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ABSTRACT

Background[J Acute thrombotic occlusion after percutaneous coronary intervention (PCI) is a serious com-
plication that provokes acute myocardial infarction, cardiac death or emergency bypass surgery. The role of
fibrinogen, C-reactive protein (CRP) and lipoprotein (a)[Lp(a)] in patients who developed acute thrombotic
occlusion after PCI was investigated. Methods[] The patients with acute coronary syndrome who had
undergone PCI at Chonnam National University Hospital between Jan. 1999 and Jun. 2000 were divided into
two groups according to the occurrence of acute thrombotic occlusion] Group U patients with thrombotic
occlusion after PCI (62.3+ 8.8 years, MO F ratiol 190 8) and Group [ patients without thrombotic occlusion
after PCI (59.6£ 10.6 years, MO F ratio[] 27100 95). Clinical and angiographic characteristics, as well as the
levels of fibrinogen, CRP and Lp (a), were compared between the two groups. Results(] There was no signi-
ficant differences in the level of fibrinogen between the two groups. Elevation of CRP level (0.5 mg/dL)
occurred more commonly in Group O patients than in Group O (88.9% vs. 42.3%, p0 0.0001) and the
average value of CRP was higher in Group O than in Group [0 (4.97+ 5.18 mg/dL vs. 2.27+ 4.23 mg/dL, p[]

0.002). High Lp (a) level (330 mg/dL) was also more prevalent in Group [J patients than in Group [

(44.4% vs 18.6%, p0 0.001). There were no significant differences in the risk factors for coronary artery
disease, except for diabetes mellitus (Group O O Group O, 40.7%0 16.9%, respectively, p 0.002). Th-
rombolysis in Myocardial Infarction (TIMI) flow of Group O was lower than in Group O (pO 0.0001).
After the adjustment for age, sex and other cardiovascular risk factors, multiple regression analysis revealed
that diabetes mellitus, low TIMI flow, high CRP and high Lp (&) were independently associated with the
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occurrence of acute thrombotic occlusion (p0 0.008, 0.0001, 0.031, and 0.035, respectively). Conclusion[] The
elevated values of CRP and Lp (a), the presence of diabetes mellitus, and low TIMI flow are all significant
predictive factors for acute thrombotic occlusion in patients with acute coronary syndrome after PCIL. (KKorean

Circulation J 2001531(7):645-654)
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FibrinogenO fibrinD OO0OO0O0O OO0O OO0
000 000 000 00 000, 0000000 O
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Thrombolysis In Myocardial Infarction(TIMI) flow
grade OO OO OO 2700, 0 190, 0 8000
0 623+ 880)0 UU0O O OO0 OO0 OOOO
0000, 00000 0000 ooodo oo 3eed
(@0, 0 2710, 0 950000 59.6+ 10.60)0 O
000 0ooo 00,0000 000 oodo, ooo
O 0OOoog oo, fibrinogen, erythrocyte sedim—
entation rate(ESR), CRP, Lp(a) 00O OO OODOOO.
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U obO 00 oob oo,0 000 00 obb ooo
o0 oooob. oobb oo gg 140 mmHg
000 000 00 sommHg DOO0OO DOODOO
oo OO0 oooob oo o4, oooo boo o
00 126 mg/dl OO OO OO0 OO0 OOOOCOO O
oo bbb oog gooo, ooobb boooo
0 240 mg/dL OO OO OODOOOO O0OOOO 130
mg/dL OO0O0 00000, 0000 o000 oo
0 00 000 sowhooo oo 00 oob oobo
TIMIflow ID000 0000 000 00000
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000 0000 U000 0O0O,0000000 00O
000000 OO 000 00 0000 oooo o
000 0000 OO0 OO0 0000 O 000 CRP,
ESR, fibrinogen, Lp(a) 00 OOOO OOOOO. O
O 00 00 0000000 00 000 ooooo
0000 simpsond O OO OOO0O OOOO OOO
oo.

