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e Laterapia farmacologica e la pietra angolare della
gestione, e deve essere ottimizzata prima di
considerare device.

* Tre principali obiettivi:
1. ridurre la mortalita,
2. prevenzione delle riospedalizzazioni

3. miglioramento dello stato clinico, della capacita
funzionale e della qualita di vita.
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2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure
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56-63% reduction®?®

Management of HFrEF

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

SLGT2i

The addition of SLGTi resulted in an
additional 12% decrease in all-cause
mortality.

(HR 0.88, 95% Cl1 0.78-0.99; p=0.037)®

47-61% reduction®?®




CENTRAL ILLUSTRATION Relative Risk Reduction of Different Pharmacological Treatment
Combinations for Heart Failure
Tromp, J. et al. J Am Coll Cardiol HF. 2022;10(2):73-84.
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OES ESC GUIDELINES

HEg ST Management of HFrEF
2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure To reduce mortality - for all patients

D @D ©ED

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB = 150 ms
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SAVR/TAVI




Relazione tra SNS RAAS e Sistema NP
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Anni ’90 2009 2014

NEPi LCZ696 (ARNI)
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1981 principalmente a causa della Fase Ill PARADIGM-HF risulta superiore a enalapril
Scoperta “promiscuita” di NEP (HFrEF)>6 nel ridurrei rischi di morte
di ANP? rispetto ad altri substrati e di ospedalizzazione per

come Ang II® HF nei pazienti con HFrEF®
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Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure
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HEg ST Management of HFrEF
2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure To reduce mortality - for all patients
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To reduce HF hospitalization/mortality - for selected patients
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Cardiovascular Outcome Trials

2013
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| Insulin
1 Glucagon

Insulin-independent glucose excretion mode of action:

SGLT2 inhibitors facilitate the renal excretion of excess glucose

Blood

Proximal
tubular cells

SGLT2
inhibitor

SGLT2: ~97% of
filtered glucose
reabsorbed in
normoglycaemia

Lumen

1. Bakris GL et al. Kidney Int 2009;75:1272; 2. Vallon V & Thomson SC. Diabetologia 2017;60:215; 3. Heise T et al. Clin Ther 2016;38:2265;
4. Boehringer Ingelheim Pharmaceuticals, Inc. Jardiance” (empagliflozin) summary of product characteristics. Jan 2020

SGLT2 inhibitors reduce
glucose and sodium
reabsorption in the proximal
tubule® leading to:

Glucose :
excretion?3

Urinary glucose excretion:



Figure 3: Proposed Mechanism of Cardiovascular Benefits of SGLT2 Inhibitors

SGLT2 inhibition and cardiorenal protection (benefits independent of HbA,_ , BP, weight, eGFR)

Potential mechanisms

Direct effects — | * Improve ventricular loading conditions:
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and metabolomics

» Direct effects on myocardium
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Fibrosis

1 LV wall
stress
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ATP = adenosine triphosphate; BP = blood pressure; EAT = epicardial adipose tissue; eGFR = estimated giomerular filtration rate; IGH = intragiomerular hypertension; LV = left ventricular;
NHE = sodium-hydrogen exchanger; SGLT2 = sodium-glucose co-transporter 2; TGF = tubuloglomerular feedback. Source: Verma et al. 2017.¥ Adapted with permission from the American
Medical Association.
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Criteria 1 Symptoms +signs"  Symptoms + signs” Symptoms + signs”
2 LVEF =40% LWVEF 41-49%° LVEF =50%
Objective evidence of cardiac structural andfor functional abnormalities consistent with
the presence of LY diastolic dysfunction/raised LYV filling pressures, including raised
natriuretic peptides™

Pharmacological treatments to be considered in
patients with (NYHA class [I-1V) heart failure with
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Kondo T et al. Eur Heart J. 2022,43(5):427-429
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LVEF (%)

mildly reduced ejection fraction

Diuretics are recammended in patients with
congestion and HFmrEF in order to alleviate
symptoms and signs.

An ACE-| may be considered for patients with
HFmrEF to reduce the risk of HF haspitalization
and death,!’

An ARB may be considered for patients with
HFmrEF to reduce the rigk of HF hospitalization
“m}ﬂ

A beta-blacker may be considered for patients
with HFmrEF to reduce the risk of HF hospital-
tation and death."'"

An MRA may be considered for patients with
HFmeEF to reduce the risk of HF hospitalization
and death %
Sacubitrivalsartan may be considered for
patients with HFmrEF to reduce the risk of HF
hospitalization and death '**
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Recommendation Table 1 — Recommendation for the
treatment of patients with symptomatic heart failure
with mildly reduced ejection fraction

An 5GLT2 inhibitor (dapaglifiozin or empagliflozin) is
recommended in patients with HFmrEF to reduce
the risk of HF hospitalization or CV death © 52

& ESC 2023

Recommendation Table 2 — Recommendation for the
treatment of patients with symptomatic heart failure
with preserved ejection fraction

An 5GLT2 inhibitor {dapagliflozin or empagliflozin) is
recommended in patients with HFpEF to reduce the
risk of HF hospitalization or CV death® 5®

. @Eesc
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Nature Medicine | Volume 28 | December 2022 | 2504-2511 Lancet 2019; 393: 61-73
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In patients with HFimpEF after treatment,
GDMT should be continued to prevent relapse
of HF and left ventricular dysfunction, even in

paﬁents who may b@:omg asymptomaﬁc}s Circulation 2022;145:e876—e894.




