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Why antiplatelet agents

are needed with stents ?



Coronary  Stent

Negative

• Stent Thrombosis

• In-Stent Restenosis

• High Costs

Positive

• Treat Dissection

• Prevent 
Acute Closure

• Reduce 
Restenosis



Thrombosis after Stenting

Intravascular Stents to Prevent Occlusion and 
Restenosis after Transluminal Angioplasty.

(U Sigwart N Engl J Med  1987;316:701-706)

- 24 Coronary stents in 19 patients

3  Thrombotic occlusions (16%)

1  asymptomatic

1  managed with thrombolysis

1  died after bypass surgery



Thrombosis after Stenting

Angiographic Follow-up after Placement of a 

Self-Expanding Coronary-Artery Stent.
(PW Serruys N Engl J Med  1991;324:13-17)

- 117 Coronary stents in 105 patients

- Angiogram F/U at 1 month

Complete occlusion in 27stents/25pts (24%)

:  21 occlusions within first 14 days



“ Stent thrombosis may occur as a direct result of 

endothelial injury or disruption of the coronary lesion “



Anti-thrombotic Regimen with Stenting

A Comparison of Balloon-Expandable-Stent Implantation 
with Balloon Angioplasty in Patients with Coronary 
Artery Disease.

(PW Serruys N Engl J Med  1994;331:489-495)

BENESTENT study

Aspirin 250-500 mg daily

Dipyridamole 75 mg three times a day (6 mos)

Heparin 10,000 U bolus,  repeated if necessary

Dextran 1000 ml continuous infusion

Warfarin (INR 2.5~3.5 ,  3 mos)



Anti-thrombotic Regimen with Stenting

BENESTENT Study 

(PW Serruys N Engl J Med  1994;331:489-495)

3.1 %2.7 %Balloon

13.5 %
(p<0.001)

3.5 %Stent

Bleeding & 
Vascular Cx.

Acute & Subacute

Thrombosis



Anti-thrombotic Regimen with Stenting

A Randomized Comparison of Antiplatelet and 
Anticoagulation Therapy after the Placement of 
Coronary-Artery Stents.

(A Schoemig N Engl J Med  1996;334:1084-1089)

ISAR trial  (Intracoronary Stenting & Antithrombotic Regimen)

Anticoagulation Tx :  Heparin + Coumadine + Aspirin

Anti-platelet Tx :  Ticlopidine + Aspirin



Anti-thrombotic Regimen with Stenting

ISAR trial 
(A Schoemig N Engl J Med  1996;334:1084-1089)

Cardiac Event
: Death, MI, TVR

Noncardiac Event
: CVA, Bleeding, Vascular Cx.



Anti-thrombotic Regimen with Stenting

A Clinical Trial Comparing Three Antithrombotic-Drug 
Regimens after Coronary-Artery Stenting.

(MB Leon N Engl J Med  1998;339:1665-1671)

STARS trial  (Stent Anticoagulation Restenosis Study)
(1653 pts from 50 centers)

Aspirin  alone  (325 mg)

Aspirin  +  Wafarin (INR 2.0-2.5)

Aspirin  +  Ticlopidine (250 mg po bid)



Anti-thrombotic Regimen with Stenting

STARS trial 
(MB Leon N Engl J Med  1998;339:1665-1671)

(3.6 %)

(2.7 %)

(0.5 %)

(P=0.001)

Primary End Point
: Death, MI, TLR, Thrombosis



Anti-thrombotic Regimen with Stenting

ACC/AHA Guidelines 
for Percutaneous Coronary Intervention

(SC Smith J Am Coll Cardiol 2001;37:2239i-lxvi)

Combination Antiplatelet Regimen in Stenting
Aspirin  80-325 mg,  at least 2H before PCI

Clopidogrel / Ticlopidine at least 72H before PCI

Ticlopidine :  recommend shorter duration(10-14 days)

Clopidogrel :  Pre-Tx / Loading dose  300mg



AHA Scientific Statement 

Percutaneous Coronary Intervention & 

Adjunctive Pharmacotherapy in Women

(AJ Lansky Circulation  2005;111:940-953)

Clopidogrel 300-600 mg load / 75 mg

: should be continued for at least 2-4 weeks after BMS
for  3 mos after Sirolimus-ES

for  6 mos after Paclitaxel-ES



Multiple 
Factors!!









FDA Public Health Web Notification

• October  20,  2003

• > 290 reports involving SAT 

associated with Cypher

• > 450,000 units of Cypher

were distributed worldwide

• Stent Thrombosis Rate = 290/450,000 (0.06%)







Subacute Thrombosis



No Stent Thrombosis 

at 6 months

Clopidogrel

300 mg 48H before PCI

75 mg once daily

Aspirin 

100 mg 12H before PCI

100 mg once daily



SIRIUS  Study 

Oral Anti-Platelet Regimen
• Aspirin  325 mg daily
• Clopidogrel 300-375 mg loading

75 mg daily  for 3 months

Stent Thrombosis
• No  Acute stent thrombosis
• Subacute stent thrombosis :  1  case in each group
• Late stent thrombosis         :   1  case  in SES group

3  cases in BMS group



C-SIRIUS  &  E-SIRIUS

Stent Thrombosis

• C – SIRIUS (Clopidogrel for 2 months)

