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[Abstract] Objective To investigate the predictive value of serum C-reactive protein/albumin ratio (CAR) with other
inflammatory parameters for in-hospital adverse events in patients with acute ST segment elevation myocardial infarction (STEMI)

undergoing emergency percutaneous coronary intervention (PCI). Methods A total of 340 patients with STEMI who underwent
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emergency PCI in 904 Hospital of PLA Joint Logistics Support Force from January 2016 to December 2020 were consecutively
included in this retrospective analysis. Patients with STEMI were divided into two groups according to the presence or absence of
adverse cardiovascular events during their hospital stay after emergent PCI: patients with major adverse cardiovascular events
(MACEs, n=92) and non-MACEs (1n=248). Serum C-reactive protein (CRP), white blood cells, neutrophils, lymphocytes, and other
indicators were measured in both groups, and inflammatory parameters such as CAR, neutrophil/lymphocyte ratio (NLR), and
platelet/lymphocyte ratio (PLR) were calculated. Univariate and multivariate logistic regression analyses were used to screen the
independent risk factors correlated with the occurrence of MACEs during the hospitalization after PCI in STEMI patients.
Correlations between each inflammatory parameter and MACEs were analyzed by Spearman correlation analysis. Receiver operating
characteristic (ROC) curve to evaluate the efficacy size of each inflammatory parameter in predicting the occurrence of MACEs
during PCI hospitalization in patients with STEMI. Results Comparison of general data between the two groups revealed that
patients in MACEs group had a higher frequency of age, history of diabetes mellitus, polydactyly, and serum composite inflammatory
parameters (CAR, NLR, PLR, MLR, and SII) than those in non-MACEs group, the univariate and multivariate results showed that
CAR was a risk factor for the occurrence of MACEs during the hospitalization after PCI in patients with STEMI. Spearman correlation
analysis showed that CAR was significantly correlated with the occurrence of MACEs during hospitalization, such as cardiogenic
shock (r=0.134, P<0.05), heart failure (r=0.436, P<0.05), and all-cause death (r=0.185, P<0.05). The results of ROC curves showed
that CAR (AUC=0.751, 95%CI 0.691-0.811, P<0.001) had better predictive value for the occurrence of MACEs after PCI than NLR
(AUC=0.643, 95%CI 0.576-0.711, P<0.001), PLR (AUC=0.598, 95%CI 0.530-0.665, P=0.006) and other inflammatory parameters.
Conclusion Compared with traditional inflammatory parameters, CAR has better predictive efficacy for the occurrence of MACEs
during hospitalization in STEMI patients undergoing emergency PCI, and can better guide the clinic.
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Tab.1 Comparison of general data between MACEs group and non-MACEs group

FabR JC MACEs 2H (n=248) MACEs 2l (n=92) zZ/¢ P
Y2, M(Q, Q)] 57(48,67) 61.5(51.3,73.8) -2.672 0.008
P (451 (%) ] 215(86.7) 74(80.4) 2.062 0.151
Fe R[5 (%)] 137(55.2) 59(64.1) 2.171 0.141
BEBRIR [151(%)] 42(16.9) 29(31.5) 8.642 0.003
WA [151] (%) ] 178(71.8) 63(68.4) 0.353 0.552
BMlI[kg/m* M(Q,, Q,)] 24.222(22.857,25.893) 24.182(22.106, 25.381) —-1.499 0.134
eGFR[ml/(min*1.73m"), M(Q,, Q,)] 100.99(82.40, 125.92) 78.44(60.26,98.86) -5.972 <0.001
I [ 151 (%)] 63(25.4) 24(26.1) 0.016 0.898
S MG 451) (%)) 7.121 0.028

1 93(37.5) 26(28.3)

2 94(37.9) 30(32.6)

