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Bt 28 0 JF B £ (American heart association,
AHA) K40 178 — B HE — AR 385 255 A AiE (cardiovascular-
kidney-metabolic syndrome , CKM ) x& X h—Fhn] F:5
2 Z2 0 Ty e A I 1 0o il 1 A5 XURS: I R 25
fiE, F2 B R B RO LA 2 9A (cardiovascular disease,
CVD) .18 P& IEH% (chronic kidney disease, CKD ) Al
P 5 H Z M2 228 BAE ™ . CVD #E CKM 25
B HE R I R S AHAR oy 32 S L, A bR R L
I PR 26 8 2 — . Il ¥ & IH 21 & (total bilirubin,
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1.1 HIFEREMUETS AR A IR
BASIAIFSE B85 o T BAS (1 : ChiCTR-TNC-
11001489 ) J&=— 1 3 T4k X 16 56 T-00 I A g S H:
HH G fe B PR 2 8 A AT 10 BB AE 5 . 2006—
2007 4F, Tk A8 Fi L T e s B B 10 T I =
Bt B9 IF 28 A B TR EE A 101 510 44 78 B SGE K B
TEAT T WA RS, 5 A 2 AE IR AT 1K Bl
Ky o BTN ABR I G VAL  FEARRAE I & A1
FE BRI 5 S — R H 22 Ah o R 11 K
Bt 19 5 905 12 W i S) R TR B A R Gt i S M4 W4
X G R AF BT O I A8 0 RN B T 5 A 1 K LR
B o LT TR B A4S PR ZS D 2 bt (1S
5:2006-5) , FF A 4l b 7k 3 B2 5 3 ) 09 I 0 i AT
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iES5EH0EEPmaERZES. T HAmb
A ARG B v I AR AT BT SR AR AR 58 AR
PR VA IBIL 7K 5 25 v g KRS DG 3R L AV
W 4532 2010 4F FE MR R IR M LA S 55, X
92 967 1= 5 v, AR HERR T 44 666 i1 = 5
L HEBRARE A B il iE AL E R @ RS
BFE A CVD R S 5 B MK At B A 5 i g & 5 @
PR By © A7 3840 HF o 9 sk, A 468 1 I 2R B4k
RN ;& S FZ AR B R, RAWE T
48 301 BT . g AFIHERR AR WL IR 1,

Participants who completed the 2010 health
examination (n=92 967)

Exclusion criteria:
Missing serum bilirubin data (n=28 639);
Pre-existing cardiovascular disease before 2010 (n=2 197);
Pre-existing malignancy before 2010 (n=508);
Potential liver disease before 2010 (n=4 400);
Missing other key datas (n=8 922).

Final analytical cohort included in this
prospeetive study (n=48 301)

E1 #MRmEE

Fig.1 Research flow diagram

1.2 FWRUCE  TFERUTTER AT 2 A Rl
BRI AR R AT R X L BA F
I R 22 30 1 L B B 3 [ 52 3¢ i, O 1) 4 Y
BB ERI LA . WA RERANEN T, O
N B G2 RRAE A S P AR S R O S fk
FRRE G NI A5 5 Q) AT 7 AT RHRAHE -
A5 WA B CAAS AR | 78 | L FiTIRCAR ) A
T8 ORI A IR AR 288 TR AR SRt
ORI I~2 0 2300 45 ;@) P s B 24515
O AL G AL R PR | IR S e L |
O JIUREBE SR s G e, DL KRR T 2 L Kl
25 FEME L LG IS DL . BT A Rl 2 H B 22
LU A T, HAT R 1E BRI

1.3 AEIERRITE Ao OR S50 w R I 25 R Y v
WaTE, BT A O SR MAT I 25 8 h LA b
SR ML )8 — 2 HFFE R H LR 7:00—9:00, H &l
PR AR ERIK I . AR AR SR S R RE R
£ 3 000 r/min 544 T B0 10 min, 43 B L7 J5 64T
LRI T . =t Rl TR 1N (IR S EARE P/ 7 N 0
5 1 %% 3 AR B IR [E 5 (high density lipoprotein cho-
lesterol , HDL-C) fI& %% & i 25 F9 AH [& 5 (low density
lipoprotein cholesterol, LDL-C) | Jj& JH [# fi% (total cho-
lesterol, TC) . = Ik H i (triglyceride, TG) . &= 8L C [
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. & [ (high sensitivity C-reactive protein, hs-CRP) .
25 i Il 4 (fasting blood glucose, FBG) | Ifil {JL T 4% .
i B 57 A 862 B4 (7600 automatic analyzer, H
A H 3L ) X ML RREASFEAT A, H v i 3 TBIL
A DBIL LLAL L 25 S8 A6 3% I %€ |, IBIL=TBIL-DBIL,
WA, A5 AL 58X G PR A BRI BE AL b BOR DR
A PR ASTE TF R B Bt v 0 52 30 2 4 FH PRV 53
Hr A (N-600 84, 1< 75t 3 B2 7 B2 A BR 2 R 2847
il

