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Atrial Fibrillation

- Objectives 

- Review epidemiology and morbidity/mortality 
associated with AF 

- Review landmark drug trials aimed at rhythm 
control.  

- Review efficacy of AF ablation

- Discuss novel ablation techniques

- Review long term outcomes associated with AF 
ablation



Atrial Fibrillation

- Most common arrhythmia in clinical practice.

- Prevalence increases with age. 

- Incidence is more prevalent among men

- .1 % per year in patients younger than 40. 

- 1.5-2.5% in patients older than 80.  

- Estimated at 12 million by 2050.



Atrial Fibrillation

Miayasaka et al. Circulation 2006; 114:119-125



Atrial Fibrillation

•1/3 of hospitalizations for cardiac rhythm disturbances.
•2.2 million in the US have paroxysmal or persistent AF.
•Increased mortality, morbidity.
•5% rate of ischemic stroke in nonvalvular AF:

•5-7 times that of people without AF.
•1/6 strokes occurs in people with AF.
•Higher rates in patients with rheumatic heart disease.



Framingham MortalityFramingham Mortality

Patient (Ages 55-74) Mortality

AF

No AF

Benjamin et al. Circulation 1998



MortalityMortality

Patient (75-94) Mortality

AF

No AF



Rate Control Vs Rhythm Control: Survival

• Hypothesis tested that maintenance of rhythm 
control would significantly improve mortality 
associated with AF.  



The AFFIRM Trial 



The AFFIRM Trial 



AF-CHF Trial

•1376 patients
•LVEF <35%, AF, sxs of CHF randomized

•rate vs rhythm approach
•Follow-up 37 months.

•Primary outcome
• time to death from cardiovascular causes.



AF-CHF: Primary Outcome



AF-CHF Secondary Outcomes



Rate Control Vs Rhythm Control: Survival

• Six randomized trials comparing rate vs rhythm control 
•No survival advantage with rhythm control. 
•AFFIRM and RACE studies demonstrated trend toward 
increase mortality in rhythm arm.  



RATE VS RHYTHMRATE VS RHYTHM
 THE BATTLE BEGINS THE BATTLE BEGINS 

PRESUMED BENEFIT OF NSRPRESUMED BENEFIT OF NSR

Fewer sxs/better exercise toleranceFewer sxs/better exercise tolerance

Lower risk of strokeLower risk of stroke

Long term Long term anticogulationanticogulation
 

not needednot needed

Better survivalBetter survival



PRESUMPTIONS SHATTERED…

Reiffel, J. Progressive Management of Atrial Fibrillation: Novel Agents and Interventions.  www.theheart.org.

PRESUMED BENEFIT PRESUMED BENEFIT 
OF NSROF NSR

OUTCOMEOUTCOME

Fewer sxs/better exercise Fewer sxs/better exercise 
tolerancetolerance

No diff. in functional statusNo diff. in functional status

Lower risk of strokeLower risk of stroke More strokes in NSR armMore strokes in NSR arm

Long term Long term anticogulationanticogulation
 

not not 
neededneeded

More strokes occurred off More strokes occurred off 
coumadincoumadin

 
or INR<2. or INR<2. 

Better survivalBetter survival No diff. in survival; trend No diff. in survival; trend 
toward inc late risk toward inc late risk 



So can we conclude that rate control strategy is better than 
rhythm control?

Atrial Fibrillation



Performance and Analysis of Clinical Trials

- Trials were performed with ITT.
-

 
Younger patients with stroke risk factors not included

-
 

Symptomatic patients excluded. 
•

 
compromise applicability of study to overall AF 

population. 
-

 
Therapeutic interventions did not investigate 

outcome of specific drug. 
-

 

Anticoagulation discontinued in more patients randomized to 
rhythm control, thus more thromboembolic

 
complications.

ns



Non ITT Observations

•In AFFIRM substudy with on treatment analysis, SR 
maintenance was associated with decreased risk of 
death (HR 0.53), however AADs (mostly amio) were 
associated with offsetting increased mortality.

•Restoration and maintenance of NSR was correlated 
with significantly lower risk than placebo for all-cause 
CHF rehospitalizations.



••New Therapy needed!!!!!New Therapy needed!!!!!

BOTTOM LINEBOTTOM LINE



Atrial Fibrillation

20062006



Atrial Fibrillation



 

20022002--2004 2004 --
 

146 patients 146 patients 
with chronic AF (six with chronic AF (six 
mosmos) randomized to ) randomized to 
amioamio

 
(control) or in (control) or in 

combo with PVI.  combo with PVI.  


 

Exclusion criteria as Exclusion criteria as 
shown on rightshown on right



Study DesignStudy Design

Younger patients than AFFIRM



 

Study design Study design ––
 

determine determine 
efficacy of PVI in efficacy of PVI in 
absence of AAD. absence of AAD. 



 

AmiodaroneAmiodarone
 

3 3 mosmos
 following. following. 



 

CardioversionCardioversion
 

performed performed 
if AF developed in first 3 if AF developed in first 3 
mos.mos.



