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Conflits	
  d’intérêts.	
  
	
  

Medtronic	
  :	
  Proctoring	
  TAVI	
  
AbboB	
  :	
  proctoring	
  CTO	
  

Biosensor	
  :	
  proctoring	
  CTO	
  



Recommanda)ons


Popula'on	
   ESC	
  Guidelines	
   ACCF/AHA/SCAI	
  Guidelines	
  

Acute	
  Coronary	
  Syndrome	
  	
  
(BMS	
  or	
  DES)	
  

Maximum	
  of	
  12	
  months	
  	
  
(Class	
  I-­‐A)	
  
	
  
Longer	
  dura'ons	
  may	
  be	
  
considered	
  	
  
(Class	
  IIb-­‐A)	
  

At	
  least	
  12	
  months	
  	
  
(Class	
  I-­‐B)	
  
	
  
Longer	
  dura'ons	
  may	
  be	
  
considered	
  in	
  pts	
  w/	
  DES	
  (Class	
  
IIb-­‐C)	
  

Stable	
  Ischemia	
  and	
  BMS	
  	
   At	
  least	
  1	
  month	
  
(Class	
  I-­‐A)	
  

At	
  least	
  1	
  month,	
  ideally	
  up	
  to	
  
12	
  months	
  
(Class	
  I-­‐B)	
  

Stable	
  Ischemia	
  and	
  DES	
   6	
  months	
  
(Class	
  I-­‐B)	
  

At	
  least	
  12	
  months	
  	
  
(Class	
  I-­‐B)	
  

Secondary	
  Preven'on	
   Selected	
  pa'ents	
  at	
  high	
  
ischemic	
  risk	
  

May	
  be	
  considered	
  
(Class	
  IIb-­‐B)	
  



Pourquoi	
  ce	
  sujet	
  ?	
  
Tendance	
  actuelle	
  :	
  	
  

essayer	
  de	
  diminuer	
  durée	
  double	
  AAP….	
  
Stent	
  acSfs	
  toutes	
  indicaSons…	
  







Evènements	
  DC/AVC/IDM	
  

3	
  mois	
  vs	
  >	
  3	
  mois	
   6	
  mois	
  vs	
  >	
  6	
  mois	
  



Saignements	
  

3	
  mois	
  vs	
  >	
  3	
  mois	
  



AHJ	
  2010	
  







Subgroup analyses of the primary end point.  





Donc	
  débat	
  en	
  faveur	
  longue	
  durée	
  DAPT	
  mal	
  engagé	
  mais…	
  









SAIGNEMENTS	
  



Comment	
  choisir	
  ?	
  
DAPT	
  à	
  la	
  carte	
  ….	
  



Selon  le  sexe  ?










Si  a2einte  «  pluritronculaire  »?














Plus	
  d'événements	
  Indépendamment	
  de	
  la	
  durée	
  DAPT	
  si	
  ATC	
  complexe.	
  







Selon  les  tests  de  réac.vité  
plaque4aires  ?








SCORES  ?
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.low-risk score (<2) selected patients recruited in the DAPT trial who
did not derive any reduction of ischaemic events from prolonging
DAPT, with a significant increase in moderate/major bleeding (NNT
for harm = 64). As DAPT duration was not randomized in the
PROTECT trial, the value of the DAPT score in guiding the duration
of therapy has so far only been shown for patients recruited to the
DAPT trial. Additional validation of the DAPT score to guide DAPT
duration is needed, especially in the context of less well-selected
patients as compared to those recruited in the DAPT trial and under-
going treatment with new-generation DES only.

Two independent predictive scores for bleeding [age, body mass
index, smoking, anaemia, creatinine clearance (CrCl), and triple ther-
apy at discharge] and MI or stent thrombosis [diabetes mellitus, ACS,
smoking, CrCl, prior PCI, and prior coronary artery bypass graft sur-
gery (CABG)] have also been developed from the Patterns of
Nonadherence to Antiplatelet Regimens in Stented Patients (PARIS)
registry.16 PARIS was a prospective, multicentre, observational study
of patients undergoing PCI with stent implantation in the USA and
Europe, which was designed to examine the different modes of
DAPT cessation and to investigate the influence of these modes on
subsequent clinical adverse events.17 This registry study included
patients with an indication for oral anticoagulation. The value of the
PARIS bleeding and/or ischaemic risk scores to tailor DAPT duration
remains unclear, since therapy duration was not randomized in the
PARIS study and no study to date has applied the results of these

scores for DAPT type or duration guidance. A high ischaemic risk sta-
tus was observed in roughly 40% of high bleeding risk patients16 and
as many as 65.3% presented low ischaemic and bleeding risks.16

Therefore, it remains unclear how DAPT duration should be guided
by the simultaneous assessment of ischaemic and bleeding risk fea-
tures according to PARIS.

