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Definition

Clinical syndrome caused by a structural and/or 

functional cardiac abnormality, resulting in a 

reduced cardiac output and/or elevated 

intracardiac pressures at rest or during stress.
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Terminology

(European Heart Journal 2016; 37- ESC GUIDELINES)
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Terminology

High Risk for Developing HF

Hypertension;CAD;

Diabetes Mellitus

Family history of cardiomiopathy

Previous MI;LV systolic disfunction;

Asintomatic valvular disease

Symptomatic HF

Refractory 

end-stage HF

Asymptomatic HF
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Terminology

Killip Classification of CHF

▪ Class I: no clinical signs of heart failure

▪ Class II: crackles, s3 gallop and elevated jugular venous               

pressure

▪ Class III: frank pulmonary edema

▪ Class IV: cardiogenic shock

In-Hospital Mortality by Killip Class
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Prevalence, Incidence and Mortality rates

Prevalence

✓ Worldwide: 23 million

✓ USA: 5.8 million

✓ Europe: 15 million

Incidence

✓ Worldwide: 2 million new cases/year

✓ USA: 550.000 new cases/year

(Circulation Research 2013)

Mortality at 5 years of follow-up:

✓24.4% for age 60 year

✓ 54.4% for age 80 year

(JAMA Internal Medicine 2015; 175)



30/11/2023Congestive Heart Failure Pagina 8

Etiology 

Common causes of chronic heart failure

-Coronary artery disease

-Hypertensive cardiovascular disease

-Diabetes mellitus

-Valvular heart disease

-Dilated cardiomyopathy (20-30% are familial)

-Infiltrative cardiomyopathy

-Hypertrofic cardiomyopathy

Elderly
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Etiology

Exacerbating factors for acute heart failure

-Acute myocardial infarction

-Uncorrected high blood pressure

-Atrial fibrillation and other arrhythmias

-Negative inotropic drugs (e.g. verapamil, nifedipine)

-Other drugs (e.g. nonsteroidal anti-inflammatory drugs)

-Endocrine abnormalities (e.g. diabetes mellitus)

-Drug noncompliance

-Concurrent infection
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Etiology



Microvascular Coronary Disease



Endothelial Dysfunction

Framingham Heart Study, 

N=2,883

Benjamin EJ et al., Circulation 

2004

• Women have better 

endothelial function than 

men

• Advantage declines with age

Xing, D. et al. Arterioscler Thromb Vasc Biol 2009;29:289-
295



Muka T et al, 

Maturitas. 2016 Apr

Erβ receptor on endothelium



Muka T et al, 

Maturitas. 2016 Apr

Possible Erβ receptor actions in 

cardiomyocytes



Traditional vs Emerg(ED) CV 
risk factors in women

Garcia M Circ Res 2016



HEART FAILURE
“PROGNOSIS”

http://images.google.it/imgres?imgurl=http://www.sportmedicina.com/CARDIO/Cuore fatica.jpg&imgrefurl=http://www.sportmedicina.com/il_cardiofrequenzimetro.htm&h=345&w=382&sz=29&hl=it&start=10&tbnid=gtJcLrKW0py99M:&tbnh=111&tbnw=123&prev=/images?q=cuore&svnum=10&hl=it&lr=
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Pathophysiology
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Pathophysiology

Metabolic Syndrome Criteria
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Pathophysiology
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Pathophysiology
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HFpEF Acute 

(diastolic Heart Failure)            pulmonary

edema

Atrial Fibrillation

Myocardial Infarction

HFrEF
(sistolic Heart Failure)

Vasculopaties

Disseminated

Cerebral

Coronary

Cerebral

Infarction/hemorrhage

Coronary Artery Disease

Sudden Arrhithmic Death
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Pressure-volume loops
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Progression of left ventricle 

morphology

Diastolic disfunction                                              Sistolic disfunction



Symptoms and signs 
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Symptoms and signs 
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Diagnosis
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Echocardiography

Transthoracic echocardiography (TTE)

is the method of choice for assessment

of myocardial systolic and diastolic

function of both left and right ventricles.

