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[ Abstract] Background About one—fourth of patients with non-ST—segment elevation acute coronary syndrome

(NSTE-ACS ) are found with total occlusion of the culprit artery, and their outcomes are poor. However, there is little research
in this population in China. Objective To identify the possible influencing factors of total occlusion of the culprit artery and long—
term outcomes following percutaneous coronary interventions ( PCI) in patients with NSTE-ACS. Methods Three hundred

and seven NSTE-ACS patients with PCI treatment were recruited from the Third People’s Hospital of Chengdu from January
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2018 to December 2019, among whom, 42 with total occlusion of the culprit artery ( pre—PCI TIMI grade 0 or 1, occlusion
group ) , and other 265 without ( pre~PCI TIMI grade 2 or 3, non—occlusion group ) . The baseline characteristics and results
of regular follow—ups were collected. The endpoints were major adverse cardiac and cerebrovascular events ( MACCE ) ,

including all-cause death, recurrent myocardial infarction, revascularization, and new stroke. Multivariate Logistic regression
was used to identify the potential influencing factors of total occlusion of the culprit artery. The Kaplan—-Meier was used to
estimate the cumulative incidence of MACCE. Multivariate Cox regression was adopted to assess the influence of total occlusion
of the culprit artery on prognosis. Results Compared with non—occlusion group, occlusion group had higher prevalence of
non—-ST—-segment elevation acute myocardial infarction and the left circumflex coronary artery as the culprit vessel, as well as
higher levels of hypersensitive troponin T, creatine kinase isoenzyme and B-type natriuretic peptide at admission ( P<0.05) .
Moreover, occlusion group had lower level of systolic blood pressure and left ventricular ejection fraction ( LVEF ) , as well
as the left anterior descending coronary artery as the culprit vessel at admission ( P<0.05) . The results of multivariate Logistic
regression analysis showed LVEF [ OR=1.064, 95%CI (1.018, 1.112) , P=0.006) was associated with total occlusion of
the culprit artery in NSTE-ACS. Occlusion group had higher cumulative incidence of MACCE, revascularization or new stroke
than non-occlusion group ( P<0.05) . After adjusting for confounding factors, multivariate Cox regression analysis revealed
that total occlusion of the culprit artery was associated with MACCE [ OR=2.684, 95%CI (1.229, 5.862) , P=0.013]) and
revascularization [ OR=3.024, 95%CI ( 1.320, 6.931) , P=0.009 ) in NSTE-ACS. Conclusion LVEF may be an associated
factor of total occlusion of the culprit artery in patients with NSTE=ACS. Therefore bedside echocardiography is recommended as a

routine examination before coronary angiography in patients with NSTE-ACS. In addition, total occlusion of the culprit artery is an
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influencing factor of MACCE, revascularization, and new stroke in these patients.
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HEALOHUWESE (non-ST elevated myocardial infarction,
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[T I e d Y17 S| 2N 3179 111K 2 TN [ ST
RAEC S  KIBAE Lo 25 HAt ™ FO B &5 (2)
GIREMEMER  (3) tEA KN RER G MR |
RGNS R M RGNELT BRI S L5 A H LR 5 (4)
REAEOHURESE . 17 PCI, SRS BKS5 BB HEAR ( coronary
artery bypass grafting, CABG ) P91 5% 7¢O AR I A
PEM SEEHSE 2 M % (CTO) TBMATERERE; (5)
ABtJE1T CABG #;  (6) BRI ok Ll 23
LM RS . AW R ER TS — N R ER 2
RHRZE Lot (2019-S-67) &
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(NSTEMI, UA) | J& & IO IR PR 5e (760 k58
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H <90 mm Hg, 1 mm Hg=0.133 kPa) 1 45 41 21 fi% &
RO R FPLRAE S, R THROE
%) ) ABGOHEE (SEOE . ST BURMT. Tk
B ), ABEERLOE . Wi, &Pk, A0 = S
430 (left ventricular ejectionfraction, LVEF ) L EEUIL
B T, WLER BN [R] T ( creatine kinase—myocardial
band, CK-MB) . Ifi 3% B %Y i 4% Ik ( brainnatriuretic
peptide, BNP) | IMWLEF. i PUEFEBRR . Mg, —
WEH b IR I B AR A IS (low—density
lipoprotein cholesterol, LDL-C ) . NG A

( high—density lipoprotein cholesterol, HDL-C ) | N %
MR AL M . RA AR AT KT, JRIL M
AL (ZEmr R SO AR B k. 2 Il e S bR B ik . A e
Rk, HAERSIPK) « 2 MmE R (RS
UM ARG AES, FELERRAE IR 50% LA L R SR AR 45
A8) , IR CTO, PCIARJEIRALMAE O NUEAEE fE IR YT

( thrombolysis inmyocardial infarction, TIMI ) Ifil.ft 3 2%
B2y (BRSNS . BEARZ5H . B - SZ2AARH
HEAR LA R K R AW AR / A B IR R T SR
i ( angiotensin—converting enzyme inhibitors/angiotensin
II receptor blockers, ACEI/ARB) | #5iliERHAFR] ) .

