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[Abstract] Objective To investigate the predictive value of the triglyceride-glucose-body mass index (TyG-BMI) combined
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with glycated hemoglobin (HbA,,) for in-stent restenosis (ISR) in patients with coronary artery disease undergoing percutaneous
coronary intervention (PCI). Methods This retrospective study collected and analyzed the clinical data of 1908 patients diagnosed
with coronary heart disease who underwent successful drug-eluting stent (DES) implantation at the Department of Cardiology, the
First Hospital of Lanzhou University, between January 1, 2022, and December 31, 2024, and received follow-up coronary angiography
(CAG) 9~12 months later. Based on follow-up CAG findings, 390 patients who developed ISR were assigned to the ISR group, and
1518 patients without ISR were assigned to the NISR group. Propensity score matching (PSM) was performed at a 1:2 ratio, resulting
in a matched cohort of 848 patients, including 310 in the ISR group and 538 in the NISR group. Univariate and multivariate logistic
regression analyses were performed to identify risk factors for ISR, and an interaction term (TyG-BMIxHbA, ) was additionally
included in the multivariate model to assess the potential interaction between TyG-BMI and HbA | . Multivariable-adjusted restricted
cubic spline (RCS) models were used to evaluate the dose — response relationships of TyG-BMI and HbA,. with ISR risk, and
threshold effect analysis was performed to identify potential inflection points. Receiver operating characteristic (ROC) curves were
generated, and the area under the curve (AUC) was calculated to assess the predictive value of TyG-BMI and HbA,_ for ISR.
Differences in AUC between individual and combined indicators were compared using DeLong's test. Results  After PSM, TyG-BMI
and HbA, levels were significantly higher in the ISR group than in the NISR group (P<0.001). Univariate logistic regression analysis
indicated that both TyG-BMI and HbA, were associated with ISR (P<0.001), and multivariate logistic regression analysis further
showed that TyG-BMI (OR=1.03, 95%CI 1.02~1.04) and HbA,_ (OR=1.75, 95%CI 1.49~2.07) were independent risk factors for ISR
(P<0.001). ROC curve analysis with DeLong's test demonstrated that among the individual indicators, TyG-BMI showed the best
predictive performance for ISR (AUC=0.770, 95%CI 0.736~0.804), outperforming TyG (AUC=0.725) and HbA, (AUC=0.742).
Furthermore, the combination of TyG-BMI and HbA,_ provided significantly higher predictive efficacy than any single indicator (AUC
=0.810, 95%CI 0.779~0.841, P<0.001). Multivariable-adjusted restricted cubic spline analysis indicated a positive linear association

between TyG-BMI and ISR risk (P
0.001). Conclusions

non-linear

=0.431), whereas HbA,_ exhibited a significant nonlinear association with ISR risk (P,

<

non-linear

TyG-BMI and HbA,_ are independent risk factors and significant predictors for ISR post-PCI in coronary

heart disease patients, with their combination providing superior predictive performance.
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2.2 PSMJG AL HE L L PSM i 848 fiil it
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Tab.1 Comparison of matching variables and balance before and after PSM between the two CHD patient groups

PSM {if (n=1908) PSM J5 (n=848)

iH NISR ISR NISR ISR

(msf) @:39%) P SMD (n=538ﬂ) (;«:31%) P SMD
RIS, k] 61.649.1 63.7+8.9 <0.001 0.238 63.048.9 63.3+9.1 0.582  0.004
PR [451(%)] 0.474 0.017 0.883  0.002

5 1259(82.9) 330(84.6) 446(82.9) 259(83.5)
kS 259(17.1) 60(15.4) 92(17.1) 51(16.5)

