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* Diabete mellito di tipo 2 dall’eta di 60 anni

* Familiarita per diabete e cardiopatia ischemica (padre IMA a 57
anni)

* Regolarmente seguita dal servizio di diabetologia da circa 3 anni

* Terapia in corso:
*Metformina 1000 mg x 2 al di
*Gliclazide RM 30 mg 1 cp al di
*Simvastatina 20 mg 1 cp al di
*Cardioaspirina 1 cp al di
*Ramipril 2.5 mg 1 cp al di
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* BMI 29.5 Kg/mqg

* PA 130/85 mmHg, polso ritmico 84 min.
* HbAlc 8.2 % (66 mmol/mol)

* Creatinina 1.13

* Filtrato 68 ml/min

e Col LDL 103

* Microalbuminuria 26 mg/g creat
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Polsi periferici presenti

Obiettivita cardiopolmonare negativa
ABI nella norma

lporiflessia arti inferiori

Biotesiometria e test monofilamento compatibili con
polineuropatia sensitiva

Piede neuropatico
Retinopatia non proliferante di grado lieve
Ecolor doppler carotideo di due anni prima: negativo
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* Riferisce dispnea da sforzo: ha sempre fatto le 3 rampe di
scala di casa senza problemi, nonostante la vita
sedentaria

* Ultimamente deve fermarsi dopo le prime due

* Direcente dopo un episodio simil-influenzale, ha
presentato un lieve edema agli arti inferiori serale, che il
mattino seguente era scomparso



M Che significato dareste a questa dispnea ? |
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1. Dispnea come equivalente coronarico
(cardiopatia ischemica silente)

Dispnea di origine polmonare
Dispnea di altra natura
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Che esami fareste ?
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ECG + Rx Torace

ECG + Ecocardiografia
ECG + Test da sforzo
ECG + RX torace + PFR
ECG + NT-proBNP
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* Rx torace: negativo
* PFR: FEV1 92%

* ECG:r.s., IVS, alterazioni della RV a tipo
sovraccarico - ischemia
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r.s., IVS, alterazioni della RV a tipo sovraccarico - ischemia
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Ventricolo sinistro di dimensioni ai limiti superiori, ipertrofia
parietale, funzione sistolica lievemente depressa, FE 47 %,
disfunzione diastolica di Il grado

FR 45Hz
18cm
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CORONARIE INDENNI
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~ 65% of deaths are due to CVD

*

Cardiovascular
CHD deaths @ complications of > Stroke

1 2 to 4 fold T2DM 1 2 to 4 fold

*

Indipendentemente da H fail
ipertensione arteriosa ‘ eart tallure
e coronaropatia T 2 M to 5 F fold

A




Prognostic Impact of Diabetes — _

on Long-term Survival Outcomes | © 31 registrie 12 trials

in Patients With Heart Failure: e 381725 pz (26.1% diabetici: 99720 pz)
- A Meta-analysis e Eta media: 68,9 anni, 56 % M

Diabetes Care 2017;40:1597—1605 | https://doi.org/10.2337/dc17-0697 ° Follow up medio: 3 anni
e 199832 per Acuto HF (23.8% diabetici: 47495 pz)
» 181893 per Cronico HF (28.7% diabetici: 52225 pz)

Mortalita per tutte le cause 1.28 (c11.21-1.35)
Morte cardiovascolare 1.34 (C11.20-1.49)
Ospedalizzazione 1.35(c11.20-1.50)
Morte per tutte le cause + ospedalizzazione 1.41 (C11.29 -1.53)

* Il rischio di mortalita e ospedalizzazione era maggiore per pz. diabetici con scompenso cronico
rispetto a quelli con scompenso acuto (maggiore morbilita)
* Nessuna differenza tra LVEF < 35% vs > 35% di partenza
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ricoverati per 1000 soggetti

Scompenso cardiaco
Insuff. polmonare
Infarto miocardico acuto
Artrosi

Osservatorio ARNO Diabete
ol S holcioecn il
Organo o tessuto sostituito con altri mezzi

Aritmie cardiache

Cardiopatia ischemica cronica

Occlusione delle arterie cerebrali
B con diabete

Colelitiasi Hsenza diabete

Bronchite cronica

Prime 10 diagnosi principali in corso di ricovero ordinario in soggetti con e senza diabete
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0 2 4 6 8 10 12 14

Insufficienza cardiaca e shock

Edema polmonare e insufficienza respiratoria
Emorragia intracranica o infarto cerebrale
Polmonite semplice e pleurite

Sostituzione di articolazioni maggiori
Insufficienza renale

Interventi sul sistema cv con diagnosi maggiore

Malattie cardiovascolari eccetto IMA ®Femmine

H Maschi

Interventi sul sistema cv senza diagnosi maggiore

Setticemia senza ventilazione meccanica

10 DRG piu frequenti nei diabetici ricoverati in regime ordinario in funzione del sesso



........................... Prevalence of HF atbaseline ... Tvial CARDIOPATICI Prevalence of T2DM
Glucose-lowering trials Trials of HErEF
UKPDS 33" NR (severe concurrent illness excluded) PARADIGM-HF31 35%
| ADVANCE'2.13 NR SHIFT32 30%
~ ACCORD™ 4.3% = EchoCRT33 41%
VADT'S NR HF-ACTION34 32% Trials . 300/
P . SENIORS35 26% " Y
DPP4 inhibitor trials SOLVD3 15%
B 16,17 ° °
_SI_AE‘\C/:%;IIM' 53 1:;’ 1 0 30 (y MERIT-HF37 25%
° — CHARM-Added38 29% . .
EXAMINE? 28% 0 DIG-REF? 2ex OS pedal izzati: 40 — 45%
SGLT2 inhibitor trials Trials of HFpEF
EMPA-REG OUTCOME?° 10% I-Preserve*® 27%
CANVAS?2? 14-15% PEP-CHF* 21%
42 )
GLP-1 receptor agonist trials 2:_?;'::\!': P 43 ;Zf‘
22 o, -Preserve %
LEADE;:‘ 14°/’ TOPCAT#* 33%
ELIXA 22% Trials of acute HF
E)(SC:EL24 16% EVEREST45 39%
TRUE-AHF46 39%
ASCEND-HF* 42.6%
RELAX-AHF-248 47%

Prevalenza del diabete di tipo 2 in pazienti con scompenso cardiaco negli studi di popolazione

Study Year of Age Prevalence of Prevalence of
publication (years) T2DM in HF T2DM without HF

England?® 2001 >45 24% 3%

Rotterdam?® 2001 55—-94 18% 10%

Italy?” 1997 >65 30% 13%

Reykjavik? 2005 33—-84 12% 3%

Copenhagen?8 2005 Mean 69 25% NA

USA, Olmsted County?® 2006 Mean 77 20% NA
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Trials randomizzati in pazienti con diabete di tipo 2 nei
qguali lo scompenso cardiaco € riportato come outcome

OUTCOME “ ADVANCE | ACCORD RENAAL IDNT ALTITUDE
5% 2% 0 5%

-
Morte CV 4 % 11 % 8 %

IMA 15 % 6 % 5% 8 % 8 % 7% 3%

Stroke

5% 4 % 5% 4 % 6 % 4% 3%




Rapporto tra controllo glicemico ed HF
Osservazione epidemiologica
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Heart failure

10 —
— p=0-021
= —
=
=
=
=
S —
=
1 —
— 16% decrease per 1% reduction on HbA,_
O-5 T T T T T
5 6 7 8 9 10

Updated mean HbA _concentration (%)

Stratton (UKPDS 35) BMJ 2000; 321: 405-12



Rapporto tra controllo glicemico ed HF
nei Trial d’intervento
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Number of events AHbA,_(%6) HR (95% CI)
(vearly event rate, %)

More intensive Less intensive

Myocardial infarction

ACCORD 198 (1-18) 245 (1-51) —1.01 I 0-77 (0-64-0-93)
ADVANCE 310 (1-18) 337 (1-28) —0.72 —-— 0-92 (0-79-1-07)
UKPDS 150 (1-20) 76 (1-40) -0-66 — . 0-81 (0-62-1-07)
VADT 72 (1-65) 87 (1-99) 116 - 0-83 (0-61-1-13)
Overall 730 745 -0-88 <> _ 0-85 (0-76-0-94)

