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Natural History of Atrial Fibrillation
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Risk of Thrombus in AF

Appendage

Appendage

Clot

Path of
dislodged clot

• Atria do not contract 
properly leading to stasis in 
the left atrium and 
appendage (LAA)

• LAA is a small muscular 
pouch attached to the main 
atrial chamber

• In non-valvular AF, ~90% of 
atrial thrombi occur in the 
LAA

Blackshear JL & Odell JA. Ann Thorac Surg 1996;61:755–9
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Stroke Intracranial bleed
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Reynolds et al. Chest 2004; 126:1938–1945
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Real Life OAC Prescription

Nieuwlaat et al. EHJ 2005;26:2422–2434
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Requirements of new 
antithrombotic agents
At least as effective as warfarin

Predictable response

Wide therapeutic window

Low incidence and severity of adverse effects

Oral fixed dose

No need for routine anticoagulation monitoring

Low potential for food or drug interactions

Fast onset and offset of action

Cost-effective

Adapted from Lip GY et al. EHJ Suppl 2005;7:E21–5



Novel Antithrombotic Therapies

Manucci et al. Ann Med 2011; 43: 116–123

Apixaban

Edoxaban

Betrixaban

Ximelagatran



Direct Thrombin Inhibitor(s)

Connolly et al. NEJM 2009;361:1139-51

stroke or systemic embolismConclusions Re-Ly:
•Dabi 110 bid as effective 

and 150 bid more effective 
than Warfarin

•Dabi 110 bid safer and 150 
bid as safe as Warfarin

Side effects Dabigatran:
•Diarrhea
•Heartburn (dyspepsia)
• Indigestion
•Mild stomach pain or upset
•Nausea



LAA Occlusion

Holmes et al. Lancet 2009; 374: 534–42





Jenkins et al. Am Heart J 2005;149:112- 20

QOL

De Denus et al.  Arch Intern Med. 2005;165:258-262

CVA

N Engl J Med 2002;347:1825

Heart Failure

De Denus et al.  Arch Intern Med. 2005;165:258-262

Mortality

Rate or Rhythm



Appropriate antithrombotic therapy

Paroxysmal Persistent

Long-standing persistent

Permanent

Clinical evaluation

Rhythm control Remains symptomatic Rate control

Failure of rhythm control

Younger age
Troublesome symptoms despite rate control
Problems with diastolic compliance requiring preservation of atrial contractility



Long-Term Rhythm Control



Efficacy AAD

Talajic et al. NEJM. 2000; 342:913-20



Dronedarone
Maintenance of Sinus Rhythm vs. Placebo

Singh et al. JACC 2010;55:1569–76
Hoy et al. Drugs 2009; 69: 1647-1663

Side Effects

Liver enzymes (?)
Contra-indicated in NYHA III-IV
Decrease in incidence of CVA
Reduces cardiovascular 
mortality but not overall 
mortality



Le Heuzey et al. JCE 2010;21: 597-605
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Medication

Rhythm Control



Long-Term Rhythm Control



Ablation – Longer-Term Results

Weerasooriya et al. JACC 2011;57:160–6
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Medication

Ablation

Rhythm Control
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Novelties in Ablation
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Atrial Remodelling

Hypertension, Heart Failure, Diabetes, OSAS, …
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• Contractile remodelling
- Reduced atrial contractility

- Sets the stage for thrombus 
formation

- May lead to atrial dilation further 
altering electrophysiologic 
properties

- Occurs rapidly

• Structural remodelling
- Histologic changes

- Left atrium and left atrial 
appendage enlargement

- Decrease in cardiac output

- Occurs after a period of 
weeks to months

Shortened 
refractory 

period

-80 mV

• Electrical remodelling
- Shortening of atrial refractory 

periods

- Occurs rapidly (within 
several days) and 
contributes to the increased 
stability of AF

Van Gelder et al. Europace 2006;8:943-949



Upstream Therapies

• RAAS Inhibition:

– Heart Failure: Yes

– Hypertension: Probably

– Secondary prevention: ?

• Statins:

– Post operative: Yes

– Other: ?

• PUFA

– ?



Future Challenges

Earlier Detecion

Easier and cheaper 
prevention TE events

Better and safer AAD
More effective PVI

Prevent remodelling