e L (461 (%) ] 951(62.6) 241(61.8) 0.801 0.009 346(64.3) 193(62.3) 0.600  0.018
BEIRIE[151(%)] 444(29.2) 142(36.4) 0.008 0.072 187(34.8) 106(34.2) 0927 0015
WRIEPE O LR BE (461 (%) ] 575(37.9) 181(46.4) 0.003 0.085 228(42.4) 137(44.2) 0.659 0.016
B2 [ (%)] 65(4.3) 26(6.7) 0.066 0.024 30(5.6) 17(5.5) 1.000  0.005
T2 B R [41(9)] 47(3.1) 22(5.6) 0.025 0.025 26(4.8) 16(5.2) 0.962  0.000
LDL-C[mmol/L, %+s] 1.97+0.62 2.17+1.00 <0.001 0.197 2.05+0.66 2.11+1.02 0350  0.037
CRP[mg/L, +s] 3.21+8.58 6.56+15.19 <0.001 0.221 4.04+11.13 4.29+8.95 0722 0012
12 1 P ZE MR A 451 (%) ] 416(27.4) 122(31.3) 0.146 0.039 159(29.6) 94(30.3) 0.875  0.013
=3I AE[11(%)] 178(11.7) 105(26.9) <0.001 0.152 104(19.3) 67(21.6) 0478  0.010
PRI HRAE (1] (%)] 542(35.7) 170(43.6) 0.005 0.079 219(40.7) 127(41) 0.998  0.002
1ML A5 Ak (451 (%) ] 308(20.3) 121(31) <0.001 0.107 136(25.3) 86(27.7) 0481 0015
T EREAE[ 5] (%) ] 322(212) 161(41.3) <0.001 0.201 183(34.0) 118(38.1) 0266  0.016
TR, %) 1.53+1.07 2.32+1.24 <0.001 0.642 2.09+1.04 2.17£1.13 0276  0.003
SO [mm, xts] 39.17+32.98  59.38+38.64 <0.001 0.523  53.44+31.97  5590+36.59 0325 0017
THSEI B A% [mm, Ks] 2324127 2.91+0.45 <0.001 1.308 2.93+0.58 2.89+0.48 0269  0.111
FEETEASIRH1(%)] 107(7.0) 29(7.4) 0.877 0.004 48(8.9) 23(7.4) 0.527  0.010
e RTRE S A SR (%) ] 627(41.3) 217(55.6) <0.001 0.143 274(50.9) 158(51.0) 1.000  0.000
22 [TE S B A S HR 1% ) ] 279(18.4) 104(26.7) <0.001 0.083 134(24.9) 77(24.8) 1.000  0.015
FeER S kCE A SR 51(%) ] 379(25.0) 200(51.3) <0.001 0.263 220(40.9) 142(45.8) 0.186  0.019
T 2259 [ 151 (%)] 1504(99.1) 337(86.4) <0.001 0.127 526(97.8) 299(96.5) 0358  0.002
PCSKO il 71 [41] (%) ] 177(11.7) 28(7.2) 0.014 0.045 45(8.4) 26(8.4) 1.000  0.006
Bo ] PEAR[ 451 (96 )] 1510(99.5) 379(97.2) <0.001 0.023 532(98.9) 304(98.1) 0.502  0.003
SUEAS ER (511 (%)] 658(43.3) 193(49.5) 0.034 0.061 245(45.5) 145(46.8) 0.783  0.002
B [ 1(%) ] 846(55.7) 186(47.7) 0.005 0.080 287(53.3) 159(51.3) 0.613  0.008

LDL-C. X% g B H I E B2 ;. CRP. C-JR W& ; PCSKY. A&k IR AL B ARG BV TR 3 95 SMD. bRifEfb %25, pSML i) M43 DL B 5
ISR, LR AEZE s NISR. JE SR P Rk A
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2.3 PSM Ji7 ISR 52 Wil (K] 3% 1Y logistic 7] 73 #7 LA
PSM J& BB J& 5 KA ISRAE AR 5, B SL LR R AE
P b 22 AT e it 7 U AR B 40 A Logistic 1711943
Bro FLH K logistic FIJH53 4T i, TyG-BMI, HbA,_ .
WeH . CK-MB. NT-proBNP. H#EH . #HIEEMHA.
LVEDV } LVEF ¥J 5 ISR [ % 4 B i A ¢ (P<0.05)

