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Understanding Cardiovascular-Kidney-Metabolic Syndrome and
the Necessity of a Multidisciplinary Approach

Inha Jung

Division of Endocrinology and Metabolism, Department of Internal Medicine, Korea University Ansan Hospital,
Ansan, Korea

Cardiovascular-kidney-metabolic (CKM) syndrome is a progressive disorder resulting from the complex interaction between metabolic
risk factors, chronic kidney disease, and cardiovascular disease (CVD), leading to multi-organ dysfunction. Given the increasing
prevalence of metabolic syndrome, obesity, hypertension, dyslipidemia, and diabetes, a comprehensive approach to risk stratification and
management is essential. The American Heart Association introduced the CKM staging system to classify disease progression and identify
early intervention opportunities. Additionally, the predicting risk of cardiovascular disease EVENTs (PREVENT) equation was developed
to enhance cardiovascular risk prediction by incorporating metabolic risk factors, estimated glomerular filtration rate, albuminuria,
glycated hemoglobin (HbA1c), and social determinants of health. Unlike traditional risk models, PREVENT enables 10-year and 30-year risk
prediction of both CVD and heart failure in individuals aged 30 to 79 years and integrates the social deprivation index for a more equitable
and individualized risk assessment. However, as PREVENT is derived from United States population data, its applicability to Asian
populations, including Koreans, remains uncertain. Developing a region-specific risk prediction model using local cohort data is crucial for
optimizing CKM syndrome management. Furthermore, effective prevention and treatment require a multidisciplinary approach involving
nephrologists, cardiologists, endocrinologists, dietitians, and social workers. Implementing CKM staging and PREVENT in clinical practice
can facilitate early risk identification and personalized interventions, ultimately improving cardiovascular and renal health outcomes.
(Korean J Med 2025;100:68-74)
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Table 1. Definitions of CKM syndrome stages
Stage Clinical stage Definition
Ot CKM 23 @2l gl BMI2t 5{2|Z2| 7t ot (o] L1
= SH e Y (homoglycemia), Fd
&ef(nomotension), O|AX|EES
0| GleM CKDL} UMH = 25
4 (subclinical) CVD2| 5717t ¢t
= fEH
1EA| AESHXURZR] - IbR|IS/H|2Hoverweight/obesity),

= HAH22 Rl

ot71S Ol R = 7|5 01y XE=2S

CKDE @l= e

£ H|%abdominal obesity) &
7121 74
Zead QIOZ CHE CHA & L2I0|Lt

BMI > 25 kg/m? (Asian, > 23 kg/m?)

5l2|E2 > 88 cm (0{4), 102 cm () (Asian,
> 80 cm [044], 90 cm [E4])

FBG > 100-124 mg/dL or HbA1c 5.7-6.4%

254 ASCVDE= FE A-SM AM35|5Kcoronary ar—
tery calcification)2 ZIEtotH 2% computed
tomography angiography®lME &01 715

F34 HF= AE HI0|0MH A8 E= =30 X| &
2 FITSH=0] A% 0|20t 2] 2L NT-proBNP
> 125 pg/mL, hs—troponin T 2> 14 ng/L (6:4),
> 22 ng/L (&), hs—troponin | > 10 ng/L (O
), 2 12 ng/L (£4)

CKD IQ8#2 CKD 47| E= 57|(G4/G5 CKD)
E= KDIGO 7|E0M 012 =2 AgE
105 L CVD 24 2[310| =2 71l

25 CHAF 9181 201 £= DEMX|YES(triglycerides >
CKD St AEf 135 mg/dL), 1 &% (hyperten—
sion), metabolic syndrome, di-
abetes IE= CKD7t Q= 42
3EHA| F 34 (subclinical) Tt=5t/7|5 O|AM XXX, 7|Et
CVD CHAL 1™ 291 EE= CKDE S8t
MM ASCVD E+= subclinical HF
It Q= 82
ATHAHP Q& CVD7t YESHEE= TS O|Ad K|HEERE]

L 740
=7e

CHD (HF, stroke, PAD)

CKM /& Q9 == CKDE sht AF
5t AFEHOILM QLA CVD7} Z Y5}

CKM, cardiovascular-kidney-metabolic; BMI, body mass index; CKD, chronic kidney disease; CVD, cardiovascular disease; FBG, fasting blood glucose;
HbA1c, hemoglohin Alc; ASCVD, atherosclerotic cardiovascular disease; HF, heart failure; NT-proBNP, N-terminal pro-B-type natriuretic peptide; KDI-
GO, Kidney Disease Improving Global Outcomes; CHD, coronary heart disease; PAD, peripheral artery disease; AF, atrial fibrillation.