(Q=2-25, p=0-52, I’=0-0%)
Admission to hospital/fatal heart failure

ACCORD 152 (0-90) 154 (0-75) -1-01 = 1-18 (0-93-1-49)
ADVANCE 220 (0-83) 231 (0-88) —0-72 R B 0-95 (0-79-1-14)
UKPDS 8 (0-06) 6 (0-11) —0-66 - 0-55 (0-19-1-60)
VADT 79 (1-80) 85 (1-94) -1-16 | 0-92 (0-68-1-25)
Overall 459 446 -0-88 — - 1-00 (0-86-1-16)
(Q=3-59, p=0-31, I’=16-4%)
I 1
0-5 1-0 2-0
-¢
Favours more Favours less
intensive control intensive control

Diabetologia 2009; 52: 2288-98.
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HFA POSITION STATEMENT

European Journal of Heart Failure (2018) 20, 853872
EuRGPEAN doi:10.1002/ejhf.1170

Type 2 diabetes mellitus and heart failure:

a position statement from the Heart Failure
Association of the European Society of
Cardiology

Petar M. Seferoviél*, Mark C. Petrie2, Gerasimos S. Filippatos3, Stefan D. Anker4,
Giuseppe Rosano’, Johann Bauersachsé, Walter J. Paulus?, Michel Komajda3,
Francesco Cosentino?, Rudolf A. de Boer!?, Dimitrios Farmakis2,

Wolfram Doehner'l, Ekaterini Lambrinou'?, Yuri Lopatin’3, Massimo F. Piepolil4,
Michael ). Theodorakis5, Henrik Wiggers1é, John Lekakis2, Alexandre Mebazaal7,
Mamas A. Mamas’8, Carsten Tschépel?, Arno W. Hoes2?, Jelena P. Seferovié?l,
Jennifer Logue?2, Theresa McDonagh?23, jJillian P. Riley24, Ivan Milinkoviél,

Marija Polovinal, Dirk J. van Veldhuisen25, Mitja Lainscak?é, Aldo P. Maggioni?7,
Frank Ruschitzka?8, and John }J.V. McMurray?2?
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Diabete | = Scompenso
mellito ' cardiaco

Cardiopatia ischemica (CAD)
we | Cardiopatia ipertensiva
Cardiomiopatia Diabetica

Cause di scompenso
nel diabete mellito

Danno cardiaco che insorge nel paziente con diabete mellito
indipendentemente da una coronaropatia, ipertensione arteriosa e
patologia valvolare e che evolve verso lo scompenso cardiaco
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m Cardiomiopatia diabetica: concetto non nuovo 3
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1954 Lunbaek K. “Diabetic angiopathy: a specific disease”. Lancet 1954; 263:377-379:
osservava che la disfunzione miocardica fosse una complicanza correlata al diabete e
presente in 2/3 dei pazienti anziani diabetici; avanzo I'ipotesi che potesse esservi una
cardiomiopatia correlata al diabete Diabetes mellitus-related cardiomyopathy

1972 Rubler S. and Coll. “a new type of cardiomiopathy associated with diabetic
glomerosclerosis”. Am J Cardiol 1972; 30:595 - 602: descrisse 4 casi di pazienti diabetici
complicati con nefropatia e deceduti per scompenso cardiaco, nei quali le coronarie erano
indenni da malattia aterosclerotica, non vi era valvulopatia, anamnesi negativa per abuso
alcolico; avanzo l'ipotesi di una miocardiopatia microangiopatica Cardiomiopathy
dysfunction

1977 Regan TJ and All. “Evidence for cardiomyopathy in familial diabetes mellitus”. J
Clin Invest. 1977; 60: 884-99

2012 L. Ernade, G. Deremeaux: Diabetic cardiomyopathy: myth or reality
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Glicazione

Disfunzione endoteliale

Alterazione del sistema nervoso autonomo
Attivazione del sistema renina-angiotensina
Stress ossidativo

Disfunzione mitocondriale

Inflammazione e cascata inflammatoria
Insulino-resistenza

Glucotossicita

Lipotossicita
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DUE ATTORI PRINCIPALI:

GRASSO: epicardico, extrapericardico,
intramiocardico

MUSCOLO CARDIACO
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e 4D
‘.‘a 4 DAG
‘ f Acidi grassi a catena lunga f TNF-0, MCPA, IL-6, IL113
4 Ceramidi 4 PAI-, Leptin, Resistin,Agt
4 Acyl CoA < Adiponectina
In condizioni di normalita
. . Ossidazione e
60 — 90% di ATP proviene acidi grassi T stress ossiCERu
— (o)
da FFA e 10 — 40% dal 4 Funzione mitocondriale
glucosio

La cardiomiopatia diabetica. Il Diabete Vol. 27 n° 2 giugno 2015
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Alterazione dei
processi omeostatici

Disfunzione dei cardiomiociti
e delle CSC

Apoptosi

Autofagia

® ACIDICRASS] NOK Danni strutturali e

Stress del reticolo endoplasmatico

ESTERIFICATI TSR funzionali a carico dei
@ [PERGLICEMIA N Meceanismi epigeneric cardiomiociti e delle cellule
@® IPERINSULINEMIA

Attivazione di fattori di trascrizione

staminali

Ipertrofia dei cardiomiociti
Fibrosi miocardica

Modifiche post-traslazionali

La cardiomiopatia diabetica. Il Diabete Vol. 27 n° 2 giugno 2015
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Clinical diabetic cardiomyopathy: a two-faced @ oo oo 30110 7
disease with restrictive and dilated phenotypes

CARDIOLOGY »
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Quando dobbiamo pensare a una
cardiomiopatia diabetica ?

Quale e il paziente diabetico che puo
rappresentare il fenotipo piu a rischio di
cardiomiopatia diabetica ?




The Prognostic Significance of

Diabetes and Microvascular Tri al TOPCAT
Complications in Patients With

Heart Failure With Preserved  3.385 pz di cui 32% diabetici e di questi il 32%
Roma, 8-11 novembre 2018 Ejection Fraction .
| - aveva almeno una complicanza

Diabetes Care 2018;41:150—155 | https://doi.org/10.2337/dc17-0755
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The Prognostic Significance of

Diabetes and Microvascular

Complications in Patients With

Heart Failure With Preserved
Roma, 8-11 novembre 2018 Ejection Fraction

Diabetes Care 2018;41:150-155 | https://doi.org/10.2337/dc17-0755
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Miocardiopatia diabetica e scompenso cardiaco:
Storia naturale
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Diagnosi di scompenso

\\

Goodlin, Journal of Cardiac Failure 2004
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aspetti diagnostici
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality

>| present J

Assessment
of natriuretic
peptides not routinely
done in clinical
practice

NATRIURETIC PEPTIDES

* NT-proBNP >125 pg/mL
*BNP 235 pg/mL

Yes J

ECHOCARDIOGRAPHY

|

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment

<boooococoocoooocs

All absent

No

_—

Normal®<

consider other
diagnosis

PATIENT WITH SUSPECTED HF?
(non-acute onset)

|

ASSESSMENT OF HF PROBABILITY

I. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle cedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality




Miocardiopatia diabetica e scompenso cardiaco:

aspetti diagnostici
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history: T All absent
History of CAD (M, revascularization) 1
History of arterial hypertension | 2l present
Exposition to cardiotoxic drug/radiation |
Use of diuretics .
Orthopnoea / paroxysmal nocturnal dyspnoea Assessment
of natriuretic 1 NATRIURETIC PEPTIDES
2. Physical examination: s R I No HE unlikely:
::Ies I ankle oed P pdone in clinical Y : S RN L2 il N consider other
ilateral ankle oedema diagnosis
Heart murmur practice 1 *BNP 235 pg/mL 4
Jugular venous dilatation |
Laterally displaced/broadened apical beat 1
1 Yes
3. ECG: 1
Any abnormality Y
' All absent
1 N P— Normal®<
i =P ECHOCARDIOGRAPHY
1
Assessment 0
P I NATRIURETIC PEPTIDES
of natriuretic | No
"e";'::: 'I‘:Z;:I‘::re'y ! - NT-proBNP>[25 pgml. ~ —————>  consider other
i | * BNP 235 pg/mL diagnosis
practice X
1 .
| Yes J If HF confirmed (based on all available data):
v determine aetiology and start appropriate treatment
bc
ECHOCARDIOGRAPHY Normal