The PRECISE-DAPT (PREdicting bleeding Complications In
patients undergoing Stent implantation and subsEquent Dual Anti
Platelet Therapy) collaborative study included a total of 14 963
patients with CAD who underwent elective, urgent, or emergent PCI
and generated a five-item (age, CrCl, haemoglobin, white blood cell
count, and prior spontaneous bleeding) prediction algorithm for out-
of-hospital bleeding in patients treated with DAPT.18

The predictive performance of this novel score was assessed in the
derivation cohort and validated in 8595 and 6172 patients treated with
PCI from the PLATelet inhibition and patient Outcomes (PLATO) trial
and the Bern PCI registry,19,20 respectively. The PRECISE-DAPT score
showed improved integrated discrimination and reclassification per-
formance as compared to the PARIS bleeding score in both validation
cohorts.18 The usefulness of this score was also assessed within
patients randomized to different DAPT durations (n = 10 081) to iden-
tify the effect on bleeding and ischaemia of a long (12–24 months) or
short (3–6 months) treatment duration in relation to baseline bleeding
risk. It was observed that among patients deemed at high bleeding risk
based on PRECISE-DAPT (PRECISE-DAPT score >_25), prolonged

Table 3 Risk scores validated for dual antiplatelet therapy duration decision-making

CHF = congestive heart failure; CrCl = creatinine clearance; DAPT = dual antiplatelet therapy; Hb = haemoglobin; LVEF = left ventricular ejection fraction; MI = myocardial
infarction; PCI = percutaneous coronary intervention; PRECISE-DAPT = PREdicting bleeding Complications In patients undergoing Stent implantation and subsEquent Dual
Anti Platelet Therapy; WBC = white blood cell count.
aFor the PRECISE-DAPT score use the score nomogram: mark patient’s value for each of the five clinical variables of the score and draw a vertical line to the ‘Point’ axis to
determine the number of points obtained for each clinical variable. Then summate the points obtained for each clinical variable to the total score. A practical case example for
score calculation is provided in Web Figure 1 of the Web Addenda.
For the DAPT score summate positive points for each value and subtract values for age to the total score.
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2017 ESC focused update on dual antiplatelet
therapy in coronary artery disease developed
in collaboration with EACTS

The Task Force for dual antiplatelet therapy in coronary artery
disease of the European Society of Cardiology (ESC) and of the
European Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: Marco Valgimigli* (Chairperson) (Switzerland),
Héctor Bueno (Spain), Robert A. Byrne (Germany), Jean-Philippe Collet (France),
Francesco Costa (Italy), Anders Jeppsson1 (Sweden), Peter Jüni (Canada),
Adnan Kastrati (Germany), Philippe Kolh (Belgium), Laura Mauri (USA),
Gilles Montalescot (France), Franz-Josef Neumann (Germany),
Mate Petricevic1 (Croatia), Marco Roffi (Switzerland), Philippe Gabriel Steg
(France), Stephan Windecker (Switzerland), and Jose Luis Zamorano (Spain)

Additional Contributor: Glenn N. Levine (USA)

Document Reviewers: Lina Badimon (CPG Review Coordinator) (Spain), Pascal Vranckx (CPG Review
Coordinator) (Belgium), Stefan Agewall (Norway), Felicita Andreotti (Italy), Elliott Antman (USA),
Emanuele Barbato (Italy), Jean-Pierre Bassand (France), Raffaele Bugiardini (Italy), Mustafa Cikirikcioglu1

(Switzerland), Thomas Cuisset (France), Michele De Bonis (Italy), Victora Delgado (The Netherlands),
Donna Fitzsimons (UK), Oliver Gaemperli (Switzerland), Nazzareno Galiè (Italy), Martine Gilard (France),

* Corresponding author: Marco Valgimigli, Cardiology, Inselspital, Freiburgstrasse 8, 3010 Bern, Switzerland. Tel: þ41 31 6323077, Fax: þ41 10 7035258, E-mail: marco.valgimigli@insel.ch.

ESC Committee for Practice Guidelines (CPG) and National Cardiac Societies document reviewers: listed in the Appendix.

