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[ Abstract] Objective To establish a bedside available risk scoring system of no-reflow in the acute
stage of STEMI. Methods Data from STEMI patients treated with PCI divided into model group and
validation group were analyzed. Multivariable binary logistic regression analysis was used to identify
independent no-reflow predictors of the model group. Finally, a score according to the odds ratio on logistic
regression analysis was designed, and then risk stratification was established, and no-reflow high-risk
patients with myocardial infarction were selected. The authenticity and reliability of the logistic regression
courses were validated using receiver operator characteristic curve (ROC) and Hosmer-Lemeshow goodness-
of-fit. Results = Multivariate logistic regression analysis demonstrated that female ( OR =0.587, P =
0.019), Killip class of myocardial infarction=2 (OR =3.656, P < 0.01), TIMI flow <2 before primary
PCI (OR=0.774, P =0.013), thrombus burden score =4 on baseline angiography ( OR =2.629, P <
0.01), pain to balloon time = 6 h (OR=1.485, P =0.083) were independent correlate predictors of no-

reflow phenomenon in the STEMI after PCI. The risk score system demonstrated a good risk prediction in the



>

- 872 - s

S

BE2E 2 2016 4E 7 H 5 25 55 7 #] Chin J Emerg Med, July 2016, Vol. 25, No. 7

model group with AUC of 0. 716 (95% CI. 0. 671 —0. 761 ) based on ROC analysis. There was no significant

discrepancy between multivariate logistic regression analysis and Hosmer- Lemeshow goodness-of-fit (x* =

1.027, P=0.994) . In risk stratification, total value < 2 was assigned into low risk level, and 2-5 was put

into the medium risk level, and > 5 was arranged into high risk level. The risk score system demonstrated a
good risk prediction in the validation group with AUC of 0. 891 (95% CI. 0.822 -0.959) based on ROC

analysis. ROC analysis in the validation group was applied to Killip class, thrombus burden, score and risk

stratification in the validation group , and the no-reflow score was more accurate, with a larger area under the

curve ( AUC = 0.851, 95% CI. 0.776 - 0.927). Conclusions

Establishment of no-reflow scoring

system with STEMI patients undergoing PCI was benefit to select high risk patients with no-reflow.

[ Key words ] Acute ST-segment elevation myocardial infarction; No-reflow phenomenon;

Percutaneous coronary intervention; Risk factor; Score
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Table 1 Baseline demographic and clinical characteristics of patients in the model group
Eiztan RETER (n=199) KREHETER (n=331) X/t/Z A8 P{E
W (%, wxs) 61.2+12.3 63.5+11.3 2.194 0.029
2Pk (H,% ) 64 (32.2) 75 (22.7) 5.319 0.021
EMER R (F,% ) 123 (61.8) 184 (55.6 1.726 0. 1889
ElgIgE (#1,% ) 51 (25.6) 84 (42.2) 0.522 0. 470
Wi (1,% ) 58 (29.1) 78 (39.2) 1.747 0.186
W (], % ) 55 (27.6) 111 (55.8) 1.744 0.187
DL (6,%) 59 (29.6) 84 (42.2) 0.944 0.331
TECIRERIGE (], %) 14 (7.0) 19 (5.7) 0.170 0. 680
DS (6, % ) 18 (9.0) 31 (9.4) 0. 001 0.975
PCI g, CABG J5 5 (fil,% ) 25 (12.6) 29 (8.8) 1.569 0.210
M s (1, % ) 38 (19.1) 50 (15.1) 1.155 0.283
Y4 (mmHg, % +5) 124.8 £21.5 124.6 £18.8 -0.129 0. 897
SFKE ( mmHg, X +s) 75.7 £13.1 75.4 £11.7 -0.360 0. 800
L# (Y/min) 76.7 +16. 8 76.4 £14.9 -0.239 0. 811
Killip 43%% ($i,% ) 39. 623 <0.01
Killip T 4% 158 (79.4) 316 (95.5)
Killip T 2% 20 (10.1) 13 (3.9)
Killip TI%% 16 (8.0) 2 (0.6)
Killip IVZ% 5 (2.5) 4 (1.2)
RS BIRAEY IR (1], % ) 11.583 0. 003
0~6h 15 (7.5) 15 (4.5)
7~12h 28 (14.1) 20 ( 6.0)
>12 h 156 (78.4) 286 (86.4)
TEHIEYT (B, %) 37 (18.6) 98 (29.6) 7.373 0. 007

