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Effects of intracoronary low-dose recombinant human prourokinase and

tirofiban on myocardial perfusion in STEMI patients with primary PCI
LIN Dongsheng FU Guang HE Zhongchun MA Lixia LUO Hui WANG Zhaofei

(Department of Cardiology. The First Hospital of Changsha, Changsha, 410005, China)
Corresponding author: FU Guang, E-mail: 929344850@qq. com

Abstract Objective: To observe the effects of intracoronary low-dose recombinant human prourokinase (rh-
Pro-UK) and tirofiban on myocardial perfusion and prognosis in ST-elevation myocardial infarction(STEMI) pa-
tients with primary PCL. Methods: A total of 76 patients with STEMI were randomly divided into the combination
group(n=236) and the tirofiban group(n =40). Patients in the combination group were treated with low-dose rh-
Pro-UK(10—20 mg) and low-dose tirofiban(0.1 mL/kg, 5 pg/kg) in the infarct-related artery (IRA). In con-
trast, patients in the tirofiban group were treated with low-dose tirofiban(0. 2 mL/kg, 10 pg/kg). Then all pa-
tients underwent primary PCI. Indicators of postoperative myocardial perfusion, myocardial infarction area, clini-
cal prognosis, and 1-year follow-up were compared between the two groups. Results: There was no statistical
difference in general clinical data between the two groups. Compared with the tirofiban group, the combination
group had reduced corrected TIMI frame count(c¢TFC) and the peak of creatine kinase isoenzyme(CK-MB), but
increased the number of ST-segment regression(STR) ==50% (all P<C0. 05); There was no difference in the inci-
dence of in-hospital bleeding events between the two groups. All patients were followed up for one year, compared
with the tirofiban group, NT-proBNP level was lower, while left ventricular ejection fraction(LVEF) and the re-
duction of left ventricular end diastolic diameter(LVEDD) were higher in the combination group(all P<C0.05);
The incidence of major adverse cardiovascular and cerebrovascular events(MACCE) was comparable between the
two groups. Conclusion: The combination of intracoronary low-dose rhPro-UK and tirofiban used in STEMI pa-
tients could further improve myocardial perfusion and clinical prognosis without increasing the risk of bleeding
during hospitalization.

Key words acute ST-segment elevation myocardial infarction; percutaneous coronary intervention; no flow/

slow reflow; recombinant human Prourokinase; tirofiban

CRATEH . KT E—ER 2019 FERAHTLELRE (No: k—EX02019173 %)
TR FH—ERS E N —BK (K ,410005)
BAEMEE AT E-mail:929344850@qq. com



MRARTE S5 TR 30 BK AR A I FH e 2 PR T 2 A BEXS AT 2012 PCT Y STEMI R85O JUL I I 18 T 19 520

e 216 - LIN Dongsheng,et al. Effects of intracoronary low-dose recombinant human prourokinase and . ..

292 PCI ok #rp, JC & Ut LA S0 1 i 1) A 45
FEOONURBE HE— 2P, B AR Bl — 2K,
55 583 T8 S B AR T A R I N AR
FEE 1L b/ I a 32 fA 45 40 550 i i FH B AR T 2 1
TR A R0 AR A I o B
R 2 E 41 N PR U4 Bl I T 3 — 2P ks ST Brdf
5 B0 LA B8 (STEMD 5 & 0 ILHE 13 K F5 ]
R B bk Gt Jiko Pz B 4l N PR 38 e D A1 ot XL
SRR T RN . BRI L i ROBE R A
b/l a 2 A$E 40 700 2 Bt il /N Hie 25 97, 35 41 N PR Pl
JREBAEHF AR AR A B R R R
FefEH . & /NI 25 G N, — 7 1A LG A e
b B — 2l Wy e DA T 20 i RS o 5 — Ty T A
AR AVEFIALRI 256 77 A T AF I ROR . A
SR FH BEHLXT B 1% . 78 2092 PCT AR TR0
I8 P ERA RFH 7N 790 8 AT N PR I8 A A /S 75
B AEBE, UL R Bl v N B B AR BE, R Bl U
1AF, H B 20 L It 3 E VR R BUS L A B IR A
TRIT AR A JC I LA K 08 i 3 ) e A R AR B IR T
Ik
1 XM&57H%