R2 PSMJEWIL B F L A

Tab.2 Comparison of baseline characteristics between the two groups after PSM

i H AR (n=848) NISR £ (n=538) ISR 4 (n=310) P
— TR
Friilem, M(Q, Q)] 1.69(1.64,1.73) 1.70(1.65, 1.73) 1.69(1.64, 1.73) 0.156
R [k, M(Q, Q,)] 71.0(65.0,79.0) 70.0(63.0,75.0) 75.0(69.0, 83.0) <0.001
WEFEH (kg/m®, M(Q, Q)] 25.31(23.15,27.34) 24.57(22.57,26.07) 26.90(24.89,28.71) <0.001
W45 I [mmHg, M(Q, Q,)] 131.0(118.0, 145.0) 131.0(118.0, 144.0) 130.5(118.0, 145.0) 0.741
#F9R IR [mmHg, M(Q, Q)] 77.0(70.0, 85.0) 78.0(70.0, 86.0) 77.0(70.0, 85.0) 0.741
[ /min, M(Q, Q)] 73(67, 82) 73(66, 82) 74(67, 83) 0.283
W AR (5] (%) ] 169(19.9) 92(17.1) 77(24.8) 0.009
L5 R
FAH4x10°/1, M(Q, Q,)] 5.95(5.08,7.19) 5.98(5.10,7.18) 5.85(4.93,7.20) 0.561
LA [x10"/L, M(Q, Q)] 4.77(4.40, 5.10) 4.78(4.44,5.10) 4.75(4.36,5.09) 0.223
ML [g/L, M(Q, Q,)] 148.0(137.0, 159.0) 148.0(137.0,159.0) 148.0(136.0, 158.0) 0.307
LA IRAR %, M(Q, Q)] 44.50(41.18,47.70) 44.50(41.30, 48.00) 44.50(40.62,47.18) 0.254
/MR x10°/L, M(Q, Q,)] 191.0(156.0, 228.0) 192.0(161.0, 228.0) 189.0(153.0, 227.0) 0.336
WRELAR 0 (%, M(Q, Q)] 24.00(19.00, 29.40) 24.60(19.33,29.65) 23.30(18.20, 28.87) 0.091
BN 43 (9%, M(Q, Q)] 5.90(4.90,7.20) 5.90(5.00,7.10) 6.00(4.80,7.40) 0.635
RN A 4 HE 9%, Xk 66.82+8.78 66.44+8.69 67.47+8.91 0.103
WETR PRI T 43 L (96, M(Q, Q)] 1.70(0.90, 2.90) 1.70(0.92, 2.90) 1.80(0.90, 2.80) 0.961
JHDyie
AU/, M(Q, Q)] 24.00(19.00, 30.00) 24.00(19.00,29.75) 23.00(19.00, 31.00) 0.546
B HEREU/L, M(Q, Q)] 24.00(17.00, 35.25) 25.00(18.00, 35.00) 24.00(17.00, 36.00) 0.308
SHEA[g/LM(Q, Q)] 72.50(68.70, 76.20) 72.65(69.40,76.38) 71.80(67.73,76.07) 0.022
MM [g/L, M(Q, Q)] 44.50(42.20, 46.70) 44.95(42.70,47.10) 43.65(41.50, 46.00) <0.001
R M [g/L, M(Q, Q)] 27.70(25.10, 30.70) 27.70(25.20, 30.50) 27.80(24.80, 31.00) 0.925
SBZLER [pmol/L, M(Q, Q,)] 14.50(11.17, 18.30) 14.45(11.30, 17.90) 14.65(10.70, 19.88) 0.600
TR U/L, M(Q, Q)] 77.90(64.55,93.38) 76.65(64.40,92.60) 78.90(64.70, 94.38) 0.474
V- A BABEHEAE U/, M(Q, Q)] 26.55(20.00, 38.82) 27.15(20.20, 39.08) 25.60(19.62, 37.45) 0.284
s Tae
JULBF [mol/L, M(Q, Q,)] 75.40(66.50, 86.82) 75.40(66.53, 86.57) 75.40(66.50, 86.97) 0.923
PRIR[wmol/L, M(Q, Q,)] 329.50(277.00, 394.00) 329.00(277.00,395.00)  330.50(276.25, 391.00) 0.742
I I AR
ZE R LB [mmol/L, M(Q, Q,)] 5.84(4.93,7.05) 5.64(4.87,6.70) 6.30(5.13,8.34) <0.001
SREFEEE [mmol /L, M(Q, Q,)] 3.21(2.78, 3.80) 3.22(2.78, 3.80) 3.19(2.75,3.79) 0.646
Hrth =R [mmol/L, M(Q, Q,)] 1.63(1.20,2.30) 1.44(1.06, 2.06) 1.98(1.49,2.58) <0.001
o5 2 B B A IR T B [mmol /L, M(Q, Q,)] 0.97(0.85,1.14) 0.99(0.87, 1.14) 0.96(0.82,1.11) 0.077
BIREA Alg/L, M(Q, Q)] 1.19(1.06, 1.34) 1.20(1.08, 1.36) 1.17(1.03, 1.32) 0.008
IR H B[g/L, M(Q, Q)] 0.63(0.52,0.78) 0.63(0.52,0.78) 0.63(0.52,0.77) 0.884
fe8 1 a[mg/L, M(Q, Q,)] 14.64(6.16,39.71) 14.41(5.86,39.74) 14.73(7.06, 38.40) 0.406




