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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 NSTEACS: 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
• Antiplatelet therapy with aspirin alone (75-325 mg per day) or clopidogrel alone (75
mg per day) is recommended to reduce MI, stroke, and vascular death in patients
with symptomatic PAD – 2016 AHA/ACC Lower Extremity PAD Guideline: Class I, level
of evidence A.

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.

ASPIRIN FOR PRIMARY
PREVENTION:
• ASPREE trial:
• published in the NEJM, September, 2018
• Higher all-cause mortality observed in otherwise healthy older adults who received
aspirin 100mg enteric-coated daily.
• Excluded patients with previously diagnosed coronary heart disease, CHF, or atrial
fibrillation

• ARRIVE trial:
• Published in The Lancet, August, 2018
• Showed no benefit for primary prevention of cardiovascular or cerebrovascular
events in men aged 55 and older or women aged 60 and older at average
cardiovascular risk
• Excluded patients with coronary heart disease, CHF, atrial fibrillation, or with a history
of vascular intervention

ASPIRIN FOR PRIMARY
PREVENTION:
• ASCEND Trial:
• Published in the New England Journal of Medicine, October, 2018
• A randomized, controlled trial of aspirin 100mg daily vs. placebo for prevention
of cardiovascular disease, stroke or vascular death in adults with diabetes aged
40 or older
• Showed a reduction in the risk of serious vascular events (8.5% vs. 9.6%) at the
cost of increased major bleeding events (4.1% vs. 3.2%)
• Excluded patients with history of previous MI, stroke or arterial revascularization
procedure

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 (36 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 P2Y 12
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.
• 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.

TRIPLE THERAPY:
• What is the optimal strategy for antiplatelet therapy and anticoagulation in patients
with atrial fibrillation, DVT/PE, or other indications for oral anticoagulation who
require PCI or suffer ACS/MI?
• WOEST Trial: dual therapy with clopidogrel and warfarin was superior in comparison
to triple therapy for both bleeding and MACE.
• PIONEER AF-PCI: Low dose (15 mg daily) rivaroxaban + a P2Y12 inhibitor or very low
dose (2.5 mg daily) rivaroxaban + DAPT was associated with a lower risk of bleeding
and no increase in MACE when compared to warfarin + DAPT
• RE-DUAL PCI: Dual therapy with dabigatran and a P2Y12 inhibitor was associated
with fewer bleeding events when compared with triple therapy with warfarin, ASA
and clopidogrel or ticagrelor. Dual therapy with dabigatran was non-inferior for
MACE when compared to triple therapy.
• AUGUSTUS Trial: Dual therapy with a P2Y12 inhibitor with apixaban resulted in less
bleeding and fewer hospitalizations with no difference in the rate of ischemic events
when compared to triple therapy or dual therapy with warfarin and a P2Y12 inhibitor
• New recommendations included in 2019 ACC/AHA Atrial Fibrillation Guidelines
Focused Update.

2019 ATRIAL FIBRILLATION AND ACS
GUIDELINE SUMMARY AS IT PERTAINS
TO ANTIPLATELET THERAPY:
• Oral anticoagulation is recommended for patients with ACS and atrial
fibrillation who are at increased risk of systemic thromboembolism.
• If triple therapy is used, clopidogrel is the preferred P2Y12 inhibitor.
• Dual therapy is a reasonable strategy to reduce bleeding
(IIa recommendation):
•
•
•
•

Warfarin + clopidogrel or ticagrelor
Rivaroxiban 15 mg daily + clopidogrel
Dabigatran 150 mg BID + clopidogrel
AUGUSTUS trial was published after 2019 Atrial Fibrillation Guideline Update: There
is no formal guideline recommendation for dual therapy with apixaban.

PERIOPERATIVE MANAGEMENT OF
DAPT IN PATIENTS REQUIRING NONCARDIAC 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 NONCARDIAC 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.
• 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).

FINER POINTS- ISAR-REACT 5:

ISAR-REACT 5:

ISAR-REACT 5:
• Excluded patients with history of TIA or stroke

• Patients aged greater than or equal to 75 years or who had a body weight
<60 kg received a daily dose of prasugrel of 5mg.
• Trial also excluded patients with end-stage renal disease or moderate to
severe hepatic dysfunction
• The package insert for prasugrel carries a warning against using the drug in
patients 75 years or age or older or in those who have had a history of TIA or
stroke.