Fibrinogen Dade Behringd (Dade Behring Inc.,
Newark, DE, USA)O Thrombin Reagentt] 0000
Sysmex CA—6000 Sysmex system(TOA Medical
elctronics Co., Japan)d 0 O0OO0O0OO, OOOO
180~350 mg/dLO O 0. 0000000 (ESR)O St—
arrsed ESR analyzer(Mechatronics R & R, Hoorn,
Holland)O O0OO0O OOOOOO, O0O0O0O 0~15
mm/hrd 0 0. CRPO N High Sensitivity CRP(Dade
Behring Inc.)O, OO0 Lp(ad N Latex Lp(a) Re—
agent(Dade Behring Inc.)O0 O0O0O0O Behring Ne—
phelometer 1I(Dade Behring Inc.)O00O OO O0O0OO
00,0000 CRPO 05 mg/dLOO, 000 Lp(a)O
30mg/dLOODOO.
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00 000 00+ 000’0 OO0ODO0OD ooo
000 MS Windows D SPSS—PC 10.0(Statistical
package for the Social Sciences, SPSS Inc. Chicago,
IL, USA)O 0000 Student' s t test 0 Chi—squ—
are test] 00000, p 00 005000 OOOOO
00000 000000 00 Lp@o 0od TIMI
00 O creatinine kinaseOO O0O0O0O0 OOOO O

O Pearson correlationd 00000,

00,0000 0000 (multiple stepwise logistic
regression analysis)] 0000 OO, 00,0000
000 0O0O0ODO 000 000 oo ooooo oo
ooooo.
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000 0000 00000 00 00000 230
(85.2%), 0000 0OO0 40(14.8%)000 000
0 00000 00 00000 1820 (49.7%), 00
00 000 1840(50.3%)00, 0000 00 OO
0000 D00 0000 000(@00.0001). 000
0 000 0000 O 00 000 000 0000 O
000 O 000 (40.7% vs. 16.9%, pd 0.002, Table
1). 000 0000 0000 51.47+ 11.04%, 00
00 56.63+ 12.16%00 0000 0000 OO0

Table 1. Baseline clinical characteristics of Group O
(thrombotic occlusion after coronary intervention) and
Group O (no thrombotic occlusion after coronary int-
ervention)

Group O Group O P
Number 27 366
Age (years) 60.7+ 10.2  61.5+ 10.7 NS
Sex(%) NS
Male 19 (70.4) 271 (74.0)
Female 8 (29.6) 95 (26.0)
Clinical diagnosis (%) 0.0001
Aci:ffjrgiyo Oncqrd"" 23(85.2) 182 (49.7)
Unstable angina 4(14.8) 184 (50.3)
Risk factors (%)
Smoking 16 (59.3) 173 (54.1) NS
Hypertension 9(333) 135(422) NS
Diabetes mellitus 11 (40.7) 62 (16.9) 0.002
Dyslipidemia 311 79 (21.6) NS

Ejection fraction (%) 51.47+ 11.04 56.63+ 12.16 0.027
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(pd0.027, Table 1).
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0000 00000 00 000 OO0 oooo o
0O 0000 150(55.6%), 0 0000 90(33.3%),
0O 0000 30(111%) 0000, 00000 oo
0000 2240 (61.2%), 0 0000 990 (27%), U
0000 430(11.7%)00 0000 OOO DOOO
ooo.

00 0000 00 oooo ooo oo oo oao,
000 00,000 000 0000(Table 2). 00O
00 00000 OO 000 o000 ooooo 13
0(48.1%), 0000 30(11.1%), 0000 110 (40.
7%), 0000 00000 1940 (53.0%), 0000
780 (21.3%), OO0OO 940(25.7%)00 0000 O
00 000 god.

0000 0000 000 00oooo ooo ooo
OO American College of Cardiology/American
Heart Association(ACC/AHA) OO0 0000 AO
00 (0%), B1O 190 (70.4%), B20 60 (22.2%), C

Table 2. Angiographic characteristics

Group O Group O p value

Target lesion (%) NS
Left anterior

descending artery 13 (48.1) 194 (53.0)

Right coronary artery 11 (40.7) 94 (25.7)

Left circumflex artery 3 (11.1) 78 (21.3)
Number of involved vessel (%) NS

One vessel disease 15 (585.6) 224 (61.2)

Two vessel disease 9 (33.3) 99 (27.0)

Three vessel disease 3(11.1) 43(Q1.7)
ACC/AHA types (%) NS

A 0(C0) 8(22)

B 19 (70.4) 198 (54.1)

B2 6(22.2) 101 (27.6)

C 2(74) 59061
Thrombolysis in myocardial infarction flow 0.000]

grade (%)

0 20 (74.1) 42 (13.6)

0 518.5) 28(9.1)

0 1.( 3.7) 130 (42.1)

0 1.( 3.7) 109 (35.3)

*CC/AHAO American College of Cardiology/American
Heart Association
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0 20(7.4%), 0000 AD 80(2.2%), B10 198
0(54.1%), B20 1010 (27.6%), CO 590 (16.1%)
00 0000 000 000 O00(Table 2).

