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Objectif
§ Définir les facteurs qui influencent les évènements dans 

une population avec indication d’ACO et MCAS
§ Définir et connaître la durée optimale du traitement anti-

thrombotique lors du traitement invasif coronarien avec 
et sans ACO

§ Revisiter les dernières recommandations canadiennes
– les données ayant permis leur rédaction en ce qui a trait à 

l’utilisation des ACOD en association avec les anti-plaquettaires



Cas Clinique SCA
§ Homme 75 ans,
§ FR de la MCAS: HTA, dyslipidémie, DT2, surcharge 

pondérale, 
§ ATCD: hypothyroïdie, HDB avec exérèse de polypes il y 

à 2 ans, fibrillation auriculaire paroxystique sous DOAC,  
§ Admis pour STEMI antéro-latéral traité par angioplastie 

primaire avec implantation de trois EEMs (IVA et D1). 
Reperfusion complète, flot TIMI 3. 



Cas Clinique SCA
§ Examen physique normal,
§ Hb 121, Plaquettes 240
§ Creat 112, eGFR 45, HbA1c 6.9%
§ ETT: dysfonction segmentaire avec HK modérée antéro-

latérale et akininésie apicale. FE 40%,



1. AAS 80 mg ID x 1 mois + Ticagrelor 90 mg BID + coumadin
2. Ticagrelor 90 mg BID + coumadin
3. AAS 80 mg ID x 1 mois + Ticagrelor 90 mg BID + Rivaroxaban 15 mg 

ID
4. AAS 80 mg ID x 3 mois + clopidogrel 75 mg ID + apixaban 2.5 mg BID
5. AAS 80 mg ID x  1 mois + clopidogrel 75 mg ID + apixaban 5 mg BID

Selon les recommandations canadiennes, la 
meilleure combinaison antithrombotique 
pour ce patient serait?



PCI for STEMI or NSTEACS

DAPT for 1 year

ASA 81 mg daily +
Ticagrelor 90 mg BID or Prasugrel 10 mg daily

preferred over
Clopidogrel 75 mg daily

At 1 year, determine bleeding risk

Not at high risk of bleeding1

1 Factors associated with increased bleeding risk include: need for OAC in addition to DAPT, advanced age 
(> 75 years), frailty, anemia with hemoglobin < 110 g/dL, chronic renal failure (creatinine clearance < 
40 mL/min), low body weight (< 60 kg), hospitalization for bleeding within last year, prior 
stroke/intracranical bleed, regular need for NSAIDS or prednisone

2 Instead of ticagrelor or clopidogrel, prasugrel 5-10 mg daily is also an option (weak recommendation)

Strong recommendation

Weak recommendation

High risk of bleeding1

Continue DAPT for up to 3 years
ASA 81 mg daily +

Ticagrelor 60 mg BID or
Clopidogrel 75 mg daily2

SAPT
ASA 81 mg daily

or
Clopidogrel 75 mg daily

Canadian Journal of Cardiology 34 (2018) 214-233



DAPT LONG TERME?Long-Term Ticagrelor after Myocardial Infarction

n engl j med 372;19 nejm.org may 7, 2015 1795

cagrelor twice daily, and 9.04% in the placebo 
group (hazard ratio for 90 mg of ticagrelor vs. 
placebo, 0.85; 95% confidence interval [CI], 0.75 
to 0.96; P = 0.008; hazard ratio for 60 mg of ti-
cagrelor vs. placebo, 0.84; 95% CI, 0.74 to 0.95; 
P = 0.004) (Fig. 1). There was a trend with ticagre-
lor toward a reduction in the rate of cardiovascu-
lar death alone, but this effect was not signifi-
cant (Table 2). Therefore, on the basis of the 
prespecified hierarchical testing procedure, the 
assessment of all the other efficacy end points 
was considered to be exploratory.

In the exploratory analyses, there was a sig-
nificant reduction, as compared with placebo, in 
the rate of myocardial infarction with both the 
90-mg dose and the 60-mg dose of ticagrelor 
and a significant reduction, as compared with 
placebo, in the rate of stroke with the 60-mg 
dose. Pooled analyses combining the two ti-
cagrelor dose groups are shown in Figure 2. The 
two ticagrelor doses each significantly reduced 

the rate of composite end point of death from 
coronary heart disease, myocardial infarction, or 
stroke (Table 2). The rate of death from any 
cause did not differ significantly with either ti-
cagrelor dose, as compared with placebo (Table 
2). There were also no significant differences in 
the rates of urgent revascularization, hospital-
ization for unstable angina, or transient isch-
emic attack; these events each occurred in less 
than 1.2% of the patients overall and are shown 
in Table S1 in the Supplementary Appendix. We 
estimate that, for every 10,000 patients who be-
gan treatment (i.e., in an intention-to-treat anal-
ysis), 40 primary end-point events per year would 
be prevented with ticagrelor at a dose of 90 mg 
twice daily and 42 primary end-point events per 
year would be prevented with ticagrelor at a dose 
of 60 mg twice daily (see the Supplementary Ap-
pendix). 

There was no apparent heterogeneity in the 
efficacy of ticagrelor at either dose with respect 
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Figure 1. Kaplan–Meier Rates of Cardiovascular Death, Myocardial Infarction, and Stroke through 3 Years, According 
to Study Group.

Study drugs were administered twice daily. The inset shows the same data on an enlarged y axis.
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Dual Antiplatelet Ther apy After Drug-Eluting Stents

n engl j med 371;23 nejm.org december 4, 2014 2161

one end point at a two-sided alpha level of 0.025. 
We assumed that the annual event rates with pla-
cebo would be 0.5% for stent thrombosis and 
2.9% for major adverse cardiovascular and cere-
brovascular events, that the hazard ratios with 
continued thienopyridine therapy versus placebo 
would be 0.45 for stent thrombosis and 0.75 for 
major adverse cardiovascular and cerebrovascu-
lar events, and that the annual loss to follow-up 
would be no more than 3%. Given these assump-
tions, we calculated that with a sample of 9800 
patients undergoing randomization and receiv-
ing drug-eluting stents, the study would have at 
least 85% power for the superiority analysis. This 
sample size was reduced from the 12,196 specified 
in the original protocol because of changes made 
in statistical parameters before enrollment was 
completed and without inspection of the study data 
(as described in the Supplementary Appendix).

The primary safety analysis was a noninferiority 
analysis performed with the use of the Farrington–
Manning risk-difference approach.18 Assuming 
an annualized rate for moderate or severe bleed-
ing of 1.9% and an absolute noninferiority margin 
of 0.8%, at a one-sided alpha level of significance 
of 0.025, we calculated that a sample size of 9960 
patients would give the study 80% power to detect 
noninferiority.

The primary analyses of major adverse car-
diovascular and cerebrovascular events and stent 
thrombosis were performed on data from all pa-
tients who underwent randomization and were 
treated with drug-eluting stents (the intention-to-
treat population). Kaplan–Meier estimates of the 
cumulative incidence of each end point are pre-
sented according to study group, with two-sided 
95% confidence intervals of stratified hazard ra-
tios. Data for patients who did not have an end-
point event were censored for the analysis of that 
end point at the time of the last known contact 
or at 30 months, whichever was earlier. Secondary 
analyses included an examination of the same 
end points in all the patients over the course of 
the 21-month postrandomization period, the last 
3 months of which the patients were not receiving 
the randomized treatment, and hazards before 
and after discontinuation of the study drug were 
assessed for qualitative differences.

The primary noninferiority assessment of bleed-
ing was performed on data from patients who 
underwent randomization, were treated with drug-
eluting stents, and completed at least 17 months 

of follow-up (the minimum window allowed for 
the 18-month postrandomization visit) or had a 
moderate or severe bleeding event. Bleeding events 
are presented as binary rates. The hazard ratio for 
moderate or severe bleeding is also presented as 
a post hoc descriptive analysis.

To account for missing data, we repeated the 
treatment comparisons with data from all patients 
who underwent randomization using multiple-
imputation19 logistic-regression modeling, with 
baseline covariates (50 imputations) for missing 
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Figure 2. Cumulative Incidence of Stent Thrombosis, According to Study 
Group.

