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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ABrpva, Meumn 15 lavouapiov 2009: «lMa MpWTH popd oTolXeict aMo KAIVIKEG HEAETEG
mou gyivav o EAANVEG AoBeVEIG TOU a@opoUV oTh OTEVH GXEOT KOpSIAYYEIQK®V
maBoewV Kal SIATAPaXwWV OTH VEPEIKT AsiToupyia 8a avakolvwBouv otnv ABnva
oTo MAdioto Tou 1°V Alevouc Zupnociou «Ne@pikly AUCAEIToUpYiar Keit
Kapsdiayysiakeg MaBnoeig», dnwe eNecnpoave o guvevTeuEn Tunou o MNpoebpog Tou
Zupnociou KABNYNTACG K. XploTtodouhog Etepavadng A/vTAG NG A’ MovemoTnuokng
Kopdlohoyikne Kiviknc kol Mpodedpoc TNg laTpiknc ZxoAnc ABnvawv.

«ZAuepa 10 50% Twv QoBevwV LIE KOPBIOKT VETIRPKELC EXOUV ETINPECOUE VN VEQRIKI
AsgiToupyia Kol It 1o GAAD UEPOC Ta KOPSIaYYELaKE TpoBAriuaTa elval unelBuva yia To
50% Tnc BvnNToTNTAC TWV QOBEVWV LIE VEQPIKT) QVETAPKELN» TOVIOE 0 KOBnyNThc K. X.
Ire@avadng Kol utoypduplos 6T «gg UEAETN TNG Movadacs Yneptaone tng A’
Mavemotnuiakne KoapdtoAoyikic KAwvikng Tou IMmokpatetou o 1650 uneptaoikouc
agBeveic ot onoiol ritav UNo NapakoAouBnon 6 eTwv SIAMOTWENKE OTL ol aoBeveic LUe
HEDUEV TN VEQPLKR AgIToupylakal Ue UMEPTpO@Ic TOU LUoKapSiou EXouv 4 popec
peyaAUTepo kivOuvo yia ayyelaks EYKEQAAIKS emeloosio kal 2.5 popég ueyallutepo
KIVEUVO yior ELpPOYLIO TOU LMUOKOPSEIoU CUYKOITIKG LIE GUTOUG TTOU giXav UOLOAOYIKN
VEQPEIKT AstToupyia Kol UGIoAoYIKN LAZa TOU HUOKGESGIoU» KOl KOTEANEE OTL «UTTGPXEL
OUVETILIC QVOYKQLOTNTO EKTILNGNG TNEG VEPPIKAC AsiToupyiag oe k&Be aoBevr) Ue
kapSloAoyiko mMpoBANUa kot avTIoOTPOEO EKTIUNON TOU KAPSIayyelakoU KIvoUvou Og
KGBe aoBevr) UE VEPPIKT SUTAEITOUDYICX.

Mapdhinig, o K. Kwvotavtivog Towougne, Yeuduvog tne Movdadac YnEptaone e
A’ MovemoTnuokne KopdoAoyikic KA oto Innmokpdteo Nocgokopeio ko
Zupnpdedpog TOU ZUNMOoIoU, TOVICE TO OMOTEALOHOTA pae GAANG HEALTNC TNC
Movabag Ynéptaons Tne A’ Navemotnuokie Kapdlohoykic KAWIKAG Tou
Inrnokpateiou, pe titho Hippokration Hellenic Hypertension Study (3H Study), émou
BLOMICTWONKE OTL TO 15.8% TV EAAAVWY EVAAIKWY UTIEPTACIKWY ERQOAVIZEL vEQRIKNA
dughelToupyia (CUENHEVN KPEQTIVIVI OTOV OPO KOL PELWHEVO pUBLO OTIELPOPOTIKAG
Grenonc) ko o 12.4% pikpodA foupnvoupia, evw onueiwae OTL 0 ook opwdng
BLaBATNG KoL N UTEPTaoN eUBUVoVTaL yio To 80% Twv MEPIMTWOEWY TWV AoBEVWV TIoU
KOTOANYOUV OTO TEXVNTO VEQEO.
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Core Comparison

Focus

Core organs

Orientation

Mechanisms

Obesity role
Diabetes role
Framework

Goal

Heart-kidney interaction

Heart + Kidney

Reactive

Hemodynamics, congestion

Secondary
Comorbidity
5 CRS types

Manage organ failure

Heart-kidney-metabolic
interaction

Heart + Kidney + Metabolic
system

Preventive + integrative

Inflammation, insulin
resistance

Central
Foundational driver
Stages 0—4

Prevent progression



LVH vs CKD as predictors of CV events in
hypertension: a Greek 6-year-follow-up study
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Clinical cardiorenal Clinical disease
syndrome CKD CHF

Pre-clinical cardiorenal Microalbuminuria, LVH, LA enlargement, Organ damage
slight decrease in Diastolic dysfunction, r
Syndrome GFR reduced CFR

Asymptomatic stage

Hypertension, Diabetes, Obesity, Elderly, Smoking Risk Factors

Tsioufis et al, Cardiorenal Medicine 2013
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Pathophysiology Comparison

e 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

Patient focus Hospitalized HF/AKI Entire population spectrum
patients

Treatment Diuretics, dialysis, HF Lifestyle, GLP-1 RA, SGLT2i
therapy

Approach Acute/chronic Risk reduction and
management 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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