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[ Abstract] Background About 1/3 of patients with ST—segment elevation myocardial infarction ( STEMI) have
delayed visits.The benefits of late myoeardial salvage therapy are affected by the severity of coronary microvascular occlusion
(MVO) . Objective To investigate the clinical outcomes, and related factors of MVO in coronary microvascular obstruction
in patients with delayed admission after acute myocardial infarction.Methods From 2014 to 2017, 78 STEMI patients with
delayed admission ( timé:between symptom onset and hospital arrival is greater than 12 hours ) who received emergency
percutaneous coronary intervention'( PCI ) in EICU and CICU, Hainan General Hospital were enrolled.According to the results
of coronary angiography ;= MVO is determined when the thrombolysis in myocardial infarction ( TIMI ) perfusion grade is less than
2 or the final TIMI grade is 3 and the myocardial blush grade ( MBG ) is less than 2.Clinical results and echocardiographic follow—
up were petformed to assess the occurrence of major adverse cardiovascular events ( MACE ) and left ventricular remodeling.
Results' The incidence of MVO in the participants was 50.0% (39/78 ) . Multivariate Logistic regression analysis showed that
older age and having left anterior descending branch as the culprit vessel were risk factors for MVO, and pre—infarction angina
pectoris was protective factor for MVO ( P<0.05) . The incidence of MACE and left ventricular remodeling in patients with MVO
were higher than those of patients without ( P<0.05) . Cox proportional hazards regression model showed that MVO and LAD
were the predictors of MACE ( P<0.05) . Conclusion STEMI patients with delayed admission are relatively susceptible to
MVO and related adverse outcome events.Older age and having LAD as the culprit vessel are associated with increased risks while
pre—infarction angina pectoris is associated with decreased risk of MVO.Appropriate management and follow—up strategies should
be implemented in this group of high—risk patients.
[ Key words ] Myocardial infarction; Delayed treatment; Microvascular obstruction; Treatment outcome; Root cause
analysis
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HEYEE . FEANEC PCT B T, 2h T 1R 0 B R 4 1 R
Al P ) A I, S TR MR BT i <60 ke 1Y AR
# 30 mg 2R T 7 >90 kg () & 50 mg. [AIAT, 4T
60 U/kg K &350 F 2, fem ik 4 000 U, SRJ5 L
12U - kg™« h™ BYBEEEAT 24 h FvE (Fes 1000 U/h)
AR RG0S 1l IR R S ) 228 (6 B FR (43 )
1 1.5~2.0 £, A #bE PCT H& 453 300 mg SAHA%
TIRIT o SEm M HF e, mFREAISE.

http://www.chinagp.net E-mail:zgqkyx@chinagp.net.cn ~ +1593-

122 bRk s ks ik H 2 £
DA ABHEIB AT B ekt . XFRAEE, aiid
KRBk AP LA T NZE: (1) fR4E O USRI e
R (TIMIL) L FE bR AT AR R S ki ;s (2)
REAE TIMI M migot4;  (3) sdad O WIEE 2 a5
( MBG X bR S0 oK A0 R A1 O ULTE VR 251 7 8 PR PEA (4)
TIMI iR PE53 o A SR ARk MVO 15E SCR:
e TIMI LR 7340 < 2 R TIMI LRG3 2% R 3 2%
. MBG<2 % **' . M4 Rentrop 4328 4R sl ks i
17979%, Rentrop 2 5% 3 FNMISZIGH &H RiIf, A
A TR B KA SZ G , Rentrop 2 284 FIAATGM SZ 163
123 IGIRKETT (1) fEHBE/E 6012, 24, 36, 48
A H s, Gl SR U AN T2 KRR T IR RS s .
ENROD IS (MACE) 5 OIRPESET . JEEL
FERECIUEAE . R ImAS PRI . A B BEIRY T
o0 1 . PO BRI B YRR A Hor,
TRESE Tt FESRFY g dbr - FUEAt ;. RSSO UEAE
i LY ) B ORI R A s, WLAS B T F i
2R (0014 e/l ) 351D Iy BB IAIT
0o T v R Ak e T A2 O A D) BE A 1Y T 00 1 0
Jraess N0 (2) A B AR A AL (Artida,
Toshiba Medical System ) 47 4 [ 148 75 .0 2 [ P4
& LR B s U B e, R FE s
0 Bl R AR B AT B 4 ot dlad M OB —
AEEUGARAT 20 B ANAEC B RAT, (8 FSCH#E Y) Simpson
MO B O EE R (LVEDY) | A
DEWHE A AR (LVESV) | ZebE= §Hi 5041 (LVEF,
ZH1H 50%~80% ) o 7oL ZEEFIKRINAERIIEAL, RITE
Bl ik 225 1 P o B9 R DO 2 W s AL T At ) ke 40
MFARES; ZRERRRAITE,, R M5
I EURER G VAN s 200 3 EAHE o — U
BT LVESV Skt 2 0 m T 15% 07

