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Objectifs
• Réviser les faits marquants en MCAS au 

cours des 20 dernières années. 
• Connaître les avenues diagnostiques et 

thérapeutiques futures possibles en MCAS 
au cours des 20 prochaines années.



MCAS, ischémie viabilité 2020

• Pourtant, il demeure incertain si la 
stratification par ischémie et 
viabilité sont fiables sur le plan 
pronostique

• Ou si même le revascularisation 
(par angioplastie) améliore les 
symptômes

• La revascularisation des syndromes 
ischémiques stables semble intuitive 
mais des incongruences émergent
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OPTIMALE VS. CABG DANS 

LA CARDIOPATHIE 

ISCHÉMIQUE

PCI VS. SHAM PCI POUR LA 

MCAS STABLE

PCI VS. CABG 
DANS MCAS 

SÉVERE 

STATE-OF-THE-ART PCI

THÉRAPIE MÉDICALE 
OPTIMALE AVEC OU SANS 

PCI DANS LA MCAS STABLE



Déterminer si l'ajout de l'ICP au traitement médical optimal, 
lorsqu'il est utilisé comme stratégie de prise en charge initiale, 
réduit le risque de décès ou d'infarctus du myocarde chez les 
patients atteints de MCAS vs. le traitement médical optimal 
seul 

COURAGE





COURAGE: Points d’aboutissement primaire et secondaire

Death/MI Death

New ACS New MI

En comparaison au traitement médical seul, la PCI n’apporte aucun
avantage supplémentaire  sur les mortality/IM, Mortalité, 

IM ou de SCA

(Boden, et al. NEJM 2007;356:1503)









Lancet 2018; 391: 31–40

• 1ER essai avec groupe 
témoin placebo en double-

aveugle comparant PCI à 
intervention factice chez 

patients avec MCAS et 
lésion  > 70% 

monotronculaire





MAIS POUR QUEL SYNDROME 
ISCHÉMIQUE STABLE FAUT-IL 

RÉSERVER LA REVASCULARISATION 
ALORS?

Art: Antoine Tava; « Screeming heart »



Données observationelles: Revascularisation 
associée à une mortalité moindre seulement si
charge ischémique >10% à l’imagerie médicale

Hachamovitch Circulation 2003;107:2900-
2907.

Une charge ischémique sévère signifie une augmentation 
des risques de mourir, soit d’arythmies ou encore 
d’infarctus/SCA
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ISCHEMIA – Question de recherche
• Y a-t-il une bénéfice à la coronarographie ±
revascularisation , chez des patients avec syndrome 
ischémique stable et démontrant une ischémique 
modérée ou sévère à l’imagerie?

Moderate or 
severe ischemia

73% of 
randomized

patients



Cardiovascular Clinical Research Center

Stable Patient
Moderate or severe ischemia

(determined by site; read by core lab)

CCTA not required, e.g., eGFR 30 
to <60 or coronary anatomy 

previously defined

Blinded CCTA

Screen failure

Study Design

INVASIVE Strategy
OMT + Cath + 

Optimal Revascularization

CONSERVATIVE Strategy 
OMT alone

Cath reserved for OMT 
failure

NO

YES

Maron DJ, et al. American Heart Journal. 2018; 201;124-135.

RANDOMIZE

Core lab anatomy eligible?



Cardiovascular Clinical Research Center

Clinical and Stress Test Eligibility Criteria

Inclusion Criteria
• Age ≥21 years
• Moderate or severe ischemia*

• Nuclear ≥10% LV ischemia (summed difference score ≥7)
• Echo ≥3 segments stress-induced moderate or severe hypokinesis, or akinesis
• CMR  

• Perfusion: ≥12% myocardium ischemic, and/or
• Wall motion: ≥3/16 segments with stress-induced severe hypokinesis or akinesis

• Exercise Tolerance Testing (ETT) >1.5mm ST depression in >2 leads or >2mm ST 
depression in single lead at <7 METS, with angina

CCTA Eligibility Criteria

Inclusion Criteria
• ≥50% stenosis in a major epicardial 

vessel (stress imaging participants)
• ≥70% stenosis in a proximal or mid vessel  

(ETT participants)

*Ischemia eligibility determined by sites. All stress tests interpreted at core 
labs.