@ AL 2 XXXXAEXX A XX H
(8 %)
T H AR (n=848) NISR 21 (n=538) ISR 2l (n=310) P
LIRS
FLUMR I AR U/L, M(Q, Q)] 186.00(163.00,211.25) 189.00(163.00, 212.75) 184.50(162.00, 208.75) 0.413
[7) B4 e 2 R [ ool /1, M(Q, Q,)] 16.30(13.30,22.20) 16.30(13.06,22.87) 16.30(13.80,21.30) 0.778
CK-MB[U/L, M(Q, Q,)] 2.00(2.00, 2.80) 2.00(2.00,2.70) 2.10(2.00, 3.00) 0.006
WL [ng/ml, M(Q, Q,)] 54.00(43.00, 70.00) 55.00(43.00, 70.00) 54.00(43.00, 70.00) 0.824
NT-proBNP[pg/ml, M(Q, Q,)] 219.00(110.00, 499.25) 199.00(105.00,432.00)  271.50(126.75, 650.50) <0.001
HEIMLTIRE
D-—Z{K[mg/L, M(Q, Q,)] 0.27(0.17,0.43) 0.26(0.16, 0.42) 0.27(0.18, 0.48) 0.027
BRI A [s, M(Q, Q,)] 11.20(10.80, 11.80) 11.20(10.80, 11.67) 11.25(10.80, 11.80) 0.083
Y A5 [g/L, M(Q, Q)] 3.02(2.62,3.43) 3.01(2.61,3.43) 3.04(2.64, 3.46) 0.633
PR IR ) [mg /L, M(Q, Q)] 1.02(0.74, 1.39) 1.02(0.73, 1.34) 1.04(0.75,1.47) 0.325
LVEF[%, M(Q, Q,)] 58.00(52.00, 60.00) 58.00(54.00, 60.00) 57.00(49.00, $9.00) <0.001
LVEDV[ml, M(Q, Q,)] 119.00(108.00, 135.25) 117.00(107.00, 130.00) 122.00(110.25, 144.75) 0.001
B HE s
TyGHEE(M(Q, Q)] 8.96(8.57,9.39) 8.80(8.42,9.18) 9.26(8.87,9.69) <0.001
TyG-BMI[M(Q, Q,)] 225.53(202.92,251.13) 214.89(195.38,234.70)  249.69(226.11,273.62) <0.001
HbA, [%, M(Q, Q,)] 6.30(5.80, 7.00) 6.00(5.60, 6.60) 6.75(6.23,7.77) <0.001

PSM. fii [l ¥ 353 PEfiT ;  CK-MB. JJLER ISR T8 ; NT-proBNP. N A B BUFISMAKATIR ; LVER. Z2 5515340 LVEDV. AR & koK%

B TyG. HIM = FERHI45ME; TyG-BML Hl —BRATAIHHAE SR A HbA,  AHLIMZIER ;ISR SCR N HIBRAS ; NISR. IS4 P FARAS

H— 20 IR A Z R logistic 914 7307, 45
R, TyG-BMI(OR=1.03, 95%CI 1.02~1.04, P<
0.001) & HbA, (OR=1.75, 95%CI 1.49~2.07, P<0.001)
¥R PCIARJG R A ISR IS FER IR . bAh, WA
I 35 7K F- 1 CK-MB (5 1 T ISR ) & A2 XU
(P<0.08); T i 7K1 14 1 28 1 U2t TSR A 2t S f
KR (P<0.05) (3R 3) (EAFT AR, ZHAEH
B7R, TyG-BMI HbA, 78 #iill ISR XU J7 Tl AS 77 7E
B E NS HAEF (P 0y =0.809), ISR HEAG IR IR 73S
FIAZEH IR B2 SR 5 D0 (x'=0.058,
P=0.810). #F—2 L HbA, H (v %(6.3%) M A2 47
WM B, TS HbA, (36.3%) 4114 S 11 HbA,
(<6.3%) 41, TyG-BMI FF i 4 2 J2& ISR [ 1l 57 15 [
F(FHbA, 4l: OR=1.03, 95%CI1.02~1.04; {KHDbA,,
20 : OR=1.03, 95%CI 1.02~1.04, P<0.001), %78 ¥x
TN RRE B A R SRS