• Assessment of LV measuring LVEF

• Assessment of RV and pulmonary

Arterial pressure measuring

TAPSE (tricuspid annular plane

systolic excursion) and tissue

Doppler-derived tricuspidal lateral annular

systolic dysfunction
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Echocardiography

• DIASTOLIC FUNCTION EVALUATION

By Doppler echocardiography the left

ventricular filling is analyzed both by

transvalvular mitral flow (related to 

changes in the gradient A-V) and through 

the flow profile of the pulmonary veins 

(faithful mirror of the left atrial filling)
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Echocardiography

The components of the transvalvular mitral 

flow velocity are formed by the wave E 

(early diastolic rapid filling) and A wave 

(atrial diastolic contraction). 

Useful indication of diastolic function can 

be deduced from:

✓ E/A ratio

✓ the deceleration time (DT)

✓ isovolumic relaxation time (IVRT)
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Echocardiography

• Pulmonary Vein Flow:

There are usually four distinct components 

in the PVF:

✓  S1 corresponds to protosystole and is

determined by atrial relaxation

✓ S2 corresponds to the meso and

end-systole and is determined by the 

increase in pressure in VP

✓ D corresponds to the proto and

mesodiastole and is determined by the 

decrease of left atrial pressure related to 

the opening of the mitral

✓ A corresponds to the end-diastole and 

is determined by atrial systole
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Echocardiography
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Echocardiography
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Echocardiography

Normal Pattern:

IVRT 70-90 msec

DT about 200 msec

1< E/A <2

S/D about 1
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Echocardiography
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Echocardiography
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Echocardiography

Mild diastolic disfunction 

(grade 1, impaired relax):

IVRT >100 msec

DT > 220 msec

E/A <1

S/D >1.5
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Echocardiography

Modearate diastolic disfunction 

(grade 2, pseudonormal) :

IVRT 60-100 msec

DT 150-200 msec

1<E/A <2

S/D about 1

Ar  wave>0.3 m/s
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Echocardiography

Severe diastolic disfunction 

(grade 3, restrictive) :

IVRT <60 msec

DT <150 msec

E/A >2

S/D < 1

Ar  wave >>0.3 m/s



30/11/2023Congestive Heart Failure Pagina 42

HFrEF HFpEF
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Diastolic Heart Failure (HFpEF)

in heart failure with preserved ejection fraction (which is the most frequent type of 

failure ever) hypertensive crisis are the most frequent precipitating factor, followed by 

poor compliance of patients to therapy (often elderly patients  with co-morbidities)



30/11/2023Congestive Heart Failure Pagina 45

Recommendations to prevent or delay the development 

of overt heart failure or prevent death before the onset of

symptoms
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Pharmacological treatments indicated in patients with 

symptomatic (NYHA Class II-IV) heart failure 

with reduced ejection fraction (HFrEF)

ACEi= angiotensin-converting enzyme inhibitor

MRA=mineralcorticoid receptor antagonist

d)Or Angiotensin Receptor Blocker if ACEi is not 

tollerated/controindicated

HRQOL=heart-related quality of life

HTN= hypertension
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ARNI= angiotensin receptor neprilysin inhibitor

(new therapeutic class of agents acting on the 

renin-angiotensin-aldosterone system)

CRT= cardiac resynchronization therapy

H-ISDN=hydralazine and isosorbide dinitrate

LVAD= left ventricular assist device

OMT= optimal medical therapy

VT/VF= ventricular tachycardia/fibrillation

ICD= implntable cardioverter defibrillator
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Other pharmacological treatments recommended in 

selected patients with symptomatic (NYHA Class II-IV) HFrEF
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Other pharmacological treatments recommended in 

selected patients with symptomatic (NYHA Class II-IV) HFrEF

PUFA= polyunsaturated fatty acid
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Pharmacological targets in Renin-Angiotensin-Aldosterone

System
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Evidence-based doses of disease-modifying

drugs in key randomized trials in heart failure with

reduced ejection fraction (or after myocardial

infarction)
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Recommendations for implantable cardioverter-defibrillator 

in patients with heart failure
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Cardiac resynchronization therapy
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Epidemiology

Heart failure represents a 
serious public health problem 
that affects 15 million people 
in Europe and over 1 million 
in Italy, with a fatal outcome 
in 50% of patients within 5 
years of diagnosis, if not 
adequately treated. In our 
country, 10% of patients are 
over the age of 70 and heart 
failure is the main cause of 
hospitalization in those over 
65.