Major Exclusion Criteria 
• ≥50% stenosis in unprotected left main

Eligibility Criteria

Major Exclusion Criteria 
• NYHA Class III-IV HF
• Unacceptable angina despite medical 

therapy
• EF < 35%
• ACS within 2 months
• PCI or CABG within 1 year 
• eGFR <30 mL/min or on dialysis

Maron DJ, et al. American Heart Journal. 2018; 201;124-135.



Cardiovascular Clinical Research Center

Risk Factor Management
Baseline vs last visit

No between group differences INV vs CON  
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Cardiovascular Clinical Research Center
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Follow-up (years)

CON
INV

Adjusted Hazard Ratio = 0.93 (0.80, 1.08)
P-value = 0.34 

Subjects at Risk

CON 2591 2431 1907 1300 733 293
INV 2588 2364 1908 1291 730 271

6 months:
Δ = 1.9% (0.8%, 3.0%)

4 years:
Δ = -2.2% (-4.4%, 0.0%)

Absolute Difference INV vs. CON

Primary Outcome: CV Death, MI, hospitalization for UA, HF or 
resuscitated cardiac arrest

15.5%

13.3%



Cardiovascular Clinical Research Center

Cardiac Catheterization Revascularization

Cardiac Catheterization and Revascularization

12%

95%
96%

9%

28%

76% 79% 80%

23%

7%

Indications for cath in CON*
Suspected/confirmed event 13.8%
OMT Failure 3.9%
Non-adherence 8.1% 

Revascularization in CON at 4 
years not preceded by a primary 
endpoint event - 16%

*Indications for Cath are percentages of CON patients whereas cumulative 
event rate shown at 4 years reflects censoring and the rate at that time 
point.



Cardiovascular Clinical Research Center

Cardiovascular Death



Cardiovascular Clinical Research Center

Primary endpoint
Pre-specified Important Subgroups 

There was no heterogeneity of treatment effect 

N=3739 for Prox LAD Y/N
N=2982 for # diseased vessels

High degree of baseline medical Rx optimization



Chez les patients atteints de cardiopathie ischémique
(FEVG<35%) avec une MCAS significative amenable a
revascularisation, les pontages + MED invasif réduiront
la mortalité totale vs. MED invasif seule.



1212

Randomized
CABG

Randomized 
MED only 610602

STICH 
Revascularization 

Hypothesis

• 99 clinical sites in 22 countries
• Enrollment: July 2002 – May 2007



Medical Therapy



STICHES



STICH Revascularization Hypothesis
Treatment As Received

As treated    MED (592)           vs.              CABG (620) 

1212

Randomized
CABG

Randomized 
MED only

610602

Received 
MED only

Received 
CABG 

555537 55 65

17% 9%



All-Cause Mortality 
— As Treated 

HR 0.70 (0.58 – 0.84)
P < 0.001

0.49

0.38







CHF
IHD CABG PCI



Recommendations for 
revascularization in CHF

CABG or PCI is indicated for HF patients on 
GDMT with angina and suitable coronary 
anatomy, especially significant left main 
stenosis or left main equivalent

I IIa IIb III

CABG or medical therapy is reasonable to 
improve morbidity and mortality for 
patients
with severe LV dysfunction (EF <35%), HF, 
and significant CAD

I IIa IIb III

2013 ACCF/AHA Guideline for the Management of Heart Failure, JACC 
2013;62:e147

CABG may be considered in patients with 
ischemic heart disease, severe LV systolic
dysfunction, and operable coronary 
anatomy whether or not viable 
myocardium is
present

I IIa IIb III



Figure 2. Adjusted Kaplan-Meier Analysis of the Probability of 
All-Cause Death According to Angina Status and Treatment Arm  







La viabilité cardiaque marque le 
pronostic, mais ne marque pas la 
réponse à la revascularisation!





