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[ Abstract ]

treatment of ST—segment elevation myocardial infarction ( STEMI ) .However, the incidence of in-stent restenosis (ISR ) after

Background Sirolimus—eluting stent ( SES) —percutaneous coronary intervention ( PCI) is the main

operation is high, which can easily lead to disease recurrence and even PCI.At present, the construction of Nomogram model
for predicting the influencing factors of ISR in STEMI patients after SES—PCI is still in a blank period.Objective To explore the
influencing factors of ISR in patients with STEMI after SES-PCI, and construct Nomogram model, in order to identify patients
with high ISR risk early and give active treatment.Methods 213 STEMI patients admitted to Lianjiang People’ s Hospital from
January 2015 to January 2017 were selected.All patients underwent PCI and implanted SES, and they were divided into No—
ISR group and ISR group according to the incidence of ISR at the last follow—up.Clinical data were compared between the two
groups, and ROC curve was drawn to evaluate the best cut—off value of related factors in predicting ISR in STEMI patients after
SES-PCI; risk factors of ISR in STEMI patients after SES—PCI were analyzed by multivariate Cox proportional hazards regression
analysis, and the Nomogram model was constructed and verified internally.Results All patients were followed—up for 4-40
months, the mean follow—up time was ( 32.5+8.5) months, among which 98 cases (46.0% ) occurred ISR after SES-PCI.
The proportion of male patients, incidence of diabetes, incidence of target lesions stenosis, proportion of patients with stent
diameter<3 mm, proportion of patients with stent length = 30 mm, fasting blood glucose ( FBG ) , C reactive protein ( CRP) ,
total cholesterol (TC) , low—density lipoprotein ( LDL) , white blood cell count ( WBC ) , uric acid (UA ) , neutrophil
to lymphocyte ratio ( NLR ) in ISR group were higher than those in No—ISR group, length of target lesions in ISR group were
bigger than those in No~ISR group ( P<0.05) .ROC curve analysis showed that, the AUC of target lesions stenosis, length of
target lesions, FBG, CRP, TC, LDL, WBC, UA, NLR predicting ISR in STEMI patients after SES—PCI was 0.711, 0.806, 0.741,
0.757, 0.765, 0.727, 0.749, 0.785 and 0.828, respectively; the best cutoff values was 81.5%, 16.0 mm, 6.1 mmol/L,
7.2 mg/L, 5.0 mmol/L, 3.0 mmol/L, 11.7 x 10°/L, 6.5 mg/dl and 5.0, respectively.Multivariate Cox proportional hazards
regression analysis showed that, diabetes mellitus ( HR=1.949, 95%CI ( 1.434, 2.649) ] , target lesions length = 16.0 mm
( HR=1.447, 95%CI (1.068, 1.961) ] , stent length = 30 mm [ HR=1.408, 95%CI (1.022, 1.940) ], UA = 6.5
mg/dl [ HR=2.843, 95%CI (2.071, 3.901) ], NLR = 5.0 [ HR=2.447, 95%CI (1.747, 3.428) ] were independent
risk factors of ISR in STEMI patients after SES-PCI ( P<0.05 ) .Diabetes mellitus, target lesion length, stent length, UA,
NLR were used as Nomogram model indexes to predict the risk of ISR in patients with STEMI after SES—-PCI, the internal data
were used for validation, and the CI was 0.792 (95%CI ( 0.635, 0.892) ] .Conclusion Diabetes mellitus, target lesion
length = 16.0 mm, stent length = 30 mm, UA = 6.5 mg/dl, NLR = 5.0 are independent risk factors of ISR in STEMI
patients after SES-PCI, and integrating these indexes to construct Nomogram model for in STEMI patients after SES-PCI, the
predictive effect of ISR risk is good.
[ Key words] Myocardial infarction; ST-segment elevation myocardial infarction; Sirolimus—eluting stent;

Percutaneous coronary intervention; In—stent restenosis; Root cause analysis; Nomogram model
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Figure 1 Right coronary angiographic features of STEMI patients with or
without ISR after SES-PCI
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2.2 ROC #h 3 1 PGt 2: 5 aih s vkt
70y 2854k, ROC Hh4k Bon, XA A R,
XA K, FBG, CRP. TC. LDL. WBC, UA, NLR
T STEMI i35 SES-PCI /&5 ISR AYiliZe F i (AUC)
43314 0.711 0.806., 0.741, 0.757. 0.765. 0.727 . 0.749
0.785. 0.828, IHAERBIE S50 81.5% . 16.0 mm. 6.1
mmol/L. 7.2 mg/L. 5.0 mmol/L. 3.0 mmol/L. 11.7 x 10°/L.
6.5mg/dl, 5.0 (IWWEI2, £2) .
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Table 1 Comparison of clinical data between the two groups