1.4 #EHEXKIERE  BHRTE R (body mass
index, BMID) (3153 77 3 D M i #E (kg ) B L B 153 11
FJ5 (m?) o i I 2 bR HE A S LT AR —
IS @ B FAR A 0 i L @ IR Z
MLEIRYT ;@ Y4 [ (systolic blood pressure, SBP)>
140 mmHg; @ 4% 5k £ (diastolic blood pressure,
DBP)>90 mmHg. #ERIE IS WibRIE R FFA DL E
IO 3 T R R S @ IEAEHER
[EHIEYT ;3 FBG=T7. 0 mmol/L. LG S B2 Wibr
HENFAEUTEE—" O TC>5. 2 mmol/L; @
LDL-C>3. 4 mmol/L; 3 HDL-C<1.0 mmol/L ( 5 £ )
B <1. 29 mmol/L(Z k) ;@ TG=1. 7 mmol/L; & A
e 10 S B 5 © IEAEAE HIRENR 259 . HE Tl
JUUT A 00 45 2R, AR A A8 1 W D WA T e e S VR
(chronic kidney disease epidemiology collaboration,
CKD-EPD) 24 0 3+ 55t Al 50 5 /) 3K B 4 8 (esti-
mated glomerular filtration rate, eGFR) . %54 /K & H
e SE RN S5 R R A 2012 45 1B MR g ol 3 e R 4%
H (kidney disease:
KDIGO) 575 2213, 4 CKD 432k 4 4~ XU 2531« I
AU b XU e XU R AR v XU o AR 25 B AR
(metabolic syndrome, MetS) A2 Wik if H4F 4 DA
Z/ 3512 D B PERE R 290 em, e VI H >80 cm;
@ % 1 HDL-C<1. 04 mmol/L, & ¥k HDL-C<I.29
mmol/L; @ TG=1.7 mmol/L; @ SBP=>130 mmHg i/
5% DBP>80 mmHg FI/ 1F 7 252 Pt i 1L K367 5 B
ZE M MHE=S. 6 mmol/Lo R WM %E SO -1 B
KW= 3, IR 14, ELAERE 25 148 9 W 4
PR G o YR e S P35 4 R (R
K 2 it 50%)>100 mlL, B (BT 145, HAER 2
VARG R ST 4 o AR 16 311 (230 min/
U BRI (AR JE <3 VR =3 U0 KB o0 i AN B
B . CVD ZG S5 L WEEXRT G A Bk v 22 /0
A 1NEYOS WA O IUESEE R

improving global outcomes,
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1.5 CKMLZEHMERSHE R4 AHA R,
CKM ZEA TERE 53 A AN TR B B, DL 0 J9 50 4 12, 0
WA R AE 2N LA CKM /@B R 2, A CKD Z Il
Il /R CVD B3 52 , BMILJEE ] IfB% | ol e | o g ¥ 4k
TFIEFEE . 1w S (BMI>23 kg/m®) JEH
HE R (P4 M >80 em, 5 M I 61 >90 em ) Bl I i 4
2Ty e A (I PR 2 3R Sy Wl it 0 2 0 500 PR 994 117
], FBG=5. 6~6. 9 mmol/L) , Jo HAbAR & B K £ 8l
CKD. 2 1 SO A AE A fa b PR 2 (LG 58 L
I He  MetS K PR ) 35 2 XU 9 CKD. 3 37 X
SN R CVD, A 35 MR 4 v ] 3 Jhk s A 58 A6 P00 il
9 RS T ( China-PAR ) A58 0L5) 52 (4 25 CVD
TRV AR A 5 KU CKD N4, 4 381 R 1 PR VD
AN AT G E B HERR

1.6 ZEREMHMERFHIEME BEHS RSN
&L . 2010 4F KRR X 2 5 E AT, B
Z IR EIE T (LA R A ) | 75 T Bl 15 A
22022412 31 Ho X FARAEL RS IK L
RS 558 R — R R A R SR
REE R, AR, S5 B R S 45 N B R4 o A
TF VR VA B T = e R 1L 7T B PR A B e A B )
2, JFil s LR R . FET R AR AREAND
Gt I ERBETUEN

