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Abstract

Cardiovascular-kidney-metabolic (CKM) syndrome, a novel concept formally proposed in 2023,
aims to integrate the complex pathophysiological interactions among obesity, diabetes, chronic kid-
ney disease (CKD), and cardiovascular disease (CVD). The introduction of CKM signifies a paradigm
shift from single-disease, specialty-focused care to a multi-system, interdisciplinary management
approach. This review systematically examines the definition, staging system, global epidemiologi-
cal characteristics, diagnostic methods, and management strategies of CKM. Epidemiological data
indicate that CKM is highly prevalent worldwide, particularly among middle-aged and elderly pop-
ulations, with significant variations across regions, sexes, and ethnicities. Diagnosis emphasizes
early identification through clinical assessment, laboratory tests (e.g., urine albumin-to-creatinine
ratio), and imaging. The core of management strategies lies in comprehensive intervention, includ-
ing lifestyle modifications centered on weight loss and dietary optimization, as well as combination
pharmacotherapy involving renin-angiotensin system inhibitors, sodium-glucose cotransporter-2
inhibitors, glucagon-like peptide-1 receptor agonists, and finerenone. This review aims to provide
clinicians with a systematic framework for the holistic management of CKM to reduce its disease
burden.
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1. 5|8

TEERJUHFER, JERE. S R#PU(Insulin Resistance, IR) ## R (Diabetes Mellitus, DM). 0 L5 5
Jii(Cardiovascular Disease, CVD)F11& 4 5 I/ (Chronic Kidney Disease, CKD)) f B E 1, 2S5
FENFAERRE, CHONERAILTA RS, HitaiEmiTE A, SR, X LR K B pE AT T 7 G
J7o BEE AT HLERIIGARUESE FC R, ATVCRBRE O R S DB Rl 2 (B A7 £ 2 I E
B, MEEN 2 A B IR IR ST I Z A 800 2 FRHME . £ 5T, 2023 4 10 H, OBERBEILE
£ fiE(Cardiovascular-Kidney-Metabolic Syndrome, CKM)iX —ME &4 IExUHE [ 1], AR EELITBUN “ B
Fis 4 BRE | “Z ARG, EBEERY PR . CKM AU S5 AR &, BRI 10 i RS
AVE AR IFE T RS . eah, RN G TAERT A, B R, HEAAEAL ., ShZ R B EAN
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RAT 3 XERRY S CVD MR TR 2] [3]. Lin FAKI, SARET TAERMIE, BT TR
e LT R AR e, LA EE O 1,74 [4] . X BRI R B 75 HE— 2P n5s CKM. 531380 | #af Tl
AR J7 SO I 5800697, ATRB B BE RE[5] [6]. [RIE, MTRBGLSE . 4 i 91 Sk A P
R, X CKM AT R RHE . RGEME. BRIRIGYT, HIESCHLLATRR; o e f e
B, TR CKM R 4, ol /3 s B 2

2. CKM H9E X Fn5rHA

CKM #58 SUA— P FEZRELARES, IR BEIRI 08 B U3 A0 Co XL 2 T s B A B AH L
TER R e TR .. 5 “RRLEEIE7]. OB LREAE[8] O MR EHEIR[9]” M-S A K2, CKM
B AffH B 05 A0 LB B N — A R R VISR AE , FEIR A 3 [ 110 B A BT 1) A0 X ) A ELAE 5
IS, BRI T — AN W R Gk o 2 ™ AR R IR 5 T

CKM H] 3y Fi i 0 BACKE O 45 B AR RURG: IR 32)« 1 AR D 20 3l 2R )« 2 (A HRAR I fa
KZ B CKD). 3 #(CKM & FFEIGK CVD)FI 4 (CKM & FFIEIKR CVD) [1], BARpIHIE 1. @il s
WIRT LR B, AR Th REREAS ) H 030 B0 I R B (R 453407, 1O IR0 A 9 AR 453 T A B
BRI T CKM FIANE o BT RS VA 301 TR0 50 L f 48 G L 2

Table 1. Staging of CKM and its basis
F 1. CKM By B R 2R YR

7 A
0 WAHBE/NEM. CKD SUFInAMGR CVD. ARSI R =Bt H W hE . ACBEREE. BEIR)

ABE/AERE(BMI > 23 kg/m?) REFBAERE(L /IR > 80/90 cm) sk iR 41 4 Th g 2L 1A
(EMEMPE > 100~124 mg/dl B HbAlc £ 5.7%~6.4%2 [f]), TEHAMALH G K B CKD fy4M&

2 HUAREH G N [ =B H i ME>135 mg/dl) @il AREZEEAE. BRI ]E CKD ANk

I RS FEREAE M CVD BREIG PR O 7 308 B AP AE D) Be W B IR . FLABAR I Rl 3 8l CKD
TGRS FEREALYE CVD: i IR Eh kA5 L2

3 WA Sy REsE BT O AR EYI(NT-proBNP > 125 pg/ml, 2ot/ 5 4 s BUAeS & A
T>14/22 ng/L, LM/ MESBESEE 1> 10/12 ng/L)EGHE A O3 E S H 02 W
TEIGPR CVD FIRESE 2. & RS CKD AT 10 4 CVD KUK =

