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ABSTRACT

Background[] Restenosis is still remained as the most important limitation in clinical practice with coronary
stent. Experimental study in a porcine model and clinical study in patients with coronary artery disease were
performed to test the efficacy and safety of various anti-platelet agents (Aspirin, Ticlopidine, Cilostazol) to
prevent restenosis of coronary stent. Methods[] In animal study, Cilostazol 200 mg/day (Group O, n 7) or
Ticlopidine 500 mg/day (Group O, nJ 4) in addition to Aspirin (300 mg/day) was administered to pigs from
3 days before stenting to 4 weeks after stenting. Angiographic and pathologic findings were compared at 4
weeks after stenting. In clinical study, 134 patients underwent coronary stent as Group A (46 patients with 49
lesions[] 39 M, 7 FO 60.8% 10.1 year) receiving 300 mg Aspirin and 200 mg Cilostazol, and Group B (88
patients with 92 lesions[ 63 M, 25 FO 60.6x 8.8 year) receiving 300 mg Aspirin and 500 mg Ticlopidine
between Sep '97 and May '98 at Chonnam University Hospital. Results[] Angiographic degree of stenosis at
baseline, immediately after and at 4 weeks after stent was not different between Group U and O . With the
histopathologic examination of the stented artery segments 4 weeks after stenting, diameter stenosis was 44.8+
25.5% in Group I and 64.2% 6.7% in Group O, which was not different (pO 0.054). In clinical study, clinical
diagnosis and indications for stent were not different between two Groups. Acute stent thrombosis developed in
one (1.1%) of Group B and subacute stent thrombosis in three (6.5%) of Group A. Restenosis of the stented
coronary artery was observed in 3 (18.8%) in Group A and 10 (37.0%) in Group B (p[0 NS). Minimal luminal
diameter was 2.17+ 1.49 mm in Group A and 2.05% 1.15 mm in Group B (pO NS). No patient in Group A
developed side effect, while 4 (4.5%) patients developed side effects including toxic hepatitis in one, gastritis in
one patient and thrombocytopenia in two patients. Conclusion] Combination antiplatelet therapy with
Cilostazol and Aspirin is equally effective and more safe in the prevention of coronary stent restenosis, compared
with the conventional therapy using Ticlopidine and Aspirin. (Korean Circulation J 1999529(4):357-365)

KEY WORDS[ Coronary stent - Restenosis - Cilostazol - Ticlopidine.

go0O000Ooo1998d 100 70

O0ooo0gOa999o0 40 20

gooooooo,s01-v57 OOO0O0O OO 010 80O OOOOOOO Ooooo
000 (062) 220-6243- 000 (062) 228-7174

E—maild myungho@chollian.net

357



N B

0000 000 000 0000 0000 00 0
000 000, D000 00000 000 O 00
00 OO0 0000 00 000 00 OO0 00 00
0O 00 0000 000 00 00000 00 O
0% 0000 000 000 0000 0000 O
000 0000 00 00 0 00 0000 0000
0 0000 000 00000000 00000
0 000 0000 0oo0.®® ooo 0o 000 00
00 OO0 0000 00 000 0000 000 00
0 000 0000 0000 00 00000 000
00 00 000000 00000 0000 00 O
000 0D00D0 00000 00000, 000, 00
00 OO0 0000 000 0 00 0000 000
000 000D 000 00000 O 0000 00
0ooo 0o oo ™@

000 000 0000 0000 00000 000
00 00000 000000 00000 000,00
00 0 00000 000000 00 0 000 00
0 000 00 OO0 0000 00. 000,000
000 OO0 0000 00 00 O 000 D00 O
00 OO0 0000 O 000 0000 00 000
0000 00 DOO0ODO0D 000 00 0000 O
0 00000 000 000000 000 0000
DD.ll)

Cilostazold 000 0000000 OOOO pho—
sphodiesterasell OOO0O OO0 OO0 dO0OO
000 D00 0O0. 0000 000 000 000
00 OO0 00 0 000 000 00000 0000
00 000 000D 000 00 0000 D00,
Cilostazoll Aspirind OO 0O0O0OO 0OO0O OO0
0 00 OO0 00 OO0 000 00 ooo®®
000, 000 Cilostazold Aspirind OO OO0 O
000 000 OO0 000 000 000 0000
000, 00 O0O00 000 000 D000 00
000 Aspirind Cilostazold OOO0OO Asprind
Ticlopdine 00000 0OOO0O OO0 00O OO
000 OO0 0000 0000000 D00 000 O
000 000 00 000 00000 o0d.

