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[ ABSTRACT] Aim To investigate the incidence, clinical characteristics and risk factors of intraprocedural throm-

botic events (IPTE) during percutaneous coronary intervention (PCI) in patients with acute myocardial infarction ( AMI)
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and analyse the influences of IPTE on heart function and major adverse cardiac events (MACE). Methods From Jan-
uary 2013 to December 2014, a total of 836 consecutive AMI patients from Hainan General Hospital who underwent PCI
were enrolled in this study (708 male, aged 61.05+11.96 years; 128 female, aged 68.18+10.42 years).

with thrombotic events occurred during PCI were enrolled in IPTE group.

The patients
The patients without thrombotic events were en-
rolled in non intraprocedural thrombotic events (NIPTE) group. Blood routine test, biochemical test and coagulation test
were obtained before PCI.  Risk stratification were noted by the GRACE scores, CURSADE scores, SYNTAX scores and

Independent sample ¢ test, multiple Logistic regression analysis and other testing methods were

IPTE occurred in 166 cases (19.86%) during PCI, 670 cases were enrolled in NIPTE group.

thrombus burden scores.
applied. Results
There was no significant difference between the two groups in SYNTAX scores. Thrombus burden scores were higher in
IPTE group than those in NIPTE group (1.11+0.78 vs. 0.57+£0.70, P<0.001). The level of admission CK-MB ( 127.20+
138.36 U/L vs. 89.67+£139.25 U/L, P<0.01), admission TNT (2.30+3.04 pg/L vs. 1.81£2.59 pg/L, P<0.05), hs-
CRP (28.90+43.97 mg/L vs. 22.96+30.92 mg/L, P<0.05), counts of white blood cell (11.50+3.94 10°/L vs. 10.43=
3.63 10°/L, P=0.001) and Hey (17.26+15.28 pmol/L vs. 14.41£8.33 pmol/L, P<0.05) were higher in IPTE group
than those in NIPTE group. The incidence of heart failure was higher in IPTE group than that in NIPTE group (30.1% uvs.
22.2%, P<0.05). There were no significant difference of cardiovascular death, reinfarction, cardiac shock, sudden death
and MACE between the two groups. Multiple Logistic regression analysis showed age (OR=1.039, 95%CI was 1.017 ~

1.062, P<0.001), GLU (OR=1.107, 95%CI was 1.023~1.197, P<0.05), reduced FIB ( OR=0.758, 95%CI was

0.644~0.893, P<0.05), shortened TT (OR=0.994, 95%CI was 0.990~0.998, P<0.01), Hey (OR=1.033, 95%CI
was 1.010~1.058, P<0.01), RBC (OR=2.078, 95%CI was 1.357~3.183, P<0.01) and thrombus burden scores (OR =

2.773, 95%¢CI was 2.067~3.719, P<0.001) were independent risk factors associated with IPTE.
The incidence of IPTE during PCI in AMI patients was 19.86% in our study.

cidence of heart failure.

ciated with IPTE.

[ 2 WLBE BB (acute myocardial infarction,
AMI) 505 38 S AE e SR Rp e BT 28 je eIk
kN AR IT ( percutaneous coronary intervention,
PCI) J& AMI & A BRI 58 IR 07 £ 45
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Conclusions

The patients with [PTE presented higher in-

Age, GLU, FIB, TT, Hey, RBC and thrombus burden scores were independent risk factors asso-
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1.2 GRS AR

B Nt B # AMI & SL BT 4 F I 5] I8 AR
300 mg, Ak F 600 mg =X A4 FG % 180 mg AR,
ATPCIRAT A AR o % A M £ H8C RE & B
(high sensitivity C-reactive protein, hs-CRP) | AL 5 &
B T(troponin T, TnT) | & % K 3% hi 44 K BT & ( N-ter-
minal pro-brain natriuretic peptide, NT-proBNP ) 4 3%
¥, % GRACE i 4% CRUSADE iF 4, #47 /& [%
DB S N R K B R 2B A o
ot & Xt i  MRERFEFEE R0 E,
1.3 EARBIBKIE R K e S far i Al