PR CVD GRS, L A58, Ao, SNHZVBRIERT . LB BIED). 6% 100t e Sk ARRE
S G A % CKD

40 W VR

4b : VIO

W CKM, OBERELEEE: CKD, B EER: CVD, OMEHH; BMI, KFRIEH: HbAlc, WLIMAEA;
NT-proBNP, N A B B F ik 5

1

3. CKM KIRITIRE

dEJUHESR, BT, 2 BRI . CKD A1 CVD [R5 E AW ETF, CKM 4 &AL AE 4 RS
W BERAT10]-[12], FHE5A RS I,

KT NBEF CKM AT FRHE IR 700G T A6 389 . — i T NHANES (2011 5£~2020 %) 10,762 4
NI TR, 10.6% 4 0 ¥, 25.9% 4 1 #, 49.0% A4 2 ¥, 5.4%HK 3 #, 9.2% N 4 #. H, 45~65
AR B NHER) CKM 73 R 35 5T 20~44 SR BLNEE, TtEm T PE[12]. B 70 ) o 28 R A DR KR
FasE. TMAM, Bk % NHANES ARE2011 4E~2018 4E) AT 4Rk S 7 JLFAH R4 391 0 A F A
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Guit2# 2 R [13]. Bk NHANES LA, Sk BAT AR &= IR RS8R, CKM ek Bn et £
TAER—EIER M, 79.5%M BTN EA CKM 26 1E, HA 1 & IL(41.6%), 4 B8 6.7% [14] [15].

HRIZH) CKM AT B BN AT . ok B B 14 B R 5T R, CKM 7R 248 AR
UL, BN 83.7%, MR By (3~4 W) IR N 10.1% [16][17]. HHr, CKM 2 #IF A% 0L, il CKM
MR ER. BYEZFE NI R AR 125 E R 2 T R 2 A 2= 5, Rk
[ CKM [ B 2R (74.8%) I T E[11].

T BRI CKM 5 ZR B BN/ . — Tk A & KR IR 5T tH, CKM B 2 7E 2018 4242 2021
RN BT BT 15]. Sk 25 E A4 Y447 (UK Biobank) 2006 4E 2 2010 4F 40~69 % 4E A HI3UE 7, CKM
PL2 B F . ACH 12.7%0 8 AN CKM KUK 3R (RF CKM 0 ), H. 53 M bE 2 P 56 AT e G
HIHRE[18]0 XEERING FIR WL FAH L

ARG FR S CKM BN R E R B E . AEHE AR S ILE A 5S CKD A0 /) 5 3 (Heart
Failure, HF) &5 % 50 &, 1 PUHEF B AOAERE. DM A CKD RO R B . BEI7A) Rtk 5 95 R U 45 vk o
R R Z R, #E— PR T X A AE[19]-[21].

FEME I BRI AI AL SEM A iR N L DX 2 41, CKM OB A FL G BR o (B 3 T ABERI AT 20T 7
BPAE7E S ThAE IEH B BL R, AR Th REMRehs th 2 B35 1 i CKD Al CVD H X, 1M S ShEER) T 2 it —
AP SETNC L AR, 3X 5 R R TGO [22]. R, 5 BT R TE 20 7R A MR CKM A5G4S J& i &,
AR R E . TREAVEIE . thAh, HEhsh = 06T &M B gt (Al 43 B oA A0 B 0 AR 26 R il
MR DLAGX BeR AR PRI PR 5 A2 o SR 82 1 6] T BRI — 5 28 0 L 2L

4. CKM E9iZHR

CKM [ AR F 1y et e 0 2 . 2 REGNRFIEZOR IS T R H AFE IR R VPG . 58
W EM AR IR EENNLEE TTE23] [24].

4.1. IEARIERE

P 7 HER R 5 3R A2 KM B EA,  DRIIbE, PP P AR 007 8 & 3R RO T R VA v ey
KB — . ZRIPEEREGME. UGPSR ERTR « TR SEGRIIRE F S5 BRAE S A 2 R s 5X
B R EENERER . BEAARREOREEE. EAICHE. BRI L. thAh, e 4
THT AR Sk 60 T AN T e, LRS00 R SRR Rt B R e e < 3609 R 3 sl 70 B A U9 A
FAEIRUAZ FR S BLIRAIK ) k2 7 2 L3RR A

42. SWEHE

S E R A G IE IR . ML ZL & (HbALe). FFINAER 2. JRER. LG ANAL 0B /N ER g
(eGFR). #5 B4 5kAF, NI B8 BURRE A R 12 E/WLEF LU (WACR) . R uACR i fIRRE, (H
FE R 590 R0 W 0 95 R 2 O G EL A E B I [25], AR FI R & CKM (IS AE VbR &4, ALRETN &
FREE 9 KU, 385 CKM AN B TS 25 V0AH 96261 .