“High 10-year CVD risk estimated using the PREVENT equation.
"Stage 4a, no kidney failure. Stage 4h, kidney failure present.
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Table 2. Comparison of cardiovascular risk prediction models

ols =% A H= o= O 2t =8 oHF AE i
Framingham M A™ = BYAHZE, 72 108 HCHDE  30-74 71X Q= Zy HHOI SAIOZ OfA|
risk score EXHHEYAHE, 571 = A CVD A A M 80| Of QIZOIA b=
(1998/2008)* Y, IEY UM S 0, E UM Hlsd
= RF, ¢ 0 75M Ol&0ilM A
e
pooled cohort &9, ¢, QIF, & EYAHIE, 104 L ASC- 40-79 Q= HIY OfA|OfQl, S| ATHY]
equations VUK |HHIYAHE, 5 VD UM ACC/AHA 2% ZIZX| S 7|E} Q1B
(2013) 712, T AH 58 O, Zof a0 Qo 8t HiStof o T
gk RF, S ¢F 4oiM X 2™ = 2
HEE8 s HF o= 27t
PREVENT equa—- 9, 3%, & ZYAHE, 12 104, 304 W 30-79 CKM 2@ 2012 88 &g 4, 3|19
tions (2023) CX|HHSYAEE, £57|8  CVD°, ASC- HOZ Hty A== HIZ7H
2, BMI, eGFR, B8 R5, VD, HF 24 ALE|1 M 2% 201 Hty Et =37t, Et Q1B
EXOR, DA UM 580 L 7} #2=(UACR, MEs 'E
2 0MXEES UM =8 ™o HbAlc, HFX| @HH
2 UACR, HbAlc, RQEHS $)E Sl LSt ¥
o= 7t

30-504 CHARIOIA=
1041 2 3061 43 of
215

CVD, ASCVD, HFE &
zo| DYz 217t 7t

A Ol
T MmO

CHD, coronary heart disease; CVD, cardiovascular disease; ASCVD, atherosclerotic cardiovascular disease; ACC, American College of Cardiology; AHA,
American Heart Association; HF, heart failure; PREVENT, predicting risk of cardiovascular disease EVENTS; BMI, body mass index; eGFR, estimated
glomerular filtration rate; UACR, urine albumin-to-creatinine ratio; HbA1c, hemoglobin Alc; CKM, cardiovascular-kidney-metaholic.

“The Framingham risk score (1998) estimates the 10-year risk of CHD, including angina pectoris, myocardial infarction, and coronary heart disease
death. The 2008 version expands this to 10-year risk of overall CVD, including CHD, stroke, peripheral arterial disease, and HF.

PASCVD is defined as nonfatal myocardial infarction, coronary heart disease death, or fatal or nonfatal stroke.

‘CVD is defined as CHD, stroke, or HE.

o] o]Fofx|A] gko} A& HEEt YRS} 7hsAdol thet & 2 sto] 7 715N E fEshe A Ao R T
A7F F-E3 ol FRSY PCE 5 7IE W= 719k a5 29 2 919 7ok 559 A= Aol "Aort CKM staging
M= S A AE AFgoltt. &4, PREVENT AL 9] AlAgl2 A A9 TAE B3] gofste] 271 7id9] 719
TFAHR] =213 S AAI7E SAEA] ot =l 1 Adell & ASSkal CKMSF ke Aot | 7]ttt AHA
SHE BAouy Bl BAo] ol AlA|, SDOHS| A&E=Z & 7} CKM ¥ 89052 whgsto] 7iEet PREVENT Alihaf
449 SDI= v=9] AFA] $HHS AR Ve AEE 7| oS XY AE Bt 30-794 AFHlA 109
o] o] AR dAlA B8 o] Hhgsh] ok wEkd 3l 309 59k CVD H AR Y g 5T ¢ A=
PREVENT A4HAg eh=lofAl 282 wolle ol2igt At A=A 53] SDOH, CKD ¥ Bt o A %8 371 °

o

A 23] AAstolol o] T AFAL PYOE T £ E@Stel Hr FUsL AEst 9 B sk
V9l 4% A7 2 wEY 1Y 29 o] a7, T2} PREVENT AR 30 93 87300 44 28371o]
= S Aulsl Hs A SuolA Ashdel EAste] 4%

n= 3 7o) Washh wepd S AT E A7 el o2

Ylolel S uheto = Shel W& PREVENT AAHALS s
CKMZEFZS thit 918 291, CKD, CVD 219 54§ 30| A 94 340] 28317] SIat teelo] a78lc,
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