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ABSTRACT Objective: To investigate the predictive value of serum uric acid (UA), small dense low density lipoprotein (sdLDL)
and soluble suppression of tumorigenicity 2 (sST2) for no reflow (NRF) after percutaneous coronary intervention (PCI) in patients with
acute myocardial infarction (AMI). Methods: 196 AMI patients who were admitted to Suining County People 's Hospital from January
2021 to January 2023 were selected as AMI group, patients were divided into NRF group and normal blood flow group according to
whether NRF after PCI, another 120 healthy volunteers who underwent physical examination during the same period were selected as
control group. The serum UA, sdLDL, and sST2 levels between the AMI group and the control group were compared. The influencing
factors of NRF in AMI patients after PCI were analyzed by multivariate Logistic regression, the predictive value of serum UA, sdLDL
and sST2 levels for NRF in AMI patients after PCI were analyzed by receiver operating characteristic (ROC) curve. Results: Compared
with control group, the levels of serum UA, sdLDL and sST2 in AMI group were increased (P<0.05). The incidence of NRF in 196 AMI
patients after PCI was 34.69 %, the age of NRF group was older than that of normal blood flow group, the proportion of diabetes, creatine
kinase isoenzyme (CK-MB), cardiac troponin I (¢Tnl), low density lipoprotein cholesterol (LDL-C), UA, sdLDL and sST2 levels were
higher than those in normal blood flow group(P<0.05). Multivariate Logistic regression analysis showed that, the increase of age and UA,
sdLDL and sST2 were independent risk factors for NRF in AMI patients after PCI (P<0.05). ROC curve analysis showed that, AUC (0.95 CI) of
serum UA, sdLDL and sST2 levels alone and in combination for predicting NRF in AMI patients after PCI were 0.707 (0.481~0.934),
0.742 (0.513~0.955), 0.737 (0.480~0.970) and 0.863 (0.737~0.960) respectively, the combined prediction is greater than the individual
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prediction index. Conclusion: Increase levels of serum UA, sdLDL and sST2 are independent risk factors for NRF in AMI patients after
PCI, the combination of serum UA, sdLDL and sST2 levels has a higher value in predicting NRF in AMI patients after PCI.
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lipoprotein , ox-LDL )R i Il 45 B 5 B B L FAACo LI AL LA AR
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AEN; (3) BH BRI A B WA HEBRbRiE . (1) SRk
CWER A I A O 5 (2)PCL AR AR 5 (3) 728 I 5 A i
BT FEIE ; (4) B I 28Ry (5) A IR ; (6) KR
gy ; (7)™ 5 DIREAS 425 (8)3r 3 A H P BithE2y |
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12 FAik
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2.1 AMI BE5XtER A M;E UA.sdLDL.sST2 7K FE Lb i
AMI 41 [M17% UA sdLDL sST2 /K35 F-X 184 (P<0.05) .
J[—LlJ%% IO

%1 AMI A5 BRAME UA sdLDL,sST2 7k FEL & (xt 5 )
Table 1 Comparison of serum UA, sdLDL and sST2 levels between AMI group and control group(xx s )

Groups N UA(umol/L) sdLDL( mmol/L) sST2(ng/mL)
AMI group 196 441.25% 97.11 1.24+ 0.31 56.62+ 19.05
Control group 120 293.05% 86.61 0.55+ 0.23 10.69+ 3.19
t - 13.708 22.612 33.007
P - 0.000 0.000 0.000

2.2 AMI B3 PCI AR5 NRF py2EZEH
196 1) AMI g3 PCI RJ5 4 68 4% 4= NRF ,NRF % A%

A 34.69%(68/196) . NRF ZHAFRIE K F ML IEH 4L, MIRAR b
] .CK-MB .cTnl .LDL-C .UA sdLDL .sST2 /K F-5&5 T I3 1F 3
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41(P<0.05), PIZLEF 5] BMLAMI 2681 M s 1) TG HDL-C K AT 225+ (P>0.05) . L# 2.
Fefil SR L ARAE LA \PCT 2% KILLIP 734 \TC

