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UBE] a4 .M IERTEFE % (modified shock index, MSD F1 37 4878 55 2 1 FH (stent coverage surface area, SCSA) X}
Zik ST Beda = A0 LA HE (ST-elevation myocardial infarction, STEMID) g # 512 4 |z 5w 4R 3l ik /- A (percutaneous coronary
intervention, PCD At & 4 LI 4 (no-reflow phenomenon, NRP) f5EN . = ¢k : 63 2018 4F 6 H & 2019 4F 6 H K H K
2RI v Ll BE BEWOIA AT 22 PCTR K STEMI 235 231 4], #R4% PCT b 2 rh A JEAH 56 3 ik TIMI i it 43 2, ¥ 58 & 40 A
NRP £ (TIMI 0~2 %%, n=48) FIE % ML 2 (TIMI 3 9%, n=183) . LA G f4.0 2R 5 85 1 o7 24 st bk e B 5k s 4
Hi(shock index, SD s EIEAR SE 5 £ (modified ST MSD 5 LA AR (Do) A 5 5 JE R AR BUTEE SCSA. X NRP 161
RIATLZINE logistic [HIT53HT. 4 £ 51EH M4 H . NRP 45 4E I 3R B PR s Killip 2328 1T/ IV 9% 9 B f51) 80
0 WA e K AP 2 B bk P 1K s SBP<<100 mmHg (1 mmHg=0. 133 kPa) 3 H ] . ST MSI. Dy £ SCSA 3§k (P<<
0.05), NRP 4B #& G522, e WAET- 2] i 5 F IR 5 ML 41 (6. 3%6 vs 0. 5%, P=0.030), MSI=1. 2,SI=0. 7 Fil SBP<
100 mmHg i, 8235 %& A& NRP &6 B 23 742 3. 365.3. 025 F1 2. 957 (P<C0. 05) ; SCSAZ>350 mm® Fl Dyw >3. 0 mm [}, B FH &
H: NRP BYFEREE A 2. 836 Fl1 2. 138 (P<C0. 05), # #:MSI>1. 2 f1 SCSAZ=>350 mm® J& ik STEMI ## PCI A H NRP &4
RN SAPS E SN N e T P e =
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Influence of modified shock index and stent coverage surface area on no-reflow phenomenon in patients with

acute ST-elevation myocardial infarction undergoing primary percutaneous coronary intervention

XIA Yan, LU Dan-bo, CHEN Zhang-wei, CHEN Ao, WANG Yin-man, QIAN Ju-ying® , GE Jun-bo
Department of Cardiology, Zhongshan Hospital, Fudan University; Shanghai Institute of Cardiovascular Diseases; National
Clinical Research Center for Interventional Medicinec, Shanghai 200032, China

[Abstract] Objective: To explore the influence of the modified shock index (MSD) and stent coverage surface arca
(SCSA) on the no-reflow phenomenon (NRP) in acute ST-elevation myocardial infarction (STEMI) patients undergoing
primary percutaneous coronary intervention (PCI). Methods: A total of 231 STEMI patients who underwent emergency PCI
were enrolled in Zhongshan Hospital, Fudan University from June 2018 to June 2019. According to thrombolysis in myocardial
infarction (TIMD blood flow grading of infarct-associated artery during PCI, the patients were divided into NRP group (TIMI
grade 0-2, n=48) and normal flow group (TIMI grade 3, n=183). The heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and mean arterial pressure (MAP) at the beginning of PCI were recorded, and shock index
(SD or modified SI (MSI) was calculated by the ratio of HR and SBP or MAP. The mean diameter (D) and total length (L) of
all implanted stents were recorded, and SCSA was calculated as formula 7>X DX L. The related factors of NRP were analyzed
by multivariate logistic regression. Results;: Compared with the normal blood flow group, age, history of diabetes ratio, and