43. HRERE

S SR A T O I AN B AR REAT RS I EE RN T BEVE MG . O I RBA KRG A A, FE
O O BRI IR R (MRI) 3080 bk 4 — o 5 A etk B AR AV 2 55, TPl 2 O =
JEFT G RS K FEREAL RS . BT RAR B S, EFEEA . CT M MRI, TP B M RE A RLF4E1L .
DRI, o S0 s G 1 A2 A 2 2 R 45 1T DU K T T CKOME 3 J Ao 1 38 S ) A 1
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CKM [ SRAIR T A T A SG B B RS AT, A RE « WE PR RS R, 32 AT T
fitio XPARRS R ERIE . SCI0 A EIRAR AR A PR R SE T, A Bh T 34T 05 5 e S M 2iia 7
TR LR B AR IS s S5 U7 SO0 R TR 6 i, BE9 A3 R ik 2 30 e O i
RGN IR 5 05271 -

5. CKM B EIEHRRE

CKM I HF il BRI PR 2 HBRAR IR E A U705, RIS RIS A0 B0 B 70 A I
THREREGREAT T 530 000 T 208 92 B0 4 s ot Joe 22 O B E[ 28] [29], TR L EE bt L 45 R B A0
Ji sAZIRTT -

5.1. EEANT

REE . RE BTGB — R FRAT 2 — By A R Il i) ok . AN R AR 7 :C
AT HBUR R R, HARS S EUR I DRl i 5l K 2 KRG ppt e, o A4 sy R B
CKM HFEAHE[29]-[31],

fT CKM 2 RIS RS), PRI E 0 T 1B 2% CKM ik i 22 0CE 2 J8 W DR 1) H AR N
5%, IXFELE TR EAEZ R A A ME T [32]. EM LM EREEHRER. ERMER gRxk
1 A AT 94 6 B TR 3% 22— [33 ] o YRR NI 94) — T W TR AT 9 R B, 8 0 L ot ) ST A0 A BN T o e 4
FIK 40% [34]0 kD EEIN A i R BR N AT AR AT Eh 4 267 0 A0 T 5T A 7 470 5 2 R TR S L T S P W S B A,
LR WN(AGEs) I A, HETT IR SORE AN A I, AT 5035 i B R AR BTN E 22 eGFR 1) T FE[35]. Hhr
M ZabE R RE ST A (DASH I B 55 iR s . KRR BO RN R ERA, &
ATAT B3 i 5 AR PRARBIIKAELL . FESZ eGFR {1 T BEAIIRER 18K 11 IR [29]

HARMR G, R RAEEZES), o mEshae. SRRt myilEs &k
TEBNTIBT CKM 1A% [36], AT BRI BENRIT « S AR U DR o BRARS DL N B4 7035 3 B A J 134T 2220 150
SR S R A S BN AN 2~3 IRBIPLRHIZ Bl . JRE TR A GLP-1 3244 77 vl 25 BRI R0
HAEAE IR R ) kAR, JCHIE T R G S E SORAMER) CKM 3 . R TR ) 3 e
R 5 ZR TR ) 0t AR i R FEG 85 P I B AL s 72 G W IR 45 )= TSR D 23, W AE4% eGFR
T B ANHEIR T R B AIL[37] [38]

ltk, 76 CKM AR TR B B . IR B S5 At AT D153, et 2%k BMI
I RERE T, AT ARG o I A XU« o LA AR 50 B M S B, 7 PR AN R T30 (90 X2 [29]

5.2. Z5M0iRTT

CKM 250367 BE 75 2B L [ s 2R AR BEALH, [R] I 75 SRR S A [7] 38 1) 38 B %2 B AR EE ) E A
TRALHIIRTT 75 %8(23] [39] [40].

5 FH AL 7 55 7k 3R A T D 1) 7R (A CER) BRI R 7K 3 S2 AR BRI 7T(ARB),  BIEF 3% - ML SRR R0
fil(Renin-Angiotensin System Inhibition, RASi), &77J7 CKM HEf . RASI Al A RECM A SEA RO
PR, R &R R 20 30% [41] [42]. 180 E IR S JoIRA T, B8 AR I e
B AR L, BPAE eGFR T BRI A R 12 24[43].

P2 BOREER TS B A S R, N RN R BN - e &R B[R #5322 2 (Sodium-De-
pendent Glucose Transporters 2, SGLT-2)#ill 7). SGLT2 #lifilFlii ik i MR FR . 8N DL K Il 42 B T 28 0
FVE LT AEAC S 2 AL, A0 GE B PG i A e R AR B IR DR, SKILZ Rguik
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2i[44]-[48].

2 BUHE PR T A R Rz oI R S A B O, 3 e (kSO AN AT AT 3 BUE IR DR R R TR
£ B TR 52 AR5 9177 (Mineralocorticoid Receptor Antagonists, MRA ) i H4F 4EAL R P00 M5 RS E
JIE[49] [50]o PRI, JEZ 00 M G HO&E A T 0 2 R O PR B8 s Ak, BIFFE W], SGLT2 il 55 A
A 23 I e 1 7] [ B I H RSR[5 1] 6

o v IR ZR AR AR-1 (GLP-1) S4B sh FIFE BRARAR B L Y697 2 B8 PRI S 175 508 R 2 A 7 T 197 280
VI[52]. LAk, WEFRED], wISEREIRAE 2 AU R0 B0 8 b i 22 1 8ty . KB DR T B O I A
T XU T 8RB S [53 ] BRI 22 (FAIEHE 22 1, GLP-1 323 sh 7@ i e A . BRI A B A R BT 4
TER, SReScE Moyl PRGOS K . RS IE, R SCI RS E [54]-[56].