SYNTAX-II historical 
trial 

• The SYNTAX II study is a multicenter, all-comers, 
open-label, single arm study that investigated 
the impact of a contemporary PCI strategy on 
clinical outcomes in patients with 3VD 

• The rate of all-cause death, cerebrovascular 
event, MI and any revascularisation]) was 
compared to a predefined PCI cohort from the 
original SYNTAX-I trial selected on the basis of 
equipoise 4-year mortality between CABG and 
PCI. 

• As an exploratory endpoint, comparisons were 
made with the historical CABG cohort of the 
original SYNTAX-I trial.





Two-year clinical outcomes among the 
study patients, compared with the 
SYNTAX-I PCI cohort.

For the primary endpoint, a sensitivity analysis using inverse
propensity score weighting (IPTW) and multivariate Cox 
proportional
hazard regression model were performed



Two-year clinical outcomes among the study 
patients, compared with the SYNTAX-I PCI cohort.



Two-year clinical outcomes among the study 
patients, compared with the SYNTAX-I PCI cohort.







State-of-the-Art PCI for 
the STICH 3.0 Trial 

FFR/iFR in all intended arteries*

Optimize implantation 
by IVUS guidance
(modified MUSIC 

criteria)

*If FFR/iFR is not possible or desirable (e.g. CTO/ severe 
tortuosity),revascularization will be guided by ischemia/ 
viability as quantified by non- invasive cardiac imaging

PCI with new- generation 
everolimus- eluting 

platinum chromium stent

Bifurcation: Consider DK 
crush 2- stent technique 
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Extensive calcification: 
rotational atherectomy

FFR >  0.80 or iFR >  89

Do not perform PCI

Move to next artery

FFR ≤  0.80 or iFR ≤  89

Treat visually most 
severe lesion

Reassess vessel with 
iFR or FFR

FFR ≤  0.80 
or iFR ≤  89

FFR >  0.80 
or iFR >  89

If safe contrast volume has 
been reached, stage next PCI 
if patient’s safety is not 
compromised (Appendix 1)

CTO PCI as indicated





FA et PCI/SCA 2020
• Depuis, un nombre impressionnant de 

permutations sont désormais possibles, incluant la 
dose de NACO, le type et la durée des P2Y12i, 
avec ou sans AAS

• Champ relativement récent qui débute avec 
l’étude WOEST (AAS+clopi vs. clopi seul chez 
patients anticoagulés avec warfarine) et qui 
montre une ¯ surprise des saignement et des 
événements ischémique avec l’arrêt de l’AAS.   

1. US population. Available at: www.census.gov/popclock. Accessed Aug 2019; 2. EU population. Available at: europa.eu/european-union/about-
eu/figures/living_en. Accessed Aug 2019; 3. Capodanno D, Angiolillo DJ. Circ Cardiovasc Interv 2014;7:113–24; 4. Capodanno D, et al. J Am Coll 
Cardiol 2019;74:83–99; 5. Verheugt FWA, et al. J Am Coll Cardiol 2019. pii: S0735-1097(19)35400-2.
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…Warfarine

RIVAROXABAN

CLOPIDOGREL ± AAS chez 
patients AVK

DABIGATRAN

APIXABAN

ENDOXABAN

WOEST (2013)

AUGUSTUS ACS/PCI 
(n=4,614)

PIONEER AF-PCI (2016) (n=2,124)

ENTRUST AF-PCI (n=1,508)

RE-DUAL PCI (2017) (n=2,725)

1. Gibson CM, et al. N Engl J Med 2016;375:2423–34; 2. Cannon CP, et al. N Engl J Med 2017;377:1513–24; 
3. Lopes RD, et al. N Engl J Med 2019;380:1509–24; 4. Vranckx P, et al. Am Heart J 2018;196:105–12; 5. 
NCT02866175. 



