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Figure 3 Summary of risk factors for incident AF

Coronary artery disease (CAD) is the most common cardiovascular disease while atrial 
fibrillation (AF) is the most common cardiac arrhythmia. Both diseases share associated 
risk factors hypertension, diabetes mellitus, sleep apnea, obesity and smoking. 
Moreover, inflammation plays a causative role in both diseases. The prevalence of CAD in 
patients with AF is from 17% to 46.5% while the prevalence of AF among patients with 
CAD is low and it is estimated from 0.2% to 5%. AF is a well-established factor of poor 
short- and long-term prognosis in patients with acute myocardial infarction (AMI) and is 
associated with a marked increase in overall mortality.
The arrhythmia is common after cardiac surgeries and occurs in about 20 to 40% of 
patients after coronary artery bypass graft (CABG) surgery. It is predicted that between 5 
and 15% of AF patients will require stenting at some point in their lives and will receive 
triple therapy with aspirin, clopidogrel or ticagrelor and oral anticoagulation (OAC). 2020 ESC Guidelines for the diagnosis and management of atrial fibrillation

(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)
www.escardio.org/guidelines

Figure 4 Clinical 
presentation of AF and 
AF-related outcomes
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The combination of AF and CAD is not only a common clinical scenario, it is 
also a complex setting to combine anticoagulation and antiplatelet therapy. 

AF patients with relevant CAD have at least a CHA2DS2-VASc score of 1 (and 
mostly higher due to the presence of other cardiovascular risk factors) and 
hence an indication for OAC. 

The convention is that a period of DAPT (i.e. aspirin and a P2Y12 inhibitor) is 
necessary to prevent stent thrombosis or recurrent events after an ACS 
and/or stenting for CAD but that this is not sufficient for stroke 
prevention. 

Conversely, NOACs are essential for stroke prevention but on their own 
insufficient for preventing new coronary events in the immediate phase 
after ACS or stenting. The choice of antithrombotic drug combinations 
therefore represents a demanding clinical task: too little and risk a coronary 
event and/or stroke, too much and risk a bleeding event.
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Table 9 factors for bleeding with OAC and antiplatelet therapy

Non-modifiable Potentially modifiable Modifiable Biomarkers

Age >65 years
Previous major bleeding
Severe renal impairment (on 
dialysis  or renal transplant)
Severe hepatic dysfunction 
(cirrhosis)
Malignancy
Genetic factors (e.g., CYP 2C9  
polymorphisms)
Previous stroke, small-vessel 
disease,  etc.
Diabetes mellitus
Cognitive impairment/dementia

Extreme frailty 
excessive risk of  
fallsa

Anaemia
Reduced platelet 
count or function  
Renal impairment
with CrCl <60 mL/min
VKA management
strategyb

Hypertension/elevate SBP  
Concomitant 
antiplatelet/NSAID
Excessive alcohol intake
Non-adherence to OAC  
Hazardous hobbies /
occupations
Bridging therapy with 
heparin  
INR control (target 2.0
3.0),  target TTR >70%c

Appropriate choice of OAC 
and  correct dosingd

GDF-15
Cystatin C 
/ CKD-EPI  
cTnT-hs
Von Willebrand 
factor (+ other  
coagulation
markers)

aWalking aids; appropriate footwear; home review to remove trip hazards; neurological assessment where appropriate. bIncreased INR monitoring, dedicated OAC 
clinicals, self-monitoring/self-management, educational/behavioural interventions. cFor patients receiving VKA treatment. dDose
weight, and serum creatinine level.

A 68-years old patient undergoes elective coronary artery stenting on 
January 1st 2021. He is discharged on aspirin and clopidogrel. Uneventful 
interval. LV-EF is normal.

Arterial hypertension, prediabetes, hypercholesterolemia

On July 1st, 2021, he is diagnosed with new onset AF.

It was determined to administer long-term OAC (CHA2DS2-VASc-Score >3)

Strategy?

Aspirin was stopped, and the patient is treated with OAC plus clopidogrel for 
one year

At that time antithrombotic therapy will be re-evaluated.

Typical situation
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Pharmacological targets for antithrombotic treatments

Eur Heart J, Volume 42, Issue 14, 7 April 2021, Pages 1289 1367

Four dedicated prospective RCTs have addressed the issue of 
using a NOAC or VKA in a variety of combinations with 
antiplatelet agents to reduce bleeding events after PCI and/or an 
ACS in patients with AF.