P #1347 R 26 ki % (coronary angi-
ography , CAG) &7l , b ¥ & A £ Io 0 72 & i - N\ B
Vi #)3% CAG % F , WA % 4% 2L 40 7= b ik (infarction re-
lated artery, IRA) & ¥ /& &, # 4T SYNTAX AR
UM CAG AP RAEE mAKE=3 F54 M
%% B 1% (reference vessel diameter, RVD) | ] 2 3T &
MK E =5 mm, A 2B IOF f A | E T 5 5
Gt WERBEWAEL LEERE=4.0 mm Y
AR A LA, FHAUE—Fdm
eEm A XER L o, RRFE A AT RL, T
F IRA 397 87 5 B0 TIMI 3% 40 4 51T
1.4 IPTE EHHHER T

PCIAFELZ Wikt #E XKE ZE
FMFESFMRFHLT, 8 0 AR TIMIST &4 £
9, TIML 2 20 18 ot i ), W58 R A i
3K B I Y A 3% B B 42 >2.0 mm By AR
EEFR, wHAB D RAZEELE T H L E B Y
REREHRAZENFHA DAL ERE,H
AT 18 dum KA, 2T PCI A # 36y i 4o 2 4
Tk F ARG KB E R KB E XA IPTE, I R A
PCI K7 IRA 4 R A B i 42 5k 8 2k & U4 IPTE,

HIIPTE th &= RS kW % 74 F 3
(& AFE 25 ng/kg) , BB 54 % IRA WEH X 7
WMATHBRHEMAHEHNERT, WELEEL
TIRA TIMI2~3 ZUENZ Rt ie L E,
AT 4 TIMI O~1 %, R 8 N X%, NIPTE 4 & &
WHEAERFRELENTE,
1.5 SFitFEHE

EALAITERAR U xes R, T HARUE
AR T, EASM T E TR R R A W LA
AR ¢ A g 1 EUR OB B R R 7 A 38 B Fisher #
VIBE & % % ot B % B K A Mann-Whitney U 48
B, ofn i R HY & R B = 4 £ Logistic [ )3 4+

M, & OR XA 95%CL, P<0.05 % # %4 %t ¥

2 &% R

2.1 IERELZBRILE

Ak B # 166 1] (19.86% ) PCI A rf i 3
IPTE, H o 55 ¥ 143 fi (86.1%), Z 1 23 f4
(13.9%) ,140 151 (84.3% ) 18 il ¥, 8 1] (4.8%) &
A B R € 5 1(3.0% ) 8 BRI A, 13 451 (7.8% )
WELTERE W, SALHE S BB E AR TIMI il A
H1~2 G, Hodr 2 i B 6 fer R BN SR,
NIPTE 4 &% 670 i,

IPTE 415 NIPTE 41 £ 35 P 51 AF # | 0  5
PRI i He SR ka0 B OB PR BRI
%1 .CRUSADE PE43 A & SYNTAX U JCHH B 2 5,
613 f5i] STEMI #2139 4 (22.7% ) H L IPTE , 223
1) NSTEMI H & 27 6 (12.1% ) L IPTE, BiZH [b
B B2 (P=0.001), IPTE 41 GRACE ¥4 5
F NIPTE 41 ( P<0.01;5£ 1),

R 1. MAELAHILE

Table 1. Comparison of baseline data between the two groups

T I
B %) ] 565(84.3) 143(86.1)  0.338 0.561
EH (%) 61.95+11.94 62.92+12.28 -0.931 0.352
ABEUCE E (mmHg)  130.91+24.06 126.45+£24.67 2.129 0.034
ABE&F3K)E (mmHg)  76.89+13.29  75.95+14.38 0.808 0.419
ABELFR (K 57) 78.82+16.36  78.46+18.56  0.228 0.820
STEMI[ 51 ( %) ] 474(70.7) 139(83.7)  11.475 0.001
WA S [ (%) ] 247(36.9) 59(35.5)  0.100 0.751
PRI %) ] 42(6.3) 12(7.2) 0.203 0.652
SECTR [ (%) ] 150(22.4) 31(18.7)  1.081 0.298
RS (%) ] 312(46.6) 67(40.4) 2.067 0.150
WEPRI S [ (%) ] 120(17.9) 33(19.9)  0.345 0.557
AR MLRE S [ (%) ] 48(7.2) 16(9.6) 0.646 0.200
ABE Killip 4344 [ 11( %) ]