1.3 St KA SPSS 23.0 4o ik F k47 S e
BT WLEEFE PN ER— BbE RO 8 3 8] — B R 50 ok
Kappa Ko R Kolmogorov—Smirnov LR ey
EEST; BIESHATTEERL (x+s) £,
B FLECR ] A5 RAEIES T R L AL
(s g ) (M (QR) ) Ror, dIE AR
F Mann—Whitney U RS 1HECR B AT SR, 2H
6] bR ] x * K36 N Fisher's BYIHE R RIHZ
% Logistic [ 4347 5112 28R (83 & £ MVO A9 52 i K]
F; RH Cox Hu M XU [B] VALY 43 At MACE & A& 1 il
M5 R H Kaplan—Meier J7ik 264 JC MVO, 27
M SZ G IS HER A 1 JC MACE AA7ihZe, JRH
Log—Rank K361 7 LA, A P<0.05 A2ZES B S ITHE X,
2 R

2.1 BEEIZEREEN MVO XA K i  TIMI I



+1594+  hitp//www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn

WS, MBG WAL, WG NE— SR 50 1Y Kappa
B3 54 0.940. 0.930 ( P=0.001) , WLELH (] —3K Pk
K 56 14 Kappa {843 % >4 0.900, 0.880 ( P=0.001) . %k
ZHER B E ) MVO KA %28 50.0% (39/78 ) , dAEti2
FEIR B MVO KA RN 24.3% (44/181 ) , P& S,
ZRAGFE X (x’=22.364, P<0.001) .
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Table 3 .« Multivariate Logistie regression analysis of the influencing factors
of MVQ in STEMI patients with delayed admission

HIFESZ (LAD ) | Z2JiE 32 (LCX) S AR ek (RCA) . AR b SE Wald 'fi PIE OR (95%CI)
SR AE A T e 14 B A . AT I Se R ER T [ s R (it AR 0564 0111 23608 0035 1757 (1414, 2.185)
\ — - R O8H 0595 0143 17274 0048 1813 (1.370, 2.399)
fi: AR SRR IAR LR, B =0, 2=1) 0 pgs
AT Z A E Logistic [BIH M5 453 B, F AR TAD 0705 0415 24858 0000 2024 (1615, 2.536)
R4S K LAD 2 MVO &4 BIfG i 2, PR 200 LCX 0018  0.031 0343 0559 1018 (0.958, 1.082)
. RCA 0.076  0.057 1764 085  1.079 (0.965, 1.206)
JE MVO ARG, (P<0.05, LK 3) o o
TFRMFIEHEM 00 077 1326 0251  1.093 (0.940, 1.271)
2.3 JEEEACMVO IRIZAER A I KGR R o R ' I
SHEK A 45 5 () 4 TC MVO B35 IR PELE s 1 AR -0.139 0246 0321 0573 0.870 (0464, 1.632)
R1 LB KRAE MVO ISR E B IELRIG R IE gk
Table 1 Baseline clinical feature in STEMI patients with delayed admission by MVO incidence
MVO o Ok ity WAL (n (%) ] BMI>30.0 ke/m® I BERROR oo LT L
(n (%) )] (Fxs %) g E M AT (n (%)) (n(%)]) (n(%)] (n(%)]
w5 39 30.(769) 645+109 16 (41.0) 12(30.8) 11 (28.2) 7(17.9) 20(51.3) 10(256) 16 (41.0)
= 39 27 (692) . 70.7+11.8 12 (30.8) 8(205) 19 (48.7) 10 (25.6) 27(69.2) 17(43.6) 21 (53.8)
GYGST A 0.586" —2.666" 3.505" 0.677" 2.623" 2.776" 1.285"
P 0.444 0.009 0.173 0.411 0.105 0.096 0.257
CAD 9@ CAD FJ%&® PCIY  CABG *)iﬁjﬁ,ﬁﬁ SR i e ) HMT%M [SELyNIR 3 CK WEfH] CK-MB i
MVO SESG%) ) [ (%) ) (n(%)) (n(%)) BEH Goihy (s g ny (MOQR), {HIMCQR),
) (n(%) ) - ml/min ) Toer /L] o/L)
e 7(179) 7(179) 3(7.7) 0 14 (35.9) 25+17 6315 120 + 36 980 (1186) 108 (118)
= 8(205) 14(359) 3(77) 1(26) 6(154) 21+15 64+ 16 11542 1044 (1763) 120 (123)
Kyegtile(E  0.083 3.193" 0" - 4.303" 1.088" -0.627" 0.758" —0.677° ~1.669°
Py 0.774 0.074 1.000 0.999 0.038 0.280 0.532 0.451 0.501 0.099
VO ABEITHZ (n (%) ) HBeE 2 (n (%) )
B alDUbR B - SZURBIATH  ACEVARB  flh/J3¢  BalVUbk  RGEPLM/ME B - SZARLHH ACEVARB  fbiT2E
ai 13 (333) 6(154) 6(154) 5(128) 39(100.0) 37 (94.9) 35(89.7) 26 (66.7) 37 (949)
i 14 (35.9) 5(12.8) 6(154) 6(154) 39(100.0) 37 (949) 33 (84.6) 29 (744) 35(89.7)
KYgiteE  0.057 0.106" 0" 0.106" 0" 0" 0.459" 0.555" 0.722"
P 0.812 0.745 1.000 0.745 1.000 1.000 0.498 0.456 0.395