1.7 Sit4b 8 R4S 4 bl IBIL K-
(R V0 G350 IR AT o0 L, H A 4% 0 o7 AL 11 SE 4R ARRAIE
TEXT 28 B (G R A F A A5 & IE S AR
(AR R F &+ s 8, dLIA) LR FH B 2 2247
BT, 3B 1 2543 A 14 A% 5 R FH v 457 25080 0 434 B R
7R, 4116 H 8 R T Kruskal-Wallis BEFIAG B, 4326738
R n (%) #4118 LR FH R 5 K56 (2 ke
5o RHZHER Cox LM XU ] A5 B DA 1 7
IBIL 7K - 5 25 v g XU 9 #H D@ M, 11530 KU [
(hazard ratio, HR) M H: 95% & {5 X 18] (95% confi-
dence interval,95%CI) . FEF 1 0 A AF % F v ) A8
TR IR 2 FEAAY 1 SR L — DR T
BMI . 4 5 AR 4 B IR Ol AR 5Bk i 5
Jif \HDL-C .LDL-C .hs-CRP.CVD Z % 2 . 245 %) i JHi
TG00 532 5 BT LA TEAS N [R] 30 20 22 ] A O64 f) —
oM AL FE T AR AL Y ET O R O |2 iR
PROGEFT CKM 4331 o >R FH FR il 1 = R AL 4% (restricted
cubic spline, RCS) X IBIL 7K -5 25 v 2 g XU 22 (1]
1) 56 Z2 MR HEAT 43 BT, G v SR FH RTS8 2 v A [] Y
VERIREE . T IHRRE AL M R, 1T
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BRI 53 AT o BT AT 5080 23 B4 FH SAS 9. 4(SAS In-
stitute, Inc, Cary, NC) % it # A4 F1 R KA (version
4.2.0)# 7o SRARUMFE L , P<0. 05 R 25 574 5eit

2 #R

2.1 AARMWEHERFME LA 48 301 BIFTH
A T Y WL 80 42, A % 0 [ 18~95(52. 32+
13.15) %, BYE 5 76. 94% (37 162/48 301) , i
REDTER]A 11. 88 4F . AR LT IBIL 7KV A9 53 A1
iE, L 25% 53 i % (6. 8 pmol/L) . FR A7 %0 (9. 3 pumol/
L) F175% 43 52 (12. 3 pmol/L) N AAH , B oE % 4
3R ANFER A (Q1-Q4) HEAT R 2L o0t . &Gt
ST, 4 41 N BEAE P L BMIL HDL-C, LDL-C | hs-
CRP AR ORI A SRR % g 105 o i
IG5 B BB RS (R I 245 49 %) 4 A 10 A
JC CVD 7% 50 A5 07 AR AE i 35 25 5% (P<0.05) . 5
AT LR LU, i o 2H O 9 6 52 B AT DA 4
i« Bk L 491488 5, HDL-C Fl LDL-C /K 85 5, 24 i
W Y HT R AT 5B T L e i
JE IR 7 T 206 SR 48, i BMIL I S 55 O %
hs-CRP KP4 . BB E L2 1.

2.2 FABEXT&HIMEIBIL KE 52 h & R R
KB CRHZHE Cox HOBI RS [TE BRIP4l CKM
ZEAAE 0-3 WA pR A B Hh Il 3 TBIL /K SF- 525 vp K0
JAURS: B SR B . 2R BRI R e A5 1 (FL At A5
AU FIAR 7Y 2 (52 42 PR B AR ) 2 /R IBIL K F- 5 46
rh XU 52 8 35 1A G (P<0. 05) . ZEA TR 2 | IBIL
I T 1 pmol/L, A< v & Az KUK BEAR 29 1. 2%
(HR=0.988,95% CI:0.979~0. 996, P<0.05) . IBIL
I DU o2 B A 4 AT R, AR IR A i 4L (Q 1) Hy
Z: MR WA IBIL ZKF- T, 26 v U 52 0 351 B
.02 41 HR=0. 929 (95% CI: 0. 838~1.029) , 03 41
HR=0. 894(95% CI:0. 806~0. 992) , Q4 £ HR=0. 850
(95% CI:0.760~0. 950) , B4 K 50 22 T AT e it22 =
(P yu<0.05), W32,