MEN

WOMEN

TS Luscher: Epidemiology of cardiovascular disease: the new ESC Atlas and beyond. EHJ 2018



Prevalence/Incidence

In general, however, it is known that 
the prevalence increases with 
increasing age, ranging from 
approximately 1% in subjects aged 
under 55 to over 10% in those 
aged over 70.

Shahim, B., et al (2023). Global Public Health Burden of 

Heart Failure: An Updated Review. Cardiac failure review, 9, 

e11. 



HFrEF/HFmrEF/HFpEF

Finally, of all patients with 

established heart failure, 

approximately half have a 

reduced ejection fraction 

(HFrEF) while the other half 

is divided between mildly 

reduced ejection fraction 

(HFmrEF) and preserved 

ejection fraction (HFpEF).
Koh AS, et al. Eur J Heart Fail. 2017; 19(12): 1624-1634

Shahim B et al (2023). Global Public Health Burden of Heart Failure: An Updated 

Review. Cardiac failure review, 9, e11. 



ESC 2021 guidelines 

The most relevant innovations 
in the field of heart failure 
treatment concern patients 

with reduced ejection fraction 
(≤40%), for which a new 
therapeutic algorithm is 

proposed

McDonagh TA, et al Eur Heart J 2021; 00: 1-128

DISEASE-MODIFYING 

THERAPIES



Heart failure: glifozine, the therapeutic revolution that will save the 

lives of 40 thousand/year chronically ill patients

EMPA-REG OUTCOME NEJM 2015

empagliflozin (10 o 25 mg)

The early advantage obtained suggested an 

effect that went beyond glycemic 

compensation but was probably linked to the 

volume reduction secondary to osmotic 

diuresis.

What was surprising was the large and immediate 

reduction  (6 weeks) in hospitalizations for heart 

failure in the treated group equal to 35% and, for 

the first time, a reduction in cardiovascular death 

(-38%) and from all causes (-32 %) in a diabetic 

population at high cardiovascular risk.

significant and large reduction in deterioration of 

renal function or in the risk of starting dialysis

 treatment in patients with moderate-severe 

chronic kidney disease and glomerular filtration

 rate equal to or greater than 30 ml/min/1.73m2



“Today we have a "game of aces" of drugs,

 beta blockers, sacubritil/valsartan, 

aldosterone antagonists and glyphozines,

 the full implementation of which could

 reduce mortality and hospitalizations

 by up to 65% compared to 15% with conventional therapies”



L’algoritmo per il trattamento dello

scompenso cardiaco HFrEF prevede poi,

nei casi in cui la terapia farmacologica

non risulti sufficiente, l’impiego di un

defibrillatore impiantabile (ICD) o

della terapia di resincronizzazione

cardiaca (CRT).



The 2021 ESC guidelines for the management of heart failure then provide specific 

recommendations for the treatment of patients with mildly reduced ejection fraction 

(between 41% and 49%). In this case the indications regarding pharmacological treatment 

include a Class I recommendation for the use of diuretics and Class IIa recommendations for 

the use of ACE inhibitors, ARBs, beta-blockers, MRAs and valsartan/sacubitril to reduce the 

risk  of hospitalization and death. 

Finally, no particular innovations have been introduced with regard to patients with heart 

failure with preserved ejection fraction, for which a Class I indication is foreseen for  

screening and treatment of comorbidities and use of diuretics in case of symptoms.
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2023 Update: New therapeutic strategies

HFmrEF



2023 Update: New therapeutic strategies

HFpEF



Clinical benefit was observed for both acute de novo and decompensated chronic heart 
failure and was observed regardless of ejection fraction or the presence or absence of 

diabetes. 

Empagliflozin was well tolerated; serious adverse events were reported in 32.3% and 
43.6% of the empagliflozin- and placebo-treated patients, respectively. 

These findings indicate that initiation of empagliflozin in patients hospitalized for 
acute heart failure is well tolerated and results in significant clinical benefit in the 

90 days after starting treatment.

Voors AA, et al. Nat Med 2022;28:568–74. 