1.1 %%

PN 2017 4F 1 J1—2019 4F 6 A 7E TR B0 INF}
Wik 2 STEMI 347 &2 PCL W& 76 i,
WAEERG 12 h N AER 18~75 %, B HBEHL A
A 2541 (36 1) A B AEBEAL (40 B . BEA H
25 2 22 W T A AE TR A0 LA P 4 T AL R
JR(10~20 mg) &P EPE (0.1 mL/kg, 5 pg/
kg) . BFAEPEA SR S EERILME N A T8
FHEPE 0. 2 mL/kg, 10 pg/kg) . HEBRRUE: C i#
Arask # WKV s A PN i BB 5 3 AN T N R AR Rt
I A A s A] B 32 Sl Ik e 2 5 3 2 v il SO
MHE R ) 5™ 5 S DR 2wl bk
FHBAA)E O X B ALY R A E A
DR S I o s AR 2R 5 3 A A P Y Sk
WA s T kR RO 4 H B & il R (SBP
>180 mmHg ¢ DBP>110 mmHg, 1 mmHg =
0. 133 kPa) ;3 JAl ™ E AMJ5 KR F AR TC Ik 3l 1)
(1= 1 L e e U 7 B o S R I R e
I /PR <<70<10° /L,

1.2 s fkig 52 K& PCI

Jr A AR E 12 W B A S R R 25 T RUB T I
INKRIGYT . BT E] VAR OR | 4 4 ) 300 mg . RS
Ae4F 100 mg 1 W/ ds S0 A% B R BT 7 far )
300 mg ARJFHEFFIE 75 mg 1 K /d, 8 H B
Fii 185 AR R 0 ff ) 2 180 mg, R J5 4EFFFH & 90 mg
2/ s ER PG TR PUEE (100 U/kg) . I
1B H G B DK sl B Bl Ik A AR, DA HE R 2R 17 5
ik i& 5% S PCL, R AR WK 30 Wi/s, Ky 50 43 VT Al

O UHE 7K O, 56 Bk S I 55 45 R s 52 0 e 2
G WESER ] . BT A A A SRS 2 W S
1.3 WFFE& s

F L PCL ARG O WL 38 ¥ AL IE /Y TT-
MI Wi# (¢ TFC)

WL . OST B [lVE iR 5 s O WUIR B[R] T
fitt (CK-MB)IEE ; QAR J5 24 h.1 4~ H .6 A 1
AE/E B oy B (LVEF) & =5 47 3k K 11 N 12
(LVEDD) #lIfiL % N >R % o 44 K 5 44 (N'T-proB-
NP) K ¥ @ F 2R O W& F L2 R
(MACCE) , £ 45 #8145 1 iz T & (% PCI A 5 fik
AR AD AR By MO WUEESE O IR MESE T L AR
W T R

B AR LT T AR i R A e
SR TIMI i 43 2 A5 1 - O K H3 i . /5 P i
Sl R AT UL I 3 52482 AF I 21 38 1 VR T B
=5 g/dL; @/ I I R BT 00 H o £ i 21 2 1k
BETNBE 3~5 g/dLs O i« I PR AT 0L Y i £ 1
IR HMWE T3 g/dL.
1.4 Suit2fhbs

TG B I SPSS 25. 0 88 i F R AT ik 3,
ERSAAESE AR x5 Fon, AR KRR ¢
oz 5 s A 1 A o A % 22 AR 5 DL M (P25, P75) 3Rk,
2 8] e & B Wilcoxon Bk FIAR 56 5 11 %028 & L
PRBCE AN (0 B 43 L (%) R, 4L i) b4 g i y°
Kol Fisher #iUIMER . LIS P<C0. 05 A2
SRAGITE L
2 #R
2.1 — IR R L8R

