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COSA C’E’ IN UN NOME

Cosa c’ein un nome?

Cio che chiamiamo rosa anche con
un altro nome conserva sempre il
suo profumo

W Shakespeare



SCOMPENSO DIASTOLICO: COSA C’E’ IN UN NOME

Scompenso diastolico

Insufficienza cardiaca diastolica

Insufficienza cardiaca a normale frazione di eiezione
Insufficienza cardiaca a frazione di eiezione preservata
= Heart Failure with preserved Ejection Fraction (HFpEF)

®°
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Sindrome clinica caratterizzata da

- sintomi (dispnea da sforzo, faticabilita...) e/o

- segni (edemi declivi, congestione polmonare...)
secondari a disfunzione diastolica del ventricolo sinistro
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SCOMPENSO DIASTOLICO: PATOGENESI

Forme «primitive»

Meccanismi biomolecolari complessi,

caratterizzati da

- Inflammazione sistemica

- alterazioni funzionali e strutturali
(fibrosi interstiziale)

del ventricolo sinistro

Associati a invecchiamento
cardiovascolare! E comorbilita / stile di
vita (fumo, sedentarieta, obesita,
diabete, ipertensione, sindrome
metabolica, steatosi epatica,
insufficienza renale cronica...)

Forme secondarie di scompenso diastolico (es

amiloidosi cardiaca)

Mimickers (costrizione pericardica, malattie

vascolari polmonari, valvulopatie)

Heartvalve




SCOMPENSO DIASTOLICO: FISIOPATOLOGIA

Alterazioni strutturali  Alterazioni funzionali
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DALLA DISFUNZIONE DIASTOLICA VS, ALLA DISFUNZIONE VD

rigidita del P telediastoli P atrio P ven P arterie ostcarico Disfunzion
Tredtadel A Peledastolice _ MPatio _, MPuenee A Parterie 4 postearico - Disfuniio
ventricolo sinistro ventricolo sinistro sinistro capillari polmonari polmonari ventricolo dx ventricolo
Congestione
polmonare

Senni, Caravita, Paulus. Circulation 2019



IL PUNTO DI VISTA DELL'ATRIO SINISTRO

Camera cardiaca dalle pareti sottili, che ci prova a mantenere il sistema «compensato»

ventricolo sinistro

M rigidita del N P atrio

sinistro

y

M P telediastolica ™ Pvenee

ventricolo sinistro

Y

capillari polmonari

™ P arterie Disfunzione

polmonari

‘M postcarico
ventricolo dx

ventricolo

\/

Congestione
polmonare

A 4

Dilatazione atrio sin
Fibrosi atrio sin

!

Fibrillazione atriale

Bisbal et al, JACC 2020

Senni, Caravita, Paulus. Circulation 2019



Le due facce della fibrosi dell’atrio sinistro

Disfunzione
meccanica
dell’atrio sinistro
(\ compliance &
pompa «booster»)

Disfunzione
elettrica
(fibrillazione
atriale)




Le due facce della fibrosi dell’atrio sinistro

M rigidita del
ventricolg

Disfunzione
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La fibrillazione atriale e ’'HFpEF

Fibrillazione atriale
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HFpEF Reddy et al. JACC 2020; Obokata et al, EHJ 2019; Florescu DR et al, EHJCVI 2022




La fibrillazione atriale e ’'HFpEF

Fibrillazione atriale

. Rimodellamento -
Sovraccarico dellanello |n§UffIC!anza
volemico _ _ tricuspidale
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HFpEF Reddy et al. JACC 2020; Obokata et al, EHJ 2019; Florescu DR et al, EHJCVI 2022



DALLA DISFUNZIONE DIASTOLICA VS, ALLA DISFUNZIONE VD

M rigidita del
ventricolo sinistro

N P atrio N Pvenee
sinistro capillari polmonari

™ P arterie
polmonari
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ventricolo sinistro

Disfunzione
ventricolo

‘M postcarico
ventricolo dx

Bisbal et al, JACC 2020
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tricuspidale
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‘N precarico
ventricolo dx



SCOMPENSO DIASTOLICO: STADIAZIONE

STADIOA | | ¢raplOB
A rischio per HFpEF Cardi i
ma senza ardiopatia STADIO D
.. strutturale senza
alterazioni . o Scompenso
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di scompenso




SCOMPENSO DIASTOLICO: STADIAZIONE E SINTOMI
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La diagnosi di HFpEF: il punto di vista delle linee guida sullo SCC

Sospetto scompenso cardiaco
Fattori di rischio
Segni e sintomi
ECG anormale

v
r ~
NO NTproBNP > 125 pg/mL
BNP 2 35 pg/mL
. /

) 4

SCC improbabile

A\ 4

Considerare altre diagnosi
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La diagnosi di HFpEF: il punto di vista delle linee guida sullo SCC