ST Bl ik o AR AL PE O I %97 (A therosclerotic Cardiovascular Disease, ASCVD) & XU 3%, TERGHE
WOLH R BB NRIRTT[57]. MZBEIRZ, JUHRAMITRZY), wFEIK CKD Frf 7 A& 1) ASCVD
AR o TR H I =R IR B A () FIHT AL R A AL BV B 3 /kexin 9 AU (Proprotein Convertase Subtil-
isin/Kexin Type 9, PCSKO) 254, ] G2 iy g 78 [0 ML 3R 2

BT CKM RAZ RGNRr AL, Rl 75 ZE0C A FH 24 DR ISR AT BRI O o A8 ARG AN LR 4
ko @Ik ASEE LI 25T BLAN, MM RESAE RSN 7155 RIE. £R4EA A 2 T 455G Bk (1)
PRA PR @ % b AN Y B R RN . MR AV ERE, BREIRIT T RHREFEEARZY N2
(A2 S AFEA R A AR . AR RS ER 253l A AR 26 I R = L 25807 A RAHBLAE
XONAEZE S TRk 1) B A 2534 T S0 . BRI S, £ CKM HEI T, e &, 24/t
RGBT TR, XN T BRI IR s i /MU 3 B E 2L,

6. REERE

O FARBER G AE(CKM) R, 200 2 AT 4Bk B I S B PRI« A8k B R 15 0L A P0G vt P2
LR BUIR IR ZI EI N o B M T e R B 22, R fARRN A BIX S A HORBR B B AL T &0 RS
PERIHEZE . ATl CKM [5E S5 70 ] S RRAT IR S2RHIE S ISR SR G BN, il 1 TR
DUSE~ A i S0 B )y P EAT S TR B AN 25 5 T A EE 24

UGS 7 REVRE, CKM YURI RS 2 Phik. &5, SRREUTRABER AR, JtHs=Zk
BRI N [ K AR IS, BRI T X2 PR Bk G H I ER PP AL . I, CKM %2012 [R]
B A F AT . IXEh B 2K R HO TS I RE R, I/ RS, KR BRI FE R BT . 3=, 24
HIZ W TR BERA R, B LB SO R . SR XOs A7 5%, ISEBUE T Z M0, 2R
RIEET [ BEAh, P RNA L A2 AN (5 4 22 20 DL RE S b 7S ) S X R
SYTH AT TR SR BL X EhR S A T R RHER R b . ML IT 18 5 KR YR
ft—D5e, MMHES) CKM FIEIEAMAL T, 5600, fEiRy7 s b, BIRZ MY SGLT2 il
A\ GLP-1 32 fkahiil AERFIE S OBt 2 /403K, ERfliikE 2%, 8L EARR
WHECUIASFEI R AR ShRE 7> 8 P I T2 5, T BE 28 SN Skt FEM LS PR R 5 7. JRER
K, CKM [ U 58 B B R HE . R SR RETT AR o SRS FEMI DM RS ARk 58 3 12 I
AAMEAIRTT, AT OR T %2 CKM S20 () S i RE IR A3 B 4 )R

e HE

WARBEES TR AL 2026 FEERES RGE T RE B, TS 23, WELK: &8
R = HIBR e = 95 N D3 ik S8 BREUIR R BF-5 %8 St 7

DOI: 10.12677/jcpm.2026.54253 305 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2026.54253

G

SE

(1]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Ndumele, C.E., Neeland, 1.J., Tuttle, K.R., Chow, S.L., Mathew, R.O., Khan, S.S., ef al. (2023) A Synopsis of the Evi-
dence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic (CKM) Syndrome: A Scientific
Statement from the American Heart Association. Circulation, 148, 1636-1664.
https://doi.org/10.1161/cir.0000000000001186

Shanafelt, T.D., Mungo, M., Schmitgen, J., Storz, K.A., Reeves, D., Hayes, S.N., e al. (2016) Longitudinal Study Eval-
uating the Association between Physician Burnout and Changes in Professional Work Effort. Mayo Clinic Proceedings,
91, 422-431. https://doi.org/10.1016/j.mayocp.2016.02.001

Shanafelt, T.D., Boone, S., Tan, L., Dyrbye, L.N., Sotile, W., Satele, D., et al. (2012) Burnout and Satisfaction with
Work-Life Balance among US Physicians Relative to the General US Population. Archives of Internal Medicine, 172,
Article No. 1377. https://doi.org/10.1001/archinternmed.2012.3199

Lin, C. and Li, C. (2009) Prevalence of Cardiovascular Risk Factors in Taiwanese Healthcare Workers. Industrial Health,
47, 411-418. https://doi.org/10.2486/indhealth.47.411

Rumrill, S. and Shlipak, M.G. (2025) The New Cardiovascular-Kidney-Metabolic (CKM) Syndrome: An Opportunity
for CKD Detection and Treatment in Primary Care. American Journal of Kidney Diseases, 85, 399-402.
https://doi.org/10.1053/j.ajkd.2024.09.016

Cases, A., Broseta, J.J., Marqués, M., Cigarran, S., Julian, J.C., Alcazar, R., et al. (2024) Cardiovascular-Kidney-Meta-
bolic Syndrome Definition and Its Role in the Prevention, Risk Staging, and Treatment. an Opportunity for the Nephrol-
ogy. Nefrologia (English Edition), 44, 771-783. https://doi.org/10.1016/j.nefroe.2024.11.011

Reaven, G.M. (1988) Role of Insulin Resistance in Human Disease. Diabetes, 37, 1595-1607.
https://doi.org/10.2337/diab.37.12.1595

Bock, J.S. and Gottlieb, S.S. (2010) Cardiorenal Syndrome: New Perspectives. Circulation, 121, 2592-2600.
https://doi.org/10.1161/circulationaha.109.886473