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment
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aspetti diagnostici
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:
Rales

Bilateral ankle oedema
Heart murmur

Jugular venous dilatation

NATRIURETIC PEPTIDES

3.ECG:
Any abnormality

' All absent
: 2| present }
1
| * NT-proBNP =125 pg/mL
’?sse’s."‘e"F | NATRIURETIC PEPTIDES - p ro 2 Pg
Z natriuretic | | No HE unlikely:
peptides not routinely | _ > consider other
P * NT-proBNP 2125 pg/mL
done in clinical 1 . diagnosis L > l I l
e ; BNP 235 pg/mL 2! =
1
1
1 Yes
U
\
be
ECHOCARDIOGRAPHY Normal

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment
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Peptide natriuretico cerebrale (BNP)

NT proBNP

NH, COOH "
0000000000—0000000 ..'
aal aal0) aa70 aa76 \ .’

NH,
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aspetti diagnostici
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&

BNP

Sensitivity

0.8

0.6

0.4

0.2

BNP, 150 payml

Area under the recaiver-operating-characteristic curve,

BNP, 50 pa/ml
NP, 80 pg/m|
BNP, 100 pg/ml
BNP, 125 pg/ml

0.91 (95% confidence interval, 0.90-0.93)

0.0
0.0

BNP

pa/ml
50
100

125
150

T
0.2

SENSITMVITY

97 (96-98)
93 (91-95)
90 (88-92)
87 (85-90)
85 (82-88)

T
0.4

T
0.6

T
0.8

NeGATIVE
PReDICTVE
VALUE

96 (94-97)
92 (89-94)
89 (87-91)
87 (84-89)

1-Specificity
Positive

PrepicTivE

SPECIFICITY VALUE
(95 percent confidence interval)

62(59-66)  71(68-74)
74(70-77) 77 (75-80)
76(73-79) 79 (76-81)
79(76-82) 80 (78-83)
83(80-85) 83 (80-85)

85 (83-88)

1.0

Accuracy

2RBBI

NTproBNP

¥~

o NT-proBNP, 300 pgimi

7 NT-proBNP, 450 py/mi
» 08 NT-proBNP, 600 py/mi
2 7 NT-proBNP, 800 pgimi
ﬁ 0.7 - NT-proBNP, 1000 pg/mi
S 06
o
2 05
E 04 Area under the curve=0.24
>
g 03 p<0.0001
S 02
»

01

04 - : - - y

0 0.2 04 06 08 1
1 - Specificity (false positives)
Positive Negative

Cut Point | Sensitivity | Specificity | Predictive Value | Predictive Value
300 pgnl 9% 68% 82% 9% 79%
450 pgml 98% 76% 58% 98% 83%
500 pgtni 6% 81% 73% 7% 6%
300 pgin! 20% 85% 76% 94% 87%
1000p0/mi | 87% 85% 78% 9% 87%

Maisel AS N Eng J Med 2002;347:161

Jannuzzi JL Am J Cardiol 2005;95:948
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Miocardiopatia diabetica e scompenso cardiaco:
aspetti diagnostici
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Characteristic

Components
Molecular Weight
Genesis

Half-life

Clearance Mechanism

Increases with Normal Aging

Correlation GFR
Negative correlation BMI

Approved cutoff(s) for CHF
Diagnosis

BNP

BNP molecule
4 kilodaltons

Cleavage from proBNP
20 minutes

Neutral endopeptidase
Clearance receptors

+

-0.20

+++

100 pg/mL

NT-proBNP

NT fragment (1-76)
8.5 kilodaltons
Cleavage from proBNP

120 minutes

Renal clearance

++++

-0.60

++

Age < 75: 125 pg/mL
Age >75: 450 pg/mL

Modif da McCullough PA, Rev Cardiovasc Med. 2003.
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension
Exposition to cardiotoxic drug/radiation

Use of diuretics Assessment | \
Orthopnoea / paroxysmal nocturnal dyspnoea ) ) 1 NATRIURETIC PEPTIDES
of natriuretic \ N HF unlikely:
. . (] *
2. Physical examination: eptides not routinel > i
Raes P Pdone in clinical ! : > INTEENP 22 L consider other
Bilateral ankle oedema ractice 1 « BNP >35 pg/mL diagnosis
Heart murmur P |
Jugular venous dilatation |
Laterally displaced/broadened apical beat | Yes
|
3. ECG: \ 4
Any abnormality
All absent Normal®<

' absen ECHOCARDIOGRAPHY

0 >| present

1

Assessment 0
P I NATRIURETIC PEPTIDES
of natriuretic | No
N s, | codr e
i | * BNP 235 pg/mL diagnosis
practice i

! If HF confirmed (based on all available data):

1 R . .

I Yes j determine aetiology and start appropriate treatment

|

A\

Normal®<
ECHOCARDIOGRAPHY

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment
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Ruolo dell’ecocardiogramma
e Dimensioni ventricolo sinistro

=F * Funzione sisto-diastolica
g 3 S RR=0.607 P=0017 e Massa ventricolo sinistro
2 . .. . 1e
7 2 e Dimensioni atriali
5
z s e Dimensione e funzione del ventricolo destro
£
é o * Funzione valvolare
[+
o | * Patologia pericardica
° L
0 1 2 3 4 5 .
* Pressione polmonare
Time, yr .
e Trombi
Senni M. et al. ] Am Coll Cardiol. 1999;33:164-70. * Vitalita

¢ Difetti settali
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aspetti diagnostici 4
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Type of HF HFrEF HFmrEF PFpEF
Symptoms : .
1 £ Signs Symptoms + Signs Symptoms + Signs
2 | LVEF <40% |LVEF 40-49% LVEF 250%
% - 1. Elevated levels of natriuretic 1. Elevated levels of natriuretic
ju peptides. peptides.
E 2. At least one additional criterion: 2. At least one additional criterion:
3 a.relevant structural heart a.relevant structural heart
disease (LVF and/or LAE); disease (LVF and/or LAE);
b. diastolic dysfunction b. diastolic dysfunction
(for details see Section 4.3.2.). (for details see Section 4.3.2.).
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m EF 250% m40= EF <50% mEF <40%

2005 2006 2007 2008 2009 2010

Ptreng <0.0001 Steinberg et al. Circulation 2012
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20
80
70 +
60 - —
50
40 m HFrEF
320 B HFmrEF
'HFpEF

20
10
0]

u" oo g& L

s x
\ \ {52: -&9\ D &£
S & & o =
v &
&

Lauritsen et al. ESC Heart Failure 2018; 5: 685-694
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40

35 4

30 -

25

HFrEF
20 - B HFr
B HFmrEF

15 - HFpEF
10 |

5 -

0
AC death% l-year  AC death% at the end CV mortality% HF hospitalization
of follow-up

Lauritsen et al. ESC Heart Failure 2018; 5: 685-694
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Frazione d’eiezione del ventricolo sinistro

(@) o Overall (n = 3480)
100
80
| ] HFpEF
60 [ ] HFmrEF
I HFrEF
40 [l Death
" - . .
0
0 1 2 3

Years after registration

)(b) HFPEF (n = 2154) ( )(c) HFmrEF (n = 596) ( (d) HFrEF (n = 730)
(%) % %)

100 py ] 100 100

80 80 80

60 80 60

40 40 40

20 20 20

o N &= o I 0
0 1 2 3

0 1 2 3 0 1 2 3
Years after registration Years after registration Years after registration

Tsuji K Eur J Heart Fail 2017
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Miocardiopatia diabetica e scompenso cardiaco:
aspetti diagnostici

Normal LVEF

[ 1
Hypertension CAD
Obesity CAD Genes
Diabetes Other Myocarditis
Renal failure Chemotherapy
@ Other
HFpEF HFrEF
I
I
HFpEF-declined HFrEF-recovered
|
| \Z
|
S = | HFmrEF

Bayés-Genis Eur J Heart Fail 2017
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aspetti diagnostici

Type of HF HFrEF HFmrEF PFpEF
Symptoms . .
1 £ Signs Symptoms + Signs Symptoms + Signs
2 | LVEF <40% | LVEF 40-49% LVEF 250%
% - 1. Elevated levels of natriuretic 1. Elevated levels of natriuretic
ju peptides. peptides.
E 2. At least one additional criterion: 2. At least one additional criterion:
3 a.relevant structural heart a.relevant structural heart
disease (LVF and/or LAE); disease (LVF and/or LAE);
b. diastolic dysfunction b. diastolic dysfunction
(for details see Section 4.3.2.). (for details see Section 4.3.2.).