«Disfunzione sistolica (+ alte pressioni
di riempimento)»

Sospetto scompenso cardiaco
Fattori di rischio
o Segni e sintomi
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NTproBNP > 125 pg/mL
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SCC confermato
Definizione del fenotipo sulla base della FE VS

<40%
HFrEF

41-49%
HFmrEF

>50%
HFpEF

Determinare eziologia e iniziare terapia

«Alte pressioni di riempimento
(disfunzione diastolica)»




La diagnosi di HFpEF: il punto di vista delle linee guida sullo SCC

Sospetto scompenso cardiaco
Fattori di rischio
o Segni e sintomi
ECG anormale
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BNP 2 35 pg/mL
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SCC confermato
Definizione del fenotipo sulla base della FE VS

>50%
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Anomalie morfo-funzionali cardiache all’ecocardiogramma

/ Mitral Inflow
|
E/A<0.8 + E> 50 cm/s

E/As08 +E<50cm/s

or
E/A>0.8-<2

\

3 criteria to be evaluated*

|

20of3o0r30f3
Negative

1-Average E/e’ > 14
2-TR velocity > 2.8 m/s
3-LA Vol. index>34ml/m?

Normal LAP
Grade | Diastolic
Dysfunction
|
If Symptomatic

|
Consider CAD, or
proceed to diastolic
stress test

20of30r30f3
Positive

When only 2 criteria are available

; 1 positive and S
2 negative 1 negative 2 positive
Cannot determine 1 LAP
LAP and Diastolic Grade Il Diastolic
Dysfunction Dysfunction
Grade*

E/A22

> 2 parametri tra:

e E/e’>14

* Velocita di rigurgito tricuspidale
> 2.8 m/s (=PAPs > 35 mmHg)*

* Volume AS > 34 mL/m?

*non vale se c’e il sospetto di una malattia vascolare
polmonare

1 LAP
Grade |l Diastolic
Dysfunction

* Bassa sensibilita e valore predittivo negativo

* Basato su consenso di esperti

* Non applicabile in pazienti con fibrillazione
atriale, valvulopatia mitralica, pacemaker

* Un singolo parametro non diagnostico




Le zone d’ombra...

NO

Sospetto scompenso cardiaco
Fattori di rischio
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) 4
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NTproBNP > 125 pg/mL
BNP > 35 pg/mL
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Ecocardiogramma
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Considerare altre diagnosi
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SCC confermato
Definizione del fenotipo sulla base della FE VS

> 50%
HFpEF

Determinare eziologia e iniziare terapia




Lo scompenso cardiaco secondo la fisiopatologia

Definizione «fisiopatologica» di scompenso cardiaco sec Braunwald: incapacita del cuore a
pompare sangue in maniera confacente ai fabbisogni metabolici dell’organismo, o la possibilita
di mantenere una gittata cardiaca adeguata scapito di alte pressioni di riempimento (a riposo

Ao durante sforzo).

PCWP (mmHg)

40- - 157 1 =0.44, P =0.002
p<0.0001
* HFpEF -
304 ..E.. 10-
BNP/ NTproBNP ed | &
50 ecocardio spesso | §
g . . c
non patologicil!ll | 2 &
a
10- a
Control
0 1 I I 1 1 o 1 1 I I 1
Baseline Leg 20W Peak 1min 0 10 20 30 40 50
Raise Recovery A PCWP with exercise (mmHg)

PCWP=pressione di incuneamento capillare polmonare (equivalente alla pressione atriale sinistra)
Borlaug BA. Circ Heart Fail 2010



Probabilita di HFpEF secondo il H2FPEF score

Reddy et al Circulation 2018

A Simple, Evidence-Based Approach to
Help Guide Diagnosis of Heart Failure With
Preserved Ejection Fraction

Circulation. 2018;138:861-870. DOI: 10.1161/CIRCULATIONAHA.118.034646

Clinical Variable |Values Points
H Heavy Body mass index > 30 kg/m? 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibrillation Paroxysmal or Persistent 3
Pul Doppler Echocardiographic estimated
= ] Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E  Eider Age > 60 years 1
F Filling Pressure Doppler Echocardiographic E/e’ = 9 1
Sum
H,FPEF score (0-9)
Total Points 0 1 5 3 4 5 5 7 8 9

Probability of HFpEF

02 03 04 05 06 07 08 0.9 0.95

Alto valore predittivo
positivo (score > 5)...



