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ABSTRACT Objective: To investigate the clinical value of serum N-terminal pro B type natriuretic peptide (NT-proBNP) and P-se-
lectin combined with ischemia-modified albumin (IMA) in predicting poor electrocardiographic ST-segment regression (STR) after
percutaneous coronary intervention (PCI) in patients with acute ST-segment elevation myocardial infarction (ASTEMI). Methods: 100
patients with ASTEMI who were admitted to the emergency Department of the Second Affiliated Hospital of Nanjing Medical University
from January 2020 to July 2022 were selected, and they were divided into STR poor group and STR good group according to electrocar-
diographic STR after PCI, and 50 healthy volunteers during the same period were selected as control group. Serum NT-proBNP, P-se-
lectin and IMA levels were detected by enzyme-linked immunosorbent assay. Multivariate Logistic regression was used to analyze the in-
fluencing factors of poor electrocardiographic STR in patients with ASTEMI after PCI, and the predictive value of serum NT-proBNP,
P-selectin and IMA levels in patients with ASTEMI after PCI was analyzed by receiver operating characteristic (ROC) curve. Results:
Compared with the control group, the serum NT-proBNP, P-selectin and IMA levels in the ASTEMI group before PCI were increased
(P<<0.05). According to electrocardiographic STR, patients with ASTEMI were divided into STR poor group of 35 cases and STR good
group of 65 cases. The serum NT-proBNP, P-selectin and IMA levels in the STR poor group and STR good group after PCI were lower
than those before PCI (P<<0.05). The serum NT-proBNP, P-selectin and IMA levels before PCI and after PCI in the STR poor group
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were higher than those in the STR good group (P<<0.05). The proportion of Killip grade =2 grade and troponin I in the STR poor group
were higher than those in the STR good group, and the total deviation of ST segment was lower than that in the STR good group (P<<
0.05). Multivariate Logistic regression analysis showed that Killip grade=2 grade and elevated NT-proBNP, P-selectin and IMA were in-
dependent risk factors for poor electrocardiographic STR after PCI in patients with ASTEMI (P<<0.05). ROC curve analysis showed that
the area under curve (AUC) of serum NT-proBNP, P-selectin combined with IMA in predicting poor electrocardiographic STR after PCI
in patients with ASTEMI was greater than that predicted by NT-proBNP, P-selectin and IMA alone. Conclusion: Elevated serum
NT-proBNP, P-selectin and IMA levels are independently correlated with poor electrocardiographic STR after PCI in patients with
ASTEMLI, and the combined value of the three is high in predicting poor electrocardiographic STR in patients with ASTEMI after PCIL.
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Table 1 Comparison of serum NT-proBNP, P-selectin and IMA levels between ASTEMI group and control group before PCI

Groups n NT-proBNP[ng/L, M( Pss,Ps )] P-selectin[ng/mL, M( Pys,Pss )] IMA(TU/mL, x* s)
ASTEMI group 100 2784.43(1887.71,3959.93) 5.73(3.73,3.89) 145.25% 27.07
Control group 50 219.31(181.36,277.80) 1.12(0.77,1.58) 67.26x 5.80
tvZ - 9.760 9.066 20.111
P - <0.001 <<0.001 <<0.001

22 STR AR5 STR RF 4 PCI RFiJ5 I & NT-proBNP,
P-selectin 1 IMA 7K 3 bb &

HYE.CHL B STR ¥ ASTEMI H3% 434 STR A RL2H 35 14
F1 STR RLIF-4H 65 1], Wi4H # % PCI AR5 I iE NT-proBNP,
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Table 2 Comparison of serum NT-proBNP, P-selectin and IMA levels before and after PCI between the STR poor group and the STR good group

Groups n Time NT-proBNP P-selectin IMA(IU/mL, x+ s)
[ng/L, M( P, P;s)] [ng/mL, M(Ps, Pss)]
STR poor group 35 Before PCI 3771.86(2749.52,4786.19) 10.05(5.38,12.05) 160.84+ 23.53
After PCI 3093.96(2015. 90, 4099.74 ) 5.62(4.04,8.38) 145.11% 21.84
STR good group 65 Before PCI 2419.76(1670.16,3044.76 ) 5.20(2.79,7.17) 136.85% 25.20
After PCI 1535.78(613.40,2017.63) 3.58(1.71,4.63) 104.60+ 19.92
t'Z, 4.253 4358 4.646
P <<0.001 <<0.001 <<0.001
t'Z, 5.597 4.835 9.377
P, <<0.001 <<0.001 <<0.001
t'Z, 2.244 2.662 3.568
P; 0.025 0.008 0.001
tZ, 4.336 4.682 9.083
P, <<0.001 <<0.001 <<0.001