. No-ISR#H ISR 2 pa .
k=2 (n=115) (n=98) t( X ){H P1{H
M (57 4) 68/47 72/26 4.829°  0.028
Iy (xxs, %) 56.4+87 573+9.0 0801  0.424

BMI (%5, kg/m®)
IE (n (%) )
MEPRIG (n (%) )
WAL (n (%) )

247+35 239+3.6 1.618  0.107
44 (38.3) 45(459) 1.275"  0.259
64 (55.7) 76 (77.6) 11.264" 0.001

42 (36.5) 42 (429) 0.889"  0.346

SBP (x¥+s, mm Hg) 136 +23  133+25 0.884  0.378
DBP (x+s, mm Hg) 80+ 11 7712 1.914  0.057
LVEF (x5, %) 46.7+9.1 475+93  -0.624 0.533

PR (n (%) )

e S 74 (643) 56 (57.1) 1155 0.283
[l i 3 11(9.6) 17 (17.3)  2.806" 0.094
ARk 34 (29.6) 31 (31.6) 0107 0.744
ZIHEME (n (%) ) 3(26) 4(41)  0361° 0548
W’%ﬁwﬁfﬁg 824+ 117 867+12.1 2636  0.009
xxs, 7
DR 159+4.6 186+53 4113  <0.001
X+s, mm)
THERE (n (%) ) 5.409°  0.020
<3 mm 35(30.4) 45 (46.9)
=3 mm 80 (69.6) 53 (54.1)

THKEE (n (%) ] 8.612"  0.003

<30 mm 63 (54.8) 34 (34.7)
= 30 mm 52 (452) 64 (653)
8 JNs 2y
TF(T,%I ]ﬁ"'“Ui 105(91.3) 84 (857)  1.695°  0.198
b3
@nﬁﬁ C[};;Zb?)a HHH 40 (34.8) 30 (30.6) 0417 0518

FBG (%+s, mmol/L) 6.6+ 1.4 3.605
Cr(x=s, mgd) 0.88+0.26 0.87+0.24 0289  0.772
CK-MB I&{H (x+s, UL) 124+35  134+38 1.994  0.050

59+14 <0.001

CRP (x=s, mglL) 59+23  97+24 11935 <0.001
TC (x+s, mmol/L) 46+1.1 51+10 2893  0.004
TG (x+s, mmol/L) 1907  1.9+07 0211 0833
LDL (x+s, mmol/L) 27+07 33+20  3.053  0.003
HDL (=5, mmol/L) 1.1£03  1.1+05 0369 0.713
Hb (x5, g/dl) 14727 13930  1.842  0.067
WBC (x+s, x10°/L) 10.8+42 133x35  4.664 <0.001
RDW (x=s, %) 147+23 152+24 1752 0.081
UA (x=s, mg/dl) 495+1.63 7.65+1.76 11611 <0.001
NLR (x+s) 41+27 5128 2649  0.009

e "~ x*ME; 1 mm Hg=0.133 kPa; BMI={KJ5i 4§ %0, SBP= Ik
4515, DBP= 5Kk, LVEF= Z20ESHM4L, FBG= 25 f@ A, Cr=
WUEF, CK-MB= JUURRI SR T/, CRP=C KW EH, TC= EAHEEE,
TG= =Mt Hh, LDL={K%ERHE 1, HDL= SR 1, Hb= Il
Z17EH, WBC= BAIMIH%L, RDW= ZL4NMAR M i T2, UA= JRIR,
NLR= 740 i 5590k B 41 A L A
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Figure 2 ROC curve of related variables in predicting ISR in STEMI
patients after SES-PCI

23 ZHESW R PHEGIE2Z 5 WERE R
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I Cox HUWIXUE M) 73 87, 255 7R, BEIRMS . HEIX
REE=16.0 mm, SCAKE = 30 mm, UA = 6.5 mg/
dl, NLR = 5.0 /& STEMI &35 SES-PCI J&5 ISR W57 15
K2 (P<0.05, W#4) .

2.4 STEMI {55 SES-PCI J5 ISR & 4= AUK: 1Y) Nomogram
BERUF 5 NP IR IE AR . IO AR K. X
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R 2 MISAELEX STEMI (4% SES-PCIJT ISR (11 &
Table 2 Predictive value of related variables for ISR in STEMI patients
after SES-PCI

SE Youden R 5 Pl

— o AER
T AUC (95%CT) Wil 5 %) (%)

5
%Ej? 0711 (0.657, 0760)  815% 0030 0471 6207 8500 <0.001

HXHEKEE 0806 (0.756, 0852)  160mm 0027 0615 7889 8151 <0.001
FBG 0.741 (0.689, 1.789)  6.lmmolL. 0029 0516 7586 7571 <0.001
CRP 0.757 (0705, 0.803)  72mgll, 0027 0485 6207 8643 <0.001
TC 0.765 (0.714, 0810)  5.0mmoll. 0027 0496 7241 7714 <0.001
LDL 0.727 (0.674, 0775)  3.0mmolL  0.028 0349 7356 6143 <0.001
WBC 0.749 (0.706, 0.806) 117x10°L 0027 0466 7638  68.58 <0.001

