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[ E] BH:BRAaMSTEHE AL Hﬂﬁ%(ST—Segment elevation myocardial infarction, STEMI) & 56 ik A % P 38
(spontaneous recanalization, SR) 521 PR 28 K HXHK A TR (95200 . T3k (2090 A 2011457 H—20194E4 A TR st i 2f—
& B2 Wi STEMI AT 20256 Ik A AR YT B AR Y et ik 1 5% 45 3 3 Ak SR 28 (TIMI I3 0~1 2% ) F1 SR 25 (‘TIMI IfiL 37 2~
3G0) WAL — B R TR} SE 0 ARG A 2 R K R S 2 T B R R L o T, R IEA
1 124 ] STEMI ., Horp 4% SR 41 272 4] (24.2% ) , Al SR 20 852 151 (75.8% ) o SR £H £ & 1= 1L U451 L JULIR 46 ] 1t (cre-
atine kinase isoenzyme-MB, CK-MB) IEEAE JULET PR 1R AT Fe 3 | 3= 3h ik N 3R % 2 4 (intra-aortic balloon pump, IABP) A I
B AET R R AIKFAE SR AL, i Ze D E S M 40m TAE SR 4l 2 F Logistic FIHAT /8 A R LR ASFIF SR & 4 (OR=
0.744,95%C1:0.561~0.985, P=0.039) , B/l [E]>h 79(61,101)4 A , 124 Bl # I FFET, Kaplan-Meier {126 %7~ , SR 4
FIE SR B AP 2 R IE T F L (log-rank P=0.182) , Z K COX WA~ , 458 Killip 43-4¢ JLEF B PN TABP AH
ALZEO BRI AE SO AR BRI B2 KB A STEMI H 32 R AE T~ At e T R 7, 456 3 1/4 4 STEMI 5 3%
LUK ANIRITRTZE SR, A IF AR H] T SR & 4= i K B BE TS 7 SR AR STEMI A 1 2 HBET %,
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Analysis of coronary recanalization and its prognostic factors in patients with acute ST-

segment elevation myocardial infarction
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[Abstract] Objective: To investigate the factors of spontaneous recanalization (SR) and its impact on long-term prognosis in patients
with acute ST-segment elevation myocardial infarction (STEMI). Methods : The study consecutively enrolled patients diagnosed with
STEMI and underwent primary percutaneous coronary intervention in Nanjing First Hospital from July 2011 to April 2019. Patients
were divided into the SR group (TIMI flow grade 0-1) and the non-SR group (TIMI flow grade 2-3)based on the results of coronary
angiography. The data of the two groups were collected, including general clinical data, laboratory test results, coronary angiography
and drug treatment. The primary endpoint was all-cause death. Results: Total 1 124 patients were enrolled, including 272 patients
(24.2%) in the SR group and 852 patients(75.8% ) in the non-SR group. Patients with SR were significantly decreased in proportions
of hypertension, creatine kinase isoenzyme-MB (CK-MB) peak value, creatinine levels, uric acid levels, thrombus vessel aspiration
rate, intra-aortic balloon pump (IABP)implantation rate and in-hospital mortality , compared with the non-SR group. However, the left
ventricular ejection fraction was higher in the SR group than in the non-SR group. Multivariate logistic regression analysis showed that
hypertension was a disadvantage for SR (OR=0.744,95%CI1:0.561-0.985, P=0.039). The follow-up period was 79(61, 101)months,

during which 124 patients occurred all - cause mortality. Kaplan-Meier curves indicated that there was no significant difference in
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survival time between the SR group and the non-SR group (log-rank P=0.182). Multivariate COX regression analysis revealed that age,

Killip classification, creatinine , in-hospital IABP implantation, left ventricular ejection fraction, single-vessel disease , ticagrelor and

B -blocker were independent predictors of all -cause death in STEMI patients. Conclusion: Nearly 1/4 of STEMI patients occur SR

before the primary percutaneous coronary intervention. Hypertension is an unfavorable factor for SR occurrence. However, long-term

follow-up reveals that SR does not reduce all-cause mortality in STEMI patients.