2.4 TyG-BMI X HbA S ISRHYFER L[ % logistic
[ 504 @7~ , TyG-BMI K HbA, /K V-5 PCIAR 7 i
ISR KRG . i — 4 = (i R s 41 3
W, M2 TyG-BMI A HbA, /K1 T+, ISRIKA
A AR T S W BT S (P 14,<0.001) o JHEEAHSCTR
HHZEJE, 5 TyG-BMIT, HAM L, T,HHEE%LE
ISR [ RURS: B 2 T 1 (%8 5 OR=13.02, 95%CI 8.37~
20.72, P<0.001); ‘5 HbA, QAHHIL, QAEHAK
ISR XU 78 B {8 38 /i (15 8% J5 OR=7.38, 95%CI 4.87~

&3 PSMJ5 ISR K K 1Y logistic [11 4 7341

Tab.3 Logistic regression analysis of factors associated with ISR

after PSM

- AR ZR S EASES 0
OR(95%CI) P OR(95%CI) P

W4 1.60(1.14~2.25)  0.007 1.60(1.06~2.43)  0.026
CK-MB 1.17(1.08~1.28) <0.001 1.12(1.01~1.26)  0.038
NT-proBNP  1.00(1.00~1.00) <0.001 1.00(1.00~1.00)  0.178
D- Rk 1.32(0.98~1.82)  0.075 1.22(0.79~1.87)  0.358
BN 0.97(0.95~1.00)  0.031 0.98(0.94~1.02)  0.308
HEA 0.91(0.88~0.95) <0.001  0.92(0.85~0.99)  0.023
#HIEEMA  041(021~0.78)  0.007 1.13(0.48~2.63)  0.780
LVEDV 1.01(1.00~1.01)  <0.001 1.00(1.00~1.01)  0.507
LVEF 0.97(0.95~0.98)  <0.001 0.98(0.95~1.02)  0.317
TyG-BMI 1.03(1.03~1.04) <0.001 1.03(1.02~1.04)  <0.001
HbA,, 2.11(1.83~2.46)  <0.001 1.75(1.49~2.07) <0.001

PSM. { [a] ¥ PF 43 DG BC ; CK-MB. LI 3 B W] 1./ ; NT-
proBNP. N K %ii B 78 FI| 44 Ik 1 {4 ; LVEDV. 7¢ % &7 5k K 25 B 5
LVEF. 75 % 1 L 43 505 TyG-BML H il = 165 4 25 M 44 45 405
HbA, . HEIL I ZLE

11.4, P<0.001)(F4).

ZAF R IE RCS AT R o, TEARIE IR A%
KJG, TyG-BMI 5 ISR 1 & A= KUK &2 26 M 1E AH ¢
(P 4y <0.001, P . =0431, [E1A), FfiE TyG-BMI
TR TR, ISR S RFLk L% HbA, S5 ISR
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Tab.4  Association between different levels of TyG-BMI and
HbA,_ and the risk of ISR after PSM

Bl 1 B

WiH %

OR(95%CI) P OR(95%CI) P
TyG-BMI 848 1.03(1.03~1.04) <0.001 1.03(1.03~1.04) <0.001
T, 283 1 1
T, 283 2.41(1.61~3.65) <0.001 3.12(2.02~4.89) <0.001
T, 282 9.44(6.36~14.25) <0.001 13.02(8.37~20.72) <0.001
Py <0.001 <0.001
HbA,_ 848  2.11(1.83~2.46) <0.001 2.10(1.81~2.46) <0.001
Q 283 1 1
Q 283 4.16(2.78~6.32) <0.001 4.49(2.96~6.95) <0.001
Q, 282 7.41(4.97~1127) <0.001 7.38(4.87~11.40) <0.001
P <0.001 <0.001

BN 1. RBCIE; B2 KIE T UM . CK-MB. NT-
proBNP. D-—Hfk . BiEH ., HEH . #IFEH A, LVEDV )
LVEF; TyG-BMI =/r LU V) i T ,<211.22, 211.22<T,<241.09,
T,>241.09; HbA, =AU Q<5.9, 59<Q,<6.7, Q26.7;
ISR AR FIBEZE s TyG-BML Hith = BR A 45 AT 4650 HbA .
WEAL ML CK-MB. JJLRR A 5] T ; N'T-proBNP. N 7K Iij B
RUFISAAKTHTA; LVEDV. ZE S8 IKRAAR; LVEF. Ze S48 15344

IR 2 [1] 2 30 4k 35 (Y AR R DGR (P 1 5<0.001, Py
<0.001, [#1B), Rik—2F BIHf HbA, 1) XU 45 44,
SR FH W 43 BE 2R M [ A RS0 AT 1 B (E R0 437 ([
2), HE B D A 6.4%, H KL, 4
HbA, <6.4% B}, ISR & A= XU Fifi HbA, Fh i &2 2] |
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Pyp<0.001
20 Pap=0.431
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TyG-BMI @

Tt it # (OR=6.61, 95%CI 3.90~11.20, P<0.001); 4
HbA, >6.4% I, JRURS: 38 i 6 80 oy (L sk 535 {EAR SR A7 7
(OR=1.48, 95%CI1.23~1.80, P<0.001).