PCIO 0000 0000 TIMI OO0 0000 00
200 (74.1%), 00 50(185%), 00 10(3.7%), O
0 10@7%)000, 0000 00 420 (13.6%), O
0 280(9.1%), 0O 1300 (42.1%), OO 1090 (35.
3%)00 0000 0000 TIMIOOO 0000 O
00 (pd 0.0001, Table 2).

Fibrinogen, ESR, CRP %! Lp(a)2t XA mAefo] A

CRPO OOOO OOO0O 88.9%, OO0 42.3%
00 O0O0O0O OD0OO00O oogg@eoo.oool), ooo
0 0000 497+ 518 mg/dL, 0000 2.27+ 4.23
mg/dLO0 0000 0000 0000 ood@edo.
002, Table 3 and 4, Fig. 1).

00 00000 0000 ooobo ooooo o
0 CRPO 0000 ODOO0O 87%, OOOO 63.7%
00 0000 ODO0OO oooo@eno.nze), 0000
000d 527+ 554 mg/dL, OOOO 3.00+ 4.29
mg/dLO0 0000 0000 0O00(D0.024). O
000 000 0000 ooobo ooooo ooo

Table 3. Seropositivity of erythrocyte sedimentation rate,
C-reactive protfein and lipoprotein(a) between Group
O (thromtotic occlusion after coronary intervention)
and Group O (no thrombotic occlusion after coronary
intervention)

Group O Group O P
(nO27) (nO 366) value

Erythrocyte Sedimentation
rate (%)
C-reactive protein (%)

Lipoprotein (a)(%)

16 (59.3) 124 (33.9) 0.008

24 (88.9) 155 (42.3) 0.0001
12 (44.4) 68 (18.6) 0.001

Table 4. Serum concentrations of erythrocyte sedimen-
tation rate, C-reactive protein and fibrinogen between
Group O (thromtotic occlusion after coronary interv-
ention) and Group O (no thrombotic occlusion after
coronary intervention)

Group O
(nO 27)

Group O P
(nO 366) value

Erythrocyte sedim-
entation rate
(mm/hr)

C-reactive protein
(mg/dL)

Fibrinogen (mg/dL) 298.81+ 72.15 280.06+ 185.44 NS

38.11+ 33.16 21.51+ 25.99 0.017

497+ 518 227+ 4230.002
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Fig. 1. The value of C-reactive protein was significantly
higher in patients with thrombotic occlusion after co-
ronary intervention (Group O) than that in patients
without thrombotic occlusion after coronary intervention
(Group 0O).

p=0.002

A\

Group | Group I

Fig. 2. The value of fibrinogen were not different bet-
ween in patients with thrombotic occlusion after PCI
(Group O0) and in patients without thrombotic occlu-
sion after PCI (Group O).

CRP 0000 0OOO 100%, 0000 21.2%00 O
000 0000 00O00(@D0.0001), 0000 OO
00 322+ 1.72 mg/dL, 0000 1.06+ 2.58 mg/dL
00 0000 000 000 0O00(OINS).

Fibrinogend OO00 298.81+ 72.14 mg/dL, 00
00 28006+ 18544 mg/dLO0 O 000 000 O
00 000 (Table 4, Fig. 2).

ESRO 0000 OO0 59.3%, 00 33.9%00, OO
00 0000 000O0(@D00.008), 0000 0000
38.11+ 11.16 mm/hr, 0000 2.27+ 4.23 mm/hrd

0 0000 0000 000 (@pd0.017, Table 3 and 4).