In essence, these trials focused on bleeding as the primary 
endpoint, with coronary events and stroke as important 
secondary outcomes. 

On aggregate, these studies showed that dual therapy with a 
NOAC plus a P2Y12 inhibitor reduced the risk of bleeding 
compared to triple therapy with VKA, aspirin and a P2Y12 
inhibitor (mostly clopidogrel). 

This bleeding risk reduction appeared to be driven by both 
receiving a NOAC instead of VKA as well as by omitting aspirin, 
and this benefit was also observed in medically managed 
ACS/PCI patients with AF
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Standard dose Comments/dose reduction

Apixaban Dose reduction as for SPAF

Dabigatran 110mg as for SPAF

Edoxaban Dose reduction as for SPAF

Rivaroxaban
QD if CrCl 30

In addition to single/dual antiplatelet therapy, where applicable. 
BID, twice daily; CrCl, creatinine clearance; QD, once daily; SPAF, stroke prevention in 

atrial fibrillation.
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After the indication for OAC is established, NOACs are preferred over VKAs in all NOAC-
eligible AF patients 
When starting a NOAC, knowledge of current kidney and liver function is required as all 
NOACs are eliminated to some extent via the kidneys, and renal function affects NOAC 
dosing. Importantly, kidney function should be assessed using the Cockcroft Gault formula as 
it was used in the four pivotal phase III trial. Indeed, use of other formulas including 

Epidemiology 
-EPI) may overestimate kidney function particularly in older patients and 

in those with low body weights.
A baseline haematological profile should be obtained for reference during future follow-up.
Bleeding risk, as estimated using the HAS-BLED score, is not in itself a reason to deny OAC to 
AF patients at risk of stroke or reduce the dose of the NOAC. Instead, particularly patients at 
high bleeding risk (e.g. HAS-
identified and addressed, and should be scheduled for an earlier and more frequent clinical 
follow-up.
Similarly, frailty, cognitive decline and risk of falling should not generally be a reason not to 
anticoagulate patients. Care needs to be taken to minimize the risk of falling and to ensure 

advanced age and frailty' section.
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Initiation and structured follow-up of patients on NOACs
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Dabigatran Apixaban Edoxaban Rivaroxaban
Bioavailability 3 7% 50% 62%

without food, 100% 
with food

Prodrug Yes No No No
Clearance non-
renal/renal of 
absorbed dose

20%/80% 73%/27% 50%/50% 65%/35%

Plasma protein 
binding

35% 87% 55% 95%

Dialysability 50 60% 14% NA NA

(In part dialysable) (Not dialysable) (Not dialysable) (Not dialysable)
Metabolism Glucoronic acid 

conjugation
CYP3A4 (25%), 
CYP1A2, CYP2J2, 
CYP2C8, CYP2C9 
CYP2C19

CYP3A4 (<4% of 
elimination)

CYP2A4 (18%) , 
CYP2J2

Absorption with food No effect No effect 6 22% more; minimal 
effect on exposure

+39% more (see 
above)

Absorption with 
H2B/PPI clinically relevant)

No effect No effect No effect

Time to peak levels 
(h)

3 3 2 4 2 4

Elimination half-life
(h)

12 17 12 10 14 5 9 (young)
11 13 h (elderly)
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Use of NOACs according to renal function
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Absorption and metabolism of the 
different NOACs

Europace, Volume 23, Issue 10, October 2021, Pages 1612 1676, 

NOAC selection based on drug drug interactions 
and/or risk of bleeding. 

Dosing Errors

Even in settings with optimal patient education dosing errors are common in 
daily practice, and patients need to be informed on what to do in such cases.

A forgotten dose may be taken until half of the dosing interval has passed. 
Hence, for NOACs with a twice daily (BID) dosing regimen (i.e., intake every 

intake. For NOACs with a once daily (QD) dosing regimen, a forgotten dose can 
be taken up . After these time points, the 
dose should be skipped, and the next scheduled dose should be taken.

For NOACs with a BID dosing regimen may 
be skipped
double dose intake.
For NOACs with a QD dosing regimen, the patient should continue the normal 
dosing regimen, i.e. without skipping the next daily dose.
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Dosing Errors

For NOACs with a BID dosing regimen, it is generally advisable to not take 
another tablet/capsule, but to continue with the regular dose regimen, i.e. 