ESC Guidelines 2016
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Studio funzione diastolica

« Rapporto E/e’ * Volume atriale sinistro * Pressioni polmonari

« Massa ventricolare sinistra
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- Key structural alterations are
* A left atrial volume index (LAVI) >34 mL/m2

* a left ventricular mass index (LVMI) 2115 g/m2 for males and
=295 g/m2 for females.

- Key functional alterations are
- an E/e’' 213
* mean e’ septal and lateral wall <9 cm/s.

 Other (indirect) echocardiographically derived
measurements are longitudinal strain or tricuspid
regurgitation velocity (TRV).
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@ European Heart Journal (2013) 34, 2949-3003 ESC GUIDELINES
conorean  doi10.1093/eurheartj/eht296

SQCIETY OF
CARBIOLOGY

Indicazioni alla
2013 ESC guidelines on the management

coronarografia ,
of stable coronary artery disease
The Task Force on the management of stable coronary artery disease
of the European Society of Cardiology
Recommendations Class?® | Level ®

Invasive coronary angiography is recommended in patients with HF and angina pectoris recalcitrant to pharmacological
therapy or symptomatic ventricular arrhythmias or aborted cardiac arrest (who are considered suitable for potential coronary
revascularization) in order to establish the diagnosis of CAD and its severity.

Invasive coronary angiography should be considered in patients with HF and intermediate to high pre-test probability of CAD and
the presence of ischaemia in non-invasive stress tests (who are considered suitable for potential coronary revascularization) in lla

order to establish the alagn05|s of CAD and its Severity.

ESC GUIDELINES 2016
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HFrEF HFmrEF HFpEF
i . I II .
75
o Etiology
S B Other
S 5 Valvular
3 Dilated
) Hypertensive
o I B Ischaemic
& & & &
QQQ 00 ‘\06\ e(‘ .,)Qo (? o > Qo ‘\a \\‘Ob
&° F. il c}‘\ &
& &) &
P q-;# q}é*‘

Nauta et al. Eur J Heart Fail. doi:10.1002/ejhf.1058
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| oot OIS e
|

! Yo )
| Cause of chest pain other than CAD? | | Treat as appropriate |
No | Offer ICA if
& revascularization suitable

Yes

Ye
WS | Typilangnal
No 1 N

o See Fig. 2 for selection
of test

| emmmmememn
T ——
1 1 !

Non-invasive testing for diagnostic purposes Proceed to risk stratification (see Fig. 3).
In patients with severe symptoms or clinical
See Fig. 2 for decisions based on non-invasive testing constellation suggesting high risk coronary
and choice between stress testing and coronary CTA anatomy initiate guideline-directed

medical therapy and offer ICA
See Fig. 3 for further management pathway

ESC GUIDELINES 2013
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Indicazioni alla coronarografia

Table 4 Traditional clinical classification of chest pain Typical angina Atypical angina Non-anginal pain
Age Men Women | Men Women | Men Women
Typical angina Meets all three of the following characteristics:
(definite) * substernal chest discomfort of characteristic 30-39 |59 28 29 10 18 5
quality and duration;

« provoked by exertion or emotional stress; 40-49 | 69 37 38 14 % 8

* relieved by rest and/or nitrates within minutes. 50-59 |77 47 49 20 34 12
Atypical angi M f these ch istics.
( ;ry:l;:; I:)ngma eets two of these characteristics 60-69 | 84 58 59 28 44 17
Non-anginal Lacks or meets only one or none of the 70-79 K3 68 69 37 54 24
chest pain characteristics. >80 93 76 78 47 65 0

. Shortness of breath
may be the sole symptom of SCAD and it may be difficult to differen-
tiate this from shortness of breath caused by bronchopulmonary
disease.

ESC GUIDELINES 2013
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Dell’Endocrinologo Del Cardiologo

* Insulina Glargine 10 U serale Ramipril 5 mg, %2 cp x 2 al di
(secondo schema treat to * Lasix 1 cp al di
target) .

* Metformina 1000 mg a .
colazione + 1000 mg a cena

Bisoprololo 1.25 mg, 1 cp x 2 al di
Cardioaspirin 100 mg, 1 cp al di
e Atorvastatina 20 mg, 1 cp al di

Siete d’accordo con la terapia del cardiologo ?
Siete d’accordo con la terapia dell’endocrinologo ?



Comparative Safety and Effectiveness of Metformin in

m Patients With Diabetes Mellitus and Heart Failure

: « Systematic Review of Observational Studies Involving 34 000 Patients
Roma, 8-11 novembre 201 y (Circ Heart Fail. 2013;6:395-402.) g

METFORMINA VS CONTROLLI

RR

Mortalita 0.80 (0.74 — 0.87) DUl
Metformin should be considered as

HFrEF 0.91(0.72-1.14 -li i

r ( ) a first I|r_1e tre.atment.of gl.ycaemlc lla 440 441

control in patients with diabetes

HF + CKD 0.81 (0.64 —1.02) and HF, unless contra-indicated.

Ospedalizzazione  0.93 (0.89 — 0.98) 2016 ESC Guidelines for the diagnosis and

treatment of acute and chronic heart failure
nessun rischio di acidosi lattica

METFORMINA



Effects of acarbose on cardiovascular and diabetes outcomes = ")
in patients with coronary heart disease and impaired glucose ”
tolerance (ACE): a randomised, double-blind, Lancet Diabetes Endocrinol 2017;

Roma, 8-11 novemb

5: 877-86
placebo-controlled trial

Acarbose group (n=3272) Placebo group (n=3250) Hazard ratio (95% Cl) p value
n (%) Number per n (%) Number per
100 person-years 100 person-years

Primary outcome
Five-point MACE* 470 (14-4%) 333 479 (14-7%) 3-41 0-98 (0-86-1-11) 073
Secondary outcomes
Three-point MACET 285 (8-7%) 1-93 299 (9-2%) 2.04 0-95 (0-81-1-11) 0-51
Death from any cause 216 (6-6%) 1-42 219 (6-7%) 1-45 0-98 (0-81-1-19) 0-85
Cardiovascular death 145 (4-4%) 0-96 163 (5-0%) 1-03 0-89 (0-71-1-11) 0-29
Fatal or non-fatal myocardial infarction 122 (3-7%) 0-82 108 (3-:3%) 0-73 1-12 (0-87-1-46) 0-38
Fatal or non-fatal stroke 75 (2-3%) 0-50 77 (2-4%) 0-52 0-97 (0-70-1-33) 0-83
Hospital admission for unstable angina 174 (5-3%) 1-19 170 (5-2%) 1-17 1-02 (0-82-1-26) 0-87

Hospital admission for heart failure 65 (2-0% 0-43 . . 0-89 (0-63-1-24 0-48
Developed di 436 (13-3%) 317 513 (15-8%) 3-84 0-82 (0-71-0-94)% 0-005

Developed impaired kidney function§ 41 (1-3%) 0-33 50 (1-5%) 0-41 0-81 (0-54-1-23)% 0-33

ACARBOSIO



Comparative Safety of Sulfonylurea and Metformin Monotherapy on

the Risk of Heart Failure: A Cohort Study J Am Heart Assoc. 2017;
|
Roma, 8-11 novembre 2018
0.10 —
| Metformin = Sulfonylurea
o 0.08—
(&)
[
S
‘© 0.06—
=
[¢b)
=
 0.04—
>
S
3
O 0.02—
0.00—
I I I o I I | I I o I I |
0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5
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