Cumulative incidence curves are shown for the primary efficacy end point 
of probable or definite stent thrombosis, as assessed according to the cri-
teria of the Academic Research Consortium, in the intention-to-treat popu-
lation. Randomization occurred at 12 months after stenting. The primary-
analysis period was the period from month 12 to month 30 after percutaneous 
coronary intervention (i.e., the 18 months after randomization, during 
which subjects received the randomized study drug). Patients were fol-
lowed for an observational period of an additional 3 months after discon-
tinuation of the study drug (i.e., to 33 months after enrollment and 21 
months after randomization). P values were calculated with the use of a 
stratified log-rank test. The number at risk was defined as the number of 
patients who had not had the event of interest and who were available for 
subsequent follow-up. The final 33-month assessment visit took place be-
tween 20 and 21 months after randomization. The figure shows the num-
bers at risk at the end of that period (i.e., 21 months after randomization). 
The numbers at risk at the start of that period (i.e., 20 months after ran-
domization) were 4438 in the group that had been assigned to continued 
thienopyridine therapy versus 4362 in the group that had been assigned to 
placebo. The inset shows the same data on an enlarged y axis.
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From: Triple Therapy for Atrial Fibrillation and Percutaneous Coronary Intervention: A Contemporary Review

J Am Coll Cardiol. 2014;64(12):1270-1280. doi:10.1016/j.jacc.2014.06.1193

Double and Triple Antiplatelet Therapy Risks in AF and PCI
Patients with atrial fibrillation (AF) who undergo percutaneous coronary intervention (PCI): combining antiplatelet and 
anticoagulant therapies in search of an optimal equilibrium in between bleeding risk on the one hand and thrombotic and 
thromboembolic risk on the other.

Figure Legend:
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The WOEST Trial: First randomised trial  comparing 
two regimens with and without aspirin in patients on 
oral anticoagulant therapy undergoing coronary 
stenting 

Willem Dewilde, Tom Oirbans, Freek Verheugt, Johannes Kelder, Bart 
De Smet, Jean-Paul Herrman, Tom Adriaenssens, Mathias Vrolix, 

Antonius Heestermans, Marije Vis, Saman Rasoul, Kaioum 
Sheikjoesoef, Tom Vandendriessche, Carlos Van Mieghem, Kristoff 
Cornelis, Jeroen Vos, Guus Brueren, Nicolien Breet and Jurriën ten 

Berg

The WOEST Trial= What is the Optimal antiplatElet and anticoagulant 
therapy in patients with oral anticoagulation and coronary StenTing 

(clinicaltrials.gov NCT00769938)

WOEST ESC, Hotline III, Munchen, August 28th, 2012
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Primary Endpoint: Total number of TIMI bleeding events 
WOEST
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Secondary Endpoint (Death, MI,TVR, Stroke, ST)
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ARISTOTLE

ROCKET AF

Données réunies

En faveur des NACO En faveur de la warfarine

Risque relatif (IC à 95 %)

0,80 (0,71 - 0,90)

0,71 (0,61 - 0,81)

1,03 (0,90 - 1,18)

0,94 (0,82 - 1,07)

0,86 (0,73 - 1,00)

0,5 1 2

Tous les NACO : Hémorragie majeure

[Modèle à effets aléatoires]

N = 58 498
p = 0,06

Hétérogénéité p = 0,001

RE-LY
[150 mg]

Essai ENGAGE AF-TIMI 48
[60 mg]

Ruff CT et coll. Lancet. 2013.
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Mortalité toutes causes confondues

Infarctus du myocarde

AVC hémorragique

Accident ischémique cérébral

0,90 (0,85 - 0,95)

0,97 (0,78 - 1,20)

0,49 (0,38 - 0,64)

0,92 (0,83 - 1,02)

Risque relatif (IC à 95 %)

p = 0,0003

p = 0,77

p < 0,0001

p = 0,10

En faveur des NACO En faveur de la warfarine
0,2 0,5 1 2

Critères secondaires d'évaluation de l'efficacité

Hétérogénéité p = n.s. pour tous les résultats cliniques
Ruff CT et coll. Lancet. 2013.



CCS AF Guidelines – CAD/PAD + CHADS-65 = 0

Andrade et al, Guide directrice FA, Canadian Journal of Cardiology 2020



Drug Dabigatran Rivaroxaban Apixaban Edoxaban

Trial RE-DUAL PIONEER AUGUSTUS ENTRUST-PCI

Key Inclusion AF + PCI (elective or not)
AF + PCI (elective or not) + 

stent AF + ACS and/or PCI AF + PCI + stent

Key exclusion

Recent use of fibrinolytics, stroke or 
major bleeding within 1 month, CrCl

< 30 ml/min

History of stroke or TIA, GI 
bleed within 12 months, CrCl

< 30 ml/min

History of ICH, ongoing 
bleeding, coagulopathy, 

CrCl < 30 ml/min

Stroke within 2 weeks, known 
bleeding diathesis, CrCl < 15 

ml/min

Studied regimens

110mg + P2Y12
150mg + P2Y12

War (INR 2-3) + DAPT

15mg + P2Y12
2.5mg + DAPT

War (INR 2-3) + DAPT

5mg + P2Y12
War (INR 2-3) + P2Y12

5mg + DAPT
War (INR 2-3) + DAPT

60mg + P2Y12
VKA + DAPT

ASA duration in DAPT arm 
(protocol)

1 month in bare-metal stent, 3 
months in drug-eluting stent 1, 6 or 12 months 6 months Risk-based: 30 days to 12 months

Time from event (or PCI) to 
randomisation

Between 6h and 120h
(actual time not available)

within 72h of sheath 
removal (actual time not 

available)

within 14 days of ACS or 
PCI (mean 6.6 days; 

median 6 days)
Between 4h and 5 days (median 

45.1h)

Primary endpoint
time to first ISTH major or CRNM 

bleeding event

% of participants with TIMI 
clinically significant bleeding 
or bleed requiring medical 

attention

time to first ISTH major 
or CRNM bleeding at 6 

months (ISTH)
Time to first ISTH major or CRNM 

bleeding event
Primary endpoint population ITT ITT ITT ITT
Timing of primary minimum 6 months, event-driven 12 months 6 months 12 months

Main efficacy outcome MI, stroke, SE, D, unplanned revasc CV death, MI, stroke
D or hospitalization; D or 

ischemic event

composite of CV death, stroke, 
SEE, MI or definite stent 

thrombosis
Adjudication Blinded Blinded Blinded Blinded
Enrollment 2725 2124 4614 1506
TTR in VKA arm Mean 64% Mean 65% Mean 56% (median 59%) Mean 60% (median 63.1%)

Randomized Trials of NOACs Following PCI

Adapted from Capodanno D, DJ. Dual antithrombotic therapy for atrial fibrillation and PCI. Lancet 2019; published online Sept 3. http://dx.doi.org/10.1016/ S0140-6736(19)31954-3.



VKA + Aspirin (18.7%)

Apixaban + Aspirin (13.8%)

Apixaban + Placebo (7.3%)

VKA + Placebo (10.9%)

Major / CRNM Bleeding  (Augustus)

Apixaban + Placebo 
vs. VKA + Aspirin:
11.4% absolute risk 
reduction (NNT=9)

Lopes RD, et al. N Engl J Med 2019; 380:1509-1524DOI: 10.1056/NEJMoa1817083



Et si notre patient avait un SCA avec une atteinte 
coronarienne non significative et traitée 
médicalement, quel serait le meilleur traitement 
antithrombotique?

1. DOAC seul
2. DOAC + DTAP x 1mois puis STAP 
3. DOAC + DTAP x 3 mois puis STAP
4. DOAC + STAP



CCS AF Guidelines – CAD/PAD + CHADS-65 = 0

Andrade et al, Guide directrice FA, Canadian Journal of Cardiology 2020



Patient Allocation (Augustus)

Elective PCI
38.8% 

(n = 1784) 

ACS
61.2% 

(n = 2811)

4614 patients (492 sites, 33 countries)

ACS 
Medical

39.0% 
(n = 1097)

ACS 
PCI

61.0% 
(n = 1714) 

Randomization stratified by ACS 
vs elective PCI

19 pts with missing information about ACS and PCI

Patients with ACS 
were managed 

medically or with PCI 
according to local 

practice

Windecker S et al. Oral presentation at TCT 2019, September 25th to 29th, San Francisco, CA, USA.



Baseline Characteristics
ACS Medical

n = 1097
ACS PCI
n = 1714

Elective PCI
n = 1784

Age, median (25th, 75th), years 70 (64, 77) 71 (64.0, 77.3) 71 (65, 77)
Female 39% 27% 25%
Diabetes mellitus 32% 35% 41%
Creatinine clearance, median (25th, 75th), mL/min 72 (54, 91) 76 (57, 96) 76 (59, 98)
Heart failure 57% 39% 38%
CHA2DS2-VASc score, median (25th, 75th) 4 (3, 5) 4 (3, 5) 4 (3, 5)
HAS-BLED score, median (25th, 75th) 2 (2, 3) 2 (2, 3) 3 (2, 3)
Prior OAC 48% 42% 57%
P2Y12 inhibitor

Clopidogrel 98% 90% 93%
Prasugrel 0.2% 1.7% 1.2%
Ticagrelor 2.1% 8.7% 6.3%

Number of days to randomization, median (25th, 75th) 9 (6, 12) 5 (3, 9) 5 (2, 9)

ACS, acute coronary syndrome; CHA2DS2-VASc, congestive heart failure, hypertension, age ≥ 75 (2 points), diabetes, stroke/transient ischemic attack (2 points), vascular disease, age 65 to 74, and sex (female); HAS-BLED, hypertension, abnormal renal or liver 
function, previous stroke/transient ischemic attack, bleeding, labile international normalized ratio, elderly, drugs or alcohol; OAC, oral anticoagulation; PCI, percutaneous intervention. 

