
Leonardo Bolognese, MD, FESC, FACC

Ischemia Miocardica e Disfunzione Ventricolare 
Sinistra nella Sindrome Cardio-Nefro-Metabolica



➢ Myocardial ischemia with obstructive CAD, 
LV dysfunction and HFrEP

➢ Myocardial ischemia without obstructive
CAD, LV dysfunction and HFpEF

Myocardial Ischemia and LV Dysfunction



Kozman K et al. JACC Heart Fail 2025;13:102491

Prevalence and Prognosis of Ischemic LV Dysfunction in Heart Failure

All-Cause Death and First HFHs According to Etiology



Cardio-Kidney-Metabolic Syndrome
High Prevalence Poor Prognosis

Aggarwal R et al JAMA 2024; 331:1858

Chen Y, et al. JACC Adv. 2025;4(6):101843



HFpEF – CKM – Phenogroups - Prognosis

Sajid M, et al. 
JACC Adv. 2025; 4:102303

Cardiometabolic HFpEF



Amara M et al. Cells 2025; 14:1117

Comorbidities

Systemic low-grade 
inflammation

Coronary microvascular
dysfunction

Myocardial Ischemia

Myocardial structural and 
functional changes

HFpEF: The 
Prevailing Wisdom



Jeffrey Lazarus
The Barcelona Institute for 
Global Health (ISGlobal)
Head of the Public Health 
Liver Group Spain

“How many of you have
heard of MASLD?”

Less than half of the audience 
members raised their hands.

“That’s good,” Lazarus said. 
“That means I can keep

referring to it as the prevalent
NCD you’ve probably never

heard of.”



Khan MS et al. JACC 2025;86:1861–1884

Metabolic Dysfunction–
Associated Steatotic Liver
Disease and CV Disease

▪ MASLD is a (independent?) risk 
factor for increased all-cause 
mortality and CV  disease

▪ MASLD should be integrated into
CKM staging enhancing early risk 
stratification

From Cardiovascular-Kidney-Metabolic Syndrome to
Cardiovascular-Kidney-Hepatic-Metabolic Syndrome



MASLD in the cardiovascular–kidney– metabolic health 
framework: what does it add to the table?

➢ MASLD requires metabolic dysfunction, which places 
nearly all patients at least in Stage 2 CKM thereby limiting
potential additive value of MASLD

➢ It is unclear whether the association between MASLD and 
CVD is causal or largely mediated by shared risk factors

➢ Finally, does the integration change treatment decision?

MASLD is a central player in the pathophysiology and clinical 
phenotype of cardiovascular disease



Amara M et al. Cells 2025; 14:1117
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Mensah G et al JACC Sept 2025
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Pathophysiology of coronary microvascular dysfunction

Scarica V et al. EXCLI Journal 2025;24:454-478



Conceptual model of the pathophysiology linking coronary microvascular
ischaemia, low-level cardiomyocyte injury, and myocardial stiffness to HFpEF

Pagliaro BR, Bolognese L Heart Fail Rev. 2020; 25:53-65
Bond RM et al. Am J Prev Cardiol. 2025;22:100983



D’Amario D et al. ESC Heart Failure 2024; 11: 2063–2075

Prognostic Impact of CMD and Diastolic LV Dysfunction



Coronary Microvascular
Dysfunction in Patients

With Heart Failure

Paolisso P et al. Circ Heart Fail. 
2024;17:e010805

Structural
CMD

Functional
CMD



Li et al. Diabetology & Metabolic Syndrome 2025; 17:380

Effects of SGLT2 inhibitors on coronary microcirculatory
resistance in patients with CAD and type 2 diabetes



Takahashi T et al. Am Heart J 2025; 284:47-56



Packer M, JACC. 2025;86(16):1269–1373

HFpEF: A Novel Unifying Hypothesis
The Adipokine Hypothesis: Secretion of Adipokines From 

Biologically Transformed Visceral Adipose Tissue Leads to HFpEF



Characterization of Adipokine Domains and Shifts in the Balance 
in the Healthy Circulation and in HFpEF

Packer M, JACC. 2025;86(16):1269–1373



Cardiovascular-Kidney-Metabolic Health
A Presidential Advisory From the American Heart Association

Ndumele CE et al. Circulation. 2023;148:1606–1635



Conceptual Frameworks to Explain the Pathogenesis of 
Heart Failure With Preserved Ejection Fraction

Parker M JACC Heart Failure in press



➢ Over the last decade, there has been a rise in CV mortality
reflecting the surging contribution of key metabolic risk factors

➢ Microcirculation of the heart and other organs is a critical factor
impacting individual cardiometabolic health outcomes

➢ Coronary microvascular dysfunction is associated with 
cardiometabolic diseases and future risk of HF, MI, and death in a 
manner that is independent of traditional CV risk factors. 

➢ We are now at the precipice of transformative change in our
understanding of pathophysiology of cardiometabolic science and 
clinical outcome such HF and the role of myocardial ischemia.

Myocardial Ischemia, LV Dysfunction, CKM and HF
Conclusive Remarks



The Rise of 2 Interacting
Subspecialties in Cardiology

Cardiometabolic Diseases and
the Microcirculation

Overlap of Cardiometabolic Diseases and Microvascular Dysfunction

Taqueti, V, Fuster, V. JACC. 2024; 83:1821–1823.
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