R M AE AT e R B ik 2 19O R A i 0
IR NI} Sriis A T VT & v o A E A SR Nl €53
550 v T 0 A iy H 2 i Wi 35 ) I A SO 3R AL Il
o JFK CTO & SRR Bl Ik i 5 7 i 728 4 i A 2K
TIMI IfiLifiE 0~1 2%, PMZERFE = 3 H . 23 ME WL
S8 SCN 2D W S FHE0 ANSEIR B DR O =203 3 AR
Pt 50%.

1.3 74l AR PCIARH AR 3 ki 5 i 3R A0 M 45 A
TIMI UL 4%, K 7 P 284 (TIMTIALAL 0~1 2%,
n=42 B ) FEEMAZE4 (TIMI 5 2~3 2%, n=265 ) .
14 BEUT SO GESC ol TRERBE 1. 6.
12 AN B S b5 B AR R4 T 1 R BE S, A H e T A
WECH IR RS X HTREDT, AR TR R AL
BEVIEIN 18 (15, 21) DH, BEVIHE 202148 1 H.
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L5 guileEdiik N SPSS 26.0 it ik T4 e
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6] 940 M 44535 NSTE-ACS H & JEAE I 45 P4 2E 114 52 1) [
&K, RH Kaplan-Meier {523 il f % MACCE REUL AR
(A AEN 2, JE ] Log—rank £ 36 HE4T4H 1] L%, R
FAIRIZE Cox Hb 3 JRUSS: 1 U= 42780 43 B SR A0 1ML P41 %€ 5 PCI
AR5 NSTE-ACS H:# &4 MACCE M &2 H R,
AR Z M P<0.1 B A A8 G K O T BESZ I i & AR
B RPN AZ R Cox H i RS AS A [R] 1)
I LA P<0.05 NZESAGFIHE L,
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ML, 22T A GITEE X (P<0.05) ; PR4LBE T,
AR, BEPRR S L S AR IAE S v R R
JEE ., O ES S, bl OAUESESE . PCT TR
% BB LB, BMI, ABgZEAT PCIEFE], ABEHRT
Fodes / BPRREAR . A IO TRPER ST LU, GO R RS A
ST BEFRAR . T PBIE E], LR, GF5kE . MALEF. 1
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HDL-C. WRREIEFH BN, FRACIMAT O N A7 76
Rk ARSIk . 2 MAERAE . & CTO, R
Ja SRR IMAE TIMI I 3 g, HBEas 25 OB I/ MR
2. BERRZi. B - SZARBH . ACEVARB. 453
TERHA] ) e, 2R s #E L (P>0.05)
LR 1,