2.5 TyG-BMI. HbA, NP # A% ISR HUN AN 53
M ROC ML/ #r /R, TyGHE%L. TyG-BMI &
HbA, %} PCI A i ISR ELA — % 18 #0  1 (F& 3.
#S). Hrh, TERIFEFRT, TyG-BMI Y Tl &4 g
e (AUC=0.770, 95% CI0.736~0.804), 1T TyG &
U (AUC=0.725) J2 HbA, (AUC=0.742) . 4 TyG-BMI 5
HbA, BA 5, TNRRETS 2 E— 42T, HME Ik
A1 AUC 35 5 0.810(0.779~0.841) ,  Fe BT (E Ky
0.323, BURSE N 76.2%, FEFEER 72.7%. 4 DeLong
K g6 23 #r, B4 18 (TyG-BMI+HbA, ) f) AUC W i
=T TyGH8%0. HbA HI0 . TyG-BMIHINLL K TyG
TR +HDA, BESHR (P<0.001), IEAN, N T HEALEX
GARPRAIE R TOANE, PR E s
e % (net reclassification improvement index, NRI) # ps
A H1 31 2 35 48 £ (integrated discrimination improvement
index, IDI), 45 E/R, S&RIEIRM L, TyG-
BMI 5 HbA, IR W I B I 503 1706 ISROXURS: )
SYISFEEARFNRIRE ST . AHEST HbA, S i, B4A
LR F 00 1 B B 4 B 1 (NRI=0.730, IDI=0.131,
P<0.001); A% F TyG-BMI BTN , 1545 45 5[]
FEJE P B i 34 B (5 (NRI=0.499, ID1=0.068, P
<0.001); IEAHN, M T TyG 64 M TyG+HbA, , B
G A (TyG-BMI+HbA, ) 175 Ji& 91 13 W & (%) 38 & 4
fH(%£S).
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Fig.1 Dose-response relationship between TyG-BMI, HbA, , and the risk of ISR analyzed by RCS
A. TyG-BMI 5 ISR [H] A5 4t 2 W JE R s B.HbA| 5 ISRIBIAY I S NG 7 o ERCHREEL 2 30 G 2k, RIAZIEMZMH . CK-MB. NT-
proBNP, D- ik, BHEH. HEN. ZIGEHA. LVEDV X LVERJGRIZEE; P/ NEDHET 1 LA Lk, RIRASIEZE S, MR 1 ik
7R, TyG-BMIH ISR AR WIS IEAHDG, HOR W RAYIELRMOC R s HbA 5 ISR IR W R IEADE, HAFEW BARLMOC R, Bl
2 £ TyG-BMI X HbA, 5 ISR KUK (¥ S A 34 B CIRE 8 SR 1 — 2. RCS. BRI I RE 4% s TyG-BML HHith = BRAJ &I HH A T 45
¥ HbA, LML ; ISR T8 NTEAE ;. CR-MB. JJLFRILAEIE T 1 ; NT-proBNP. N B EIFIGIIKHTIA; LVEDV. A4 kR AR

LVEF. ZE = 5 1l 534%
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Fig.2 Threshold effect analysis of HbA,_on the risk of ISR
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024 —— TyG: AUC=0.725(0.690~0.761)
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——— HbA,: AUC=0.742(0.707~0.777)
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Fig.3 ROC curve analysis of TyG, TyG-BMI, HbA,, and the
combined model for predicting ISR

ROC. ZAAH BAERFE; TyG. Wil =HE#i% 0 TyG-BML 1
I =BRATA R T IE 8 HbA  BHLIMZTE T AUC. I T

3 3 i

ISR R B A2 hE, AR EE A S e
AR . FAREME R R EZ R RS, MG X
ZR[R %R PCTH AR (R Breledt , P S2 48 A B T ffe
PEH AR N2 B ISR 2 AR 0 i R0 7RIk
SN, 5 ERE AR S A A YA R RN SRR
SRZSTE ISR KA ML A B 2Pk H 35 o IR J2AR
WEALME S RIEN — DN IMrE, CHIESLEZS
Tl CVD F4 3t 7 £ B DR 28 AR Cos LA FRAERIBES) IR
ATHEIM PCIAR J5 BB O A A0 2 ek, IF
AT e 5 T RAE SN . R TS EE AL R PN B 4
i BRI S 2 5 ISR A R AR R e