W MVO= i & BH2E, BMI= {RFiF5 %k,
fifi, CK-MB= JJURR UG ] T8, ACEI= %5 %K 2 i B ) 7],
Fisher's ffiIMERE, JCAHR STl

CAD= SRS IKEIR , PCl= Z BRI ATGTT, CACB= R BNKFF A, CK= LRI
ARB= Il 5K R 1 Z AR TR ;

O oxCAE, "M, SR ufl; - R
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25 HIILMVO. &AM 2GR HE2 iR B H W T
MACE A fE thig MRIEA T MVO. A M G,
PLJG MACE B 8] A A bR, AT MACE A A7 35 A9\ Ak
kR, 2:H1JC MACE A= 173 1) Kaplan—Meier <k, AT
MVO B #F TG MACE AEAER L, ZRASITFEX
( x’=26.341, P<0.05, WLEE 1) ; JEMVO, MVO £ ]
SCEFR . MVO JoMSZ G 833 B9 JC MACE B3R LA,
ERAGIFE Y ( x’=18.256, P<0.05, WE2)".
3 itig
76 STEMI #3%5 w,  E 4% PCT NEh Y ¢ Bl et IR 3

WX TG A 2548 S D Re i Se et etk 30 Bk i m A Dy e
BEf R ZE 5 R B BUS A e 2 7 . AR IE A
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KRG R LS, 145 R B M0 1Y &k kR R
50.0%, T Rti2AkIAAE 12, 2 N 1) STEMI 4 19 MVO
K AEF N 1096~30% 1 X MVO FIH M i ) 55 GIAH
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S IR — B, EE AL, AMIEERB, XTI
TG KA AN STEMI B2 iEiR 5, MVO 5 2%
B R SE RAOE, X THRge s im stz R B, 5
KT B AL, BIFEAISC s kA Pt n] i 1
5P T ERS SRR R R MVO e R RS B
BE T UL, B MVO 8 36 T34 i il iz =1 3R
A EREEN,
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Table 5 Univariate Cox proportional hazards regression model for

predictors of MACE occurrence in STEMI patients with delayed visits

A7 b SE Wald x’fi. Pl RR (95%CI)
MYVO 1396 0.420 21056 0.001 4039 (1.773, 9.199)
SR
LAD 1534 0487 20478 . 0002 4636 (1785, 12.043)
LexX 0.058  0.068 0.734 0391 1.060 (0927, 1211)
RCA -0.115 0067 2956 0.086  0.891 (0.365, 2.173)
AR 0.0574 0.048 2471 0.048  1.059 (0.964, 1.163)
£ 6 LR MACE & AT K712 H 2 Cox HBIRE: [T

(b e
Table 6 Multivariate Cox proportional hazards regression model for
predictors of MACE in STEMI patients with delayed visits

[z i b SE Wald x'f§ Pl RR (95%CI)

MVO 0.125 0091 18756 0012 1.133 (0.948, 1354)
JBALIME R LAD - 0137 0.111 17413 0018 1.147 (0922, 1.425)
FMZIEER 0019 0.046 0.164 0685 1.019 (0931, 1.115)

R2 RARA MVOMISHEIR {8 1 HEL ML 1 A5 AT AR RHIE L gL

Table 2 Baseline angiographic results and operative characteristics in STEMI patients with delayed admission by MVO incidence

