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A Randomized Comparison of Cilostazol Versus Ticlopidine
Therapy after Elective Coronary Stent Implantaion
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ABSTRACT

Background[] Percutaneous transluminal coronary angioplasty (PTCA) is a widely acceptable treatment for
ischemic heart disease. However, restenosis after successful PTCA, which develops in 20—-30% of all patients,
remains a serious late complication. This study was performed to compare the efficacy of cilostazol with that
of ticlopidine for the prevention of stent restenosis. Materials and Methods[ Fifty three patients who had
undergone coronary stent implantation were divided into group A (nJ 25) receiving 100 mg aspirin and 200
mg cilostazol and group B (0 28) receiving 100 mg aspirin and 500 mg ticlopidine, between Sep 1998 and
Feb 1999 at Pusan Paik Hospital, Inje University. Clinical and laboratory evaluations were preformed at re-
gular intervals. Results[] There were no differences in baseline characteristics between the two groups. Coro-
nary artery restenosis was observed in 5 (20.8%) patients of group A and 8 (26%) of group B, a difference
which was not statistically significant (p[J NS). The minimal luminal diameter was 2.10+ 0.89 mm in group
A and 1.93% 0.65 mm in group B (0 NS). Two patients in group A complained of headaches, while 6 1.
4%) patients of group B developed side effects including thrombocytopenia in 2 patients, and skin rash in 2
patients (Ed- what of the remaining 2 patients with side effects in group B?). No instances of cardiac death
occurred during the follow-up period. Conclusion(] The findings of this study suggest that aspirin plus cilos-
tazol may be a safer as well as an qually antithrombotic regimen, compared to that of aspirin plus ticolpidine,
for recovery after elective coronary stent implantation. (Korean Circulation J 2001:31(8)-780-787)
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Table 1. Baseline clinical characteristics of patients

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

Number (Lesion number) 25 (27) 28 (32)

Age (years)* 55+ 9 59+ 10 NS

Sex (male/female) 20/5 22/6 NS

Clinical diagnosis (%) NS
Acute myocardial infarction 14 (56.0) 17 (61.0)
Unstable angina 7(28.0) 7(25.0)
Stable angina 4(16.0) 4((14.0)

Risk factor (%) NS
Current smoker 17 (68.0) 15 (53.0)
Hypercholesterolemia 15 (60.0) 13 (46.0)
Hypertension 7 (28.0) 13 (46.0)
Diabetes mellitus 6(240) 3(11.0

Data are expressed as *0 Meant SD
NSO no significance

Table 2. Target lesion characteristics in patients

Group | Group B
(Aspirind  (Aspirind  p
Cilostazol) Ticlopidine)
Number (Lesion number) 25 (27) 28 (32)
Vessels of target lesions (%) NS
LAD 16 (59.3) 14 (43.8)
LCx 2(74) 6(18.8)
RCA 9(33.3) 12(37.5)
ACC/AHA lesion type (%) NS
A 4(148) 4(1295)
B 10 (37.0) 12 (37.5)
B2 9 (33.3) 7(21.9)
C 4(148)  9(28.1)
Indications for stenting (%) NS
Elective 4(148)  9(28.1)
Restenosis 1(37) 0( 0.0
Suboptimal 13 (48.1) 21 (65.6)
Bailout 9(333) 2( 6.3)
Types of stent (%) NS
GFX stent 25 (92.6) 31 (96.9)
Nir primo stent 2(7.4) 131
Follow-up number 24 (25) 26 (28)

(Lesion number)

S|
000 00 O reference diameterd AOOOO 3.