SCOMPENSO DIASTOLICO: PERCHE’ NE PARLIAMO. L'EPIDEMIOLOGIA

Epidemia cardiovascolare del nuovo millenio
Circa 32 milioni di persone affette in tutto il mondo

Incidenza: 1-4 casi/1000 persone/anno
Prevalenza: 1-2% della popolazione generale

Un individuo su quattro di eta > 45 anni sviluppera uno scompenso diastolico

Le ospedalizzazioni per scompenso cardiaco rappresentano |I'1-2% di tutti i ricoveri ospedalieri
Tasso ospedalizzazione = 1.4 annuo

La mortalita a 30 giorni dal ricovero varia dal 5% al 20% e dipende fortemente dall’eta al
momento del ricovero
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La mortalita a 30 giorni dal ricovero varia dal 5% al 20% e dipende fortemente dall’eta al

momento del ricovero
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PRESI 100 INDIVIDUI DI ETA’ > 70 ANNI

Dispnea pneumogen
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PRESI 100 INDIVIDUI DI ETA’ > 70 ANNI

HFpEF noto Dispnea pneumogen
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PRESI 100 INDIVIDUI DI ETA’ > 70 ANNI

> 1/3 DEGLI HFpEF noto Dispnea pneumogen
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65% non «lamenta» dispnea
Selvaraj S et al. JACC HF 2023



DEFINIZIONE DI SCOMPENSO DIASTOLICO vs CANCRO

SCOMPENSO DIASTOLICO

Sindrome clinica caratterizzata da

- sintomi (dispnea da sforzo, faticabilita...)
e/o

- segni (edemi declivi, congestione
polmonare...)

secondari a disfunzione diastolica del

ventricolo sinistro

CANCRO

Table 1. Select definitions of cancer.

Definition of cancer

Source

In medicine, a roundish, hard, unequal, scirrhous tumor of the glands, which usually
ulcerates, is very painful, and generally fatal.

An American Dictionary of the English Language.
(Webster) (35)

828

A tumor is a new growth of tissue which apparently originates and grows
spontaneously, possesses an atypical architecture, does not subserve the uses of
the organism, and reaches no definite termination of growth.

Textbook of General Pathological Anatomy and
Pathogenesis (Ziegler) (36)

1896

A malignant tumour eating the part it is in, spreading indefinitely, & recurring when
removed.

Oxford Dictionary (37)

1919

A tumeor is an autonomous new growth of tissue.

Neoplastic Disease - a treatise on tumors
(Ewing) (38)

1919

Cancer is a disease in which some of the body’s cells grow uncontrollably and spread
to other parts of the body.

Mational Cancer Institute (1)

2023

Cancer isn't a single disease. Cancer is a group of diseases characterized by the
uncentrelled proliferation of cells. lgnoring the body’s signal to stop, malignant cells
multiply to form tumors in organs and tissues or, in the case of blood cancers, crowd
out normal cells in the blood stream and bone marrow.

American Association for Cancer Research (7)

2023

Cancer is when abnormal cells divide in an uncontrolled way. Some cancers may
eventually spread into other tissues.

Cancer Research UK (39)

2023

A group of diseases in which cells in the body change and grow out of control. Most
types of cancer cells form & lump, or mass called a tumor.

American Cancer Society (8)

2023

Cancer is a generic term for a large group of diseases that can affect any part of the
body. Other terms used are malignant tumours and neoplasms. One defining
feature of cancer is the rapid creation of abnormal cells that grow beyend their
usual boundaries, and which can then invade adjoining parts of the body and spread
to other organs; the latter process is referred to as metastasis. Widespread
metastases are the primary cause of death from cancer.

World Health Organization (20)

2023

Cancer refers to diseases in which abnormal cells divide out of control and are able to
invade other tissues. Cancer cells can spread to other parts of the body through the
blood and lymph systems, which help the body get rid of toxins.

Centers for Disease Control and Prevention (40)

2023

A malignant tumor of potentially unlimited growth that expands locally by invasion
and systemically by metastasis

Merriam-Webster Medical Dictionary - online (41)

2023

A malignant neoplasm {including both carcinoma and sarcoma) which arises from the
abnormal and uncontrolled division of cells and which invades and destroys the
surrounding tissues.

Oxford Reference - online (42)

2023

A group of diseases in which abnermal cells grow in an uncontrolled way, sometimes
forming tumors.

Harvard Medical Dictionary of Health Terms -
online (43)

2023

Acancer is an abnormal growth of cells (usually derived from a single abnormal cell).
The cells have lost normal control mechanisms and thus are able to multiply
continuously, invade nearby tissues, migrate to distant parts of the body, and
promote the growth of new blood vessels from which the cells derive nutrients.

Merck Manuals - online (44)

2023

Cancer is a group of diseases invelving abnormal cell growth with the potential to
invade or spread to other parts of the body.