Ormazabal, V., Nair, S., Elfeky, O., Aguayo, C., Salomon, C. and Zuiiiga, F.A. (2018) Association between Insulin
Resistance and the Development of Cardiovascular Disease. Cardiovascular Diabetology, 17, Article No. 122.
https://doi.org/10.1186/s12933-018-0762-4

Huang, Q., Li, Y., Zhou, X., Zou, X. and Ji, L. (2025) Prevalence of the Cardiovascular-Kidney-Metabolic Syndrome in
3 Chinese Cohorts. JACC: Asia, 5, 116-118. https://doi.org/10.1016/].jacasi.2024.10.016

Hong, S., Kim, J., Han, S.S., Shearer, J.J., Joo, J., Choi, J., et al. (2025) Prevalence of Cardiovascular-Kidney-Metabolic
Syndrome in Korea: Korea National Health and Nutrition Examination Survey 2011-2021. Epidemiology and Health,
47, €2025005. https://doi.org/10.4178/epih.e2025005

Aggarwal, R., Ostrominski, J.W. and Vaduganathan, M. (2024) Prevalence of Cardiovascular-Kidney-Metabolic Syn-
drome Stages in US Adults, 2011-2020. JAMA, 331, 1858-1860. https://doi.org/10.1001/jama.2024.6892

Minhas, A.M.K., Mathew, R.O., Sperling, L.S., Nambi, V., Virani, S.S., Navaneethan, S.D., et al. (2024) Prevalence of
the Cardiovascular-Kidney-Metabolic Syndrome in the United States. Journal of the American College of Cardiology,
83, 1824-1826. https://doi.org/10.1016/j.jacc.2024.03.368

Chang, R., Parekh, T., Hagan, K.K., Javed, Z. and Ostrominski, J.W. (2025) State-Level Prevalence of Cardiovascular-
Kidney-Metabolic Syndrome Stages in the United States, 2011 to 2023. JACC: Advances, 4, Article ID: 101754.
https://doi.org/10.1016/j.jacadv.2025.101754

Lei, L., Li, J., Ding, W., Wang, W., Yu, Y., Pu, B., ef al. (2025) Associations of Cardiovascular-Kidney-Metabolic
Syndrome with Premature Mortality and Life Expectancies in US Adults: A Cohort Study. Cardiorenal Medicine, 15,
484-495. https://doi.org/10.1159/000546618

Zhang, H., Hu, Z., Wu, J., Li, Y., Jiang, S., Jin, L., et al. (2025) Prevalence of Cardiovascular-Kidney-Metabolic Syn-
drome Stages among Middle-Aged and Older Adults in China. JACC: A4sia, S, 393-395.
https://doi.org/10.1016/j.jacasi.2024.12.003

He, D., Zhang, X., Li, C., Yang, C., Yu, M., Wang, J., et al. (2025) Rising Prevalence of Cardiovascular-Kidney-Meta-
bolic Syndrome in China, 2010-2019. JACC, 86, 213-216. https://doi.org/10.1016/j.jacc.2025.05.030

Zhang, Y., Gao, J., Liao, G., Gao, Q., Huang, Z., Zeng, C., et al. (2026) Cardiovascular-Kidney-Metabolic Health, Ge-
netic Susceptibility, and the Risk of Dementia: A Prospective Cohort Study. The Journal of Prevention of Alzheimer’s
Disease, 13, Article ID: 100325. https://doi.org/10.1016/j.tjpad.2025.100325

Wang, Y., Dong, T., Wang, B. and Zhang, P. (2026) The Association between Life’s Essential 8 Health Behavior Com-
ponent Score and All-Cause and Cardiovascular Mortality among U.S. Adults with Cardiovascular-Kidney-Metabolic
Syndrome Stages 0-3. Preventive Medicine, 202, Article ID: 108360. https://doi.org/10.1016/j.ypmed.2025.108360

Zhu, R., Wang, R., He, J., Wang, L., Chen, H., Niu, X., ef al. (2024) Prevalence of Cardiovascular-Kidney-Metabolic

DOI: 10.12677/jcpm.2026.54253 306 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1161/cir.0000000000001186
https://doi.org/10.1016/j.mayocp.2016.02.001
https://doi.org/10.1001/archinternmed.2012.3199
https://doi.org/10.2486/indhealth.47.411
https://doi.org/10.1053/j.ajkd.2024.09.016
https://doi.org/10.1016/j.nefroe.2024.11.011
https://doi.org/10.2337/diab.37.12.1595
https://doi.org/10.1161/circulationaha.109.886473
https://doi.org/10.1186/s12933-018-0762-4
https://doi.org/10.1016/j.jacasi.2024.10.016
https://doi.org/10.4178/epih.e2025005
https://doi.org/10.1001/jama.2024.6892
https://doi.org/10.1016/j.jacc.2024.03.368
https://doi.org/10.1016/j.jacadv.2025.101754
https://doi.org/10.1159/000546618
https://doi.org/10.1016/j.jacasi.2024.12.003
https://doi.org/10.1016/j.jacc.2025.05.030
https://doi.org/10.1016/j.tjpad.2025.100325
https://doi.org/10.1016/j.ypmed.2025.108360

G

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Syndrome Stages by Social Determinants of Health. JAMA Network Open, 7, €2445309.
https://doi.org/10.1001/jamanetworkopen.2024.45309