TyG fa5UE R IR I n S 0An 68, CRuESE
5 CHD. )15 2 cvD KU KA B 1S A1
X, HAMRER, HE5PCIARJE ISR & 4 B B AH
Fel7isl A R b, TyG-BMIAE y—Fh &2 & 143
fehn, RERS T i . R IEAN IR ARG AAE T
faplo2l, ZIHFR IR UESE S CVD & KA R TS
. Hep, ARRAR, EEilEARS, TyG-
BMI T} 5 CVD 19 &0 B AT KU B i AH G, HLAR
JiE 5 B 3 — OC 1 b Ak B8 4 A AR HPY; Lyu
GRINRIL, TyG-BMI 5.0 )54 I CHD A1
SPRBET R Sl ) b P B 6 2 (R A7 e AR ek 5%
2, FHE R AE Rz AR ST B TS bR AR
Y. HAAEENE, TyG-BMIFE PCIA G &l
HA W RS A E . Cheng EM AL, TyG-
BMI 54552 DESIRIT M FE ML B HE M FEAR
SO I R g SRR IE A DG o T Lin SR B,
TE4%52 PCLIAYT W 2 1k ST Bt i A0 JIURE 3L 2 3
M, TyG-BMI 5 FZOR RO M A A MG, B
HoT e R PR A TS eI 5207k . DL EiFaR 3y
T, TyG-BMIAE TN CVD JAS K5 5 1 HA &
1.

RS AIEPRXT ISR AYTUALHE S AN EL AR

Tab.S Comparison of predictive performance and incremental predictive value of various indices for ISR

BRIIEER 7R AUC(95% CI) BT TR 5 P(DeLong) NRI IDI
TyG 0.725(0.690~0.761) 8.856 76.2% 55.6% <0.001 0713 0.131
TyG-BMI 0.770(0.736~0.804) 227.768 73.4% 69.0% <0.001 0.499 0.068
HbA,, 0.742(0.707~0.777) 6.150 79.7% 59.8% <0.001 0.730 0.131
TyG+HDbA,_ 0.771(0.738~0.804) 0.406 57.6% 82.3% <0.001 0.549 0.070
TyG-BMI+HbA,_ 0.810(0.779~0.841) 0323 76.2% 72.7% S 2R 24