SUMMARY AND
RECOMMENDATIONS:
• Indefinite treatment with low dose (81mg daily) aspirin is recommended for all
patients with a history of clinically significant coronary artery disease, stroke or TIA, or
peripheral vascular disease.
• Aspirin is not recommended for primary prevention of cardiovascular disease.
• All patients who present with an acute coronary syndrome should be treated with
DAPT for at least one year, if DAPT is well tolerated (including those treated with
CABG).
• Patients with stable coronary artery disease who undergo PCI should be treated with
DAPT for at least 6 months.
• Patients who require urgent surgery may temporarily discontinue DAPT 3 months
after PCI. DAPT should be re-started as soon as possible after surgery.
• Patients who are status post PCI with a late generation drug-eluting coronary stent
are at relatively low risk of MI or stent thrombosis if DAPT must be discontinued for
reasons of emergency in less than 3 months.
• Dual therapy with an oral anticoagulant + a P2Y12 inhibitor is the preferred strategy
for patients with atrial fibrillation and an acute coronary syndrome.
• There is no evidence to suggest that clopidogrel is inferior to other P2Y12 inhibitors
when used in conjunction with an oral anticoagulant in patients with ACS or
coronary heart disease. Clopidogrel may be the safer option. Clopidogrel is
recommended over other P2Y12 inhibitors if triple therapy is used.

Thank you for your time and attention.

REFERENCES:
• Levine, GN et al. 2016 ACC/AHA Guideline Focused Update on Duration of Dual
Antiplatelet Therapy in Patients With Coronary Artery Disease. J Am Coll Cardiol. 2016;
68: 1082-115.
• Varenne O, Cook S, et al. Drug-eluting stents in elderly patients with coronary artery
disease (SENIOR): a randomized single-blind trial. Lancet. 2018;391:41-50.
• Colombo A, Chieffo A, Frasheri A, et al. Secondgeneration drug-eluting stent
implantation followed by 6- versus 12-month dual antiplatelet therapy: the SECURITY
randomized clinical trial. J Am Coll Cardiol. 2014;64:2086–97.
• Gwon H-C, Hahn J-Y, Park KW, et al. Six-month versus 12-month dual antiplatelet therapy
after implantation of drug-eluting stents: the Efficacy of Xience/Promus Versus Cypher to
Reduce Late Loss After Stenting (EXCELLENT) randomized, multicenter study. Circulation.
2012;125:505–13.
• Kim B-K, Hong M-K, Shin D-H, et al. A new strategy for discontinuation of dual antiplatelet
therapy: the RESET Trial (REal Safety and Efficacy of 3-month dual antiplatelet Therapy
following Endeavor zotarolimuseluting stent implantation). J Am Coll Cardiol. 2012;
60:1340–8.

REFERENCES:
• Feres F, Costa RA, Abizaid A, et al. Three vs twelve months of dual antiplatelet
therapy after zotarolimuseluting stents: the OPTIMIZE randomized trial. JAMA.
2013;310:2510–22.
• Schulz-Schüpke S, Byrne RA, Ten Berg JM, et al. ISAR-SAFE: a randomized, doubleblind, placebocontrolled trial of 6 vs. 12 months of clopidogrel therapy after drugeluting stenting. Eur Heart J. 2015; 36:1252–63.
• Park S-J, Park D-W, Kim Y-H, et al. Duration of dual antiplatelet therapy after
implantation of drug-eluting stents. N Engl J Med. 2010;362:1374–82.
• Helft G, Steg PG, Le Feuvre C, et al. Stopping or continuing clopidogrel 12 months
after drug-eluting stent placement: the OPTIDUAL randomized trial. Eur Heart J.
2016;37:365–74.
• Bonaca MP, Bhatt DL, Cohen M, et al. Long-term use of ticagrelor in patients with
prior myocardial infarction. N Engl J Med. 2015;372:1791–800.