2.2 NSTE-ACS BEFLIMEHEZMHAR  LUEs
KA ZE (WE: & =1, &=0) JHEAH,
DL R AR P<0.1 9 F AR & J EVRITAT RESS I AR
SR FAF AR B BE (E: J&=1, §=0) .
& CWRE: SCfE ) |« mim s (ORE: & =1, F=0) .
BRI (RAE: & =1, 5 =0) . EARIMAE L (IR(E.
=1, F=0) . OEEE (WE: Z=1, §=0) .
TR PR IMAE B CMRAE: J2& =1, & =0) . Lo st (IRAE:
=1, /£=0) . LAEIEE (BE: Z=1, £=0) .
PCT AL (WR{E: & =1, 5=0) . HFEIEM (HIE.
=1, 5 =0) . AR / k] (RAE: =1, %=0).
LB ST B AR (IfE: 2 =1, %=0) . OLHET
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Table 1 Comparison of clinical data of non—-ST-segment elevation acute coronary syndrome patients with and without total occlusion of the culprit artery
- - M (n (%) ) AR P mimAE SRR SREIE  ORBEEE EORE OBWEREE  PCIEARL
- i 4 (xxs, %) (%)) (%)) (%)) £(e)) (%)) (%)) [(2(%))  (a(%))
GEN 42 35(833) 7(167)  669+120 15(357) 26(619) 18(429)  8(19.0) 2(48) 6(143) 1(24) 2(48)
JerAzEH 265 182(68.7) 83(313) 672+105 88(332) 175(66.0) 144 (543) 44(166) 18 (68)  65(245)  11(42) 15(5.7)
K gttt (H 3757 -0.177" 0.102" 0.274" 1.918" 0.154" — 2.139" — —
PfE 0.053 0.860 0.749 0.601 0.166 0.695 1.000 0.144 1.000 1.000
o 1 Pl . o 0 R
i Eﬁﬁu&‘“ﬂ PMI /\[’;ﬁﬁﬁ‘ PCI Hffliﬂ )\ISJEHT\‘ Aﬁ)ﬂ/%ﬁ [TL ( % ) ] %91‘*@‘0,? /\I%n [ @@fﬁﬁ [n ( % ) ] L ?
45 (n (%)) (xxs, (M (P, Po) . d) W 1 Kaged ; etk TN, - - M<P25v P75),
kg/mz] mome (n (%)) NSTEMI uA SHEOH  STRUEM T EE K /min )
24 13 (31.0) 24.1£25 30 (18, 6.0) 35(833) 26(61.9) 16(38.1) 2(48) 22(524) 15(357) 10(238) 79 (68, 85)
E(FEiE <l 91 (345)  246+3.1 35(20, 60)  227(857) 98(37.0) 167(63.0) 2(08) 158(603) 76(29.0) 50(19.1)  75(67, 84)
Bg e 0.200" -0.792 -0.591 0.157" 9.354" — 0.941" 0.776" 0510 -0.839
P{H 0.655 0.429 0555 0.692 0.002 0.092 0332 0378 0475 0.402
Wi e ik LVEF RENESEA T CK-MB BNP LR
éﬁ%lj [A‘M(PZSv P75>v [IW(PZSV P75)7 [M(PZSV P75)1 [JM(PZSs P75)9 [AM(PZSs P75)s [M(PZSs P75>v [M(PZSs P75)s
mm Hg] mm Hg] %) ng/L] W g/L] ng/L] pmol/L]
e 127 (116, 136) 76 (67, 81) 5500 (50.00, 59.00) 122.60 (3177, 1033.00) 339 (152, 1046) 187.20 (8058, 365.65) 81.45 (6635, 93.65)
e 132 (121, 146) 77 (70, 86)  60.00 (56.00, 63.00) 17.87 (871, 11928)  1.81 (1.24, 359) 7740 (29.00, 19120) 75.10 (63.55, 88.55)
SR i) -2457 -1.013 -3.391 -4.018 -2819 -3.639 -1.561
P 0.014 0311 0.001 <0.001 0.005 <0.001 0.119
I UEFG bR k73 = e psyiilaf LDL-C HDL-C NEREIHERH R AREILH B
A5 (M (P, Prs),  (M(Py, Pg) . [M(Py, Prg), (M (Py, P), [(M(Py, Prg), [M(Ps, Pg), (M(Ps, Pr),  [M(Py, Py),
ml/min ) mmol/L ) mmol/L ) mmol/L ) mmol/L ) mmol/L ] U/L ] U/L)
g 71.55 552 1.67 442 273 1.10 25.70 31.00
B (56.33, 77.88) (483, 741) (1.15, 231) (3.94, 5.15) (235, 337) (097, 135) (18.85, 36.80) (21.80, 53.85)
A 73.00 556 143 432 262 113 21.10 23.60
B (60.10, 82.70) (494, 7.17) (1.10, 222) (3.63, 5.12) (215, 326) (096, 1.29) (1540, 3220) (19.40, 35.70)
KR e -1.159 -0.242 -1.264 -0.705 -1.174 -0223 -1.895 -2.623
P 0.247 0.809 0.206 0481 0.240 0.824 0.058 0.009
FRMERBAL (n (%) ) L5 RIERIONE HBe2g (n (%) )
A s N —_ e TR }JFZv: CTO 5 2 4 Y = e
M kN kREX fER o JMwg  BRE 00 TMUMRSH mmma . B- %k i
e - o (n(%)) ‘"% (n (%)) WEREEOH) ACEI/ARB e
EREk  ERIk ik Wik n % n (% IMRZH) ikt BELH 7
%4 14 (333) 13(310) 15(357) 0 26(619) 8(19.0)  40(952)  40(952)  42(100) 32(762) 18 (429) 10(238)
JEMIZEA 149(562) 43 (162) 71(268) 2(08) 124 (468) 23(87)  263(992) 260 (98.1) 254 (958) 179 (675) 123 (464) 84(31.7)
BIRGTEE 769 5272" 1431 — 3314" — - — — 1.260" 0.185" 1.062"
P{H 0.006 0.022 0232 1.000 0.069 0.051 0.092 0.246 0372 0262 0.667 0303

TE: Rl "R )M, —FR R Fisher's MYIMER L, KRG IR N Z H; PCI=

NSTEMI= 3 ST Bt i 80 U I, UA= RNE& e B0 S0/, LVEF=
LDL-C= fik %% B g 5 (H IH [, HDL-C= =& JE 58 HHFE B, CTo=
PO 7 a4 Bk T ZAESHR

