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Table 1 Comparison of baseline data and test indicators in each group of coronary heart disease patients with blood stasis syndrome after PCI

T H Q14 (21341)) Q24 (21041)) Q341 (2184) Q44 (216%1)) P1H VIF
MACEs/f1 (%) 60(28.17) 61(29.05) 86(39.45) 106(49.07) <0.001 1.441
B (%) 166(77.93) 139(66. 19) 156(71.56) 156(72.22) 0.064 1.935
TyGHEH/M(Q,,Q,) 8.24(8.03,8.37) 8.71(8.59,8.81) 9.05(8.96,9. 11) 9.48(9.33,9.73)  <0.001 8.233
RS M(Q,,Q,) 67(60,73) 64(57,71) 64(57,70) 62(56,70) 0.006 1.502
BMI/kg-m~,M(Q,,Q,) 24.00(21.97,25.27)  24.45(23.36,27.42)  25.39(23.39,27.18) 25.62(23.82,28.63) <0.001 1.432
SBP/mmHg, M(Q,,Q,) 134(119,148) 132(120,145) 134(122,143) 135(129,149) 0.001 1.784
DBP/mmHg, M(Q,,Q,) 79(68,85) 78(70,83) 78(70,84) 78(74,85) 0.073 1.956
L2 /bpm, M(Q,,Q,) 72(66,80) 72(67,76) 74(68,77) 74(70,80) <0.001 1.169
W2 AR 52 /451 (% ) 91(42.72) 90(42. 86) 109(50. 00) 99(45.83) 0.416 1.719
AR /151 (% ) 53(24. 88) 41(19.52) 58(26.61) 51(23.61) 0.362 1.460
W bR L /45 (%) 63(29. 58) 90(42. 86) 94(43.12) 136(62. 96) <0.001 1.684
e LS B 51 (9% ) 129(60. 56) 157(74.76) 174(79. 82) 172(79. 63) <0.001 1.605
CVDs ZK i 5151 (%) 59(27.70) 58(27.62) 66(30. 28) 63(29.17) 0.917 1.135
TS ARECR AL, M(Q,,Q,) 2(1,2) 1(1,2) 2(1,2) 2(1,2.75) 0.044 1.658
O LA 25911 (%)

iR 259 213(100) 210(100) 217(99. 54) 216(100) 1.000 1.054
fiT225%) 209(98. 12) 208(99. 05) 211(96.79) 206(95. 37) 0.094 1.061
RASS 5 99(46. 48) 111(52. 86) 114(52.29) 108(50. 00) 0.624 1.315
B ZZ VR BELH 7 148(69. 48) 156(74.29) 160(73.39) 148(68. 52) 0.470 1.141
CCB 59(27.70) 74(35.24) 61(27.98) 70(32.41) 0.265 1.290

e PCI, &SRB AR MACEs, EBOMEANREN; TyG, HIM=RE#%5EH; BMI, KEEE; SBP, WHik; DBP, &F
K CVDs, DL ; RASS, B R-IE Kok K- MEN RS ; CCB, Ca™MiABHWIR; Hb, MLEM; ALT, NWEREIFEREN; AST,

RAQRAIFLAEG; TC, MMEE; TG, Hih=@; LDL-C, fXHEREAMEE; HDL-C, @& EIREAMEE; HCY, [ ;
Hs-CRP, S#ICINEH; Ser, MWLEF; FBG, ZSMEIMAE; HbAle, HEfLIMZIEEH; LVEF, ZA=HMa%; LAD, ZRHIE#; LVEDD, 72
EEFIRRING; VIF, FZEBIKE T,
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Table 1 (continued)

FR1

B2 PCIAJ M UE R SR OB B AG S0 A6 AL Fi b HU R

Comparison of baseline data and test indicators in each group of coronary heart disease patients