358

et 3 U

S 4
00 000 00000 OO oooooo oogd
00 000 00 O oooooo, 00 30 Kgo O
00 00 3000 00000 0ooo ooo goo
000 OO0 0O 000 OO0 Oooo o ooo o
00. 00 000 ODO0O0O0 oooogd oo oo
diltiazem 180 mgll OO 0000, OO0 OO OO0
0000 0000000 oooo ooo oooog.
0000 OO0 00O 3000 0oOod oo 400
0000 000 oOomO7)aoo Aspirin 300 mg
O Cilostazol 200 mgd, OO (MmO4)D OO Aspirin
300 mgO Ticlopidine 500 mgd OO OOO0OO.
000 0OD0ODOODO D0000o00 0od ooo oo
000 000 Ketamine 12 mg/kgd Xylazine 8
mg/kgDl 000000 OOO0OO OOO O OO0
0 0000 lidocaine 00000 OO0 OOO OO
000 000 O 0000 OO0 8 Fr. sheathd O
000 OO0 Judkins Left 40 O0O0O0O OOOO O
000 0000 Oooooo. 0000 ooo o oo
0 000 00000 000oooo oo oooooo
00 C—arm(PhillipsD 0 BV-Gold)d OOOO OO
0000 (Fig. 1), Video recordingdl 0000 OOO
0 0000 00000 Cardio 500(Kontron)O O
000 000 00 000 000 oooo oooo
00000. 0000 Palmaz—Schatz stent(Cordis
Johnson & Johnsond O00)O Non—compliant PTCA
balloon catheterd OO O O00O0O0O0O0 OO001.30

ot

o Stent
Overdilation
Injury

Fig. 1. Stent overdilation injury was performed in a po-
rcine coronary artery.
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Fig. 2. Methods of the calculation of internal elastic lo-
mina and neointimal area, and histopathologic stenosis.

Table 1. Baseline clinical characteristics
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19970 90U OO 19980 5000 OOOO OO
0O 000 000 0000 Ooooo oooo coo
0 000 000 000 000 oooo oooo o
0000 00 13400 0000 AO@EO Aspirin
300 mg+Cilostazol 200 mg)d BO (OO Aspirin
300 mg Ticlopidine 500 mg)d 0 OO0 00O (Table
1), 000 00 30000 0O00oOooood oooo

gt

Group A (Aspirin+Cilostazol) Group B (Aspirin+Ticlopidie) P

Number (Lesion number) 46 (49 ) 88 (92 )

Age (years) 60% 9 61£ 10 NS

Sex (male/female) 39/ 7 63/25 NS

Clinical diagnosis (%) NS
Acute myocardial infarction 23 (50.0) 46 (52.3)

Unstable angina 16 (34.8) 35 (39.8)
Stable angina 7 (15.2) 7 ( 8.0)

Risk factor (%) NS
Current smoker 40 (87.0) 50 (56.8)
Hypercholesterolemia 16 (34.8) 30 (34.1)

Hypertension 20 (43.4) 30 (34.1)
Diabetes mellitus 8 (17.4) 7 ( 8.0)

Follow-up 1506 ) 24 (27 )

Age (years) 58+ 10 61+ 10 NS

Sex (male/female) 13/ 2 17/ 4

Ejection fraction (%) 51+ 13 53+ 11 NS

Clinical diagnosis (%) NS
Acute myocardial infarction 12 (80.0) 12 (50.0)

Unstable angina 1(6.7) 10 (41.7)
Stable angina 2 (13.3) 2(8.3)
Risk factor (%)
Current smoker 12 (80.0) 11 (45.8) NS
Hypercholesterolemia 3 (20.0) 8 (35.4) NS
Hypertension 5(33.3) 10 (41.7) NS
Diabetes mellitus 1(6.7) 3(12.5) NS

Values are expressed as mean value+ SD or number (%) of patients.
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Fig. 3. Neointima was induced at 4 weeks after stent
overdilation injury in a porcine coronary artery.
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000 00 283+ 025 mm, OO 256+ 0.28 mm,
000 0000 3.30+ 044 mm, 3.29+ 0.13 mm,
000 OO0 400 291+ 0.37 mm, 2.65+ 0.52 mm
00 0000 000 000.