Killip T % 269(40.1) 63(38) 0.087 0.930

Killip I 4% 293(43.7) 81(48.8)

Killip 1T %% 63(9.4) 10(6.0)

Killip V4% 45(6.7) 12(7.2)
GRACE £/} 151.59+36.36  159.94+37.96 -2.626 0.009
CRUSADE ¥4} 26.85+12.98  28.30£12.26 -1.299 0.194
SYNTAX F43 18.25£9.18  19.45+9.71 —1.500 0.134
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NIPTE £ 212 PCI 236 4 (35.2%) , & % PCI
390 141 (58.2%) , £ PCI 44 11 (6.6%) ; IPTE 4 2.
12 PCI 88 f(53.0%) , 52 PCI 72(43.4%) 7] , £}
PCI 6 #(3.6%) ., ABiJa PCI Bf[a)4 2 BxR, 58

12 PCI ML, B & PCI &3 pCl B TR 5 HBL
IPTE($2).

% 2. N2/ PCI ¢ IPTE B840 [ (%) ]
Table 2. Effect of PCI after admission on IPTE[ Case( %) |

NIPTE 21 IPTE 41

o (n=670)  (n=166) X 0 PM
HiE PCT 236(35.2) 88(53.0)  9.968 0.002
<2h 11(1.6) 5(3.0) 8.016 0.005
<24 h 131(19.6)  31(18.7)  54.956 0.000
<48 h 55(8.2) 7(42)  27.221 0.000
<72h 48(7.2) 6(3.6)  23.441 0.000
>72 h 145(21.6)  23(13.9) 86.475 0.000
>1J# 44(6.6) 6(3.6)  20.213 0.000

2.2 NBREWFEIBIRILE

Wi % ABE BUN UA .Cr .Na" K' ClI” Ca™
TG .LDLC \HbA1C /K F-TCHH B2 5%, 5 NIPTE 41t
#,IPTE 41538 A B b, TC 2 2% 7 & (P<0.001
5 P<0.05;% 3) .

R 3. MANREYUFHEIREE (22)
Table 3. Comparison of biochemical indicators for admission

between the two groups(x=s)

BUN( mmol/L) 5.13+3.04 5.63+2.88  —1.903 0.057
UA( pmol/L) 338.09+109.30 332.25£106.07 0.610 0.542
Cr( pmol/L) 89.21+51.50  90.21+32.84 -0.237 0.813
Na*( mmol/L) 139.28+3.08  138.72+5.17 1.773  0.077
K*(mmol/L) 3.97+0.39 3.98+0.39  -0.288 0.774
Cl™(mmol/L) 102.73£3.47  102.63+3.33  0.354 0.723
Ca® (mmol/L) 2.15£0.29 2.11£0.26  1.812  0.070
% ( mmol/LL) 6.52+2.76 7.51£3.28  -3.560 0.000
HbA1G(% ) 6.34+1.63 6.34+1.58  0.013  0.990
TC( mmol/L) 4.80+1.17 5.02+1.35  -2.021 0.044
TG( mmol/L) 1.60+1.18 1.49+0.92  1.044 0.297
LDLC ( mmol/L) 3.20+1.01  4.53x13.83 -1.168 0.245
HDLC ( mmol/L) 1.27+0.32 1.34£0.32  -2.510 0.012

2.3 ABRIME R MIsFREL B
IPTE 40 AB5% 11 48 il ( white blood cell, WBC) %%

H R EET NIPTE 41(P=0.001) , D) ki 40 it %k
LI W (P<0.001) . IPTE 20 A B £ 40 i
(ved blood cell, RBC) % & & F NIPTE 4 (P <
0.001) ,FIB fii T NIPTE 41 ( P<0.001;% 4) .