Windecker S et al. Oral presentation at TCT 2019, September 25th to 29th, San Francisco, CA, USA.



Primary Endpoint: ISTH Major* or CRNM 
Bleeding Apixaban vs VKA (Augustus)

0 30 60 90 120 150 180

Apixaban 546 520 497 490 483 477 286
VKA 546 498 468 455 438 429 292

0 30 60 90 120 150 180

Apixaban 869 800 771 744 724 707 372
VKA 824 732 692 663 646 622 391

0 30 60 90 120 150 180

Apixaban 868 783 744 716 688 667 375
VKA 880 747 695 671 647 631 394

P for Interaction (ACS medical, ACS PCI, elective PCI) = 0.052

Elective PCI
n = 1784 

ACS Medical
n = 1097

ACS PCI
n = 1714 

HR 0.44 (95% CI, 0.28 to 0.68) HR 0.68 (95% CI, 0.52 to 0.89) HR 0.82 (95% CI, 0.64 to 1.04)

Days since start of intervention Days since start of intervention Days since start of intervention
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ACS Medical (Augustus)
Apixaban + Placebo vs VKA + Aspirin:

10% absolute risk reduction (NNT = 10)
Apixaban + Placebo vs VKA + Aspirin:

10% absolute risk reduction (NNT = 10)

— VKA + Aspirin (%)
— VKA + Placebo (%)
— Apixaban + Aspirin (%)
— Apixaban + Placebo (%)

ISTH Major/CRNM Bleeding Death/Hospitalization

— VKA + Aspirin (%)
— VKA + Placebo (%)
— Apixaban + Aspirin (%)
— Apixaban + Placebo (%)
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Time from earliest treatment start date (days) Time from randomization start date (days)Number at risk

0 30 60 90 120 150 180

Apixaban + ASA 273 256 241 237 233 228 134
Apixaban + placebo 273 264 256 251 246 244 155

VKA + ASA 272 243 220 212 201 197 131
VKA + placebo 273 254 241 234 223 217 139

25%

20%
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0%

Number at risk

0 30 60 90 120 150 180

Apixaban + ASA 273 257 240 235 226 220 127
Apixaban + placebo 274 261 248 241 233 230 147

VKA + ASA 274 254 237 224 214 206 128
VKA + placebo 276 257 239 234 225 217 138
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Windecker S et al. Oral presentation at TCT 2019, September 25th to 29th, San Francisco, CA, USA.



Méta analyse des différentes études 
SCA et FA

fact that these studies taken alone were underpowered to assess efficacy
outcomes [25,26].

The aim of our meta-analysis is to provide further data on com-
parison between DT and TT in the context of PCI patients with an in-
dication for long-term OAT. To the best of our knowledge, our meta-
analysis is the only one that have included all randomized trials on this
topic (both VKA- and DOACs-based regimens). Thus, we can show data
on a considerable population of approximately 12,000 patients.
Previous meta-analyses were produced on this topic (Table S1,
Supplementary Material). In those not including more recent trials
(AUGUSTUS and ENTRUST-AF-PCI), DT was associated with a sig-
nificantly lower incidence of major bleeding than TT, with similar rates
of ischemic events [27–30]. A network meta-analysis by Lopes et al.
[31] showed similar results without significant increase in incidence of
ST. This latter meta-analysis includes also the AUGUSTUS trial, which
as previously reported, have enrolled patients with medically managed
ACS (23.9%) and this could affect analysis on ST. A subsequent meta-
analysis by Potpara et al. [32], including only RE-DUAL PCI, PIONEER
AF-PCI and AUGUSTUS, confirmed a significant reduction of bleeding
events with DT and showed a more favorable outcome for DOAC-based
regimen. Excluding patients with medically managed ACS from AUG-
USTUS, authors identified also a significant higher risk of ST in DT
group (OR 1.672, 95% ci 1.022–2.733, P = 0.041). Finally, two other
meta-analyses [33,34] focusing only on DOACs’ trials and including the
ENTRUST-AF-PCI trial (Table S1, Supplementary Material), showed a
significant increase in rate of ST. In particular in the meta-analysis by
Gargiulo et al. DT was associated with a significant reduction of safety
primary bleeding endpoint but with a significant increase in ST (RR
1.59, 95% CI 1.01–2.50; P = 0.04) and a borderline increase in risk of
MI (RR 1.22, 95% CI 0.99–1.52; P = 0.07) [34]. Our results show a
significant reduction in the risk of bleeding events without a statisti-
cally significant increase in the risk of ischemic events (cardiovascular

mortality, MI, ischemic stroke) among patients receiving DT, even if in
DT there was a higher incidence of ST. These results are in line with
those of more recent meta-analyses [32–34] and need to be considered
in the complex scenario of particularly tricky patients, in whom both
prevention of bleeding and ischemic events are crucial. Regarding
bleeding outcome, PIONEER-AF PCI, RE-DUAL PCI and ENTRUST-AF
PCI compared strategies of DT (eventually also at reduced DOACs dose)
with traditional TT (warfarin, aspirin, P2Y12 inhibitors) and it is not
possible to evaluate if the lower incidence of bleedings is due by the
DOACs, by its reduced dose or by the avoidance of aspirin. What the
AUGUSTUS trial add to available evidence depends on its two-by-two
factorial design. Here we found the first report showing that the effect
on bleeding events of withdrawal of aspirin is greater than of using
DOACs (in this case apixaban). Multiple factors could be considered to
explain these results: the reduced incidence of ST with new generation
drug-eluting stent [35], the less gastrointestinal bleedings induced by
treatment with clopidogrel compared to aspirin [36], the evidence that
OAT is equivalent than aspirin for protection against thrombotic events
[37,38]. Put it all together evidence from single randomized trials and
from metanalysis [27–34], these seem suggest that DT should be the
preferred choice for the majority of patients, probably following the
recent European guidelines on CCS [9] and the North-American con-
sensus [10] and reserving aspirin treatment for very periprocedural
phase. Indeed, only in the WOEST trial patients received DT as peri-
procedural treatment. In DOACs’ trials, TT was maintained in peripro-
cedural phase with a randomization-scheduled time ranging from the
72 h of PIONEER-AF PCI to the 14 days of AUGUSTUS. Nevertheless, it
is necessary to underline that our meta-analysis shows also a 48% in-
creased risk of ST with DT. Similar data with a significant increase in
risk of ST were reported also in more recent meta-analyses focusing
only on DOACs’ trial [32–34]. ST is a rare but catastrophic event fol-
lowing PCI and its prevention is another goal of treatment. It is

Fig. 3. Thrombolysis in Myocardial Infarction (TIMI) major bleedings. Odds ratios (with 95% confidence interval) of major bleeding in patients receiving dual
versus triple antithrombotic therapy.

Fig. 4. Thrombolysis in Myocardial Infarction (TIMI) minor bleedings. Odds ratios (with 95% confidence interval) of minor bleeding in patients receiving dual
versus triple antithrombotic therapy.
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Elisabetta Ricottini and al, European Journal of Internal Medecine 2020important to not forget that prevention of ischemic and bleeding risk
are intrinsically linked, as an early discontinuation of antithrombotic
treatment following a bleeding event could be an important risk factor
for ST. In this regard, the lack of access to individual patient's data was
another issue that had limited the meta-analytic evaluation of ischemic
outcome in high-risk subpopulations (e.g. complex PCI, ACS vs elective

PCI, diabetes). The increased rate of ST observed in DT with clopidogrel
suggest the need of further evaluation of the role of P2Y12 inhibitors,
keeping in mind the possibility of a clopidogrel resistance in some pa-
tients. However, at this time no robust data are available on a possible
association of more potent P2Y12 inhibitors (prasugrel or ticagrelor)
with OAT in this clinical setting. Furthermore, it is not yet clear if these

Fig. 5. All-cause mortality and Cardiovascular mortality. Odds ratios (with 95% confidence interval) of all-cause mortality (A) and cardiovascular mortality (B)
in patients receiving dual versus triple antithrombotic therapy.