with blood stasis syndrome after PCI

A Q14 (2131) Q240 (2101) Q340 (2184) Q441 (2161) P{E VIF
g AL FE bR
Hb/g-L"',M(Q,,Q,) 133(121,145) 138(126,145) 134(124,145) 134(127,147) 0.175 1.659
ALT/IU-L™', M(Q,,Q,) 19(14,27) 21(15,30) 22(14,34) 22(15,30) 0.168 1.592
AST/IU-L™,M(Q,.Q,) 19(16,25) 19(16,25) 20(16,25) 18(15,24) 0.327 1.483
TC/mmol - L™, M(Q,,Q,) 3.59(2. 88,4.05) 3.67(3.11,4.60) 3.96(3.20,4.92) 4.39(3.60,5.22)  <0.001 7.289
TG/mmol- L', M(Q,,Q,) 0.85(0.73,1.03) 1.29(1.08,1. 46) 1.71(1.34,1.96) 2.3(1.88,2.98)  <0.001 5.755
LDL-C/mmol-L™,M(Q,,Q,) 2.07(1.60,2.43) 2.19(1.79,2.78) 2.34(1.89,3.01) 2.63(1.99,3.22)  <0.001 6.629
HDL-C/mmol-L™",M(Q,,Q,)  1.06(0.91,1.24) 1.00(0.92,1.23) 0.96(0.79,1.09) 0.97(0.79,1.14)  <0.001 1.149
HCY/pmol - L, M(Q,,Q,)  13.31(10.86,16.66)  13.21(11.38,16.94)  14.63(11.74,18.95) 14.04(11.40,17.99)  0.028 1.240
Hs-CRP/mg-L™",M(Q,,Q,) 1.88(0.80,4. 81) 2.04(0. 80,4. 81) 2.70(1.13,4. 81) 2.63(1.24,4.81) 0.193 1.179
Ser/wmol - L™, M(Q,,Q,)  74.00(64.90,82.90)  73.30(61.48,85.20)  75.45(63.55,87.55) 73.85(62.00,84.10)  0.682 1.370
FBG/mmol-L™',M(Q,,Q,)  5.22(4.74,5.83) 5.8(5.08,6.76) 6.19(5.32,8.12) 7.55(6.33,8.65)  <0.001 3.479
HbA1¢/%,M(Q,,Q,) 5.80(5. 60,6.30) 6.20(5. 80,6. 80) 6.20(5.80,7.00) 6.90(5.90,8.00)  <<0.001 2.136
LVEF/%,M(Q,,Q,) 65(60,70) 67(61,70) 65(58,70) 65(60,69) 0.217 1.723
LAD/mm,M(Q,,Q,) 37(34,40) 37(35,40) 38(35,40) 38(35,41) 0.120 1.659
LVEDD/mm,M(Q,,Q,) 50(48,54) 50(47,53) 51(48,54) 51(47,54) 0.409 1.592

¥ PCI, ZERIRFKA AR ; MACEs, FEOIMAGAARRFLE; Ty, Hih=mwasaefl; BMI, KFI5%0; SBP, Wi4i/%&; DBP, 4F

KK CVDs, ORI ; RASS, B K- Bk R-EME RS ; CCB, Ca™ il iABHKIH;

Hb, MZIEMA; ALT, WRREILFE A, AST,

REQIRAIL: W, TC, BIAEE,; TG, Hyhm=fi; LDL-C, UEEIREAMME; HDL-C, mEEIREAMERE; HCY, [FAEpER;
Hs-CRP, W CIRN#ET; Ser, IMALEF; FBG, ZiEIbE; HbAle, Wb & 1; LVEF, ARG Ma%5G; LAD, ZAEHiA#:; LVEDD, %
FEPIARWIANR; VIF, JTEWKET.
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HCINFEH; BMI, fAEIEE; LAD, ZAFRifE4E; LVEDD, ZE=EFHKANINGE,

B 1
Figure 1

Boruta algorithm for screening risk-related characteristic variables of major adverse cardiovascular events

in coronary heart disease patients with blood stasis syndrome after PCI

Boruta 534 G 08 5 Ui 28 B2 TRAR Bl kA AR UHIE R 3 B0 A AN B S DU AR SRR AL

(MACEs)
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TG, HDL-C. LDL-C, HCY. HbAlc. TyG. LAD, ZFE278, PHREIR 2K 25 Cox FLA] XU [A] A 45
LVEF., LVEDD. RGP AT R, S PCLAR S MUHIE £ Ty G #R 4L
0.60 TyG43# (Log rank P <0.001) } JELRHE P < 0.001
-+ Q1
@
-~ 3
0457 == Q4
. S
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3 ES
% z
B i
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iy
0o 9% 180 270 360 80 85 9.0 95 100
N RIEVES TyGHa#g
TE: TyG, H 7t =1 i A AR A Log rank P<<0. 001 TN T TyG, Hoh =6 A R
IF] 22 B i B3 2 BOER SR AARJE M IER & TyG #8 B £2
B2 AU 4 BOER S AR S MR & % DA R LM OC &R B BRI 2 5 R4 (RCS) 20 H7
O MAEAS B F RS 1) Kaplan-Meier 2474341 Figure 3 RCS regression analysis of the linear relationship
Figure 2 Kaplan-Meier survival analysis of the risk of major between TyG index and the risk of major adverse cardiovascular
adverse cardiovascular events (MACEs) in coronary heart dis- events (MACEs) in coronary heart disease patients with blood
ease patients with blood stasis syndrome after PCI in each group stasis syndrome after PCI

R2 LA PCIAR R HLFHIE B TyG F5 %05 MACES XU Y Cox FA IR [l AR 53 A
Table 2 Cox proportional hazard regression analysis of TyG index and risk of MACEs in coronary heart disease patients with blood stasis

syndrome after PCI

T I BRI 2 HERY 3
HR (95% CI) PAi HR (95% CI) PAH HR (95% CI) PAi

TyG #8551 1.546 (1.280~1.867) <0. 001 1.809 (1.491~2.195) <0. 001 1.601 (1.304~1.967) <0. 001
Q14 1 (ref) 1 (ref) 1 (ref)
Q241 0.962 (0.673~1.374) 0. 831 1.109 (0.773~1.591) 0.574 1.216 (0. 834~1.773) 0.308
Q341 1.628 (1.170~2.264) 0. 004 1.962 (1.404~2.742) <0.001 1.850 (1.305~2.623) 0. 001
Q441 1.843 (1.342~2.531) <0. 001 2.263 (1.640~3.124) <0. 001 1.937 (1.376~2.727) <0. 001
EHPE 0. 001 <0. 001 0. 004