1Representing the EACTS

ESC entities having participated in the development of this document:

Associations: Acute Cardiovascular Care Association (ACCA), European Association of Preventive Cardiology (EAPC), European Association of Percutaneous Cardiovascular
Interventions (EAPCI).

Working Groups: Cardiovascular Pharmacotherapy, Cardiovascular Surgery, Coronary Pathophysiology and Microcirculation, Peripheral Circulation, Pulmonary Circulation and
Right Ventricular Function, Thrombosis, Valvular Heart Disease.

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the ESC
Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC (journals.permissions@oxfordjournals.org).

Disclaimer. The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge and the evidence available
at the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy and/or ambiguity between the ESC Guidelines and any other official recom-
mendations or guidelines issued by the relevant public health authorities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encour-
aged to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic or
therapeutic medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibility of health professionals to make appropriate and
accurate decisions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient’s caregiver. Nor do
the ESC Guidelines exempt health professionals from taking into full and careful consideration the relevant official updated recommendations or guidelines issued by the competent
public health authorities, in order to manage each patient’s case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It is also the
health professional’s responsibility to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

The article has been co-published with permission in the European Heart Journal [DOI: 10.1093/eurheartj/ehx419] on behalf of the European Society of Cardiology and
European Journal of Cardio-Thoracic Surgery [DOI 10.1093/ejcts/ezx334] on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved in respect
of European Heart Journal, VC European Society of Cardiology 2017. The articles are identical except for minor stylistic and spelling differences in keeping with each journal’s
style. Either citation can be used when citing this article.
For permissions, please email journals.permissions@oup.com.
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Figure 4 Algorithm for dual antiplatelet therapy (DAPT) in patients treated with percutaneous coronary intervention. ACS = acute coronary syn-
drome; BMS = bare-metal stent; BRS = bioresorbable vascular scaffold; CABG = coronary artery bypass graft surgery; DCB = drug-coated balloon;
DES: drug-eluting stent; PCI = percutaneous coronary intervention; Stable CAD = stable coronary artery disease.
High bleeding risk is considered as an increased risk of spontaneous bleeding during DAPT (e.g. PRECISE-DAPT score >_25).
Colour-coding refers to the ESC Classes of Recommendations (green = Class I; yellow = IIa; orange = Class IIb).
Treatments presented within the same line are sorted in alphabetic order, no preferential recommendation unless clearly stated
otherwise.
1: After PCI with DCB 6 months. DAPT should be considered (Class IIa B).
2: If patient presents with Stable CAD or, in case of ACS, is not eligible for a treatment with prasugrel or ticagrelor.
3: If patient is not eligible for a treatment with prasugrel or ticagrelor.
4: If patient is not eligible for a treatment with ticagrelor.
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The optimal level of platelet inhibition during the various stages of
CAD remains an open question. The risk of ischaemic complication is
highest immediately after PCI and then gradually declines. The same
is true for patients managed for ACS, although the risk remains ele-
vated above that of patients who never experienced an acute exacer-
bation for years. Thus, it is intuitive that during the chronic phase
after stabilization the level of platelet inhibition may be reduced as
compared with the acute phase. Until recently, there were only lim-
ited data addressing this issue from beyond the periprocedural phase
to 1 year. By now, two studies addressing such a step-down concept
have finished recruitment: Testing Responsiveness to Platelet
Inhibition on Chronic Antiplatelet Treatment For Acute Coronary
Syndromes Trial (TROPICAL-ACS) (NCT01959451) with a step-
down from prasugrel to clopidogrel after the peri-interventional
phase in acute MI; and GLOBAL-LEADERS (NCT01813435)146 with
a step-down from DAPT to single antiplatelet therapy with ticagrelor
beyond the first month after PCI in an all-comers cohort with DES.

The risks and benefits of shortening DAPT to 3 months or even
shorter is another area with limited evidence. There are only two
randomized studies with a total of 5236 patients.105,106 Both studies
used the first-generation ZES that, due to its limited efficacy in sup-
pressing neointima formation, has been largely replaced by a newer
generation. Thus, in most cases with high bleeding risk, the decision
to shorten DAPT below 6 months needs to rely on circumstantial
evidence suggesting comparable safety of different stent types.

As outlined in section 4.1, there are no dedicated studies on the opti-
mal duration of DAPT after the application of drug-eluting balloons or
after implantation of a bioresorbable scaffold. It is also unclear whether,
early after placement of a bioresorbable stent, patients may benefit
from the more potent P2Y12 inhibition achieved by prasugrel or ticagre-
lor as compared with the current practice of clopidogrel administration.