Fig. 6. Myocardial infarction and Ischemic Stroke. Odds ratios (with 95% confidence interval) of myocardial infarction (A) and stroke (B) in patients receiving
dual versus triple antithrombotic therapy.
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IsIchemic Outcomes: Aspirin vs Placebo

Endpoint Aspirin
(n = 2307)

Placebo
(n = 2307)

HR 
(95% CI)

Death/Ischemic Events (%) 6.5 7.3 0.89 (0.71 to 1.11)

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

CV Death (%) 2.3 2.5 0.92 (0.63 to 1.33)

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

Myocardial Infarction (%) 2.9 3.6 0.81 (0.59 to 1.12)

Definite or Probable Stent Thrombosis (%) 0.5 0.9 0.52 (0.25 to 1.08)

Urgent Revascularization (%) 1.6 2.0 0.79 (0.51 to 1.21)

Hospitalization (%) 25.4 23.4 1.10 (0.98 to 1.24)

CI, confidence interval; CV, cardiovascular; HR, hazard ratio; VKA, vitamin K antagonist.
Lopes RD et al. Oral presentation at ACC 2019, 16-18 March, New Orleans, LA, USA, late breaking clinical trial 405-08.
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For all patients, P2Y12 inhibitor use was planned for at least 6 months.
Coadministration of apixaban with antiplatelet agents increases the risk of bleeding.2,3
CI, confidence interval; HR, hazard ratio; SmPC, summary of product characteristics; VKA, vitamin K antagonist.

1. Lopes RD et al. Circulation. 2020;141:781-783; 2. Apixaban Product monograph: https://pdf.hres.ca/dpd_pm/00053440.PDF accessed September 2020; 3. Apixaban SmPC available at 
www.ema.europa.eu/en/medicines/human/EPAR/eliquis#product-information-section accessed August 2020.

Results: Definite/Probable Stent Thrombosis - Apixaban Versus VKA
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Days since randomization

Apixaban 1750 1722 1702 1687 1676 1659 900
VKA 1748 1696 1678 1661 1651 1641 992

HR 0.76; 95% CI, 0.37 to 1.56

Section Start Contents

Summary
§ The number (proportion) of patients with definite/probable stent thrombosis at 6 months was 13 (0.74%) for apixaban and 17 (0.97%) for VKA (HR, 0.76; 95% CI 0.37 to 

1.56). 

AUGUSTUS Post-Hoc Sub-Analysis: Stent 
Thrombosis 
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treated to cause a stent thrombosis event; while not all TIMI major
bleeds are life-threatening, stent thrombosis carries a high acute mor-
tality risk and is more frequent in the first weeks after PCI.
Interestingly, our estimates showed that a similar number of patients
(314) would need to be treated with DAT using DOACs to prevent
the most feared bleeding complication, i.e., intracranial haemorrhage.
Admittedly, recent-generation stents are less thrombogenic com-
pared to older stents; however, contemporary patients, increasingly,
present intrinsic prothrombotic features, such as advanced age,
comorbidities, prior stent thrombosis, complex coronary anatomy,
proximal or extensive disease involving the left main stem or bifurca-
tions, that enhance the risks and consequences of stent thrombosis.
Thus, our data suggest that clinicians may opt for early DAT in
patients in whom the risk of bleeding is clearly predominant, but may
delay the initiation of DAT, at least during the first weeks after PCI, in
the remaining patients, especially if presenting with ACS.

Limitations
This meta-analysis has limitations. First, trial rather than individual-
level data were used to assess outcomes. Second, owing to the lim-
ited size of specific groups, we did not perform detailed subgroup
analyses of outcomes in relation to type of stent (drug-eluting vs.
bare-metal), CHA2DS2VASC risk score, or P2Y12 inhibitor used.
However, we performed an original subgroup analysis by type of in-
dex event (ACS vs. non-ACS), based on the recently published sub-
group data of RE-DUAL PCI and AUGUSTUS.15,16 Third, the 2 ! 2
factorial design of AUGUSTUS included both VKA and DOAC in the
DAT and TAT arms. To overcome this limitation, for the main out-
comes, we performed a sensitivity analysis including only the DAT
with DOAC and the TAT with VKA arms of AUGUSTUS and found
no relevant differences in the overall main results, exception made
for intracranial haemorrhages. Finally, a degree of heterogeneity was
found across trials in terms of trial design, type and duration of

Figure 4 Intracranial haemorrhage and stent thrombosis. CI, confidence interval; DAT, dual antithrombotic therapy; DOAC, direct oral anticoagu-
lant; TAT, triple antithrombotic therapy.

Intracranial haemorrhages vs. stent thromboses with DOAC 7
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Cas #2
§ Claudette Jean
§ 72 ans
§ Comptable retraitée
§ Quand ne joue pas au Scrabble 

et Catan avec ses petits-enfants.
– Danse le Kompa jusqu’au petite 

heures du matin



Claudette---Anamnèse
§ DB

– Bien contrôlé avec Metformin

§ Hypertension 
– (tension artérielle (TA) : 162/92) (prend actuellement du Coversyl, Biso et de la nifédipine XL)

§ MCAS
– NSTEMI il y a 10 mois
– PCI sur TC et  D1.(DES)
– Cd petite et grêle
– Aucun sy d’angine depuis sa dilatation



Claudette---Anamnèse
§ Lors de sa dernière visite annuelle pour un examen physique, elle s’est plaint 

d'épisodes intermittents de palpitations
§ Symptômes associés : dyspnée à l'effort, Fatigue

§ Hier soir, visite à l’urgence
– Même symptômes



Claudette---Anamnèse
§ Laboratoire

– Formule sanguine, électrolytes, créatinine (et  taux de filtration glomérulaire estimé, ou 
TFGe), TSH (thyroid stimulating hormone) et épreuves de la fonction hépatique : tous 
normaux

§ Échocardiographie
– Légère dilatation de l'oreillette gauche
– Légère hypertrophie ventriculaire gauche
– Fonction systolique ventriculaire gauche normale
– trace régurgitation mitrale et tricuspidienne
– Volume de l'oreillette gauche : 33 mL/m2



Médication
§ Ticagrelor 90 mg po bid.
§ Asa 80 mg po die
§ Metformin 850mg po bid
§ Coversyl 8 mg po die
§ Nifedipine 90mg po die.
§ Bisoprolol 1,25 débuté depuis palpitatons.



Questions 2
§ Quelle est sa meilleure protection anti-thombotique

considérant son risque thombotique et de saignements?
– 1. Continuer Ticagrelor et ASA sur 3 ans et réévaluer par la suite

– 2. Compléter Ticagrelor et ASA ad 12 mois, et changer par la suite pour un DOAC 
seul

– 3.La mettre sous un DOAC à dose prouvé pour les avc avec plus ou moins du 
Clopidogrel et envisager dc le Cloplidogrel a 12 mois.

– 4. Coumadin seul.
– 5.  La mettre sous Ticagrelor, ASA et un DOAC 3

9



PCI chez pt avec FA

of all groups stratified by age, sex, and indication for PCI increased

over time (P < .001 for all), except for those with ST-segment eleva-

tion myocardial infarction (STEMI) (P = .28). By stratifying for age,

AF prevalence among hospitalizations ≥65 years old markedly

increased from 13.2% to 18.4% (39% increase), whereas this prev-

alence increased from 3.7% to 5.6% (51% increase) among those

<65 years old during the study period. AF prevalence stratified by

indications among STEMI hospitalizations remained very consis-

tent, having only rose from 9.1% to 9.8% (7.7% increase), whereas

the prevalence in NSTEMI hospitalizations increased from 8.6% to

11.7% (36.0% increase). A prominent increase in AF prevalence

was observed in hospitalizations who underwent elective PCI

(8.3% to 17.2%, 107% increase; Figure 1). Figure S2 shows that

hospitalizations who underwent elective PCI had significant

change toward a further increase in AF prevalence around 2008

by Davies test (P = .025). Figure S3 shows that the overall number

of PCIs, PCIs in non-AF hospitalizations, and PCIs in AF hospitali-

zations decreased by 42.0%, 44.2%, and 19.0%, respectively, with

a significant downward trend (P < .001, P < .001, and P = .004,

respectively).

Differences in patient demographics, hospital characteristics, and

in-hospital outcomes between AF and non-AF hospitalizations are

summarized in Table 1. At baseline, compared with non-AF

hospitalizations, AF hospitalizations were significantly more likely to

have the following characteristics: older age, female, white, under-

went elective PCIs, high household income, and have Medicare insur-

ance. AF hospitalizations were also more likely to present with a prior

history of having undergone coronary artery bypass grafting and have

hypertension, congestive heart failure, peripheral artery disease,

chronic renal failure, anemia, and dementia. Non-AF hospitalizations

were more likely to present with prior myocardial infarction/PCI,

smoking history, obesity, dyslipidemia, and depression. Patient/hos-

pital characteristics for propensity matching are summarized in

Table 1. These characteristics became well-balanced between the

two matched groups (with and without AF, Figure S1), with the stan-

dardized difference for all variables being <3.0%. The trend stratified

by AF for mean age and patient comorbidities in the weighted

cohorts are summarized in Figure S4. There was a significant increase

in the rates of congestive heart failure, diabetes, peripheral artery

disease, chronic pulmonary disease, chronic kidney disease, prior

myocardial infarction, and anemia; however, there was no significant

difference in mean age among AF hospitalizations during the study

period (Figure S4).

