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Affects 1 in 25 adults 60 years or older and 
nearly 1 in 10 adults 80 years or older 

Single most common SVT 



Introduction 
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 Etiologies 
 Remodeling 

 Electrical and structural 

 Metabolic 

 Aging 

 Genetics 

 Environmental 

 High risk groups 
 Hypertension 

 CHF 

 Ischemic heart disease 

 Post cardiac surgery 

 Circulation 2006;114:119–25 
JAMA 2001;285:2370–5 

Atrial fibrillation patient with MS 



JAMA. 2001;285:2370-2375 

AnTicoagulation and Risk 
Factors In Atrial Fibrillation (ATRIA) 
Study 

Cross sectional study age 
20>Health Maintenance 
organization California 
 
N=17974 



 Framingham heart study 
 1.8 X increase (1 parent with Afib) 

 JAMA  2004;291:2851–5 

 3.2 X increase (parent <75) 

 Iceland study (N=5000—population cohort) 
 1.77 X increase (1 parent with Afib) 

 Eur Heart J 2006;27:708 –12 

 

Modifier Genes for Familial AF JACC Vol. xx, No. x, 2012 



 Paroxysmal (ie, self-terminating)  
 Terminate spontaneously in less than seven days, 

usually less than 24 hours 

 Persistent AF 
  Fails to self-terminate within seven days 

 Permanent AF  
 Lasts for more than one year 

 Lone AF 
 Paroxysmal, persistent, or permanent AF in individuals 

without structural heart disease. 

 Lone AF has primarily been applied to patients <60 years 
of age but older patients also may be at low risk 

This classification applies to episodes of AF that last more than 30 seconds and that are  
unrelated to a reversible cause. 



 Echo 

 TTE/TEE-chamber 
size, function 

 Valvular, LVH, 
pericardial, peak RV 
pressure 

 Atrial thrombi-low 
sensitivity 

 4 weeks of 
anticoagulation 
prior to 
cardioversion 



 History/Physical 

 Symptoms/pattern-onset  

 90% of episodes not recognized by patient 

 90% of patients have recurrence 

 48 hours of Afib frequently unrecognized by patients 

 40% of patients in NSR think they have afib (prior 
history) 

 History, physical examination, and specific 
laboratory and cardiologic testing are all part of the 
evaluation of the patient with AF (Guidelines 

 

Heart rhythm 2012;9:632 guidelines 



New guidelines for atrial fibrillation treatment 

Rate control 

Prevention of thromboemboli/ischemic 
stroke/systemic emboli 

Combination anticoag + anti platelet (NEW) 

Combination anticoag + anti platelet (NEW) 

 Oral direct thrombin inhibitor 

Direct cardioversion-others 

Maintaining NSR 

Special conditions 

 I 

 II 

Circulation. 2013;127:May 7, 2013 



 Heart rate at rest (Class I) 
  Beta blocker / nondihydropyridine CCB 
 Esmolol,  metoprolol 

 Verapamil,  diltiazem (less negative inotrope) 

 Heart failure patient 
 Digoxin/amiodarone 

 Ablation AV node / EP (Class II) if not tolerate 
drugs 

 IV procainamide, disopyramide, ibutilide, or  
amiodarone  may  be  considered  for  
hemodynamically stable  patients  with AF  
involving  conduction  over  an  accessory pathway 

  Resting heart rate 110 bpm in patients with  persistent AF who have stable 
ventricular function (LV ejection fraction >0.40) 

Circulation. 2013;127:May 7, 2013 



37 y/o women with occasional lightheadness 

After D/C cardioversion 



 Selection  of  the  antithrombotic  agent  
should  be based  upon  the  absolute  risks  
of  stroke  and  bleeding and  the  relative  
risk  and  benefit  for  a  given  patient 

 High risk of stroke= chronic oral anticoagulant 
therapy with  a  vitamin  k  antagonist (INR 2-3) 

Prior embolization 
Rheumatic mitral stenosis 

Highest risk 
groups 

Age >75 y 
HT 
LV  systolic dysfucntion (EF <35%) 
Diabetes mellitus 

>1 moderate 
risk 

Circulation. 2013;127:May 7, 2013 



 Aspirin, 81–325 mg daily, is recommended as 
an alternative to vitamin k antagonists in low-
risk patients or contraindication to Coumadin 

 Mechanical heart valves (INR >2.5) 

 Antithrombotic   therapy   is   recommended   
for   patients with atrial flutter as for those 
with AF. 