BB AP S5 A 25 41— MG R B R A
EZRHTGEIFEL, R,

K1 —RIGKRERIEEE

Table 1 General clinical data

BICY%) x+s

5 H B AL A 254 Uyt P
40 i) (36 i)

ML/ % 65.20411.15 62.42+13.70 —0.976 0.332
Bk 27(67.5) 28(77) 1.001 0.317
USRS 23(57.5) 20(55.5) 0.029 0. 864
55 1M 19(47.5) 18(50) 0.047 0.828
PRI 7(17.5) 7(19.4) 0.048 0.827
175 i 1ML E 19(47.5) 15(41.7) 1.243 0.537
WE1E PCI i s 1(2.5) 1(2.8) 0.006 0.940

MM /N i/ X 107
L) 183. 78455, 48 202.47+66.18 1.339 0.185

i U/ ¢ pmol
L-1) " 82.41437.26 78.34+22.55 —0.583 0.562

METEH/ (g -
L 128.08419.82 134.11+16.50 1.434 0.156




MRARTE S5 TR 30 BK AR A I FH e 2 PR T 2 A BEXS AT 2012 PCT Y STEMI R85O JUL I I 18 T 19 520

LIN Dongsheng,et al. Effects of intracoronary low-dose recombinant human prourokinase and . ..

o 217 -

2.2 kiR DL & PCT 453 iR

B AP 5 BCA T 25 4 B TR0 I Y 4
T AR BAR DL S R A B, TG B S 2
S, W B F R NKE S DL PCT S I AR W56 2,

®2 BRERUR PCLERLLE
Table 2 Coronary angiography and PCI
B .zt

EUE S

o (40 i) Gepp O HOP®
IR0 1 45 3.036 0.219
Hij I 52 22(55.0) 13(36. 1)
Bl e 32 2(5.0) 4C11. 1D
A 5 ik 16(40.0) 19(52. 8)
FARER 0.012 0.914
e 3h ik 38(95.0) 34(94. 4)
JB 2 bk 2(5.0) 2(5.6)
SCREA 37(92.5) 30(83.3) 1.525 0.217
B/ 4,153 0.245
0 # 3(7.5) 6(16.6)
14 27(67.5) 26(72.2)
2 M 8(20.0) 4(11. D
3 M 2(5.0) 0(0)

KUK /mm 30.13420.60 25.08+16.50 —1.169 0.246

ZHEAR/mm 2.98+0. 39 3.1340. 44 1.660 0.101

2.3 ARJFOMEEKF

ARJG A FHZEH cTFC W BAR T8 2 94
(P<20.05) , [f] B} 3t & i 25 41 CK-MB 0 {5 B &8 4%
TR IEPIH (P<<0.05), MBS HZEH ARG 2 h
ST Bl =50% i L) B i & T8 B AE PR 4 (P
<0.05) . XIS AE A AR GO WRE T T8
PAEPEAL . WLER 3.

3 ARFOIMETKFERE
Table 3 Postoperative myocardial perfusion levels

%)+

) BRI BA A

T /% {H P {H
T 40 #i) (36 B iy e f
ARJG cTFC/Mi 29.9640.96 27.194+0.80 —13.595 <C0.01

ARJF2h ST Bt

] 9% 0% E = 28(70.0) 32(88.9) 4.067 0. 044
50 %
CK-MB {6/ 373.52+ 303.51+

—2.102 0. 039
(UL D 157. 33 132. 88

2.4 fEBEIIE] SR A R AR

5D AR YL FOH L B T 25 2 il = 1 B AR
TGRS PR R L /N L B I
b BRSO e R . HNALRH TR
I LR SN L, WL 4

2.5 1 AFRETIE O

BT 1 AR ], 2 AR R B R LR JE 1
MHRE 6 NH VKRG 14ER MACCE H4F & E
RUHERLEHB G FEL, WES,

R4 (ERTHIE W mEMGE R

Table 4 Bleeding events during hospitalization

B
S L 2 eSS Uyt P
40 1) (36 B
F A il 2(5.00) 4(11.11) 0.973  0.324
KA il 0(0) 0(0) NA NA
/N H I 0(0) 1(2.78) 1.126  0.289
Bl i 2(5.00) 3(8.33) 0.343  0.558
Fi P Y L 0(0) 0(0) NA NA