Killip grade [l[ /IV ratio in the NRP group increased significantly, the SBP, DBP, and MAP were significantly decreased, and
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the SI, MSI, D, and SCSA were significantly increased (all P<C0. 05). Patients with NRP were associated with poor
prognosis, and in-hospital mortality was significantly higher in the NRP group than that in the normal blood flow group (6. 3%
vs 0.5%, P=0.030). When MSI>1. 2, SI>0. 7, and SBP<C100 mmHg, the odds ratio to predicate NRP risk were 3. 365,
3.025, and 2. 957, respectively(P<C0..05). Similarly, when SCSAZ>350 mm’ and D>>3. 0 mm, the odds ratio to predicate
NRP risk were 2. 836 and 2. 138(P<C0. 05). Conclusions; MSI”>1. 2 and SCSAZ>350 mm’ maybe independent risk factors for
NRP in patients with primary STEMI undergoing PCI, and the patients with NRP have high in-hospital mortality.
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shock index; stent coverage surface area

28 7 5 MR 3l ik S A (percutaneous coronary
intervention, PCD J& H Aj &M ST Bedf & .0 LA
At ( ST-segment elevation myocardial infarction,
STEMD (& e iR 7 7 ik . (H I B E AR
i IIEE L4 (no-reflow phenomenon, NRP) ,
HIH T PCI (3K 25, B = fa S A= et . BE A A
GET I JEAE BB AL B IR R A R R
BYESE )2 NRP yfa ke A 2R . (H H Ei6e R0 A &0R
5l NRP Ff-45- Tl RS2 2 i BALSE bR A 2

R TEHE %L (shock index, SD) 240> # (heart rate,
HR) Fie 4 JE (systolic blood pressure, SBP) [ [t
B, SIPFM 2t STEMI % f 5 H 5 1 RE R 3K
AL T Bl ] HR B . 8 IE AR v 45 4L
(modified SI, MSD J& HR #1F ¥ 3} ik [ (mean
arterial pressure, MAP) ¢ FL{E . E SI fETE 4 1f A1
YR Hb B e 2 9 e R B0 S g R
B SI Py ate STEMI & & 78 PCT oh ) & R
NRP, T[fif MSI fg# Lt ST AT & il NRP (B 15 %
ABFFE

i%%%%ﬁ%ﬂ (stent coverage surface area,
SCSA) J& i & L B R e i) — I 3 2 8.
RIS R B TR A R SR R S BB AN ]
FEEHLIE N NRP (& 4. A BKE HRES
Jil = F A B SCSA Al fig 5 NRP ¢ & B % 1],
B H Firk = AF5E .

Pt AT 58 S o A @tk STEMI (& 212
PCIARH NRP [l PRAFAE - 3 MSI AT SCSA X
PCI A NRP K 85 B U 09 5200 LUBIEE i
pRXE NRP [ Ftii i

1 #REHZE

L1 —fFH 2FF 2018 45 6 H & 2019 4 6 H
A2 E AR E vl s B0 R PCT RIGIT W)
RAPE STEMI &3 231 {1, 4F 1% 41~85 %, -4
(64.57411. 09 % , Hrp 5B 192 1], 583, 1%, 4R

acute myocardial infarction; percutaneous coronary intervention; no-reflow phenomenon; modified

