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Correlation and Causation 

ÅPatients with atrial fibrillation have a higher 

mortality compared to those without atrial 

fibrillation 



Correlation and Causation 

ÅIs AF resulting in increased mortality? 

ïRhythm control will improve mortality 

ÅIs AF merely a result of other causes of 

increased mortality (HF, HTN, et c.) 

ïRhythm control will have no effect 



Correlation and Causation 
Example: Global Warming Correlation 
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Correlation and Causation 
(Relationship between Surface Area of Womens 

Undergarments and Global Warming) 
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AFFIRM ï Study Overview 

ÅRandomized comparison of two treatment 

strategies 

ïRate control + anticoagulation 

ïRhythm control +/- anticoagulation 

ÅSubjects without symptoms, but with risk 

factors for stroke 

ÅEnrollment 1995 ï 1999 







Atrial Fibrillation: Follow-up Investigation of 
Rhythm Management 

HR (99%) 
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Time dependant, on treatment, Multivariate Analysis of Survival 

Factor 

Age (per year) 

CAD 

CHF 

Diabetes  

Smoking 

Stroke/TIA 

Normal LVEF 

Mitral Regurg 

Warfarin 

Digoxin 

Sinus Rhythm 

AA drug 

0.2 0.4 0.6 1.2 1.0 0.8 1.4 1.6 

Better Worse 



Limitations of AFFIRM 

ÅPatients with any symptoms of AF were 
not enrolled 

ÅThe mean follow-up of 3.5 years is not 
long-term. 

ïAF begets AF ï this makes cross-over to 
rhythm control difficult 

ïAF symptoms could develop over time 

ÅAFFIRM did not evaluate CHADS 0 
patients. 



The Case for Rhythm Control 

within AFFIRM 

ÅRhythm control arm was only apparently 

successful at sinus rhythm maintenance 60% of 

the time 

ïNot truly a comparison of strategies 

ïActually, there was significant survival benefit in those 

patients able to maintain sinus rhythm 

 

ÅThe apparent increase in stroke and mortality 

risk in the rhythm control arm is entirely 

explained by lack of anticoagulation 

The AFFIRM investigators. Circulation 2004; 109: 1509-1513. 



Summary of AFFIRM (as I see it) 

ÅRate control is an acceptable strategy for 

treatment of asymptomatic AF 

ÅAnticoagulation should be continued in patients 

with risk factors for stroke ï even in those who 

appear to maintain sinus rhythm 

ÅPatients with any symptoms attributable to AF 

should be treated with a rhythm control strategy 
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Å 35% of patients with AF will have a stroke in their 

lifetime. (Stroke 22:938,991) 

Å Strokes related to AF are big 

Å Higher Rate of Mortality 

Å Higher Rate of Major Disability 

Risk factors for stroke and efficacy of antithrombotic therapy in atrial fibrillation: analysis of pooled data from five randomized 
controlled trials. Arch Intern Med. 1994;154:1449 ɀ1457 

Prevalence of AF and Impact of Strokes attributable 

to AF 



CHADS(2) Score CHADS  

Congestive heart failure +1 

Hypertension +1 

Age 75> +1 

Diabetes Mellitus +1 

Stroke or Hisotry of 

Cerebral Ischemia 

+2 0.8%
2.2%

4.5%

8.6%

10.9%
12.3%

13.7%

0.0%

5.0%

10.0%

15.0%

20.0%
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 Selecting patients with AF for anticoagulation: Stroke risk stratification in Patients taking Aspirin. F GAGE et al. 2004; 110:2287-2292 

Risk Stratification and annual stroke risk for patients 

with AF. 

Annual Stroke Risk for Patients with AF 



CHA2DS2 VASc Score 
 

 CHA2DS2 VASc Risk Criteria       Score 

Prior stroke or TIA 

Age > 75 

Hypertension 

Diabetes Mellitus 

Heart Failure 

 

Vascular Disease 

Age 65 -74 

Sex  category 

 

2 

2 

1 

1 

1 

 

1 

1 

1 

Camm AJ. EHJ 2010 



Targets for novel anticoagulants in the 
coagulation pathway  



Prevention of AF Related 
Stroke with Dabigatran  

Connolly SJ. NEJM  2009  



ÅSource of Strokes: Left Atrial Appendage 







 

Caution:  Investigational device restricted by federal law to investigational use only.  Not for sale. 



Caution:  Investigational device restricted by federal law to investigational use only.  Not for sale. 





PROTECT-AF Trial 

ÅProspective Randomized trial comparing closure of 

the LAA with long-term warfarin therapy 

Å800 patients from 59 enrolling centers (US & Europe)  

ÅRandomized in a device-to-control ratio of 2:1 



Protect-AF Trial 
ÅPatients Included: 

ïdocumented nonvalvular atrial fibrillation who could take 

long-term warfarin (could have not have any indication 

that would require warfarin) 

ï CHADS2 scores had to be >1;  

Å65% of patients in the trial ultimately were CHADS 1 or 2, 

relatively low risk, but all had been referred because their 

physician had recommended they go on warfarin treatment  

 



PROTECT-AF RESULTS 

ÅThe device was successfully implanted in 90.9% 
(408/449) of attempts.  
 