#5 1B MACCE 5%
Table 5 MACCE in one year follow-up (%)

S HEAEPEA BeA A S P
40 ) (36 5D

1 B 18] 3(7.50) 2(5.56) 0.117  0.733

AR 1AH it 3(7.50) 2(5.56) 0.117  0.733

AJE6AH R 4(10.00) 2(5.56) 0.515  0.473

ARG 14 Rt 4(10.00) 2(5.56) 0.515  0.473

RGP B # NT-proBNP /K ¥ 5 ;1 4F
Bt D7 118 . NT-proBNP /K-35 3% 4 F f& L (HECS
I K TR P AE PR (P <<0.05)., PIdli&
& LVEF 7& 1 4 Ff 5 9] 8]t 3% 20 [ml -, R J5 24 b,
ARG 1L AHMAEH LVEF T W %S HEE 5K
ViR E R, RIG 6 M H KRG 1AEBA 2541
LVEF ¥ @ & TP IEI A (3 P<<0.05 . W
B H LVEDD £ 1 4 B U7 1 (8]t A7 3% 25 48 /N 1)
s B B H LVEDD K/ B 25 5. 4R
b R L BS54 R 1 A B U ]
LVEDD % /MR EE M B & TP EYH (P <
0.05), W6,

3 itig
U SE Ak, B A M PO R R, 22

PCT A 15 51| e ik 22 9 3% K00, fH )2 PCT A Hp 5 ik
B4 e I A B TG A AT A 2 5 W AR 0 D) RE DA K
T ) T R R A A A S U A L (74 ]
kg E— 25 T By A0 a2 ek Ik A ot 3 DL R T R IR Y K
Az B AN LA A A R R — T A SR i 2 4
BRI, 2019 4F 11 A .8 B REME P I E
Be e 25 O E P2 (AHA) 2019 4F4E S AN T
ERUPTION #ff 5545 3, 45 ' B /8 . STEMI & 78
LM AR R KN R AL A R ) E
2 R 38 T Dl R 2 AR PR T A o R O WL



MRARTE S5 TR 30 BK AR A I FH e 2 PR T 2 A BEXS AT 2012 PCT Y STEMI R85O JUL I I 18 T 19 520

e 218 - LIN Dongsheng,et al. Effects of intracoronary low-dose recombinant human prourokinase and . ..

Flg R TS o BRI A WF 58 45 2R 0F AT os g
Jok A RS A 25 O T 0 AR BE L (EZ B S R
R B B 5 P a8 TR LA L D i
ek JUK A8 1L 9 LA R T S U B AR O LB

£ 6 1EPFEHHEIE LVEF,LVEDD #1 NT-proBNP 7k F Lk 8
Table 6 LVEF,LVEDD and NT-proBNP levels in one

year follow-up Tt
ISR Bk B AR
SH Ay BHEAEY i P
(36 1) 40 )

NT-proBNP/( pg -

mL—1)
AJG 24 h 1233.89+801.91 1596.63+738.30 —2.053 0.044
AJg14H 795.594534.64 1043, 13+£512.32 —2,043 0.045
ARG 6 A 564.76250.24 716.35+294.59 —2.404 0.019
ARG 14 358.63487.77  409.38+103.82 —2.287 0.025
LVEF/%
ARIJF 24 h 52,0845, 68 52.63+3.51  —0.505 0.615
AJg14H 55,8144, 31 54, 73+3.55 1.196 0.235
ARG 6 A 57.0843.92 55.45+3. 06 2.033 0.046
AJG 14F 58.39+4.33 56.30+3.09 2.438 0.017
LVEDD/mm
AJF 24 h 49.94+6.57 50.03+5.59  —0.058 0.954
RE14HA 48.06+4. 67 48.92+3.94  —0.879 0.382
ENERE| 47.06+3.96 47,95+3.40  —1.059 0.293
RJF 14E 45.8943.77 47.2743.16  —1.742 0.086
ARJ5 14 LVEDD 2%
./ mm 4.03+3.45 2.50+3.06 2.044 0.044