Saignements
majeurs

PCI + endoprothèse chez patients 
avec FA et risque AVC élevé

Le problème: vous ne pouvez tout prévenir simultanément

+

Thrombose stent/IM AVC

DAPT NACO



Bewildering number of strategies in the
ACS patient with atrial fibrillation

! ASA dose: None Low     High 2
! ASA duration (mos): 1    3    6    12 4
! Thienopyridine: None Clop   Ticlid Pras Ticag 4
! Thienopyridine duration (mos):  1    3    6    12 4
! AC:  None Warf    Dabi Riva    Apix Edox 5
! AC INR/dose: Low    High 2

Permutations of single, dual or triple therapy as Early Initial Therapy (0, 1, 3, 6 mos)
following ACS: 9 x 17 x 11 = 1,683
Permutations of single or dual therapy Late After Early Therapy (0, 1, 3, 6 mos)
following ACS: 1,683

Total Permutations throughout one year: 2.8 million
AC, anticoagulant; Apix, apixaban; ASA, acetylsalicylic acid; Clop, clopidogrel; Dabi, dabigatran; Edox, edoxaban; 

INR, international normalised ratio; mos, months; Pras, prasugrel; Riva, rivaroxaban; Ticag, ticagrelor; Warf, warfarin.    
Slide by C. Michael Gibson, M.S., M.D.

1. Data adapted from Gibson CM. J Am Coll Cardiol 2017;69:172–5.

1+8 = 9
ASA

1+16 = 17
Thieno

1+10 = 11
ACs



Trouver la bonne 
combinaison!

Antithrombotic
Sweet Spot

Risk of 
Ischemic Events

Risk of 
Bleeding Events

The right combination of antithrombotic agents at the
right dose and duration to reduce ischemic events as 

much as possible at a minimal cost of bleeding

Lopes RD et al. EHJ, 2019



NOAC AF-PCI clinical studies

1. Gibson CM, et al. N Engl J Med 2016;375:2423–34; 2. Cannon CP, et al. N Engl J Med 2017;377:1513–24;
3. Lopes RD, et al. N Engl J Med 2019;380:1509–24; 4. Vranckx P, at al. Lancet 2019;394:1335–43.

PIONEER AF-PCI –
Rivaroxaban1

Primary endpoint: 
TIMI major, minor 
bleeding or bleeding 
requiring medical 
attention (for 12 months)

Dabigatran 150 mg BID + P2Y12 inhibitor

VKA + DAPT for 
1 to 3 months

VKA + P2Y12

inhibitor
2,725 AF
patients

Dabigatran 110 mg BID + P2Y12 inhibitor

Riva 15 mg OD + P2Y12 inhibitor

Riva 2.5 mg BID + 
DAPT for 1, 6 or 12 

months

Riva 15 mg OD 
+ ASA

VKA + DAPT for 
1 or 6 months

VKA + ASA
2,124 AF
patients

R

Edoxaban 60 mg QD + P2Y12 inhibitor

VKA + P2Y12 inhibitor
+ ASA for 1–12 months1,506 AF

patients

R

4,614 AF
patients

+ 
placebo

+ ASA

R

Apixaban 5 mg 
BID

+ P2Y12 inhibitor

VKA
+ P2Y12
inhibitor + 

placebo

+ ASA
R

R

R
RE-DUAL AF-PCI –
Dabigatran2

Primary endpoint: 
Time to first major or
CRNM bleeding (ISTH)

ENTRUST AF-PCI –
Edoxaban4

Primary endpoint: 
ISTH major and 
CRNM bleeding

AUGUSTUS AF-PCI –
Apixaban3

2x2 Factorial design
Primary endpoint: 
ISTH major bleeding 
or CRNM bleeding

Aucun de ces RCTs n’a été conçu pour évaluer l’efficacité

12 months

6 
months

Up to 30 months

12 months



AUGUSTUS: Trial design

Lopes RD, et al. Am Heart J 2018;200:17–23.

