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OBJECTIVES

Understand current indications for antiplatelet therapy.

Understand which antiplatelet agent is most appropriate for a specific 
cardiovascular diagnosis.

Be aware of recent trial data which have not yet been incorporated into 
guidelines but which may affect clinic practice. 



COMMON USES OF ANTIPLATELET 
THERAPY:

• For treatment of Acute Coronary Syndromes (ACS), including ST segment 
Elevation Myocardial Infarction (STEMI), Non-ST Segment Elevation 
Myocardial Infarction (NSTEMI), and Unstable Angina (UA)

• For prevention of coronary stent thrombosis after Percutaneous Coronary 
Intervention (PCI)

• For prevention of stent thrombosis and embolism after carotid artery stenting 
or peripheral artery stenting

• For prevention of ischemic events after acute stroke

• For prevention of embolic events after transcatheter valve 
replacement/repair



COMMON ANTIPLATELET AGENTS

• Aspirin  - inhibits platelet 
cyclooxygenase, reducing 
prostaglandin and 
thromboxane A2 synthesis

• P2Y12 inhibitors: 

• Clopidogrel

• Ticagrelor

• Prasugrel



ASPIRIN - INDICATIONS:

• Treatment with aspirin 75 to 162 mg daily should be continued indefinitely in the 
absence of contraindications in patients with stable ischemic heart disease (SIHD) –
2012 ACC/AHA Guidelines for SIHD: Class I, level of evidence A.

• Aspirin should be given to all patients with Non-ST-Segment Elevation Acute 
Coronary Syndromes and continued indefinitely - 2014 ACC/AHA Guideline for NSTE-
ACS: Class I, level of evidence A.

• Treatment with aspirin (81mg dose preferred) is recommended after ST-Segment 
Elevation Myocardial Infarction (STEMI), whether treated with primary PCI or 
Fibrinolysis.  Aspirin should be continued indefinitely – 2013 ACC/AHA Guideline for 
Management of STEMI: Class I, level of evidence A.

• Aspirin 75 to 325mg is recommended for patients with symptomatic peripheral 
vascular disease to reduce the risk of MI, stroke or vascular death – 2011 ACC/AHA 
Guidelines for Management of Patients with Peripheral Arterial Disease: Class I, level 
of evidence B 



ASPIRIN DOSING:

• Aspirin doses as low as 30-50mg/day have been shown to achieve 
equivalent platelet inhibition to doses >300mg/day.

• High dose aspirin (>300mg/day) may increase the risk of gastric ulcer disease 
and GI bleeding.

• High doses of aspirin (>300mg/day) may interfere with the effects of 
ticagrelor.

• Current guidelines recommend a daily aspirin dose of 81mg.



CLOPIDOGREL
METABOLISM:

• Clopidogrel is a prodrug, and must be metabolized 
through a CYP450 enzyme pathway to produce the 
active metabolite that selectively inhibits the binding 
of ADP to the platelet P2Y12 receptor.

• Some patients will have a genetically determined 
polymorphism of the relevant CYP450 enzymes that 
results in reduced metabolism of clopidogrel into the 
active metabolite, thereby reducing the antiplatelet 
activity of the drug.



PRASUGREL METABOLISM:

• Prasugrel is also a prodrug, however it is metabolized more reliably: first 
through esterases in the intestine and blood serum, then through a less 
genetically variable CYP450-mediated pathway into its active metabolite.

• Compared to clopidogrel, prasugrel acts more rapidly after a loading dose 
and is a more potent inhibitor of platelet aggregation.

• Prasugrel is contra-indicated in patients with history of stroke/transient 
ischemic attack (TIA), and is relatively contraindicated in patients 75 years of 
age and older due to increased risk of fatal and intracranial bleeding.



TICAGRELOR METABOLISM:

• Unlike clopidogrel and prasugrel, ticagrelor is not a prodrug (the drug itself is 
a potent antiplatelet agent).  However, some of the metabolites of 
ticagrelor also have antiplatelet activity.