3 2 AMI £& PCI AR5 NRF B2 EE
Table 2 Single factor analysis of NRF in AMI patients after PCI

Project NRF group(n=68)  Normal blood flow group(n=128) 2/t/U P
Gender [n (%)]
Male 51(75.00) 87(67.97) 1.054 0.305
Female 17(25.00) 41(32.03)
Agel(year, xt s) 62.49+ 7.94 57.94+ 8.67 3.599 0.000
BMI(kg/m?, £ ) 23.35+ 1.69 23.26+ 2.34 0.309 0.758
AMI type [n (%)]
ST segment elevation type 38(55.88) 54(42.19) 3.344 0.067
Non ST segment elevation type 30(44.12) 74(57.81)
History of smoking [n (%)] 41(60.29) 74(57.81) 0.113 0.737

Medical history [n (%)]

Hypertension 27(39.71) 35(27.34) 3.138 0.076
Diabetes 26(38.24) 23(17.97) 9.728 0.002
Dyslipidemia 26(38.24) 40(31.25) 0.970 0.325
Criminal blood vessels [n (%)]
Left anterior descending branch 29(42.65) 67(52.34) 5.844 0211
Left cyclotron branch 9(13.24) 20(15.63)
Arteriae coronaria dextra 28(41.18) 41(32.03)
Left anterior descending branch +
arteriae coronaria dextra H147) 0(0.00)
Left cyclotron branch + arteriae
coronaria dextra H147) 0(0.00)
PCI parameters
Expansion time [s, M( Pas,Pss )] 11.00(9.00,12.00) 10.00(7.00,12.00) 1.572 0.116
Number of expansion [time, M( P»s,P5s)]  10.00(8.00,12.00) 10.00(7.00,12.00) 1.005 0.315
Bracket length [mm, M( Ps,Ps5 )] 14.00( 11.00,16.00) 13.00( 10.00,16.00) 1.433 0.152
Killip classification [n (%)]
= [llevel 20(29.41) 23(17.97) 3.395 0.065
<Illevel 43(70.59) 105(82.03)
CK-MB(U/L, xt s) 245.87+ 127.05 205.40+ 126.63 2.127 0.035
cTnl(ng/mL, x* ) 23.93% 11.40 19.21+ 10.70 2.873 0.005
TC(mmol/L, xt s) 4.83+ 0.87 475+ 0.81 0.641 0.522
TG(mmol/L, xt s) 1.77 0.19 1.74+ 0.24 0.958 0.340
HDL-C[mmol/L, M( Ps,P5s)] 1.03(0.94,1.12) 1.06(0.94,1.14) 0.931 0.352
LDL-C(mmol/L, x+ s) 3.13+ 0.96 2.80+ 0.51 2.643 0.010
UA(pmol/L, xt s) 503.18+ 87.00 408.35+ 85.68 7.336 0.000
sdLDL(mmol/L, x£ s) 1.43%+ 0.31 1.14%+ 0.26 6.944 0.000
sST2(ng/mL, x+ ) 69.15+ 16.55 49.96% 16.86 7.633 0.000

2.3 AMI #£% PCI RJ5 NRF B L E & Logistic @353 47 JRAESRA), ARJE NRECE / 7% =1/0) NS . Z P E Logistic
FKHZINE Logistic [aIEMTIGE IR, o 5 =0.05, 0y [BEIAZHT AR, ARG INAT UA sdLDL sST2 Fhimi o AMI ¥

=0.10). AR 2 73W7 A 22 53 A998 b o AL B 4RI OBEDR(A PCIRJS NRF S fEBR 3R (P<0.05). WL 3.