¥ PCI A 3 #2 v A B8 4H 26 35 ik Cinfarct related
artery, IRA) O IAESEARIEYT (thrombolysis in
myocardial infarction, TIMI) 43 %%, ¥ B & 43+~
NRP 4] (TIMI 0~ 2 %%, n=48) FI 1E ¥ 1ML i 41
(TIMI 3 9. n=183) ., Wk B & U BEAE L .
Killip 73040 AEIR & A2 2 5012 I 8] S5 IR R BT R, AR
WF9E 28 52 HOR 7 Fff T v 1 15 B 48 3 2 B 2 L i
(B2016-018) , Frfy & KR -8 M R B
PIARE: (DAFG 2015 AR AEBE 250
e KA O [ 2ok ST Bedh i L0 LB SE 2
Wi S I6 7 16 BRI RFEE IR =30 min, 25915
SPANREZEME . OB =2 AR HE ST Bedfim (=
0. 1 mV)EEHT H B 2 o S A% S BEL 2O JILALAES 25 1
T(cardiac troponin T, cTnT) FhE (0.5 pg/L);
(DREREA G 12 h WHEZ 212 PCIAR, HEBRAR
= (Dl AR 7 55 B AS 58 35 5 (2) BRAE A PCT AR B
FGEAR B RRFE AT AR 525 (3D FEA ™ IR, 5 47,
PEIRE S 0 LB M A D BB 4. A IR AR SRR
I AP S SR 5 (4) fr AL T BHL Y 5B R 4
RESH P B, 02 R =100 K /min (1445 (5)
AR SRR RE AL BT Z 0O LR FE 0 LSS L O L5
PR LI 60K 3 ko 22 4 5 (6) 45 JF 38 [l B 2
FL ORI R W L O I S I & s (T PCT
HES NS E
L2 &% PCIR Jrf B R inE (3~5 Dy
22 a0 A A A A 58 B I 43 (left ventricular
ejection fraction, LVEF) . 1 58 B KRB BE N 4
PR LA . R ip 4 52 B0 g 7] 2 B ] DG bR R S Lk A
B (U 3 1) SUBR BT I /MR 25907697 . TR %
12 EZ RS kG i i D SRR IR B K. SR IE R
Tk A B b IRA P 2 1M 485 B I A 1R 2
R M58 SR ISR 52 45 ROT I iR PCT ARG
JYHIT B A B IR 3l ) 27 48 bR HRL SBP, &7 5K s
(diastolic blood pressure, DBP) #il MAP, ## /A 21
B ST it MSI, SI=HR/SBP; MSI=HR/MAP,
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212 PCT ARl R 3 MR8 B0 38 0 175 e 6 2 A5
SR R 4 4 9 AR L = 3 bk P9 Bk 2 S 4 (intra-aortic
balloon pump,IABP) 4§, & 4= NRP J5 & A A& 12
BTN AT, MR IRA A8 5 LR PR 2 A A
R AR S A B L R 0 LB i R LR
FTAEMA S MEER B 5 1k . PCT 5 W | S 28 B 5 v
B 7 R RAE AL HE 2 B Hp AR IR 22 £5( 2016 428
TEAR B KA AFE I BRAE

W BEAY SR 8 Bl 2 MO B R AR Tk
EHEIMOKIENE R LI E (L) s B REHCE
BAE AT KE TR ERERN X R HRZ
(D) o WNSR AR P BR 42 S5 7 7K DA AR e &
Pk TR B EARNER Dy s AR 1 ZH
SRR IAE A O AR M. e DR AR
T FRA R34 SCSA: SCSA=71X Dy X Lysg .
1.3 Hwitzg (DNRPH 2 £AEZEHS 540
ARSI IR TIMI 20 9017 0 %k JoRE T
PR ZE B3 TC LT 5 1 A4 58 i 5 0 0 40 1t
RHLZE X, {H AN (o 4 37g i 1L A5 R SR 52 5 2 R 1
VT T 0 56 4 T 8 R B8 i I IR 5 {HL 3 5 7
FER NG BRI AR T IR 5 3 Pk 58 2 5
R ANE R IE R . PCTARY NRP. #4758k %9
ANl AR A S 7E TG LA B AR B A L LA L I
JZ EZE RN S A R 5 A I S BT 15 5 R
IRA 78 16 B I 4% Af 1) I3 TIMI 0~2 2%, (2)
PCI B Ihr i : IRA BRAYHEAS <10 Y6 i 1) 1L 575 i 5]
TIMI 3 %%, (HPEFAEMFFEN /R SBP<C100 mmHg
(1 mmHg=0. 133 kPa).SI=>0. 7 fil MSI=>1. 2 %}
STEMI g3 5 0 15 A ARG (4 0000 A0 P9 ke A
9% ¥ SBP., SI F1 MSI W I 5 185 4> 9 & M
100 mmHg.0. 7 F1 1. 2. (4) DLABFZE Y i %,
Loy =28 mm(Ef 32 mm) fl Dys ==3. 0 mm 5 NRP
FEAETEAHSE S 2R L PRI AS I 465 4 180 R 0 v AR 2
AR HIHIE Doy F1 SCSA 115 FAE 3. 0 mmAl
350 mm?,
1.4 Zitsram®  SRH SPSS 19. 0 it 4r i ) %k
PTG oA B AT PR L o ks R,
K ¢ R LB AL 0] 22 55 R IE A0 1 T Bk
i M(P,; , Prs) s » % Mann-Whitney U £k 14
B A 2 ) 2 5 TR BL L n (00 R R
R AR 22 57 . SR Z R E logistic [m]14 437
Al NRP 520 R & . K37k idE () 2k 0. 05,