LVEF x (=1) [W&ME: SZME x (-1) ) . =iLes
FEAT WA SEfE) o VLS CRRME. SEmifE) |
SR CBE: SSE ) | IR RE R A SfE ) |
LDL-C (Wff . SZ{ ) . HDL-C (W{H. s2iifl) A
E A E TR R & Logistic FUES T, 2550 EaA, Wdm
JE. LVEF ZRAC 10 M ZE R sZ i &R (P<0.05) o #%
PR Logistic [A1J43H7 Hh P<0.1 ) A 48 & K& B AT fig
R LM A P RN R (RER L) IAZHER
Logistic BIEHMT, 255858, LVEF J& NSTE-ACS ¥

28 Bz R B KA ARYT, BMI= MR 45 5,
20 E 538, CK-MB= Hﬂ@aéﬁﬁﬁﬂiﬁﬁ BNP= [fiL 2% B Y 5 44 ik,
P PETE A ZE, TIMI= D WUEFEE AT, ACEVARB= Il S 5K 27 i

SR A P ZE RS2 2 [ OR=1.064, 95%CI (1.018,

1.112) , P=0.006) , W32,

23 W4l MACCE B2 E AR %4 MACCE,

FRUAIZ T | B & A i BRUR AR s TR 24,

ZERAEGFRE X (x’=17.900, P<0.001; x’=12.720,
P<0.001; x’=4.606, P=0.032) , W§4H ] 4 K36 T

PR O NI R R AR, EREGIFE XL
( x’=1.969, P=0.161; x°=0, P=1.000) , VLKl 1,
2.4 FRAE LA ] ZEXF NSTE-ACS i3 % £ MACCE iy
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o DURAR LA MACCE (IR(E: /& =1, % =0) WA
A, DEARLMAEMZE (BE: &=1, %=0) fENA
AR, JHEEVER . AEEY . BMIL ABEEFHORE / Mgk . A
Be LI ST BEEAR. LVEF x (1) | FEACIM04E A A2 [0l
SR Bk . Ik CTO. 2 IMEWEFEHITZHER
Cox FLBI XS AR IS Hr, S5 R Won, JRIRMAE 4] 2
J& NSTE-ACS i &= MACCE 520 K 2% [ HR=2.684,
95%CI (1.229, 5.862) , P=0.013] , VL% 3.
PR A2 IET- (TR {E: & =1, & =0 ) A,
VIRR I A P 28 (M. & =1, & =0) fE M AL HE,
PR LVEF {E. M. 8. BMI, BRGSO 8
b BRAE O . ABE O HIE ST BOEAL. A IF0

2 NSTE-ACS [T TEAL M A& P 2€ 55 P22 (W B . Z2 I R Logistic
(815 734

Table 2 Univariate and multivariate Logistic regression analyses of related
factors for total occlusion of the culprit artery in patients with non—ST-

segment elevation acute coronary syndrome

- PR ZE Logistic ZIHZ Logistic
OR 4 95%CI P OR{H 95%CI P
Btk 0439 (0.187, 1.028) 0.058 0519 (0.189,1.430) 0.205
i 0997 (0967, 1.028) 0859 1013 (0978, 1.050) 0.462
e 0974 (0956, 0.992) 0.005 0982 (0962, 1.002) 0.079
LVEFx (-1) 1066 (1025, 1.109) 0.001 1064 (1018, 1.112) 0.006
FEUSEAT 1000 (1.000, 1.000) 0646  1.000 (1.000,1.000) 0.665

. NSTE-ACS=3F ST Btfm M 2w ks Ak

(21
o
1

- H#EA

£
o
]
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PEPEIR ST . SRAC I A8 A 2 e SO R S kG AT 2 I R
Cox LIS BLRY [T 208, 25 Won, SRA0MAE 7] 28
PRI 0) kA TC K [ HR=0.890, 95%CI (0.154,
5.125) , P=0.896) , W3 3.

PUEEE R miZEh (E: & =1, £ =0) AKEE,
PIFRILMAE P28 (WR(E: 2 =1, & =0) fENAAE,
RS, RS ABEET IR / Mare . SEAC M A 22 Rl
SRR B K BEAT 22 R & Cox B8 JRUSS AR R[] 9 43,
R, SR A P 2E 50T Ak i A v 1 e AR TG R B
( HR=4.904, 95%CI ( 0.615, 39.090) , P=0.133), WL¥ 3,

PIEAR L CUEESE (RE: & =1, &=0) AH
Ay, DAARRMAE I ZE (WRME: & =1, % =0) /N A
AR e, JHEETER] . AR . A . IR R R T £
RIZR Cox LB XSRS 530, 50 WoR, SR04
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Figure 1 Survival curve for cumulative incidence of MACCE in two groups
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Table 3 Multivariate Cox regression analysis of related factors for MACCE

in patients with non-ST-segment elevation acute coronary syndrome
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