE
¥ | _ subclinical ATHERO- CORONARY HEART
'\ | ENDOTHELIAL | g~ EROSIS SYNDROME FAILURE
] DYSFUNCTION
Metformin=, iMetformin, SGLT2-19 ) SLGT2-19
Stage |-1l CKD Pioglitazone® GLP-1RAT, Insulin™ DPP4Ie
eGFR 90-60 DPP4-lce, GLP-1 |Pioglitazonet, DPP4- DPP4-|=, GLF’—1RA'I
mi/min/1.73 m? RA', SGLT2-k, ==, Insulin®, GLP-1RA), v
Insulin'® SUs? Gliclazidek Insulin®
Metforminz, MetiorminZ, GLP- ) SLGT2-19
Stage Ill CKD Pioglitazone?®, 1RA!, SGLT2-14, Insulin™ DPP4-1d.e
eGFR 59-30 SLGT2-14, GLP- Pioglitazone?®, DPP4-12, GLP-1RA!
mi/min/1.73 m2 1RA!, DPP4-|2== | DPP4-12=2, Insulin®, GLP-1RA, ST
Gliclazide®, Insulin® Gliclazide® Insulin®
- 5 -
Stage IV CKD Pioglitazone?, Pioglitazone?, DPP4-L2, DPPa-I2,
eGFR 29-15 DPPa-12, DPP4-I2, Insulin? Insulin?
ml/min/1.73 m2 Insulin? Insulin®
—_— s -
Stage V CKD Pioglitazones, Pioglitazone®, DPPa-I2, DPP4-12,
eGFR <15 DPPa-12, DPP4-I%, Insulin2 Insulin2
ml/min/1.73 m= Insulin? Insulin?
Evidence of efficacy Evidence of safety Author consensus
Fig. 1 A treatment algorithm based on cardiac and renal co-morbidities and CWOTs. "To be used with caution because of the risk of hypoghycemia;
?consider dose reduction (except for linagliptin) and monitor eGFR frequently; *preferred in the presence of marked insulin resistance; *initiation of
therapy currently not recommended. *UKPDS; EPROACTIVE trial; “SAVOR; STECOS, "EXAMIME; ILEADER trial; SEMPA-REG Outcome trial; "ORIGIN trial;
kA DWAMCE; JELIXA; ™DIGAMI 1
.

Avogaro et al. Cardiovasc Diabetol (2016) 15:111
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Nuovi farmaci antidiabetici e prevenzione cardiovascolare

GLP-1 RA, DPPIV inibitori, SGLT2 inibitori

Una nuova frontiera terapeutica
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Diabetic patients had reduced level of circulating endothelial
progenitors

T'n.rpe 2 Diabetes + PVD

Type 1 Diabetes Type 2 Diabetes g ——
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EPC defect may contribute to vascular complication in
diabetes




E’ un’entita nosologica distinta, caratterizzata da disfunzione ventricolare indipendente da

cause riconosciute (coronaropatia o ipertensione arteriosa)

Cardiomiopatia Diabetica

~———_ Cardiac Dysfunction__—

™ FFAs and TG

[ DIABETIC CARDIOMYOPATHY

|




Scompenso cardiaco Q@‘

Il diabete mellito e la piu frequente patologia a
carattere sistemico coinvolta nella patogenesi dello
scompenso cardiaco

La probabilita di scompenso € doppia nei maschi
diabetici e cinque volte maggiore nelle femmine
diabetiche (Kannel WB et al. Am J Cardiol 1974; 34: 29-34 —
Framingham Study)

La cardiomiopatia diabetica puo causare insufficienza

cardiaca Iindipendentemente dalla CHD (Bell DS
Diabetes care 2003; 26:2433-2411)

Il 12% deil pazienti con DMT2 e affetto da scompenso

cardiaco ed il 30% dei ricoverati per scompenso

cardiaco € diabetico (Tarantini L. et al. Ital Heart J Suppl 2004;
5: 605-6195).