Li,J., Lei, L., Wang, W., Ding, W., Yu, Y., Pu, B., et al. (2024) Social Risk Profile and Cardiovascular-kidney-Metabolic
Syndrome in US Adults. Journal of the American Heart Association, 13, €034996.
https://doi.org/10.1161/jaha.124.034996

Xie, Z., Yu, C., Cui, Q., Zhao, X., Zhuang, J., Chen, S., et al. (2025) Global Burden of the Key Components of Cardio-
vascular-Kidney-Metabolic Syndrome. Journal of the American Society of Nephrology, 36, 1572-1584.
https://doi.org/10.1681/asn.0000000658

Gregg, L.P., Bozkurt, B. and Navaneethan, S.D. (2025) Risk Assessment in Cardiovascular-Kidney-Metabolic Syndrome:
An Opportunity to Individualize Evidence-Based Therapy in CKD. Clinical Journal of the American Society of Neph-
rology, volume, page. https://doi.org/10.2215/cjn.0000000973

Batko, K., Saczek, A., Banaszkiewicz, M., Matyszko, J., Koc-Zorawska, E., Zérawski, M., et al. (2024) Comprehensive
Assessment of Cardiovascular-Kidney-Metabolic (CKM) Syndrome: Novel Tools for Assessment of Cardiovascular
Risk and Kidney Outcomes in Long-Term Kidney Transplant Patients. Polish Heart Journal, 82, 760-770.
https://doi.org/10.33963/v.phj.101062

Audehm, R., Dwyer, K., Munoz, A., Rasalam, R., Turner, G. and Hespe, C. (2026) The Hidden Threat: Primary Care-
driven Strategies for Earlier Chronic Kidney Disease Detection in Australia. Australian Journal of General Practice, 55,
147-153. https://doi.org/10.31128/ajgp-03-25-7587

Claudel, S.E. and Verma, A. (2025) Albuminuria in Cardiovascular, Kidney, and Metabolic Disorders: A State-of-the-
Art Review. Circulation, 151, 716-732. https://doi.org/10.1161/circulationaha.124.071079

Sartini, J., Rooney, M.R., Schrack, J.A., McEvoy, J.W., Ndumele, C.E., Zeger, S., et al. (2026) Light Physical Activity
and All-Cause Mortality in US Adults across Cardiovascular-Kidney-Metabolic Syndrome Stages. Journal of the Amer-
ican Heart Association, 15, €046271. https://doi.org/10.1161/jaha.125.046271

Khan, S.S., Coresh, J., Pencina, M.J., Ndumele, C.E., Rangaswami, J., Chow, S.L., et al. (2023) Novel Prediction Equa-
tions for Absolute Risk Assessment of Total Cardiovascular Disease Incorporating Cardiovascular-Kidney-Metabolic
Health: A Scientific Statement from the American Heart Association. Circulation, 148, 1982-2004.
https://doi.org/10.1161/cir.0000000000001 191

Shahid, I., Philip, J., Avenatti, E., Laddu, D., Shapiro, M.D., Khera, A., et al. (2025) Lifestyle Interventions in Cardio-
vascular-Kidney-Metabolic Syndrome JACC: Advances Expert Panel. JACC: Advances, 4, Article ID: 101788.
https://doi.org/10.1016/j.jacadv.2025.101788

Li, P., Sun, X., Sun, Y., Shang, H. and Tu, D. (2025) Correlation between Overall Lifestyle Score and Advanced Stages
among Patients with Cardiovascular-Kidney-Metabolic Syndrome: NHANES 2011-2020. European Journal of Medical
Research, 30, Article No. 1063. https://doi.org/10.1186/s40001-025-03339-z

Wang, M., Qiao, Y., Lin, R, Yu, Y., Zhao, M., Standl, M., et al. (2025) Association between Cardiovascular-Kidney-
Metabolic Syndrome, Lifestyle, and All-Cause and Cause-Specific Mortality: A Prospective Cohort Study. eClini-
calMedicine, 90, Article ID: 103596. https://doi.org/10.1016/j.eclinm.2025.103596

Ndumele, C.E., Rangaswami, J., Chow, S.L., Neeland, I.J., Tuttle, K.R., Khan, S.S., et al. (2023) Cardiovascular-Kidney-
Metabolic Health: A Presidential Advisory from the American Heart Association. Circulation, 148, 1606-1635.
https://doi.org/10.1161/cir.0000000000001 184

Dicken, S.J. and Batterham, R.L. (2024) Ultra-Processed Food and Obesity: What Is the Evidence? Current Nutrition
Reports, 13, 23-38. https://doi.org/10.1007/s13668-024-00517-z

Machado, P.P., Steele, E.M., Levy, R.B., da Costa Louzada, M.L., Rangan, A., Woods, J., ef al. (2020) Ultra-Processed
Food Consumption and Obesity in the Australian Adult Population. Nutrition & Diabetes, 10, Article No. 39.
https://doi.org/10.1038/s41387-020-00141-0

Uribarri, J. and Tuttle, K.R. (2025) Dietary Advanced Glycation End Products and Cardiovascular-Kidney-Metabolic
Complications. Clinical Journal of the American Society of Nephrology, 21, 332-345.
https://doi.org/10.2215/¢jn.0000000859