LADUO left anterior descending artery, LCxO left circum-
flex artery, RCALO right coronary artery, ACC/AHAO Am-
erican College of Cardiology / American Heart Associ-
ation, NSO no significance
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Table 3. Coronary angiographic data in follow-up patients

Group | (AspirinO Cilostazol)

Group B (Aspirind Ticlopidine) P

Before stenting [nO 25] [nO 28]
Reference diameter (mm) 3.19+ 0.57 3.12+ 0.36 NS
MLD (mm) 0.66x 0.28 0.75+ 0.36 NS
Diameter stenosis (%) 79.02+ 7.68 7482+ 11.17 NS
Immediately after stenting [nO 25] [nO 28]
Reference diameter (mm) 3.20+ 0.55 3.15¢ 0.35 NS
MLD (mm) 3.30+ 0.39 3.18+ 0.27 NS
Diameter stenosis (%) —4.52+ 11.58 —1.80+ 12.03 NS
At 6-month follow-up [nO 24] [nO 26]
Reference diameter (mm) 3.17+ 0.58 3.13+ 0.39 NS
MLD (mm) 2.10+ 0.89 1.93+ 0.65 NS
Diameter stenosis (%) 36.03+ 23.93 39.74+ 23.35 NS
Acute lumen gain (mm) 2.62+ 0.35 2.43+ 0.51 NS
Late lumen loss (mm) 1.12¢ 0.71 1.26x 0.57 NS
Restenosis (%) 20.8 26.0 NS
MLDO minimal luminal diameter, Data are expressed as *0 Meant SD
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Fig. 1. Reference diameter measurement and minimal
lumen diameter (MLD measurements before and after
stent implantation and at follow-up were not different
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Table 4. Complications in Group A (Aspirind Cilostazol)
and Group B (AspirinO Ticlopidine)

Group A Group B
(Aspirin+ (Aspirin+
Cilostazol) Ticlopidine)
Number 24 26
Complication
Subacute thrombosis 0 0
Death 0 0
Emergent CABG 0 0
Thrombocytopenia 0 4
Headache 2 0
Rash 0 2

Data are expressed as *0 Mean+ SD
NSO no significance, nO patient number

U dob.0bb 0od bbb oob bo ooo
0od oo obo Oobo o oo oobob ooo oo
oo

PTCAO OOOO OOOOO OO OO (elastic re—
coil),z)DDDD oo ooo ooog, PTCAOO O
00000002 00 0000000 balloon PTCA
0O 00 OO 0000 O cytokineDl OO0O0O OODO
U0 00 00 b0oob oobb obbobo oo o
0 00,000000 0O 0 000 oooo ooo
00 000 00 (extracellular matrix)D OO0 OO
00 O0oo oo. o000 PTCA DO OOOo good
00 O0obo O0o ooob bOo oo 0o oo O
00 OOOogo. d, thromboxane OO0OO OOOO
0 0ooo oooo, 0o oo oo ooo oooo
gob 0b OO0 bobboo, ob obo boo
U 00 0bd ob 0bo 0ob oo obo ooo
0000 000.2 000, PTCAOO 0000 OO0
0 0u0o bobb bobod Oob boo obogo,
00 00O OO0 00O OO0 00 balloon PTCA O
0 000 000 ODoodoo ooo oo oddar—
terial remodeling)0 00 O000O0O0. 00 O0OOO O
000 oooo O 000 Oobb bobo oboo oo
U 0dbdd 000 Dbobb 0oob bobo boo
00ood boo ooboo. ooo ooboo ooo
gUob0d 00 0b0o 00 obbob boo O go
00 000 0000. Minz 030 0000 000
balloon PTCA, directional atherectomy(DCA), rot—
ational atherectomy [0 excimer laser angioplasty(]

784

000 21200 OOOO0 OOOO0 000 000 O
00 00O 00 0000 000 0000 0000 O
000 000 00000 000.00000 000 O
0 000 000 0000 0000 000 73%0 O
0 000 0000 D000 00 00000, 27%0
0 0000000 00 00000 000000, 00
0 00 000 balloon PTCA OO DCAOO O O
00 00000 000 0000 000 OARS(Op—
timal Atherectomy Result Study) [0 SURE(Serial
Ultrasound analysis of Restenosis)d 00O OO0O0O
0000 0000 00,000 00 0 0 00 00
00 OO OO0 000 0000000 00000 O
000 D00 000 000 000 0o0on.®@%