CENTRAL ILLUSTRATION Sodium Glucose Cotransporter-2 Inhibition Across the Spectrum of

Cardiovascular Risk
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Management of HFrEF

5 B chass |
Patient with symrtomatic‘ HFrEF e To reduce mortality - for all patients
Therapy with ACE-I* and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses) ACE-' / ARNI m SGLT2|
Still symptomatic No - B :
and LVEF <35% -
European Heart Journal (2021) 42, 35993726
Yes l
Add MR antagonist** .
(up-titrate to maximum tolerated evidence-based dose) Sequenza convenzionale
Yes @ ACEi/sartano
JL
Still symptomatic Mo S Y
and LVEF <35% @ B
E
Yes l . Y -
I I l (3) Antialdosteronico
<
Able to tolerate Sinus rhythm, Sinus rhythm," @ ARNI
ACEI (or ARB)'* QRS duration > 130 msec HR >70 bpm gt
| | | ®) SGLT2i

European Heart Journal (2016) 37, 2129-2200

per la titolazione ottimale /

G Ital Cardiol 2021;22(10):861-868
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HFrEF treatment

ACEI/ARB/
ARNI

o
o
<
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s
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Diuretics

| lvabradine Hydralazine/ISDN Digoxin

Vericiguat Ferric carboxymaltose ICD/CRT
VAD (DT/BTT) Heart transplantation

Cardiac rehabilitation



Low NO bioavailability may lead to insufficient sGC activity and reduced cGMP production

Ventricular Vascular
Dysfunction Dysfunction
 Hypertrophy » Endothelial dysfunction
» Fibrosis » Vascular stiffness

Direct sGC stimulation could restore
impaired NO-sGC-cGMP signaling in HF

Gheorghiade M et al. Heart Fail Rev. 2013;18:123; Breitenstein S et al. Handb Exp Pharmacol. 2017;243:225.
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\\> GTP cGMP : /

| Hypertrophy T compliance 1 Blood flow
1 Fibrosis l Remodeling l Fibrosis
Coronary l Vasoconstriction
blood flow T Blood flow
L )

Slower progression of HFrEF — Decreased Hospitalization — Decreased cardiovascular mortality

European Journal of Heart Failure (2022) 24, 2029-2036
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HFrEF + Terapia ottimizzata + Rischio di riospedalizzazione persistentemente
(FE < 40%) ! elevato
(ACEi/sartano/sacubitril+valsartan,
beta-bloccante, MRA al dosaggio
raccomandato o massimo tollerato, ‘m*?mmommﬂmmhm'
_ SGLT2-nibitore) BNP 2500 ng/L o NT-proBNP 21600 ng/L in FA)
. HR 0.90 (95% C10.82-0.98) Placobo [ .
P-value 0.019 , [~ ]
| Voriciguat
h Ospedalizzazione nei 6 mesi precedenti

Absolute event reduction 4.2 / 100 pt-yrs

0 4 L] 7 L] x M P =

Months Since Randomization

Vericiguat may be considered in patients in
NYHA class Il -V who have had worsening HF
despite treatment with an ACE-| (or ARNI), a
beta-blocker and an MRA to reduce the risk of
CV mortality or HF hospitalization.'™

European Heart Journal (2021) 42, 35993726

o

( Necessita di diuretici ev nel 3 mesl| precedenti

S

G ltal Cardiol 2023;24(4):323-331
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CENTRAL ILLUSTRATION Pathophysiology of ID in HF
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Patient with heart failure with reduced ejection fraction (HFrEF)

l

Inflammation
Renin-Angiotensin-Aldosterone System (RAAS) overactivity
Sympathetic nervous system overactivity

Inhibition of Transferrin receptor protein 1 (TfR1)
required for iron import into cells

Iron deficiency leads to:
Decreased cellular oxygen storing and carrying capacity
Impaired cellular energy release (citric acid cycle)
Impaired cellular Reactive Oxygen Species (ROS) metabolism

—

—

Intravenous iron
may alleviate
worsening HF

symptoms and reduce
hospitalizations
in carefully selected
patients

Rocha, BM.L et al J Am Coll Cardiol. 2018;71(7):782-93.
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Contrary to oral formulations, i iron by intestinal ab fon; The pathaphysiol

y of heart failure (HF) intertwines with that of iron deficiency (ID), as

inflammation and overactivity of both the RAAS and sympathetic nervous system may inhibit iron cellular uptake by blocking transferrin receptor. Iron scarcity in bath
myocyte and erythroid cells lead to symptoms similar to those of HF. RAAS = renin-angiotensin-aldosterone system; ROS = reactive- oxygen spedes.
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Figure 2 Effects of Intravenous tron therapy on outcomes In patients with systolic heart fallure (HF) and Iron deficlency. Cl, confidence

European Journal of Heart Fallure (2016) 18, 786795 'nterval, HF, heart fallure; OR, odds ratio.
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