ISR BRI FRAZE 3 AUC. IR R IR NRL S8 S 4850 IDL 2R G HI 850G TyG. H =BEA45HE: TyG-BML =

PRI AR TR R HbA BN ZLE A

HbA, 1] S HIIT 2~3 4~ H BY-F- 25 b 7K K h2 1
TR R, T A R e IR MAC I R B Ol . BFST

R, 5% PCUIRYY A HE D UIE G # 60 A Bt
K5 SRR AR 2. Hos BBL T f



FEW S RS OIS AN S RAE IR,
FEUMAE N B2 DR R AT M i VR s BEIRAS  [FIRF,
WE 0 3 VR 2 — 25375 3 1l 481 8 UL 4 P (vascular
smooth muscle cell, VSMC)ji’EE%%E!%’f& . IEREHEAY
K AMIANE T BEGORR, e s A g A=)
— T X} 24y 5.2 J7 4252 PCLIATT HOBE IR E A K
FUBDFFIUESE , HbA, K -5 SO ORI #7-AE W 1
FEE, BRI, HbA, &0 1267, ISR X
B A I 1S N >25% ¢, b, AT WFSREE ., HbA,,
A Sk SR 2 AR IR R PCIAR S ISR & 2E B 1 37 1
MR KR, 25 1, TyG-BMI A] £545 R e IR B A& g %
SEGUT, HbA, D) Sz B e P o 5 i SO LA T
PN F T, AR E YA T HEIE R
M PAFREPIRA, H P E T BEAEZ 1 ISR
T R R () RBP4 S 5 Jin () (R R8N
AW 5T 5L T PSM A T JELR RRAE 2 £ A B
RAFRT T TyG-BMI Al HbA, 5 PCI A 5 ISR XU [
MWLM E. EEERMT: D)ZHER
logistic [11 - I 7~ TyG-BMI 5 HbA, #41°4 ISR B i 57 /s
R R, EREMCIRARNES, TyG-BMIBFE 1
A~ BT, ISR KUES 38 il 3%(OR=1.03, 95%CI 1.02~
1.04, P<0.001); HbA, & T+ 1%, ISR IE N 75%
(OR=1.75, 95%CI 1.49~2.07, P<0.001). [m]f, W 4K
5 CR-MB 5 ISR S AHSCG, 1T F AR 000 R fr g v
WZE, #/RRIR, BRI RSN, &5%0E . &
FERAE LA T REIE R 2 5 ISRk A KR
(2)% TyG-BMI K HbA,. =/ i B o dr B, Bl
# TyG-BMI J HbA, /K-F- 1T, ISR XU 5 i 25 i
BEHEH (P gy <0.001) 0 IXEREH], TCIHKF TyG-BMI
5 HbA NN TS I R A, RHKI R
W HFafdrE . (3) AL R IE RCS AT R s, 7E
KIEIRZ2 N ZE G, TyG-BMIL ISR &4 KU S 2k 1
FHIE (P gy =0.431); HbA, 5 ISR KUK 2 [B] S AE Lk
AH 2K (P sy <0.001) o i — 20 18 (B &4 0 73 AT 42 7,
HbA, fF7E S50 . L) 6.4% VE R a5, Bkt
BN G AR T A7 B2 AR RS (fRLSR LU A 55 P<0.001) 5
HbA, <6.4% I, HbA, 7K F-F 5 55 ISR XU 44 Jin 524
B % (OR=6.61, 95%CI 3.90~11.20, P<0.001), i
HbA, >6.4% J&i AH OC 5 B ¥ 55 {H 4J5 W] i (OR=1.48,
95%CI 1.23~1.80, P<0.001). {HF RN, 6.4%[1)
P GG R _ERE PRI IZ T 0 (E 6.5% FHAT , /R TEME
RS A RIIBT BE, HbA, TH R Al BEXT FEAEAE XU
P30 o S 1) B R BBURK s AR R AL M R EE B B, A
R IR AORE s . ARG 00 B A A G 25 L Pl g
A A, Al HbA, Xt ISR ) B — 2501 1 38 0 s
PR, 6T HbA, S (H i AR I S T ) SR 3, # e
IR BT 2R G T, ek ss 1. (4)ROC

2k R VPN 7R, TyG-BMI 5 HbA, I HAT
—E ARG Sy, T A A AR AUC
0.810(95%CI 0.779~0.841), He A # Wi 4 0.323,
IR R 76.2%, ¢S N 72.7%. DeLong K B0 25 5 &
B, BRARIRLT) AUC B i T —Fer s A 21
(P<0.001); [F]M NRI & IDI 431 SZH 4 A R 7 XUy 7
o3 2 K HN R Ge 1 7 HAFAE BT B A E . Rt
TyG-BMI 5 HbA, Ik &4 BAE K PCIAR 5 ISR AU
SYIZMTRE T, JF A e AR TR B U 43
JE AL

MR BRA: BRA BE R, TyG-BMI B T254 %
WL TR 55 PR AR DG AR AE T A7, 1T HbA, U B A5 S A
SRR R RO S AT . TRORASTR, 9 R 40 i e
BRGSO, NOAYIRIHE N, Mg
gk BTG KA T ST L2 84 B S R O e 5
N A A S L5 048 52 58 5 D 1) 5 8 P50 78 3k
FECS, R, R AT S s  FhE R F R AR I
B £, (2 RE AN S5 45 I 1 1 5 VSMC I iE
B R FETTITRR, 3 — 25 O I RE 5 S N E A
NP AN M T A e SR AL 2R )
7 A S5 5 UK B R A S RAE IR RN, AR i
VSMC £ AU AL Ko A W i), 1A el AE 5 ISR
BRI (TR A RS AE | T A R AL
SETERLE] B WG Bk, 4 TyG-BMI 5 HbA,,
[T i, FEAESR SRR TR . SO0 . N EZ TIRE
BEf S nE R, vl RESL 2 E ISR 19 & AR L R .
S R B AE LG K B, TyG-BMI. HbA, 5 ISR
) T REAEAE PRI VE FHE B, AP ATF 5T 38 BARE 2 A
R VL 1) 9 5 7 00 TSR XU 77 T A i 2 e 1 32 T
(P :,=0.809), RS LA B0 IR 8 78 40 A 58 H I - A 2l
SERTL A . HE—2 LI HbA, A8 (6.3%) 7325
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