2|

P

TE: PCL, ZFEGERINKA AR MACEs, FELMAANREN; TyG, HM=MEHMRA; ref, LIQUAINZM; SR, R
PIZ; B2, (RIS, AR, B3, JRAEYER] . AR Boruta SR SRR AR 4L

(=3
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Figure4 TyG index predicting the risk of MACEs

in coronary heart disease patients with blood stasis

syndrome after PCI
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Figure 5 Calibration curve of TyG index for predicting
the risk of MACEs in coronary heart disease patients

with blood stasis syndrome after PCI

0.4+
— RATYGIRHE
— &TW
— LT
0.3
= ),
& 02
X
P
0.1
0.0-
I T T T T 1
0.0 02 04 0.6 0.8 10

[T
T TyG, Hilh = He A iR L.

Bl6 H il =4 MR A O s Lo 28 K etk
BRI ARG MUAFHIE R 220 A R XU 1Y
i PR R 55 11 £
Figure 6 Clinical decision curve for predicting the risk of
MACEs in coronary heart disease patients with blood stasis

syndrome after PCI using TyG index
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Table 3 Subgroup analysis of adjusted TyG index and risk of
MACEs in coronary heart disease patients with blood stasis

syndrome after PCI
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Association between Triglyceride-Glucose Index and Major Adverse Cardiovascular Events Risk in Coronary
Heart Disease Patients with Blood Stasis Syndrome after Percutaneous Coronary Intervention

TAO Shiyi'?, YU Lintong', LI Jun’, HUANG Li’, XIE Zicong’, YANG Deshuang’, XUE Tiantian’, TAN
Yuqing'*?

1. Beijing University of Chinese Medicine, Beijing, 100029; 2. Guang'anmen Hospital, China Academy of Chinese Medical Sciences
3. China-Japan Friendship Hospital

ABSTRACT Objective To explore the association between triglyceride-glucose (TyG) index and major adverse car-
diovascular events (MACEs) risk in coronary heart disease (CHD) patients with blood stasis syndrome after percuta-
neous coronary intervention (PCI). Methods A total of 857 CHD patients with blood stasis syndrome after PCI
were enrolled and divided into four groups according to the baseline TyG index quartiles, Q1 (TyG << 8.51), Q2
(8.51 < TyG < 8.88), Q3 (8.88 < TyG < 9.22), and Q4 (TyG = 9.22). The clinical outcome was defined as
a compound endpoint of cardiovascular events including cardiac death, non-fatal myocardial infarction, unplanned re-
vascularization, in-stent restenosis and stroke. The machine learning Boruta algorithm was used for feature selection
related to MACEs risk. Kaplan-Meier survival analysis and Cox proportional hazards regression model were used to
compare the differences in MACEs risk among the four groups. Restricted cubic spline (RCS) and subgroup analysis
were performed to determine the relationship between the TyG index and MACEs risk. The area under the receiver
operating characteristic (ROC) curve (AUC), calibration curve and Hosmer-Lemeshow test, and decision curve analysis
(DCA) were plotted to evaluate the predictive value of the TyG index for MACEs risk. Results The median follow-
up time of the included patients was 2. 45 years. During the follow-up period, 313 cases (36.52%) of new MACEs
occurred. The incidence of MACEs in Q1, Q2, Q3, Q4 group was 28. 17% (60/213), 29. 05% (61/210), 39. 45%
(86/218) and 49. 07% (106/216) , respectively. Kaplan-Meier survival analysis suggested statistically significant dif-
ferences in MACEs risk among the four groups (P<<0.001). Cox proportional hazards regression model analysis
found that the risk of MACEs in patients with high TyG index increased by 60. 1% (P<<0.01). Using Q1 as the refer-
ence, the MACEs risk in Q2, Q3 and Q4 groups gradually increased, and the trend was statistically significant (P<<
0.05). RCS model suggested that the TyG index was nonlinearly associated with the MACEs risk (P<<0.001). The
TyG index had a good predictive performance for MACEs risk according to ROC analysis ( AUC=0.758, 0.724-
0.792) and Hosmer-Lemeshow test (Y’ = 4.319, P = 0.827). Additionally, DCA analysis also suggested a good
clinical efficacy of the TyG index for predicting MACEs. Subgroup analysis showed that different baseline TyG index
was positively correlated with the MACEs risk in the stratification of age, male, BMI, history of diabetes and hyper-
tension, and low-density lipoprotein cholesterol (LDL-C) =1.8 mmol-L™" (P<<0.05). Conclusion The elevated
TyG index is closely corrected with an increased risk of MACEs in CHD patients with blood stasis syndrome after PCI,
indicating a guiding significance for early risk stratification and clinical decisions.

Keywords coronary heart disease; percutaneous coronary intervention; blood stasis syndrome; triglyceride-glucose

index; major adverse cardiovascular events
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