For NOACs with a QD dosing regimen, when thromboembolic risk is high 
(CHA2DS2- to take another tablet 6

regimen. In case the thromboembolic risk is low (CHA2DS2-
advise to wait until the next scheduled dose.
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In the 2020 ESC AF guidelines, the use of ticagrelor or prasugrel as part of a 
triple therapy regimen is discouraged.

Ticagrelor increases bleeding risk in patients on dual therapy when 
compared to clopidogrel (

Although only few patients have been included with a P2Y12-inhibitor other 
than clopidogrel into the above-mentioned RCTs, the benefit in terms of 
reduced bleeding risk with NOAC-based dual therapy compared to VKA-
based triple therapy appears to be maintained regardless of the type of P2Y12 
inhibitor

In post-ACS patients at high coronary thrombotic risk and low bleeding risk 
in whom otherwise a VKA- or NOAC-based triple therapy would be 
warranted, dual therapy with a NOAC plus ticagrelor could be considered 
instead. Further data, including dedicated RCTs, are warranted in this area. 
Indeed, up to 40% of patients on clopidogrel may reach insufficient platelet 
inhibition.
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PREdicting bleeding Complications In patients 
undergoing Stent implantation and subsEquent
Dual Anti Platelet Therapy

Haemoglobin Values collected in close 
proximity to the index procedure (es. 12 
g/dL)

Age (years)

White blood cells Values collected in 
close proximity to the index procedure 

Creatinine Clearance (ml/min) Values 
collected in close proximity to the index 
procedure (es. 75 ml/min)

Prior Bleeding History of spontaneous 
bleeding requiring medical attention 

High thrombotic risk (Class IIa)
Complex CAD and at least 1 criterion Non-complex CAD and at least 1 criterion
Risk enhancers
Diabetes mellitus requiring medication Diabetes mellitus requiring medication
History of recurrent MI History of recurrent MI
Any multivessel CAD Polyvascular disease (CAD plus PAD)
Polyvascular disease (CAD plus PAD) CKD with eGFR 15 59 mL/min/1.73 m
Premature (<45 years) or accelerated (new lesion 
within a 2-year time frame) CAD
Concomitant systemic inflammatory disease (e.g. 
human immunodeficiency virus, systemic lupus 
erythematosus, chronic arthritis)
CKD with eGFR 15 59 mL/min/1.73 m
Technical aspects
At least 3 stents implanted
At least 3 lesions treated
Total stent length >60 mm
History of complex revascularization (left main, 

total occlusion, stenting of last patent vessel)
History of stent thrombosis on antiplatelet treatment



Anticoagulant doses adjusted to body weight and renal function, especially in women and older 
patients

Radial artery approach as default vascular access

Proton pump inhibitors in patients on DAPT at higher-than-average risk of gastrointestinal bleeds
(i.e. history of gastrointestinal ulcer/haemorrhage, anticoagulant therapy, chronic non-steroidal 
anti-inflammatory drugs/corticosteroid use, or two or more of:

years
Dyspepsia
Gastro-oesophageal reflux disease
Helicobacter pylori infection
Chronic alcohol use

In patients on OAC
PCI performed without interruption of VKAs or NOACs

In patients on VKAs, do not administer UFH if INR >2.5
In patients on NOACs, regardless of the timing of the last administration of NOACs, 
add low-dose parenteral anticoagulation (e.g. enoxaparin 0.5 mg/kg i.v. or UFH 60 
IU/kg)

Aspirin is indicated but avoid pre-treatment with P2Y12 receptor inhibitors

Algorithm for antithrombotic therapy in non-ST-segment 
elevation acute coronary syndrome patients without atrial 
fibrillation undergoing percutaneous coronary intervention. 

Eur Heart J, Volume 42, Issue 14, 7 April 2021, Pages 1289 1367

According to the current 2020 ESC guidelines for AF as well as for non-ST-
elevation acute coronary syndrome (NSTE-ACS), a short course of triple 
therapy is recommended for up to 1 week in all patients with AF undergoing 
PCI 

In medically managed NST-ACS patients, combination of a NOAC with only 
a single antiplatelet agent (preferably clopidogrel) is recommended from the 
event onwards

However, the time frame of inclusion for the four aforementioned NOAC 

bias towards lower-risk patients cannot be excluded; furthermore, a 
variable course of triple therapy may have been given to a substantial 
number of patients subsequently randomized to NOAC-based dual therapy