[Key words] acute ST-segment elevation myocardial infarction ; coronary spontaneous recanalization ; prognosis

2P ST B4 = 9.0 UEE BE (ST-segment eleva-
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Table 1 Clinical baseline data of patients in SR group and non-SR group

Il RAE bR A SR4H (n=852) SR 4 (n=272) P{H
(2 k= 5) 61.3+12.4 61.7+12.3 0.595
B n(%)] 724(85.0) 228(83.8) 0.646
i (%) ] 532(62.4) 149(54.8) 0.024
BRI (n (%) ] 179(21.0) 68(25.0) 0.166
R IMIE (%) ] 569(66.8) 184(67.6) 0.792
WA [ n (%) ] 592(69.5) 185(68.0) 0.648
LR (P /min,x + 5) 76.5 +16.9 78.6 + 16.9 0.062
FH K (mmHg, X £ 5) 101.7 + 18.5 101.6 + 16.4 0.949
Killip M~V [n(%) ] 47(5.5) 14(5.1) 0.367
Jds 2 A2 I ] [, M(Pas, Pos) 4.0(3.0,6.0) 4.0(2.0,6.0) 0.358
HIRECWASEFE [n(%) ] 450(52.8) 145(53.3) 0.887
CK-MB W{f [ U/L, M(Pss, Pys) | 292.9(193.2,410.4) 196.0(113.9,296.3) 0.001
WLEFL mol/L, M(Pas, Pss) ] 73.0(62.0,87.9) 70.0(59.0,83.8) 0.015
PRI wmol/L, M(Pas, Prs) ] 333.0(271.3,405.0) 322.0(264.2,379.8) 0.011
K% BE NG #E F R BE L mmol /L, M(Pas, Pss) | 2.8(2.3,3.3) 2.7(2.3,3.5) 0.128
LEOERMATE (%, % £ 5) 49.9+9.8 53.1+93 0.001
FEZEAHOC A LAD [n(%) ] 481(56.5) 162(59.6) 0.481
AR [n(%) | 350(41.1) 119(43.8) 0.684
SHAHEA (%) ] 830(97.4) 263(96.7) 0.524
SEEE A, M(Pss, Prs) ] 1.0(1.0,2.0) 1.0(1.0,2.0) 0.114
TR E [mm, M (Pas, Prs) ] 33.0(24.0,54.0) 32.0(24.0,54.0) 0.332
TR E [ mm, M(Pas, Prs) ] 3.0(2.8,3.5) 3.0(2.8,3.5) 0.175
MY [n(%) ] 525(61.6) 41(15.1) 0.001
IABPHEA (%) ] 114(13.4) 18(6.6) 0.003
BT RJUEAR (%) ] 815(95.7) 262(96.3) 0.633
FNMeAsE (n(%) ] 435(51.1) 123(45.2) 0.094
g i (n(%) ] 414(48.6) 149(54.8) 0.076
3T (n(%) ] 813(95.4) 269(98.9) 0.009
ARB/ACEI[n(%) ] 552(64.8) 138(50.7) 0.001
BAZAARBHH I [n(%) ] 444(52.1) 169(62.1) 0.004
AEBEIE] [, M(Pas, Prs) ] 7.0(6.0,9.0) 7.0(5.0,9.0) 0.642
BEPAET[n(%) ] 27(3.2) 3(1.1) 0.044
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H K ZR Logistic [ 15 23 A 7, #&5 1L & (OR=
0.729, 95% CI: 0.553~0.960, P=0.025) . HL i (OR=
0.489, 95% CI: 0.275~0.870, P=0.015) }% JX /& (OR=
0.848, 95% CI: 0.738~0.975, P=0.020) 5 5 ik SR #H
Ko HE—PII AL R TZIHNE Logistic M43
Bt , ZIE I i EASH] Tk bk SR A& 4 (OR=0.744,
95%CI:0.561~0.985,P=0.039,%2),