Aspirin PlaceboDouble
blind Aspirin PlaceboDouble

blind

Apixaban 5 mg BID
Apixaban 2.5 mg BID in selected patients†

Primary outcome: ISTH major/CRNM bleeding     Secondary outcome(s): death/hospitalisation, death/ischaemic events

Randomise*
N=4,600 patients

Aspirin for all on the day of ACS or PCI 
Aspirin vs placebo after randomisation

Open
label

VKA
(INR 2–3)

*Randomisation was not sequential; at enrolment, eligible patients were randomised simultaneously to apixaban or VKA and to aspirin or aspirin 
placebo; †2.5 mg BID used in patients with ≥2 of the following criteria: age ≥80 years, weight ≤60 kg, or serum creatinine ≥1.5 mg/dL (133 μmol/L).

EXCLUSION
• Contraindication to DAPT
• Other conditions that require OAC (such as prosthetic valves or moderate or severe 

mitral stenosis), severe renal insufficiency, and history of intracranial haemorrhage
• Recent or planned CABG, coagulopathy or ongoing bleeding, contraindication to 

VKA, apixaban, all P2Y12 inhibitors, or aspirin

INCLUSION
• AF (prior, persistent, >6 hours); physician 

decision for OAC
• ACS or PCI; planned P2Y12 inhibitor for ≥6 

months



Saignements majeurs

1. Lopes RD, et al. N Engl J Med 2019;380:1509–24; 
2. Lopes RD, et al. N Engl J Med 2019;380:1509–24. Suppl appendix.

Number at risk:
Apixaban and aspirin
Apixaban and placebo
VKA and aspirin
VKA and placebo
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903
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880
947
776
851
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485
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467
528

Apixaban + aspirin: 13.8%2

VKA + aspirin: 18.7%2

VKA + placebo: 10.9%2

Apixaban + placebo: 7.3%2

Apixaban + placebo
vs VKA + aspirin:2

11.4% absolute risk
reduction (NNT=9)

AUGUSTUS was not powered to compare individual primary outcomes for apixaban + placebo vs VKA + aspirin



Ischemic outcomes

Endpoint
Apixaban
(N=2,306)

VKA
(N=2,308)

HR 
(95% CI)

Death/ischaemic events (%) 6.7 7.1 0.93 (0.75, 1.16)

Death (%) 3.3 3.2 1.03 (0.75, 1.42)

CV death (%) 2.5 2.3 1.05 (0.72, 1.52)

Stroke (%) 0.6 1.1 0.50 (0.26, 0.97)
Myocardial infarction (%) 3.1 3.5 0.89 (0.65, 1.23)

Definite or probable stent thrombosis (%) 0.6 0.8 0.77 (0.38, 1.56)

Urgent revascularisation (%) 1.7 1.9 0.90 (0.59, 1.38)

Hospitalisation (%) 22.5 26.3 0.83 (0.74, 0.93)

Lopes RD, et al. N Engl J Med 2019;380:1509–24.

Apixaban vs VKA



Ischemic outcomes

Endpoint
Aspirin

(N=2,307)
Placebo

(N=2,307)
HR 

(95% CI)
Death/ischaemic events (%) 6.5 7.3 0.89 (0.71, 1.11)

Death (%) 3.1 3.4 0.91 (0.66, 1.26)

CV death (%) 2.3 2.5 0.92 (0.63, 1.33)

Stroke (%) 0.9 0.8 1.06 (0.56, 1.98)

Myocardial infarction (%) 2.9 3.6 0.81 (0.59, 1.12)

Definite or probable stent thrombosis (%) 0.5 0.9 0.52 (0.25, 1.08)

Urgent revascularisation (%) 1.6 2.0 0.79 (0.51, 1.21)

Hospitalisation (%) 25.4 23.4 1.10 (0.98, 1.24)

Lopes RD, et al. N Engl J Med 2019;380:1509–24.

