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Kannel et al, Am J Cardiol 1998 

Risk factors for Atrial fibrillation  
(Framingham Heart study) 



Verdecchia et al, Hypertension 2003 

2482 hypertendus en rythme 
sinusal  suivi 16 ans max 

Nouvelle FA 
0,46 / 100 année-patients 

 



Haywood et al, JACC 2009 

Etude ALLHAT  
(N=39056 pts / FA = 1.1% à l’entrée) 

HR 3.63 

HR 2.82 HR 1.64 

HR 3.17 

Mortalité globale 

AVC Ins cardiaque 

Mort par coronaropathie / IDM 

Mortalité x 2.5 
FA à l’entrée ou 
en cours d’étude 



CHADS2, CHA2DS2-VASc and HAS-BLED scores for ischemic stroke 

and bleeding risk stratification: 

High risk if > 3 





Qui anticoaguler? 

Score CHA2DS2-VASc...    Toujours d’actualité 

Maximum score : 9 ESC 2016 



Evaluer le risque hémorragique 

Les scores à la trappe… 
ESC 2016 



Types de FA 

ESC 2016 
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 The substrate  
for atrial fibrillation 
myocardial sleeves  

extending into the PV 

Initiation of AF 



Progression of atrial fibrillation from paroxysmal to permanent and the importance of specific 
triggers and substrate formation 



Major mechanisms causing AF to consider when deciding on management 



Cardiovascular and other conditions independently associated with AF 

ESC 2016 



Initiation of long term rhythm control therapy in symptomatic patients with AF 

European Heart Journal 2016 



Catheter ablation of atrial fibrillation (1)  

European Heart Journal 2016 



Catheter ablation of atrial fibrillation (2)  

European Heart Journal 2016 



Long-term heart rate control in patients with atrial fibrillation 

ESC 2016 



Somers V J Clin Invest 1995;96:1897-1904 

Mechanisms of arrhythmias in OSA 

Vasocontriction 
Acute BP elevations 
Acute tachycardia 



Linz D Hypertension 2012;96:1897-1904 

Renal Sympathetic Denervation (RDN) Suppresses Postapneic 
Blood Pressure Rises and Atrial Fibrillation in a Model for OSA 

Effects of RDN on AF inducibility and BP increase during obstructive events  

(20 anesthetized pigs) 

Tracheal occlusion with applied negative tracheal pressure 

(NTP; at 80 mbar) increased AF inducibility 

RDN reduced NTP-induced AF-inducibility and 

inhibited post apneic BP rise 
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Renal Sympathetic Denervation (RDN) Suppresses Postapneic 
Blood Pressure Rises and Atrial Fibrillation in a Model for OSA 

Effects of RDN on AF inducibility and BP increase during obstructive events  

(20 anesthetized pigs) 

Tracheal occlusion with applied negative tracheal pressure 

(NTP; at 80 mbar) increased AF inducibility 

RDN reduced NTP-induced AF-inducibility and 

inhibited post apneic BP rise 



OSA prevalence in stroke patients 

Johnson KG et al. J Clin Sleep Med 2010; 6:131-7 



Incident stroke and sleep apnea 
 

Redline S et al. AJRCCM 2010;182:269-77 

5422 participants followed median 8.7 years  

193 incident ischemic strokes observed 

In the mild to moderate range (OAHI 5 to 25),  

one unit increase in OAHI in men was estimated to increase stroke risk by 

6% 



Association between atrial fibrillation and stroke in OSA:  
A population-based case-control study 

 

Mansukhani MP et al. Sleep Med  2013;14:243–246 

Patients with OSA who had a stroke had higher rates of AF even after 

accounting for potential confounders 



Modify CHA2DS2 Vasc score by adding one 
extra “S” at the end (CHA2DS3 Vasc )?  

Barone DA Curr Atheroscler Rep. 2013;15:334 

Hazard ratio of each variable of the CHA2DS2 Vasc score to predict stroke is 
similar or lower to the hazard ratio of OSA (with the exception of prior stroke) 



 
 OSA, obesity and the risk of atrial fibrillation 

Gami et al, J Am Coll Cardiol 2007;49:565–71 

3,542 subjects, Obstructive sleep apnea in 2,626 subjects (74%) 



Chamberlain AM, et al. Metabolic syndrome and incidence of atrial fibrillation among blacks and 
whites in the Atherosclerosis Risk in Communities (ARIC) Study. Am Heart J. 2010;159:850–856. 

Association of risk factors with AF development. 



 Am J Cardiol 2015;116:1781-1788 



 Am J Cardiol 2015;116:1781-1788 



Circulation 2017;136:583–596 Major AF mechanisms related to risk factors. 