3 61(24.6) 36(39.1)
B I (51 (%)] 1277 0.528

eI S 134(54.0) 56(60.1)

i E) 3 26(10.5) 8(8.7)

iR s ik 88(35.5) 28(30.4)
R L - FEREE 1) [h, M(Q,, Q)] 3(2,4) 3(2,6) -1.653 0.098
Tnl[ng/ml, M(Q, Q,)] 0.203(0.020, 2.625) 0.566(0.050, 7.834) -2.227 0.026
NT-proBNP [pg/ml, M(Q,, Q,)] 262.5(99.0, 557.3) 925.5(266.3,2409.3) -6.076 <0.001
ALB[mg/dl, M(Q,, Q,)] 37.50(35.23, 39.60) 36.450(33.750, 38.375) -2.552 0.011
UA[pmol/L, M(Q,, Q,)] 346.5(296.5,420.8) 397.0(324.3,467.8) -3.343 0.001
TG[mmol/L, M(Q, Q,)] 1.505(1.090, 2.193) 1.435(1.000, 2.060) -0.588 0.556
LDL[mmol/L, M(Q, Q,)] 2.560(2.160, 2.998) 2.480(2.113,2.968) -0.614 0.540
HDL[mmol/L, M(Q,, Q,)] 1.070(0.930, 1.228) 1.070(0.903, 1.228) —0.472 0.637
TC[mmol/L, M(Q,, Q,)] 4.470(3.910, 5.105) 4.390(3.828,5.143) -0.75 0.453
CRP[mg/dl, M(Q, Q,)] 6.025(2.725,12.650) 20.850(7.650, 51.203) —7.093 <0.001
WBC[x10°/L, M(Q, Q,)] 9.700(7.268, 11.820) 11.180(8.255, 13.675) -2.880 0.004
NE[x10° /L, M(Q,, Q,)] 7.095(5.043,9.090) 8.35(5.915, 11.393) -3.430 0.001
LY[x10° /L, M(Q, Q,)] 1.530(1.163, 2.078) 1.275(0.913, 1.790) -3.143 0.002
MONO[x10° /L, M(Q,, Q,)] 0.67(0.51, 0.89) 0.66(0.46, 0.94) -0.111 0.912
PLT[x10°/L, M(Q, Q,)] 208.00(169.00, 241.50) 207.00(158.25,243.75) -0.064 0.949
CAR 0.167(0.073,0.331) 0.567(0.212, 1.489) -7.116 <0.001
NLR 4.519(2.950, 6.885) 6.098(3.823,10.183) -4.059 <0.001
PLR 129.438(96.586, 173.635) 151.760(108.321,199.211) -2.770 0.006
MLR 0.442(0.331,0.574) 0.493(0.352,0.729) -2.397 0.017
SII 882.322(560.233, 1375.774) 1129.573(774.123,2067.031) -3.508 <0.001
MHR 0.633(0.469, 0.900) 0.620(0.435,0.859) -0.009 0.993
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Tab.2  Univariate logistic regression analysis of adverse events
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Tab.3 Multivariate logistic regression analysis of adverse events