/7t =1/0) ,CK-MB ,¢Tnl ,.LDL-C UA ,sdLDL sST2(i% £ A5 5 )



- 4718 -

DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.24 DEC.2023

& 3 AMI £ PCI RS NRF B9 % FE Logistic @Y3547
Table 3 Multivariate Logistic regression analysis of NRF in AMI patients after PCI

Factor B Se Wald »? P OR OR 0.95CI
Constant -0.060 0.025 5.662 0.017 -
Year (increase) 0.052 0.023 5.161 0.023 1.053 1.007~1.102
UA (increase) 0.015 0.004 15.755 0.000 1.015 1.008~1.023
sdLDL (increase) 0.479 0.131 13.323 0.000 1.614 1.248~2.088
sST2 (increase) 0.090 0.024 13.760 0.000 1.094 1.043~1.147

2.4 [fi& UA sdLDL,sST2 7k F3xF AMI #35 PCI Rf5 NRF fy
M E

DIAAIFSE NRF 2 (n=68 ) Ay FHPEREAS, L3 1F % 4 (n=128)
R IAPEREAS , 113 UA sdLDL .sST2 28 = 3845 R FiN 545,
XT AMI 83 PCI AR J5 NRF [ F0l i {5 # 17 ROC £ 5317 .
ARSI R R A A T B, UGG

ROC £ it < FE Y (area under curve, AUC) F14-3ii %
B IR I REAST T S R R R R T S5 AR R - T
UA (sdLDL sST2 7K - 5l FlI56 & Fil AMI 3% PCI R J5
NRF it 4% T TR AUC(0.95CI) 435124 0.707(0.481~0.934)
0.742 (0.513 ~0.955).0.737 (0.480 ~0.970),0.863 (0.737 ~
0.960), i3 4, 1.

& 4 IMi% UA sdLDL.sST2 7k 3¢ AMI & PCI R NRF gFiiE
Table 4 The predictive value of serum UA, sdLDL and sST2 levels for NRF in patients with AMI after PCI

Degree of accuracy

Indexes AUC(0.95CT) Threshold value Sensitivity(n/N) Specificity (/N) Youden index (N
UA 0.707(0.481~0.934) 450 wmol/L 0.676(46/68) 0.742(95/128) 0.418 0.719(141/196)
sdLDL 0.742(0.513~0.955) 1.25 mmol/L 0.750(51/68) 0.703(90/128) 0.453 0.719(141/196)
sST2 0.737(0.480~0.970) 60 ng/mL 0.706(48/68) 0.727(93/128) 0.433 0.719(141/196)
Three joint 0.863(0.737~0.960) 12.8 0.824(56/68) 0.844(108/128) 0.668 0.837(164/196)

Note: The threshold values were properly integrated according to the clinical practice.

1.0

Sensitivity

—O— UA

—J—— sdIDL
O ST2

—/\—— The joint (Log P)
@EPA Cut-off point

L L
0.4 0.6 0.8 1.0
1-Specificity

B 1 iM% UA,sdLDL,sST2 7k F-Hulll AMI & PCI R/F NRF i
ROC gk
Fig.1 ROC curve of serum UA, sdLDL and sST2 levels in predicting NRF
in AMI patients after PCI
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(B AW IE o #84r BE P PCTRJG NRF 33 HU5
— i M, AAEFE 196 ] AMI 3 PCI ARG NRF &A% Ny
34.69% , iX 547 B A HRAR 1 33.33%$550T . XU AMI
PCI AR J5 NRF & A: 45w, MR SRR ik AMI i3 PCI
ARG NRF FAEYbREY)  Wce RF s BA B8 .

