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Expert consensus on combination therapy and individualized treatment
selection for cardiovascular-kidney-metabolic syndrome
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Doctors Association; Collaborative Group of Cardio-Renal-Metabolic Center, Jinan University

[ Abstract |  This consensus aims to provide systematic and individualized clinical management
guidance for the pharmacotherapy of cardiovascular-kidney-metabolic ( CKM) syndrome. It adopts the
latest definition and staging system for CKM syndrome, emphasizing that its pathophysiology involves a
vicious cycle across multiple organ systems requiring intervention with multi-target drug combinations.
The core recommendation establishes a foundation of combination therapy based on four drug classes as
“pillars” ; sodium-glucose cotransporter-2 inhibitors ( SGLT2i), renin-angiotensin system inhibitors
(RASI), non-steroidal mineralocorticoid receptor antagonists (ns-MRA) , and glucagon-like peptide-1
receptor agonists (GLP-1RA). Innovatively, it proposes a “Three-Step Decision Algorithm” based on

disease stage, renal function ( estimated glomerular filtration rate, eGFR), and urine albumin-to-
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creatinine ratio (urinary albumin-to-creatinine ratio, UACR) , and designs a standardized “1-2-3 Week

Rapid Initiation” medication protocol to promote early combination therapy and reduce clinical inertia.

Furthermore, it clarifies optimized treatment pathways based on specific comorbidities (e. g. , heart

failure, obesity, atherosclerotic cardiovascular disease, etc. ) and underscores the critical roles of safety

management, patient education, and multidisciplinary collaboration in long-term care.
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Figure 1

Schematic diagram of the pathophysiological mechanisms of CKM syndrome"'
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Figure 2 Schematic diagram of core pathophysiological pathways
in CKM syndrome
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Table 1 Staging and core intervention strategies of CKM syndrome
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SGLT2i, RASi, ns-MRA, and GLP-1RA are established as the “Four Pillars” for combination therapy in CKM syndrome. For patients with heart failure,

ARNI is positioned as a superior alternative to RASi. Additionally, GIP/GLP-1RA offers a novel strategy for augmented metabolic control.
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Table 4 Medication recommendations for CKM syndrome ( Stages 0 —4)
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“ —7” indicates that there is no clear recommendation for this class of drugs in the current stage, or the existing evidence is insufficient to reach a

consensus, and therefore no recommendation is made; “ ®”
be included as one of the treatment options in clinical decision — making; “

nt stage and should be prioritized in the absence of contraindications.

indicates that this class of drugs has certain therapeutic value in the current st age and can

® o 7 indicates that this class of drugs has a core therapeutic status in the curre
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B Ifig e e CKM 251 #5571 o & 1Y)
KEEH 2R, N HE T eGFR 73 Z AT 8 & EAL . 2
T RAVL AR X560 M 45 re E I , AN [A] eGFR 43 )2 T
SGLT2i .ns-MRA % GLP-1RA 14 B HE1 5 FR

AT TSR BB R AL R AN LGET S
7 BYHNE o ASFERESCR LA BB A I R PR
P BN . (DeGFR =20 mL/(min - 1.73 m®) i,
Wl SGLT2i;(2eGFR =25 ml/ (min + 1.73 m”)
HLIM AR AR T2 4 Bl I, P25 1 ns-MRA

RIS, IR AT e b AT e o 7
%5 ET <GFR HEH CKM HWifE 5H%EY

Table 5 Drug selection and adjustment recommendations for CKM syndrome based on eGFR stratification

eGFRY /

SGLT2i ns-MRA? GLP-1RAY il
(mL-min~' -1.73 m~?)
=60 PR HEFERH (KT <5.0 mmol/L) M B DI REARXTOR B, TR FIRR U O B AR R B 6
45 ~60 WA HEREH (K <5.0 mmol/L) HetEfd o IR D) RE i A
30 ~45 WG HEFEE (K <5.0 mmol/L) Mt T I B Ty B -5 it
25 ~30 AN HEFEMA (KT <5.0 mmol/L) TS SGLT2i {570 B 32 , HoAth 24 75 4 i ik
20 ~25 HEFE AN TS SGLT2i 155 .0 B AR 15 , HoAD 245 775 ™ A% i 126
15 ~20 AL H AHELAE RN SGLT2i 575 0 B AR 25, LA 245 175 ™A% Ui 6
<15 AHEREE AHERAE AR B Z RIS , F SO SR S A