after emergency PCI after emergency PCI
= B Wald OR (95% CI) P 5 B Wald 95%CI P
A 0.027 8039  1.027(1.008~1.047)  0.005 [xip|
AN WBC 0.923 3.565  2.517(0.966~6.560) 0.059
L(BH%1A) 6.993 0.030 LY ~0.269 0.578 0.764(0.382~1.529) 0.447
2 -0.747 5978  0474(0.260~0.862)  0.014 UA 0.379 1.945  1.461(0.857~2.490) 0.163
3 -0.615 4287  0.541(0.302~0.968)  0.038 CAR 1390 24295  4.016(2311~6.981)  <0.001
BRI 0814 8393  2258(1.301~3917)  0.004 NLR 0.867 3633 2.380(0.976~5.805) 0.057
WBC 0.603 588  1.828(1.123~2.977)  0.015 PLR 0.196 0240  1.216(0.555~2.663) 0.624
NE 0420 2903  1.522(0.939~2.466)  0.088 SII -0.208 0.191  0.812(0.320~2.061) 0.662
LY -0.591 5672  0.554(0.341~0.901)  0.017 R 2
UA 0603 5886  1.828(1.123-2.977) 0.015 WBC 1.251 5710 3.494(1.252~9.748) 0.017
CRP 1457 28457  4.294(2.514-7.335)  <0.001 NE -0.940 2931  0.391(0.133~1.146) 0.087
CAR 1400 26.843  4.056(2.388-6.888)  <0.001 LY -0.121 0101  0.886(0.422~1.863) 0.750
NLR 0.855 11387  2.352(1.431-3.866)  <0.001 UA 0.649 4751  1.913(1.068~3.429) 0.029
PLR 0.666  7.103  1.946(1.193-3.174) 0.008 CAR 1406 22214  4.081(2274~7.324)  <0.001
MLR 0359 2136  1.432(0.885-2.318) 0.144 NLR 0.966 4092 2.628(1.031~6.704) 0.043
SII 0.542 4780  1.719(1.058-2.794) 0.029 PLR 0.286 0462  1.331(0.584~3.036) 0.497
PCL 2 J SR BN Wk ATATF s WBC. I NE. ks 24 Sl -0226 0205  0.798(0.300~2.122)  0.651
Ml; LY. RELANAE; UA. SRR ; CRP.CMIE; CAR.CJ N HR 3
F/EEFHE; NLR PR/ mk B AnE e (g ; PLR. 1M/ WBC 1136 4307  3.114(1.065~9.106) 0.038
IR EL A0 B LU A s MLR. SRR A0 /b B A A 5 STL RS S 52 NE ~0.943 2755 0.390(0.128~1.186) 0.097
HEARAL LY -0.163 0177  0.849(0.396~1.819) 0.674
H. AR 208 PCL Y 3 0 FEHE F A P 1E A0 o UA 0.661 4680  1.936(1.064~3.522) 0.031
FE F (T STEMI B R TE % . ELE HE i o 191 CAR 1261 16813  3.530(1.932~6.450)  <0.001
o o B NLR 0.938 3704 2.556(0.983~6.643) 0.054
B B A RS R A SR T R R PLR 0.302 0483  1.352(0.577~3.170) 0.487
HAEE AL, ST A A2 TR SR Sl L 5 5 SII -0.224 0.184  0.800(0.288~2.221) 0.668
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R4 BIIESHE PCIRJA A RFFRIAANE T (r)

Tab.4 Correlation analysis of different inflammatory parameters and adverse events after PCI (r)

SES % £ MACEs UEPER T FEAIEE /0B B ERRHE 0TIV BT

WBC 0.156' 0.095 0.007 0.143" 0.128" 0.067
NE 0.186' 0.107" 0.029 0.148" 0.151° 0.060
LY -0.171° -0.117" -0.086 -0.088 -0.147 -0.019
MONO -0.006 0.083 -0.010 0.034 -0.001 0.020
PLT -0.003 0.002 0.009 0.035 -0.037 -0.071
UA 0.182 0.047 -0.037 0.094 0.176° 0.119
CRP 0.385 0.132" -0.016 0.049 0.433 0.182
CAR 0.386' 0.134" -0.016 0.049 0.436° 0.185"
NLR 0.220° 0.1317 0.067 0.147 0.184° 0.054
PLR 0.150" 0.107" 0.079 0.099 0.104 -0.023
MLR 0.130" 0.180° 0.033 0.093 0.119" -0.003
MHR -0.001 0.086 -0.020 0.013 0.027 0.016
SII 0.191° 0.108~ 0.062 0.147 0.142" 0.011
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N CAR. C RN HH/HEF HAL; NLR PR/ E A0 LU ; PLR. M/ MR/ A EEAE s MR, SO0 /K T A0 LU fEL 5
MHR. FAZ AR/ 2 BENR AR 1 LU AE; STL RGEMBEIRITHEHG *P<0.05, **P<0.01
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Tab. §  Comparison of AUC predicted by inflammatory
parameters for adverse events after emergency PCI

0.8

S AUC 95% CI P
WBC 0.602 0.533~0.670 0.004
0.6 NE 0.621 0.553~0.689 0.001
% CRP 0.750 0.690~0.810 <0.001
B CAR 0.751 0.691~0.811 <0.001
04 NLR 0.643 0.576~0.711 <0.001
PLR 0.598 0.530~0.665 0.006
—PLR
—MLR MLR 0.585 0.515~0.654 0.017
0.2 — MHR
Ly MHR 0.50 0.429~0.570 0.993
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—su MONO 0.504 0.433~0.575 0.912
—E
e PLT 0.502 0.432~0.572 0.949
0 02 0.4 0.6 08 1.0
| SII 0.624 0.557~0.691 <0.001
PCL 2 Sl ARSI kA AIBTT 5 ROC. 2k TAEHHIE; WBC. Ly 0.611 0.543~0.679 0.002
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Tab. 6

inflammatory parameters
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