1i: CABG AR SIKIEM A s PCLWZ B IEIk N A2 F A | mmHg =0. 133 kPa
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Table 2  Angiographic characteristics of STEMI patients in the model group

izt RETER (n=199) KEETER (n=331) NAZAL! PE

R (1, % ) 1.830 0. 401

JB Bl ik 16 (8.0) 37 (11.2)

ezl ik 179 (89.9) 290 (87.6)

kBl ik 4 (2.0) 4 (1.2)
Z A (i, % ) 132 (66.3) 261 (78.9) 0. 041 0. 839
WFEASC M (B, % ) 11.935 0.018

AET 2 (1.0) 8 (2.4)

LTI 100 (50.3) 171 (51.7)

72 [ S ik 27 (13.6) 62 (18.7)

ek 70 (35.2) 83 (25.1)

popiia 0 7 (2.1)

IR M 0 0
AR TR LA S (1], % ) 95 (47.7) 129 (39.0) 3.563 0. 059
Ay SRS (1], % ) 25 (12.6) 37 (11.2) 0.116 0. 059
PCI iif TIMI IfiLi (1, % ) 16. 103 0. 0001

0-~2 164 (82.4) 218 (65.9)

3 35 (17.6) 113 (34.1)
JEASK B (mm, X +s) 35.88 £19. 8 34.81 £20.7 -0.515 0. 607
PCI Fif i As: i far (451, % ) 87 (43.7) 70 (21.1) 29.296 <0.01
PHERIE (61,%) 3.569 0. 059

PTCA 50 (25.1) 97 (29.3)

PTCA % 348 145 (72.9) 215 (65.0)

4R 4 (2) 19 (5.7)
TR (6, %) 22 (11.1) 12 (3.6) 10. 224 0. 001
b/ Ma ZEFEFF (6,%) 39 (19.6) 58 (17.5) 0.233 0. 630
IABP (i, % ) 11 (5.5) 2 (0.006) 10. 617 0. 001
G (#],% ) 14 (7.0) 7 (2.1) 6. 667 0.010
SR (mL, x+s) 150.7 +63.9 140. 8 +60. 1 ~1.766 0.078

FE: TIMI A HUBESE MR 739 PCL S Z BTk AIBTF AR s PTCA Oy 22 B 2 IR L A 5 TABP Oy 3= Bk ek S 44

2.2 BIABRMOAEENNBITHREERELEN

RIS 256

BAIZH A5 5 Logistic M43 #7 i/Rn & (OR
=0.587, P=0.019) . .0 Killip 43%% =2 %% (OR
=3.656, P < 0.01)., TIMI Il ji4r2% <2 (OR =
0.774, P =0.013) . PCI REjMLIEHH =4 4> (OR
=2.629, P< 0.01) . AH§ZEIREEY KA HT[H] >
6h (OR=1.485, P=0.083) k& STEMI 4 A
IRIT R A TCE AL fE R &R . B4 ROC
Mz PR 0. 716, HERTE R SE . FRifEDR 0. 023,
Wik P =0.000, ¥t 95% CI; 0.671 ~0.716, I,
Kl 1. >RH Hosmer-Lemeshow $L4&f0RE 35 PPN 15
e x=1.027, P=0.99%4, RIF0AG S 52 FRE 2
SIGIE S AT REMELE . R RIA 2 R
Logistic [AlJ9752 1) PCI J5 & A4 TC & I 1 4l 57 & B
K& OR A, ek BT R 5 15 1 fa ks B R
XTI KU 43, T2 B PC S5 e A= TC 52 i ) XU 7

