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If the Good Lord (or natural evolution)gave us Sinus Rhythm and not AtrialFibrillation there must be a reason.

IdeologicalDisclosures



Autonomic Nervous Systemvagal /Adrenergic , Drugs

APC, P/T,long-short cycleTriggerSubstrate
 ATRIUMAnatomical:Atrial Dilatation,Fibrosis,Hypertrophy,Loss of connecting protein,intraatrial conduction delay,Electrophysiological:Short ERP,ERP dispersion,

lack of ERP rate adaptation.functional conduction block.

AF

Mechanisms of AF

Catalytic

#1



Heterogeneous Substrate of AF
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Courtesy of Anton Becker

Normal heart Mitral stenosis



#3
AF begets AF

and modifying the substrateAF sustains AF



Wijffels M, Alessie M et Al. Circulation 1995,92:1954-1968

The longer AF lasts, the more sustained it is.

AF begets AF
AERP shortening andlack of adaptation,
REVERSIBLE

#3



Electrical Structural
Electrical, Contractile and Structural remodellingduring Atrial Fibrillation

Contractile

AERP shortening andlack of adaptation,reduced velocity inintraatrial conduction

Fibrosis, increase ofcollagen

Adapted from Allessie M et al. Cardiovasc Res 2002REVERSIBLE

REVERSIBLEBUT TIMEDEPENDENT
NOTCOMPLETELYREVERSIBLE





#4
AF is nota benign arrhythmia

Increases risk of symptoms worsening,hospitalizations, stroke and death



Benjamin EJ et al. Circulation 1998; 98: 946-952

AF and risk of death
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Kaplan-Meier mortality curves forsubjects 55 to 74 years of age. Men AF
Women AF

5209 patients in the Framingham Study



Symptoms relief and ↑ exercise tolerance
Reduction hospitalizations and morbidity

(not only stroke)
Reduction of mortality

Keep in mind theAims of AF management
#5



Quinidine Propafenone Flecainide Sotalol Amiodarone10 studies 9 studies 8 studies 5 studies 7 studies

Revision of literature: AAD for AF (~1 y FU)

Dofetilide2 studies

Efficacy Adverse Effects

TdP ranging from 0.4% to 4.6%
Gaita Naspe 2000

5 studiesDronedaroneTdP ranging from 0.4% to 4.6%Dronedarone 0,01%



Trial Inclusion criteria Primary outcomeParameter
Patients reaching primaryoutcome (n)
Rate ctrl Rhytmctrl P

PIAF (2000)252 Patients Persistent AF(7-360 days) Symptomatic improvement 76/125(60.8%) 70/127(55.1%) 0.32
AFFIRM (2002)4060 Patients

Paroxysmal AF or persistentAF, age ≥65 years, or risk ofstroke or death All-cause mortality 310/2027(25.9%) 356/2033(26.7%) 0.08

RACE (2002)522 Patients
Persistent AF or flutter for<1 year and 1-2cardioversions over 2 yearsand oral anticoagulation

Composite: cardiovascular death,CHF, severe bleeding, pacemakerimplantatation, thrombo-embolicevents, severe adverse effects ofantiarrhyt. drugs
44/256(17.2%) 60/266(22.6%) 0.11

STAF (2003)200 Patients
Persistent AF (>4 weeks and<2 years), LA size >45 mm,CHF NYHA II-IV, LVEF<45%

Composite: overall mortality,cerebrovascular complications,CPR, embolic events
10/100(10.0%) 9/100(9.0%) 0.99

HOT CAFÈ (2004)205 Patients
First clinically overt persistentAF (≥7 days and <2 years),age 50-75 years

Composite: death, thrombo-embolic events; intracranial/majorhaemorrhage
1/101(1.0%) 4/104(3.9%) >0.71

AF-CHF (2008)1376 Patients
LVEF ≤35%, symptoms ofCHF, history of AF (≥6 h orDCC <last 6 months) Cardiovascular death 175/1376(25%) 182/1376(27%) 0.59

J-RHYTHM (2009)823 Patients Paroxysmal AF
Composite of total mortality,symptomatic cerebral infarction,systemic embolism, majorbleeding, hospitalization for heartfailure, or physical/psychologicaldisability

89/405(22.0%) 64/418(15.3%) 0.012

No difference in mortalityin Rhythm Control patients
(using antiarrhythmic drugs)

AAD
(Rhythm control) vs. Beta-blocker

(Rate control)



#6
Pharmacological antiarrhythmic therapyimproves QoL, reduces hospitalizationsbut does not affect survival



AFAblation
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Different AF
DifferentAblation strategy

#7



Atrial Fibrillation

Associated to other conditions:
 Hyperthyroidism *
 Sleep apnoea syndrome
 Emery-Dreyfus dystrophy
 Athletes

Associated to structural heart
disease:
Valvular heart disease (mitral)
Coronary artery disease
Systemic hypertension * * *
Hypertrophic cardiomyopathy
Dilated cardiomyopathy
Congenital cardiomyopathy (septum)
Cardiomyopathy restrictive
Cardiac tumors
Pericarditis
Age

“Lone atrial fibrillation” ?