R 4. FANBTINE PR B MABARELEL (vs)
Table 4. Comparison of blood routine and coagulation inde-

xes for admission between the two groups(x+s)

NIPTE 41 IPTE 41 X2/

TH (n=670) (n=166) R P
ABE WBC(10°/L) 10.43£3.63  11.50£3.94 -3.354 0.001
FRPERIAIR (10°/L)  7.51+3.48 8.86+3.80  -4.390 0.000
R 4uH % (10°/L) 1.92+0.92 1.76+0.83  2.021 0.044
MZAM%L(10°/L)  0.78+0.38 0.76+0.39  0.880 0.379
ABE HB(g/L) 134.97+18.15 137.93+18.66 -1.865 0.063

APBE RBC(10/1.) 4.61+0.58 4.75£0.66  —2.627 0.009

ABE PLT(10°/1.) 232.88+67.73 231.48+68.92 0.239 0.811

PT(s) 13.56+1.36 13.66+1.34 -0.791 0.429
INR 1.11+0.14 1.12+0.14  -0.833 0.405
TT(s) 36.75+62.19  39.49+65.59 -0.493 0.622
FIB(g/L) 4.43£1.56 3.92+1.36 3.809 0.000
APTT(s) 53.97+38.74 53.76+39.28 0.060 0.952

2.4 NBRO AR R S RE B F EE R

IPTE 4 5 A BT C U 0™ 8, B IR CK-
MB B % TnT ¥ 5.2 5 F NIPTE 41 ( P<0.01 5 P<
0.05), IPTE 41 % A Bt hs-CRP | Hey 7K V%
NIPTE 234 (P<0.05;% 5) .

xR 5. MABENBOIRG R K AEE F ELEB (x2s)
Table 5. Comparison of myocardial injury and inflammatory

factors for admission between the two groups(x+s)

NIPTE #H IPTE 40
-
o (n=670) (n=166y M P

89.67+139.25 127.20+138.36 —3.1160.002

H K CK-MB(U/L)
B TnT(ug/L)
U NT-proBNP(ng/L) 15547522 596.37 1451.17+3 401.36 0.425 0.671
AP hs-CRP (mg/L)
Hey (umol/L)

1.81+2.59 2.30+3.04  -2.0990.036

22.96+30.92 28.90+43.97 -1.9940.046

14.41+8.33 17.26+15.28 —2.0350.044

2.5 BRENPEHZERILE

IPTE 20 5 NIPTE £H £ 3 el IR 3 ok g 242 ™ o A2
FE SYNTAX BUrJC i 3 25 5 . IPTE 48 % iRk 3
ok i AG: 71 fap B ik = E T NIPTE 20, ifil ke £ 1 AR 0
T NIPTE 4H( P<0.001;3% 6) .
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Fo MABREBRIKERERLR
Table 6. Comparison of coronary angiography results be-
tween the two groups

NIPTE4 IPTE4H X%/

T
nH (n=670) (n=166) ¢t P
SYNTAX 4 18.25+9.18 19.45+9.71 -1.500 0.134
TR B(%) ] 457(68.2) 74(44.6) 32.059 0.000

MARKSE =3 1% RCD[ (%) ]  28(4.2)
P2 B AR K =5 mm

17(10.2)  9.599 0.002

L) ] 33(4.9) 28(16.9) 28.049 0.000
PZEIE BEORIF AR [ (%) ] 9(1.3) 14(8.4)  24.999 0.000
M ZEmmi s e (%) ] 24(3.6) 10(6.0) 2.033 0.154

PA 30 BB AE 4 [ 461 (% )
I HAE=4.0 mm[ #l( %)
I F A AR

205(30.6) 91(54.8) 34.13 0.000
85(12.7) 24(14.5) 0.368 0.544
0.57+0.70 1.11+£0.78 -8.619 0.000