Cumulative incidence of heart failure hospitalization or cardiovascular death over time



Effect of Nateglinide on the Incidence

of Diabetes

N ENGLJ MED 362;2 NEJM.ORG APRIL 22, 2010

The NEW ENGLAND JOURNAL of MEDICINE

d Cardiovascular Events
The NAVIGATOR Study Group™ T T
Rom Y P ITALIAN CHAPTER
‘
A B
504 . 204 .
Hazard ratio, 1.07 (95% CI, 1.00—1.15) Hazard ratio, 0.93 (95% CI, 0.83—-1.03)
< P=0.05 5 P=0.16
= 404 = Placebo
g 1 linid 2 77
.E‘ Nateglinide Placebo s&
= 304 L »
E 4 -?‘ g 10 Nateglinide
S O o
o 204 - 2
S o5
g 5°
2 104 2 57
£ =
o T T T T T 1 o T T T T T 1
[} 1 2 3 4 5 6 0 1 2 3 4 5 6
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Nateglinide 4645 3766 3302 2767 2396 2086 1408 Nateglinide 4645 4364 4181 3980 3755 3552 2853
Placebo 4661 3761 3281 2807 2481 2192 1528 Placebo 4661 4394 4185 3960 3756 3557 2883
C D
20+ . 20+
Hazard ratio, 0.94 (95% Cl, 0.82—1.09) g Death from any cause
P=0.43 = T Hazard ratio, 1.00 (95% Cl, 0.85—-1.17); P=0.98
5 154 =Sy 154 Cardiovascular death
s <= s 2 Hazard ratio, 1.07 (95% Cl, 0.83—1.38); P=0.60
g R &3
85 25
s £ S35 Death
] g 10+ Placebo E‘% 107 fi
S £ < 3 L rom
g g = a Nateglinide any
>
S 5+ Nateglinide 2.0 54 cause
o ; <] Placebo o
= S Nateglinide
i cv
o a o Placebo death
T T T T T 1 T T T T T 1
[} 1 2 3 4 5 6 () 1 2 3 4 5 6
Years since Randomization Years since Randomization
No. at Risk No. at Risk

Placebo

Nateglinide 4645 4429 4309 4153 3958 3782 3069

4661 4468 4306 4137 3975 3793 3096

Nateglinide 4645 4568 4493 4390 4257 4128 3375
Placebo 4661 4578 4493 4385 4286 4141 3413

Rischio di ospedalizzazione per scompenso cardiaco Nateglinide vs placebo:

3.1 vs 3.6 eventi per 100 pazienti anno
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PROACTIVE: pioglitazone comporta un maggior numero di ospedalizzazioni per HF, 6% vs 4%
nell’arco di un follow up di 3 anni; nessuna differenza di mortalita per HF, 1% in entrambi i bracci
IRIS: pazienti insulinoresistenti con pregresso stroke, non diabetici, pioglitazone vs placebo HF 3.8%
vs 3.7% e ospedalizzazioni per HF 2.6% vs 2.2%

RECORD: rosiglitazone vs metformina e sulfonilurea comporta un maggior rischio di
ospedalizzazioni per HF o morti correlate al HF (2.7% vs 1.3%, HR 2.10, Cl 1.35 - 3.27)
DREAM: rosiglitazone vs placebo in pazienti in prevenzione primaria con alterata tolleranza al
glucosio HF 0.5% vs 0.1% (HR 7.03, Cl 1.6 -30.09)

e Questi farmaci non sono raccomandati nei pazienti con scompenso cardiaco e
controindicati nei pazienti con NYHA classe IlI/IV

* Metanalisi di 7 studi con pioglitazone o rosiglitazone indicano un rischio di HF (HR
1.71,Cl1.21-2.4)



- A et Hospitalization for Heart Failure R
100 20— ; - _ N
ool Hazard ratio. 1.02 (95%¢ CI. 0.89-1.17) 1009 299 \iazard ratio, 0.87 (95% Cl, 0.73-1.05) \)]
o 15 Lixisenatide - 90 154 P=0.14 y-‘
70— Placebo é— 80
F ool 10— g 704 104 A
_fg so-] o o 60 Placebo
£ a0 S s 57 —
30 = Liraglutide
° =
20 o 12 24 36 E 40 0 T T T T T T T T 1
10 ';:'; 304 0 6 12 18 24 30 36 42 48 54
o . . : " 20
o 12 24 36 a
Months 10
No. at Risk 0 T T T T T T T T 1
Placebo 3034 2759 1566 476 0 6 12 18 24 30 36 42 48 54
Lixisenatide 3034 2785 1558 434

Months since Randomization

GLUCAGON - LIKE PEPTIDE 1 RECEPTOR AGONISTS

% pz con HF HR ospedalizzazioni per
all’ingresso HF
ELIXA (lixisenatide) NS 22.3% 0.96 (0.75-1.23)
LEADER (liraglutide) -13% 17.8 % 0.87 (0.73 - 1.05)

SUSTAIN 6 (Semaglutide) -26% 23.6% 1.11(0.77 - 1.61)



Effect of liraglutide, a glucagon-like peptide-1
analogue, on left ventricular function in stable
chronic heart failure patients with and without eRebilotys
diabetes (LIVE)—a multicentre, double-blind,
randomised, placebo-controlled trial

Change in
LVEF (%)

2 .

1.5 -

1

0.5

0.7%

.

(0.6,2.4)

European Journal of Heart Failure (2017) 19, 69-77
EUROFEAN doi:10.1002/ejhf.657

- LIRAGLUTIDE 122 pz PLACEBO 119 pz

LVEF % 33.7% 35.4%
Diabete 32 % 29%
Eventi avversi 10 % 3%

P =0.24

- Liraglutide

- Placebo

Mean (95% CI)

—0.8%

- Liraglutide non modifica la funzione
Liraglutide vs. Placebo o . . o .
sistolica nei pazienti con HF



mn Effetto dei DPP-IV inibitori sul 0

wmenmemes FISCHIO di OSpedalizzazione per HF  nuvcim

Trials terapia Ospedalizzazione Ospedalizzazione
per HF per HF (sottogruppo

di pz senza HF
all’entrata)

TECOS 18 % METF. 81.6 % 1(0.83 - 1.19) no
INS. 23.2%

TZD 2.7 %

SAVORTIMI53 128%  METF69.5% 1.27 (1.77-1.51)  1.30 (2.03 — 2.65)

TZD 6 %

EXAMINE 27.9%  METF.66.2% 1.19 (0.90-1.58)  1.76 (1.07 — 2.9)
INS. 29.9 %

TZD 2.4 %



m SAVOR TIMI 18
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w— Saxagliptin - Placebo HR 1.27
(1.07-1.51)
P=0.007
z " 5
3 HR 1.46
g .. HR 1.80 (1.15-1.88)
= 3% (1.29-2.55) P=0.002 _,,/""—’_
E P=0.001
¢ - 2.8%
= = o
= 2%
g 1.1%
g . 1.3%
2 0.6%
* 0%
0 180 360 540 720

Days from Randomization

Saxagliptin incrementa del 81 % (HR 1.81, Cl 1.21 - 2.76) il rischio di scompenso
cardiaco nei pazienti che non assumono 3 bloccanti, ma solo del 18 % (HR 1.18, Ci
0.97 — 1.43) in coloro che li assumono



Dipeptidyl peptidase-4 inhibitors and risk of heart failure in type -
m 2 diabetes: systematic review and meta-analysis of randomised @
and observational studies thebmi | BMJT2016:3524610 L CF J

Editorial

Clinicians should think twice before prescribing DPP-4
inhibitors for diabetes

Joshua ) Fenton

VIVID 2014 NR 253 52 63 NR 7.8 NR

Laakso 2015 1] 235 52 66.6 NR 8.1 NR

Savor-Timi 53 v 16492 109 65 31.1 NR 10.2

2013

Examine 2015 1] 5380 76 60.9 29.5 NR 9.2
DPP-IV Rischio Relativo Rischio per Rischio per DPP-1V

controllo
552/18474 622/18554 1.13 (1-1.26) 60 x 1000
3% 3.4%

Qualita dell’ evidenza: . . . .