g R

2.1 RZHENL R GED BR:NRP 48 H4
I A B He A Killip 2328k T/ IV 2% ) B A3 B I
fe T IE R M » P 2H 55 P L] L s 2 a2 B[]
e AL HS S e I S RN AR 5, K < Tn'T I3 AL
PR 18 MifF 7] 1.7 ( creatinine kinase-myocardial band,
CK-MB) . 24 J& 7 i fisi £ K 17 /& (N'T-proBNP) |, C-
S i3 H (C-reactive protein, CRP) . Ifil JLEF (serum
creatinine, SCr) , =t H il (triglyceride, TG) | & H
[# P (total cholesterol, TC) . {Ik %% B g &5 A HH [& g
(low density lipoprotein cholesterol, LDL-C) | 8%
1 al lipoprotein a, Lp(a) 1414 L4845 25 7370
GiiteEE L,

2.2 AelBaldear F5R (R 2) WK NRP 48
# HR 5IE# M 22 7 g1t 5 S0 NRP 418
# SBP. MAP F1 DBP Ik F 1E & i it 41 (P <<
0.05) ;NRP 41 SBP<100 mmHg & % kb il &5 F 1F
LA (P<<0. 05) ; NRP 41 g% SI,SI=>0. 7 %
el \MSI MSIZ=1. 2 (85 L il T 13 I 4, 22
S¥H G E L (P<0.05),

2.3 #wHEL ERGE D TR 2 A IRA TE
R o 722 I A5 S B g 78 A5 T 3 B b 497 Rt A
PEIRAS LG 5] S B 1M A5 o0 4 A 36 R 3R 25 I TS
L =

2.4 PCIANBHENL S5RGEDOEMR:2 40
T FFE A =2 MOCZER W 5] S Loy A1 Doy 25
S TG4 X NRP 4 Dy >3. 0 mmiR H 1)
Ho 9l TE 8 I 41 (P<<0. 05) . NRP 21 SCSA
F1 SCSAZ=350 mm” B34 19 Eb 3] 5 F 1 &% 1 37t 20
(P<€0.01),

2.5 FUEHA PCIARG NRPHEE InT & T
TEH ML (6. 3543, 39) pg/L s (4. 88+3. 56)
pg/L, P=0. 0137, LVEF B] %% F iF % 1 % 2
[(47. 06 £ 8. 26)% ws (51. 28 +8. 43)%, P =
0.002 ; NRP 4] /i 3 e K2 F1E# w49
(7,13) d vs 8(7,10) d,P=0.049]; NRP 21 & Bz
PIFE T- 3K & F IE # I 3t 41 (6. 3% ws 0. 5%,
P=0.030),

2.6 ®w NRP &4 £ X494 ZREESHE
7R : MSIZ=1. 2,SI=>0. 7,SBP<<100 mmHg,SCSA>=>
350 mm?*, Dy >>3. 0 mm )4 2Pk STEMI &
PCI AR NRP &A= iy 7 fas s R & (P<<0. 05)
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x1 2ABENELFR