Aspirin vs placebo



Lopes RD, et al. JAMA Cardiol 2020



Network of four 
antithrombotic 
treatment regimens



VKA + DAPT (reference)

VKA + P2Y12 inhibitor

NOAC + DAPT

NOAC + P2Y12 inhibitor

Métaanalysis (~12,000 participants)
Patients avec FA traités par PCI/stent

Data show odds ratio (95% CI)
1. Lopes RD, et al. JAMA Cardiol 2020;5:582–9.

0 1 2 3
Favors non-reference strategy Favors reference

TIMI major bleeding
VKA + DAPT (reference)

VKA + P2Y12 inhibitor

NOAC + DAPT

NOAC + P2Y12 inhibitor

0 1 2 3
Favors non-reference strategy Favors reference

Trial-defined primary bleeding outcome

VKA + DAPT 
(reference)

VKA + P2Y12 inhibitor

NOAC + DAPT

NOAC + P2Y12 inhibitor

0.1 1 10

Myocardial infarction
VKA + DAPT 
(reference)

VKA + P2Y12 inhibitor

NOAC + DAPT

NOAC + P2Y12 inhibitor

0.1 1 10

Stent thrombosis

Favors non−reference strategy Favors reference Favors non−reference strategy Favors reference





• Les technologies digitales auront 
permis la démocratisation du 
dépistage de la FA 
asymptomatique. 

FIBRILLATION AURICULAIRE 2020

• … et un profilage en fonction du 
risque de saignement

• … avec une myriade d’études et de 
sous-études populationnelles

• Les 20 dernières années auront 
assisté à l’émergence des nouveaux 
anticoagulants oraux
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…Warfarine

RIVAROXABAN

ENDOXABAN

DABIGATRAN

APIXABAN

APPLE watch
FDA 

clearance

ENDOXABAN chez 

les “ très vieux ”

ENGAGE AF-TIMI 48 (2013)

ROCKET AF (2010)

6 RCTs comparant warfarine vs. 
placebo
(1989-1993)
2,900 participants

Individualisation des stratégies 
pour la thérapie à long–terme

ARISTOTLE (2011)

RE-LY (2009)

NACO vs. warfarine
71,683 participants

ELDERCARE-AF (2020)

DÉMOCRATISATION DU MONITORING DE LA FA 
(2018)

COMBINE AF (ESC 2020)
mAFA-II study (2020)



Les essais de phase III

Connolly S et al NEJM 2009; Patel M et al NEJM 2011; Granger C et al 
NEJM 2011; ENGAGE- AF Study Investigators. AHJ 2010



Les anticoagulants oraux

Eriksson BI, et al. Clin Pharmacokinet. 2009;48:1-22.



Anticogulation orale et prévention des AVC 

RE-LY (2009)
ROCKET AF (2011)
ARISTOTLE (2011)
ENGAGE AF-TIMI 48 
(2013)
Méta-analyse

Hart R, et al. Ann Intern Med. 2007;146:857-867.

Warfarin vs. Placebo or Control
(6 trials, total n=2,900)

NOAC vs. Warfarin
(4 trials, total n=71,683)

Ruff C, et al. Lancet. 2014;383:955–962.

Warfarine vs. 
contrôle ou placebbo

Réduction risqué relatif
(95% CI)

RCTs

AFASAK I (1990)
SPAF I (1991)
BAATAF (1990)
CAFA (1991)
SPINAF (1992)
EAFT (1993)
Méta-analyse

100% 50% 0 −50% −100%

Warfarine
supérieure

Placebo 
supérieur

NACO vs. 
warfarine

Réduction risque relatif
(95% CI)

RCTs

50% 0 −50%

NACO
supérieurs

Warfarine
supérieure

RRR 64% RRR 19%



Saignements: 
NACOs vs. 
warfarine

RE-LY (2009)
ROCKET AF (2011)
ARISTOTLE (2011)
ENGAGE AF-TIMI 48
(2013)
Combinés

4 RCTs, total n=71,683

Saignements majeurs 
RRR (95% CI)

050%
Favours NOAC

−100%
Favours warfarin

RRR 14%
80% 0

NACO meilleurs
−100%

Warfarine 
meilleure

50%

Hémorragie IC 
RRR (95% CI)

Pooled NOAC  
(n=29,287)

Pooled warfarin  
(n=29,211)

Adapted from Ruff C, et al. Lancet
2014;383:955–62.

