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[Abstract] Objective To investigate the relationship between serum Gla-rich protein (GRP) levels and the risk of major ad-
verse cardiovascular events (MACE) after perculaneous coronary intervention (PCI) in patients with acute coronary syndrome
(ACS). Methods 120 ACS patients admitted to our hospital from June 2020 to January 2022 (ACS group) were selected as study
subjects. They were divided into MACE group (22 cases) and non-MACE group (98 cases) according to the occurrence of MACE with-
in 6 months after PCIL. 100 cases of healthy people who underwent physical examination in our hospital during the same period were se-
lected as the control group. Clinical data of all subjects were collected. Serum GRP levels were measured by enzyme-linked immunosor-
bent assay and divided into low GRP group and high GRP group. ROC curves were plotted to evaluate the efficacy of serum GRP in di-

agnosing ACS. Logistic regression was used to analyse the risk fac-

tors affecting the occurrence of ACS. Kaplan-Meier method and

Cox regression were used to analyse the predictive value of serum
EEWMA MK TTRIIUA (20210140867 GRP for MACE. Results Serum GRP levels were significantly
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lower in patients in the ACS group compared with the control group
(P<0.05). Serum GRP levels were significantly negatively correlalt-
ed with both Gensini score and GRACE score in patients with ACS
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(P<0.05). The AUC of serum GRP for the diagnosis of ACS was 0.736 (95%CI: 0.668—0.804 ) ,with a sensitivity of 80.00% and a spec-
ificity of 61.00%. Elevated levels of GRP were an independent protective factor for the development of ACS (OR=0.334, 95%ClI:
0.184-0.606, P<0.001). Serum GRP levels were significantly lower in patients in the MACE group compared to the non-MACE group
(P<0.05). The risk of MACE after PCI was significantly higher in patients in the low-level GRP group than in the high-level GRP
group (P=0.022),and the elevated serum GRP level was an independent protective factor for the occurrence of MACE after PCI (HR=
0.347,95%CI: 0.206-0.584, P<0.001). Serum GRP levels were significantly negatively correlated with serum IL-18 (r=—-0.271, P=
0.003), TNF-a (r=—-0.481,P<0.001),ICAM-1 (r=-0.315,P=0.001) ,and VCAM-1 (r=—0.279, P=0.002) levels in ACS patients (P<

0.05). Conclusion GRP is significantly reduced in the serum of ACS patients and can be used as a novel biomarker for the diagno-

sis of ACS and prediction of the risk of MACE after PCI.
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Figure 1 Correlation of serum GRP levels with Gensini
score and GRACE score in ACS patients

Table 1 Comparison of general information of ACS patients

ZH Xt B4 (n=100) ACS H.(n=120) oA PlE
g (xs, %) 56.68+4.73 56.82+5.66 0.197 0.844
LT /2, n (%) ] 53(53.00)/47(47.00)  63(52.50)/57(47.50) 0.005 0.941
BMI(&+s, kg/m?) 24.15%3.36 24.19+5.03 0.068 0.946
W H (%) ] 43(43.00) 62(51.67) 1.642 0.200
i [n (%) ] 44(44.00) 57(47.50) 1.311 0.252
BEPRIELn (%) ] 48(48.00) 52(43.33) 0.479 0.489
A JEL ] (s » mmol /L) 4.20+0.39 4.36+0.51 2.572 0.011
LM (P, Pos) y mmol/L] 1.48(1.30,1.68) 1.63(1.47,1.79) 6.255 <0.001
o 25 T i 4 1 IR [ Mg, Pos) s mmol/L] 1.14€0.93, 1.40) 0.95(0.64,1.22) 7.174 <0.001
%% FE g B I ] B[ M(P5, Pog) s mmol/L] 2.53(2.03,3.11D) 2.62(2.17,3.06) 1.913 0.225
WUERIM (P, P,s) » wmol/L] 66.58(60.24,78.03)  74.68(67.36,78.94) 3.372 0.021
14T 3 A (s » g/1) 5.8320.52 5.81%1.13 0.163 0.871
0 T2 (s, X 10%/1) 6.67+1.06 7.23+1.34 3.388 0.001
BNP(z+s,pg/mL) - 426.47+110.25 - -
cTnl(z+s,ng/mL) - 21.81+5.50 - -
Gensini 173 (is) - 54.64+12.75 - -
GRACE P4 (3+5) - 121.48+28.43 - -
GRP(z+s,ng/mL) 28.73+4.22 24.90+2.33 8.509 <0.001
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Figure 2 ROC curve of serum GRP for diagnosis of ACS