WEGR B, PCLR P I BE I AS BEHAE 22 Bk 248
SERUMAE R T IR BEE i R RN A, 75 1R A SR 3l ik i
B IIRERAT 2 PCI ARG NRF i A, R SN I8 Y
Fe 5 AR B BRI EE L /MR TE AL | T LA B
RAVEAR S ZFPLHI S5 AS B4R M, UA JE AR GRS
WEATER I 53 AR, AN RIS R HEASRIVE R AR R
KIRPUEALY) , UA AP MR 3 B L RE 1 32 40, (H 24 UA
KTt e o 2y | e BN A AL TS PR A, A0 1 AT e i 5
ARSI UA 7K 3k i 0 2398005 40 A AR 15 2R 1 8t / 22
ZAFIEAEE UM T RS & SE R AL A5 F 350 (nucleotide-bind-
ing oligomerization domain,NOD) #E3Z AR [ 45 F Sl A0 56 26
FI 3 SFRAEAR 53l g% 5 DR R e RO, ITAERETR R, & UA
A FOTIIE N . AR RE T A PN R AR E AS R AR
J& T UA KRR AS TR, [RIAT A 2= 5 B, UA
TR 5 AMI 38 BTN RO 48 354 KU e A 5% Be At
SH R AS RAERRICHEER, FHd LDL £ K N RER
AS A S, sdLDL & LDL [ty 32223V %Y, AR Lt HoAh
A BA RS AS E, HARSHAFZA LT 3 48 (1)
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sdLDL UKL EE /)y, A ) T 5535 M55 N K FNTCAR T3 ke 5 (2)
sdLDL 5 324 ¥ 25 & BEAR , AN B WO TS B A R T 16 1L
1583 5 (3 )sdLDL 5 #4257 R4k es 144k, R e fF & fk A LDL
TE R, AR T E AR AT T G IR A, 225005 ) S 5
BRSEBAIESS , sdLDL j& LDL ¢ AS &/ & J& Rl () 3= 20
B, 5 AMI A B DIAOCR, e ROFFE 4l , 1M sdLDL 7K
ST SRR L LR A AR AS XSG AT P, B
il X7 2(suppression of tumorigenicity 2, ST2 )& —FHi a4 AR
YR g aE 4y fy sST2, 5T ST2 (transmembrane ST2,
ST2L) Al ST2 A2 5384, R 4 i 3 -13 (interleukin-33,IL-33)
IR PERCA , SO0 SN B ST2L gy Sk & IL-33 JE
G IL-33/ST2 5254, i Jun S HA Sl % K T+ -«B S5(5F
SIEPRAFRIAAE N, T sST2 M A2 A fE 5 ST2L 3%
FrELS G IL-33, i IL-33/ST2 {7 54 A SR RE, i
HERAE R A R SRR, ZIFFEIESE , ST2/IL-33 {5 55l A T 4
SERN S AS R RIE, 5 AMI KRB,

AW Z R Logistic 11553 M 25 R iR , AMI 2 1fiL
UA sdLDL sST2 /K F-JH5, /& PCI ARG NRF [yl 7 fis K 4
2, UL IME UA sdLDL sST2 /KF-FhiE 2344 m PCI AR J5 NRF
W 3 Hr S AT REJE: , UA T g i i S8 S 0 AR A ik
fEdE AS BEHUIE L #7, sdLDL e Sz e AS JE2 Jlt XU 8 e 711 1L
Pty S B9, sST2 /K- T eI ST2L/IL-33 /i (4L
SN, 58 3 SEAE V3G A AS BESANMLAETE W, B 5 7 PCI
HUBAE T T ICRE A F RN i A 5 LS S AR sl ik i i 4 2
REREDS , 3 PCIARJS NRF UK . ASBFFE4E ik R | AR I Y
P2 AMI 3 PCILARJS NRF RS fE R R, 7Bl
i BE A 280 ASTE a2, HIe R ik i 45 D) sk
22, IRl PCT AR J5 NRF XU B ™, AT ROC 5347 i
7~ , I 7% UA sdLDL sST2 7K 3F 43 5l & 450 pmol/L.1.25
mmol/L 60 ng/mL I}, il AMI 2 PCI R J5 NRF f{ AUC
4394 0.707.,0.742 ,0.737, 117 UA .sdLDL sST2 /KFEE 4 il
I AMI 2 PCI AR J5 NRF (1 AUC 2} 0. 863, #4548 54k
TR X U il UA (sdLDL sST2 /K V- A g AMI R
# PCI R J5 NRF {5 B B0 48 b5, ELIE 5 4 I 10 %5 UA
sdLDL ,sST2 7K-F-Red FHH Fti 4 {F

& ATk, AMI B34 1% UA sdLDL sST2 /K3E-FH5, 5
PCI AR J5 NRF #15¢, If1i#% UA sdLDL sST2 7KFE-xF AMI %
PCIARJ5 NRF HA R AN E , AT RERC ) A Bh B 445
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