• Ticagrelor is contra-indicated in patients with a history of intracranial 
hemorrhage, but is not absolutely contra-indicated in patients 75 years old 
or older or with a history of ischemic stroke

• Aspirin doses >100mg may reduce the effectiveness of ticagrelor



2016 ACC/AHA GUIDELINE:



CRITICAL QUESTIONS ADDRESSED 
BY 2016 ACC/AHA GUIDELINE:

• Question 1: 

In patients treated with newer (non-first) generation drug-eluting stents (DES) for (1) stable ischemic 
heart disease (SIHD) or (2) acute coronary syndromes (ACS), compared with 12 months of dual 
antiplatelet therapy (DAPT) is 3–6 months of DAPT as effective in preventing stent thrombosis, 
preventing MACE, and/or reducing bleeding complications?

• Question 2:

In patients treated with newer (non-first) generation DES, compared with 12 months of DAPT, does 
>12 (18–48) months of DAPT result in differences in mortality rate, decreased MACE, decreased 
stent thrombosis, and/or increased bleeding?

• Question 3:

In post-MI (NSTEMI or STEMI) patients who are clinically stable and >12months past their event, does 
continued DAPT, compared with aspirin monotherapy, result in differences in mortality rate, 
decreased nonfatal MI, decreased MACE, and/or increased bleeding?



QUESTION 1 – TRIAL EVIDENCE:

• In patients treated with newer (non-first) generation drug-eluting stents (DES) for (1) stable 
ischemic heart disease (SIHD) or (2) acute coronary syndromes (ACS), compared with 12 
months of dual antiplatelet therapy (DAPT), is 3–6 months of DAPT as effective in preventing 
stent thrombosis, preventing MACE, and/or reducing bleeding complications?

• SECURITY Trial

• EXCELLENT Trial

• RESET Trial

• OPTIMIZE Trial

• ISAR-SAFE Trial



ANSWER TO QUESTION 1:

• In patients treated with newer-generation stents, for composite end-points 
consisting of ischemic events and stent thrombosis, shorter duration DAPT (3-
6 months) is non-inferior to 12 months of treatment.

• Shorter duration of DAPT is associated with a lower risk of bleeding events.

• These trials enrolled primarily low-risk patients (those without acute coronary 
syndromes).



QUESTIONS 2 AND 3 – TRIAL 
EVIDENCE:

• In patients treated with newer (non-first) generation DES, compared with 12 months 
of DAPT, does >12 (18–48) months of DAPT result in differences in mortality rate, 
decreased MACE, decreased stent thrombosis, and/or increased bleeding?

• In post-MI (NSTEMI or STEMI) patients who are clinically stable and >12months past 
their event, does continued DAPT, compared with aspirin monotherapy, result in 
differences in mortality rate, decreased nonfatal MI, decreased MACE, and/or 
increased bleeding?

• The Dual Antiplatelet Therapy Study (DAPT Study)

• CHARISMA Study

• PEGASUS-TIMI 54 Study

• OPTIDUAL Study



ANSWERS TO QUESTIONS 2 AND 3:

• Generally speaking, trials testing long duration DAPT (>12 months) show a reduction 
in ischemic events of between 1 and 3% at a cost of an increase major bleeding 
events of about 1%.

• No trial of prolonged DAPT has shown a mortality benefit.
• controversially, the DAPT trial showed a borderline-significant 0.5% absolute increase 

in mortality rate, due to non-cardiovascular causes.

• This finding has not been demonstrated in other trials; most authorities consider it to 
be spurious.

• Trials of long-term DAPT have included a mix of patients with both SIHD and ACS.

• Benefits of long-term DAPT are probably greater in patients with a history of MI or 
acute coronary syndrome.

• The 2016 Guideline recommends at least 6-12 months of DAPT in patients with CAD 
following PCI or ACS (depending on the circumstances) with a Class I indication.