00 0000 000 00 0 00000 000 O
00000 00 0000 000 000,00 000
00,0000 000 000 00 00 0000 00
0 00,000, 0000 000 0O 000 00,00
000 OO0 00 0000 000 00000 000
00 000 000 0o0®® 0 000 000 0o
0 00 O0(final lumen cross—sectional area)] [
000 OO0 0000 000 00 00 000 00
0003 000 balloon PTCA OO 00 00 O
000 OO0 0000 000 00 0000 00 00
000 0000 000000, 000 00 00 00
0000 00 0O 00 000 000 00 000 O
0O00. BENESTENT™O STRESS™®0 000 OO
0 000 000 balloon PTCAD OO0 0O0O0
00 42032%00 32022%0 00000 0000
0,0 0 000 OO0 000 0 000 0000 00
0 0000 000 000 00 00000 000 O
00 000 OO0 0D0O00 00000.00 000 O
00 00 0000 OO0 00000 20030% 000
0 000 00000 00000.000 00 0 00
00 000 Hoffmann 00 000 00 00000
0000 000000, 00 000 00000 000
000 000 000 000 00 000 000000
0 OO0 00 OO0 ooog.tom

00 D0O000 00000 000 000 000 O
00 000 00 000, 0000000 0000 O
0 0000 00000 00 000 0000 000
0 0O.

Korean Circulation J 2001;31(8)-780-787



000 000 00000 000000 0000 O
00,00 0000, 0000, T-000 000 OO
0000000 00000 OO0 000000 000
ooo®

000 000 00000 00000,00 00 0
00 0000 00 000 DOO.

0000 O(@@) 00000 000 00 O 2400
000 OO0 O 00 000000 0000 20 0O
000 000 0000 000 0000 00.000
00000 0000 00 000 000 000000
O ticlopidineD 000 00 0OOC0O 000 00O
0000 103% 000 0000 warfarind0 000

Ut dododobo oo oo oo booo oobooo.

000 ticlopidined OO0 000 00000000 O
00 000 0000 00 00,000 000,00
00, D00 00 00 5030% 0000 000 O
000, ooo 0000 000 0000 0000
00 DO0O000O0 00 000 0000 o0o.
Cilostazoll O OO0 phosphodiesterase type O
0 00000 0000 000 cAMPO 0000 OO
00 00 0 00 00000 OO0 0000. Kubota
0%*®0 00 00000 Gianturco’ 0000 OO0 O
cilostazoll 000 00 0000000 0OOOO OO
0D00O00. 00 Yamaski 0°°0 00 000000
3500 0000 Palmaz—Schatz® 0000 OO O
1700 00000, 1800 cilostazold OO O OO
0000 0000 0000, 0 00 cilostazol 000
0 0000 000 00 0000000 00 00 O
0000 DO00O0D0. 000 OO0 O cilostazold pr—
obucold 0000000 OO0 OO0 OO0 0ODOO
0 000 000000 00000 0000 31.7%,
probucold 0 16.7%, cilostazol 0 12.5% OO0 pr—
obucol O cilostazol D0OO0O00 95%00 OO0
00 OO0 OO0 00 0000 00000.*® 00 Da-
wson 0%0 cilostazold OO0 OO0 OO OO0
0 0000 0000 000 0000 00 000 O
00000 0000O0. 000 Pratie 00 00O
00 0O 0000000 0000 000 D00 00
O 000 OO0 residual plague burdend OO0 O
00 000 00000, 000 00 000 0000
00000 ticlopidineD OO0 OO0 100 O 600

goobo bbdo oo oooob 0o ooo g
000 000 O 0O0. Bae 070 OO0 cilostazol
0 000 0000 OO0 OO0 00O 13400 god
good 0obdo 0oob bobdbo obobo boo
OOcilostazol 0O0OO 18.8%00 OO, 00O0OO
ticlopidine 0000 37.0%00 0O0O0OOOdcilostazol
dobdo oo obo ooooo.