Wikipedia - enline (45)

2023

Brown et al Mol Cancer Res 2023
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abnormal and uncontrolled division of cells and which invades and destroys the
surrounding tissues.

Oxford Reference - online (42)

2023

A group of diseases in which abnermal cells grow in an uncontrolled way, sometimes
forming tumors.

Harvard Medical Dictionary of Health Terms -
online (43)

2023

Acancer is an abnormal growth of cells (usually derived from a single abnormal cell).
The cells have lost normal control mechanisms and thus are able to multiply
continuously, invade nearby tissues, migrate to distant parts of the body, and
promote the growth of new blood vessels from which the cells derive nutrients.

Merck Manuals - online (44)

2023

Cancer is a group of diseases invelving abnormal cell growth with the potential to
invade or spread to other parts of the body.

Wikipedia - enline (45)

2023

Brown et al Mol Cancer Res 2023



Prognosi: HF vs cancro

A
1.0 = Prostate cancer
=== Lung cancer
sl H A - H
et 56 658 individui in Scozia
0.8
o MEN :
§ ’ K prostata Prostate Lung Colorectal | Bladder HF
E K vescica Probiallve after 30d] 99.6% 91.3% 97.6% 98.9% 98.5%
UOMINI 0.4 - HF [99.599.8] |[90.5,92.1] |[97.1,98.0] |[98.599.4] | [98.2,98.7]
K colon-retto Probialive after 1y} 93.1%" 34.7% 78.6% 84.8% 86.4%
. [92.1,93.7) |[33.3,36.2) |[77.3,79.9] |[83.2,86.4] | [85.7,87.0]
Problalive after 5y] 68.3%" 8.4% 48.9% 57.3% 55.8%
- K polmone (66.8,69.8) | [7.4,9.6] |[47.0,50.9] |[54.5,60.2) | [54.6,57.1]
’ T T T T
0 2 4 6 8
Years since diagnosis
B
10 —
=== Lung cancer
== Qvarian cancer
e Heart failure
e WOMEN :
Breast | Colorectal Lung Ovarian HF
K'seno Problalive after 30d] 99.5% 97.8% 90.8% 96.8% 97.8%
_ 06 [99.3,99.6] |[97.3,98.3] |[89.9,91.7) |[95.9,97.8] |[97.5,98.1]
[
>
DO NNE g K colon-retto Problalive after 1y] 95.2%" 78.7% 37.7% 74.8% 83.4%
| [94.8,95.6] |[77.3,80.1] |[36.2,39.4] |[72.3,77.3] |[82.6,84.2)
HF
. Problalive after 5y) 77.7%" 51.5% 10.4% 38.2% 49.5%
. K ovarico [76.7,78.8] |[49.4,53.6] | [9.1,11.8] |[34.9,41.9] |[48.2,50.8]
K polmone
0.0
T T T T

0 2 4 6 8

Years since diagnosis

Mamas MA et al. Eur J Heart Fail 2017



PRESI 100 INDIVIDUI DI ETA’ > 70 ANNI

> 1/3 DEGLI HFpEF noto Dispnea pneumogen
INDIVIDUI mmmm%mmmmm
HANNO FTUe00000000Ra0

1/3 DEGLI Zﬁp Qj} [ﬁp Z{T} Zﬁp
el X G

ASINTOMATICI @@@@@@@@%@@@@@@@@@@@

HA UN’ALTA

PROBABILITA" AN G S Sh S Sh b 4 S s gh

DI HFPEF

65% non «lamenta» dispnea
Selvaraj S et al. JACC HF 2023



SCOMPENSO DIASTOLICO: IL RUOLO CENTRALE DEL MMG

Epidemia cardiovascolare del nuovo millenio

FIGURE 1 Approach to HFpEF

Indication far advanced testing in cases of
diagnostic uncertainty

« Management of special or unusual
cardiomyopathies, pulmonary hypertension,
pericardial disease

* Enrallment in clinical trials

Evaluation far advanced therapies

Heart failure
specialist

Cardiology ;

.

specialist .

Electrophysiclogist for atrial fibrillation

Interventional cardialogist andfor cardiac
surgeon for carenary artery disease

Endacrinalogist for diabetes
Nephrolagist for chronic kidney dissase
Pulmanclagist for sleep apnea

Cenfirmation of HFpEF diagnasis
Optimization of GOMT p
Enrollmentin clinical rils Primary care
Referral to advanced HF specialist if neaded . e
clinician

Diagnosis of HFpEF
® Initiation of GDMT
* Management of comorbidities
Referral to cardiologist if needed

Abbreviations: GDMT = guideline-directed medical therapy; HF = heart failure; HFpEF = heart failure with preserved ejection fraction.