Ashton, R.E., Tew, G.A., Aning, J.J., Gilbert, S.E., Lewis, L. and Saxton, J.M. (2020) Effects of Short-Term, Medium-
Term and Long-Term Resistance Exercise Training on Cardiometabolic Health Outcomes in Adults: Systematic Review
with Meta-Analysis. British Journal of Sports Medicine, 54, 341-348. https://doi.org/10.1136/bjsports-2017-098970

Lin, Y., Kao, C., Hung, K., Yu, T., Liu, M., Lai, C., et al. (2025) Impact of Bariatric Metabolic Surgery on Cardiovascular,
Kidney, and Mortality Outcomes among Adults with Obesity and Chronic Kidney Disease across Different Time Frames.
Obesity Surgery, 35, 2877-2886. https://doi.org/10.1007/s11695-025-07939-w

Wang, L., Zhang, X., Chen, Y., Flynn, C.R., English, W.J., Samuels, J.M., et al. (2025) Reduced Risk of Cardiovascular
Diseases after Bariatric Surgery Based on the New Predicting Risk of Cardiovascular Disease EVENTs Equations.

DOI: 10.12677/jcpm.2026.54253 307 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1001/jamanetworkopen.2024.45309
https://doi.org/10.1161/jaha.124.034996
https://doi.org/10.1681/asn.0000000658
https://doi.org/10.2215/cjn.0000000973
https://doi.org/10.33963/v.phj.101062
https://doi.org/10.31128/ajgp-03-25-7587
https://doi.org/10.1161/circulationaha.124.071079
https://doi.org/10.1161/jaha.125.046271
https://doi.org/10.1161/cir.0000000000001191
https://doi.org/10.1016/j.jacadv.2025.101788
https://doi.org/10.1186/s40001-025-03339-z
https://doi.org/10.1016/j.eclinm.2025.103596
https://doi.org/10.1161/cir.0000000000001184
https://doi.org/10.1007/s13668-024-00517-z
https://doi.org/10.1038/s41387-020-00141-0
https://doi.org/10.2215/cjn.0000000859
https://doi.org/10.1136/bjsports-2017-098970
https://doi.org/10.1007/s11695-025-07939-w

G

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Journal of the American Heart Association, 14, €038191. https://doi.org/10.1161/jaha.124.038191

Shah, A., McDermott, J., Rao, V.N., Gupta, M., Barnes, S.G., Green, C.L., ef al. (2026) In-Hospital Virtual Consultation
to Implement Guideline-Directed Medical Therapy for Cardiovascular-Kidney-Metabolic Disease. JACC: Heart Failure,
14, Article ID: 102755. https://doi.org/10.1016/j.jchf.2025.102755

Quagliariello, V., Berretta, M., Bisceglia, 1., Giacobbe, 1., lovine, M., Barbato, M., et al. (2025) In the Era of Cardiovas-
cular-Kidney-Metabolic Syndrome in Cardio-Oncology: From Pathogenesis to Prevention and Therapy. Cancers, 17,
Article No. 1169. https://doi.org/10.3390/cancers17071169

Kang, H., Zhang, J., Zhang, X., Qin, G., Wang, K., Deng, Z., et al. (2020) Effects of Sacubitril/Valsartan in Patients with
Heart Failure and Chronic Kidney Disease: A Meta-Analysis. European Journal of Pharmacology, 884, Article ID:
173444. https://doi.org/10.1016/].ejphar.2020.173444

Australia, K. (2020) Chronic Kidney Disease (CKD) Management in Primary Care. Kidney Health Australia.

Bhandari, S., Mehta, S., Khawaja, A., Cleland, J.G.F., Ives, N. and Cockwell, P. (2024) Evaluation of the Stopping
Angiotensin Converting Enzyme Inhibitor Compared to Angiotensin Receptor Blocker (STOP ACEi Trial) in Advanced
and Progressive Chronic Kidney Disease. Kidney International, 105, 200-208. https://doi.org/10.1016/1.kint.2023.09.012

Forzano, 1., Wilson, S., Lombardi, A., Jankauskas, S.S., Kansakar, U., Mone, P., et al. (2023) SGLT2 Inhibitors: An
Evidence-Based Update on Cardiovascular Implications. Expert Opinion on Investigational Drugs, 32, 839-847.
https://doi.org/10.1080/13543784.2023.2263354

Beers, B.D., Chebrolu, B., Stern, G.M., Buckley, L.F., Vaduganathan, M., Bhatt, D.L., et al. (2024) SGLT2 Inhibitor
Prescribing in Cardiovascular-Kidney-Metabolic Syndrome. American Journal of Cardiovascular Drugs, 24, 841-844.
https://doi.org/10.1007/s40256-024-00687-9

Paolisso, P., Bergamaschi, L., Santulli, G., Gallinoro, E., Cesaro, A., Gragnano, F., et al. (2022) Infarct Size, Inflamma-
tory Burden, and Admission Hyperglycemia in Diabetic Patients with Acute Myocardial Infarction Treated with SGLT2-
Inhibitors: A Multicenter International Registry. Cardiovascular Diabetology, 21, Article No. 77.
https://doi.org/10.1186/s12933-022-01506-8

Heerspink, H.J.L., Stefansson, B.V., Correa-Rotter, R., Chertow, G.M., Greene, T., Hou, F., et al. (2020) Dapagliflozin
in Patients with Chronic Kidney Disease. New England Journal of Medicine, 383, 1436-1446.
https://doi.org/10.1056/nejmoa2024816