2) 000 OO0 4000 00 000 0000 0O O
0000000 000 0000 000 00 0000
00000 000 00 000 O 000(Fig. 3). O
000 000 OO0 452+ 1.80 mm? OO0 4.32+
156 mm? 00 000 00 251+ 0.82 mm?% 00
155+ 1.33 mm? 0000 OO0 OO0 202+ 0.93
mm? 00 277+ 0.74 mm? 00000 OO0 OO0
OO0 44.8+ 255%, 00 64.2+ 6.7%00 O 000
000000 000 000 000 (p00.054, Table 2).
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1) 0000 OO0 Oooo A0 4600 390,
00 70,00 OO 60.8+ 10.10) 49 00O, BO 88
0@0O e300, OO 250, 60.6+ 880) 920000
0000 0 0oo oobo oob oboo ooooo
0,00 OOoo A0 000 00O 70(15.2%), O
000 000 160(34.8%), 00O DO 230 (50.0%),
BOD OO 70(8.0%), 3500 (39.8%), 460 (52.3%)
0O00.000 000000 AOOO de novo lesion

Table 2. Angiographic and histopathologic assessment of stented artery in a porcine model in Group A (Aspirin

+Cilostazol) and Group B (Aspirin+Ticlopidine)

Group A (nO 7) Group B (nO 4) p value
Angiographic
Initial luminal diameter (mm) 283 + 0.28 2.56 + 0.44 =>0.05
Post-stent diameter (mm) =>0.05
Follow-up luminal diameter (mm) 291 + 037 2.65 + 0.52 =>0.05
Histopathologic
Internal elastic lamina area (mm?2) 452 + 1.80 432 = 1.56 =>0.05
Luminal area (mm?2) 251 £ 0.82 1.55 £ 1.13 =>0.05
Neointimal area (mm?2) 202 £ 0.93 277 + 0.74 =>0.05
Area stenosis (%) 448 + 255 642 + 6.7 =>0.05
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50 (10.2%), 000 OO 50(10.2%), suboptimal
result 310 (63.3%), 000 0O 80(16.3%)000,
BOODO OO 80(8.7%), 70 (7.6%), 530 (57.6%),
240(26.1%) 0000, 00 000 O 000 000
00 0000 000 000 000 (Table 3).

2) 0000 000 000 000 000 000
00 000 000 AOOOO 000 BOOOO 1
0,000 000 000 ADOO 300 00000
BOOOO DOO(Table 3).

3) 0000 000 000 00 0000 0000
AD 150 1600, BO 240 270000 00000

Table 3. Target lesion characteristics in patients

Group A Group B
(Aspirin+  (Aspirin+ p
Cilostazol) Ticlopidine)
Number (Lesion) 46 (49 ) 88(92 )
Vessels of targer lesions (%) NS
LAD 25 (51.0) 54 (58.7)
LCX 8 (16.3) 8( 87)
RCA 16 (32.7) 30 (32.6)
ACC/AHA lesion classification (%) NS
Type A 1(24) 222
Type B 22 (44.9) 41 (44.6)
Type B2 12 (24.5) 15(16.3)
Type C 14 (28.6) 34 (37.0)
Number of diseased vessels NS
1 36 (73.5) 66 (71.7)
2 8 (163) 16(17.4)
3 5(10.2) 10(0.9)
Indications for stenting (%) NS
Elective 5(10.2) 8( 87)
Restenosis 5(10.2) 7(7.6)
Suboptimal PTCA 31 (63.3) 53 (57.6)
Bailout 8 (16.3) 24 (26.1)
Types of stent NS
GFX stent 13 (26.5) 35 (38.0)
Freedom stent 10 (20.4) 11 .(12.0)
Wiktor stent 7(143) 16(17.4)
CrossFlex 12 (28.6) 13 (14.1)
Microstent O 4 (9.5 7(7.6)
MAC stent 3( 6.1) 10009

0,00 0000 0000 oooo ooo oo o
000 AO 000 000 30(8.8%), OO0 O
00 10(6.3%), 10000 120(75.0%), BOO O
0 30 (11.1%), 120 (44.4%), 120 (44.4%)00 0.
000 O0O0OOD00O AOOO de novo lesion 30
(18.8%), OO0 OO 20 (12.5%), suboptimal result
80 (50.0%), 000 0O 30(18.8%)000 BOOO

Table 4. Target lesion characteristics in follow-up patients

Group A Group B
(Aspirin+  (Aspirin+ p
Cilostazol) Ticlopidine)

Number (Lesion) 1506 ) 2427 )
Clinical diagnosis (%) NS

Stable angina 3(18.8) 3(11.1)

Unstable angina 1( 63) 12(44.4)
Vessels of targer lesions (%) NS

LAD 12 (75.0) 19 (70.4)

LCX 0( 0.0) 1(37)

RCA 4(25.0) 7 (25.9)
ACC/AHA lesion classification (%) NS

Type A 0( 0.0) 1(37)

Type B 8 (50.0) 5(18.5)

Type B2 3(18.8) 4(14.8)

Type C 5(@31.3) 17 (63.0)
Number of diseased vessels NS

1 12 (75.0) 15(55.6)

2 2 (12.5) 7 (25.9)