Park 0?0 000 cilostazold OO0 000 OO
0000 0000 O cilestazold OO0 255 00, O
000 O fticlolpidined OO0 244 000 0O0O0OO,
600 0O OO 000000 OO 86%, 80%00 OO
00,00 D000 DOOODO oooo O cilosta—
zolO O0O0O0O OOOO O ticlopidined OOO O O
00 000 OO00O0OO00 ooo ooo ogoo, c—
lostzolO ticlopidined OO0 OOOO OOO OO O
U0 0obdo 0Ob boob bob oo ooo o
00obd0o 0 bobo Ooob oo gooo. oooo
000 OO0 0ooo oooo ooo o oooog ci-
lostazold 0000 OOD OODODOODO ticlopidine O
00000 oo booO OO0 OOO0o ooogo 20.
8% 0 ticlopidine 00000 26%000 O0OO. O
00 00000 cilestazol OOOO OOO OOO 2
U0 bdodb boo b4, bob b bob bo,
0ooo, 000 00 00o0Oo godo od cilst—
azold ticlopidined OOOO O0OOO OOOO OO
0 dooobooo ooobo ooboo ooo o o
U ooo oooo.

U 0bd oboobd Oob bobo obo oo
0 00 oob oo b0 ooobo oo oo oo o,
go,0d0,b0 0 boobo 0bo o O boo b
00.d000 oooo 0 oob bobo bobo oo
gobd oob oo boo O obog.

o of
0 =

opey

gobd o0 0obob 0,000 oubo boo
oo, 00bo0ono oooo, oobooo obooo o
oo oo bobd. bob bob bob bo oo
000 0000 ticlopidined cilostazoll OO0 O
00 0 00 0O 0oooo ooo oo boo boo o

785



U oobddo o obo obooo.

REIER

199800 9100 199901 20000 ODOOO OOO
0000 0000 5300 OO0 0o oobo ooa A
0 250@700)00 000 00 30000 8d O
0O 0000 100 mgd cilostazol 200 mgl, BO 28
0@E200)00 OO0 00O 30000 40 0O OO
00 100 mgO ticlopidined 500 mgd OOOOO.
00 e O 00O O0OO0O ObOOO Ooooo ooo
0 ooo oo ooo.

2

ADOO0O OD0O0O 50((20.8%), BOOOO 80
(26%)0 OO0 OO0O0O0O O OO0 ooooo o
00 000 OOobOo booo, oboo ooo Ao
00 210+ 0.89 mm, BOOOO 1.93+ 0.65 mmO
00. 000 00 oooo AOOoo gooo 20 o
aooo, BUOoOd ooo ooo 40, 00 Ood 20
U 0dobdbo 0obdo0o 0 Obbo Oob boo.

3z

0000 000 OO0 O ooodo cilestazold O
0Oood ticlopidine OOOO0O OOO OOOO OO
ticlopidined 0000 OO0 OO0 O0ODOODOO.

zM B{O00000 O000- O0O0- Cilostazol: Ti—
clopidine.

REFERENCES

1) Calliff RM, Willerson JT. Thrombosis in cardiovascular
disorders. In: Fuster V. ed. Percutaneous transluminal
coronary angioplasty: Prevention of occlusion and reste-
nosis. Philadelphia: WB Saunders;1992. p.389-408.

2) Sanders M. Angiographic changes 30 minutes following
percutaneous coronary angioplasty. Angiology 1985:36:
419-24.

3) Califf RM, Fortin DF, Frid DJ, Harlan WR 3rd, Ohman
EM, Bengston JR, et al. Restenosis after coronary ang-
ioplasty: An overview. J Am Coll Cardiol 199117 :2B-13.

4) Haude M, Erbel R, Issa H, Meyer J. Quantitative ana-
lysis of elastic recoil after balloon angioplasty and after
intracoronary implantation of balloon-expandable Palm-
az-Schatz stents. J Am Coll Cardiol 1993,21:26-34.

5) Park JC, Jeong MH, Kim JH, Kim SH, Kim JW, Bae Y,
et al. Clinical characteristics of coronary intervention in
old aged patients. Korean Circulation J 1998:28:256-61.