2.3 HESH RASEFKMZIHE Cox L
JRUI: 5] A5 5 4 44 2 S 4 R 28 A FH 43 A (O
#3)o R WIR LIS AR (L 60 5 5L ) |
W RPR L AR IR D HEA T 43 2 J5 |, 13 IBIL K5
A R RV O AH DG 1 A SRR AR =60 & M TR
W AR 5 RN AR RO 5 W 4 22 S G bt L (P<
0.05) , {HA ML 238 BAE AN . (BT ERZ,



<172 -

ZEAKRFFIR Acta Universitatis Medicinalis Anhui

2026 Jan;61(1)

R1 SEERNELRFEx+5,0(%) ]

Tab.1 Baseline characteristics of participants [ x+s,n(%)

Characteristic Q1(<6.8 pmol/L.)  Q2(6.8-<9.3 pumol/L. ) Q3(9.3-< 12.3 pmol/LL ) Q4(>12.3 pmol/L ) P value
Participants 12 228 12 008 12 064 12 001 /
IBIL (pmol/L) 4.98+1. 39 8. 04+0.72 10. 69+0. 87 16.41+4.25 /
Age (years) 52.49+13. 49 52.32+13. 12 52.37+13. 10 52.10+12.91 0.092 2
Male 8 853(72.40) 8 733(72.73) 9416(78.05) 10 160(84. 66) <0. 000 1
BMI (kg/m?) 25.21+3.55 25.05+3.43 25.08+3. 44 24.93+3.33 <0. 000 1
HDL-C (mmol/L) 1. 48+0. 47 1. 56+0. 51 1.59+0. 68 1. 60+0. 53 <0. 000 1
LDL-C (mmol/L) 2.40+0. 96 2.52+0. 88 2.55+0.90 2.53+0. 85 <0. 000 1
hs-CRP (mg/L) 1.53(0.70,3.46) 1.32(0.69,3.00) 1.21(0.60,2.82) 1.10(0.50,2.63) <0. 000 1
Current smoker 3862(31.58) 3826(31.86) 3980(32.99) 4 057(33.81) 0. 000 6
Current drinker 3 468(28.36) 3704(30.85) 4 411(36.56) 5049(42.07) <0. 000 1
Physical activity 1005(8.22) 1331(11.08) 1537(12.74) 1.680(14.00) <0. 000 1
Hypertension 5323(43.53) 5081(42.31) 5286(43.82) 5345(44.54) 0. 005 6
Diabetes 1351(11.05) 1 254(10. 44) 1281(10.62) 1 253(10. 44) 0.0370
Dyslipidemia 5701(46.62) 5544(46.17) 5664(46.94) 5236(43.63) <0. 000 1
Fatty liver 5012(40.99) 5052(42.07) 5251(43.53) 5265(43.87) <0. 000 1
Family history of CVD 313(2.56) 362(3.01) 382(3.17) 326(2.72) 0.018 9
Anti-hypertension drugs 1331(10.88) 1366(11.38) 1550(12.85) 1495(12.46) <0. 000 1
Hypoglycemic drugs 432(3.53) 426(3.55) 471(3.90) 398(3.32) 0.1019
Lipid-lowering drugs 85(0.70) 58(0.48) 77(0.64) 62(0.52) 0.099 5
CKM stage <0. 000 1

0 855(6.99) 994(8.28) 950(7.87) 1 028(8.57)

1 1565(12.80) 1597(13.30) 1458(12.09) 1510(12.58)

2 9 037(73.90) 8 786(73.17) 9 058(75.08) 8918(74.31)

3 771(6.31) 631(5.25) 598(4.96) 545(4.54)

®2 CKMEGZRHIE0-3EES5E IBIL 5Z R K KB
Tab.2 Association between the IBIL and stroke risk in participants with CKM stages 0-3
IBIL Case/Total Model 1 ) P value Model 2 P value
HR (95% CI) HR (95% CI)

IBIL (per 1 pmol/L) 2 904/48 301 0.989 (0.981-0.996) 0.004 0 0.988 (0.979-0.996) 0.004 7
IBIL quartiles

Q1 770/12 228 1.000 (Ref. ) 1. 000 (Ref. )