Note: t/Z, and P, were compared between the two groups before PCI. t/Z, and P, were compared between the two groups after PCL t/Z, and P; were

compared before and after PCI in the STR poor group. t/Z, andP, were compared before and after PCI in the STR good group.
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Table 3 Comparison of clinical data between STR poor group and STR good group

Factors STR poor group(n=35)  STR good group(n=65) x/Z P
Gender( male/female ) 19/16 31/34 0.396 0.529
Age(years, xt ) 63.57+ 10.35 59.49+ 10.32 1.884 0.063
Body mass index(kg/m?, x£ s) 23.86+ 1.85 23.15¢ 191 1.793 0.076
Smoking[n(% )] 16(45.71) 25(38.46) 0.495 0.482
Complication[n( % )]
Hypertension 19(54.29) 32(49.23) 0.233 0.630
Diabetes 7(20.00) 9(13.85) 0.641 0.423
Hyperlipidemia 17(48.57) 32(49.23) 0.004 0.950
Atrial fibrillation 1(2.86) 1(1.54) 0.202 0.653
Infarction site[n( % )]
Anterior wall 12(34.29) 21(32.31) 0.040 0.841
Anterior partition 5(14.29) 7(10.77) 0.037 0.847
Underwall 18(51.43) 21(32.31) 3.496 0.062
High side wall 2(5.71) 6(9.23) 0.054 0.817
Posterior wall 1(2.86) 3(4.62) 0.000 1.000
Other 3(8.57) 9(13.84) 0.204 0.652
Number of diseased branches
(branches, ¢ 5) 2.54+ 0.54 2.35+ 0.42 1.948 0.054
PCI type[n(%)] 0571 0.752
Coronary stent implantation 23(65.71) 41(63.08)
Balloon dilatation 8(22.86) 13(20.00)
Plaque circumcision and (1143 11(16.92)
thrombectomy
Heart rate[beats/min, M( P,s5,Pss)] 84.00(80.00,95.00) 84.00(72.00,90.50) 1.197 0.231
Systolic blood pressure( mmHg, x+ s ) 141.03+ 25.85 131.98+ 22.99 1.796 0.076
Diastolic blood pressure( mmHg, x+ ) 82.09+ 15.14 76.35+ 14.73 1.838 0.069
Killip grade=2 grade[n(% )] 10(28.57) 6(9.23) 6.332 0.012
Time from onset to PCI[h, M( Pys,Pss )] 4.00(3.00,4.00) 3.00(2.00,4.50) 0.677 0.498
Total deviation of ST segment{mm, M 14.00(11.00,17.00) 17.00( 12.50,24.00) 2.019 0.043
(Pss.Pss)]
TIMI blood flow grade 3[n(% )] 29(82.86) 56(86.15) 0.194 0.660
Troponin I[[ng/mL, M( Pys,Pss)] 113.37(66.90,154.91) 90.53(38.47,120.13) 2.287 0.022
Creatine kinase[TU/L, M( Pss,Pss)] 199.27(79.51,276.25) 167.55(69.97,234.62) 1.109 0.267
Creatine kinase isoenzyme{ng/mL, M 9.15(3.04,13.85) 7.97(2.68,11.47) 1.098 0.272
(PosP3s)]
TC(mmol/L, x£ ) 5.36% 0.65 5.10%+ 0.82 1.653 0.101
TG(mmol/L, x% s) 1.65+ 0.35 1.59+ 0.34 0.876 0.383
HDL-C(mmol/L, x% s) 1.04+ 0.15 1.08% 0.16 -1.394 0.166
LDL-C(mmol/L, x% s) 3.09% 0.55 2.99+ 0.49 0.961 0.339
Blood glucose( mmol/L, x+ s) 8.14% 2.56 7.05% 2.73 1.935 0.056
Blood uric acid( wmol/L, x+ s) 361.71+ 62.49 343.95+ 69.62 1.260 0.211
Serum creatinine( pmol/L, xt s) 84.71+ 20.39 79.71 19.80 1.192 0.236
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Table 4 Multivariate Logistic regression analysis of poor electrocardiographic STR in patients with ASTEMI after PCI