MVO il L M AR LM (%) ) TIMI ML 0 9% IMAETEsr 4~5  FRACMAT T A 020G
(n %)) LAD LCX RCA (n (%)) 4 (n(%) ) FBWE (%)) (n(%) )
w5 39 26 (66.7) 13 (333) 7.(17.9) 19 (48.7) 23 (59.0) 25 (64.1) 18 (46.2) 8 (20.5)
s 39 25 (64.1) 27 (:69.2") 410.3) 8 (20.5) 27 (69.2) 26 (66.7) 28 (71.8) 0
x> (o)l 0.057 10.200 0.891 0.057 5.299 12.045
P 0.812 0.006 0.345 0.812 0.021 0.001
o T PR e ey SR opmior  ommng GREE mit
(n (%)) ¢ Eaesey ) [*(E/)] Gz, ) P00 (Fesmm) (Fas,mm) (0 (%) ) (n (%))
n ‘0 n (4 n 0
7 14 (359). 10.(256) 7(179) 14+05 27 (69.2) 26+7 3.1£0.5 22 (56.4) 4(103)
= 16 (41.0) 17 (43.6) 11 (28.2) 1.3+0.5 25 (64.1) 25+9 3.1+05 26 (66.7) 5(12.8)
x> () H 0217 2.776 1.156 0.696 0.231 0.928 0.001 0.867 0.126
PAE 0:642 0.096 0.282 0.489 0.631 0.356 0.999 0.352 0.723

TEs LAD=ZEHiRESE, LCX= 222, RCA=AeRahk, TIMI= USRI, TA= Mk = ¢ fH

R4 ATMVO FSHEIR R B RS R A O3l A A2 R L

Table 4 Comparison of clinical and echocardiographic findings STEMI patients with delayed admission by MVO incidence

Bk (n (%) ) BELHERELE
7 7 QY Ll RETH
wo g ot wEemer e o s gosmh 200 Y e e ey FIIEER
Wi MOhEE CIWEE T B (n (%)) “)“’ (F=5 ((a) ) (Res, %) (T+s, %) -
mm mm) (n(%))
i 39 1(26) 2(5.1) 1(26) 3(77) 0 6(154)  633+13.1 284127 1(26) 550+74 55+78 4(103)
& 39 8(205) 11(282) 5(12.8) 18(46.2)4(103) 25 (64.1) 782+25.7 485+203  15(385) 383+£158 -23+78 29 (744)
X: (1) 6.155 7477 2.889 14.662  1.923 19.326 -2.824 -4.843 15411 7.738 4919 32.828
P 0.013 0.006 0.089 <0.001  0.165 <0.001 0.006 <0.001 <0.001 <0.001 <0.001 <0.001

. MACE= 2R RO IS H A, LVEDV= Z2.0 ZE &7 ik R AR, LVESV= 220 2 IR 46 A 2571,
LVEF= ZEZE g4 o0 o

FMMR= 52 J& L I /2 g a8 3 I i
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Figure 1 Comparison of MACE—free survival rates in STEMI patients with
delayed visits by MVO incidence
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Figure 2 Comparison of MACE—free survival rates in STEMI patients with

delayed visits by MVO incidence and collateral eireulation

AEIREG R . LAD SRR A\ TRAEI kA I A T S
B MVO %A sy f el 20 R DT 4 k], 2
155 53 B AR P9 B AR S 55 S RE AT G, S EUE IR 3h
K LA 2 A SR, 7E AR R D, TSR
(1 5 R 20 ok ol AP SARE R A5 1T A MVO KA KU A
(AL e AR, 24 LAD J&TRAL M A5 3 H SRR kL7
FoU Ak P ERIR B T S, MVO (9% A4 30 2, iF
Sz LSS X T MVO [ & A B om0

[, FHAE R0 200 & MVO & A A ST AP R 22
REFERT.OL00 5 2 O NUIAE S BUS BFa 56, JFHE
¥ PCL G TTE L R AR REAL, E2E h FAerrsm b
K | % B b BEATL A 5 SRR S0 L L 5 ) e I
AT ORBIRSEAIESE T REAE RO SR TE 2O IUREE
FRERFIVER, BB TSR R IR . 1E
AL, TA B 5 MVO &4 R FEIE LR, X
SRS RS 8, ST A B, STEMI 53t
AR B MVO Y TA A 254 ) EEA SR,

(GJP Chinese General Practice
May 2019, Vol.22 No.I3

MVO 7EFLI2 HEIR (B H g TR &5 IR TS, 7

KRG h 8 MACE &A= R Bam 6 4% " L 45512,

MVO 5.0 FME AT AT B AR BE TR YT 10 1 50 1) &

ARG, AN, MVO &AL EEM . &FikIihe

BEfig 1T ~ VA FMMR A5, SOEDA " BIF5E & 3,

MVO TE.C VAL Y 2ok B EAT i filUS E .

TIMI ML <2 %5 6 4~ H 5 AFFET- R A K
KB hA S ) MBG 0~1 28 7 6 AN AR E
YRR, , FEAERETT 16 H IR RN T BB R 2 R ,
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