%<2 Logistic BlJ34 #i =Rk SR

2.3 AHSR 5 STEMI &% )5 09 % &

B A BB BT & 2023 4 1 F, BE 5 I ]
79 (61,101) 4 A , i8] 124 41 i % LA LT,
S PRBET2H AR Killip 432% Madf Zatis it a]
CK-MB UEfH JULEF TABPAE A B st ] S5 48 bR i X
T PIH B R TAETE2H (P < 0.05) 5 11 58 7k 8 25 L 491
T ABILAE 4l O e 0 % 3 i 43 0 B S A
LU A3, BT & DR A B i AT ol A K 3R e
SEA ]SS

Table 2 Logistic regression analysis of influencing factors on SR

- FLH R Logistic 1] ZH K Logistic [11)7

R OR(95%CI) PAE OR(95%CI) Py
PES 1.092(0.751~1.586) 0.646 — —
A 1.003(0.992~1.014) 0.594 — —
DR 1.008(1.000~1016) 0.062 — —
SRk 0.998(0.925~1.076) 0.952 — —
HIREC LS 1.020(0.776~1.341) 0.887 — —
Killip 734% 0.920(0.750~1.128) 0.423 — —
i 2 a2 st ] 0.979(0.935~1.025) 0.358 — —
e I 0.729(0.553~0.960) 0.025 0.744(0561~0.985) 0.025
PRI 1.253(0.910~1.726) 0.167 — —
Fe G LI 1.040(0.777~1.392) 0.792 — —
M 0.934(0.696~1.253) 0.648 — —
LT 0.489(0.275~0.870) 0.015 — —
JRIR 0.848(0.738~0.975) 0.020 — —
TSR 1.116(0.847~1.470) 0.437 — —
S B 1.282(0.974~1.686) 0.076 — —
FEZEAHOC A LAD 1.136(0.861~1.499) 0.368 — —

ity #1111l 77 (angiotensin - converting enzyme inhibitor,
ACED)/IL A & 5k & Z AR F5HT 77 (angiotensin receptor
blocker, ARB) 5 32 {A< SH it 571 i FH A 2 F-47 105 2
(P<0.05,%3), Kaplan-Meier | 2k &7~ , SR 2 F1
4E SR 20 J A 7EBE DT ] 1) £E A7 I ) 22 5 07 T gt
2% Y (Log-rank P=0.182, & 1),
2.4 AR EH B R TA IS 2 AT
ARG 5 IR IR R F 20 B PR 4 A
EWEPRIG L o WH PR A AEIS B 9T S H & Killip
I~ IV 25 L Bl 245 e T AR RS DR £ (P < 0.05) 5 T 5B
P H ) AR L) CK-MB WA DR R S A 28 5 i 2
IR [ B2 AP 2R T AR IR 2 (P < 0.05, % 4) .
Kaplan-Meier [t1£& 1 7~ , ¥ K 95 25 F 3R b5 PR 95 21
B3 T B U7 B) A AR ) 22 S R SR L
(log-rank P=0.289)
25 ARRTEANN
FLR R COX [a1JH 73 A1 R AR08 -3 3 Bk

Killip 434 Ma9f Z 02t a) L @ A5 e R LS |
PRIR AR B B 8 1 IE B CK-MB WA e 0 2 3
M54 SRR SR BN TABPAE A R A%
B 1% B2 B 7 ACEI/ARB S AT B i 7] 24 E T3
D STEMI f 3 & A 2T (£S5) ., ZHE
COX [1H 43 #1 f/R 4F %  Killip 53 2% ILEF 20 =
S0 B0 BRSO AE  BE P TABP R RS iU L B
ZARBH R A 42 RIFE T A b Sz U R

3 i

BRI A B, 5843 STEMI H & 1T PCIARET &
PRI SR 4, MK SR &A= FL i h 109%~30%""
AT TR SR &K 24.2% , SRIREE B
0 URESE U e A P, 5 E SR BB F AR L, SR
SO IUBEBE T FR AR /IN , R A 0 T 36 Vi 1Y) 1 R
K, Krawezyk 55 % BE91 4T PCI R TIMI L
i 3 R R AR O E AR AT X A SR A
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Table 3 Clinical baseline data of patients in all cause mortality group and survival group
A 171540 (n=1 000) AT 2H (n=124) P