It is reasonable to interrupt anticoagulation for up to 1 week 
without substituting heparin for surgical or diagnostic 

procedures that carry a risk of bleeding. 

Circulation. 2013;127:May 7, 2013 



Percutaneous coronary intervention 
or revascularization surgery patients 

with AF 
 

Low-dose aspirin (less than 100 mg per d) and/or 
clopidogrel (75 mg per d) may be given 

concurrently with anticoagulation to  
prevent myocardial ischemic events 

Class IIb 

Circulation. 2013;127:May 7, 2013 



Clopidogrel  should  be  given  for  a  minimum  of  
1 mo after implantation of a bare metal stent 
 
3 mo for a sirolimus-eluting stent 
 
6 mo for a paclitaxel-eluting stent 
 
12 mo or longer in selected patients,  following  which  warfarin  
may  be  continued as monotherapy in the absence of a 
subsequent coronary event. 
 
When warfarin is given in combination with clopidogrel or low-
dose aspirin, the dose intensity must be carefully regulated. 

STENTS and atrial fibrillation PCI patients 

Class IIb 

Circulation. 2013;127:May 7, 2013 



Long-term anticoagulation with a vitamin k antagonist  
is not recommended for primary prevention of stroke  
in patients below the age of 60 y without heart disease 

Class III 

Circulation. 2013;127:May 7, 2013 



 Dabigatran  is  useful  as an alternative to 
warfarin for the prevention of stroke  and  
systemic  thromboembolism   

 Who do not have a prosthetic heart valve  

 Hemodynamically significant valve disease 

 Severe renal failure (creatinine clearance 15 mL/ 
min) 

 Advanced liver disease (impaired baseline clotting 
function).  (Level of Evidence: B) 

Circulation. 2013;127:May 7, 2013 

FDA has approved rivaroxaban  / apixaban to 
prevent stroke in patients with atrial  fibrillation  



New guidelines for atrial fibrillation treatment 

Rate control 

Prevention of thromboemboli/ischemic 
stroke/systemic emboli 

Combination anticoag + anti platelet (NEW) 

Combination anticoag + anti platelet (NEW) 

 Oral direct thrombin inhibitor 

Direct cardioversion-others 

Maintaining NSR 

Special conditions 

 I 

 II 

Circulation. 2013;127:May 7, 2013 



 Class I 

 1.    Administration  of  flecainide,  dofetilide,  
propafenone, or ibutilide is recommended for 

pharmacological cardioversion of AF. (Level of 
Evidence: A) 

“We prefer direct current (DC) to pharmacologic 
cardioversion for most patients”….Uptodate 7 EP physicians 



Drug Dose Risk 

Amiodarone 5 mg/kg IV over 1 
hour 

Phlebitis, hypotension. Will slow the ventricular rate. 
Delayed AF conversion to sinus rhythm 

Flecainide 2 mg/kg IV over 10 
minutes, or 200 to 300 
mg orally 

Not suitable for patients with marked structural heart 
disease; may prolong QRS duration, and hence the QT 
interval; and may inadvertently increase the ventricular rate 
due to conversion to atrial flutter and 1:1 conduction to the 
ventricles. 

Ibutilide 1 mg IV over 10 
minutes 

Can cause prolongation of the QT interval and torsades de 
pointes; watch for abnormal T-U waves or QT prolongation. 
Will slow the ventricular rate 

Propafenone 2 mg/kg IV over 10 
minutes, or 450 to 600 
mg orally 

Not suitable for patients with marked structural heart 
disease; may prolong QRS duration; will slightly slow the 
ventricular rate, but may inadvertently increase the 
ventricular rate due to conversion to atrial flutter and 1:1 
conduction to the ventricles 

Eur Heart J 2010; 31:2369 



 Before antiarrhythmic medication is initiated, a beta 
blocker or nondihydropyridine calcium channel 
antagonist should be given to prevent rapid AV 
conduction in the event atrial flutter occurs 

 

 Amiodarone reasonable option 

 A  single  oral  bolus  dose  of  propafenone  or  
flecainide (pill-in-the-pocket) can be administered to 
terminate persistent AF outside the hospital once 
treatment has proved safe  in  hospital  for  selected  
patients  without  sinus  or AV node dysfunction, 
bundle-branch block, QT-interval prolongation, the 
brugada syndrome, or structural heart disease.  

Circulation. 2013;127:May 7, 2013 



 Quinidine, procainamide, disopyramide, and 
dofetilide should not be started out of hospital for 

conversion of AF to sinus rhythm. 