Scompenso cardiaco e comorbilità: 

fibrillazione atriale

Per quanto riguarda quelli con fibrillazione
atriale, ad esempio, diventa di classe I la
raccomandazione a preferire un DOAC
rispetto agli antagonisti della vitamina
K nei casi in cui non è presente una moderata
o grave stenosi mitralica o una protesi
valvolare, mentre passa in classe IIa
l’indicazione relativa all’uso dei beta-
bloccanti.

McDonagh TA, et al Eur Heart J 2021; 00: 1-128

https://cardioinfo.it/?s=fibrillazione+atriale
https://cardioinfo.it/?s=fibrillazione+atriale


In riferimento ai soggetti con scompenso cardiaco e sindromi coronariche croniche, invece, passa dalla classe I alla classe IIa la raccomandazione 

all’impiego della rivascolarizzazione nei soggetti con angina farmaco-resistente.

Scompenso cardiaco e comorbilità: 
cardiopatia ischemica cronica

McDonagh TA, et al Eur Heart J 2021; 00: 1-128

https://cardioinfo.it/?s=rivascolarizzazione


Per quanto riguarda i pazienti con scompenso

cardiaco e valvulopatie, invece, le linee guida

2021 introducono un’indicazione di Classe I

per una procedura TAVI o SAVR nei

soggetti con stenosi aortica grave per

ridurre la mortalità e migliorare la

sintomatologia. Si raccomanda (Classe I) che

la scelta fra TAVI e SAVR venga effettuata

dall’Heart Team in accordo con le

preferenze del paziente e valutazioni relative

a età, rischio chirurgico e altri aspetti clinici,

anatomici e procedurali.

Scompenso cardiaco e comorbilità: 
valvulopatia aortica

McDonagh TA, et al Eur Heart J 2021; 00: 1-128

https://cardioinfo.it/?s=TAVI


Una sezione delle linee guida è poi dedicata alla

gestione dei pazienti con scompenso cardiaco e

carenza di ferro o anemia. In generale il documento

raccomanda (Classe I) di effettuare uno screening

con emocromo completo, concentrazione della

ferritina sierica e TSAT per valutare la presenza

di queste condizioni in tutti i pazienti con

scompenso cardiaco. L’integrazione con

carbossimaltosio ferrico dovrebbe essere invece presa

in considerazione (Classe IIa) nei pazienti con

scompenso cardiaco sintomatico, recente

ospedalizzazione e frazione di eiezione inferiore o

uguale al 50% per ridurre il rischio di

ospedalizzazioni per scompenso cardiaco.

Heart Fail Clin. 2019 Jul;15(3):359-369.

Scompenso cardiaco e comorbilità: 
anemia ferropriva

McDonagh TA, et al Eur Heart J 2021; 00: 1-128



Nell’ambito dei pazienti con scompenso cardiaco e cancro le 

linee guida invece raccomandano (Classe I), in caso di elevato 

rischio di cardiotossicità, di effettuare una valutazione 

cardiovascolare prima di programmare un trattamento 

oncologico, preferibilmente a opera di un cardiologo con 

esperienza nel settore della cardio-oncologia. Novità, infine, 

anche per quanto riguarda i pazienti con scompenso cardiaco 

e amiloidosi, per i quali è stata introdotta una raccomandazione di 

Classe I all’utilizzo di tafamidis nei soggetti con amiloidosi 

cardiaca da transtiretina ereditaria (hATTR) e classe NYHA I o II 

e in quelli con amiloidosi cardiaca da transtiretina wild type

(wtATTR) e classe NYHA I o II.

Scompenso cardiaco e comorbilità: 
cardiotossicità e amiloidosi cardiaca

McDonagh TA, et al Eur Heart J 2021; 00: 1-128

https://cardioinfo.it/?s=cardio-oncologia
https://cardioinfo.it/speciale-amiloidosi-cardiaca/
https://cardioinfo.it/speciale/amiloidosi-cardiaca/amiloidosi-cardiaca-da-transtiretina-la-videoinfografica/
https://cardioinfo.it/speciale/amiloidosi-cardiaca/amiloidosi-cardiaca-da-transtiretina-la-videoinfografica/


Follow up, telemedicina e intelligenza artificiale

Piccirillo et al 2022



Piccirillo et al 2023



Piccirillo et al 2022
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