IFERGE, W3,

®3 MO NUEESEN AR TR IG5 R 5
Table 3 No-reflow scoring system with STEMI undergoing PCI

far K& oy
LAk 2 +1; & 40
Killip 43%% = 2 & 45 B/ +0
PCI §if TIMI 4348 <2 B +1; 5. +0
PCI i LA S PP 53 =4 43 R +3; A& 40
R BIRPEY 5k >6 h & +2; & +0

AT AT LR, AR B PE A 1 R A Sl 3
PR RIS L AENERIIN . BaE <2 /A 1k
fE, 2~5 S hfE, >5 AkEfE. AR
BRI 2, R RETE RIS
M E I FEAE . R fE. = fE I B o 5ok
2.7% , 49.7% J 43.2% , KEB/BE P fasy
B, REETEFBIALBEESERSE ., F
f& . mfEny s 10. 6% , 65.3% J 17.8% ,
EIEREART /5, BRI LT RS R EZAET
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ST IIVEST 3 AR Ll L& x* =68.277, P =0.000,
2.3 WIERKESRZSEHNEXLSERATENE

ISR 3t 94 i B3, 29 Il kAR o
%, TERME EL%30.9%, TERME L
PR G R ORH LR 4. B0 UE2 BB I TE S 20 A B
BIULIE 3, kATE RIS EE T — 1L L
B, S E G AR 62. 1% , HifE iy LL
B R 37. 9% 5 & T E TG ) B E TS 1EAR
fadiif 173, 7 26.2% , HfaHE fa g L3
55.4% }% 18.5% . Wik kAETE RS A K ET
I A PESr 43 A HL B LR x* =49. 413, P =0.000,

ik ROC fh 4 T L (AUC) i 0.891,
bR i 0.029, #iyk P =0.000, #fik 95% CI.
0.822 ~0.959 ( 1), 5 iF 2 Hosmer-Lemeshow
A ER L PEM S x° =2.550, P =0.636,
Bl 4 435 He A PCT i ffaf O RE killip 439%
a2 . T RS ROC, BRRKIES RS
() AUC =0. 851 (95%CI: 0.776 ~0.927) fik.
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B2 AUC = 0.716, 95% CI; 0.671 ~0. 761, P =0.000
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Fig1 ROC of Multivariate logistic regression analysis in the model
group and the validation group
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Fig 2 Distribution of the risk score in the Model group
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Fig 3 Distribution of the risk score in the Validation group
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A PCIHiIfLAE M >4 43 AUC = 0.841 (95%CI. 0.753 ~
0.928) ; B: .0IhfE Killip 4340 =2 i AUC =0.640 (95% CI; 0.512
~0.767) ; C: f& 42 AUC =0.768 (95% CI: 0.669 ~
0.867); D: RU&TESAY AUC =0.851 (95% CI; 0.776 ~0.927)
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Fig 4 Receiver operating characteristic curves for the different no-reflow

predictors in the validation group
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Table 4  Univariate analysis of high risk factors in the validation group

EiEg 2 BEELER (n=29) REAETENR (n=65) X/ Z Al PE
El (%, Tts) 64.7+ 11.6 60.3 =13.1 ~1.556 0.123
Mk (B, %) 12 ( 41.4) 10 (15.4) 6.178 0.013
Killip 2348 = 2 (#],% ) 13 (44.8) 11 (16.9) 6. 810 0. 009
FEBEAR S 155 M A7 7 (B, % ) 9 (31.0) 25 (38.5) 0.211 0. 646
PCI #i TIMI /3% <2 (fi],%) 27 (93.1) 37 (56.9) 10. 473 0. 001
PCI gt S ff W53 =4 43 (fil, % ) 26 (89.7) 14 (21.5) 35.327 <0.01
B EFRYEY KA >6 h (f],% ) 12 (41.4) 37 (56.9) 1.369 0.242
RIEYT (B, %) 5 (17.2) 14 (21.5) 0.041 0. 841

