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Risk factors, etiologies and co-morbidities

Risk factors CV diseases Precipitating factors

Age Ischaemic Sodium overload

Gender Hypertension Hypertension

Smoking Valvular Ischemia

Hypertension Infiltrative SV tachycardia

Diabetes mellitus Toxic Acute renal failure

Hypercholesterolemia Inflammatory Thyrotoxicosis

Metabolic Anaemia

Obesity Infection

Inactivity Drugs

Chronic kidney disease

Sleep apnea syndrome
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ESC Guidelines: Etiologies of HFpEF

McDonagh: Eur Heart J 2021;40:3297
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ESC Guidelines: Etiologies of HFpEF
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HFA-ESC consensus paper: HFpEF

▪ Abnormalities of the myocardium

▪ Ischemic

▪ Toxic

▪ Immune and inflammatory

▪ Infiltrative

▪ Metabolic

▪ Genetic

▪ Endomyocardial

▪ Abnormalities of loading conditions

▪ Hyperpression

▪ Hypertension

▪ Valvular diseases

▪ Pericardial

▪ Endomyocardial

▪ High output

▪ Volume overload

▪ Abnormalities of cardiac rhythm

Pieske: Eur Heart J 2019;40:3297
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Pieske: Eur Heart J 2019;40:3297

HFA-ESC consensus paper: Real etiologies of HFpEF
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Phenotypes of HFpEF

Anker: Eur J Heart Fail 2023; 25: 936
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Obesity and HFpEF

Obesity

RAAS

ANS

Aldosterone Leptin Neprilysin

Sodium and water retention

Natriuretic peptides 

Fibrosis

Microcirculatory disease

Inflammation
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Incidence of HF, BMI and gender

▪ 22681 subjects from 4 different epidemiological

cohorts (53% of women)

▪ Median follow-up of 12 yrs with 628 HFpEF

patients (LVEF ≥50%) and 835 HFrEF patients 

(LVEF < 50%)

Savji: JACC Heart Fail 2018;6: 701
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HFpEF: Obesity, gender and type of fat

Sorimachi: Eur Heart J 2021; 42: 1595
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Sub-Cut

Visceral

HFpEF: Obesity, gender and type of fat

Sorimachi: Eur Heart J 2021; 42: 1595
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+4 mmHg / +100 cm² VAT

+33%

HFpEF: Obesity, gender and type of fat

Sorimachi: Eur Heart J 2021; 42: 1595



PdG

Diabetic myocardial disorder

Seferovic: Eur J Heart Fail 2024; 26: 1893
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Diabetes and heart failure

▪ Study 1: LV endomyocardial biopsies in 44 patients without CAD, admitted for HF 

decompensation

▪ 22 patients with HFpEF

▪ 22 patients with HFrEF

▪ Study 2: LV endomyocardial biopsies in 64 patients without CAD, admitted for HF 

decompensation

▪ 26 diabetic patients

▪ 16 patients with HFpEF

▪ 10 patients with HFrEF

▪ 38 non-diabetic patients

▪ 12 patients with HFpEF

▪ 26 patients with HFrEF

van Heerebeek: Circulation 2008;117:43

van Heerebeek: Circulation 2006;113:1966
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Systolic vs “Diastolic” myocardial stiffness

▪ Myocyte hypertrophy in « DHF »

▪ Decrease myofibrillar density in SHF 

▪ Increase myocardial stiffness in « DHF »

▪ Increase level of stiff Titin isoform (N2B)

van Heerebeek: Circulation 2006;113:1966

MyD: Cardiomyocyte Diameter

CVF: Collagen volume fraction
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Diabetic Heart

van Heerebeek. Circulation 2008;117:43

▪ Increase diastolic LV stiffness in diabetic cardiopathy
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Diabetes: HFpEF

van Heerebeek. Circulation 2008;117:43

▪ Increase cardiomyocyte resting tension  

(Fpassive) in diabetic patients with HFpEF

▪ Correlation with Z lines thickness

▪ Correlation with myocardial stiffness (r= 0.55) 

and with the duration of diabetes (r = 0.35)
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Diabetes: HFrEF

▪ Increase AGEs deposition  in diabetics with 

HFrEF

▪ Increase collagen content 

▪ Significant correlation between CVF 

(collagen) and glycosylated hemoglobin (r = 

0.61) and between CVF and myocardial 

stifness

van Heerebeek. Circulation 2008;117:43

CML: AGEs deposition

CVF: Collagen volume fraction
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Conclusion: Etiologies - Phenotypes

▪ Secondary HFpEF

▪ Specific cardiomyopathies

▪ Restrictive – Hypertrophic ….

▪ Pericardial diseases

▪ Non secondary HFpEF: Primary HFpEF (risk factors, phenotypes +++)

▪ Abnormalities of the myocardium: ischemic

▪ Abnormalities of the loading conditions:

▪ Hyperpression: Hypertension, valvular

▪ Volume overload

▪ Abnormalities of the cardiac rhythm
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