3 2 (12.5) 5(18.5)
Indications for stenting (%) NS

Elective 3(18.8) 31

Restenosis 2 (12.5) 5(18.5)

Suboptimal PTCA 8 (50.0) 10(37.0)

Bailout 3(18.8) 9 (33.3)

Types of stent NS

GFX stent 3(18.8) 12 (44.4)

Freedom stent 4 (25.0) 4 (14.8)

Wiktor stent 2 (12.5) 5(18.5)

CrossFlex 4 (25.0) 3(1.1)

Microstent O 1( 6.3) 0( 0.0)

MAC stent 2(12.5) 31

LADO left anterior descending artery, LCXO left circu-
mflex artery, RCAO right coronary artery, ACC / AHADO
American College of Cardiology / American Heart Asso-
ciation, PTCAO percutaneous transluminal coronary
angioplasty

LADO left anterior descending artery, LCXO left circu-
mflex artery, RCAO right coronary artery, ACC / AHAO
American College of Cardiology / American Heart Asso-
ciation, PTCAO percutaneous transluminal coronary
angioplasty
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Table 5. Quantitative coronary angiographic data in follow-up patients

Group A (Aspirin+Cilostazol, n=15) Group B (Aspirin+Ticlopidie, n=24) P

Before stenting

Reference diameter (mm) 294 + 0.93 281 + 0.60 NS

MLD (mm) 1.09 £+ 0.77 0.60 £+ 0.40 NS

Diameter stenosis (%) 680 =+ 13.5 772 * 152 NS
Immediately after stenting

Reference diameter (mm) 278 = 0.57 292 + 0.59 NS

MLD (mm) 290 + 0.54 286 + 0.68 NS

Diameter stenosis (%) —-48 £ 10.2 2.86 + 0.68 NS
At 6-month follow-up

Reference diameter (mm) 3.57 + 0.8] 3.15+ 091 NS

MLD (mm) 217 £ 149 205+ 1.15 NS

Diameter stenosis (%) 422 * 345 362 £ 294 NS
Acute lumen gain (mm) 1.98 + 0.61 224 + 0.78 NS
Late lumen loss (mMm) 073 + 1.27 0.81 + 1.50 NS
Loss index 0.43 £ 0.74 0.71 £ 1.50 NS
Restenosis rate (%) 18.8 37.0 NS

MLDO minimal luminal diameter

Table 6. Complications associated with combined an-
tiplatelet therapy

Group A Group B
(Aspirin+ (Aspirin+
Cilostazol, n=46) Ticlopidine, n=88)
Acute occlusion 0 (0.0) 11D
Subacute stent
thrombosis 365 000
Side effects
Thrombocy-
topenia 009 2@
Gastritis 0 (0.0) 1(1.1)
Toxic hepatits 0 (0.0) 11D

0 00 30(11.1%), 50 (18.5%), 100 (37.0%), 9O
(333%) 0000, 00 OO0 O OO0 ooooo
0000 OO0 000 000(Table 4).

4) 6000 UUO0O 0O0O0OO0 COooOOoO 0o Oooo
oo0oO0O0O ADOOO 18.8%, BOOO 37.0%00 O
OO0 OO0 oooeoo2. 00 ooooooo
00 000 OO0 00 OO0 000 AOD 247+ 149
mm, BO 2.05+ 1.15 mmO 0 0000 OO0 OO
O (Table 5).

5 0O0O 00O 0000 AODOOO ooog, Bo
00 00O 00 10,00 10,000 00O 20 O
0 00000O.00 000 00oo BOO 10000
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000 00000 (Table 6).

o
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0 STRESS'O 00O OO0, 0000 00O O
00 6000 OO0 OO0 0OOO0O 00000 OO0
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0 0000 000 0000000 0000 0000

0 000 0 00 000 0o00.
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2) 0000019970 9000 19980 5000 O
0000 OO0 0O0O0O OO0 oooo oooo o
0000 00 13400 OOOO0 AO@O Aspirin
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1) 00 000 0000 0000 o0 0ooo oo
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(6.3%), OO0000 120(75.0%), BOO OO 30O
(11.1%), 1200 (44.4%), 120 (44.4%) OO0OO. O
00 OO00O AOOO de novo lesion 30 (18.8%),
000 0od 20 (12.5%), suboptimal result 80
(50.0%), OO0 OO 30(188%)000 BOOOO
00 30(11.1%), 50 (18.5%), 100 (37.0%), 90
(333%)000. 6000 DOOODO ADDODO 18.8%,
BOOO 37.0%000(@0O0.2). U0 OOOO OOO
00 00 000 00 00 000 A0 217+ 149
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ooo.
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