UA 0.785 (0.736, 0.830)  65mgdl 0027 0536 8506 68.57 <0.001

NLR 0.828 (0.781, 0.868) 50 0025 0578 7069 87.14 <0.001

. AUC= Mg i

3 STEMI 3 SES-PCIJi ISR S [ 3R 125 kTt E
Table 3 Variable assignment of influencing factors of ISR in STEMI

patients after SES—PCI

A I AE
51 % =0, B =1
WD J =0, =1
B AR e AE <81.5%=0, = 81.5%=1
BRI AR <16.0 mm=0, = 16.0 mm=1
THEHR = 3 mm=0, <3 mm=1
B SN <30 mm=0, = 30 mm=1
FBG <6.1 mmol/L=0, = 6.1 mmol/L=1
CRP <72 mg/l=0, =7.2mg/l=1
TC <5.0 mmol/L=0, = 5.0 mmol/L=1
LDL <3.0 mmol/L=0, = 3.0 mmol/L=1
WBC <11.7x 10°/L=0, = 11.7x 10°’/L=1
UA <6.5 mg/d1=0, = 6.5 mg/dl=1
NLR <5.0=0, =5.0=1
ISR KEkA =0, kA =1

% 4 STEMI 2 SES-PCI J5 ISR 540 R 27T Cox F A XU 19117
G

Table 4 Multivariate Cox proportional hazards regression analysis on

influencing factors of ISR in STEMI patients after SES-PCI

T B SE Waldx*{8  HR(95%CI) P

i3] 0013 0007 3449  1.013(0999, 1.027)  0.058

il 0667 0179 13885 1949 (1434, 2649)  <0.001
HRKRHAER=815% 0288 036 4486 1334 (0933, 2058)  0.074
MXFEKE= 160mn 0369 0149 6133 1447 (1068, 1961) 0017
YHER 3 mm 0031 0017 3325 1030 (0977, 1.086)  0.064
K= 30 mm 0342 0125 7486 1408 (1022, 1.940)  0.019
FBG = 6.1 mmol/L, 0089 0065 1875  1.092(0708, 1.686)  0.268
CRP =72 mglL 0203 0098 4291 1224 (0974, 1485)  0.083
TC = 5.0 mmol/L 0306 0218 1973 1358 (0867, 1.985) 0452
LDL = 3.0 mmol/L. 0002 0002 1001 1003 (0984, 1.023)  0.124
WBC=117x10°L 0118 0055 4603 1125 (0958, 1857)  0.085
UA = 65 mgdl 1045 0.057 44321 2843 (2071, 3901) <0001
NIR =50 0895 0182 24183 2447 (1747, 3428)  <0.001

J& ISR & A= XU 1) Nomogram FERIFE AR ( WLIE 3) 5 R
JH B EESEIT 50 0E, Nomogram AN STEMI 8 &
SES-PCI J5 ISR 1 CI 7 0.792 [ 95%CI ( 0.635, 0.892) ,
TE 4]
3 iTig

STEMI J2& Iifi PR %8 ™ 51 (1) — RO LA FE 2R AL, W0
FIRIN ST BES i BUHA m . T D8 B I 8 BURFEE: Q
W, BTG K SES-PCI, {HHEH ARG ISR K4%F
S, W FEURE R E LB EEAT PN RS
W, eRBIKER (coronary artery disease, CAD) f&
FHARIG ISR BAHN 34% 2 T4 IHHEIRE B DES
A 12 AN ISR BAZRLH 21% 4 AW E R
7, STEMI 7% SES-PCI J5 ISR BA4#%HK 46.0%, *iT
Biiji 4~40 4~ H Y STEMI S 1) ISR &A= KA A B
. SES-PCI Rl A5 Uit b STEMI H & 56 IR 3 ik 82 7% [X.
S, 5 L A RE S, A1 e A DX A A K
{H ISR (1 &A= T 2 M S8R, L Fil Bl STEMI A&
SES-PCI Ji7 ISR &4 J2 FIRGIG R A EEPRM 0. X T
STEMI & AR J5 & A= ISR B9 #f YIHLE 5w i A o¢ 41
W, 22U B 24 K A e s Ry T A A o A R e A T
ISR,

AL R W, WM & STEML /& 4% SES-PCI
J& ISR A7 fale R 25 . REAEIFE R, BRI 5 ISR

i 010 N 0 o S0 60 M 80 9 100
H.
TR , R
) =
ERFERE (o) 5160
AR (mm ) <'16~0—,2 30.0
=
UA (mg/dl) <300 65
NLR <65 > 50
% 6} <S50
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Figure 3 Nomogram model of ISR in STEMI patients after SES-PCI
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