Variable B SE Wald »? P OR 95%CI
Killip grade=2 grade 1.246 0.618 4.062 0.044 3.475 1.035~11.672
Elevated NT-proBNP 0.035 0.011 10.452 0.001 1.011 1.000~1.042
Elevated P-selectin 0.263 0.105 6.276 0.012 1.301 1.059~1.598
Elevated IMA 0.042 0.014 9.011 0.003 1.042 1.014~1.070

&R 5 % NT-proBNP, P-selectin #1 IMA 7k 3t ASTEMI F#& PCI RfE0FEE STR A R BFNME
Table 5 The predictive value of serum NT-proBNP, P-selectin and IMA levels for poor electrocardiographic STR in patients with ASTEMI after PCI

Optimal cutoff Maximum Youden
Factors AUC 95%ClI value Sensitivity( % ) Specificity( % ) e
NT-proBNP 0.759 0.663~0.839 3125.47 ng/L 65.71 76.92 0.426
P-selectin 0.765 0.670~0.844 9.69 ng/mL 54.29 95.38 0.497
IMA 0.754 0.658~0.835 146.64 TU/mL 77.14 66.15 0.433
Three items

combination 0.880 0.800~0.937 80.00 83.08 0.631
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Fig.1 ROC curve of serum NT-proBNP, P-selectin, and IMA levels
predicting poor electrocardiogram STR after PCI in patients with ASTEMI
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FLMASTE B, 1T P-selectin #0455 i o & % AS FIIFTE
P I RAST IRGE , P-selectin F155 5 ASTEMI 3% PCI R
JE FEA R L IMAE S BN AR B ARG R BN,
ASTEMI £ 3# PCI RAiILTE P-selectin /KFTF &, -t s H wT
85 ASTEMI fEE e BRI T I/ IV 165 |2 P-selectin K
FROR 00, 45 BLA R, STR AR 4H 5 STR RAf4H PCIARJG
1M iE P-selectin 7K P48 PCUARHGREAL, 4397 R E W G2 PCIAR
e B R B IR AS DI, VRS I 0 T Il /MR )
fig, fif P-selectin ik NN, [FH45 R B, 5 STR RAF4 L
&5, STR R K4 PCI ARF{ A1 PCI AR5 IfiLiE P-selectin 7K - 3 2
FHES  PCI AR BT I P-selectin 7K - 55 & ASTEMI % PCI
ARJEOHLE STR AN R B fEr K 2, I M4 P-selectin 7K
SEFh B i ASTEMI F8#% PCIAR 5.0 L ] STR AN R RUB:
ST JE R AT B PCL AR MG P-selectin 7K T =5 Sz e 58 24 1
IR AL T T, £ PCT AR b v ] 43 2 F S S A TR E 5
U Fr AN TE 1, 75| Ak e bR 20 k0l ) R e i, S 3
STR AN R XU 38 iy,

B 5T 45 Sk R Killip 434 =2 94235 i ASTEMI
B PCLAJF LHLE STR AN B R , 20 i B2 Killip 432k
1R R ASTEMI S5 O DI RERR 22 | B2 S Wi 3O LI i 453 4
TGO H AR RIS S RN, 3 STR R B R 1S in2 4%
78 ROC Mkt o, IfiliE NT-proBNP  P-selectin BE4 I-
MA Tl ASTEMI &3 PCI RJ5.0HLE STR AR AUC %5
NT-proBNP  P-selectin IMA Ul 0l dn ZE 340, 4347 I K 7] g
S NT-proBNP  P-selectin IMA #] L b\ A [R] 4 95 B AL 3 . e
STR A R 5@ 551 ¢ 4 NT-proBNP  P-selectin . IMA A[ fig 51 1f
i S e STR AN KL, PRI I A5 Al 1 ¥ NT-proBNP ,P-selectin
H1IMA JKF-BE4R T ASTEMI 3% PCI AR J5.0HL 8] STR A R
P44 B TR AR 1L

22 Tk , ASTEMI £ 24 Ifil 5 NT-proBNP | P-selectin 1
IMA 7KF-F 2 PCT AR J5 0o HL I8l STR AN R Byl 7 fa o RT3
ATRERL R ASTEMI (35 PCLA 5 CoHL ] STR AN K A5t B Tt il
¥ebr, EERA K M7 NT-proBNP P-selectin #11 IMA R4 T
TOMANAE . (HARBIFST 25 R0 T A2 o O pFR BIE
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