W (R T £s) 60.4 +12.0 69.5 + 13.33 <0.001
BE(n(%) ] 853(85.3) 99(79.8) <0.001
L[ (%) | 604(60.4) 77(62.1) 0.715
WP [ n(%) | 215(21.5) 32(25.8) 0.275
R IMAE (n(%) ] 684(68.4) 69(55.6) 0.004
W0 (%) ] 701(70.1) 76(61.3) 0.045
DR (P /min, % £ 5) 76.9 £ 16.3 77.5 £19.8 0.695
SRS (mmHg, X + ) 102.5 £ 17.8 955+ 184 <0.001
Killip I~V 2% [n(%) | 38(3.8) 23(18.6) <0.001
W ZE 2B Al b, M(Pas, Prs) ] 4.00(3.00,6.00) 5.00(3.00,7.00) 0.039
HRECIUEESE [n(%) ] 522(52.2) 73(58.9) 0.16

CK-MBIEAE [ U/L, M(Pss, Pys) ] 262.4(167.0,364.6) 300.0(186.7,487.6) <0.001
JLEF[ wmol/L, M(Pas, Pss) ] 71.0(61.0,84.0) 85.5(69.0,114.3) <0.001
PRI [ wmol/L, M(Pas, Pss) ] 322.6(265.3,391.8) 360.0(306.2,438.8) 0.001
1% B2 i 25 IR BT % [ mmol/L, M(Pas, Prs) | 2.8(2.3,3.4) 2.7(2.1,3.0) 0.005
Ao FE M54 % ) 513%95 45.15+10.8 <0.001
FESEAHIC IS LAD (%) | 572(57.2) 71(57.3) <0.001
AR S (%) ] 440(44.0) 29(23.4) <0.001
AN n(%) ] 974(97.4) 119(96.0) 0.358
THLB A, M(Pas, Prs) ] 1.0(1.0,2.0) 1.0(1.0,2.0) 0.149
TBKBE [ mm, M(Pas, Prs) ] 33.0(24.0,53.8) 34.0(28.0,60.0) 0.071
K EAE [ mm, M(Pas, Pss) ] 3.0(2.8,3.5) 3.0(2.8,3.4) 0.321
MmAEAhY (%) ] 508(50.8) 58(46.8) 0.398
IABPAHA[1n(%) ] 93(9.3) 39(31.5) <0.001
B E]PCAR [ (%) ] 983(98.3) 94(75.8) <0.001
FMAR T [n(%) ] 476(47.6) 82(66.1) <0.001
s Eiit [n(%) ] 525(52.5) 38(30.6) <0.001
T [n(%) | 986(98.6) 96(77.4) <0.001
ACEI/ARB[n(%) ] 631(63.1) 59(47.6) 0.001
BEZ AP [n(%) ] 565(56.5) 48(38.7) <0.001
AEREIFE] [ d, M(Pas, Pss) ] 7.0(6.0,9.0) 7.0(5.0,11.0) 0.039
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Figure 1 Kaplan-Meier survival curves of SR group and