REFERENCES:
• Bhatt DL, Flather MD, Hacke W, et al. Patients with prior myocardial infarction, stroke,
or symptomatic peripheral arterial disease in the CHARISMA trial. J Am Coll Cardiol.
2007;49:1982–8.
• Bonaca MP, Bhatt DL, Steg PG, et al. Ischaemic risk and efficacy of ticagrelor in
relation to time from P2Y12 inhibitor withdrawal in patients with prior myocardial
infarction: insights from PEGASUS-TIMI 54. Eur Heart J. 2016;37:1133–42.
• Dewilde WJM, et al. Use of clopidogrel with or without aspirin in patients taking oral
anticoagulant therapy and undergoing percutaneous coronary intervention: An
open-label, randomised, controlled trial. The Lancet. 2013. 381(9872):1107-1115.
• Varenne O, Cook S, Sideris G, et al., on behalf of the SENIOR Investigators. Drugeluting stents in elderly patients with coronary artery disease (SENIOR): a randomised
single-blind trial. Lancet 2018;391:41-50.
• Urban P, Meredith IT, et al., on behalf of the LEADERS FREE Investigators. Polymer-free
Drug-Coated Coronary Stents in Patients at High Bleeding Risk. N Engl J Med.
2015;373:2038-47.

REFERENCES:
• Gaziano M, et. al. Use of aspirin to reduce risk of initial vascular events in patients at
moderate risk of cardiovascular disease (ARRIVE): a randomized, double-blind,
placebo-controlled trial. The Lancet. 2018. 392(10152):1036-1046.
• McNeil JJ, et. al. Effect of Aspirin on All-Cause Mortality in the Healthy Elderly. N Engl
J Med. 2018;379:1519-28.
• The ASCEND Study Collaborative Group. Effects of Aspirin for Primary Prevention in
Persons with Diabetes Mellitus. N Engl J Med 2018; 379:1529-1539.
• January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland Jr JC, Ellinor PT,
Ezekowitz MD, Field ME, Furie KL, Heidenreich PA, Murray KT, Shea JB, Tracy CM,
Yancy CW. 2019AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS
Guideline for the Management of Patients With Atrial Fibrillation, Journal of the
American College of Cardiology (2019), doi:
https://doi.org/10.1016/j.jacc.2019.01.011.

REFERENCES:
• Glenn N. Levine, Eric R. Bates, John A. Bittl, Ralph G. Brindis, Stephan D. Fihn, Lee
A. Fleisher, Christopher B. Granger, Richard A. Lange, Michael
J. Mack, Laura Mauri, Roxana Mehran, Debabrata Mukherjee, L. Kristin Newby, Patrick
T. O’Gara, Marc S. Sabatine, Peter K. Smith, Sidney C. Smith. 2016 ACC/AHA Guideline
Focused Update on Duration of Dual Antiplatelet Therapy in Patients With Coronary
Artery Disease. J Am Coll Cardiol. 2016 Sep, 68 (10) 1082-1115.
• Schupke S et al. Ticagrelor or prasugrel in patients with acute coronary syndromes. New
Engl J Med. 2019. (epub doi 10.1056/NEJMoa1908973):1-11.
• Renato D. Lopes, M.D., Ph.D., Gretchen Heizer, M.S., Ronald Aronson, M.D., Amit N. Vora,
M.D., M.P.H., Tyler Massaro, Ph.D., Roxana Mehran, M.D., Shaun G. Goodman, M.D.,
Stephan Windecker, M.D., Harald Darius, M.D., Jia Li, Ph.D., Oleg Averkov, M.D., Ph.D., M.
Cecilia Bahit, M.D., Otavio Berwanger, M.D., Ph.D., Andrzej Budaj, M.D., Ph.D., Ziad Hijazi,
M.D., Ph.D., Alexander Parkhomenko, M.D., Ph.D., Peter Sinnaeve, M.D., Ph.D., Robert F.
Storey, M.D., Holger Thiele, M.D., Dragos Vinereanu, M.D., Ph.D., Christopher B. Granger,
M.D., and John H. Alexander, M.D., M.H.S., for the AUGUSTUS Investigators.
Antithrombotic Therapy after Acute Coronary Syndrome or PCI in Atrial Fibrillation. N Engl
J Med 2019; 380:1509-1524.