5. Dual antiplatelet therapy and
cardiac surgery

5.1 Dual antiplatelet therapy in patients
treated with coronary artery bypass
surgery for stable coronary artery
disease
DAPT in ACS patients significantly reduces the risk of thrombotic com-
plications but increases the risk for both spontaneous and surgical
bleeding complications.20,23,40 The bleeding risk as well as the ischaemic
benefit are further increased if ticagrelor or prasugrel are used instead
of clopidogrel.20,23 Unlike for ACS, there is currently no evidence of a
survival benefit or a reduction of thromboembolic complications with
DAPT in patients with stable CAD undergoing CABG. However, there
is limited evidence suggesting that the use of DAPT in patients with sta-
ble CAD mitigates the risk of vein (but not arterial) graft occlusions.

5.2 Dual antiplatelet therapy in patients
treated with coronary artery bypass
surgery for acute coronary syndrome
Background: DAPT, as compared to aspirin monotherapy, has been pro-
ven to be beneficial in reducing ischaemic risk in ACS patients (Figure 5).

However, there is limited evidence in patients undergoing CABG as no
dedicated study exists. In the Clopidogrel in Unstable Angina to Prevent
Recurrent Events (CURE) trial, the outcome in the CABG

Figure 5 Algorithm for dual antiplatelet therapy (DAPT) in
patients with acute coronary syndrome undergoing coronary artery
bypass grafting. High bleeding risk is considered as an increased risk of
spontaneous bleeding during DAPT (e.g. PRECISE-DAPT score >_25).
Colour-coding refers to the ESC Classes of Recommendations
(green = Class I; yellow = IIa; orange = Class IIb). Treatments pre-
sented within the same line are sorted in alphabetic order, no prefer-
ential recommendation unless clearly stated otherwise.
1: if patient is not eligible for a treatment with prasugrel or
ticagrelor.

234 ESC Guidelines

Downloaded from https://academic.oup.com/eurheartj/article-abstract/39/3/213/4095043
by guest
on 14 April 2018



Articles

www.thelancet.com   Published online November 10, 2017   http://dx.doi.org/10.1016/S0140-6736(17)32458-3 1

Rivaroxaban with or without aspirin in patients with stable 
coronary artery disease: an international, randomised, 
double-blind, placebo-controlled trial
Stuart J Connolly, John W Eikelboom, Jackie Bosch, Gilles Dagenais, Leanne Dyal, Fernando Lanas, Kaj Metsarinne, Martin O’Donnell, 
Anthony L Dans, Jong-Won Ha, Alexandr N Parkhomenko, Alvaro A Avezum, Eva Lonn, Liu Lisheng, Christian Torp-Pedersen, Petr Widimsky, 
Aldo P Maggioni, Camilo Felix, Katalin Keltai, Masatsugu Hori, Khalid Yusoff, Tomasz J Guzik, Deepak L Bhatt, Kelley R H Branch, 
Nancy Cook Bruns, Scott D Berkowitz, Sonia S Anand, John D Varigos, Keith A A Fox, Salim Yusuf, on behalf of the COMPASS investigators*

Summary
Background Coronary artery disease is a major cause of morbidity and mortality worldwide, and is a consequence of 
acute thrombotic events involving activation of platelets and coagulation proteins. Factor Xa inhibitors and aspirin 
each reduce thrombotic events but have not yet been tested in combination or against each other in patients with 
stable coronary artery disease.

Methods In this multicentre, double-blind, randomised, placebo-controlled, outpatient trial, patients with stable 
coronary artery disease or peripheral artery disease were recruited at 602 hospitals, clinics, or community centres 
in 33 countries. This paper reports on patients with coronary artery disease. Eligible patients with coronary artery 
disease had to have had a myocardial infarction in the past 20 years, multi-vessel coronary artery disease, history 
of stable or unstable angina, previous multi-vessel percutaneous coronary intervention, or previous multi-vessel 
coronary artery bypass graft surgery. After a 30-day run in period, patients were randomly assigned (1:1:1) to 
receive rivaroxaban (2·5 mg orally twice a day) plus aspirin (100 mg once a day), rivaroxaban alone (5 mg orally 
twice a day), or aspirin alone (100 mg orally once a day). Randomisation was computer generated. Each treatment 
group was double dummy, and the patients, investigators, and central study staff were masked to treatment 
allocation. The primary outcome of the COMPASS trial was the occurrence of myocardial infarction, stroke, 
or cardiovascular death. This trial is registered with ClinicalTrials.gov, number NCT01776424, and is 
closed to new participants.