Stent thrombosis in 1 pt (2%) in each arms

• E – SIRIUS (Clopidogrel / Ticlopidine for 2 months)

Subacute thrombosis in 2 pts (1.1%) in SES

at  5 & 10 days
No Late stent thrombosis



Antiplatelet Regimen  in TAXUS Trials

6 mos300 mg325 mgTAXUS IV
(73 US Centers)

6 mos300 mg> 75 mgTAXUS III
(2 Centers)

6 mos
(or Ticlopidine)

300 mg75 mgTAXUS II
(38 Euro Centers)

6 mos300 mg> 80 mgTAXUS I
(3 Centers)

Clopidogrel

75 mg daily

Clopidogrel

Loading

Aspirin

daily



Stent Thrombosis Rate  in TAXUS Trials

9 M F/U   – 0.6%
12 M F/U  – 0.6%

6 M F/U  - 0%

12 M F/U  - 0%

6 M F/U  - 0.8%

12 M F/U  – 1.5%

6 M F/U  - 0%

2 Y  F/U  – 0%

Stent Thrombosis

TAXUS IV
(73 US Centers)

TAXUS III
(2 Centers)

TAXUS II
(38 Euro Centers)

TAXUS I
(3 Centers)



Stent Thrombosis after DES & BMS

A hierarchical Bayesian meta-analysis of randomised clinical 
trials of drug-eliting stents.

(MN Babapulle Lancet 2004;364:583-591)

Meta-Analysis of 11 Eligeble RCTs with DES

Compared with BMS

• Effective at Decreasing Rates of Restenosis

• No Evidence  to Decrease Mortality & MI Rates

• No Difference  in the Rate of Stent Thrombosis



AHA Scientific Statement 

Percutaneous Coronary Intervention & 

Adjunctive Pharmacotherapy in Women

(AJ Lansky Circulation  2005;111:940-953)

Clopidogrel 300-600 mg load / 75 mg

: should be continued for at least 2-4 weeks after BMS
for  3 mos after Sirolimus-ES

for  6 mos after Paclitaxel-ES



Paclitaxel-Eluting Stent

Taxus Stent (TAXUS I)

: to evaluate the safety of the Slow-Release 

polymer-coated NIR stent

85 µg of paclitaxel ( 1.0 µg / mm2 of stent)

Release Kinetics

• About  80% of the drug is released 

within the first 1-3 days



Sirolimus-Eluting Stent

Cypher Stent
: 5-µm-thick layer of nonerodable polymer 

on the BX Velocity stent
140 µg Sirolimus / cm2 of stent

Release Kinetics
• Fast-Release :   < 15-day  drug release
• Slow-Release :   > 28-day drug release
• About  80% of the drug is released  within 30 days



After Stenting ...

Complete Re-Endothelialization
occurs within  2-4 weeks

After Completing the Elution,
DES would convert itself into a BMS.

Theoretically,
Anti-Platelet Coverage more than 2 Months

Would Be Enough !!!



PCI-CURE Study

Effects of Pretreatment with Clopidogrel and Aspirin Followed 

by Long-Term Therapy in Patients Undergoing 

Percutaneous Coronary Intervention: The PCI-CURE Study.

(SR Mehta Lancet  2001;358:572-33)

2658 pts with NSTE ACS undergoing PCI in CURE

• Clopidogrel group 
: Preteratment for 10 days

Thienopyridine for 4 weeks & a mean of 8 months

• Placebo group
: Thienopyridine for 4 weeks







PCI-CURE Study

Effects of Pretreatment with Clopidogrel and Aspirin Followed 

by Long-Term Therapy in Patients Undergoing 

Percutaneous Coronary Intervention: The PCI-CURE Study.

(SR Mehta Lancet  2001;358:572-33)

Primary Endpoint – MACE within 30 days of PCI
• Clopidogrel group: 4.5% ( vs 6.4% in Cotrol, p=0.03)
• No significant advantage after the first 4 weeks

(P Eriksson Eur Heart J  2004;25:720-2)

• Pre-Treatment Effect



From TCT 2003





AHA Scientific Statement 

Percutaneous Coronary Intervention & 
Adjunctive Pharmacotherapy in Women
(AJ Lansky Circulation  2005;111:940-953)

Aspirin 
: Exact dose after DES has not been determined
Clopidogrel 300-600 mg load / 75 mg
: should be continued for at least 2-4 weeks after BMS

for 3 mo for Sirolimus-ES
for 6 mo for Paclitaxel-ES



Many recommendations prefer

longer (for 2-6 mos) than 

former (for 2-4 wks as in BMS) 

in antiplatelet regimen after DES.

This is empirical 

due to theoretical concerns.

There are no solid data favoring longer Tx.



There is no concrete evidence that 

longer (for 6 mos) is better than 

shorter (for 2-3 mos) 

in antiplatelet regimen after DES !!!



All  the  Drugs

Can  be  Poison

If  Not  Used  Properly !!!



After implantation of DES,

are the oral antiplatelet agents 

always needed  for longer (6 mos) ?

The answer is NO !!!



Remember 

Voltaire’s bright reflection: 

“The best may be 

the enemy of the good”.





REDUCE  Study

(REasonable DUration of Clopidogrel in the Era of DES)





이상에서 발표된 내용은

본 연자의 실제 임상방침과

일치하지 않을 수도 있습니다.
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