EELAN IR LA (n = 183) NRP 4 (n = 48) /¥l P
L/ % 61.72£11.21 66. 67 £10. 99 2.73 0. 007
B (20 149(81. 4) 43(89.5) 2.35 0. 202
KR EHIZHIE]/h 7.09+4,.33 6.27%3.94 2.19 0. 235
TR AL 5 n(9) 105(57. 4) 34(70.8) 3.37 0. 100
BRI 2 n(20) 48(26.2) 21(43.8) 6.57 0. 022
e M MLRES 5 n(%6) 65(35.5) 11(22.9) 3.16 0.120
g5 2 (%) 96(52.5) 24(50. 0) 1.33 0. 748
Killip 432% Il / IV &% n( %) 3(1.6) 4(8.3) 6.15 0. 034
¢TnT/(pg+ L™Y) 0. 65(0. 38,1. 85) 0.63(0. 35,2, 24) 1.18 0.776
CK-MB /(U + L1 41(20,88) 60(20,146) 2,02 0. 351
NT-proBNP /(pg « mL~1) 271(76,827) 324(105,978) 1.59 0. 668
CRP/(mg -+ L™ 1) 7(5.16) 5(5,14) 2.79 0.138
SCr/(pmol + L°1) 78.49 %32, 29 81.56 %26, 25 0. 86 0. 658
TG/ (mmol « L™1) 1.62£0. 96 1.44£0.90 1.17 0. 308
TC/(mmol » L~1) 4.43%1.05 4.24%0.87 1.22 0.314
LDL-C/(mmol - L=1) 2.68+0.94 2.58+0.73 0.75 0.526
Lp(a)/(mg+ L~ 1) 158(81,362) 141(64,323) 1. 68 0.531
HbAc/% 6.37%1.34 7.71%1.35 1. 66 0. 046

NRP: BE A s cTaT OIS E A Ts CK-MB. L #5 JJURR # 8 17) 178 s NT-proBNP . 28 JE A< 5 o #4 IR AT {4 ; CRP: C-F i # 4 3 SCr: 1ML
WLEF s TG: =Bt Hm ; TC. BRI A s LDL-C. RS FZIR # A E A ; Lp(a) IR H a; HbA el LI LI H A

®2 2HBEROENEIRER

EiELAD TEH MLRAL (n = 183) NRP 4 (n = 48) /v 1l P
HR/(GK * min~1) 81.47+£12.76 85. 18 £ 14. 05 1.73 0. 054
SBP/mmHg 114,73 +16. 34 105. 83 £ 12, 44 3.54 0. 001
DBP/mmHg 65.22+8.58 60.90£8.52 2.24 0. 025
MAP/mmHg 80.1919.52 75.05£9.20 3.29 0. 001
SI 0.66%0.09 0.70%0. 10 2.70 0.010
MSI 1.02£0. 12 1.12%0.15 4.88 0. 001
SBP<<100 mmHg n(%) 22(12.0) 13(27. 1) 6.71 0.013
SIZ=0. 7 n( X 33(18.0) 25(52. 1 23.45 0. 001
MSI=1.2 n(%) 39(21.3) 29(60. 4) 22.28 0. 001

HR.: (>3 s SBP: U7 [ s DBP. £ 5K K s MAP: P33 ik He 5 ST AR 5w 3550 MSLABIEAR se 5 %L 1 mmHg = 0. 133 kPa

T3 2HBHEEIRBREE

n( %)
EL7 1 ML A (n = 183) NRP £ (n = 48) Pakl:! P{H
FEFEAH Bl ik 3.37 0. 152
P o e 1] 5 103(56. 3) 25(60. 4)
L) 21(25.3) 2(4.2)
Rk 59(32.2) 21(43.8)
P28 SR 3.51 0.133
53 90(49. 2) 20(41.7)
b5 53(29. 0) 20(43. 4)
=3 40(21.9) 7(14.6)
A0 10 A 3T B AR 105(57. 4) 31(64. 6) 2. 04 0. 412
01 7 58 42 A € 121(66. 1 33(68. 8) 0. 94 0. 864
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EGELAN I3 1E 5 2 (n = 183) NRP 4 (n = 48) /¥l P
MARHIE n( %) 110€60. 1) 33(68.8) 1.20 0. 726
FASCHRZ2 M n(20) 58(31.7) 15(31. 3) 0. 01 0. 999
L /mm 35.4%14.9 37.8+14.7 1. 00 0. 887
Dy /mm 3.11£0. 43 3.31£0. 43 0. 90 0. 803
Dy >>3. 0 mm n( %) 73(40. 0) 27(56.3) 4.15 0. 047
SCSA/mm? 342. 48 £98.96 395.77+114.73 3.21 0. 001
SCSAZ=350 mm?2 n( %) 78(42. 6) 32(66.7) 8. 81 0. 005