The in-hospital procedures and outcomes for AF and non-AF hos-

pitalizations among the crude and propensity matched cohorts are

presented in Table 2. AF hospitalizations undergoing PCI were more

F IGURE 1 Trends in the prevalence of atrial fibrillation in hospitalizations undergoing percutaneous coronary intervention from 2005 to
2014. The prevalence of AF in A, the overall population that underwent PCI, as well as the stratified proportions according to, B, sex, C, age,
and, D, indications for PCI. STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; AF, atrial
fibrillation; PCI, percutaneous coronary intervention
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4 | DISCUSSION

From the estimated 6 272 232 hospitalizations who underwent PCI

from 2005 to 2014, we found several important results by conducting

a detailed AF-focused analysis: (a) AF prevalence in patients who

underwent PCI steadily increased from 8.6% in 2005 to 12.0% in

2014, with a marked increase among elderly patients and those who

underwent elective PCI; (b) in-hospital mortality and morbidity, such

as TIA/stroke, vascular complications, and cardiogenic shock, were

independently associated with AF even after adjustment for patient/

hospital covariates; (c) the in-hospital mortality, non-home discharge,

length of stay, and in-hospital costs were higher in AF patients than in

F IGURE 2 Trends in in-hospital mortality and morbidity, as well as resource use and cost, among hospitalizations undergoing percutaneous
coronary intervention stratified by atrial fibrillation from 2005 to 2014. Temporal trends in, A, in-hospital mortality, B, length of stay, C, non-
home discharge, D, total cost, E, transient ischemic attack/stroke, F, vascular complications, G, gastrointestinal bleeding, and, H, blood transfusion
in AF and non-AF patients who underwent PCI. AF, atrial fibrillation; PCI, percutaneous coronary intervention
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postdischarge AF did not differ significantly between revas-
cularization modalities. Among patients with any AF in the
CABG arm, 163 (90.6%) had a single episode, 16 (8.9%)
had 2 episodes, and 1 patient (0.6%) had 3 episodes. Among
patients in the PCI arm, 19 patients (79.2%) had a single AF
episode and 5 (20.8%) had 2 AF episodes. The median time
to AF recurrence after a first event was 60 days (interquar-
tile range [IQR] 11 to 116 days).

Baseline and procedural characteristics of patients devel-
oping AF following discharge are shown in Table 1.
Patients with postdischarge AF more frequently had a his-
tory of anemia and previous PCI, lower baseline hemoglo-
bin levels, lower left ventricular ejection fraction and a
higher body mass index compared with patients without
postdischarge AF.

Among patients who developed in-hospital AF, 136 to
162 (84.0%) converted to sinus rhythm before discharge
(in 2 patients the conversion status at discharge
was uncertain). AF after discharge occurred in 12 to
136 (8.8%) patients with transient in-hospital AF
compared with 42 to 1640 (2.6%) patients in whom in-
hospital AF did not develop after LMCAD revasculariza-
tion (p <0.0001) (Figure 2).

Medications at discharge and during follow-up are shown
in Table 2. Anticoagulant therapy with warfarin or nonvitamin
K antagonists and diuretic use were more frequent in patients
with postdischarge AF and increased during follow-up.
Among patients with more than 1 documented episode of AF

at any time (both in-hospital and postdischarge), 7 (31.8%)
were on anticoagulant therapy before AF recurrence.

By multivariable analysis, treatment with PCI was asso-
ciated with a lower risk of postdischarge AF compared with

Table 1
Baseline and procedural characteristics

Variable Postdischarge atrial fibrillation or flutter p Value

Yes (n = 57) No (n = 1745)

Age (years) 67.6 § 9.1 65.7 § 9.6 0.13

Women 10/57 (18%) 404/1745 (23.2%) 0.32

Hyperlipidemia* 41/57 (72%) 1216/1743 (69.8%) 0.73

Hypertension, medically treated 44/57 (77%) 1278/1745 (73.2%) 0.51
Prior stroke or transient ischemic attack 4/57 (7%) 107/1744 (6.1%) 0.78

Heart failure 5/57 (9%) 107/1740 (6.1%) 0.40

Diabetes mellitus, medically-treated 19/57 (33%) 456/1745 (26.1%) 0.22
Chronic obstructive pulmonary disease 7/57 (12%) 128/1742 (7.3%) 0.19

History of anemia 11/57 (19%) 162/1740 (9.3%) 0.01

History of carotid artery disease 7/56 (13%) 141/1738 (8.1%) 0.22

Peripheral vascular disease 9/57 (16%) 166/1739 (9.5%) 0.12
Prior percutaneous coronary intervention 15/57 (26%) 287/1743 (17.0%) 0.050

Previous cardiac surgery 0/57 (0%) 8/1745 (14.9%) 1.00

Prior myocardial infarction 13/57 (23%) 294/1731 (17.0%) 0.25

Recent myocardial infarction (within 7 days) 10/57 (18%) 259/1738 (14.9%) 0.58
Body mass index (kg/m2) 30.0 § 5.0 28.6 § 5.0 0.04

Left ventricular ejection fraction (%) 54.1 § 10.2 57.4 § 9.1 0.03

SYNTAX score 20.2 § 6.3 20.6 § 6.2 0.66

Creatinine clearance (mL/min) 90.9 § 27.8 89.8 § 32.4 0.43
Hemoglobin (g/dL) 13.1 § 1.8 13.6 § 1.6 0.01

Brain natriuretic peptide, units 498.9 § 1164.0 217.3 § 512.1 0.07

CHADS2 score 1.60 § 1.05 (57) 1.40 § 1.04 (1739) 0.15
CHA2DS2-VASc score 3.44 § 1.43 (57) 3.19 § 1.38 (1739) 0.18

Index procedure

Percutaneous coronary intervention 23 (40%) 887 (50.8%) <0.0001
Coronary artery bypass grafting 34 (60%) 852 (49.2%) <0.0001

In-hospital atrial fibrillation 15 (26%) 147 (8.4%) <0.0001

Values are mean § standard deviation (n) or n/N (%).

*Medically treated with lipid-lowering therapy.

Figure 2. Kaplan-Meier estimates of atrial fibrillation following discharge

after coronary artery bypass grafting or percutaneous coronary intervention

for left main coronary artery disease in patients with versus without in-hos-
pital AF

Postdischarge AF was significantly higher among patients with in-hospital

AF compared with patients without postdischarge AF.

AF = atrial fibrillation or flutter; CABG = coronary artery bypass grafting;
PCI= percutaneous coronary intervention.
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that compared stenting with everolimus-eluting stents versus
CABG in patients with LMCAD and low or intermediate
SYNTAX scores (≤32) in whom equipoise for revasculariza-
tion with both techniques was present after heart team
review. Randomization was performed with the use of an
interactive voice-based or web-based system in block sizes
of 16, 24, or 32, with stratification according to diabetes
(present vs absent), SYNTAX score (≤22 vs ≥23), and study
center. The goal of PCI was complete revascularization of
all ischemic territories with fluoropolymer-based cobalt-
chromium everolimus-eluting stents (XIENCE, Abbott Vas-
cular, Santa Clara, California). CABG was performed with
or without cardiopulmonary bypass according to the discre-
tion of the operator, with the goal of complete anatomical
revascularization of all vessels ≥1.5 mm in diameter with
≥50% diameter stenosis; the use of multiple arterial grafts
was strongly recommended. Beta-blockers (or amiodarone
for patients in whom beta-blockers were contraindicated)
were recommended for preoperative prophylaxis of postoper-
ative AF in the surgical arm. All CABG patients were to
receive beta-blockers postprocedure unless contraindicated.
Amiodarone use for 5 days post-CABG was also allowed in
all patients for rhythm control per local standard of care. Use
of other medications in the PCI and CABG arms has been
described previously.8,9

The primary endpoint was a composite of death from
any cause, stroke, or myocardial infarction (MI) at 3 years.
Major powered secondary endpoints included the primary
composite endpoint at 30 days and the composite of death,
stroke, MI, or ischemia-driven revascularization at 3 years,
all as previously defined.8,9 AF was defined as the occur-
rence of any episode of atrial fibrillation or flutter lasting at
least 30 seconds in duration captured on a standard 12-lead
electrocardiogram or cardiac telemetry or that required
medical treatment following the index procedure through
3 years. In-hospital AF was defined as AF occurring during
the index hospitalization; postdischarge AF was defined
as any episode occurring after discharge from the index
hospitalization.