A 5% B Pk B e ik P /N 7 i AN R
PR IR UL BN B B AR BRI A N e A g R
N s ARG I K B N R B AR BEAH L, AT AT
AR AR R 0 IUHE T L O T el AR 1 AR TR
Jei s HL I A B A e 1A 1] 119 1 o XU

/NP ST | 8 B L 2R A R I AR T i ) O
YRGB R Y, JE shE i ARG . B &8 W4T (2 1f
¥, 53 STEMI 8 & 4. PCI R JE & ¥ LA K18
I gt B A AE AL B 5 2%, B AT R 58 e W, —
N R 5 PCT A i s/IN il A4 B 7 5 350z s i 7
e FE B A5 R 28 DA R ek ik ok A A b BE B b g T
J TR TR A L P R AR L 5% A R % i /)N Al G B 2R
AR T B L A A A DR R AT O B W AR BE
AR gEE A S/ E A Db/ la 454,
AT BEL DT I /DN AR 1) 38 B DA B AR 2 T B ML I
PRI LA Fe 25 #6435 B 0 87 1 568 ok 9 2 I /0
FEEE 1L b/ I a B0 5008 2 4k BE AT B F o038 0 AL
T DA R AR G ) T A L AR B Al T i/ A
I R LUV BRI R . JE 2 PCT R BE sk L)
R 44 20 2R 9k % e IS B VR 2 O i, S SOOI A R
FE xR 5 B0 & A RS I A — A iR
Uik Sk ek ik P /N R R R IR T R L T R
WA .

2N PR U IR — PRy S ) T R
TG 700 A DURE S O R O A . FEDR IR R G h
SR AR TE P AR L xoF 1L 3 PN T b 2T 9 il R R i AR
JIN S R AR T A I I £ 0 T RO L
7 J U R T T & i 3 TR 4 A A I AR R T R T A
JIT RO (18 1 5 T DA A T s T T 6 A T 4 2R
AR ATV A . AR 2F 4 B 1 3R 1 i I . & 7 i L
E-2 F BLL XA E-2 F BEnl LA 5 21 N\ R 38 IR
A= GBI RAE L R G 45 A R R B B AR
il J5E, ol HC T P 8 A0 500 DS, 8 B A RLR
FF AN IS by, B 2 IR A 4L A DR 35t R P
1565 30 2 400 o) ot /0N Al 1 R 8 RN 88 B LA R % A o A
AV A T I AR B 5 Sk DL R 25 R L A B
A o G b A AR A 0 LE T K-

A FE 1 5 B S T — ek ik i 5 1 0 JILTE
HKFERERIEMIRR, B cTFC, H AR B 5k
TIHEE ok I 45 N s 52 351 4R 25 €0 28 4 o A A 3 S5
Fric W5 BT i Ug . B TIMI Wik, i Tk 22
T S H I S A A el ok s < L J9r DA 7 B2 — A IE
IR 7 kb o 38 K 33 5 700 T B 2 €0 28 38 0 22 A R
SO 1) S R = I (7l o s IO '
J& 30 Wi/s, cTFC 1R 4 Hufit ¥ T TIMI 43 A7 1
) =5 0 2 5 (0] 0, Xof ] — & 52 445 SRR R UL 5 19
1) CTFC 225 4E 0. 75 WILAT o 4 56 REAE 0. 97 ~
0.99" , ¢TFC &4t 7 —A4>al DL & ¥ 40 L 4l
LU TR AT B FR A o AU AR T (00 ILTE 3 37 ¢ B
T WL fE H i B g e S22 30 d it 6 A~ A
MACCE {4 i i 57 100 R 7220, ARBiFgE v B
HZiH B E TFC B M TRV A (P <
0. 05) , BXFE/R B A FH 24 mT ik — 25 ok 38 2R3 1 0 L
FET K ARG ST B0l 8 B =50 % /9 L 1] L
J CK-MB Wy UEAE K-, 566 F 25 20 B B 40 T
FAEPEA L X $ 7 3 o o3 AR E O ILE K, Al
HE— 2 A5 BT T AL R A B A 2t O R B
B PR A S o XU

