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History of History of AtrialAtrial FibrillationFibrillation
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Flegel, K. M. Ann Intern Med 1995;122:867-873

The first electrocardiographic recording of atrial 
fibrillation
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SignificanceSignificance
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FEINBERG WM et al, Arch Intern Med 1995; 155:469-473
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Prevalence of Symptoms
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Holter Recording of Persistent AF:

6:07 am6:07 am

6:27 am6:27 am

Heart rate = 37 bpmHeart rate = 37 bpm

Heart rate = 121 bpmHeart rate = 121 bpm



Antiarrhythmics to Maintain SR
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Rhythm Control Vs. Rate Control:  Rhythm Control Vs. Rate Control:  
Should Rhythm Control be Abandoned?Should Rhythm Control be Abandoned?
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AFFIRM: On Treatment AnalysisAFFIRM: On Treatment Analysis

�� The presence of sinus rhythm associated with a The presence of sinus rhythm associated with a 
lower risk of death.lower risk of death.

�� AAD use was associated with increased mortality.AAD use was associated with increased mortality.
�� When combined, no adverse outcome. One When combined, no adverse outcome. One 

interpretation would be that the beneficial interpretation would be that the beneficial 
antiarrhythmicantiarrhythmic effects of the AA drugs are offset effects of the AA drugs are offset 
by their toxicities.by their toxicities.

�� This suggests that more efficacious/safer This suggests that more efficacious/safer 
drugs/treatment strategies might make rhythm drugs/treatment strategies might make rhythm 
control more attractive (control more attractive (i.ei.e ablation).ablation).

Circulation 2004;109:1509-1513
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Copyright ©2004 American Heart Association

Lloyd-Jones, D. M. et al. Circulation 2004;110:1042-1046

Cumulative risk for AF at selected index ages for 
men and women
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�� In the Framingham Heart Study, AF was In the Framingham Heart Study, AF was 
associated with a 1.5associated with a 1.5-- to 1.9to 1.9--fold mortality risk fold mortality risk 
after adjustment for preexisting cardiovascular after adjustment for preexisting cardiovascular 
conditions. conditions. 



Copyright ©1998 American Heart Association

Benjamin, E. J. et al. Circulation 1998;98:946-952

Kaplan-Meier mortality curves
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Atrial FibrillationAtrial Fibrillation
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Sinus Rhythm vs AF

Normal Sinus RhythmNormal Sinus Rhythm Atrial fibrillationfibrillation
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NATTEL S. Nature 2002;415: 219-226



Atrial tachycardia-remodeling

« AF begets AF»»



Atrial Action Potential
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Action Potential After AF RemodelingAction Potential After AF Remodeling
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Wijffels MCEF, Kirchhof CJHJ, Dorland R, et al. Circulation 1995; 92:1954-1968

Effects of electrically maintained AF on spontaneous 
AF maintenance when stimulation stopped

“AF begets AF”



AF begets AF

� Burst pacing of goats shortened the effective 
refractory period of the atrium thus promoting 
persistence of atrial fibrillation after induction.

� The longer the duration and frequency of the 
preceding atrial fibrillation, the longer the AF 
persisted, suggesting cellular adaptation to high 
rates.

Wijffels MC and et al. Circulation 1995; 92:1954-1968



Copyright ©2007 American Heart Association

Jahangir, A. et al. Circulation 2007;115:3050-3056

Long-term progression of paroxysmal or persistent lone atrial fibrillation (AF) to permanent AF (A) 
according to age at diagnosis (B), presence of QRS abnormalities (C), or history (Hx) of premature 

complexes (APC) or supraventricular tachycardia (SVT; D)



� The concept of atrial remodeling suggests that 
early, more aggressive, intervention may be 
important to reduce overall burden of atrial
fibrillation, and in fact the progression of atrial
fibrillation, with the larger goal of decreasing 
morbidity and mortality.
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Decision Making in the IndividualDecision Making in the Individual
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ListenListen
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GuidelinesGuidelines

� Apply to the general population studied, but not 
necessarily to the subtleties of the individual 
patient.

� Standardizing care for the population ignores the 
heterogenous nature of patients with the same 
diagnosis.

� Guidelines are constantly evolving.



Rate vs. Rhythm Control:Rate vs. Rhythm Control:
The AlgorithmsThe Algorithms

� Requires knowledge of:
� pattern of presentation (paroxysmal, 

persistent, or permanent)
� underlying conditions, 

� Requires decisions about:
� restoration and maintenance of sinus rhythm, 
� control of the ventricular rate
� antithrombotic therapy



Atrial Fibrillation: ACC/AHA/ESC 2006 Guidelines
(J Am Coll Cardiol 2006;48:854-906)



Atrial Fibrillation: ACC/AHA/ESC 2006 Guidelines
(J Am Coll Cardiol 2006;48:854-906)



Atrial Fibrillation: ACC/AHA/ESC 2006 Guidelines
(J Am Coll Cardiol 2006;48:854-906)



Atrial Fibrillation: ACC/AHA/ESC 2006 Guidelines
(J Am Coll Cardiol 2006;48:854-906)



ConclusionsConclusions

� The high lifetime risk for AF underscores the 
important public health burden posed by AF.

