
Antiplatelet therapy in patients at high risk of bleeding
undergoing PCI

Raul Moreno, MD, PhD
Director of Interventional Cardiology

Hospital La Paz, Madrid, Spain



Antithrombotic treatment after PCI: ESC 2018 guidelines



ESC 2018 guidelines: ACS.



Clinical benefits of Ticagrelor and Prasugrel in ACS

Wallentin L, et al. N Engl J Med 2009;361:1045-57.

PLATO TRITON-TIMI 28

Wiviott SD, et al. N Engl J Med 2007;357:2001-15.



Ticagrelor and Prasugrel & risk of bleeding

Wallentin L, et al. N Engl J Med 2009;361:1045-57.

PLATO

Wiviott SD, et al. N Engl J Med 2007;357:2001-15.

TRITON-TIMI 28



CHANGE-DAPT study: bleeding occurs mainly in HBR patients

Zocca P, et al. Int J Cardiol 2018;268:11-17.

2,062 real-world ACS patients treated with PCI.
Clopidogrel period (12/12-04/14, n=1,009) vs Ticagrelor period (05/14-08/16, n=1,053)

HBR: 26.7%



Impact of post-discharge bleeding after PCI (ADAPT-DES study)

Genereux P, et al. J Am Coll Cardiol. 2015;66:1036-45.

Impact of post-discharge bleeding vs MI on mortality

• 8583 patients treated with ≥ 1 DES prospectively followed-up in 10-15 US and European hospitals.
• Platelet reactivity evaluated using VerifyNow showed increased risk of events with high PRU.



Real-world: HBR ACS patients on DAPT with ticagrelor/prasugrel
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International consensus on switching oral P2Y12 inhibitors

Angiolillo DJ, et al. Circulation. 2017;136:1955-1975. 

Acute/early phase Late/very late phase

• ESCALATION: switching from less intensive to more intensive oral P2Y12 inhibitor.
• DE-ESCALATION: switching from more intensive to less intensive oral P2Y12 inhibitor.
• CHANGE: switching from one intensive oral P2Y12 inhibitor to another.



Reasons for de-escalating to clopidogrel

1. High bleeding risk.

2. Oral anti-coagulation (e.g. 

previous or new onset AF).

3. Costs.

4. Drug discontinuation (e.g. 

adenosine-mediated dyspnea

in the case of ticagrelor).

Kupka D, et al. Korean Circ J 2018;48: 863–872



TOPIC study

Cuisset T, et al. Eur Heart J 2017;38:3070-8.

• 646 patients with ACS & PCI treated

with ASA and ticagrelor or prasugrel

without events at 1 month.

• At 1 month, randomization to switch to

ASA+clopidogrel (switched DAPT) or

continuation of their drug regimen

(unchanged DAPT).

• Primary outcome: CV death, urgent

revascularization, stroke and bleeding

(BARC ≥2) at 1 year post ACS.



TOPIC study

Cuisset T, et al. Eur Heart J 2017;38:3070-8.
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How to de-escalate: CAPITAL OPTICROSS trial

Pourdjabbar A, et al. Thromb Haemost 2017;117:303-310.

60 patients on ticagrelor whose physician had decided to switch to clopidogrel 75 mg/d.
Randomization to clopidogrel bolus dose (600 mg) vs 75 mg 12 after last dose of ticagrelor.



How to de-escalate: SWAP-4 study

Franchi F, et al. Circulation. 2018;137:2450-2462

A clopidogrel loading dose avoids a gap in platelet inhibition.



Variable response is the main limitation of clopidogrel

Gurbel PA, et al. Circulation 2003;107:2908-13.



PEGASUS-TIMI 54 trial

Bonaca MP et al. N Engl J Med 2015;372:1791-1800.
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21,162 patients 1-3 yr after MI under ASA, randomized to Ticagrelor 60 mg bid / Ticagrelor 90 m bid / placebo.

*leading to drug discontinuation



GRAVITAS trial

Price MJ, et al. JAMA 2011;305:1097-1105.

• 5,429 post-PCI patients underwent

VerifyNow.

• 2,214 (≈40%) having high on-treatment

reactivity (PRU ≥ 230) were randomized

to high-dose clopidogrel (600-mg 

followed by 150 mg/d) or standard-dose

clopidogrel (no additional loading dose, 

75 mg/d) for 6 mo.



TRIGGER-PCI trial

Trenk D, et al. J Am Coll Cardiol 2012;59:2159-64.

• 423 patients undergoing PCI for SCAD with PRU >208.
• Randomly assigned to prasugrel 10 mg/d or clopidogrel 75 m/d.



ARCTIC trial

Collet JP, et al. N Engl J Med 2012;367:2100-9.

2440 patients receiving DES randomized to platelet-function monitoring (with drug adjustment if poor
response to antiplatelet therapy) or to a conventional strategy without monitoring and drug adjustment.

Primary end-point: 
composite of death, MI, 

stent thrombosis, 
stroke, or urgent

revascularization at 1 
year.



TROPICAL-ACS trial

Sibbing D, et al. Lancet. 2017;390:1747-1757. 
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Sibbing D, et al. Lancet. 2017;390:1747-1757. 

TROPICAL-ACS trial



Sibbing D, et al. Lancet. 2017;390:1747-1757. 

TROPICAL-ACS trial



PHARMCLO study

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77. 

Unselected patients admitted with ACS (STE & NSTE).
(initially planned 3,612; finally, 888 included)

Randomization
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PHARMCLO study

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77. 



PHARMCLO study

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77. 

Ischemic events Bleeding events



PHARMCLO study

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77. 
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Limitations of platelet and genetic testing

• The results of platelet testing are widely variable in the same patient.

• Tailored therapy after platelet testing have not demonstrated any

benefit.

• Response to clopidogrel is not influence only by genetics, but also by

clinical factors (e.g. BMI, diabetes, renal function, other drugs, etc).

• Genetic testing: insufficient data, and no clear recommendations after

genetic test results.



Risk scores validated for DAPT duration decision making

Valgimigli M, et al. Eur Heart J 2018;39:213-254-



Importance of lesion complexity. Data from the DAPT study.

Yeh RW, et al. J Am Coll Cardiol 2017;70:2213-2223



Importance of lesion complexity. Data from the DAPT study.

Yeh RW, et al. J Am Coll Cardiol 2017;70:2213-2223



CONCLUSIONS

• In HBR patients with ACS, the clinical benefit of P2Y12 may be 

compromised by bleeding complications.

• Several options, including de-escalation and dose reduction may be an

option.

• Platelet testing has not demonstrated a clinical benefit.

• Genetic testing promising, but not ready for clinical application.

• Ischemic and bleeding scores may be useful for clinical decision making.