Worsening Heart Failure During ve: s no.s. zo1s Do DPP-4 Inhibitors Cause Heart Failure Events by
- ihi JACC: HEART FAILURE Promoting Adrenergically Mediated Cardiotoxicity?
the Use of DPP-4 Inhibitors Clues From Laboratory Models and Clinical Trials

Pathophysiological Mechanisms, Clinical Risks, and Cire Res. 2018;122:928-932.

| Potential Influence of Concomitant Antidiabetic Medications ITALI:\;IEH:;PTER
DPP-4 Inhibitors
* | * DPP-4 Inhibitors
Glucagon-Llike Stromal cell- 1 Neuropeptide Y ‘—I | ‘—’ 1 Substance P
eptide-1 derived factor-1
Pep Stromal cell-
derived factor-1
* Central and peripheral
Central sympathetic activation <
sympathetic B-adrenergic receptor stimulation
activation . l |
Ca++/calmodulin- -
| 1 dependent y%‘ﬁga/{\ﬁ/'ﬁ:!
protein kinase Il y
* \/ \J l C_alcium overload, )
Increased myocardial Cardiac Distal tubular cardiomyocyte apoptosis
cyclic AMP fibrosis natriuresis

Attivazione del sistema Simpatico

Alterazione della struttura e funzione del cuore ,
Milton Parker



Heart failure hospitalisation or CV death

Ror 15—
Placebo
HR 0.66
(95% CI 0.55-0.79)
3 <0.001 0
< 104 P - 34 /0
S
3
.g Empagliflozin
2
2
£

48
. Months
No. of patients
Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

The NEW ENGLAND JOURNAL of MEDICINE

_14% 3 pOint MACE “ ORIGINAL ARTICLE ”

Empagliflozin, Cardiovascular Outcomes,

-34% di ospedalizzazione per scompenso cardiaco and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
o, [ David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
-32 (] e a morta Ita per tutte e ca use Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,
0Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broedl, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators
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Canagliflozin for Primary and Secondary

Roma, 8-11 novembre 2018

Prevention of Cardiovascular Events

Results From the CANVAS Program (Canagliflozin Cardiovascular
Assessment Study)

® Secondary prevention O Primary prevention < Overall population
Patients per
1000 patient-years
Number of Excess number of active patients experiencing
participants Canagliflozin Placebo the event in 1000 patients over 5 years (95% CI)*
1
CV death, nonfatal M, 796 341 41.3 I o 1 —36 (63, -9)
or nonfatal stroke 215 15.8 15.5 i 2 (-20, 23)
1011 26.9 31.5 — ! —23 (—42, -4)
—_— 198 7.3 11.3 —e—i | —20 (—33, -7)
heart failure ! '
243 5.5 8.7 = —16 (—25, —7)
40% reduction in eGFR 179 6.4 10.5 —eo—i | —21 (=33, -8)
renal replacement therapy, 70 41 6.6 —o— —13 (25, 0.5)
or renal death 249 5.5 9.0 - —18 (—27,—-8)
154 8.6 4.4 I —e— 21 (11, 31)
Lower extremity amputation 33 2.8 1.7 H:{:—I 5(=3,13)
187 6.3 3.4 <> 15 (8, 22)
1 ] 1 1 | | 1 1
-80 60 —40 20 O 20 40
< ——
Benefit Harm




“lm Cardiovascular outcome
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SGLT-2 | Mortalita
cardiovascolar
e

Stroke non
fatale

Mortalita per

Scompenso
tutte le

cardiaco sl

cause

"N F\B Dapagliflozin 0.9 0.78 (0.69 — 0.53 (0.40— 0.51 (0.45 - 0.70 (0.61- 0.87(0.73—- 0.86(0.72—
Nordik 94% 0.87) 0.71) 0.58) 0.81) 1.03) 1.04)
(o' H:{F:\B Canagliflozin 0.5 NA NA 0.38 (0.29 - 0.55(0.44- NA NA
us 75-76% 0.50) 0.69)
Dapagliflozin
19%
1.6 0.67 (0.60 — 0.57 (0.49 - 0.57 (0.45- 0.81(0.64— 0.85(0.66 —
0.75) 0.66) 0.73) 1.03) 1.1)
Empagliflozin 3.1 0.86 (0.74 - 0.62 (0.49 - 0.68 (0.57 — 0.65 (0.50- 0.87(0.70— 1.24(0.92-
100% 0.99) 0.77) 0.82) 0.85) 1.09) 1.67)
CANVAS Canagliflozin 3.6 0.86 (0.75 - 0.87 (0.72 - 0.87 (0.74 - 0.67(0.32- 0.85(0.69- 0.90(0.71 -
100% 0.97) 1.06) 1.01) 0.87) 1.05) 1.15)




Heart failure outcomes in clinical trials of @
glucose-lowering agents in patients with  2&E2
diabetes

David H. Fitchett’*, Jacob A. Udell?, and Silvio E. Inzucchi3

European Journal of Heart Failure (2016)
doi:10.1002/ejhf.633

ACEP Beta® a
ARB®  hibitor blocker TRA
0%
=
£ 10% —
=2
=
- 20% —
S
§ 30% —
40% —-
Study duration 38 41 10-12 21-24
(months)

ARB + © Empa-
Moo | glifiozin’ Liraglutide?
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Comparison of all-cause mortality reduction observed in heart failure trials
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CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE
WITH ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD)
SU

T0 AVOID
CLINICAL INERTIA

REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

Use principles in Figure 1

Use metformin unless contraindicated or not tolerated

If not at HbA,_target:

« Continue metformin unless to adjust dose/stop metformin with declining eGFR)

«  Add SGLT2i or GLP-1 RA with proven cardiovascular benefit' (See below)

If at HbA, _target:

« If already on dual therapy, or multiple glucose-lowering therapies and not on an SGLT2i or GLP-1 RA, consider switching to one of
these agents with proven cardiovascular benefit' (See below)

OR reconsider/lower individualised target and introduce SGLT2i or GLP-1 RA

OR reassess HbA, at 3 month intervals and add SGLT2i or GLP-1RA if HbA, _goes above target

RS h

|
4 . l ‘
ASCY pedorsitiates HF or CKD predominates ‘Cl- O
2
PREFERABLY

SGLT2i with SGLT2i with evidence of reducing HF and/or CKD
GLP-1 RA with proven EVI]Ihwn 'Pt:u‘.’fe" progression in CVOTs if eGFR adequate’
CVD benefit! enett | - -OR ---- -

FR ?
eGFR adequate If S6LT2i not tolerated or contraindicated or if eGFR less
than adequate? add GLP-1 RA with proven CVD benefit'*
If HbA, above target ] [ If HbA, above target ]
If further intensification is required or patient is unable to tolerate « Avoid TZD in the setting of HF
GLP-1 RA and/or SGLT2i, choose agents demonstrating CV safety: Choose agents demonstrating CV safety:
+ Consider adding the other class (GLP-1 RA or S6LT2i) with «  Consider adding the other class with proven CVD benefit'
proven CVD benefit' + DPP-Ai (not saxagliptin) in the setting of HF (if not on GLP-1 RA)
«  DPP-4iif not on GLP-1RA «  Basalinsulin®
«  Basalinsulin® .Sy
- TID¢
LN
. Proven CVD benefit means it has label indication of reducing CVD events. For 3. Both empagliflozin and canagliflozin have shown reduction in HF and to reduce
GLP-1 RA strongest evidence for liraglutide > semaglutide > exenatide extended CKD progression in CVOTs

release. For SGLT2i evidence modestly stronger for empagliflozin > canagliflozin. 4. Caution with GLP-1RA in ESRD

indicated level of eGFR for initiation and continued use . Low dose may be better tolerated though less well studied for CVD effects

. Choose later generation SU to lower risk of hypoglycaemia

&,

. Be aware that SGLT2i vary by region and individual agent with regard to 5. Degludec or U100 glargine have demonstrated CVD safety
6.
7




Miocardiopatia diabetica e scompenso cardiaco:

Aspetti terapeutici

Roma, 8-11 novembre 2018

Trattamento dello scompenso cardiaco cronico

HF-pEF

HF-rEF
FE > 40% HF-mrEF

FE < 40%

SOPRAVVIVENZA PATOLOGIA SOTTOSTANTE
Beta-bloccanti Ipertensione arteriosa
ACE - inibitori / AT1R antagonisti Ischemia miocardica
ARNi Aritmia atriale
Spironolattone

Diuretici
SINTOMI
SOPRAVVIVENZA

Digitale

Diuretici Beta-bloccanti?