Finally, although bleeding events were consistently reduced across the four 
NOAC trials by NOAC-based dual therapy this did not translate into a 
reduction in all-cause mortality (as compared to VKA-based triple therapy). 
Therefore, a low threshold for prolonging triple therapy with DAPT and a 

with a high athero-
thrombotic risk, including those after a complex PCI or with a history of 
stent thrombosis
rarely seems warranted. Europace, Volume 23, Issue 10, October 2021, Pages 1612 1676



comprehensive geriatric assessment including structured interview

NOAC use in frail patients
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NOACs in under- and overweight patients
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NOACs in patients with thrombocytopenia
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Management of bleeding in patients taking NOACs



The Japanese multi-centre, open-label 'Atrial Fibrillation and Ischemic 
Events with Rivaroxaban in Patients with Stable Coronary Artery Disease' 
(AFIRE) trial demonstrated that 
monotherapy beyond 1 year after a revascularization procedure in AF 
patients not only decreased the risk of ISTH bleeding (primary safety 
outcome) but also demonstrated non-inferiority for the primary composite 
endpoint of cardiovascular events (stroke, systemic embolism, MI, unstable 
angina requiring revascularization) or death from any cause compared with 
the combination of rivaroxaban and antiplatelet therapy.

Indeed, the trial was stopped prematurely due to an increased mortality in 
the combination therapy arm. Although it is formally unclear if these results 
translate to other NOACs, other doses, and other populations, these data 
suggest that most AF patients with chronic CAD should be transitioned to 
NOAC monotherapy without an antiplatelet agent as recommended in 
current ESC AF guidelines

Europace, Volume 23, Issue 10, October 2021, Pages 1612 1676

Performing a PCI (scheduled or not) under NOAC is different than 
under VKA for several reasons, and various aspects and 
uncertainties need to be taken into consideration, including:

timepoint of the last dose, adherence, and renal function;
variability in renal function in an acute setting;
singular factor II or Xa blockade vs. multifactor antagonism;
uncertainty about the extent of anticoagulation in the absence of established 
tests, and hence
uncertainty about stacking of additional periprocedural anticoagulants, etc.

Temporary discontinuation of the short-acting NOACs may allow 
for safe initiation of antiplatelet therapy and standard local 
anticoagulation practices peri-procedurally. 
In contrast, NOACs should be continued in non-invasively managed 
ACS patients.
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Acute management of elective PCI or ACS in AF 
patients treated with NOAC

New-generation drug-eluting stents are preferred to shorten exposure to 
dual or triple therapy after the procedure but also to avoid the need for 
repeat interventions. 

Sole balloon angioplasty or bypass surgery should always be considered as 
an alternative in patients in need for chronic anticoagulation since they can 
reduce the need for long-term dual or triple therapy. 

There is no longer a reason to opt for a bare metal stent as a strategy to 
reduce DAPT duration.



patients without indication for OAC, and high-risk patients might require an 
even longer DAPT duration.

In high bleeding-risk ACS patients, however, current ESC guidelines allow 
for shorter DAPT durations (3

If AF develops during the first year after an ACS and there is an indication for 
anticoagulation, a NOAC should be started and the need for continuing DAPT 
should be carefully weighed against the increased bleeding risk. Beyond 1 
month after the event, aspirin can be stopped in the majority of such 
patients as discussed above.
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Patients with a CCS developing AF should receive anticoagulation, 
depending on their CHA2DS2-

A NOAC without any antiplatelet agent appears to be the preferred strategy 
for these patients as discussed above, based on the results of the four 
landmark NOAC trials (which included up to 15 20% of patients with a prior 

Ischaemic Events with Rivaroxaban in 

An additional antiplatelet agent should only be considered in individual 
patients with a very high ischaemic and low bleeding risk.
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In the absence of randomized studies, it remains uncertain whether a NOAC 
is effective in the treatment of left ventricular thrombi complicating a large 
infarction. One observational study suggests that NOACs were associated 
with a higher incidence of thromboembolic events compared to VKA in 
(mostly non-AF) patients with a left ventricular thrombus, while others 
showed a similar rate of thrombus resolution.

Although residual confounding can never be excluded in these settings, VKA 
should be viewed as standard of care for the treatment of patients with LV 
thrombus until more data are available. 

Only in very special situations (e.g. no VKA monitoring possible, no stable 
INR despite maximal efforts, etc.) NOACs may be evaluated after clear 
communication and consent from the patient about the lack of data and the 
off-label situation.
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Summary

Anticoagulation therapy after elective PCI or ACS in 
patients with AF



Thank you for your attention