Table 2 Multivariate logistic regression analysis of the risk of ACS occurrence

S B S.E. Wald ORfH 95%Cl PIE
AR -0.278 0.257 1.164 0.758 0.457~1.254 0.281
531 0.125 0.129 0.943 1.133 0.880~1.460 0.332
BMI 0.857 0.870 0.971 2.356 0.428~12.958 0.324
WA 0.538 0.714 0.568 1.713 0.422~6.949 0.451
1 IfLE -0.347 0.776 0.200 0.707 0.154~3.238 0.655
TR I -1.049 0.903 1.350 0.35 0.060~2.056 0.245
S R ] e 0.482 0.672 0.516 0.473 0.434~6.041 1.620
= H 0.387 1.193 0.105 1.472 0.142~15.259 0.746
e 2 P i B 1 O 0.726 1.099 0.436 2.066 0.24~17.818 0.509
AH 285 55 i B 1 L[] -0.009 1.005 0.006 0.991 0.138~7.097 0.993
LR 0.186 1.422 0.017 1.204 0.074~19.539 0.896
MmerzEf 0.294 1.049 0.079 1.342 0.172~10.496 0.779
SEI AR 1.217 1.265 0.925 3.378 0.283~40.355 0.336
GRP -1.098 0.305 12.971 0.334 0.184~0.606 <0.001
%3 MACEL53IEMACE E2E—BEARMLR
Table 3 Comparison of general information between MACE and non-MACE patients
A 4E MACE 21 (n=98) MACE 41 (n=22) A PlE
WS (T2s, %) 56.37+6.07 58.82+6.24 1.702 0.091
P (%) ] 1.340 0.247

5 49(50.00) 14(63.64)

& 49(50.00) 8(36.36)
BMI(&+s, kg/m?) 24.12+4.43 24.50+3.61 0.375 0.708
A (%) ] 51(52.04) 11(50.00) 0.030 0.863
M EL (%) ] 41(41.84) 14(63.63) 3.439 0.064
PR [ n(%) ] 38(38.78) 12(54.55) 1.838 0.175
S JEL [ % Ces , mmol/L) 4.33+0.43 4.49+0.51 1.523 0.130
—BEH LM (Pyg, Pog) , mmol/L] 1.61(1.44,1.73) 1.67(1.45,1.81) 1.539 0.101
15 25 R B U R LM (Pys 5 Pys) s mmol/1L] 0.97(0.65,1.29) 0.92€0.60,1.20) 1.014 0.126
I3 P2 IR A IR BE LM (P, Pys) » mmol/LL] 2.60(2.14,2.97) 2.64(2.18,3.09) 0.484 0.631
JLERLM(P,s,P,5) » umol/1.] 73.38(65.29,77.37) 74.96(68.85,79.03) 1.037 0.115
20K ) (s » g/L) 5.84+1.21 5.68+1.13 0.567 0.572
40 B 20 (s, X 10%/1) 7.15£1.26 7.58+1.07 1.484 0.141
BNP (s, pg/mL) 416.54+96.37 470.70+87.85 2419 0.017
¢Tnl(Z+s,ng/ml) 20.98+6.41 25.5126.51 2.987 0.003
Gensini P73 (Ges) 53.34210.64 60.43+9.37 2.883 0.005
GRACE P4 (7£5) 119.12+27.62 131.99+28.03 1.970 0.051
GRP(Zs,ng/ml.) 25.57+3.95 21.9242.96 4.079 <0.001
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Figure 3 Kaplan-Meier analysis of MACE occurrence in
ACS patients within 6 months after PCI
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Table 4 Multifactorial Cox regression analysis of MACE occurrence in ACS patients within 6 months after PCI

24 B S.E. Wald HR {4 95%C1 PlE
G -0.841 0.573 2.148 0.431 0.140~1.328 0.143
P51 0.025 0.020 1.556 1.026 0.986~1.067 0.212
BMI 0.082 0.069 1.421 1.085 0.949~1.242 0.233
W A 0.110 0.100 1.204 1.116 0.917~1.358 0.273
o0 11 -0.093 0.177 0.277 0911 0.644~1.289 0.599
B PRI 0.007 0.005 2.463 1.007 0.998~1.017 0.117
S IR ] 0.085 0.083 1.060 1.089 0.926~1.281 0.303
R H 0.003 0.014 0.058 1.003 0.976~1.032 0.810
o PR I 2 P L] -0.004 0.043 0.007 0.996 0.916~1.084 0.934
IG5 32 g 25 ] -0.103 0.253 0.167 0.902 0.550~1.480 0.683
JiIN 3 0.008 0.063 0.017 1.008 0.892~1.140 0.895
JIRAR: 4 0.678 0.760 0.798 1.971 0.445~8.733 0.372
P14 T -0.205 0.305 0.451 0.815 0.448~1.482 0.502
BNP 2371 0.688 11.863 10.712 2.779~41.295 0.001
¢Tnl 1.281 0.394 10.588 3.278 3.128~4.601 0.001
Gensini 15 1.345 0.421 10.194 3.840 1.681~8.770 0.001
GRACE F4» 0.984 0.803 0.882 1.969 0.525~7.733 0.324
GRP -1.058 0.266 15.853 0.347 0.206~0.584 <0.001
400 r=0.271 400 500 =0, 315 1500 =0.279
£=0. 003 « =0.001 £-0.002
:é A0 . é o 3 :100 . .f; :5 1000 w14l
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Figure 4 Correlation of serum GRP levels with vascular endothelial inflammation and adhesion factors in ACS patients
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