non-SR group
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Table 4 Clinical baseline data of patients in diabetes group and non-diabetes group
A i AR RIR A (n=877) WP (n=247) PIE
(S x+s) 60.8 + 12.5 63.5+11.9 0.003
BE(n(%) ] 760(86.7) 192(77.7) 0.001
L[ (%) | 502(57.2) 179(72.5) <0.001
R IMAE [n(%) ] 581(66.2) 172(69.6) 0.317
WA [ n (%) ] 623(71.0) 154(62.3) 0.009
LR (K /min,X +5) 772 +16.8 76.4 + 16.6 0.509
S E KR (mmHg % + ) 102.1 + 18.0 100.4 + 18.1 0.203
Killip M~IV&%¢[n(%) ] 44(5.0) 17(6.9) 0.043
Wi ZE 2B ] [h, M(Pas, Prs) | 4.0(3.0,6.0) 4.0(3.0,6.0) 0.868
HIEE L WIAESE (n(%) ] 468(53.4) 127(51.4) 0.588
CK-MB WEAE [ U/L, M(Pas, Prs) ] 277.0(181.2,384.5) 247.0(136.0,345.0) 0.020
WLEF wmol/L, M(Pas, Pss) ] 73.0(62.0,86.4) 69.0(59.0,86.0) 0.116
JRIR [ mol/L, M(Pss, Pys) ] 337.0(277.0,405.0) 305.6(239.6,374.0) 0.001
A2 R A I T (mmol /L, X + s) 29+09 2.7+0.9 0.012
LEOEGHN A (%, % £ 5) 50.8 + 8.9 50.3+8.8 0.372
FESEAH IS LAD (%) ] 510(58.2) 133(53.8) 0.409
BIIRAE [n(%) ] 379(43.2) 90(36.4) 0.056
THAEA (%) ] 852(97.1) 241(97.6) 0.721
THELB A, M(Pas, Prs) ] 1.0(1.0,2.0) 1.0(1.0,2.0) 0.855
YK BE [ mm, M(Pas, Prs) | 33.0(24.0,54.0) 33.0(24.0,54.0) 0.956
T EZE [ mm, M(Pas, Ps) ] 3.0(2.8,3.5) 3.0(2.8,3.5) 0.235
MR [n(%) ] 452(51.5) 114(46.2) 0.135
IABPHEA[n(%) ] 98(11.2) 34(13.8) 0.264
BT E]VEAR (%) ] 841(95.9) 236(95.5) 0.809
ST (%) ] 424(48.3) 134(54.3) 0.101
s i (%) ] 451(51.4) 112(45.3) 0.091
T [n(%) ] 846(96.5) 236(95.5) 0.501
ARB/ACEI[n(%) ] 542(61.8) 148(59.9) 0.591
BEZRFH A7 [ n(%) ] 488(55.6) 125(50.6) 0.160
AEBERE][d, M(Pas, Pss) ] 7.0(6.0,9.0) 7.0(5.0,9.0) 0.386
BENAET[n(%) ] 20(2.3) 10(4.0) 0.128

SR AT I AN 2 o I A S A E ik SR IFE
SR B e ML S 5 5 R0 A B LA 1 M A PR 1 B
JEUF BOMVET 15 M - 2T 1 il S W) K S 28 e T IE
TR U T R AT RS
WEEARR ML s PP SR A R T Tl S W) (tissue-
type plasminogen activator, t-PA) B IIRE . & L&
B FEN B AN IRESZ L, N B DT RE S n] 2
HK-PAKF- T, — 2D AR I 8 s 341,
1 L P R 3 7 AR T T 245, X L6 T
LY TREXT TR R G —E RN P, iR
] REIE I IR R GE M Ik SR, (AL 4TS
i 2 TR

AWFFE K RS Tk SR 3 Be NAET R4 (H
KB 7 H T A & B0 SR HRE ) 2 TR I (2 [
%, BEAEAR Z 098 30F 52 PCTAR TR ik SR 7] LA
BEEARE 1.3 20 HBO MR, Stone %
3BT T NG 4 T PAMII R () 2 507 1] STEMI 4,
6 1 H BT 45 5 /R PCLET TIMI LR 3 Ho& & A
FE B ph ST T [ & . HORIZONS-AMI fF 5% 48 A
3 602 {5i] STEMI 3, 45 5 i /s PCIARH] TIMI LI 2~
3AT L E RS LAFAET R ACSISHFFTAN
A 3 840 {51 STEMI £ , TIMI IfiL 7 1~3 2% 5 TIMI Ifil
WOHAH L, 30 d FEZLL A FE AR F 1 ARFET SR AT
FREALT . (HRAEFRAE T AN,
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Table 5 COX regression analysis of all cause mortality in patients with STEMI

