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namely older age, the presence of risk factors for coronary 
artery disease such as HT, smoking, dyslipidemia and a his-
tory of stroke. They were also more likely to have angina, 
signs of HF, higher Killip class, anterior MI localization 
[11], faster HR and elevated BP. Patients with prior AF were 
more likely to have peripheral artery disease and history of 
either coronary bypass surgery and/or PCI. These patients 
were more often treated with digoxin, amiodarone and war-
farin [11], but less likely were treated with beta-blockers 
[12], aspirin, statins and thrombolytics, and few of them un-
derwent primary PCI [12].  

 Among unselected patients undergoing primary PCI in 
the prospective OACIS study [4], patients with AF were 
older, often had history of prior MI and cerebrovascular dis-
ease, and more of them were hypotensive with fast HR and 
higher Killip class. In terms of angiographic features, the AF 
patients were more likely to have multivessel coronary dis-
ease and low (<3) postprocedural TIMI flow rates (79.9% vs 
82.3%, with and without AF, respectively, p=0.023). In an-
other recent prospective cohort study by Lin et al. [14] the 
AF population was frequently represented by females with 
history of diabetes, HT and stroke, extensive myocardial 

damage, higher Killip class (>3)and NYHA class, and low 
EF. Similarly, less of these patients had adequate postproce-
dural coronary perfusion flow rate (TIMI 3 flow rates 84.7% 
vs.93.7%, for AF and sinus rhythm groups, p=0.003). Fewer 
of the AF patients received stent implantation and dual anti-
platelet therapy, and more of them required ECMO and in-
tra-aortic balloon pump support. Similarly in the APEX-MI 
study [15], in patients bearing similar clinical characteristics 
those with AF had higher levels of biomarkers of myocardial 
damage such as creatine kinase and troponin, and higher B-
type natriuretic peptide levels. In this study, few patients 
with AF received drug-eluting stent implantation, and the AF 
patients, who were inherently at a high risk for stroke, were 
less likely to receive triple antithrombotic therapy, including 
warfarin.  

PREDICTORS OF AF DEVELOPMENT IN AMI  

 As we mentioned above, new-onset AF developed during 
the in-hospital stay in 7.9% of patients in GUSTO I trial and 
in 6.5% of patients included in GUSTO III trial [2,8]. Analy-
sis of the independent predictors of AF was presented in both 
of these trials. In Gusto I trial [2] the development of new-

Table 1. Study Description and Incidence of Atrial Fibrillation in STEMI Patients 

Study Pts, n Design 
Inclusion 

criteria 
Treatment 

Trial 

Period 

Any AF, 

% 

Prior AF, 

% 

New-

Onset/In- 

Hospital 

AF, % 

GUSTO I
2
 40891 RCT STEMI 

Thrombolysis 

streptokinase vs alteplase 
1 year 10.4% 2.5% 7.9% 

GUSTO III
8
 13858 RCT STEMI 

Thrombolysis 

alteplase vs reteplase 
1 year - - 6.5% 

GISSI
9
 17944 RCT STEMI 

Thrombolysis 72% 

lisinopril/lisinopril+nitrates/nitrates 
4 years - - 7.8% 

TRACE
10

 6776 

RCT 

Pre-

enrolment 

STEMI 

LV dysfunction 
Thrombolysis 75% of patients 5 years - 3.9% 21% 

OPTIMAAL
11

 5477 RCT 

STEMI 

HF and LV 

dysfunction 

(EF<40% or 

LVED>=65) 

Thrombolytics- 54.4% 

Captopril vs losartan 
3 years - 12% 7.2% 

VALIANT
12

 14703 RCT 

STEMI 

Radiological or 

clinical HF 

and/or LV 

dysfunction 

Thrombolytics 35.1%, primary PCI 

14.8% 

Captorpil, valsartan or both 

3 years - 2.3% 12.3% 

OACIS
4
 2475 

Observa-

tional co-

hort study 

STEMI Primary PCI 1 year 12% 4.3% 7.7% 

APEX-MI
15

 5745 

Observa-

tional co-

hort 

STEMI 
Primary PCI, dual and triple anti-

thrombotic therapy 
 11% 4.8% 6.3% 
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AF in Patients wit STEMI treated with PCI 
(HORIZONS-AMI) 

Rene AG et al., Am J Cardiol. 2014;113:236-42. 