The investigation was approved by the institutional
review board or ethics committee at each participating cen-
ter, and all patients signed written informed consent. Major
endpoints were adjudicated by an independent clinical
events committee (Cardiovascular Research Foundation,
New York, NY). Angiographic and electrocardiographic
analyses were performed at an imaging core laboratory
(Cardiovascular Research Foundation). Follow-up is pres-
ently complete for all patients through 3 years. Median fol-
low-up for clinical outcomes was 3 years.

For this study, arrhythmic events occurring at any time
up from discharge up to 3 years following the index CABG
or PCI procedure were analyzed. All analyses were per-
formed in the as-treated population, excluding patients with
AF before the index procedure and patients with any
arrhythmias during the index procedure. Continuous varia-
bles are reported as mean § standard deviation and were
compared using the Student t test. Categorical variables are
expressed as counts and percentages and were compared
with the x2 or Fisher exact test, as appropriate. The cumula-
tive rate of AF for patients treated with PCI versus CABG
was assessed and compared using Poisson regression. The

adjusted association between revascularization modality,
in-hospital AF, and the risk of postdischarge AF was
assessed using a propensity score-adjusted Cox proportional
hazards model that included the following clinically perti-
nent covariates: Age, sex, history of medically-treated dia-
betes, history of medically-treated hypertension, history of
congestive heart failure, history of stroke or transient ische-
mic attack, recent MI, body mass index (BMI), baseline
hemoglobin, creatinine clearance, left ventricular ejection
fraction, angiographic core laboratory-assessed SYNTAX
score, and revascularization modality (PCI or CABG).
Rates of adverse clinical outcomes were estimated using
the Kaplan-Meier method and compared using the log-rank
test. The adjusted association between postdischarge AF
and adverse clinical outcomes was assessed using multivar-
iable Cox proportional hazards regression, with postdi-
scharge AF modeled as a time-updated variable. A second
model was constructed including anticoagulant therapy.
The full covariate set used for each model is presented in
the tables. A 2-sided p <0.05 was considered statistically
significant for all tests. All statistical analyses were per-
formed with the use of SAS version 9.4 (SAS Institute,
Cary, NC).

Results

Within 3 years, a total of 227 episodes of atrial fibrilla-
tion (n = 214) or flutter (n = 13) occurred in 204 of 1802
patients (11.3%) without preexisting AF, including 29 epi-
sodes in 24 of 913 (2.6%) patients after PCI and 198 epi-
sodes in 180of 889 (20.2%) patients after CABG
(p <0.0001). Among all episodes, 164 (72.3%) episodes
occurred in 162 patients during the index hospitalization
and 63 (27.7%) occurred in 57 patients following discharge
from the index hospitalization. Postdischarge AF was more
common after CABG compared with PCI at 6 months and
1 year, but not thereafter (Figure 1); the overall rate of

Figure 1. Kaplan-Meier estimates of atrial fibrillation following discharge

after coronary artery bypass grafting or percutaneous coronary intervention

for left main coronary artery disease
The overall rate of postdischarge AF was significantly higher following

CABG compared with PCI at 6 months and 1 year but not thereafter.

AF = atrial fibrillation or flutter; CABG = coronary artery bypass grafting;

PCI= percutaneous coronary intervention.
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group (24.5 percent), 236 in the warfarin group (19.4
percent), and 210 in the combined-therapy group
(17.4 percent) (Table 2). The total number of fatal
events was 338 and the causes of death were as follows:
sudden death, 67 patients; reinfarctions, 92; thrombo-
embolic cerebral strokes, 6; hemorrhagic strokes, 14;
other cardiovascular causes, 39; cancer, 69; and mis-
cellaneous causes, 51. Of the 14 hemorrhagic cere-
bral strokes, 11 occurred during treatment with the
assigned medication, 5 during warfarin therapy, and
6 during combined therapy.

A total of 1300 therapeutic interventions (coronary-
artery bypass grafting or percutaneous coronary in-
tervention) were performed during the study period.
The numbers of procedures according to treatment

group were 224 in the aspirin group, 204 in the war-
farin group, and 188 in the combined-therapy group
for coronary-artery bypass grafting and 230, 212, and
242, respectively, for percutaneous coronary inter-
vention. The difference in the frequency of coronary-
artery bypass grafting between patients receiving
combined therapy and those receiving aspirin alone
reached borderline significance with an odds ratio of
0.81 (95 percent confidence interval, 0.65 to 1.01;
P=0.05). There were a few procedure-related events
in each group (Table 2). Nonfatal reinfarction oc-
curred in 10 patients receiving aspirin, 8 receiving war-
farin, and 6 receiving combined therapy; and non-
fatal thromboembolic stroke occurred in 6, 3, and
3 patients, respectively. These events were not includ-
ed in the main analysis. At the end of the study, a total
of 1058 patients had discontinued the assigned med-
ication at some point during the study period of 80
months: 191 in the aspirin group, 387 in the warfarin
group, and 480 in the combined-therapy group. The
reasons for withdrawal in the three treatment groups
are listed in Table 4. More patients in the two warfarin
groups than in the aspirin group were withdrawn from
therapy because of bleeding episodes.

 

Adverse Events

 

There were 69 nonfatal major bleeding episodes
in patients receiving treatment with the study medi-
cation: 8 receiving aspirin (0.17 percent per year), 33
receiving warfarin (0.68 percent per year), and 28 re-
ceiving combined therapy (0.57 percent per year). The
difference was significant, with a rate ratio of 0.25 (95
percent confidence interval, 0.10 to 0.60) for the com-
parison of aspirin and warfarin. The incidence of mi-
nor bleeding episodes was 0.84 percent, 2.14 percent,
and 2.70 percent per year, respectively. The organ-spe-
cific numbers of hemorrhages are shown in Table 5.

 

Figure 1.

 

 Event-free Survival Curves for the Composite End Point
of Death, Nonfatal Reinfarction, and Thromboembolic Stroke.
The P value refers to the overall difference among the curves
(Tarone–Ware method).
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*CI denotes confidence interval, and NS not significant.
†The rate ratio is for aspirin plus warfarin as compared with aspirin.
‡The rate ratio is for warfarin as compared with aspirin.
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Reinfarction 117 90 69 0.56 (0.41–0.78)†
0.74 (0.55–0.98)‡

<0.001
0.03

Thromboembolic stroke 32 17 17 0.52 (0.28–0.98)†
0.52 (0.28–0.97)‡

0.03
0.03

Death 92 96 95 0.82
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The number needed to treat per year to cause one
major bleeding episode was 250 for warfarin plus as-
pirin and 200 for warfarin alone, as compared with
treatment with aspirin alone.

DISCUSSION
In this study, we found a statistically significant su-

periority of warfarin in combination with aspirin (rel-
ative risk reduction, 29 percent) as well as of warfarin
alone (relative risk reduction, 19 percent) as compared
with aspirin for the reduction in the composite end
point. The event rate was lower than in previous stud-
ies,5,6 with an annual rate of the composite end point
of 4.3 percent, probably because of the generally im-
proved secondary prevention.

The follow-up throughout the study period was
rigorous, with regular contacts maintained with the
patients, collaborating hospitals, and general practi-
tioners. Thus, all events were carefully recorded. Nev-
ertheless, the study closely simulated regular clinical
practice, with decentralized treatment and follow-up,
largely performed in general-practice settings. There-
fore, the study results may be extrapolated to the ev-
eryday care of patients after myocardial infarction. The
mean INR was within the target range in both war-
farin groups, although it was at the lower margin in
the group receiving warfarin alone.

The beneficial effect of warfarin as compared with
placebo in preventing new events after myocardial in-
farction is well established.5,14 In the present study,
we found that warfarin was superior to aspirin alone.
We also found that the combination of moderate-
intensity warfarin and a low dose of aspirin was the
most effective therapy for the prevention of events af-
ter myocardial infarction. The fact that the Coumadin
Aspirin Reinfarction Study and the Combination He-
motherapy and Mortality Prevention study21,22 failed
to demonstrate a beneficial effect of combining war-
farin and aspirin is probably due to the insufficient
level of anticoagulation, with a median INR of 1.2 and
1.8, respectively. 

The main benefit of warfarin plus aspirin and war-
farin alone was the prevention of nonfatal reinfarction
and nonfatal thromboembolic stroke. Thus, our data
did not show an effect on mortality; the reason for this
is not easily explained. It is possible that the protec-
tive effect of aspirin against death in recurrent acute
coronary syndromes, as observed in the Second Inter-
national Study of Infarct Survival trial,35 may explain
the present observation. 

A large number of patients in the two warfarin
groups had warfarin withdrawn, most frequently in
conjunction with coronary-artery bypass grafting, per-
cutaneous coronary intervention, or bleeding episodes;
these withdrawals may have lessened the effects of
warfarin.