Kittleson M et al. JACC 2023



Pensiamo all’HFpEF e alla disfunzione diastolica ventricolare sinistra !

BNP/NTproBNP

BNP c

77%@
108
N

COOH 76
H. COOH

@ @®
k-

Ospedalizzazione per SCC +
FE conservata NT-pro-BNP
Congestive Heart Failure with Normal Systolic Function

ANNE HAMILTON DOUGHERTY, MD, GERALD V. NACCARELLI, MD,
ELAYNE L. GRAY, BSN, CHARLES H. HICKS, MD, and RICHARD A. GOLDSTEIN, MD

T

(2 N\
Y S

. Echocardiogram

Anomalie morfo-funzionali

Although there have boen isolated reports of con-  patients in group I, compared with 23% of the pa-
gestive heart failure (CHF) with normal systolic tients in group | (p <0.002). Echocardiographic left
function, the prevalence and characterislics of this tying index, reflecting left ventricular
condition have not previously

cordingly, 188 patienis with CHF undergoing ra- ing

dionuclide ventriculography were prospectively control subjects was 0.93 + 0.11 (+ standard de-
evalualed, Sixty-seven (36 % ) had a normal eje viation), compared with 0.41 3 0,18 in group | and
fraction (EF) of 0.45 or greater, and 121, an ab- 0.4 3 0.19 in group Il patients (p <0.001 vs control

NTproBNP > 125 pg/mL
BNP > 35 pg/mL

been described. Ac- compliance, was determined in 72 patients and 14
ol normal jects. Lefl atrial index in normal

normal EF of less han 0.45. Of these, 72 (55 with  In both groups). Thus, normal systolic function is
an sbnormal EF [group ) and 17 with'a normal EF- - common among patients with CHF. Disstolic dys-
(group li]) were aiso reviewed for clinical charac- function, consistent with & noncompliant leff ven-
teristics. There was no demographic difference Iricle, was found in both CHF groups.

appeared lo be a conlribuling factor in 65 % of the (Am J Cardiol 1984;54:778-782)

> 2 parametri tra:

E/e’ > 14

Velocita di rigurgito
tricuspidale > 2.8 m/s
(=PAPs > 35 mmHg)
Volume AS > 34 mL/m?2




Pensiamo all’HFpEF e alla disfunzione diastolica ventricolare sinistra !

Valutiamo la probabilita in maniera semplice

Clinical Variable |Values Points
H Heavy Body mass index > 30 kg/m? 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibrillation Paroxysmal or Persistent 3
Pul Doppler Echocardiographic estimated
P uimonary Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E  Eider Age > 60 years 1
F Filling Pressure Doppler Echocardiographic E/e’ > 9 1
Sum
H,FPEF score (0-9)
Total Points 0 1 2 3 4 5 & 71 8 9
Probability of HFPEF 5, 03 04 05 06 07 08 09 095




Trattare i casi ovvi

FIGURE® T Algorithm for Guideline-Directed Medical Therapy in HFpEF*

HFpEF Treatment

Kittleson M et al. JACC 2023



Non aspettiamoci miracoli dai farmaci sui sintomi e sulla qualita di vita!

A

B Adj. mean diff.: Adj. mean diff.:
7 Adj. mean diff.: 7 1.77 (95% C1: 0.98,2.56) 4 o diff: 2.07 (95% Cl: 1.15, 2.99)
1.24 (95% Cl: 0.4, 2.04) P<O.0001 4 o toder o 065 2.40 P<0.0001
Adj. mean diff: P=0.0025 Adj. mean diff 5l R )
1.03 (95% Cl: 0.32, 1.74) 1.50 (95% Cl: 0.64, 2.36) =
5 P=0.0044 P=0.0007 5
my hil I fm
%) pe 7
T4 T 1 T4 ‘_4\+
o ©
£ £
34 3]
g 3
3 2] 2.2
2 2
1 14
0l —+ Placebo (n=2991) 0l -+ Placebo (n=2991)
-e- Empaglifiozin 10 mg (n=2997) -~ Empaglifiozin 10 mg (n=2997)
Baseline ~ Week 12 Week 32 Week 52 Baseline =~ Week 12 Week 32 Week 52
; 2% Planned study week . i s Planned study week
n with data at visit n with data at visit
Placebo 2867 2817 2576 2457 Placebo 2867 2817 2575 2457
Empaglifiozin 2884 2846 2616 2473 Empaglifiozin 2884 2846 2616 2472
c 7 Adj. mean diff.:
153 (95% CI:0.75,2.32)  Adj. mean diff.:
6 Adj. mean diff.: P=0.0001 1,60 (95% Cl: 0.76, 2.44
1.10 (95% CI: 0.40, 1.81) 80{ P=0.0002 )
5 P=0.0022 ;