� With the aging of the population, the prevalence of 
AF is almost certain to increase in the coming 
decades. 

�� Therapy must be tailored to the individual, Therapy must be tailored to the individual, 
making it imperative that we listen carefully to the making it imperative that we listen carefully to the 
patient.patient.



Conclusions

� Guidelines are guidelines, and are constantly 
evolving.

� There are theoretical reasons to more aggressively 
treat atrial fibrillation to prevent progression and  
possibly decrease mortality, although this is not 
addressed in the algorithms.

�� Therapeutic options in the future: I suspect these Therapeutic options in the future: I suspect these 
will change dramatically, with more emphasis on will change dramatically, with more emphasis on 
prevention of prevention of atrialatrial fibrillation, and aggressive fibrillation, and aggressive 
management after initial episode.management after initial episode.



@#��@#��'��
���'��
��� %!�������!�%!�������!�



�� ����������	�
��
���������������	���������
�����
�����������	�
��
���������������	���������
�����
�
���������	���������	����������	�����������������	���������	����������	��������   

Tim Tebow quote



��������	�
����� 
����

�����	� 
����� �������





ConclusionsConclusions

�� Therapy must be tailored Therapy must be tailored 
to the individual, making to the individual, making 
it imperative that we listen it imperative that we listen 
carefully to the patientcarefully to the patient

�� Therapeutic options in the Therapeutic options in the 
future: if the past is any future: if the past is any 
indicationindication--unlimited.unlimited.



One last thought: One last thought: 
If All Else FailsIf All Else Fails……
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Atrial Myocyte Adaptation to CaAtrial Myocyte Adaptation to Ca 2+2+ loadingloading
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Other components of atrial tachycardiaOther components of atrial tachycardia--
remodeling: Ultrastructural remodeling in remodeling: Ultrastructural remodeling in 

AFAF

AUSMA ET AL, Circulation 1997; 96:3157-3163
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Conceptual Models of AF Are Linked
SingleSingle --circuit reentrycircuit reentry Ectopic focusEctopic focus

MultipleMultiple --circuit circuit 
reentryreentry

Final common pathwayFinal common pathway

Atrial Atrial 
tachycardia tachycardia 
remodelingremodeling

Atrial Atrial 
tachycardia tachycardia 
remodelingremodeling



CClinical Implicationslinical Implications

� The mechanisms of AF are dynamic (rapidly 
firing ectopic foci or single circuit reentry may 
give rise to muliple-circuit reentry)

� The mechanisms of AF recurrence may evolve 
over time, so AF therapy may need to reflect 
dynamic evolution of mechanisms

� AF-induced remodeling itself may be a 
therapeutic target



Atrial remodelingAtrial remodeling
as a therapeutic targetas a therapeutic target

Can drug therapy preventCan drug therapy prevent
tachycardiatachycardia--remodeling?remodeling?



ConclusionsConclusions

� Recent studies demonstrate the 
importance of early 20th century 
mechanisms of AF

� New understanding of mechanisms and 
interactions of AF substrates can produce 
novel and potentially valuable therapeutic 
approaches



AtrialAtrial Fibrillation:  Signs and SymptomsFibrillation:  Signs and Symptoms
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Clinical EvaluationClinical Evaluation
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Other EvaluationOther Evaluation
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The Patient Care Partnership:The Patient Care Partnership:
Understanding Expectations, Rights and Understanding Expectations, Rights and 

ResponsibilitiesResponsibilities
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Clinical TrialsClinical Trials
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Clinical Trial DataClinical Trial Data
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Special PopulationsSpecial Populations
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AFFIRM ConclusionsAFFIRM Conclusions
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Why care about Why care about atrialatrial fibrillation?fibrillation?
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ThromboembolismThromboembolism

�� �+�IH��+�IH������������� ����������!��������������
�������!����������������!��������������
�������!������
������
!��!��������
!��!�� ������!��
�����������!��
����� ����#�����#������#�����#��
������"#���
���2��2�&�������������"#���
���2��2�&������� 0������0������ ��������
�!����"��
D��!����"��
D�

�� ������#����
��I7�2���
���������

�!���#���������
�! ��������#����
��I7�2���
���������

�!���#���������
�! ��
���������������� #�
�������
��������������2D#�
�������
��������������2D



Standard Treatment 30 years agoStandard Treatment 30 years ago
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History of Therapy for History of Therapy for AtrialAtrial FibrillationFibrillation
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