Lp(@)0 30 mg/dLOO00 OO0 0000 44.4%,
0000 186%00 0000 D000 0000 (pO
0.001, Table 3, Fig. 3), 1000 0000 34.97+
30.60 mg/dL, 0000 21.90+ 14.15 mg/dLO0 00

Fig. 3. The patients with lipoprotein (a) higher than 30
mg/dL were more prevalent in Group O (thrombotic
occlusion after coronary intervention) than in Group O
(no thrombotic occlusion after coronary intervention)
(44% vs. 18.6%0 pOd 0.001).

00 0000 ODO0O0(@eOo0.036). 80 O OO Lp(a)
O 0000 0000 3324+ 31.56 mg/dL, OOOO
18.19+ 1423 mg/dLO0 O0O0O0O OOOO OOO
0 (p00.048), Lp(2)d 30 mg/dLO OO OO0 OO
00 45%, 0000 21.6%00 0000 OoOOO O
000 000@00.020). OO Lp(@O TIMI OO,
creatine kinased 0O0O0O0O OOOO OO Pear—
son correlation0 00 Lp(@)d TIMI OO, CK OO
00 000 00000 0000 ooodmMIoon
rJ —0.105, pd 0.0540 CKO r(J —0.012, p[J 0.808).

24 gHY A LYo oAU S CHE B
00 000 00 000 booo ooogo oo
Logistic regression analysisCl 0000 000 OO
ooo oo, 0o, 00, 000,00,0000, 00
00 00O 0000 000 00,0000 ooo oo
(OROS5.71, C.I01.587~20.587, p 0.008), CRP O
0O OO(ORO6.081 C.101.183~31.252, pd 0.031),
Lp(a) OO 00O(ORO0.035, C.I101.103~13.437, pO
0.035), 0O TIMI flow(ORO0.212, C.I00.107~
0.420, p00.0001) OO OO OO0 OO0 oOOO
00000 oOoooo. oo, fiorinogenD OO0 O
0000 OO0 00000 oooo(Table 5).

MM Y UM 5 Strategy
00 OO0 000 OO0 270 O 260 (96%)0
0doooo 000 00 00 ooooo 10 @%)0
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Table 5. The probability of thrombotic occlusion after
coronary intervention by multivariate logistic regression
analysis

Odds g5 ¢ P
ratio value

5.715 1.587-20.587 0.008
3.849 1.103-13.437 0.035
6.081 1.183-31.252 0.031

Diabetes mellitus
Lipoprotein(a)
C-reactive protein

Thrombolysis in myocardial

. . 0.212 0.107— 0.420 0.0001
infarction flow

Table é. Clinical and angiographic outcomes after ad-
ditional use of Reopro®(Group A) and after intracoro-
nary Urokinase(Group B) in patients with thrombotic
occlusion

Group A GroupB p
(nd14) ((MO9) value

Clinical success (%) 12(85.7) 7(77.8) NS
Angiographic success (%) 12(85.7) 7(77.8) NS
Failure with major
complicoﬂonjs (%) 2(143) 2222
Death (%) 1C7) 1(1.1) NS
Bypass surgery (%) 1(7) 1(11.1) NS
Myocardial infarction (%) 0( 0) 0C 0) NS

000000000 0oo0ooo ooooo. o
0O 00 0O 20(7%)00 OO0O0O0O0O oooooo,
10(@%)00 000 0 000 oooo oooooo
0, 100(%)00 000000 low—molecular weight
heparind Dalteparin(Fragmin®)0 0000 0000
oo.

140 (52%)0 00 OO0 glycoprotein Ob/Oa O
00 0000 Reopro’ OOOO OO OO0 O stent
0 0000 120000 00000 ooooooo, 1
000 CABGLO OOOOO 1000 OOOO0O. 90
(333%)000 0000 OO0 OO D000 urokin—
asell OOOOO OO0 O stentD OOOO 7000
00000 ooooooo, 10000 oooo ogo
0 CABGU UO0O0OO 10000 oOoOooo. O, o
00000 OOooooo ooo oo ogoo go
0 000 000 0000 000 0oo ooo oo
O OO0 (Table 6).
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ik

PCI O OO OO 000 OO, 00 0o 000, o
U oboboo obboo 0ob oo boo ooooo o
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00 O 00O, PCIOD 000 0000 00 oo
00 OO0 OO0 O 00 00 000 0000 00
00,00 00 0 0000 000,20 0 00 00
0 00 000 00 0000 oooo®