1AFE B R Bl B R T A 25 9
A2 ARG B NT-proBNP B Bk T & % 4
YEA (P <C0. 05) , H K & B 17 B (8] (9 42 K, 3K 5 H
XA REARSRAFAE . (5] B B 2 il 17 B ] (%) 4iE
KL.WAR LVEF Wi Bos 225, L HEER
J5 6 MAEARE 14 BA AR LVEF Bl 8 &
TEHBAEPEA (P <C0.05), X428 84 H 25 ] LA
WAk R R D IhRE . 1 AR R4S R B
A LVEDD I ZA iR & T8 Y JEBE4
(P<C0.05) , iX 4R B A FH 25 ] iF — 20 olo s i
B2 AL, I & B, BE 25 BE U I ) SE L B
Mgyl ik— Lo mE o ae. i — LR Em R E
1A B TS 7K

1 AR R B 2541 MACCE &4



MRARTE S5 TR 30 BK AR A I FH e 2 PR T 2 A BEXS AT 2012 PCT Y STEMI R85O JUL I I 18 T 19 520

LIN Dongsheng,et al. Effects of intracoronary low-dose recombinant human prourokinase and . .. e 219 -

FART B Y AEPEA B 1Y 2 5 IF R IX B Gt

RS 33X AT AR S A A 1 /S | B 7 IS ) A A G
AW 45 EL L STEMI #% PCL A w7 bk

P EA IFH /IN 39) 1 B 4N DR e R LA & B B AR

YErT i — 20 G D E K P R m BUS K . A

F G2 Bty JHTRE PR 9T FE A S /D 75 R FE AR

T P Bl AL 6 30— 2D ik H AT A SR 4518 .

S % ik

[1] Tasar O, Karabay AK, Oduncu V, et al. Predictors
and outcomes of no-reflow phenomenon in patients
with acute ST-segment elevation myocardial infarc-
tion undergoing primary percutaneous coronary inter-
vention[ ] ]. Coron Artery Dis,2019,30(4) :270-276.

(2] MXEEET 0. 2ot BE.C DU SE & 5 17 212 PCI
AR A E RO By o ORI A A O 3R A A
(1. Wi R 282 ,2020,21(5) :363— 368.

[3] Li H,FuDG,Liu FY,et al. Evaluation of related fac-
tors, prediction and treatment drugs of no-reflow phe-
nomenon in patients with acute ST-segment elevation
myocardial infarction after direct PCI[]J]. Exp Ther
Med.2018,15(4) :3940-3946.

(4] BRAEDT, B IR 400, 5. i ke Bl W S 48 0 O T 4
N DR DX e i A B ST B 46 v B0 LR 3E 22
BRI ANIBIT RN L], 06 R0 M5 2%
2019,35(1) :75-78.

(5] FBEAS, 22 % 55 8 ME L 45, 20 40 1) 9 1 548 5 K oA
P 4R #HE JFOW STEMI 347 212 PCL B % 1
[T, b R 2 2475, 2017,26(20) 1 2463-2467.

(6]  AREE, B s o . B b0 g 150 X6 B0 A ROTR
RO KR TR L], IR 212 4, 2019, 20
(10):767—770.