D HEFEAE €GFR =20 mL/(min - 1.73 m® ) 2 06 JEUR 13007 , JLOR UE A% 32 20K (1 EMPA-KIDNEY 5 B xS BRBF 500 453007 0 30
eGFR [ % <20 ml/(min « 1.73 m®) , AT ARSLEREIRUIAY T B ABIT OB AR5 SE38 002, F i 32 10 B BTG FEIE s 0k 5 T 1A 41)
¥, FiAt SGLT2i (L IRTAYT eGFR BIMHTE 275 & A 255 BLW] 1 sl 0B IEIESE o 2) ns-MRA (ARAEZ AR 19 eGFR 55 il B4 et Y 190 {0 3 224K
FIDELIO-DKD '] 5 FIGARO-DKD ™ WFS2 %) 4 ABRUE B e A4 HT , S TAE LA B [ (eGFR <15 mL/(min + 1.73 m?) ] B P 52 I IR
UL , R BCHIR YT AP A R B 2% Beind 345 ] ns-MRA . 3) GLP-1RA 75 CKD 835w (i IR I 2 235 T FLOW P50 %) w) e & ik P Ak &%
Jei F BRI HESEE | CKD 4 ~ 5 39 825 0 FHT 24 RS S e 77 S0 B IE 3 4 1 50 58 520 300 WLt B A B, 16 A P 24730 5570 ik 0 56 7 LA L
25 i UL B U AR IR

1) Tt is recommended to initiate empagliflozin treatment when eGFR is =20 mL/(min + 1.73 m?), based primarily on evidence from randomized
controlled trials such as EMPA-KIDNEY %!, If eGFR falls below 20 mL/(min - 1. 73 m?) after treatment initiation, the therapy may be continued until
the patient requires dialysis. However, it should be noted that direct randomized controlled evidence is currently available only for empagliflozin; for other
SGLT2 inhibitors, the eGFR threshold for treatment initiation should be determined according to their respective prescribing information or supporting
evidence. 2)The eGFR and serum potassium thresholds for ns-MRA (e. g. , finerenone) are mainly derived from the inclusion criteria and safety analyses
of the FIDELIO-DKD!**) and FIGARO-DKD'®! trials. Given the lack of clinical evidence in patients with end-stage renal disease [ (eGFR <15 mL/
(min -+ 1.73 m?) ], ns-MRA should be discontinued when a treated patient progresses to this stage. 3 ) Recommendations for GLP-1RA use in CKD
patients are largely based on randomized controlled outcome evidence from the FLOW trial for semaglutide. Restrictions for patients with CKD stages 4 —

[32]

5 reflect the current boundaries of available evidence'™’. As randomized controlled data remain limited in this population, the clinical use and dose

adjustment should follow the corresponding drug prescribing information or regulatory labeling.

5.1.3 2 F UACR 69784038 5 (1) RASi SGLT2i 55 ns-MRA =Iypkl™ ¥

UACR Sz 5 JIE L L4 KBS, 1Y B AR 7
W Ja s AR AR YT SR S FEME. A13R 6 K,
L UACR 73 JZAF 75 7 RV & HK 5 21—
271 bk S5 A

#&6 ET UACR B CKM jBfriafbiiy
Table 6 UACR-based

recommendations for CKM syndrome

treatment intensification

UACR/(mg - g~') KK4r2 HELRIRTT ARG

<30 it - e HIRR T, RS Y
30 ~300 BifE RASi + SGLT2i + ns-MRA
>300 W fE  RASi + SGLT2i + ns-MRA + GLP-1RA

UACR =30 mg/g( Bl =30 mg/g H <300 mg/g,
il R R BE) < Sr BA 3 B O B IR E ]

UACR > 300 mg/g (Bl R HHEHIK) : 1
RASi + ns-MRA + SGLT2i =Eryy k3Lt |, Ftk
FEIU KA, B A GLP-1RA, F T =i 1 i
10 2230 B KU A

S e S e R 1 VAN S M= Ty S Y1
T A b 2B PRl TG IR, AT —
W Beiy 7 g2l o
5.2 ETIESHEMNARNUELWREIRE

ARV B Al U7 287 € BOE AR R
SRYHTEE T, N e PPl E G IR, LASEE
TR U2 AN 5 R ], DL oAb BN T 1
TG 5200 d R Y 5 IR, JF WA 5 O e B 3h 1Y
RIT O B fik A KL
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Figure 3  Decision tree for the basic treatment regimen of CKM syndrome
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Figure 4  Optimized decision-making diagram for CKM syndrome based on key comorbidities
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Figure 5  Clinical Pathway for Rapid Treatment Initiation
PATAS AT, R T Al A SRR (I 7 &% eGFR e X T Il FE IR A5 AN AR B eGFR 30T B &, 1oL 0 175 V) 8 Sl AT | A8 2 Jm 245 B M T
(iSilk=vchce
Prior to implementing this pathway, the patient’s baseline blood pressure, volume status, and eGFR should be assessed. For those with low blood
pressure, volume depletion, or eGFR near the threshold, the initiation sequence, dose escalation, or starting dose should be individualized accordingly,

such as by adjusting the order, delaying intensification, or beginning at a lower dose.
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