SCSA . SZ 3 w5 R R

RS FMMAME STEMI B& PCI AR NRP R 4R

£ FE logistic B34 #

A OR 95%CI PH
SBP<C100 mmHg 2,957 1.297~6. 743 0.010
SIZ=>0. 7 3. 025 1. 502~6. 841 0.010
MSI=>1. 2 3. 365 1. 632~7. 036 0. 010
Dyy>>3.0 mm 2,138 1. 084~4. 214 0. 028
SCSAZ350 mm? 2,836 1. 338~4. 655 0.010

SBP: Sl ik I 5 ST 1k 52 45 0 MSI: 18 1E 4k 55 45 505 SCSA . T4
#FWMA. 1 mmHg=0. 133 kPa

RIS i

3.1 NRP R AWK 22 PCE W R aE
STEMI &4 vl 50697 FBE . HIG PRI 5T
KL 20%~30% ) STEMI g #7828 PCL A %
A TRA Bl TIMI 0~2 9%/ NRP, a5 %2 5 Lt
R TIMI 1~2 2548 i Jit Figse AH B ™ 51 1 TIMI
0 %% NRP, NRP 4t T PCL 4 K A3k 5, BIT3E T
IRA JHC LR BE PR G 1T 3845 56 42 AT R R 19 L
M, PRI 5 90 NRP F 5% R 1% it e ok
AP, H 37 #| NRP 2 B IRA & A3 A7, 02
NRP FFLE} A 5 AN — 55 2 Fh 28 1 52 1 . NRP &
B G AR R B AR 2%, RPN 22 E A Y KT
AE TR A R ARG I S R0 0 AR A 38R AIR. A
WFFEH NRP B & A2 3k 20. 8%, NRP H & il )5 %%
25 ARG In'T WY 5 55 LVEF i 2 FAIG 1 5.
FEBE KRB BENFE T 5

3.2 NRP & A Hu# &% 74536 NRP FE KA
LG 45 AP i PR 3 0 A ol A A 28 R I A8 P B2
P /N R AR AR IR R
BRI 25 ST BN | R I PR B i Ag TR B i
EIWERIER T ARBESFZHRNEZS S5 T NRP 1Y
KRR, ZRisfe Al BAg s, i T NRP, KR
I NRP HR et &5 TIMI I3 S5 9% 52 1897 X4k,

LA it A5 455 0L ol R L D A ol A A s 8 R K
SO R T SOR B R S 2 R ik
PR T S /R AR 13 1T b/ T a 410 300 5 22 A BE LA
P IR TS AL S DL 25T AERIA K LA 6 L A R
Hl el R S5 A YKk 25 % . T NRP 52 ) £
ML S 1 2%, # kAl 22 B e [B) 8 B a2 R
I RRER CBTFE b A O S 2 T 45 T TABP,
B L 1t 358 21 3 2 Ak Koo IV R I8 R A
3.3 NRP s 4547 HHAETELZ A CHN NRP A1
PUH NRP () BEARFE b o B 48 BL 48 5 55 B 1 16 PR B
5%, NRP SRIGITROR A Rl . BT 1 Leif
I A KR A s SR TR HLRE 5 I PR 1
(R B » LAZE RCHIN AR B NRP,

A 5T 45 5 5 % MSI=1. 2, SI=>0. 7. SBP<C
100 mmHg,SCSAZ>350 mm® , Dy >>3. 0 mm %
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