[7]  Zencirci AE,Zencirci E, Degirmencioglu A, et al. Pre-
dictive value of the no-reflow phenomenon and epicar-
dial adipose tissue for clinical outcomes after primary
percutaneous coronary intervention [ J ]. Hellenic J
Cardiol,2015,56(4) :311-319.

[8] Gupta S,Gupta MM. No reflow phenomenon in percu-
taneous coronary interventions in ST-segment eleva-
tion myocardial infarction[ ] ]. Indian Heart J,2016,68
(4):539-551.

[9] Asada Y, Yamashita A,Sato Y,et al. Thrombus for-
mation and propagation in the onset of cardiovascular
events| J |. J Atheroscler Thromb, 2018, 25 (8):653-
664.

[10] Heusch G, Skyschally A, Kleinbongard P. Coronary
microembolization and microvascular dysfunction[J].
Int J Cardiol,2018,258:17-23.

[11] Su Q,Lv X,Sun Y,et al. Role of TLR4/MyD88/NF-
kB signaling pathway in coronary microembolization-
induced myocardial injury prevented and treated with

nicorandil[ ] ]. Biomed Pharmacother, 2018, 106: 776-

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

784.
Geist B, LaRose A, Ueyama Y, et al. Serial coronary
microembolization induced ischemic cardiomyopathy:
Model refinement in the closed-chest Beagle dog[J]. ]
Pharmacol Toxicol Methods,2019,99:106595.
Li X, Zhang S, Wang Z, et al. Platelet function and
risk of bleeding in patients with acute coronary syn-
drome following tirofiban infusion[J]. Front Pharma-
col,2019,10:1158.
Zhang Z.,Li W, Wu W, et al. Myocardial reperfusion
with tirofiban injection via aspiration catheter: Effica-
cy and safety in STEMI patients with large thrombus
burden[J]. Herz.2020,45(3) : 280-287.
Zhang Y,Shao T.Yao L.et al. Effects of tirofiban on
stent thrombosis, Hs-CRP, I1.-6 and sICAM-1 after
PCI of acute myocardial infarction [ J]. Exp Ther
Med,2018,16(4) :3383-3388.
Dannenberg L., Wolff G, Naguib D. et al. Safety and
efficacy of Tirofiban in STEMI-patients[J]. Int J Car-
diol,2019,274 :35-39.
Allencherril J, Jneid H, Atar D, et al. Pathophysiolo-
gy.diagnosis,and management of the no-reflow phe-
nomenon[ J]. Cardiovasc Drugs Ther, 2019, 33 (5):
589-597.
Yao Z,Li W,Cheng L,et al. Comparison of the effect
of recombinant human pro-urokinase and tirofiban on
myocardial blood flow perfusion in ST elevation myo-
cardial infarction patients receiving primary percuta-
neous coronary intervention: A one-center retrospec-
tive observational study [ J]. Medicine ( Baltimore) ,
2019,98(27) :e16143.
Zhao L,Zhao Z,Chen X, et al. Safety and efficacy of
prourokinase injection in patients with ST-elevation
myocardial infarction: phase IV clinical trials of the
prourokinase phase study[ J]. Heart Vessels,2018,33
(5):507-512.
FSCHE R A7 R 4. AR S 8 B EE 4N IR
it NS S AT e O URE BE B8 35 15 4 PCT R 51 1L /
RN S & o ¢ S I N 7 TN 1= S S
2019,35(7) :595—599.
Yang G, Wang W, Sheng X, et al. Tissue characteris-
tics of culprit lesion and myocardial tissue-level per-
fusion in non-ST-segment elevation acute coronary
syndromes: The EARLY-MYO-ACS study[]J]. Int ]
Cardiol,2019,287.32-38.
Ge H,Ding S, An D, et al. Frame counting improves
the assessment of post-reperfusion microvascular pa-
tency by TIMI myocardial perfusion grade: Evidence
from cardiac magnetic resonance imaging[J]. Int J
Cardiol,2016,203:360-366.

(A5 B H1:2020-08-16)