Components of risk factor modification 
 in ARREST-AF and LEGACY studies 

Kaplan-Meier curves  
of various lifestyle modifications 

Lau DH. Circulation. 2017;136:583–596. 



Monahan K Am J Cardiol 2012, 110:369-72 

The rate of non-response to pharmacologic treatment 
 increases with the increase in OSA severity 



Europace 2010; 12: 1084-89 



 

Concomitant obstructive sleep apnea increases  

the recurrence of atrial fibrillation following RF catheter ablation  

Naruse Y et al               Heart Rhythm 2013;10:331–337  

Patients with untreated OSA have a higher recurrence of AF after ablation 
N=153, prospective study 





« Upstream therapy » for the treatment of AF 



Rôle potentiel IEC et ARA2 



Angiotensine II 

  

  Facteurs de croissance 

    

   Myocytes 

   Cellules musculaires lisses 

   Fibroblastes 

  

  

 

Remodelage structurel 

Effets arythmogènes de l’ATII 



Augmentation de la post-charge 

  

  Dilatation et hyperpression VG 

    

   Dispersion des périodes réfractaires 

   Raccourcissement du potentiel d’action 

   Post dépolarisations 

   

  

  

 

Remodelage  

électrophysiologique 

Effets arythmogènes de l’ATII 



Placebo Candesartan 5 sem. 

Kumagai, JACC, 2003 

FA expérimentale et ARA II 



Huang et al, Eur J Clin Invest 2011 

Hypertension 

Ins. cardiaque 

Post-IDM 

FA 

AF and RAS inhibition 



Huang et al, Eur J Clin Invest 2011 

AF and RAS inhibition 



Huang et al, Eur J Clin Invest 2011 

Nouvelle FA 

Récidive de FA 

AF and RAS inhibition 



ACTIVE I investigators, NEJM 2011 

9016 pts (HTA 88%) suivis 4,1 ans en moyenne 



N Engl J Med 2009:  360;16 

Upstream therapy dans la FA : la fin?? 



Rhythm control therapy : non antiarrhythmic drugs 

ESC 2016 



AF and Beta-blockers in HF 

Nasr et al, Eur Heart J 2007 



Verapamil vs Digoxin around 
cardioversion 

Van Noor, J Cardiovasc Electrophysiol 2010 
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Qui anticoaguler? 

La notion de FA “non valvulaire” a vécu 

ESC 2016 



Qui anticoaguler? 

ESC 2016 



Qui anticoaguler? 

ESC 2016 



Qui anticoaguler? 

H= F=2 H= F≥3 

ESC 2016 



W vs placebo 

W vs W low dose 

W vs ASA 

W vs ASA + clopidogrel 

W vs ximelagatran 

W vs rivaroxaban 

W vs apixaban  

W vs dabigatran 150 

0 0.3 0.6 0.9 1.2 1.8 

Favours warfarin Favours other treatment 

Category Apixaban 
ARISTOTLE1 

Apixaban 
AVERROES2 

Dabigatran 
RE-LY3 

Edoxaban 
ENGAGE  

AF-TIMI 484 

Rivaroxaban 
ROCKET AF5 

N 18 201 5 599 18 113 21 105 14 264 

Design 
Double-blind,  

double-dummy 
Double-blind,  

double-dummy 
Blinded (dabigatran)  

Open-label (warfarin) 
Double-blind, double-

dummy 
Double-blind,  

double-dummy 

Treatments 

•  Apixaban 5 mg 
twice-daily 

   (2.5 mg twice-daily in 
selected patients*) 
 

•  Warfarin  
(INR target: 2–3) 

•  Apixaban 5 mg 
twice-daily 

  (2.5 mg twice-daily in 
selected patients*) 
 

•  ASA (81–324 mg per 
day) 

•  Dabigatran 110 mg 
twice-daily 

•  Dabigatran 150 mg 
twice-daily 
 

•  Warfarin  
(INR target: 2–3) 

• Edoxaban high-
dose (60 mg)†  

• Edoxaban low-
dose (30 mg)† 
 

• Warfarin (INR 
target: 2–3) 

•  Rivaroxaban  
20 mg once-daily 

(15 mg once-daily in 
selected patients‡) 

 
•  Warfarin  

(INR target: 2–3) 

Objective Non-inferiority Superiority Non-inferiority Non-inferiority  Non-inferiority 

NOACs vs Warfarine N=71218 



Ruff et al., Lancet 2013 





Heart Rhythm2014;0:1–8  

Study design and patient flow 



Heart Rhythm2014;0:1–8  



Heart Rhythm2014;0:1–8  



Heart Rhythm2014;0:1–8  



Heart Rhythm2014;0:1–8  



Guidelines ESC 2016 

Initial management of patients presenyting acutely with AF and heart failure 



HTA 

Fourth pillar of 

AF care. 