• Longer duration DAPT regimens are recommended with a Class IIb (“may be 
considered”) indication.

• The decision to treat with long-term DAPT should be tailored to the individual 
patient.



LONG-TERM DUAL ANITPLATELET
THERAPY:



TREATMENT ALGORITHMS:





STABLE ISCHEMIC HEART DISEASE 
(SIHD):

• Antiplatelet therapy with aspirin 81mg daily is recommended.

• In patients with SIHD without history of PCI or CABG within the last 12 months, treatment with a P2Y12
inhibitor is contraindicated (Class III – Harm).

• Clopidogrel is the only P2Y12 inhibitor which has been well-studied after PCI in patients with SIHD 
(although other P2Y12 inhibitors are commonly used for this indication in clinical practice).

• In patients with PCI and bare metal stent (BMS) implantation, DAPT is recommended for at least 
one month with clopidogrel (Class I), and may be continued for longer periods in patients who are 
at low bleeding risk (Class IIb).

• In patients with PCI and DES implantation, DAPT is recommended for at least 6 months with 
clopidogrel (Class I) and may be continued for longer periods in patients who are a low bleeding 
risk (Class IIb).

• In patients with SIHD who have undergone CABG, DAPT with clopidogrel for 12 months, or longer in 
patients at low bleeding risk, may be considered to improve graft patency (Class IIb).



ACUTE CORONARY SYNDROMES 
(ACS):

• Dual antiplatelet therapy with aspirin and a P2Y12 inhibitor is recommended 
for at least one year after any acute coronary syndrome.

• The guidelines recommend clopidogrel or ticagrelor after ACS treated with 
medical therapy alone.

• Clopidogrel is the only P2Y12 inhibitor recommended to be used after STEMI 
treated with fibrinolytic therapy.

• Clopidogrel, prasugrel or ticagrelor may be used after ACS treated with PCI.

• DAPT with aspirin and prasugrel, ticagrelor or clopidogrel is recommended 
for one year after ACS treated with coronary artery bypass grafting (CABG).





TRIPLE THERAPY:

• Compared with DAPT alone, the combination of DAPT with an oral 
anticoagulant is associated with at least a 2-3 fold increase in the risk of 
bleeding complications.

• Clopidogrel is the P2Y12 inhibitor of choice when triple therapy is required.

• When warfarin is used, an INR target of 2.0-2.5 is recommended.

• Low dose aspirin (81mg) is recommended.

• Proton pump inhibitors are recommended for patients with a history of 
gastrointestinal bleeding.

• Randomized trials are ongoing to evaluate safety of direct oral 
anticoagulants in triple therapy regimens: currently, warfarin is the preferred 
oral anticoagulant for patients requiring triple therapy.



| 

The WOEST Trial: First randomised trial  
comparing two regimens with and without 

aspirin in patients on oral anticoagulant therapy 
undergoing coronary stenting 

Willem Dewilde, Tom Oirbans, Freek Verheugt, Johannes Kelder, Bart 
De Smet, Jean-Paul Herrman, Tom Adriaenssens, Mathias Vrolix, 

Antonius Heestermans, Marije Vis, Saman Rasoul, Kaioum 
Sheikjoesoef, Tom Vandendriessche, Carlos Van Mieghem, Kristoff 

Cornelis, Jeroen Vos, Guus Brueren, Nicolien Breet and Jurriën ten Berg

The WOEST Trial= What is the Optimal antiplatElet and anticoagulant 
therapy in patients with oral anticoagulation and coronary StenTing 

(clinicaltrials.gov NCT00769938)

WOEST ESC, Hotline III, Munchen, August 28th, 2012
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Study Design-2

1:1 Randomisation:

Double therapy group:

OAC + 75mg Clopidogrel qd  

1 month minimum after BMS 

1 year after DES 

Triple therapy group 

OAC + 75mg Clopidogrel qd + 80mg Aspirin qd

1 month minimum after BMS 

1 year after DES

Follow up: 1 year

Primary Endpoint: The occurence of all bleeding events (TIMI criteria)