Prognostic significance of AF in STEMI patients  
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Management Cascade of AF 

Camm AJ et al. Eur Heart J. 2010;31:2369-2429 



Rhythm Control 



Rhythm Control Strategies for AF 

1. Antiarrhythmic Drugs 

2. Electrical Cardioversion 

3. Catheter Ablation for AF  



Rhythm Control in AMI : GUSTO-III Trial 

Wong CK et al., Heart. 2002;88:357-62. 

* Electrical Cardioversion was attemped in  116 (10%). Sinus rhythm was restored in 64%. 



Rhythm Control in AMI : GUSTO-III Trial 
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Rhythm Control in AMI : VALIANT Trial 

Nilsson KR Jr et al., Heart. 2010;96:838-42. 
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Carvedilol after AMI (CAPRICORN trial) 

McMurray J et al., J Am Coll Cardiol. 2005 ;45:525-30. 
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2014 AHA/ACC/HRS AF Guideline  

January CT et al., Circulation. 2014;130:e199-267 



2010 ESC AF Management Guideline 

Camm AJ et al. Eur Heart J. 2010;31:2369-2429 



Anticoagulation 



CHA2DS2-VASc Score 

Camm AJ et al. Eur Heart J. 2010;31:2369-2429 

aPrioior myocardial infarction, peripheral artery disease, aortic plaque. 



HAS-BLED Bleeding Score 

Camm AJ et al. Eur Heart J. 2010;31:2369-2429 



Options for Stroke Prevention 

1. Aspirin + Clopidogrel 

2. Warfarin + Aspirin 

3. Warfarin + Clopidogrel 

4. Warfarin + Aspirin + Clopidogrel 

 

5. New Drugs?  



Aspirin & Clopidogrel for Stroke 



Triple Therapy after Primary PCI 

Nikolsky, E., et al., Am J Cardiol 2012;109:831-838 



Triple Therapy after Primary PCI 
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2013 ACCF/AHA STEMI Guideline 

 Anticoagulant therapy with a vitamin K antagonist should 
be provided to patients with STEMI and AF with  
CHADS2 score ≥2 (Class I, Level of Evidence : C) 

 

 The duration of triple antithrombotic therapy with a 
vitamin K antagonist, aspirin, a P2Y12 receptor inhibitor 
should be minimized to the extent possible to limit the risk 
of bleeding (Class I, Level of Evidence : C)  

O'Gara PT et al., Circulation. 2013;127:e362-425. 



2010 ESC AF Management Guideline 

Camm AJ et al. Eur Heart J. 2010;31:2369-2429 



  A North-American Perspective  

In individual patients who are at high risk for thrombotic events or very late stent thrombosis,  

combined therapy with warfarin and an antiplatelet agent is not unreasonable. 



European and American Recommendations 

Verheugt FW et al., Circulation. 2013;128(18):2058-61.  



Benefit and Safety With Triple vs. Dual Therapies  

Lamberts M et al., J Am Coll Cardiol. 2013;62:981-9.  



The WOEST Trial 

Dewilde WJ et al., Lancet. 2013;381:1107-15. 



The WOEST Trial 

Dewilde WJ et al., Lancet. 2013;381:1107-15. 



Primary Endpoint (Any Bleeding) 

Dewilde WJ et al., Lancet. 2013;381:1107-15. 



Death, MI, Stroke, TVR, ST 

Dewilde WJ et al., Lancet. 2013;381:1107-15. 



2014 AHA/ACC/HRS AF Guideline  

January CT et al., Circulation. 2014;130:e199-267 



New Oral Anticoagulants (NOAC)  
in STEMI 



Rivaroxaban in ACS 
(ATLAS-ACS 2 TIMI 51) 
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Rivaroxaban in ACS 
(ATLAS-ACS 2 TIMI 51) 

Mega, J. L et al., J Am Coll Cardiol 2013 



NOACs in Different Clinical Scenario 

Verheugt FW et al. Lancet. 2015  



EHRA/EAPCI/ACCA/HRS/APHRS Joint Consensus 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



Antithrombotic Therapy in Primary PCI 

 In the acute setting, a patient with AF and STEMI may be 

treated with primary PCI, aspirin, clopidogrel, and heparin 

(UFH) or bivalirudin, while GP IIb/IIIa inhibitors in bailout 

situations might be useful in some cases. Given the risk of 

bleedng with such combination antithrombotic therapies, it 

may sometimes be prudent to temporarily stop OAC 

therapy. Regular or even ‘routine’ use of GP IIb/IIIa 

inhibitors is discouraged, as are the novel P2Y12 inhibitors 

(Class IIb, level of evidence B).  