Findings Between March 12, 2013, and May 10, 2016, 27 395 patients were enrolled to the COMPASS trial, of whom 
24 824 patients had stable coronary artery disease from 558 centres. The combination of rivaroxaban plus aspirin 
reduced the primary outcome more than aspirin alone (347 [4%] of 8313 vs 460 [6%] of 8261; hazard ratio [HR] 0·74, 
95% CI 0·65–0·86, p<0·0001). By comparison, treatment with rivaroxaban alone did not significantly improve the 
primary outcome when compared with treatment with aspirin alone (411 [5%] of 8250 vs 460 [6%] of 8261; HR 0·89, 
95% CI 0·78–1·02, p=0·094). Combined rivaroxaban plus aspirin treatment resulted in more major bleeds than 
treatment with aspirin alone (263 [3%] of 8313 vs 158 [2%] of 8261; HR 1·66, 95% CI 1·37–2·03, p<0·0001), and 
similarly, more bleeds were seen in the rivaroxaban alone group than in the aspirin alone group (236 [3%] of 8250 vs 
158 [2%] of 8261; HR 1·51, 95% CI 1·23–1·84, p<0·0001). The most common site of major bleeding was 
gastrointestinal, occurring in 130 [2%] patients who received combined rivaroxaban plus aspirin, in 84 [1%] patients 
who received rivaroxaban alone, and in 61 [1%] patients who received aspirin alone. Rivaroxaban plus aspirin reduced 
mortality when compared with aspirin alone (262 [3%] of 8313 vs 339 [4%] of 8261; HR 0·77, 95% CI 0·65–0·90, 
p=0·0012).

Interpretation In patients with stable coronary artery disease, addition of rivaroxaban to aspirin lowered major 
vascular events, but increased major bleeding. There was no significant increase in intracranial bleeding or other 
critical organ bleeding. There was also a significant net benefit in favour of rivaroxaban plus aspirin and deaths were 
reduced by 23%. Thus, addition of rivaroxaban to aspirin has the potential to substantially reduce morbidity and 
mortality from coronary artery disease worldwide.

Funding Bayer AG.

Published Online 
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http://dx.doi.org/10.1016/
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Introduction 
Coronary artery disease is a global medical problem and 
a leading cause of morbidity and mortality.1 Patients with 
coronary artery disease are at risk for myocardial 
infarction, ischaemic stroke, and cardiovascular death. 

The underlying pathophysiology of these events in 
patients with atherosclerosis is rupture or erosion of an 
atherosclerotic plaque which exposes the sub-endothelial 
matrix to circulating blood.2 This activates both platelet 
aggregation and the coagulation cascade, which leads to 
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(1.40-­‐2.05)	
   <0.0001	
   1.51	
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   <0.0001	
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   15	
  
(0.2%)	
  

14	
  
(0.2%)	
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1.49	
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(0.5%)	
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(0.5%)	
  

29	
  
(0.3%)	
  

1.43	
  
(0.89-­‐2.29)	
   0.14	
   1.57	
  

(0.98-­‐2.50)	
   0.06	
  

Major  bleeding
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N=9,152	
  

A	
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Rivaroxaban	
  +	
  Aspirin	
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Aspirin	
  

N	
  	
  (%)	
   N	
  	
  (%)	
   HR	
  	
  (95%	
  
CI)	
   P	
  

Net	
  clinical	
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  +	
  Severe	
  bleeding	
  	
  

events)	
  

431	
  
(4.7%)	
  

534	
  
(5.9%)	
  

0.80	
  
(0.70-­‐0.91)	
  

 
0.0005	
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  «	
  à	
  la	
  carte	
  »	
  après	
  1	
  an	
  est	
  acquis.	
  

N’influencent	
  le	
  choix	
  :	
  
Le	
  sexe	
  

La	
  généBque…	
  
Les	
  tests	
  de	
  réacSvités	
  

Influencent	
  le	
  choix	
  :	
  
Une	
  aBeinte	
  athéromateuse	
  TC	
  ou	
  IVA	
  

ATC	
  complexe	
  
La	
  molécule	
  :	
  Scagrelor/Rivaroxaban	
  

Le	
  score	
  DAPT	
  
Le	
  risque	
  hémorragique	
  