Q2 726/12 008 0.909 (0.821-1.007) 0. 068 0 0.929 (0.838-1.029) 0.156 5

Q3 712/12 064 0.899 (0.812-0.996) 0.040 8 0.894 (0.806-0.992) 0.0352

Q4 696/12 001 0. 853 (0.770-0.946) 0.002 5 0. 850 (0. 760-0. 950) 0.004 1
P 0.021 8 0.030 8

trend
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ML) CKM ZR A AE 5 BHHET T 43 2 A A i R T b 3
F9 A2 H A BB (P oy <0.05) o BAKT &, 78
CKM ZEA1E 0 9 2 2 W AHE i, IBIL 7K 7 5 248 i X
Iz 22 B S 5 194 590 AL 97 A DG B B (P<0. 05) 5 8%
M, 75 3 H 8 P A ISR B AL S

2.4 FIE-RNEXRESHT 2TV RCS K
BFAL 0~20 pwmol/L i Y IBIL 7K -5 25 rf 295 AL
B Z MR I hl M2 . A bR om i IBIL
IR PR BR TR HR(H o« SEZR AN K 2643 9 678 HR
HH195% CI. 43 53%F CKM 254 1iF 0-3 1 s 4k A
KA NREBEAT 0T o 45 5 WK L 78 CKM 285 1F
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0-3 JLEVAR A HEFT O 1 2 2 W AR, 137 IBIL ZKF
5 A A AU 2 40 [ Ze M DG Bk (P, <0. 05,
P uy>0.05) . SR, 76 CKM ZE A HE 3 W ABET 1%
KREIU B IMZFRRE , 3R A AE 0 Rt ¢
I (P 144<0. 05, P 44,4<0. 05) . WLIE 2 & 3.

2.5 BEXMESH  EXF CKMZEA1F 33 ARE,
25 2R AR 00 43 B 2R LT IBIL 7K P 5 4
XU A 52 2% OC 2R o ARtk Il A A AR TR 1) o I 2
() %5 37 55, 4 10. 980 pmol/L. >4 Ifil 3 IBIL>10. 980
umol/L B, 7K~ FH 15 1 pmol/L, A v XU 3 i 24
5.7% (HR=1.057,95% CI:1.009~1. 107, P<0.05) .
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x3 SESWIBIL 5E R XK Z EHX R
Tab. 3 Stratified analyses of the association between

the IBIL and stroke risk

Characteristic ~ Case/Total ~ HR (95% CI) per 1 pmol/L P value g for'
inleraction
Age (years) 0.704 4
<60 1798/36 781 0.994 (0.983-1.005) 0.249 3
>60 1106/11 520 0.978 (0.964-0.992) 0.002 1

Gender 0.742 0

Female 405/11 139 0.998 (0.974-1.030) 0.904 0
Male 2499/37 162 0.986 (0.977-0.995) 0.002 9
Smoking 0.176 6
Yes 1065/15725  0.991 (0.977-1.005) 0.226 4
No 1.839/32576  0.985 (0.974-0.996) 0.007 4
Drinking 0.942 3
Yes 996/16 632 0.988 (0.974-1.003) 0.107 1
No 1908/31 669 0.987 (0.976-0.998) 0.018 5
CKM stage 0.046 9
0 7113 827 0.938 (0.882-0.996) 0.0369
1 192/6 130 0.984 (0.975-0.998) 0.0390
2 2292/35799  0.988 (0.979-0.998) 0.020 9
3 343/2 545 1.010 (0.987-1.033) 0.559 6
1.500
1.412F P overa=0.010 6

P for nonlinear:0~ 3 3 6 2

0.975
0.888F HR
95% CI
0.800 1 1 1 1 1 1 1 1
25 50 75 100 125 150 17.5 20.0

IBIL levels (umol/L)
B2 CKMLZEME0-3#EES5HEIBILAKTES
ZEF XU 9 RCS i 2% 547
Fig. 2 RCS curves of the relationship between IBIL and
stroke risk in participants with CKM syndrome stages 0-3

i 76 IfiL % TBIL<10. 980 pmol/L 78 Bl I , R W82 5] ik
FORHE(P=0.348 6) . XTEUUAR LRGSR 45 R S Re T
LM e RIITFTE (P i <0. 05) o TEILFE 4,

3 itig

A5 38 5o AT REPE BRI 30T, TR TE CKM 255
fIEO-3 W A FE P R G /R T LI IBIL K58 &4
Hh XU 22 ] A7 8 0 B AR 1 DG AR =X, Ay B e AR
2T R AE O I AR Hh 4 SO 1 43 1 8 1
R