]
]
]
]

2.6 IPTE X0 BEZEHHI N0

PCI AR L IPTE F 8 0 ) 0 &/ 38K
= (P<0.05) , PRAAET  FFAEAE O UE PR v 0 JiE
PR1E L MACE PG R FE 2R (RT) . MAREE
BEIZ Bl AT | 200 & & 5K WK 42 (left ventricular
end diastolic diameter, LVEDD ) A 220> 5 5t Ifil 43 8%
(left ventricular ejection fraction, LVEF) JC i & 25 5% |
I IPTE B8 OB Y & A 5 m (P<0.05;
#%8),

% 7. IPTE X0 REE SRR ma [ 41( %) ]
Table 7. Effects of IPTE on cardiac events[ Case( %) |

s e AR
BT 14(2.1) 5(3.0) - 0.558
A ZE 4(0.6) 0(0) - 1.000
L) 5 149(22.2) 50(30.1)  4.557  0.033
YRR 85(12.7) 25(15.1)  0.656  0.418
O NERR A5 23(3.4) 9(5.4) 1.430  0.232
MACE 17(2.5) 5(3.0) - 0.786

% 8. IPTE Xt RS54  ThEE A=
Table 8. Effects of IPTE on cardiac structure and function

FEREIZAERFBI(%) ]  285(49.7) 74(54) 0.809 0.368
DAL (%) ] 85(14.9) 31(23.1)  5.371 0.020
LVEDD ( mm ) 51.55+21.73 50.05%5.12  0.800 0.424
LVEF(%) 58.11+11.72 57.36+11.21 0.658 0.510

2.7 IPTE BIZE X Logistic [EJ3 547
IPTE [ Z R & Logistic [ )443 #7 /R, £ IE

THAMHA R G, 488 M8 FIB J 2> [ TT 46794  Hey |
RBC B K TnT A4 5 faf B3 J& IPTE A9 0 57 f& B
HZE(%9),

% 9. IPTE 9% A% Logistic [E 1357
Table 9. Multiple Logistic regression analysis of IPTE

95%Cl
Gl B SE Wad P{i ORfH——

TR R
R (X)) 0.038 0.011 12.23 0.000 1.039 1.017 1.062
M (mmol/L)  0.101 0.040 6.442 0.011 1.107 1.023 1.197
AR RBC(102/1) 0.732 0.218 11.31 0.001 2.078 1.357 3.183
TT(s) -0.006 0.002 7.389 0.007 0.994 0.990 0.998
FIB(g/L) -0.277 0.083 11.01 0.001 0.758 0.644 0.893
Hey ( wmol/L) 0.033 0.012 7.580 0.006 1.033 1.010 1.058
A B AR AR S 1.020 0.150 46.30 0.000 2.773 2.067 3.719
B TnT(pg/L)  0.135 0.045 9.074 0.003 1.144 1.048 1.249
W -7.918 1.502 27.79 0.000 0.000 - -
3 3 g

AMI 35 PCI AR A H 80 14 35 14— B2 R 3
SN A8 A A 1 V14 X B, Sakuma 2501 BF 5T & BR,
PCI AR HHBLTC & Ui 83 B U7 P AR S5 A8 T O LA
HURNC 77 32 vy 5 T L0 NS AR T 10.7 £%,
AW W8 AMI B3 PCL A B IPTE A 3k
19.86% .

Il PR b 1 r TRA 14 22 70 (1) 48 377 1k & TIMI
A 532, AR 8 4R 20 Jok PR DA TG it A 3] 5 4 P 2E A
[FIFERE /2R 0~5 9%, TIMI I K43 2% 0 1 HE AR T )
CAG FF1E TRA N Y™ 5 I, A e A 250y Fi
PCI R4 IPTE 158, Yip 251 BF9¢ s bR 3
ik 4 AR K B =3 % RVD ., ] 23T B I & K
=5 mm I FET BEPUE AL | P4 ZE R i S et | PA]
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