Framingham Heart Study
Follow-up a 30 anni

Eventi cardiovascolari in pazienti con diabete (Eta 35-64)
Incidenza annuale/1.000 aggiustata per ['eta

= Uominli 10

Donne

11
30 19
38 9
. 5 l

Malattie CV Malattia Scompenso Claudicatio
totali coronarica cardiaco intermittens

P<0.001 tranne “P<0.05
Wilson PWTF, Kannel WB. In: Hyperglycemia, Diabetes and Vascular Disease. Ruderman N et al, eds. Oxford; 1992




Pathophysiology of diabetic
cardiomyopathy

Diastolic L

4

® Cardiac

{ eAneredc
homeostas

Mechanisms involved in decreasing cardiac energetics.

van de Weijer T et al. Cardiovasc Res 20771.92:70-18



Testing for a specific diabetic cardiomyopathy

v" Careful medical history
v Physical examination
v" Microalbuminuria

v Diabetic Neuropathy testing

v' Retinopathy (independent predictor of HF
even in persons without pre-existing CHD,
diabetes, or hypertension’

v' Echocardiography




Heart Failure Free Survival in Participants With and Without

Diabetic Retinopathy.
(Cheung et al.)
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Relative Risk of CVD and Mortality in 3498
DM by Quartile of Albuminuria

ACR (mg/mmol) quartiles RR (95% ClI)

2nd

3rd

4th

' Variable

MI, Stroke &
| CV death

. All cause
' mortality

0.22 - 0.57

0.85
(0.63 - 1.14)

0.86
(0.58 — 1.28)

0.58 - 1.62

1.11
(0.86 — 1.43)

1.41
(1.01 — 1.95)

>1.62

1.89
(1.52 - 2.63)

2.38
(1.80 — 3.20)

P for trend

<0.001

<0.001

' CHF

0.72
(0.32 — 1.63)

1.83

(0.98 — 3.43)

3.65

(2.06 — 6.46)

<0.001




Heart Faillure
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Updated mean HbA,,
UKPDS 35. BMJ] 2000; 321: 405-12




Incidence of Heart Failure in patients with type 2 diabetes by category of
updated mean systolic blood pressure. Rates per 1000 person years’
(Adler et al.)

<120 mm Hg 120-129 mm Hg 130-139 mm Hg 140-149 mm Hg 150-159mmHg > 160 mm Hg
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Risk of death after
development of HF.
(A) Mortality
stratified by
development of HF
in LIFE diabetics

(B) Mortality
stratified by
development of HF

in RENAAL

(Carr et al.)



Parhophysiclogy/ Complications

Congestive Heart Failure in Type 2

Prevalence, incidence, and risk factors

Gercomy A Nocasons, o’

Joman R. Eassy, run”
Teuesa A Hoiue, mo s’

Joxatmax B, Baovan, risn. s’

Table 2—Risk factors for prevalent CHF in multivariate

modeling using logistic regression

Variable B SE P OR 95% Cl1

Age 0318 0,005 Q001 1.05 1.04—-1.06
Female sex 0082 Q.090 Q001 1. 33 1.153—-161
Duration of diabetes Q077 001 Q.05 1.0 101107
Use of oral agemt —0.055 0.096 0.032 0.82 0.68-0 98
Use of insulin Q.088 0117 001 1.47 1.17-1.85
HbA ,_ — 0006 0.029 Q790 099 0.949—-1 05
Serum creatinine o155 0.076 0001 1.73 1 59-2 Ol
Systolic blood pressure —0.090 0002 0.001 0.9 0.99—-1.00
Diastolic blood pressure — Q. 107 0004 Q001 0.o8 097099
Wiejolay — O3 OO0l 0O RO 1 OO 1 OO 1 OO0
ischemic hean discase O 365 0.087 C.O001 < 4= 3.74-5 .26
Hyperiension O 133 O.o0S QOO0 1.09 1 S0O-2 05
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Panel A: Body Mass index (8M)
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Graphical representation of race-
and gender-stratified adjusted
hazard ratios, for overweight and
obese as compared to referent
as measured by BMI (Panel A),
waist circumference (Panel B),
and waist-hip ratio (Panel C)
(Loher et al.)
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Oxidation, ammation

Vcsculcr remodelling

Diabeti
myocardial disease

Il Diabete mellito e responsabile di uno spettro di malattie cardiovascolari.
Le complicazioni piu note derivano da disfunzione endoteliale, ossidazione,
inflammazione e rimodellamento vascolare e contribuiscono a aterogenesi.




Diabete e Scompenso: possibili meccanismi causali

Possono esserne presi in esame tre:

v La comorbilita (condivisione di fattori di rischio)
v' La malattia coronarica

v' La cardiomiopatia diabetica

Bauters et al. Cardiovascular Diabetology 2003, 2



