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Acute or chronic dysfunction Acute or chronic dysfunction 

Acute or chronic dysfunction Acute or chronic dysfunction 



Treatment of dysfunction Worsens function 

Treatment of dysfunction Worsens function 



Cardiovascular-Kidney-Metabolic Syndrome - CKMS
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Stage 0: No CKM risk factors 

Stage 1: excess or dysfunctional adiposity

Stage 2: metabolic risk factors

Stage 4: clinical CVD in CKM syndrome – end stage CKD

Stage 3: subclinical CVD or risk equivalents or very high-risk CKD

Stages of CKMS



Stage 0: No CKM risk factors 



Stage 1: Excess or dysfunctional adiposity

Over weight / obesity

Abdominal obesity

BMI ≥25 kg/m2

Waist circumference ≥88 (W)/102 (M)

Fasting blood glucose ≥100–124 mg/dL or

HbA1c between 5.7% and 6.4%



Κυτταροκίνες 

Stage 1: Excess or dysfunctional adiposity



Stage 2: Metabolic risk factors

Hypertriglyceridemia
Low HDL

Diabetes CKD

MS

Hypertension
Inflammation

Hypercoagulability

Endothelial dysfunction



Stage 3: subclinical CVD in CKM syndrome or high predicted CVD risk or very high-risk CKD

very high-risk CVD

Individuals with metabolic risk factors

very high-risk CKD

G4 or G5 CKD or 

Very high risk (KDIGO)

Echo/biomarkers

NT-proBNP ≥125 pg/mL

hs-troponin T ≥14 ng/L



Stage 4: Clinical CVD in CKM syndrome

HFpEF

CKD stage 4a / 4b



Imperative interdisciplinary 
care

HF / ischemic heart disease/AF + CKD (4b)

Particularly high risk for 
recurrent CVD events and 
mortality

Unique treatment challenges 
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Screening for CKM risk factors 

Frequency and intensity 
according to the CKM stage

Life time 

Age/ years 
5        20        40……50y



Screening for 

• Overweight and obesity: annually

• High blood pressure: 3y, annually

• Mental and behavioral health, SDOH screening for all children

• Fasting lipid panel recommended: 9 - 11y → 17-21y (FH..?)

• FPG/OGTT/HbA1c, ALT: 9-11y → (repeat in obese children)

Early life (<21 y)



Screening for (frequency according to stage) 

Obesity: annually

MetS components (every 1, 3. 5y according to CKM stage)

Liver fibrosis related to MASLD 

KDIGO staging (UACR/ serum creatinine/cystatin C (frequency according to stage)

Subclinical HF / CVD / CAC…

Adulthood  (≥21 y)

Social determinants of health



• Personal characteristics: race, ethnicity

• Economic stability

• Parental unemployment

• Food insufficiency, housing instability

• Child’s education needs

• Child’s health insurance

• Neighborhood environment 

• Difficulty paying bills

• Parental education

• Partner violence in household

• Alcohol / substance use in household

• Parental depression 

SDOH, social determinants of health



Development and Validation of the AHA PREVENT Equations Circulation. 2023



Cardiovascular-Kidney-Metabolic Syndrome – CKMS therapies:

Beneficial metabolic effects
CVD protection
Nephroprotection 
Mortality



SYNDROME









Alzheimer's, depression, alcohol abuse, 

non-alcoholic fatty liver disease

>300%



Discuss benefits/methods 

Lifestyle intervention

Bariatric surgery 

Metformin if IGT appears 

Pharmacotherapies 



Lifestyle / statins / fibrates / ω3

ACEI / ARBs 

ACEI / ARBs / SGLT2i / FINERINONE (DKD ?) 

SGLT2i

GLP1-RA

>9



GLP-1RAs in various subgroups

of patients with CKMStatins ± aspirin +…

…SGLT2i delay disease progression, prevent symptomatic HF, 

and reduce CV mortality

type 2 DM and/or multiple high CKM risk factors 
SGLT2i and GLP-1RA combination..
For CVD MACE risk reduction

ACEI / ARBs / SGLT2i / FINERINONE 



Secondary CVD prevention and concurrent metabolic factors, CKD, or both

IHD: aspirin or P2Y12 inhibitors

β-blockers, ARBs/neprilysin inhibitors, MRAs, SGLT2i (HFr/pEF)

LIPIDS: high-intensity statins, PCSK9i, bempedoic acid, inclisiran 

MS: Fibrates, ω3

Maximally tolerated ACEi / statins / SGTL2i / long-acting GLP-1RA / Finerenone

SGLT2i regardless of EF, DM status, and baseline UACR
eGFR > 20 mL∙min−1∙1.73 m−2 (patients on maintenance dialysis or recipients of kidney 
transplant allografts → NCT05374291). 
GLP-1RA
ARNi preferred over ACEi /ARBs
MRAs

CVD

HF

CKD

CVD
CKD 

HF



17,000: MI, stroke, PAD, BMI>27, HF (except IV), CKD (except ESKD), no DM



N Engl J Med 2023;389:2221-2232

Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes. SELECT clinical trial



• Personal characteristics: race, ethnicity

• Economic stability

• Parental unemployment

• Food insufficiency, housing instability

• Child’s education needs

• Child’s health insurance

• Neighborhood environment 

• Difficulty paying bills

• Parental education

• Partner violence in household

• Alcohol / substance use in household

• Parental depression 