Class III 

Circulation. 2013;127:May 7, 2013 



 Dronedarone  is  reasonable to decrease the need for 
hospitalization for cardiovascular events in patients with 
paroxysmal AF or after conversion of persistent AF.  

 Dronedarone can be initiated during outpatient therapy. 

Class III: Harm 

Dronedarone should not be administered to patients 
with class IV heart failure or patients who have had an 
episode of decompensated heart failure in the past 4 
weeks, especially if they have depressed  left  
ventricular  function  (left  ventricular ejection fraction 
<35%) 

Circulation. 2013;127:May 7, 2013 



 AF with ongoing myocardial ischemia, 
symptomatic  hypotension,  angina,  or  HF,  
immediate  r-wave synchronized  direct-
current  cardioversion  is  recommended. 

 AF involving preexcitation when very rapid 
tachycardia or hemodynamic instability 

 

 
 Frequent  repetition  of  direct-current  cardioversion  is not 

recommended for patients who have relatively short periods of 
sinus rhythm between relapses of AF…..Class III 



 Pretreatment  with  amiodarone,  flecainide,  
ibutilide, propafenone,  or  sotalol 

Class IIa 



 AF of 48-hour duration or longer, or when the 
duration of AF is unknown, anticoagulation ( 
INR 2.0 to 3.0) is recommended for at least 3 wk 
prior to and 4 wk after cardioversion, regardless 
of the method (electrical or pharmacological) 
used to restore sinus  rhythm. (Level of 
Evidence: B) 



As an alternative to anticoagulation prior to 
cardioversion  of  AF,  it  is  reasonable  to  perform  
transesophageal echocardiogram in search of 
thrombus in the left atrium or left atrium appendage. 
(Level of Evidence: B) 
 
No identifiable thrombus, cardioversion is reasonable 
immediately after anticoagulation with unfractionated 
heparin (eg, initiate by intravenous  bolus  injection  
and  an  infusion  continued at a dose adjusted to 
prolong the activated partial  thromboplastin  time  to  
1.5  to  2  times  the  control  value  until  oral 
anticoagulation  has  been established with a 
vitamin k antagonist (eg, warfarin), as evidenced by 
an INR equal to or greater than 2.0.) (Level of 
Evidence: B). 

Transesophageal echocardiography can detect thrombi in both the left 
atrium and left atrial appendage--specificity  varying  from  93%  to  100% 



J Am Coll Cardiol 2001;37:691–704 

Its not zero 



Thrombus resolution in 40-90% by 17 weeks 

J Am Coll Cardiol 2001;37:691–704 



J Am Coll Cardiol 2001;37:691–704 



J Am Coll Cardiol 2001;37:691–704 

5.6% risk of stroke in the week after cardioversion in non-
anticoagulated patients 

Cardioversion increases or concentrates the embolic risk of AF by 
perhaps 50-fold during the week after the procedure. 



 Before  initiating  antiarrhythmic  drug  therapy,  
treatment of precipitating or reversible causes of 
AF is recommended. 

 2011 Updated Recommendation: Catheter 
ablation performed in experienced centers§ is 
useful in maintaining sinus  rhythm  in  selected  
patients  with  significantly symptomatic, 
paroxysmal AF who have failed treatment with 
an antiarrhythmic drug and have normal or 
mildly dilated left atria, normal or mildly 
reduced LV function, and no severe pulmonary 
disease 

Class I 

Circulation. 2013;127:May 7, 2013 



 New 
developments 
in molecular 
biology 

 Protonomics / 
microRNA 
technology 

miRNA-29 

↓ Extracellular 
matrix proteins 

Collagen and fibrillin in 
fibroblasts 

Gene activation 

Atrial fibrillation 

↓↓↓ miRNA-29 

MicroRNAs (miRs) non-coding RNAs that 
block mRNA-translation and/or promote  
mRNA-breakdown of target-genes.  

DOI: 10.1161/CIRCULATIONAHA.112.001207 



Atrial fibrillation – reduces miRNA 29b with 

associated increased atrial fibrosis 

VTP-ventircular  tachy pacing 

DOI: 
10.1161/CIRCULATIONAHA.112.001207 



 Afib increases risk for embolization 

 Anticoagulation 1 month before and 1 month 
after cardioversion 

 Warfarin INR 2-3  

 Can add ASA / antiplatelet agents carefully 

 Anti-arrhythmics – aminodarone  

 Afib ablation – Class I in good centers, 
appropriate cases 

 Future of research - impressive 

Thank you 