S

Adjusted mean (SE)
N w

-

0 -+ Placebo (n=2991)
-o- Empaglifiozin 10 mg (n=2997)
Baseline  Week 12 Week 32 Week 52
A i Planned study week
n with data at visit
Placebo 2867 2817 2576 2457
Empaglifiozin 2884 2846 2616 2473

Butler et al. Circulation 2021



Non aspettiamoci miracoli dai farmaci: il concetto della fragilita

| sintomi: dipendono dallo scompenso cardiaco o «dalla vecchiaia» ?

p & Oxidative
l %‘i\TP T“‘“ = Stress
e
°

T e Systemic
“ Inflammation

lv\.IGF-l
l Insulin

, signaling

l W Testosterone T ? Glucocorticoids

l %Myoglobin T ‘ Myostatin

i Muscle fibre

type I and IT
Mitochondrial
dysfunction .
— Sarcopenia &
‘3
= ‘g?:(\;ﬁ‘ Fau : .‘Q_T‘“ TFrailty risk
w:e._-'ﬁ{} infiltration P__]
: T Myofibril |
degeneration i ?*_
Myocyte

apoptosis s B



Ma aspettiamoci un effetto di SGLT2i su mortalita CV e SCC

Empagliflozin demonstrated a clinically meaningful 21% RRR
in the composite primary endpoint of CV death or HHF

257

B

o

] ARR

c 207 ¥—

g 3.3% NNT*=31

0 Placebo

o 157

2

5

E 10 Empagliflozin HR: 0.79

] (95% Cl: 0.69, 0.90)

i p<0.001

o 9]

E

&

0 T T T T T T T T T T T i Empcgliflozin:
o 3 ¢ 9 12 15 18 21 24 27 30 33 36 415 (13.8%) patients with event
Months since randomization Rate: 6.9/100 patient-years

Patients at risk Placebo: ‘ ‘
Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400 511 (17.1%) patients with event
Empaglifiozin 2997 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402 Rate: 8.7/100 patient-years

*During @ median frial period of 26 months. ARR, absolute risk reduction; Cl, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR, hazard ratio;
NNT, number needed fo freat; RRR, relative risk reduction. Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.
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Ma aspettiamoci un effetto di SGLT2i su mortalita CV e SCC

EMPEROR-Preserved: Key secondary endpoint -
adjudicated total HHF (first and recurrent)

0.25

0.20

Placebo

HR: 0.73

(95% CI: 0.61, 0.88)
p<0.001

Empagliflozin
0.05

Mean number of events per patient

0 - T T | i | | | Empagdliflozin:
0 3 6 9 12 15 18 21 24 27 30 33 3¢ A407patients
. - with event
Patients at risk Months since randomization Placebo:

Placebo 2991 2945 2901 2855 2816 2618 2258 1998 1495 1414 1061 747 448 541 patients
Empaglifiozin -~ 2997 2962 2913 2869 2817 2604 2247 1977 1684 1429  108I 765 446 \ith event

Cl, confidence interval; HHF, hospitalization for heart failure; HR, hazard ratfio; RRR, relafive risk reduction.
Anker S ef al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.




Ma aspettiamoci un effetto di SGLT2i sul declino della funzione renale

Empagliflozin protected the kidney by significantly
slowing the decline in kidney function

The rate of e GFR decline in

E 0 Early difference between empagliflozin and placebo patients treated with

"r.: due to the well-known inifial drop with empagliflozin empagliflozin was half that of

S 2 patients treated with placebo

E

> 1.36 mL/min/1.73 m2/year

E 4 difference in eGFR slope

o (95% CI: 1.06, 1.66; p<0.001)

U]

E 6 mfm agliflozin  Placebo \

%

8 -8 -

o

£

.g 210 A _262

g, Placebo (Random Intercept Random Slope Model) {J—rg-] 1 J

E — Empagliflozin (Random Intercept Random Slope Model)

£ 12 — T T T T T T T T mean (+SE)

v 412 32 52 76 100 124 148 172 196 \ mL/min/1.73 m2/year /
Baseline Weeks ’

eGFR slope = rate of decline (and is a measure for long-term renal function). eGFR slope is analysed based on on-treatment data using a random coefficient model including age, baseline
eGFR and baseline LVEF as linear covariates and sex, region, baseline diabetes status, and baseline by time and treatment by time interactions as fixed effects; the model allows for randomly
varying slope and intercept between patients.

eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; SE, standard error.

Developed from data reported in Anker § ef al. N Engl J Med. 2021; 10.1056/NEJMoa2107038.