PCI OO OO 00O 000 000 00 000 O
00 OO0 000 0000 00000 000 00
0 0 000 D000, 0000 0000 000 O
0 D000 000 OO0 00 000 ooo2#2

Ellis 0?0 BOOOO 000 PCI OO0 00O OO
00 000 00000 OO0 00 000 000 00
00, 000 00,% bend pointD branch point, O
00000 0000 00 00,0000 000 00
00,2®% goo 000 00 60° 000 000 O
0 000 000 00000 000 ooo ooog®
Taeymans 0?®0 000000 OO0 000 DOO,
0000 0000 0000 00 0 0000 0000
00000 ooo.

0 000 000 000 00 00000 000
0 PCIOO OO 000 OO0 0000000 000
0 00,00 00 O PCIOO 20 OO0 00O, 00
0 00000 00 0000.00, 000000 PCl
00 OO0 00 000 00 000 0000,00 O
000 000 00 00 0 000, 0000 00 00,
00 OO(residual stenosis)d OO OO, OO OO
00, 00000 000 OO0 000 00, 00 000
0DOoooo ooo oo

0 00000 000, 00 TIMIOO 00 000
0000 0000 00000 0OO0O00. 000
EPIC triald 00O OO0 0OOOO0 00O O OO
00 000 0000 000000 00 00,00 0
00 000 00 00,000,000, 0000040,
lesion complexity 00 000 OO0 OO0 OOO
0000 abciximabD OO0 O OO0 0000 O
00 0000 ooooo.®

00 D0000 000 00000 00 000 00
0 000 0000 000 000 00 000 fibri-
nogend CRPO OOOOO OO0 0000 0000 O
00 000 0000 000 00 000 OO .29
Fibrinogend OO0 glycoprotein Ob/O0a OOO0O
00 D000 0000 0000 000 000 000
O, fibrinogend OO0 fibrinOOO OOOO plasma
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viscosityd 00 0000, 00000 000 0000
00 0D0O00 0000 000 000 0000 000
000, 000 00 OO, stroke 00 000 OO0
0 000 0 0000 OO0 00000 0000 00
O DD.8)30)31)

Berk 00 0ODODO DOO OO0 OOOOO
000 000 0O 0000 000 0000, 00 00
00 000 0000 fibrinogend CRPO OO0 OO
00000 0O0.000 0000 000 0000 00
fibrinogend OO0 OOOD 000 0000, O
00000 OO0 000 000 000 00000 O
0000 fibrinogen D000 OO0 000 0000
000000, 0000 0000 00000 00O0.

CRPO O0OOO0 O OO0 OO0 00O 00O OO0
0ooo,®3 crPO OOOO OO0 OO0 OO0
0 0000 000 0000 OO0 coronary event(
000 0000 00,*®% ooo 000 00000
000 000 00000 000 0ooo.3? crePO
0000 D000 000 00 000 000 000
00 000,00 OO0 O4d, Chlamydia pneumoniae,
Cytomegalovirus, Helicobacter pylori 00 000
0000 00®“* gooo 0000 oxidized low
density lipoprotein 00 000,*” Vincenzo 040
CRPO 00 OO0OO0OOO adhesion moleculed ex—
pressiond 0000 O0OOO00 00000 0000
0000 000 00 0000 000 000 0 00
00 000 00000. CRPO OO OO OO0 OO0
00 000 000 000 O 0000 000 00 O
0000 00000 0000 0000 000 CRP
0 00000 0000 000 O 000 CRP OO0
0 000 0000 000 0000 000000.0
00, CRPO 0000 OO0 OO0 000000 OO0
00000 0000 0000 0000, 000 00
00 00000000 000 00000 oO00O.
Ridker 03’0 000 CRPO OO0 DOOOO OO
000 00000 000 000000 000 00
00 0O 000 00000 000000 00 000
0000000 00000 00000 000 00 0
000 000 000 000000 oDoo oog.®
Vincenzo 0*°0 00 0O CRP OO0 00000
00000 OO0 O 0 000 00000 0 000 O

00 000 0000 00000 000 00 00 O
00 0 000 0000 000 00000 000 O
ooo.