B A A 3t ol DA T RELAT 25 4 Sk TR M i R

https://www.cnki.net

AT i 1045 7 T R AR APV T A LA v XU 7Y
KZAAFER, B ZH00EHE 4 b T SR A sl
SMEIITUS . AR R A B N A
21 ZKF v RE TR B4 T, s B T U o] R
WP AR G o SRS AR AE S R ILYE TBIL 5
stk U AU 2 U TR pif R DG I . (B A VE B2, IBIL
PR B v PR e 400 ) 200 B R 5 et 48k T T
RE S HLAR A SR, o 2 S AR A 2 T AR N
T al A BIRER X G B AT 4 BT, il /D X AN () fgke B
ARZSTF 0 A BRSO EA TR HE

AME SRR T IBIL 19 A v SR M B AT i 2 1
CKM 73 B RRE o 72 QPR 25 AH X R 47 #9 CKM 0-2
WNEE  IBIL ZKP- 7 A BRSP4 v RURS: S R
B SR O, R RS PT E AL R PE T . SR,
TEE A IR B HUE M CKM 3 I ARET X Fh R
Bl 0 SRy b R Y U R 2 B E 0N S BT TR 2
10. 980 pmol/L A XU e 4 4, B 2+ 7K - J= IBIL 5
AR RURS S E ARG o X — AT PR 4R R | IBIL
A I DR T S 45 A R 11 B AR AR R R S 2R 47
fif s o IRVAE IR 28 R A 0 i Aig T A 2 1 Y 4R
et 2, 3 T B IBLT 2Kt T B 7 A R
PEVER . ATEYE" R IHLT RT3 2l &
FEAR /K - B o 5 1 e O XU o T A 7
CKM AR B, AT 58 5 (9 IR T e v] GEff IBIL A5
DI 84k #E KB RG o A VE T . BE & 0 i e
2 CKM 331, £ B 0 A 25605 e 10 P IR 2 g
MR O] RE R IR LT R AR . e, BT
[ IBIL 7] G 7 HE it 527 BH s i 21 32 AR S, 00
TE B 40 B B 1 1P B 104 ST 115 A JHF 483 45 52 o 41K 7
Z R HARP N, X 5 R AR ST TR IR AT R A 5T
JHF T T 2 I A XU 384 00 B B G2 AT T e g e
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Association between serum indirect bilirubin and stroke risk in

individuals with stages 0-3 cardiovascular-kidney-metabolic syndrome
Wu Chuanchang', Chen Shuohua®, Zhang Zhenhua', Wu Shouling’
(" Department of Infectious Diseases, The Second Affiliated Hospital of Anhui Medical
University , Hefei 230601 ; > Department of Cardiology , Kailuan General Hospital, Tangshan 063000)
Abstract
and the risk of stroke incidence in patients with cardiovascular-kidney-metabolic (CKM) syndrome stages 0-3.

Methods

events were recorded. A prospective cohort study design was employed. Cox proportional hazards regression mod-

Objective To systematically evaluate the association between serum indirect bilirubin (IBIL) levels

A total of 48 301 participants with CKM syndrome stages 0-3 were included, during which 2 904 stroke

els were used to analyze the relationship between IBIL and stroke risk, and restricted cubic spline (RCS) regres-
sion was applied to examine the dose-response relationship. Threshold effect analysis was conducted to identify po-
tential inflection points in nonlinear relationships. Results Multivariable Cox regression analysis showed that in
the overall population, each 1 pmol/L increase in IBIL level was associated with approximately a 1. 2% reduction
in stroke risk (HR = 0.988, 95% CI: 0.979-0.996, P < 0.05). A significant interaction was observed between
IBIL and CKM stages in relation to stroke risk (P <0.05). In individuals with stages 0-2 of CKM syndrome,

higher IBIL levels showed a significant inverse association with stroke risk (P

interaction

< 0.05) ; however, no such asso-

trend

ciation was observed in stage 3 patients. RCS regression and threshold effect analysis further revealed a nonlinear
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<0.05). When serum IBIL
exceeded 10. 980 pumol/L, each 1 pmol/L increase was associated with approximately 5. 7% increase in stroke risk
(HR =1.057, 95% CI: 1.009-1.107, P < 0.05). Conclusion The correlation between serum IBIL and stroke

varies across different stages of CKM syndrome, showing a significant negative association in individuals at stages

relationship between IBIL levels and stroke risk in stage 3 CKM patients (P

Log-likelihood ratio

0-2, while in stage 3 patients, it exhibits a threshold effect with an inflection point at 10. 980 pmol/L.
Key words indirect bilirubin; oxidative stress; cardiovascular diseases; stroke; cardiovascular-kidney-
metabolic syndrome; prospective cohort study
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