Secondary Endpoints:

- Combination of stroke, death, myocardial infarction, stent thrombosis and

target vessel revascularisation

- All individual components of primary and secondary endpoints  

WOEST
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Primary Endpoint: Total number of TIMI bleeding events 

WOEST
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Secondary Endpoint (Death, MI,TVR, Stroke, ST)
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Days

C
u
m

u
la

ti
v
e

 i
n
c
id

e
n

c
e

0 30 60 90 120 180 270 365

0 %

5 %

10 %

15 %

20 %

284 272 270 266 261 252 242 223n at risk: 

279 276 273 270 266 263 258 234

17.7%

11.3%

p=0.025

HR=0.60  95%CI[0.38-0.94]

Triple therapy group

Double therapy group



WOEST TRIAL:

• Consider using dual therapy with clopidogrel and warfarin in patients who 
require oral anticoagulation after PCI.



PERIOPERATIVE MANAGEMENT OF 
DAPT IN PATIENTS REQUIRING NON-

CARDIAC SURGERY:

• Historical data shows that early discontinuation of DAPT is one of the 
strongest predictors of stent thrombosis after PCI.

• Surgery is associated with proinflammatory and prothrombotic effects 
which may also increase the risk of stent thrombosis or coronary artery 
thrombosis.

• For these reasons, previous guidelines have recommended that 
elective non-cardiac surgery be delayed by one year.



PERIOPERATIVE MANAGEMENT OF 
DAPT IN PATIENTS REQUIRING NON-

CARDIAC SURGERY:

• Compared with older drug-eluting stents (DES), newer DES are associated with a 
lower risk of stent thrombosis and appear to require a shorter minimum duration of 
DAPT.

• As previously discussed, several studies of DAPT duration in patients treated with 
newer generation DES have shown no significant difference in the risk of stent 
thrombosis between patients treated with 3 to 6 months of DAPT and patients 
treated with longer durations of DAPT.

• Because of this data, the previous Class I recommendation that elective noncardiac 
surgery be delayed for one year after DES implantation has been changed to 
“optimally at least 6 months”.

• The previous Class IIb recommendation that noncardiac surgery may be considered 
after 180 days has been changed to “after 3 months”.

• Dual antiplatelet therapy should be re-started as soon as possible after surgery and 
continued for the duration appropriate to the clinical situation.





SHOULD WE CONTINUE TO USE 
BARE METAL STENTS?

• SENIOR Trial (2017):

• Patients aged 75 or older received either bare metal stents (BMS) or drug-eluting 
stents with a modern platform (abluminal, bioabsorbable polymer, everolimus
eluting) in a 1:1 randomized fashion.

• Patients with stable angina received one month of DAPT.

• Patients with ACS received 6 months of DAPT.

• The primary outcome was a composite of all-cause mortality, MI, stroke, and 
ischemia-driven target lesion revascularization (TLR).

• The primary outcome occurred in 11.6% of the DES group and 16.4% of the BMS 
group (P = 0.016)

• MI was comparable in the two groups (3.6% vs. 3.7%), and TLR was substantially 
lower in the DES group (1.7% vs. 5.9%).



SHOULD WE CONTINUE TO USE 
BARE METAL STENTS?

• LEADERS FREE Trial (2015)

• Double-blind RCT comparing polymer-free DES with BMS in patients at high 
bleeding risk

• All patients were treated with one month of DAPT.

• The primary safety end point was a composite of cardiac death, MI or stent 
thrombosis.

• The primary efficacy end point was clinically driven target-lesion 
revascularization.

• The primary safety endpoint occurred in 9.4% of the DES group and 12.9% of the 
BMS group (P<0.001).

• The primary efficacy end point occurred in 5.1% of the DES group and 9.8% of 
the BMS group (P<0.001).
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