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1) ACS patients:
▪ Thrombos formation (Plaque rupture or erosion) 
▪ Symptomatic event. 

2) ccs patients:
▪ Disease progression (plaque healing phenomenon)

3) Periprocedural : 
▪ Dissections or plaque ruptures, embolisation or side branch occlusions. 

4) Stent thrombosis.

• Antiplatelet therapy is key to reducing local thrombotic complications and 
systemic ischaemic events but it is inevitably associated with increased 
bleeding.

Rationale for using antiplatelet
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Platelets play a key role in thrombus formation and their 

initial tethering is mediated by the interaction between 

the complex glycoprotein (GP) Ib-IX-V and Von 

Willebrand factor and by collagen receptors present on 

the platelet surface such as GPVI.

Platelets activation pathway





• Aspirin
• Irreversible inhibitor of platelet cyclooxygenase (COX)-1 and traditionally has been a 

backbone treatment for patients with atherosclerotic disease.

• Ticlopidine, 
• Irreversible platelet inhibitor
• First-generation thienopyridine,  

• Clopidogrel, 
• Irreversible inhibitor of of P2Y12 receptor
• Second-generation thienopyridine, 

• Prasugrel, 
• Irreversible inhibitor of of P2Y12 receptor
• Third-generation thienopyridine, 

• Ticagrelor, 
• Firstin-class  cyclopentyltriazolopyrimidine, characterised by potent and predictable

antiplatelet effects resulting in greater antithrombotic efficacy compared to 
clopidogrel in the setting of ACS, albeit at the expense of increased bleeding.

Routine oral antiplatelet
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So, Ticagrelor is more reliable

Ticagrelor do not need metabolic activation

Pharmacological Comparison of Clopidogrel and Ticagrelor



Impaired drug metabolism

Common variants of the CYP2C19 gene are associated with impaired drug metabolism.
CYP2C19*2 and CYP2C19*3 were identified in individuals who exhibited a reduced capability for metabolizing the pro_drugs, and variant 
CYP2C19*17 is associated with ultra-rapid metabolism of CYP2C19 substrates .



Pharmacokinetic and pharmacodynamics of antiplatelet



P2Y12I Potency

✓ More 
Potent

✓ Faster 
Onset

IPA: Mean inhibition of platelet activity



Time course of benefit and risk of antiplatelet therapy after 
PCI.



Bleeding and ischemic risk assessment





Bleeding and ischemic risk assessment











Current Guidelines of the ESC recommendations for oral antiplatelet 
agents



Use of DAPT for patients after PCI
2021 ACC/AHA/SCAI Guideline



(green = class I; yellow = IIa; orange = Class IIb)

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization



In patients with NSTE-ACS and stent implantation who are at high risk of bleeding (e.g. PRECISE-DAPT >_25 or ARC-
HBR criteria met), discontinuation of P2Y12 receptor inhibitor therapy after 3 - 6 months should be considered.
In patients at very high risk of bleeding, defined as a recent bleeding episode in the past month or planned, not 
deferrable surgery in the near future, 1 month of aspirin and clopidogrel should be considered.

(green = class I; yellow = IIa; orange = Class IIb) ESC 2020



Recommendations for antithrombotic treatment in non-STE 
ACS patients without AF undergoing PCI

ESC 2020



Timeline of RCT on antiplatelet therapy focusing on strategies aiming at reducing 
ischemic (upper) or bleeding (lower) events. 

43

29



• From a clinical standpoint, an escalation strategy is aimed at reducing  
ischaemic events without a trade-off in bleeding.

• A recent meta-analysis found a strategy of a guided escalation of 
antiplatelet therapy to be associated with a 26% reduction of 
composite ischaemic events and no difference in bleeding as 
compared to standard selection of antiplatelet therapy among 
patients undergoing PCI.

Escalation of p2y12 inhibitors



• Overall, these above-mentioned trials led to the most recent changes 
in guideline recommendations for long-term intensified 
antithrombotic regimens by means of DAPT or DPI among high and 
moderate ischemic risk patients in the absence of high bleeding risk. 

• The guidelines, however, do not provide recommendations for 
choosing between the 2 strategies (DAPT vs DPI) nor as to which 
P2Y12 inhibitor to consider if a DAPT strategy is chosen.