. HRZ COX [ ZHNZ COX [

— HR(95%CI) P HR(95%CI) PiH
£ 1.444(0.931~2.239) 0.101 — _
AR 1.065(1.048~1.082) <0.001 1.039(1.021~1.056) <0.001
Lo 1.003(0.992~1.013) 0.634 — —
FREIBIIK 0.978(0.968~0.989) <0.001 — —
AIPREC AL 1.294(0.905~1.851) 0.158 — —
Killip 73-2% 1.901(1.583~2.282) <0.001 1.325(1.073~1.636) 0.009
W 2 a2 st ) 1.047(1.002~1.094) 0.042 — _
fR LR 1.081(0.752~1.553) 0.676 — —
WEPRIA 1.241(0.830~1.855) 0.293 — —
{Ri IR IMLAE 0.605(0.425~0.863) 0.005 — —
A 0.689(0.480~0.989) 0.043 — —
NS 2.299(1.917~2.758) <0.001 2.017(1.584~2.570) <0.001
PRI 1.063(1.019~1.109) 0.004 — —
I P i A 1 DL T 0.727(0.583~0.907) 0.005 — —
CK-MB i{f 1.135(1.073~1.199) <0.001 — —
Pt (172 0.950(0.932~0.969) <0.001 0.962(0.942~0.982) <0.001
FEFEARSC I LAD 1.004(0.704~1.434) 0.980 — —
ek SR 0.738(0.472~1.152) 0.180 — —
SRS 0.409(0.270~0.620) <0.001 0.490(0.320~0.750) 0.001
KRN 0.646(0.264~1.580) 0.338 — _
XHEH 1.244(0.960~1.612) 0.098 _ _
AR 1.009(1.001~1.018) 0.037 — _
S EIHAR 0.854(0.675~1.080) 0.187 — _
iR 0.866(0.609~1.232) 0.424 — _
[5E P9 TABP LA 3.965(2.712~5.795) <0.001 2.414(1.590~3.665) <0.001
B Bl 0.431(0.294~0.632) <0.001 0.589(0.394~0.882) 0.010
BZ AR B ¥ 7] 0.502(0.350~0.720) <0.001 0.664(0.457~0.966) 0.032
ACEI/ARB 0.566(0.398~0.806) 0.002 — —
PG 8 30 T L 57 0.445(0.141~1.397) 0.165 — _

A B[] 1.047(1.019~1.076) 0.001 — _

De 25 SR TIMI P43 STEMI £ 2 43 A K & 2 Al
WG, & BRTIMI ML 3 9% ] DLy 7 3900 v 1 1R
HIFEAR AEREREETRABREZES,
ATLANTIC HFZE 40 A 1 680 19| STEMI &, T A [
6 h AT FHEETIRYT , 45 9 W AR AT TIMT LR 3 %A
230 d FELO A SR ST N R R, LS
WF5E & B5eE ik SR 1T AR STEMI £ A58 YO I A
FeF BT TP A BCH 4140 H 9K IABE D h =20 1M
M2 S, ASSENT-4 PCIAFZE TR 44 A 1 667 17
STEMI £ 3, 45 % % ¥ PCT AR Rif TIMI Il 37 3 %A 42
3ASH A A7 B S 0 R 7, {H 5 ik SR R PCTAR
J H B TIMI LR 3 2% R0 ST BE [0 9% (1) HE 5] B vy

BRI Y 22 1] 25 55 10 i PR AT 2 - ORI 9 Hp e ik
SR & SCA TIMI LI 2 A0 3 9%, (HJEAR 2 55 A E
XK TIMI L3 3 9% @A WF 58 R AR AET-1E K &
B S F IR Z W0 R 20 A AS R =1
VER AL QBT [R] 25 55, AW 5% Bl 17 sf [
J79(61,100)/H  BEAERFFERE VTS IR 2 < 124>
H i wls MR R L, ez B R
16 77 2 HABEE 29 iRIT IR R T IR 24
FERF STEMI A TAE IS 43 )2 , AR IF B A T e b
32
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