 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



Antithrombotic Therapy in Primary PCI 

 In the setting of STEMI, radial access for primary 

PCI is the best option to avoid procedural bleeding 

depending on operator expertise and preference  

(Class I, level of evidence A).  

 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



EHRA/EAPCI/ACCA/HRS/APHRS Joint Consensus 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 

*** Dual therapy with oral anticoagulation and an antiplatelet agent (aspirin or clopidogrel) may be considered in 
patients at very high risk of coronary events.  



Antithrombotic Therapy in Primary PCI 

 Long-term antithrombotic therapy (beyond 12 months) is 

recommended with OAC in all patients  

(Class I, level of evidence B).  
 

  Combination OAC plus single antiplatelet therapy (preferably 

clopidogrel 75 mg/day, or as an alternative, aspirin 75 – 100 

mg/day) may sometimes be continued in very selected cases, e.g. 

stenting of the left main, proximal bifurcation, recurrent MIs, etc. 

(Class IIb, level of evidence B).  

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



Antithrombotic Therapy in Primary PCI 

 The routine use of ticagrelor or prasugrel in combination 

with OAC is not recommended  

(Class III, level of evidence B).  
 

The use of ticagrelor or prasugrel in combination with OAC may only 

be considered under very circumstances (e.g. definite stent 

thrombosis while on clopidogrel, aspirin, and OAC)  

(Class IIb, level of evidence C).  

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 





Take Home Message 

 AF occurs in 8% to 21% of patients with STEMI.  
 

 The occurrence of AF after MI is associated with a worse 

clinical outcome, including a higher mortality.  
 

 Beta blockers are recommended to slow RVR with STEMI 

and no HF.  
 

 The duration of triple antithrombotic therapy with a 

vitamin K antagonist, aspirin, a P2Y12 receptor inhibitor 

should be minimized to the extent possible to limit the risk 

of bleeding  



Thanks for your attention !! 



Backup Slide 



Rhythm Control in AMI : GUSTO-III Trial 
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NOACs and antiplatelet agents in AF and/or ACS 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 
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NOACs and antiplatelet agents in AF and/or ACS 
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Antithrombotic Therapy in Primary PCI 

 In patients with STEMI and AF at low risk of bleeding (HAS-BLED 0–2), 

the initial use of triple therapy (OAC, aspirin, and clopidogrel) should be 

considered for 6 months following PCI irrespctive of stent type; this 

should be followed by long-term therapy (up to 12 months) with OAC 

and clopidogrel 75 mg/day (or alternatively, aspirin 75–100 mg/day) 

(Class IIa, level of evidence C).  

  In selected patients with STEMI and a CHA2DS2-VASc score≥2 at low risk of 

bleeding (HAS-BLED0–2), continuation of triple therapy or dual antiplatelet 

therapy consisting of OAC (i.e. whether NOAC or a VKA) and clopidogrel 75 

mg/day may be considered (Class IIb, level of evidence C) between 6 and 12 

months.  

 

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



Antithrombotic Therapy in Primary PCI 

 In patients with STEMI and AF at high risk of bleeding (HAS-BLED ≥3), 

the initial use of triple therapy (OAC, aspirin, and clopidogrel) should be 

considered for 4 weeks following PCI irrespective of stent type; this 

should be followed by long-term therapy (up to 12 months) with OAC 

and clopidogrel 75 mg/day (or alternatively, aspirin 75–100 mg/day) 

(Class IIa, level of evidence C).  

  As an alternative to the initial triple therapy in selected patients at high risk 

of bleeding (e.g. HAS-BLED ≥3) and low risk of stent thrombosis/recurrent 

ischaemic events, dual therapy consisting of OAC and clopidogrel 75 mg/ day 

may be considered (Class IIb, level of evidence B).  

Lip GY et al., Eur Heart J. 2014;35(45):3155-79. 



AF prevalence by subtypes of MI 

Bengtson LG et al., Am J Cardiol. 2014;114:692-7.  


