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Disclosures

• Unfortunately, I don’t get any actual money from the industry

• My travel expenses to conferences throughout the last 2 years have been covered by
Boston Scientific

• This early presentation prevented me from getting heavily inebriated (which is my
favorite activity at conferences) last night



Introduction

• The advent of DES lead to a drastic reduction restenosis after PCI for coronary artery
disease

• However, DES are associated with a persistent risk of stent thrombosis and thus
warrant effective and prolonged antithrombotic therapy after their implantation

• Antithrombotic therapy mainly consist of Aspirin in conjunction with a P2Y12-inhibitor

Ferraris et al., Ann Thorac Surg. 2012



• Patients requiring surgery after PCI and taking DAPT are at 
increased periinterventional bleeding risk

• Up to 10% of NSTE-ACS patients require CABG during their index 
hospitalization

Ranasinghe et al., JACC 2011  

• Ischemic and bleeding risks must carefully be evaluated and 
weighted in these challenging patients. 

ESC Guidelines on myocardial revascularization. Windecker et al., EHJ 2014



Clopidogrel

• Meta-analysis of observational studies showed that preoperative exposure to
clopidogrel (cessation of drug intake 5 days or less before intervention) was
associated with an increased risk of death, reoperation for bleeding, blood
loss, need of packed red blood cell transfusion, and increased use of blood
products. Biancari et al., J Thorac Cardiovasc Surg. 2012

• Mortality is increased in in patients taking clopidogrel <5 days prior to CABG.
However in patients with ACS, there is no difference in Mortality, po-MI or
Stroke. Nijjer et al., EHJ 2011



• Despite an increase in observed TIMI major bleeding (OR: 4.73, CI: 1.9–11.8), platelet
transfusion and surgical re-exploration for bleeding, prasugrel was associated with a
lower rate of death after CABG compared with clopidogrel (2.3 vs. 8.7%; ORad 0.26; P =
0.025). Smith et al. JACC 2012

-> More than 60% of patients received the last dose of study medication 5 or
more days prior to CABG surgery, with the imbalance in the number of deaths attributable
to patients who received last dose of study medication 4 or more days prior to surgery.

Sousa-Uva et al. EHJ 2014

Prasugrel

• After prasugrel, ≥75% of patients
returned to baseline reactivity by
washout day 7 compared with day 5
after clopidogrel.

Price et al. JACC 2012



• PLATO-CABG: The earlier ticagrelor is discontinued before CABG, the
less bleeding events occur

Held et al. , JACC 2011

65%

30%

Ticagrelor



• Significant reduction in postoperative CV-death with ticagrelor
compared to clopidorel in patients undergoing CABG

Held et al. , JACC 2011



PLATO substudy

Biancari et al. 
Meta-analysis on 
clopidogrel

Nijjer et al., Meta-
analysis on clopidogrel

ESC Guidelines on NSTE-ACS. Roffi et al., 
EHJ 2015





• The CURE trial reported a non-significantly decreased MACE-rate in patients on DAPT

awaiting CABG than in placebo-receiving patients Fox et al., Circulation 2004

• The BASKET-LATE investigators report an incidence of 2.6% thrombosis related events
after ‘premature’ (6 months) DAPT interruption (range 15-362 days) in 499 DES
patients Pfisterer et al., JACC 2006

• Premature interruption of DAPT at 30 days was associated with a 7% death rate (vs.
0.7%) throughout the 1 year (1st event after 3 months). Spertus et al., Circulation 2006

• Discontinuation of DAPT during the first 30 days was a significant predictor for the
occurrence of ST (29%) in 1’358 Italian patients. Rossini et al., JACC 2011

• Premature Discontinuation of APT was associated with a 90-fold increased hazard in
the occurrence of ST in 2229 patients. Iakovou et al., JAMA 2005



Definite or probable ST

Cardiac death

PARIS registry (N=5‘031)

Mehran et al., Lancet. 2013 



What can be done to diminish both the thrombotic and the bleeding risk in 
recently stented patients undergoing surgery?

A. Continue DAPT until surgery
B. Follow the guidelines and discontinue DAPT as recommended
C. Stop DAPT according your gut feeling and/or clinical expertise
D. Initiate Bridging-Therapy



Savonitto et al., Br J Anaesth. 2010
30 patients, single arm, Tirofiban
1 case of TIMI minor
1 case of TIMI major

Angiolillo et al., JAMA 2012
210 patients, RCT, DB
Significantly decreased platelet
reactivity with Cangrelor
No differences in CABG-related
bleeding (11.8% vs. 10.4%)



Day      -7 -5   -4   -3   -2   -1   -1 hour 0     + 6 hours

Stop
Prasugrel

Stop
ticagrelor/
clopidogrel

Initiate 
Cangrelor

Discontinue
Cangrelor

Restart
Cangrelor

Restart
P2Y12

Dosage Cangrelor (KengrexalR)
0.75 µg/kg/min (1 vial = 50mg)

Angiolillo et al, JAMA 2012
Adapted from G. Casso, G. Pedrazzini, 1.6.2016







Ferraris et al., Ann Thorac Surg. 2012

Available point-of-care Platelet
Function Tests



Demertzis et al. ,Cardiovascular Medicine 2016

• Measures agonist-
induced agglutination of 
whole blood. A mixing 
chamber contains the 
platelet agonist [coated 
beads]. 

• Whole blood is added to 
the mixing chamber

• Light transmittance 
through the chamber is 
measured and increases 
as agglutination 
increases



Demertzis et al. ,Cardiovascular Medicine 2016

• Electrical impedance
aggregometry

• Two highly conductive
metallic wires. 

• Whole blood
• Specific platelet

activator is added. 
• Activated platelets

adhere to and
aggregate on sensor
electrodes

• Enhanced resistance
between sensor
metallic wires,



• Assessments of platelet function with devices such as HemoSTATUS, modified
thromboelastography, Multi- plate analyzer, VerifyNow, and PFA-100 proved useful in
predicting increased bleeding risk.

• Patients found to have normal platelet function by these devices are unlikely to bleed
secondary to platelet defects.

Cammerer et al., Anesth Analg. 2003

Ranucci et al., Ann Thorac Surg. 2011
Koscielny et al., Hamostaseologie. 2007
Patti et al., Am J Cardiol. 2011

• Point-of-care platelet function testing can guide peri-operative transfusion management
and reduce blood component utilization (FFP, blood transfusion)

Girdauskas et al., J Thorac Cardiovasc Surg. 2010

Enriquez et al., Br J Anaesth. 2009

Evidence pertaining to POC Platelet
Function Testing



???According to cutoffs by Ranucci et al., Ann Thorac Surg. 2011???



Conclusion

• Management of pre- and periinterventional antithrombotic regimen in PCI
patients requiring surgery shortly after index procedure remains a challenging
issue

• Discontinuation of oral P2Y12 Inhibitor several days prior to surgical procedures
is recommended by current guidelines in order to decrease surgery related
bleeding

• Bridging with Cangrelor or GP IIb/IIIa antagonists in high risk patients is
feasible, and efficient on a molecular level, a priori without conferring an
excessive bleeding risk

-> CAVE recommendations based on small, underpowered trials

• Point-of-care platelet function testing appear efficient in identifying patients at
risk for bleeding. Data on hard clinical end points in the setting of surgery post-
PCI are lacking.



Back-up



Quamar and Bhatt, Pharmacol Ther. 2016



Quamar and Bhatt, Pharmacol Ther. 2016