Prolonging DAPT duration



2020 ESC Guidelines for the management of acute coronary syndromes



Randomised controlled trials testing antiplatelet strategies aiming at reducing ischemic events among patients 
undergoing percutaneous coronary intervention.







• These strategies include: 
• Shortening DAPT, 

• The use of P2Y12 monotherapy 

• De-escalation of P2Y12 inhibitors

• Overall, results of the individual studies, as well as pooled analyses of 
RCTs, showed the early withdrawal of P2Y12 inhibitor reduced bleeding, 
including major bleeding without any significant increase of 
thrombotic events.

• Overall, shortened DAPT durations should be reserved for HBR 
patients for whom the benefits are more likely to outweigh the risks.

Strategies focused on reducing bleeding events



• De-escalation of P2Y12 inhibiting therapy consists in switching from more potent 
(i.e., prasugrel or ticagrelor) to less potent (i.e., clopidogrel) agents, and aims at 
reducing bleeding without any trade-off in ischaemic events.

• Accordingly, the strategy of de escalation typically applies to the setting of ACS, in 
which more potent P2Y12 inhibitors are recommended as the standard of care.

• De-escalation can be guided or un-guided

• An unguided approach consists in de-escalation without the aid of platelet 
function or genetic testing.

• A guided approach allows for de-escalation early after PCI.

• An unguided de-escalation early after PCI has been associated with an increase in 
thrombotic complication.

• Accordingly, waiting for the highest risk period of thrombotic complications post-
PCI to elapse (e.g., 1 month) prior to de-escalation, represents a safer time frame 
for considering unguided deescalation.

De-escalation of p2y12 inhibitors



• A recent meta-analysis overcoming such limitations found that a 
strategy of guided de-escalation of antiplatelet therapy is associated 
with a 19% reduction of any bleeding, driven by a reduction of minor 
bleeding, without any trade-off in efficacy among patients undergoing 
PCI.

• Finally, a network meta-analysis focusing on ACS has shown that, 
compared with routine selection of potent P2Y12 inhibiting therapy 
(prasugrel or ticagrelora guided selection of P2Y12 inhibiting therapy 
is associated with the most favorable balance between safety and 
efficacy.

Guided de-escalation



• It is important to note that in these trials the de-escalatio of P2Y12 
inhibitors was performed 1 month after PCI – the period in which the 
risk of ischemic events is highest – while among trials using a guided 
de-escalation this was performed earlier (0-14 days) after PCI.

• A recent meta-analysis has shown that both guided and unguided de-
escalation reduce bleeding without any trade-off in ischemic events.

Unguided de-escalation



2020 ESC Guidelines for the management of acute coronary syndromes



Randomised controlled trials testing antiplatelet strategies aiming at reducing bleeding events 
among patients undergoing PCI



Randomised controlled trials testing antiplatelet strategies aiming at reducing bleeding events 
among patients undergoing PCI



Randomised controlled trials testing antiplatelet strategies aiming at reducing bleeding events 
among patients undergoing PCI



European Heart Journal (2021) 42, 1038–1046



Switching
Hospital Admission

• ALL ACS Patients
• Early after hospital admission
• Irrespective of timing and loading dose of clopidogrel
• Unless ticagrelor contraindication 2017 ESC focused update on dual antiplatelet therapy in CAD



Prehospital administration of ticagrelor:

• Did not improve the primary endpoint of coronary reperfusion 

• but did reduce the secondary endpoint of stent thrombosis without any additional 
bleeding compared to in-hospital administration in patients with STEMI undergoing 
primary PCI in the ATLANTIC trial 2014.

Pre-intervention

https://www.nejm.org/toc/nejm/371/11?query=article_issue_link


Switching between oral P2Y12 inhibitors in the acute setting

Eur Heart J, Volume 39, Issue 3, 14 January 2018, Pages 213–260, https://doi.org/10.1093/eurheartj/ehx419

https://doi.org/10.1093/eurheartj/ehx419


Switching between oral P2Y12 inhibitors in the chronic setting

Eur Heart J, Volume 39, Issue 3, 14 January 2018, Pages 213–260, https://doi.org/10.1093/eurheartj/ehx419

https://doi.org/10.1093/eurheartj/ehx419


Case 8: Crushing antiplatlets

If the pt experince be intubated, what do you do?