There were approximately four times as many major
bleeding episodes in the two groups receiving warfarin
than in the group receiving aspirin alone. Major bleed-
ing episodes were not more frequent among patients
receiving aspirin plus warfarin than among those re-
ceiving warfarin alone, but the incidence of minor
bleeding episodes was higher in the combined-ther-
apy group. This corresponds with the findings of a
study on adverse events during treatment with war-
farin plus aspirin.24 The frequency of minor bleeding
episodes may have been underreported, although the
regular correspondence with the patients probably
ensured a thorough record. All bleeding episodes re-
quiring hospitalization were recorded. 

In conclusion, as compared with aspirin alone, ther-

TABLE 4. REASONS FOR WITHDRAWAL ACCORDING TO 
TREATMENT GROUP.

REASON
ASPIRIN

(N=1206)
WARFARIN
(N=1216)

ASPIRIN PLUS 
WARFARIN 
(N=1208)

no. of patients

Patient unwilling to continue 3 42 63
Bleeding 20 60 89
Adverse reaction 43 24 81
Coronary-artery bypass grafting or 

percutaneous coronary inter-
vention

10 148 97

Indication for change in anti-
thrombotic treatment

91 20 9

Lack of compliance 1 25 36
Other 23 68 105
Total 191 387 480

TABLE 5. NONFATAL BLEEDING COMPLICATIONS 
ACCORDING TO TREATMENT GROUP.

COMPLICATION ASPIRIN WARFARIN
ASPIRIN PLUS 

WARFARIN

no. of patients

Major bleeding
Cerebral 1 5 3
Gastrointestinal 6 18 21
Urinary — 2 —
Muscle or skin — 1 —
Other 1 7 4
Total 8 33 28

Minor bleeding
Nose or airways 7 20 30
Gastrointestinal 18 30 45
Urinary 7 24 27
Muscle or skin — 8 16
Other 7 21 15
Total 39 103 133
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BACKGROUND
There are limited data from randomized trials evaluating the use of antithrom-
botic therapy in patients with atrial fibrillation and stable coronary artery disease.

METHODS
In a multicenter, open-label trial conducted in Japan, we randomly assigned 2236 
patients with atrial fibrillation who had undergone percutaneous coronary inter-
vention (PCI) or coronary-artery bypass grafting (CABG) more than 1 year earlier 
or who had angiographically confirmed coronary artery disease not requiring re-
vascularization to receive monotherapy with rivaroxaban (a non–vitamin K antago-
nist oral anticoagulant) or combination therapy with rivaroxaban plus a single 
antiplatelet agent. The primary efficacy end point was a composite of stroke, 
systemic embolism, myocardial infarction, unstable angina requiring revascular-
ization, or death from any cause; this end point was analyzed for noninferiority 
with a noninferiority margin of 1.46. The primary safety end point was major 
bleeding, according to the criteria of the International Society on Thrombosis and 
Hemostasis; this end point was analyzed for superiority.

RESULTS
The trial was stopped early because of increased mortality in the combination-
therapy group. Rivaroxaban monotherapy was noninferior to combination therapy 
for the primary efficacy end point, with event rates of 4.14% and 5.75% per patient-
year, respectively (hazard ratio, 0.72; 95% confidence interval [CI], 0.55 to 0.95; 
P<0.001 for noninferiority). Rivaroxaban monotherapy was superior to combina-
tion therapy for the primary safety end point, with event rates of 1.62% and 2.76% 
per patient-year, respectively (hazard ratio, 0.59; 95% CI, 0.39 to 0.89; P = 0.01 for 
superiority).

CONCLUSIONS
As antithrombotic therapy, rivaroxaban monotherapy was noninferior to combina-
tion therapy for efficacy and superior for safety in patients with atrial fibrillation 
and stable coronary artery disease. (Funded by the Japan Cardiovascular Research 
Foundation; AFIRE UMIN Clinical Trials Registry number, UMIN000016612; and 
ClinicalTrials.gov number, NCT02642419.)

a bs tr ac t

Antithrombotic Therapy for Atrial Fibrillation with Stable 
Coronary Disease

Satoshi Yasuda, M.D., Ph.D., Koichi Kaikita, M.D., Ph.D., Masaharu Akao, M.D., Ph.D., Junya Ako, M.D., Ph.D., 
Tetsuya Matoba, M.D., Ph.D., Masato Nakamura, M.D., Ph.D., Katsumi Miyauchi, M.D., Ph.D., 
Nobuhisa Hagiwara, M.D., Ph.D., Kazuo Kimura, M.D., Ph.D., Atsushi Hirayama, M.D., Ph.D., 
Kunihiko Matsui, M.D., M.P.H., and Hisao Ogawa, M.D., Ph.D., for the AFIRE Investigators*  

The New England Journal of Medicine 
Downloaded from nejm.org by JEAN-MARC RAYMOND on March 8, 2020. For personal use only. No other uses without permission. 

 Copyright © 2019 Massachusetts Medical Society. All rights reserved. 



Satoshi Yasuda, Nejm 2019

n engl j med 381;12 nejm.org September 19, 20191108

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

vascular death, which occurred in 1.17% of the 
patients in the monotherapy group and in 1.99% 
of those in the combination-therapy group per 
patient-year (hazard ratio, 0.59; 95% CI, 0.36 to 
0.96), and noncardiovascular death, which oc-
curred in 0.68% and 1.39% per patient-year, 
respectively (hazard ratio, 0.49; 95% CI, 0.27 
to 0.92). The most frequent causes of death 
were heart failure (6 patients in the monother-
apy group and 10 in the combination-therapy 
group), stroke (2 vs. 10 patients), and cancer (6 vs. 

13 patients) (Table S7 in the Supplementary 
Appendix).

The incidence of the composite end point of 
ischemic cardiovascular events or death was 
lower in the monotherapy group than in the 
combination-therapy group, with rates of 5.37% 
and 6.77% per patient-year, respectively (hazard 
ratio, 0.80; 95% CI, 0.62 to 1.02). The occurrence 
of net adverse clinical events, which was the com-
posite of all-cause death, myocardial infarction, 
stroke, or major bleeding, was lower in the mono-

Characteristic
Rivaroxaban Monotherapy 

(N = 1107)
Combination Therapy 

(N = 1108)

Age — yr 74.3±8.3 74.4±8.2

<75 yr — no. (%) 525 (47.4) 527 (47.6)

≥75 yr — no. (%) 582 (52.6) 581 (52.4)

Male sex — no. (%) 875 (79.0) 876 (79.1)

Body-mass index† 24.5±3.7 24.5±3.7

Current smoker — no. (%) 146 (13.2) 146 (13.2)

Diabetes — no. (%) 461 (41.6) 466 (42.1)

Previous stroke — no. (%) 148 (13.4) 175 (15.8)

Previous myocardial infarction — no. (%) 384 (34.7) 393 (35.5)

Previous PCI — no. (%) 781 (70.6) 783 (70.7)

Type of stent — no./total no. (%)

Drug-eluting 500/723 (69.2) 477/721 (66.2)

Bare-metal 171/723 (23.7) 171/721 (23.7)

Both types 19/723 (2.6) 36/721 (5.0)

Unknown 33/723 (4.6) 37/721 (5.1)

Previous CABG — no. (%) 125 (11.3) 127 (11.5)

Type of atrial fibrillation — no. (%)

Paroxysmal 596 (53.8) 580 (52.3)

Persistent 164 (14.8) 175 (15.8)

Permanent 347 (31.3) 353 (31.9)

Creatinine clearance

Mean — ml/min 62.8±25.7 61.7±24.0

Distribution — no./total no. (%)

<30 ml/min 54/1053 (5.1) 60/1039 (5.8)

30 to <50 ml/min 300/1053 (28.5) 293/1039 (28.2)

≥50 ml/min 699/1053 (66.4) 686/1039 (66.0)

*  Plus–minus values are means ±SD. There were no significant differences between the two groups in the characteristics 
listed. CABG denotes coronary-artery bypass grafting, and PCI percutaneous coronary intervention.

†  The body-mass index is the weight in kilograms divided by the square of the height in meters. Data are missing for 75 
patients in the monotherapy group and 86 patients in the combination-therapy group.

Table 1. Characteristics of the Patients at Baseline (Modified Intention-to-Treat Population).*
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across all prespecified subgroups, including those 
defined according to sex, age, stroke and bleed-
ing risk scores, and renal function (Fig. 3). A 
similar consistency of effect was seen with re-
spect to major bleeding events (Fig. S1 in the 
Supplementary Appendix).