SGLT2i : variazioni di parametri vitali ed esami ematici

EMPEROR-Preserved:

Changes in vital signs and laboratory findings

Laboratory and other measurements Empagliflozin Placebo Absolute difference
(change from baseline to 52 weeks) (n=2997) (n=2991) (95% CI)
Glycated haemoglobin in patients N -0.19
with diabetes (%), mean * SE 0.16:0.02 DROEE DD (0.25, -0.14)
Haoematocrit (%), mean = SE 1.94+0.07 -0.41+0.07 2 ]27'3554)
. -1.28

Body weight (kg), mean £ SE -1.39£0.09 -0.11£0.09 (-1.54, -1.03)
Systolic blood pressure (mm Hg), B . -1.2
o+ SE 1.8£0.3 0.6+0.3 (2.1, 03]

. : -0.80
Uric acid (mg/dL), mean + SE -0.90+0.03 -0.10%£0.03 (-0.88, —0.72)
NT-proBNP (pg/mL), median (IQR) -29 (-335, 263) -9 (-286, 322) 0 ;}]'9(5)*99)

*Geomefric mean ratio

Cl. confidence interval; IQR, interguartile range; NT-proBNP, N-terminal prohormene of brain natrivretic peptide; SE, standard error.

Anker S et al. N Engl J Med. 2021; 10.1056/MEJMoa2107038.



SGLT2i: eventi avversi

EMPEROR-Preserved: Selected adverse events of interest

85.9%
Any AE 86.5%
e ® Empaglifiozin m Placebo
z (N=2996) (n=2989)
Serious AE 4%
51.6%
=' - : , 6.6%|
| Hypotension Symptomatic hypotension '5 2 |
Acute renal failure
Ketoacidosist
Hypoglycaemic eventst
i - 3
| uTl . 19% |
| Complicated UTI | 157 |
(Genital infections Complicated genital | 03% |
' infections | 03%

Bone fractures

Events leading to
lower limb amputation*

*Investigator-defined events. TAll events occurred in patients with diabetes mellitus at baseline. *Hypoglycaemic AEs with a plasma glucose
value of £70 mg/dL or that required assistance. AE, adverse event; UTI, urinary tract infection. Anker S et al. N Engl J Med. 2021;

Hepatic inju
P ury 10.1056/NEJMoa2 107038,




Trattare i casi ovvi

FIGURE @ Ti i for Guideline-Directed Medical Therapy in HFpEF*

HFpEF Treatment

I-_____I

GLPlain

|
|
HFpEF obeso! ]

e 2 For women (all EFs), For ARNI-eligible
For individuals with
fluid retention k) i) 7 k= FOL“:‘;"“:::::‘I:EE:S)- individuals who
’ 60%, those with fluid R cannot take due to

NYHA class IV retention cost or intolerance

Titrate Add Add Add
} | !
MRA ARNI ARB

*Green color identifies a Class 1 therapy from clinical practice guidelines," yellow color indicates a Class 2a therapy, and orange color denotes a Class 2b therapy.
SGLT2is receive a Class 2a indication in the 2022 AHA/ACC/HFSA HF Guidelines,"* but the benefit, now confirmed in 2 randomized trials,"*"“' suggests that SGLT2is may
receive a stronger class of recommendation in future guidelines, and thus the box is shaded yellow with a green border. AF = atrial fibrillation; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; EF = ejection fraction; HFpEF = heart failure with preserved ejection fraction; LVEF = left ventricular
ejection fraction; MRA = mineralocorticoid antagonist; NYHA = New York Heart Association; SGLT2i = sodium-glucose cotransporter 2 inhibitor. Kittleson M et a I . JACC 2023




Pensare alle comorbilita e al loro trattamento

FIGURE 11 Management of Comorbidities Associated With HFpEF

HFpEF Comorbidities

« Rate vs rhythm control + BP <130/80 mm Hg (higher | | | + Testing and intervention Target HbA, <7-7.5% RAAS inhibitors and
strategy guided by goal in patients with guided by presentation SGLT2i first-line SGLT2is may slow
symptoms (avoid symptomatic orthostasis) and symptoms GLP-1 RAs if obesity or progression of renal
aggressive rate control Diuretic agent, ARNI, + Medical management as high risk for ASCVD disease
due to low stroke ARB, MRA per relevant guidelines Avoid alogliptin, ARNI if eGFR 230
volume) Evaluate for secondary saxigliptin, mL/min/1.73m?

