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In ottemperanza alla normativa ECM ed al principio trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario, 
il docente deve “rilasciare al provider o all’organizzatore la dichiarazione di conflitto d’interessi (ultimi 2 anni rapporti diretti con aziende) e che successivamente debba 

informare l’aula all’atto della sua presentazione o comunque prima della lezione/relazione dichiarandolo ai discenti”.

Dichiara che negli ultimi due anni sono stato relatore o membro di board scientifico 
per eventi scientifici ECM, aventi il supporto incondizionato delle seguenti aziende:

Astra Zeneca

Bayer

Boehringer Ingelheim

Eli Lilly

Guidotti

Novo Nordisk

Sanofi Aventis



Definition of heart failure with reduced ejection fraction, mildly reduced ejection 
fraction and preserved ejection fraction

 The prevalence of HF appears to be 1- 2% of adults

 The prevalence increases with age: 
from around 1% for those aged <55 years to >10% in those aged 70 years or over

 About 50% have HFrEF, and 50% have HFpEF/HFmrEF

 In Western-type and developed countries, coronary artery disease  and hypertension 
are predominant aetiologic  factors

 With regard to ischaemic aetiology, HFmrEF resembles HFrEF,  with a higher frequency 
of underlying CAD compared to those with HFpEF
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SGLT2 inhibitors reduction of the risk of cardiovascular death and hospitalisations for heart failure 
independently from:

 KCCQ—TSS 
 Diabetes status
 Body-mass index 
 Kidney function
 Hospitalisation for heart failure in 

previous 12 months
 MRA
 ARNI

 Left Ventricular Ejection Fraction
 Age
 Sex
 Race
 Region
 NYHA functional class 
 KCCQ—TSS
 NT-proBNP concentration

Lancet 2022; 400: 757–67 





Heart failure with preserved ejection fraction

Definition of HFpEF is: clinical diagnosis of HF and LVEF >50% due to a
cardiac aetiology that is not attributable to an alternative underlying

cause such as an infiltrative cardiomyopathy, hypertrophic cardio-
myopathy, valvular disease, pericardial disease or high-output HF. 

Nature Reviews Disease Primers | (2024) 10:55

Obesity has a prevalence of ∼ 80% 
among individuals with HFpeEF. 



J Am Coll Cardiol 2017;69:1129–42

HF REDUCED

HF PRESERVED



N Engl J Med 2018;379:633-44.

Heart failure 



HEART FAILURE WITH 
PRESERVED 

EJECTION FRACTION

HAEMODINAMIC 
 vasodilation
 neurohormonal activation 
 volume expansion 
 ventricular hypertrophy

Excess adiposity (especially visceral) 

INFLAMMATION
 systemic, epicardial, perivascular 
 fibrosis 
  stiffness
 reduced capillary density
 reduced NO
 reduced vasodilatation
 ischemia 
  impaired relaxation, stiffness

MECHANICAL CONSTRAINT 
 increased epicardial and chest wall fat
 increased external pressure
 ventricular interdipendence
 increased ventricular pressure

REDUCED ENERGETIC EFFICIENCY
 metabolic shift
 mitochondrial and metabolic defect 
 reduced ATP production
 sarcomere disfunction 
 Altered diastolic (and subclinical sistolic) function





Diastolic stiffness
LV early diastolic relaxation velocity

vs pulmonary capillary wedge pressure (PCWP)



Lancet 2024; 404: 949–61 



European Heart Journal (2022) 43, 474–484



European Heart Journal (2022) 43, 474–484



FINEARTS-HF

 Patients with heart failure and a left ventricular ejection fraction of 40% or greater, in a 1:1 ratio, 
to receive finerenone (at a maximum dose of 20 mg or 40 mg once daily) or matching placebo, in 
addition to usual therapy.

 Primary outcome was a composite of total worsening heart failure events (with an event defined 
as a first or recurrent unplanned hospitalization or urgent visit for heart failure) and death from 
cardiovascular causes.

 6001 patients were included in the efficacy analysis; 2439 were diabetics (40.6%).
 Follow-up of 32 months  



Semaglutide and Tirzepatide (obese), Finerenone



Circulation. 2024;149:450–462.

Event-free survival among people 50 years of age at baseline Gains in event-free survival by for every age 
between 50 and 65 years. 

Survival free from from 
hospitalization for heart failure 







LV concentric hypertrophy

Impaired LV function

Impaired energetic status
Intramyocardial fat accumulation



LV hypertrophic remodelling, 
increases in chamber stiffness, 
prolonged myocardial relaxation, 
altered substrate utilization, 
reduced myocardial ATP availability, 
mild systolic ventricular dysfunction.
Obesity is also associated with 
volume expansion, 
neurohormonal activation, 
systemic inflammation, 
dysfunction of multiple extra-cardiac organ systems of relevance to HFpEF, including skeletal muscle, liver, 
and kidney.

higher cardiac output and total blood volume 
(TBV) resulting from increased fat mass that accompanies 
obesity leads to LV cavity dilatation and subsequent 
hypertrophy secondary to increased wall stress. Although this 
accounts for an eccentric hypertrophic pattern, it is evident 
that concentric remodelling occurs commonly in obesity.
LV diastolic function assessed using echocardiography is 
impaired in patients with obesity, and weight gain is strongly 
correlated with increasing diastolic chamber stiffness over time 

maximal tension development (Tmax) at the level of the 
sarcomere



Haemodinamic  vasodilation, volume expansion, neurohormonal activation,  ventricular hypertrophy, 

Excess adiposity (especially visceral)  systemic , epicardial, perivascular inflammation (fat) –> 
proinflammatory citokines  fibrosis, reduced capillary density; 
reduced NO  reduced vasodilatation  ischemia  i
Epicardial, intratoracic fat fat  Mechanical constraint  Ventricular interdipendence
Biochemical alteration  reduced energetic efficiency, reduced ATP production
Altered sarcomeric action   left ventricular increased pressure—> increased atrial pressure, increased  pulmonar 
capillary pressure, increased artery pulmonar and RV pressure  sign and symptoms of Heart failure



INSUFFICIENZA CARDIACA A FRAZIONE D’EIEZIONE RIDOTTA 
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