Discussion

In the AFIRE trial, we evaluated the use of 
monotherapy with a non–vitamin K antagonist 
oral anticoagulant for antithrombotic treatment 
in patients with atrial fibrillation and stable 
coronary artery disease more than 1 year after 
revascularization or in those with angiographi-
cally confirmed coronary artery disease not re-
quiring revascularization. The trial met its pri-
mary objective of showing the noninferiority of 
rivaroxaban monotherapy, as compared with 
combination therapy with rivaroxaban plus anti-
platelet therapy, for the composite of cardiovas-
cular events or death from any cause. In an 
analysis that was not prespecified, monotherapy 
was superior to combination therapy for this 
same end point. The trial also met its primary 
safety end point, with use of monotherapy as-
sociated with a significantly lower rate of major 
bleeding events.

The trial was based on the concept that an 
antithrombotic regimen for patients with both 
atrial fibrillation and coronary artery disease 
should be less intensive than would be required 
if the regimens for both conditions were com-
bined. This concept was studied in PIONEER 
AF-PCI,5 RE-DUAL PCI (Randomized Evaluation 
of Dual Antithrombotic Therapy with Dabiga-
tran versus Triple Therapy with Warfarin in Pa-
tients with Nonvalvular Atrial Fibrillation Under-
going Percutaneous Coronary Intervention),6 and 
AUGUSTUS,7 which assessed the efficacy and safe-
ty of triple therapy versus the two-agent combi-
nation of an anticoagulant plus a P2Y12 inhibitor 
in patients with atrial fibrillation up to 1 year 
after PCI. All three of these trials were consis-
tent in showing that two-agent combination ther-
apy was at least as effective as triple therapy and 
was associated with a reduced risk of bleeding 
events. These trials have shaped current guide-
lines and consensus documents, which recom-
mend combination therapy with an anticoagulant 
plus a P2Y12 inhibitor for up to 1 year after PCI in 
patients with atrial fibrillation.8,10,14 After 1 year 
following PCI, guidelines in western countries 
recommend oral anticoagulant monotherapy.9,10 
This recommendation was based on the findings 
of a national Danish cohort study.3,15 However, 
this recommendation has yet to be supported by 
evidence from randomized clinical trials.

Figure 2. Primary Efficacy and Safety End Points.

Panel A shows the primary efficacy end point — a composite of stroke, 
systemic embolism, myocardial infarction, unstable angina requiring revas-
cularization, or death from any cause — in the monotherapy group and the 
combination-therapy group. Panel B shows the primary safety end point  
of major bleeding, as defined by the criteria of the International Society on 
Thrombosis and Hemostasis. The inset graphs show the same data on an 
expanded y axis.
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across all prespecified subgroups, including those 
defined according to sex, age, stroke and bleed-
ing risk scores, and renal function (Fig. 3). A 
similar consistency of effect was seen with re-
spect to major bleeding events (Fig. S1 in the 
Supplementary Appendix).

Discussion

In the AFIRE trial, we evaluated the use of 
monotherapy with a non–vitamin K antagonist 
oral anticoagulant for antithrombotic treatment 
in patients with atrial fibrillation and stable 
coronary artery disease more than 1 year after 
revascularization or in those with angiographi-
cally confirmed coronary artery disease not re-
quiring revascularization. The trial met its pri-
mary objective of showing the noninferiority of 
rivaroxaban monotherapy, as compared with 
combination therapy with rivaroxaban plus anti-
platelet therapy, for the composite of cardiovas-
cular events or death from any cause. In an 
analysis that was not prespecified, monotherapy 
was superior to combination therapy for this 
same end point. The trial also met its primary 
safety end point, with use of monotherapy as-
sociated with a significantly lower rate of major 
bleeding events.

The trial was based on the concept that an 
antithrombotic regimen for patients with both 
atrial fibrillation and coronary artery disease 
should be less intensive than would be required 
if the regimens for both conditions were com-
bined. This concept was studied in PIONEER 
AF-PCI,5 RE-DUAL PCI (Randomized Evaluation 
of Dual Antithrombotic Therapy with Dabiga-
tran versus Triple Therapy with Warfarin in Pa-
tients with Nonvalvular Atrial Fibrillation Under-
going Percutaneous Coronary Intervention),6 and 
AUGUSTUS,7 which assessed the efficacy and safe-
ty of triple therapy versus the two-agent combi-
nation of an anticoagulant plus a P2Y12 inhibitor 
in patients with atrial fibrillation up to 1 year 
after PCI. All three of these trials were consis-
tent in showing that two-agent combination ther-
apy was at least as effective as triple therapy and 
was associated with a reduced risk of bleeding 
events. These trials have shaped current guide-
lines and consensus documents, which recom-
mend combination therapy with an anticoagulant 
plus a P2Y12 inhibitor for up to 1 year after PCI in 
patients with atrial fibrillation.8,10,14 After 1 year 
following PCI, guidelines in western countries 
recommend oral anticoagulant monotherapy.9,10 
This recommendation was based on the findings 
of a national Danish cohort study.3,15 However, 
this recommendation has yet to be supported by 
evidence from randomized clinical trials.

Figure 2. Primary Efficacy and Safety End Points.

Panel A shows the primary efficacy end point — a composite of stroke, 
systemic embolism, myocardial infarction, unstable angina requiring revas-
cularization, or death from any cause — in the monotherapy group and the 
combination-therapy group. Panel B shows the primary safety end point  
of major bleeding, as defined by the criteria of the International Society on 
Thrombosis and Hemostasis. The inset graphs show the same data on an 
expanded y axis.
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Management of Atrial Fibrillation: Complete CCS Guidelines Listing 
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Part 8 – Management of Antithrombotic Therapy in patients with 
concomitant AF and CAD 

Recommendation 1 – Antithrombotic therapy based on a balanced assessment of a patient’s risk 
of stroke (2018, updated from 2016) 

We recommend that patients who have concomitant AF and coronary/arterial vascular disease (peripheral 

vascular disease or aortic plaque), receive an antithrombotic therapy regimen that is based on a balanced 

assessment of their risk of AF-related stroke, ischemic coronary event, and clinically relevant bleeding 

associated with the use of antithrombotic agents (Strong Recommendation, High Quality Evidence). 

Figure S7 (Figure 2 from 2018 Update): Risk factors associated with an increased risk of bleeding, 
and an increased risk of ischemic coronary outcomes (recurrent MI, stent thrombosis) 

 

 

 
Practical tip (2018) 
For patients requiring combinations of antiplatelet and OAC agents for concomitant AF and Coronary/arterial 

vascular disease, we suggest that measures be employed to reduce the risk of bleeding, including: careful 

consideration of modifiable bleeding risk factors with vigorous efforts to mitigate them; consideration of 

proton pump inhibitor use; avoidance of prasugrel and ticagrelor in conjunction with OAC; the use of 

warfarin in the lower target INR (e.g. 2.0-2.5); consideration of the lower effective doses of NOACs in 

selected patients (See Figure S8); specific measures during coronary invasive procedures (radial access, 

small-diameter sheaths, early sheath removal from femoral site, and minimized use of acute procedural anti-

thrombotic therapies); delaying non-urgent procedures until dual pathway therapy is no longer required; use 

of walking aids for those with gait or balance disorders; avoidance of NSAIDs or other drugs that may 

increase bleeding risk; and, strict blood pressure control. 

Factors that Increase 
Risk of Bleeding 

Factors that Increase 
Risk of Ischemic 
Coronary Events 

 

• Patient Factors 
• Age (> 65 years) 

• Low body weight (< 60 kg) 

• Hypertension 

• History of bleeding (esp. within 1y) 

• Prior Stroke or intracranial bleed 

• Combined OAC and antiplatelet use 

• Concomitant NSAID or prednisone use 

• Excess alcohol consumption 

• Abnormal liver function 

• CKD (eGFR < 60 mL/min) 

• Anemia (hemoglobin <110 g/L) 

• Labile INR (TTR <60%) 

• Patient Factors 
• Diabetes mellitus treated with OHG or insulin 

• Current smoker 

• CKD (eGFR < 60 mL/min) 

• Prior ACS 

• Prior stent thrombosis 

• Clinical Presentation 
• ACS (STEMI, NSTEMI, UA) 

• Angiographic factors 
• Multi-vessel disease 

• Multiple (≥ 3) stents implanted 

• Stenting of a bifurcation lesion 

• Total stent length > 60 mm 

• Left main or proximal LAD stenting 

• Chronic occlusion intervention 

• Bioabsorbable vascular scaffold 

Andrade, Verma, Macle and al, CJC online Supplement 2019 



Andrade, Verma, Macle and al, CJC online Supplement 2019 



Conclusion
§ FA et MCAS sont des entités qui coexistent 

fréquemment
§ Favoriser des doses connues pour la prévention des 

AVC
§ Le mieux est parfois l’ennemi du bien
§ Se souvenir que l’ASA peut être utile au début surtout si 

anatomie complexe.
§ Toujours soupeser le risque de saignement et de 

thrombose