All type of antiplatlets can be crushed
( same as all DOAC except Dabigatran )

But :

Chewable aspirin may be faster than soluble aspirin at decreasing the amount of 
time to achieve platelet inhibition. 

Soluble aspirin is faster than whole solid aspirin, which is faster than enteric-coated
aspirin.

Crushing Antiplatelet



Giving crushed prasugrel tablets in the ambulance to STEMI patients with 
planned primary PCI does not improve reperfusion rates compared with 
giving the tablets whole, according to results of the COMPARE CRUSH trial.

No Differences in Clinical Endpoints



Clinical Trials



Conclusion
Ticagrelor Provides This Opportunity to 

Discontinue Aspirin  



ConclusionDe-escalation and Escalation



Conclusion
Short dual antiplatelet therapy followed by aspirin 

monotherapy

To date, 12 RCTs have evaluated short DAPT.

The vast majority of these trials demonstrated that short DAPT was non-inferior compared 
to standard DAPT in terms of the primary ischaemic endpoint, while some trials also 
showed a significant reduction in bleeding complications.

In most studies, patients had a relatively low risk of recurrent ischemia (mostly patients 
with CCS or low-risk ACS).

The investigated short DAPT varied from 3 to 6 months and in the majority of studies 
clopidogrel was used.

Importantly, the SMART-DATE trial, which only included ACS patients, did show a higher 
risk of MI with 6 months DAPT (Clopidogrel and Aspirin) as compared to 12 months.



Conclusion
Short dual antiplatelet therapy followed by P2Y12 inhibitor 

monotherapy

In recent years, the status of aspirin as the mainstay of antithrombotic therapy has been challenged. 
Aspirin use is associated with an increased risk of bleeding (in particular gastrointestinal bleeding), especially 
in the elderly and those who concurrently use other antithrombotic agents.

The advent of potent P2Y12 inhibitors, i.e. ticagrelor and prasugrel, has raised questions as to whether the 
additional antithrombotic benefit of aspirin outweighs the increase in bleeding complications.
Especially since the antithrombotic potency of ticagrelor alone seems to be comparable to that of ticagrelor 
and aspirin with respect to ex vivo blood thrombogenicity.

In addition, contemporary pharmacological therapies for cardiovascular risk factors, such as hypertension, 
dyslipidemia, and impaired glucose metabolism, have led to reductions in an individual’s cardiovascular risk.
These therapies were not available at the time of the pivotal studies evaluating aspirin in the setting of 
secondary prevention. 

Therefore, relative benefits of adding aspirin might translate into smaller absolute risk reductions in current 
clinical practice as compared to previous clinical trials. Together, these observations have supported the 
hypothesis that P2Y12 inhibitor monotherapy (after a short course DAPT) might be superior to standard 12 
months DAPT. 



Conclusion
Short dual antiplatelet therapy followed by P2Y12 inhibitor 

monotherapy

In fact, even complete omission of aspirin after PCI is now a topic of investigation. 

To date, five RCTs have investigated the efficacy and safety of aspirin discontinuation (i.e. P2Y12 inhibitor monotherapy) 
after a short course of DAPT in patients undergoing PCI with new generation DES. 

Importantly, three of these trials were underpowered to test non-inferiority of short DAPT compared to standard DAPT 
with regard to ischaemic events. Four trials applied an openlabel design and randomized patients at the time of PCI 
(instead of at DAPT discontinuation).

In the pivotal, placebo-controlled, double-blind TWILIGHT trial, 3 months DAPT followed by ticagrelor monotherapy up to 
15 months was associated with a significant reduction in BARC types 2, 3, and 5 bleeding compared to 15 months DAPT 
(with ticagrelor).



Conclusion
Short dual antiplatelet therapy followed by P2Y12 inhibitor 

monotherapy

To Conclude:

Based on the available evidence, P2Y12 inhibitor monotherapy after 
an initial short course DAPT should be considered as an alternative 
to standard DAPT in patients without high ischaemic risk undergoing 
PCI.
Ticagrelor should be the agent of choice for ACS patients, due to its 
superiority to clopidogrel and its predominant use in trials evaluating 
P2Y12 inhibitor monotherapy



Conclusion Algorithm
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