I TGS TR R R 5, AR R %) STEMI
BE R T AT R 2 2 R T 5 05
W, XTHREE M EAATT TR ETUE . %
WCPERA TE X, 7 n] LA RBF I S A5 )
T, T LIV PR IS A= 1T AR MG B A3 45 0 R R A
TES TR, A TR R 25 B BT

AT R IR RO HE T RIS 1 R e
falX a8, MREZEAR KL TR RIS R FH e
R X, Toie AR 4 2 I E 4 3 R b
HRERATA T, TR RIS KA %A i Tt
B, DI T A — ek

AL B AAD AT SOk 27 TE S M4 13T 4
2", SABIR EAA M LREEZ, B4
SRR 4 | AT SO T S I RS R, R
FERAT IR DN AR I8 A1 PCI T TABP fii il J2 6 42
TSR R R, ARBES AR B A R AR
RS HERMGAR, FIFm R EZ, WhE
EHFFREA RN S, H& PCI Rij IABP f){di ]
BTESFTHAT N, HiERE ASRE, RRifEN
FTEMTME R . AR HIER| 218 PCLEH
I PRI, 3 S BB 25 1 1l B 205 S o 7 4%
TESEAT I 2275 ik Logistic 8] 4347 H 4% E A7
FRAG TR PRI 2 I HERR T AL B0 S Mo 45 3 34
DI E S BB S s T (5 S Pl 2 R T2 7
S, BRBAASTESY 2 50 WO TE S I 05 & A R SE bR T
SIS KA — SR, ATREVERE . S b
MAR TR D IIREAF G FE I 43 J2 ARV 3 43 1
ROC, W% KP4 Bk F iUk, 34T
5y R G T R AR 194 B85

fes B V43 P B I RS BEELAR Lot . O IRESM SR
FUR R EERIEY BB A > 6 h, BEAERFF BR
TCAZ IS 5P B RIAR D IE HRTIEAE R, Lotk
SRR TR RS AR L IR L A B

R IG5 BEMA L BT, b TAAAEZ RS
o 1 5 DR 2 o e T[] B 25 A2 A AR e PR P R
LHEREEZE Y FERESUES, BEA
e G A o i B B R ] BE AR L R RE T 2 AR A
A, PRI E LT ORI AE AT, B S K AT
BURLC AL, (R A PR A 7 SRS IR AR S ke 1 T
TR ok B35 A& Bon DR killip 73 4%-5.0
i1 R NIy 111G <N A TR AN e B 1 A
AR RIERAA

fER o AR A AR B A4 PCL i TIMI i
PR BT A ARG TIMLIfLHE 0 ~ 1 942
PR Ry AR A IAESAZE o e RO B9 BJs JC A2 38 A AR
Y BUSCR O RS TR AR MLAR T, AR Hh AT AR
T, EARMIN A Db/ MA ZARSEHH, FER 20
R AR I PR B 16 052 R B . A BF 5T R
X iRy LA B4 A AL SR UIE IR PCIL 4 S EE R 21 52
B R 7 1E 7T B B R R SR KR
BRI N Z AT AL T | R AT A |
ERAEYSRUCKL . 5K Ty . SR SOORISHSE
20, AR 22 PCLIN ZHUNE A JE, JRikm L
AAFANE G O ML AR P ol T2 41 25 0 Hr
RASIERS o BRI SR SCARE AW S T 1, AT
REXT WA FIW G S LR B R A P AR, iR
RERF XL L WA SGRPE D R G

ABEFESR H I G AR 73 2R Gk R
AIGETTA 07 S MR TS, AR SRS T3k
B, AR IR ARR, FERE S 55 — I [A] R m] 3
3, TR TER DRI IE TR TR, 1]
TRZBENERIWIL AL, FERRXTHE T AL
DR BB Ui it 1 B3 JC A A2k, AN — Ty
PP T B

AR JC S T RE S BT, e RS 5
iff, i HSL s, (B —ERRRIE. A0
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