Lp(a)0 19630 Bergd OO OO0 O 0OO0OO
00 0000 0000 00000 00 00 000
00000. Lp(@d 0000000 0000 000
00 000 00 plasminogen OOOO00O O0OO
0 plasmind 00 00000 00000 OOOO in
vitroOO 00000 000000 000 OO
Statind 0000 OO0 Lp(@)D 00000 0000
00 20%00 000000, LDL—cholesterold O
0000 00 00000 00000 lipid cored O
00 00 0 00.* pangas 00 0000 00O
0 0000 00000, 00 00 00000 Lp@)
0 000 00000 000, Stubbs 040 OO O
0 000 0O 0000 000 0000 Lp@@) 000
30 mg/dLO0D0 00 0000 000 0000 00
00000 00000 30 mg/dLO000 000 OO0
0 0000 62%00 00000 00000. Haider
0®0 00 DOD0OO00D0O0 00 Lp@O 000
00000 0 00000 000 000 000 00
0 00000, 0 O Lp(@0 0000 34(13~47)
mg/dLO00. O 00000 Lp(a) leveld 30 mg/dL
000 000 PCI 0 000 000 0000 O 0O
00 O0ooo.

PCI 0 OO0 OO0 OO0 0000 redilationd OO
00000 000000 000 000 0000 O
00,%#249-5Y 0go o0 000 000 00 000
000 00002 000 000 000 0000 O
00 00 OO0 000 000 000 000 000 O
0 g goooo 00000 00 000 000
0 OO0 000 000 000 000 000 000
000 000 000.00 00 0000 00 0 O
00 000 0000 0 000 00000 00 00
0 00000 000000,

o Ok
L =
AP
000 0000 000 (percutaneous coronary in—

terventionOPCI) O OOCOO OO OOO OOO O
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0O 0000, 000, 00000d0ddg ooo oo
00 0000 0000 o000 Ooooo oo og.
0 00000 OO0 000 00O OoOoo fibrinogen,
CRP,Lp(2)J OO0 OO OOOOO O0O0.

REIER

19990 1000 20000 7000 PCIO OOOOO
00 0000 OO0 OO0 O PClO OO OO0 O
00 0000 27000623+ 880, DOOO190
8)0 0000 OOO 366000 O 59.6+ 10.600,
00002710950 0000, 000 OO0 OO0OO
fibrinogen, CRP, Lp(a) OO OOOO OO OO0 O
000 0000 000 ooooo.

2 1t

1) FibrinogenD] OOO0O O OO0 OO0 OOO
ooo.

2) CRP OO0 OO0 0O O0O0O0O 0000 OO
00 000((88.9% vs 42.3%, p<0.001), 0O0O0O
0000 OO0O0@4.97+ 518 mg/dL vs. 2.27+ 4.23
mg/dL, pd 0.002).

3) Lp(@Ud 30 mg/dLO0OO OO0 D000 44.
4%, 0000 18.6%00 OO0O0O OO0 (pO0.001).

4) 0000 000 0000 O o0oo oooo
110(40.7%), 0000 620 (16.9%)00, 0000 O
000 000 ((pO0.002).

5 0 0000 0000 0000 00oo TiMigd
00 00O (pO0.0001).

6) PCl 0 000UO0O OO0 OO0 ODOD OoOOdd
0O 00 000 0000 00 oooo ooo©Rro
5.715, 95% C.10 1.587~20.587, pl] 0.008), TIMIO
0 (ORO0.212, 95% C.100.107~0.420, p[1 0.0001),
CRPO 00 (ORO6.081, 95% C.I01.183~31.252, p
00.031), Lp(@ O0O(ORO3489, 95% C.I01.
103~13.437,p00.035)0 OO0 OO0 OO0O.

7) 00 000 OO0 OO0 OO0 OO 270 O
14000 OO0 000 OO0 000 00 oooo
redilation O stentd 000 120(85.7%)00 O0O0O
00 00000 10(%)00 000000 10(7%)
00 0000 00000 ooooo.eoooo oo
0000 00 O0ODO ODODOD O0ogg 7d(77.8%)
00 00000 00000 10(11.1%)00 00oo
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