Not associated to structuralheart disease:
Sinus node dysfunction * *
WPW syndrome
Brugada syndrome
Short QT syndrome



Heijman, Circ Res 2014

Trigger Substrate
AF Trigger & substrate



Surgical procedures: modification of substrate
AF

Trigger

Substrate
 ATRIUM

AutonomicNervousSystem

80% in SR



1998 started TC Ablation

Surgical ablation is effectivewith high percentage ofsuccess, but extremelyinvasive



Follow-up (months)SuccessComplications
11 ± 456%none

Predictors of success:ablation in areas withfractionated shortestFF interval,low vagal tonedemonstrated by heart rate variability

36 ± 639%none



45 pts withidiopathic PAF
62% success rate w/oAADFollow-up:86 months

The new idea: PV ablation as anatomical target
Interest moves from substrate to triggers

NEJM 1998;339:659-666



Courtesy of Dr. Damian Sanchez-Quintana

AF ablation not only PVI



Ablation of paroxysmal AF:PVI…but which tool?



In medicine when somethingworks it spreads wordwide
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AF ablationin the last 3 years(~1 year F-up)AADs for AF(~1 year F-up)
Efficacy
Side effects

Bias in selecting patients:
AF ablation patients

were refractory to AAD PAROXYSMAL

PERSISTENT
EfficacyComplications



PVI is the easiest way to performAF ablation,
it is theTarget for Paroxysmal AF



When substrate is “the boss”(“persistent” AF/long-standingAF/structural heart disease)PVI alone is not enough

#8



JACC 2001;37:534



Areas with complexfractioned electrograms aresmaller in paroxysmal AF,larger in persistent AF

Paroxysmal AF (typeA)Never in Permanent
Persistent AF (typeD)Never in Paroxysmal

F. Gaita et al. JACC 2001;37:534



What about AF andstructural heart disease?(HF, HCM, VHD….)
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Permanent AFand ValvularHeart Disease

2005;111:136-42

With drugs
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Permanent AFand ValvularHeart Disease
Without drugs

2005;111:136-42

For Long Standing AF and/or if present Structural HD(remodelled atrium)PV isolation alone is not sufficient:we have to add substrate ablation(linear and/or CFAE)



% ofsuccess HCM(n = 26)
Othercardiopathies(n = 26)

idiopathicAF(n = 26)
Total 64% 65% 77%
PAF 77% 77% 85%
AFPers/Perm 50% 54% 69%

Major complications: none

Suc
ces

s

Total population : 78 pts

Gaita F et al, Am J Cardiol 2007;99:1575–1581

F-up: 19±10 months

AF ablation in structural heart diseaseHCM vs. other CMP vs. lone AF



#9
AF ablation is proved to bemore effective than AAD interm of recurrencies,symptoms and QoL



2204Subjects

Ablation1108

Ablated 1006 (91%)Repeat ablation 215 (19%)

Not Ablated 102 (9%)

Drug Therapy1096

Drug Treated1092(99.6%)Rhythm Control 87%Rate Control 11%

Cross Over Ablated301 (27%)

CABANA Trial

Packer DL et al JAMA 2019;321:1261-74

Randomization

AF Monitoring:Event recorder for symptoms24-96 hour holter every 3 months



Atrial Fibrillation/Flutter



SymptomsQoL



CABANA Primary Composite Endpoint
Death, Disabling Stroke, Serious Bleeding, or Cardiac Arrest

Packer DL et al JAMA 2019:321:1261-74



Packer DL et al JAMA 2019:321:1261-74



Castle-AF Trial

Marrouche NF et al NEJM 2018; 378:417-427

Catheter Ablationfor Atrial Fibrillation with Heart Failure



#10
AF ablation not only improvessymptoms and QoL, but alsoreduces hospitalizations andmortality in HF pts



If the good Lord (or natural evolution)gave us Sinus Rhythm and not AtrialFibrillation there must be a reason.
After questioned this rule for 30 years,finally the studies have shown He was right.

Conclusion


