
Comparison of Cardiorenal Syndrome and 
Cardiovascular-Kidney-Metabolic Syndrome

Ronco (2008) vs American Heart Association CKM (2023)



Overview

• Ronco CRS (2008): Bidirectional heart-kidney dysfunction 
model

• AHA CKM (2023): Multisystem cardiovascular-kidney-
metabolic continuum

• CKM expands CRS by incorporating obesity, insulin resistance, 
and inflammation



Ronco C et al. Cardiorenal Syndrome. J Am Coll Cardiol. 2008.
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Core Comparison
Feature Ronco CRS AHA CKM

Focus Heart-kidney interaction Heart-kidney-metabolic 
interaction

Core organs Heart + Kidney Heart + Kidney + Metabolic 
system

Orientation Reactive Preventive + integrative

Mechanisms Hemodynamics, congestion Inflammation, insulin 
resistance

Obesity role Secondary Central

Diabetes role Comorbidity Foundational driver

Framework 5 CRS types Stages 0–4

Goal Manage organ failure Prevent progression



LVH vs CKD as predictors of CV events in 

hypertension: a Greek 6-year-follow-up study

3.2 Fold

Severity of LVH and
renal outcome

Tsioufis C, et al. J Hypertension 2011Tsioufis C, et al. J Hypertension 2009



Tsioufis et al,  Cardiorenal  Medicine 2013   
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Pathophysiology Comparison

• Ronco CRS

– Reduced cardiac output

– Venous congestion

– RAAS activation

• AHA CKM

– Adipose tissue dysfunction

– Insulin resistance

– Inflammation and fibrosis
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Clinical Implications
Aspect Ronco CRS AHA CKM

Patient focus Hospitalized HF/AKI 
patients

Entire population spectrum

Treatment Diuretics, dialysis, HF 
therapy

Lifestyle, GLP-1 RA, SGLT2i

Approach Acute/chronic 
management

Risk reduction and 
prevention

Specialties Cardiology + Nephrology Multidisciplinary



Key Take-Home Message

• Ronco CRS describes bidirectional heart-kidney dysfunction.

• AHA CKM expands this into a systemic metabolic-inflammatory 
disease continuum.

• CKM incorporates obesity, diabetes, CKD, and cardiovascular 
disease into one framework.
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