Vasodilatatori ACE - inibitori?
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Aspetti terapeutici

Roma, 8-11 novembre 2018
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& EF <40%
. 707
IS )
P ‘ & EF 40-50%
> ‘
g, ' “ EF >50%
—
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=1
2
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5]
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2
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|
1 ! —
Initial | 1 year Initial | Iyear | Initial | [ year Initial | 1 year Initial | 1 year Initial | 1 year
BBs ACE inhibitors/ARBs MRAs Diuretics Digoxin Ivabradine

Chioncel O Eur J Heart Fail. 2017
doi: 10.1002/ejhf.813.
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Danno iniziale Attivita

60% neuro-ormonale

HF-rEF f)* Q
N s
&
Danno | \
secondario (\
Tempo (anni)

Stadio B Stadio C-D

Mann DM, Circulation 1999

Frazione d’ciezione

20%
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* Roma, 8-L1 novembre 201 Aspetti terapeutici HFr-EF

Patient with symptomatic* HFrEF® B Clas |
i Class Ila

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

Yes l

v

Add MR antagonist**

(up-titrate to maximum tolerated evidence-based dose)

ESC Guidelines 2016
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Riduzione della morbilita e mortalita nel paziente diabetico

ACE-inibitori

Metanalisi: CONSENSUS, SAVE, .
SMILE, SOLVD, TRACE AL L]

2398 pz; mortalita

Sartani

CHARM; mortalita-ospedalizzazione

HR: 0.82 (0.74-0.90)

Anti-aldosteronici
RALES; mortalita

HR: 0.70 (0.52-0.94)

Beta-bloccanti

Metanalisi: CIBIS-II, BEST. ANZ,
Carvedilol U.S., COERNICUS, @ HR: 0.76 (0.70-0.82)

MERIT-HF

0.1 0

Relative risk
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Aspetti terapeutici HFr-EF

ACE-inibitori e Sartani

—_ Enalapril

Placebo

Incidenza di Diabete (%)

PlaceboCandesartan

Vermes E et al, Circulation 2003;107:1291 Yusuf S et al, Circulation 2005;112:48
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Miocardiopatia diabetica e scompenso cardiaco:

Aspetti terapeutici HFr-EF

Uso dei beta-bloccanti nel paziente diabetico con scompenso

(Studio COMET)

Blood glucose (mmol/l)

L3 °
Incidenza diabete
Diabetes Relative 953, CJ p value
risl
] J 15— Carvedilel v 0.738 0.414100.997 0.0477 _‘_,_.-‘JH
/_____l‘_ = Metoprolol ol
— 5 ’_P,_,—-“J_
| g
=
g 10—
=
Carvedilol §
— —— Metoprolol "
(=]
£ 5
No diabetes S Metoproldl
1 — g Carvedilol
I : a 1249 1129 999 593
| 1245 1185 1048 4619
L | | | | 0 | | | | |
0 1 2 3 4 5 0 ] 2 3 4 5
Time fyears) Time [years
(Error bars represent 1 stundard error) tyears)

Top Pedersen et al. Heart 2007;93:968.




(Il

Roma, 8-11 novembre 201

Modello cardiorenale Modello cardiocircolatorio

S * Inotropi

* Diuretici * Vasodilatatori

Modello neurormonale

* ACE inibitori

* B-bloccanti

* ARB

* ARNi

* Antag. aldosterone

Altre strategie

* Modulazione neurormonale
* CRT
e [vabradina
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HF-rEF: Aspetti terapeutici

Patient with symptomatic* HFrEF® I class
¢ Class lla

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

“l

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

N
Still symptomatic ° .

and LVEF <35%

o)
I }

Sinus rhythm, Sinus rhythm,"
@RS duration >130 msec HR >70 bpm

ARNI to replace Evaluate XX R 073 f
eeh i Ivabradine

These ab

!

matic VT/VF, implant ICD

Able to tolerate
ACEI (or ARB)'2

}

Sntq

-y oty

If LVEF <35% despite OMT

or a hi=

bve treatments may be combined if indicated

ESC Guidelines 2016
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Heart failure: a state of

A paradigm shift: from “neuro-
“neurohumoral imbalance”

humoral inhibition” to “neuro-
humoral modulation”

=

19000 o3 40 000t
[S======seem——sam =y [t
Vasoconstrictor/ Vasodilator/ Vasoconstrictor/ Vasodilator/
anti-natriuretic natriuretic/ anti-natriuretic
[pro-mitotic mediators

natriuretic/
anti-mitotic mediators

/pro-mitotic mediators anti-mitotic mediators

McMurray. European Journal of Heart Failure 2015
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Stressed cardiomyocytes Stressed endothelial cells

+ l
ANP and BNP
CNP
| | 1
NPR-A NPR-B NPR-C

RO00 (000000000000 000000000000000 1000000000000 000000000000|

-

~OOC) .""'9.,

(O B

@ oo
D)

* AAO000 OO0 OOOOOOOOOOOOOOOOO SO0000000000000000000000d $00ss s
- d 205
o
9

’a e SGC-A' sGC-B! oo
CTP ™ compiPKGT GTP ™ comPi/PKG! S, R
AC inhibition  Internalization L7
PLC activation of NPs .
Vasodilation Vasodilation Vascular and
Increased endothelial permeability Increased endothelial permeability | effect
Natriuresis and diuresis renal erects
Inhibition of renin and aldosterone secretion
Antagonism of arginine vasopressin Hormonal and

Reduction of sympathetic tone Metabolic control metabolic effects

Metabolic control

Anti-tissue remodeling Anti-tissue remodeling Structural
Vascular regeneration Vascular regeneration tissue effects

Diez G. European Journal of Heart Failure 2016
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:

sns O

Epinephrine } ay, By, By
Norepinephrine receptors

Neprilysin Vasoconstriction
inhibitors RAAS activity 4+
Vasopressin 4
Heart rate +

NP system :
NPRs 4-( NPs

Vasodilation
4 Blood pressure
4 Sympathetic tone
4 Natriuresis/diuresis

Q___ RAAS inhibitors
RAAS (ACEI, ARB, MRA)
4 Vasopressin N

4 Aldosterone S X ATy

+ Fibrosis FRAGMENTS asoconstriction
¥ Hypertrophy Blood pressure 4
Sympathetic tone +
Aldosterone 4
Hypertrophy 4
Fibrosis ¢

Contractility 4+

= L CZ696: enhancement of natriuretic and other vasoactive peptides, with simultaneous RAAS suppression

1. McMurray et al. Eur J Heart Fail. 2013;15:1062-73;

Figure references: Levin et al. N Engl J Med 1998;339:321-8; Nathisuwan
& Talbert. Pharmacotherapy 2002;22:27-42;

Kemp & Conte. Cardiovascular Pathology 2012;365-371; Schrier &
Abraham N Engl J Med 2009;341:577-85

ACEI=angiotensin-converting- enzyme inhibitor; Ang=angiotensin; ARB=angiotensin
receptor blocker; AT, = angiotensin Il type 1; HF=heart failure; MRA=mineralocorticoid