RRR 52%

Head-to-head trials do not exist and direct comparisons between agents cannot be made.
This analysis compared NOACs with warfarin in randomised studies



Individual Patient Data from the Pivotal Randomized 
Trials

(A COllaboration between Multiple institutions to Better Investigate Non-vitamin K antagonist

oral anticoagulant usE in Atrial Fibrillation)



Kaplan-Meier Curves
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Kaplan-Meier Curves

Major Bleeding Intracranial Bleeding



ELDERCARE-AF
Low-Dose Edoxaban in Very Elderly Patients with 
AF

• Les patients âgés (> 80ans) atteints de FAC qui n'étaient pas des 
candidats appropriés pour des doses standard d'anticoagulants 
oraux en raison d'un risque élevé de saignement ont été assignés 
à edoxaban 15 mg die vs. placebo.

• Un total de 984 participants Japonais furents randomisés (1:1)  à 
edoxaban 15 mg (492 patients) ou placebo (492 patients). 

- Un total 303 participants ont abandonnés (158 retrait de 
consentement, 135 décès et 10 autres raisons)

• FA non-valvulaire, pointage CHADS2 ³ 2
• Faible clairance de la créatinine (15 à 30 ml/m);
• Antécédents d'hémorragie organe cible ou gastro-intestinal; 
• Petit poids corporel (≤45 kg), 
• Utilisation continue d’un AINS, ou d’un antiplaquettaire.

N Engl J Med 2020; 383:1735-1745



ELDERCARE-AF
Low-Dose Edoxaban in Very Elderly Patients with 
AF

N Engl J Med 2020; 383:1735-1745

Taux annualisé d'AVC ou d'embolie systémique

Édoxaban = 2,3% 

Placebo    = 6,7% 

(HR = 0.34  [0.19 – 0.61] ;  p <0,001) 

Taux annualisé de saignements majeurs

Édoxaban = 3,3% 

Placebo    = 1.8% 

(HR = 1.87  [0.90 – 3.89];  p = 0,09) 

Mortalité = 9.9% Mortalité = 10.2%



Kaplan-Meier Curves

Gastrointestinal Bleeding Net Clinical Outcome

Net clinical outcome = composite stroke, systemic embolism, major bleeding, all-cause 
death



2016 ESC Guidelines: Patients at high-risk of 
gastrointestinal bleeding 

Paulus Kirchhof et al. European Heart Journal doi:10.1093/eurheartj/ehw210

Class Level

In patients at high-risk of gastrointestinal bleeding, a VKA or 
another NOAC preparation should be preferred over       
dabigatran 150 mg twice daily, rivaroxaban 20 mg once 
daily, or edoxaban 60 mg once daily.

IIa B



APPLE HEART STUDY
La probabilité de recevoir une notification de pouls 
irrégulier était faible (0.52%). Parmi ceux ayant reçu une 
telle notification, 84% étaient concordantes avec FA et 
34% représentaient de la FA lors de lectures ultérieures.

N Engl J Med 2019; 381:1909-1917



Sources: ESC and 
Medscape









APPRAISE-2 Publication



Primary Outcome
CV Death, MI, Ischemic Stroke

Apixaban 279 (7.5%)
Placebo 293 (7.9%)
HR 0.95; 95% CI 0.80-1.11; p=0.509 



TIMI Major 
Bleeding

Apixaban 48 (1.3%)
Placebo 18 (0.5%) 
HR 2.59; 95% CI 1.50–4.46; p=0.001