6) Kim YH, Park SW, Cheong SS, Park HK, Lee SG, Lee
IS, et al. Long stent implantation in long coronary lesions.
Korean Circulation J 1998:28:373-81.

7) Bae, Jeong MH, Kim NH, Ahn YK, Park JH, Cho JG,

786

§)

20)

21)

2)

23)

et al. The effects of anti-platelets agents in preventing
coronary stent restenosis. Korean Circulation J 1999;29:
357-65.

Take S, Matsutani M, Ueda H, Hamaguchi H, Konishi
H, Baba Y, et al. Effect of cilostazol in preventing rest-
enosis after percutaneous transluminal coronary angiopl-
asty. Am J Cardiol 1997:79:1097-9.

Yoshitomi Y, Kojima S, Sugi T, Yano M, Matsumoto Y,
Kuramochi M. Antiplatelet treatment with cilostazol after
stent implantation. Heart 1998,80:393-6.

Okuda Y, Kimura Y, Yamashita K. Cilostazol. Cardiovasc
Drug Rev 1993,11:451-65.

Serruys PW, de Jaegere P, Kiemeneij F, Macaya C, Rut-
sch W, Heyndrickx G, et al. A comparison of balloon-
expandable stent implantation with balloon angioplasty
in patients with coronary artery disease. N Engl J Med
1994;331:489-95.

Fischman DL, Leon MB, Baim DS, Schatz RA, Savage
MP, Penn 1, et al. A randomized comparson of coronary-
stent placement and balloon angioplasty in treatment of
coronary artery disease. The Stent Restenosis Study Inve-
rstigators. N Engl J Med 1994,331:496-501.

Gryglewski RJ, Korbut R, Swies J, Kostka-Trabka E,
Bieron K, Robak J. Thrombolytic action of ticlopidine;
Possible mechanisms. Eur J Pharmaco 1996;308:61-7.
Lablanche JM, McFadden EP, Bonnet JL, Grollier G,
Danchin N, Bedossa M, et al. Combined antiplatelet the-
rapy with ticlopidine and aspirin. A simplified approach
to intracoronary stent management. Eur Heart J 1996,
17:1373-80.

Gruentzig AR, Myler RK, Hanna ES, Marco 1. Coron-
ary transluminal angioplasty. Circulation 197756 Supp!
II):11184.

Fischman DL, Leon MB, Baim DS. 4 randomized com-
parson of coronary stent placement and balloon angiopl-
asty in the treatment of coronary artery disease. N Engl J
Med 1994:331:496-501.

Serruys PW, de Jaegere P, Keimeneij F. For the BENES-
TENT Study Group. A comparison of balloon-expandable
stent implantation with balloon angioplasty in patients
with coronary artery disease. N Engl J Med 1994,331:
489-95.

Ross R. The pathogenesis of atherosclerosis: A perspe-
ctive for the 1990s. Nature 1993;362:801-9.

Sekiguchi M, Morikawa A, Nakjama K, Ito H, Takahashi
M, Tobishima M, et al. Clinical usefulness of cilostazol
(Pletaal) on diabetic neuropathy and serum lipid levels.
Jpn Pharmacol Therapeutics 1991,19:3273-7.

Noma R, Hirota M, Shima K. The effects of cilostazol on
the serum lipid levels in the diabetic patient: Especially
the effects in the patients with hyperlipidemia. Clinical
Report 1992;26:109-13.

Kang KT, Jeong MH, Park JC, Cha KS, Kim SH. Pr-
edictive factors of restenosis after coronary Microstent 1]
implantation. Korean Circulation J 1998,28:879-86.

Park SW, Park SJ, Hong MK, Kim JJ. Cordis coronary
stenting without anticoagulation: Muticenter results in Ko-
rea. Korean Circulation J 1997,27:164-70.

Choi DH, Jang YS, Hong BK, Lee NH, Kim TY, Ha JW,
et al. AVE Micro-II stent: 6-month follow up result. Kor-
ean Circulation J 1997,27:1280-8.