* BB or nondihydropyridine causes when appropriate thiazolidinediones SGLT2i if eGFR 220
CCB + digoxin if needed mL/min/1.73mé

* Anticoagulation unless
contraindicated

Symptoms and risk Weight loss — improved

factors — hemodynamics, functional
pelysomnography status, and quality of life

Referral to sleep Exercise, calorie restriction
specialist for OSA lutide or ti id

P

* Weight loss

ARB = angiotensin receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; ASCVD = atherosclerotic cardiovascular disease; BB = beta-blocker; BP = blood
pressure; CCB = calcium-channel blocker; CPAP = continuous positive airway pressure; eGFR = estimated glomerular filtration rate; GLP1-RA = glucagon-like peptide-1
receptor agonist; HbA,. = glycosylated hemoglobin; MRA = mineralocorticoid antagonist; OSA = obstructive sleep apnea; RAS = renin-angiotensin system; SGLT2i =
sodium-glucose cotransporter 2 inhibitor.




Inviare i casi non ovvi !

- Giovani (mimickers)

- Marcata ipertrofia ventricolare sinistra (cardiomiopatie, amiloidosi)

- Insufficienze valvolari atrio-ventricolari

- Ipertensione polmonare +/- disfunzione destra (malattie vascolari polmonari)

13 INHALE: A ym for A HF

=>» Interventi specifici _ — , —
When to Refer: Cardiovascular Specialist to Advanced Heart Failure Specialist

[\ H A E

*Most individuals with suspected or proven HFpEF can be managed by a general cardiovascular specialist. However, there are some situations that suggest a special or
unusual cardiomyopathy (such as infiltrative or restrictive cardiomyopathy), pulmonary hypertension, or pericardial disease. Features to assist in identification of in-
dividuals with advanced HF not classic for HFpEF are summarized in the acronym "INHALE," which includes markers of advanced HF. BNP = B-type natriuretic peptide;
BP = blood pressure; HF = heart failure; HFPEF = heart failure with preserved ejection fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide; NYHA = New

York Heart Association.




Inviare i casi non ovvi !

- Giovani (mimickers)

- Marcata ipertrofia ventricolare sinistra (cardiomiopatie, amiloidosi)

- Insufficienze valvolari atrio-ventricolari

- Ipertensione polmonare +/- disfunzione destra (malattie vascolari polmonari)

=» Interventi specifici

- Discrepanza tra sintomi e anomalie morfo-funzionali (sia pochi sintomi con grosse
anomalie, ma soprattutto sintomi invalidanti con poche anomalie)



Centro Dispnea

MY

. . . ) .
Prova da sforzo cardiorespiratorio e Ipertensione Polmonare
combinata con
ecocardiogramma da sforzo
* Misura oggettiva della capacita di esercizio Valutazione clinica
* Diagnosi differenziale tra limitazione cardiogena, . .
pneumogena e muscolare cardlologlca + ECG
* Valutazione prognostica
* Valutazione morfo-funzionale cardiaca
* Valutazione emodinamica non invasiva é E i di )
sami ai
laboratorio
\ Z
Emocromo, stato marziale,

HbA1lc, creatinina, NTproBNP

Ecocardiogramma
a riposo

Spirometria

Modificato da Verwerft J et al. Eur Heart J 2023



Cateterismo cardiaco da sforzo / test cardiopolmonare invasivo

Supright Exercise Right Heart Catheterization

Integrazione informazioni

* emodinamiche

* cardiorespiratorie

* morfo-funzionali cardiache
ariposo e durante stress

Identificazione del meccanismo di limitazione all’esercizio e causale sui sintomi

=>» Diagnosi
=» Possibilita di intervento mirato



TERAPIE INTERVENTISTICHE PER PAZIENTI ANCORA SINTOMATICI

Terapie interventistiche per
ridurre il precarico

Terapie interventistiche per
«decomprimere» 'atrio sinistro

Unloading of the
heart without
changing the
stressed or
unstressed blood =
volume (venous
capacitance is
unchanged)

Unloading of the
heart via an
increase in
unstressed blood
volume and
decrease in
stressed blood
volume (venous
capacitance is

—

| [

increased)

Superior Vena Cava

Superior vena cava

Inflow Block
- PreCARDIA

Inferior vena cava

Inferior Vena Cava
Inflow Block
- Doraya

Pharmacological: —
7

- ACEI
- SGLT2
- Nitroglycerin
- Milrinone
- Levosimendan

Splanchnic Nerve —

Modulation

5 Hepatic artery
Splenic artery /

Portal vein

Superior mesenteric vein




La prevenzione dello scompenso diastolico parte a monte

STADIO A

A rischio per HFpEF

ma senza alterazioni

strutturali cardiache
o sintomi di
scompenso

STADIO B

Cardiopatia
strutturale senza
segni o sintomi di

scompenso

STADIO C

Cardiopatia
strutturale
associata a sintomi
di scompenso,
precedenti o attuali

STADIO D

Scompenso
cardiaco avanzato
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