Å32% reduction in the primary endpoint of all 

events 
ïthe combined rate of stroke (ischemic and 

hemorrhagic) and cardiovascular death was 
3.4% in the device group versus 5.0% in the 
warfarin group.  



PROTECT-AF Results: 
Reduction in Strokes 

Å26% reduction for all strokes 
Å91% decrease in hemorrhagic stroke 

ÅThe hemorrhagic stroke in the device group 
occurred 15 days post implant (patient still on 
Coumadin) 

Å39% decrease in mortality 

ïAll as a result in reduction in stroke 



Competition 

 



Amplatzer Cardiac Plug 

Caution:  Investigational device restricted by federal law to investigational use only.  Not for sale. 



Mechanism of Action 

Á Lobe placed in landing zone 
Á Disc deployed at LAA orifice 
Á Independent of LAA shape 
Á Not attempting to fill  the LAA 



AMPLATZER® Cardiac Plug 

Stabilizing wires 
Waist 

Lobe 
Disc 

End-Screw 



 
 

AMPLATZER ® Cardiac Plug Device Delivery  



 



 



Anatomy of the Normal Left Atrial Appendage  
A Quantitative Study of Age-Related Changes in 500 Autopsy Hearts: Implications for Echocardiographic Examination  
John P. Veinot, MD; Phillip J. Harrity, MD; Federico Gentile, MD; Bijoy K. Khandheria, MBBS; Kent R. Bailey, PhD; Jeffrey T. Eickholt, BS; James B. 

Seward, MD; A. Jamil Tajik, MD; ; William D. Edwards, MD  



 



 



 



 



 



 



 



 



 



 



 



 



 





Endothelialization: Progression over time 

  

  

2 days 

1 month 3 months 

After implant 

Pre-Clinical Canine Study 
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Audience Response Question 

ÅThe rate of sinus rhythm maintenance with 

antiarrhythmic medication in patients with 

persistent atrial fibrillation is: 

ï1) >70% 

ï2) 60% 

ï3) 50% 

ï4) 25% 

ï5) <10% 



Audience Response Question 

ÅThe rate of sinus rhythm maintenance with 

antiarrhythmic medication in patients with 

persistent atrial fibrillation is: 

ï1) >70% 

ï2) 60% 

ï3) 50% 

ï4) 25% 

ï5) <10% 



Success Rates for Persistent AF Ablation 

Oral et al, NEJM 2006 



Vaughn-Williams 

Antiarrhythmic Drug 

Classification 

 



Vaughn-Williams Antiarrhythmic 

Drug Classification 

Vince Vaughn Robin Williams 



Number Needed to Treat to 

Prevent AF for 1 year 

Lafuente CL. Archives of Internal Medicine 2006 



Amiodarone Toxicity 

--Hypothyroidism ~ 7% 

--Hyperthyroidism ~ 2% 

--Liver Function Abnormalities ~ 
10% 

--Fulminate Hepatic Necrosis ï Rare 

--Optic Neuropathy ï blindness 

- Sinus bradycardia ï Pacemaker 5% 

-Photosensitivity 

-Constipation/Loss of appetite 

-Headaches 

-Insomnia 

-Tremor 

-Alopecia/Other rashes 
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Adverse Events  

(Dronaderone v. Placebo) 

ÅHyperthyroid (8.4% vs. 14.1%; P=0.002) 

ÅHypothyroid (5.5% vs. 3.5%; P=0.15) 

ÅPulmonary (3.3% vs. 3.7%; P=0.74) 

ÅAbnormal LFT (12.2% vs. 13.6%; P=0.52) 

ÅDermatologic (0.7% vs 0.2%; P=0.44) 

 

ÅAlthough not as effective as Amiodarone, 

Dronedarone does not have the side effects 

Singh BN. et al. NEJM 2007  



Summary of Dronedarone 

ÅModestly Effective 

ïA little better than Tylenol 

 

Å2010 Safe ï Most Important Aspect of the Drug 

 

Å2011 Not Safe?? 

ïRecent question of rare but serious liver toxicity 

ïNot safe in patients with severe heart failure 

ïNot safe in persistent AF 



AF Guidelines  
(Focused Update 2011) 

ÅDevelopments since last up date in 2006 

ïDabigatran 

ïDronedarone 

ïCatheter Ablation 

Wann SL. Heart Rhythm 2011 



Dabigatran 

Wann SL. Heart Rhythm 2011 



Dronedarone 

Wann SL. Heart Rhythm 2011 



Atrial Specific Antiarrhythmic Drugs 
(Maybe Later in 2011) 



Atrial Specific Antiarrhythmic Drugs 

ÅVernakalant 
ïPhase 3 study: 47% acute cardioversion rate in 90 

minutes compared to 14% in the placebo group 
(P<0.01) 

ïNo prolongation of QT interval observed 

ÅAVE-0118 
ïPhase 2 studies demonstrated safety 

ïPhase 3 soon 

ÅAZD-7009 
ïPhase 3 studies on hold because of QT 

prolongation ɀ unknown clinical significance 
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Updated Guidelines on Catheter Ablation 

Class I 

Class IIa 

Class IIb 

Wann SL. Heart Rhythm 2011 