Korean Circulation J 2001;31(8)-780-787



24)

25)

26)

27)

28)

29)

30)

31)

3)

Jeong MH. Local drug delivery in the prevention and tre-
atment of coronary restenosis. Korean Circulation J 1998
28:195-1104.

Lee NH, Jang YS, Hong BK, Choi DH, Ha JW, Rim SJ,
et al. Korean Circulation J 1997,27:1249-57.

Park SW, Lee CW, Kim HS, Lee HJ, Park HK, et al.
Comparison of cilostazol versus ticlopidine therapy after
stent implantation. Am J Cardiol 1999:84:511-4.

Ryan TJ, Faxon DP, Gunnar RM, Kennedy JW, King
SB 3rd, Loop FD, et al. Guidelines for percutaneous tra-
nsluminal coronary angioplasty. A report of the American
College of Cardiology/American Heart Association Task
Force on Assessment of Diagnostic and Therapeutic Ca-
rdiovascular Procedures (Subcommittee on Percutaneous
Transluminal Coronary Angioplasty) Circulation 1988;
78:468-502.

Umekawa H, Tanaka T, Kimura Y, Hidaka H. Purifica-
tion of cyclic adenosine monophosphate phosphodiester-
ase from human platelets using new-inhibitor sepharose
chromatography. Biochem Pharm 1984;33:3339-44.
Ashida SI, Abiko Y. Mode of action of ticlopidine in inh-
ibition of platelet aggregation in the rat. Thromb Haemost
1979:41:436-49.

Saitoh S, Saito T, Otaka A, Owada T, Mitsugi M, Has-
himoto H, ez al. Cilostazol, a novel cyclic AMP phosph-
odiesterase inhibitor, prevents reocclusion after coronary
arterial thrombolysis with recombinant tissue-type plas-
minogen activator. Arterioscler Thromb 1993713 :563-70.
Dawson DL, Cutler BS, Meissner MH, Strandness DE
Jr. Cilostazol has beneficial effects in treatment of inte-
rmittent claudication. Circulation 1998,;98:678-86.

Mintz GS, Popma JJ, Pichard AD, Kent KM, Satler LF,

33)

34)

36)

37)

38)

39)

Wong SC, et al. Arterial remodeling after coronary ang-
ioplasty. A serial intravascular ultrasound study. Circula-
tion 1996:94.:35-43.

Hoffmann R, Minitz GS, Dussillant GR, Popma JJ, Pi-
chard AD, Satler LF, et al. Patterns and mechanisms of
in-stent restenosis: A serial intravasculsr ultrasound study.
Circulation 1996,94:1247-54.

Hoffmann R, Minitz GS, Mehran R, Pichard AD, Kent
KM, Satler LF, et al. Inravascular ultrasound predictors
of angiogrphic restenosis in lesions treated with Palmaz-
Schatz stents. J Am Coll Cordiol 1998,31:43-9.

Kasaoka S, Tobis JM, Akiyama T, Reimers B, Di Mario
C, Wong ND, et al. Angiographic and intravascular ult-
rasound predictors of in-stent restenosis. J Am Coll Car-
diol 1998:32:1630-5.

Kubota Y, Kichikawa K, Uchida H, Maeda M, Nishimine
K, Makutani S, et al. Pharmacologic treatment of intimal
hyperplasia after metallic stent placement in peripheral
arteries. Invest Radiol 1995,;30:532-7.

Yamasaki M, Hara K, Ikari Y, Kobayashi N, Kozuma K,
Ohmoto Y, et al. Effects of cilostazol on late lumen loss
after Palmaz-Schatz stent implantation. Cathet Cardiovasc
Diagn 199844 :387-91.

Sekiya M, Funada J, Watanabe K, Miyagawa M, Akutsu
H. Effect of probucol and cilostazol alone and in combin-
ation on frequency poststenting restenosis. Am J Cardiol
1998,82:144-7.

Prati F, Di Mario C, Moussa I, Reimers B, Mallus MT,
Parma A, et al. In-stent neointimal proliferation correla-
tes with the amount of residual plaque burden outside the
stent' An intravascular ultrasound study. Circulation 1999;
99:1011-4.

787