85 receptor antagonist; NEP=neprilysin; NP=natriuretic peptide; NPRs=natriuretic peptide
receptors; RAAS=renin-angiotensin-aldosterone system; SNS=sympathetic nervous system
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A Primary End Point B Death from Cardiovascular Causes
1.0+ 1.0+
Hazard ratio, 0.80 (95% Cl, 0.73-0.87) Hazard ratio, 0.80 (95% Cl, 0.71-0.89)
P<0.001 P<0.001
. £ 06 £ 06 .
RRR: -20%  : RRR: -20%
8 054 8 0.5
. =] o
ARR: -4.7% g oul £ o4l ARR: -3.2%
g Enalapril g
2 2
NNT: 21 5 o3 3 o3 NNT: 32
3 F Enalapril
E 02 LCZ696 E 02
E E
O ¥}
0.14 0.1+ LCZ696
0.0 T T T T T T 1 0.0 T T T T T T 1
0 130 360 540 720 900 1080 1260 o 180 360 540 720 900 1080 1260
Days since Randomization Days since Randomization
No. at Risk No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ69%6 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279
C Hospitalization for Heart Failure D Death from Any Cause
1.0+ 104
Hazard ratio, 0.79 (95% Cl, 0.71-0.89) Hazard ratio, 0.84 (95% Cl, 0.76-0.93)
P<0.001 P<0.001
£ 064 £ 0.6
=1 )
= 054 B o054
2 2
- 2 04 g4
RRR: -21% ¢ £ RRR: -16%
=1 ] .
. 5 034 & 034 Enalapril
ARR: -2.8% : Enalapri : o ARR: -2.8%
5 U s Y
. o o LCZ696
NNT: 36 01 Lz o1 NNT: 36
0.0 T T T T T T 1 0.0 T T T T T T 1
0 180 360 540 720 900 1080 1260 0 180 360 540 720 900 1080 1260
Days since Randomization Days since Randomization
No. at Risk No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ69%6 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279

McMurray Eur J Heart Fail 2015
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A HDbA, . (%) New use Insulin (%)
p: 0.0023 10 p:0.0052  10%

0

-0.15 5
-0.30

-0.26% -0.16%
0
Valsartan/sacubitril Enalapril Valsartan/sacubitril Enalapril

Seferovic et al. The Lancet Diab & End 2017
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If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD

Patient with symptomatic® HFrEF®

v

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

B ciss 1

Class Ila

and LVEF <35%

Yes l

Add MR antagonist**

(up-titrate to maximum tolerated evidence-based dose)

Yes

N
Still symptomatic °

and LVEF <35%

Yes l

! !

Able to tolerate Sinus rhythm,
ACEI (or ARB)'¢ QRS duration >130 msec

ARNI to replace need for
ACE-| AT

These above treatments may be combined if int

}

HR >70 bpm

!

Ivabradine

Sinus rhythm,"

ESC Guidelines 2016
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Controllo della frequenza cardiaca @

ITALIAN CHAPTER

Tachycardiomyopathy 1
Oxygen demand T
Ventricular efficiency T

-

Heart rate?
— .
+ Atherosclerosis
Oxidative stress T
N Plaque stability |
<+

Chronic heart failure
Arterial stiffnessT \

4

O
O
O
Heart ratel o Inhibition
Events)? < ——o—m (*) Ivabradine
[ *)

I;channel

Reil JC, Bohm M. Lancet 2008;372:779-80
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Studio Shift

Endpoints 95% CI RRR p value ARR NTT

Endpoint primario composito . [0.75;0.90] -18% p<0.0001 -43% 23

Morte CV . [0.80;1.03] -9% p=0.128 -1,4% !
Mortalita Totale i [0.80;1.02] -10% p=0.092 -1,2% 83
Morte per scompenso . [0.58;0.94] -26% p=0.014 -1,2% 83

Ospedalizzazione Totale . [0.82;0.96] -11% p=0.003 -3,6% 28

Ospedalizzazione per CV . [0.78;0.92] -15% p=0.0002 -4.5% D)

Follow-up mediano 22.9 mesi
Swedberg et al. Lancet 2010; 376:886-94
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0.5 1

Wabradine grovp  Placebogroup HR(95% Q) Test forinteraction p <0.001
Age
<65 years (n=4031) 407(206%) 527(256%) — . 076(067-087) 0099 0.4 4 l
265 years (n=2474) 386 (305%) 410(339%) — 089(077-1.02) la g
Sex ~
Ve (v=4570) s 750E9N —— 084(076-094) 0260 = M vabradine
Female (1=1535) 169217%) 10800 i X 034
< - p=0.049 D Atenolol
-~ =0.
Bblockers )
No B-blocker intake at randomisation (n=685) 101(29-4%) 134(393%) —— 068(052-088) Amb& il
Bblocker intake at randomisation (n=5820) 692(23.9%) 803(27:5%) —— 085(076-094) 0103 g 0.2 o L]
Diabetes b o
Nohistory of diabetes (n=4526) 525 232%) 611(71%) — | 083(074-093) o1 | S
History of diabetes (n=1979) 268 (27-5%) 326 (32-4%) —. 081(0-69-0-95) L @ 0.1 4
o
c
Diabetes. 2 o .
Nohistory of dizbetes (n=4526) 525232%) 611(27:1%) — 083(074-093) 0861 (&) d
istory of iabetes (1=1979) 268(275%) 26(24%) . e 081(069-095)
Hypertension
Nohistory of hypertension (n=2191) 274(254%) 330297%) —a 081(069-095) p=0779 -0.1 4
History of hypertension (n=4314) 51940%) 607(282%) —— 083(074-093) "
Baselineheart rate
<77 bpm (n=3144) 339(214%) 356 228%) —— 1  093(080-108) pe0029
77 bpm (n=3357) 454(27-4%) 581(342%) - B 075(067-085) -0.2 4
B e s
Favoursabradine Favours placebo 0.8
= @ lvabradine
s 06 R Atenolol
£ ¢ O Amlodipine
-
2
S 04 A
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o 0.2 1
20
S
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Swedberg K et al. Lancet. 2010;376:875-85. .
Borer JS Am J Cardiol. 2010;105:29-35.
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Scompenso cardiaco e comorbilita
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Treatments not recommended of other co-morbidities
in patients with heart failure

Recommendations for the treatment of other R i e | Lovels | rere
co-morbidities in patients with heart failure ecommendations ass eve €
Sleep apnoea
Recommendations Class® | Level® | Refe¢ Adaptive servo-ventilation is
— not recommended in patients
Iron deficiency with HFrEF and a predominant 473
Intravenous FCM should be central sleep apnoea because
considered in symptomatic patients of an increased all-cause and
with HFrEF and iron deficiency cardiovascular mortality.
(serum ferritin <100 pg/L, or Diabetes
ferritin between 100-299 pg/L and Ila 469,470
transferrin saturation <20%) in Thiazolidinediones (glitazones) are
order to alleviate HF symptoms not recommended in patients with
Al . . 209,210
and improve exercise capacity and HF, as they increase the risk of HF
quality of life. worsening and HF hospitalization.
Diabetes Arthritis
Metformin should be considered as NSAIDs or COX-2 inhibitors are
a first-line treatment of glycaemic not recommended in patients with 211213
control in patients with diabetes Ila 440 441 HF, as they increase the risk of HF
and HF, unless contra-indicated. worsening and HF hospitalization.
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Miocardiopatia diabetica

S1 & S2 segment SGLT2
(> 90% glucose reabsorbed)

Glucose

Epithelium
lining proximal
tubule

Glucose

S1 & S2 segment
proximal renal tubule

EMPA-REG OUTCOME Pooled Analysis

D Haprdization for Har Falure

No, & Risk
Empag Fozin
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. Plxsbo
(=
S
Hgardratig 068 (X0, 050-085)

-~ pooe Empagificxin
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¢ T T T T T T T 1
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* La coesistenza di diabete di tipo 2 e scompenso cardiaco
e frequente nel 30 — 40% dei pazienti

e Le cause dello scompenso sono nell’ordine: |a
coronaropatia aterosclerotica, l'ipertensione arteriosa e
la cardiomiopatia diabetica

* |l fenotipo HFpEF e il piu frequente e nella
cardiomiopatia diabetica precede sempre quello a HFrEF

* Non ci sono particolari limitazioni nel trattamento dello
scompenso cardiaco nel paziente diabetico
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* Abbiamo limitazioni nella terapia del diabete di tipo 2
con scompenso cardiaco

* La metformina e secondo le linea guida il farmaco di
prima scelta

* Tra i nuovi farmaci gli SGLT-2 inibitori hanno dimostrato,
sia nei trial di sicurezza cadiovascolare, sia negli studi real
world, una indubbia efficacia e superiorita nel ridurre le
ospedalizzazioni per scompenso cardiaco