Mone, P., Lombardi, A., Kansakar, U., Varzideh, F., Jankauskas, S.S., Pansini, A., ef al. (2023) Empagliflozin Improves
the MicroRNA Signature of Endothelial Dysfunction in Patients with Heart Failure with Preserved Ejection Fraction and
Diabetes. The Journal of Pharmacology and Experimental Therapeutics, 384, 116-122.
https://doi.org/10.1124/jpet.121.001251

Agarwal, R., Filippatos, G., Pitt, B., Anker, S.D., Rossing, P., Joseph, A., et al. (2022) Cardiovascular and Kidney Out-
comes with Finerenone in Patients with Type 2 Diabetes and Chronic Kidney Disease: The FIDELITY Pooled Analysis.
European Heart Journal, 43, 474-484. https://doi.org/10.1093/eurheartj/ehab777

Bakris, G.L., Agarwal, R., Anker, S.D., Pitt, B., Ruilope, L.M., Rossing, P., et al. (2020) Effect of Finerenone on Chronic
Kidney Disease Outcomes in Type 2 Diabetes. New England Journal of Medicine, 383, 2219-2229.
https://doi.org/10.1056/nejmoa2025845

Agarwal, R., Green, J.B., Heerspink, H.J.L., Mann, J.F.E., McGill, J.B., Mottl, A.K., et al. (2025) Finerenone with Em-
pagliflozin in Chronic Kidney Disease and Type 2 Diabetes. New England Journal of Medicine, 393, 533-543.
https://doi.org/10.1056/nejmoa2410659

Fadini, G.P., Giaccari, A., Broglio, F., et al. (2025) Type 2 Diabetes Remission after Initiation of GLP-1 Receptor Ago-
nists: Frequency, Characteristics, and Outcomes Using Multiple Definitions in an Observational Study. The Lancet Re-
gional Health-EUROPE, 59, Article ID: 101499.

Perkovic, V., Tuttle, K.R., Rossing, P., Mahaffey, K.W., Mann, J.F.E., Bakris, G., ef al. (2024) Effects of Semaglutide
on Chronic Kidney Disease in Patients with Type 2 Diabetes. New England Journal of Medicine, 391, 109-121.
https://doi.org/10.1056/nejmoa2403347

Allahwala, M.A., Marathe, C.S., Nelson, A.J., Psaltis, P.J. and Marathe, J.A. (2025) Established and Emerging Therapies
for Cardiovascular-Kidney-Metabolic Syndrome: Harnessing the Benefits of SGLT-2 Inhibitors, GLP-1 Receptor Ago-
nists, and Beyond. Heart, Lung and Circulation, 34, 995-1005. https://doi.org/10.1016/j.hlc.2025.07.005

Gajjar, A., Raju, A.K., Gajjar, A., Menon, M., Shah, S.A.Y., Dani, S., et al. (2025) SGLT2 Inhibitors and GLP-1 Recep-
tor Agonists in Cardiovascular-Kidney-Metabolic Syndrome. Biomedicines, 13, Article No. 1924.
https://doi.org/10.3390/biomedicines13081924

Salama, L. and Sinn, L. (2025) On the Front Lines of Cardiovascular-Kidney-Metabolic Syndrome: Review of GLP-1
and Dual GLP-1/GIP Receptor Agonists in CV and Kidney Health. American Journal of Health-System Pharmacy, 82,
693-709. https://doi.org/10.1093/ajhp/zxaf053

DOI: 10.12677/jcpm.2026.54253 308 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1161/jaha.124.038191
https://doi.org/10.1016/j.jchf.2025.102755
https://doi.org/10.3390/cancers17071169
https://doi.org/10.1016/j.ejphar.2020.173444
https://doi.org/10.1016/j.kint.2023.09.012
https://doi.org/10.1080/13543784.2023.2263354
https://doi.org/10.1007/s40256-024-00687-9
https://doi.org/10.1186/s12933-022-01506-8
https://doi.org/10.1056/nejmoa2024816
https://doi.org/10.1124/jpet.121.001251
https://doi.org/10.1093/eurheartj/ehab777
https://doi.org/10.1056/nejmoa2025845
https://doi.org/10.1056/nejmoa2410659
https://doi.org/10.1056/nejmoa2403347
https://doi.org/10.1016/j.hlc.2025.07.005
https://doi.org/10.3390/biomedicines13081924
https://doi.org/10.1093/ajhp/zxaf053

G

[57] Nelson, M.R., Banks, E., Brown, A., Chow, C.K., Peiris, D.P., Stocks, N.P., et al. (2024) 2023 Australian Guideline for
Assessing and Managing Cardiovascular Disease Risk. Medical Journal of Australia, 220, 482-490.
https://doi.org/10.5694/mja2.52280

DOI: 10.12677/jcpm.2026.54253 309 g RN PEAK = 2


https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.5694/mja2.52280

	心肾代谢综合征：从定义到综合管理的新视角
	摘  要
	关键词
	Cardiovascular-Kidney-Metabolic Syndrome: A New Perspective from Definition to Comprehensive Management
	Abstract
	Keywords
	1. 引言
	2. CKM的定义和分期
	3. CKM的流行病学
	4. CKM的诊断
	4.1. 临床评估
	4.2. 实验室检查
	4.3. 影像学检查

	5. CKM的管理策略
	5.1. 生活方式干预
	5.2. 药物治疗

	6. 总结与展望
	基金项目
	参考文献