DCCV
18 in PVI group
67 in Control group

Repeat ablation 
25 in PVI group

20 for AF 
5 for AFL

SR –
PVI -

 

74% in SR without amio
Control-

 

If AF persisted after 3 
mos

 

 PVI vs

 

amio
-

 

only 3 in SR without PVI
or amio





Arctic Front Arctic Front CryocatheterCryocatheter  
and Ablation Methodsand Ablation Methods

CryoballoonCryoballoon designdesign
CryoballoonCryoballoon sizessizes 23 and 28 mm23 and 28 mm
StructureStructure Double balloonDouble balloon
Cooling (in balloon)Cooling (in balloon) Liquid Liquid 

 
gasgas 

transitiontransition
Balloon deliveryBalloon delivery

CatheterCatheter SteerableSteerable
SheathSheath 14 French14 French 

deflectabledeflectable
Ablation Ablation PVI  w / no linesPVI  w / no lines

Focal CatheterFocal Catheter 99 Fr, 8mm tipFr, 8mm tip



BlankingBlanking 
period (90 day)period (90 day) 
Redo ablationRedo ablation 

n=31n=31

Drug Drug 
optimizationoptimization 

90 days90 days

Study Design of the STOPStudy Design of the STOP--AF TrialAF Trial

AA RxAA Rx 
failurefailure 
n=304n=304

RandomizedRandomized 
2:1 to ablation vs.2:1 to ablation vs. 

Drug RxDrug Rx

ScreeningScreening
ExclusionExclusion

n=46n=46

Consent withdrawal Consent withdrawal 
n=7n=7

Screening failureScreening failure 
n=6n=6

CryoballoonCryoballoon 
ablationablation 
n=163n=163

Drug RxDrug Rx 
n=82n=82

CrossCross--overover 
n=65n=65

FollowFollow-- 
upup

1,3,6,9, 1,3,6,9, 
&12 mo&12 mo

HoltersHolters
WeeklyWeekly
TTMsTTMs

Inclusions:
Patients >2 AF episodes in 
2 months w ECG doc. of 1
Rx Failure of > 1 AA Rx
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Primary Effectiveness Analysis Primary Effectiveness Analysis 
Treatment SuccessTreatment Success
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DaysDays

P<0.001)P<0.001)

vsvs 7.3% (SE 2.9%)7.3% (SE 2.9%)

CRYO   69.9%   114/163 CRYO   69.9%   114/163 

BlankedBlanked DRUG Rx  7.3%       6/82DRUG Rx  7.3%       6/82

30 days

KM estimate    68.6% (SE 3.9%)KM estimate    68.6% (SE 3.9%)



JACC 2003

Study population 1998-2000 
1,171 consecutive patients from Italy
With symptomatic AF referred to San Raffaele

 
University.

Report on clinical course of those undergoing PVI vs
 

medical RX

Investigate the potential of ablation to maintain SR over time

Hope that mortality/morbidity reduced with qol
 

improvement



SurvivalSurvival

Survival compared to age 
and gender Matched 
controls



JCE 2011; 22: 839-845 



JCE 2011; 22: 839-845 



JCE 2011; 22: 839-845



JCE 2011; 22: 839-845 



JACC 2011









 

ResultsResults


 

Multivariate analysisMultivariate analysis


 

ValvularValvular

 

heart diseaseheart disease

 

(HR: 6.0, 95% CI: 2.0 to 17.6; p= 0.0012)(HR: 6.0, 95% CI: 2.0 to 17.6; p= 0.0012)


 

nonischemicnonischemic

 

dilated dilated cardiomyopathycardiomyopathy

 

(HR: 34.0, 95% CI: 6.3 to 182.1; p=  (HR: 34.0, 95% CI: 6.3 to 182.1; p=  
0.0001)0.0001)



 

Complications. Complications. 


 

No deathsNo deaths


 

cardiac cardiac tamponadetamponade

 

(surgical intervention, (surgical intervention, n =3n =3), ), 


 

pericardial effusion conservative management (n =3)pericardial effusion conservative management (n =3)


 

PV PV stenosisstenosis

 

(asymptomatic) (n =1)(asymptomatic) (n =1)


 

arteriovenousarteriovenous

 

femoral fistulae (n =1)femoral fistulae (n =1)


 

femoral false aneurysm (n =1)femoral false aneurysm (n =1)


 

anaphylactic shock from anaphylactic shock from propofolpropofol

 

(n =1)(n =1)


 

VF secondary to VF secondary to cardioversioncardioversion

 

(n =1).(n =1).



Design of the CABANA Design of the CABANA 
Pilot StudyPilot Study•• 2 paroxysmal 2 paroxysmal AF episodes (AF episodes (1 1 

hour) over 4 hour) over 4 mosmos or or >>1 persistent 1 persistent 
AF episode (>1 week)AF episode (>1 week)

•• 65 yr of age, or <65 yr with 65 yr of age, or <65 yr with 1 1 
risk factorsrisk factors

HypertensionHypertension
DiabetesDiabetes
Heart failureHeart failure
Prior CVA or TIAPrior CVA or TIA
LA size >5.0 cm (LA size >5.0 cm (VolVol In In 40 40 
cc/mcc/m22))
EF EF 35 %35 %

•• Eligible for ablation and Eligible for ablation and 2 rhythm 2 rhythm 
control and/or control and/or 3 rate control 3 rate control 
drugsdrugs

Atrial fibrillation
Warranting Therapy

AtrialAtrial fibrillationfibrillation
Warranting TherapyWarranting Therapy

>65 yr of age or
<65 yr with 1 CVA risk factor

Eligible for ablation and/ or drug therapy

>>65 yr of age or65 yr of age or
<65 yr with <65 yr with 1 CVA risk factor1 CVA risk factor

Eligible for ablation and/ or drug therapyEligible for ablation and/ or drug therapy

Drug Rx and AC
• Rate control
• Rhythm Rx

Drug Rx and ACDrug Rx and AC
•• Rate controlRate control
•• Rhythm RxRhythm Rx

1° ablation & AC
• PV isolation
• Adjunctive

11°° ablation & ACablation & AC
•• PV isolationPV isolation
•• AdjunctiveAdjunctive

Follow-up
12 months
FollowFollow--upup
12 months12 months

RRR

CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010

Inclusion Criteria



CABANA Pilot StudyCABANA Pilot Study
 Baseline Characteristics in 60 PatientsBaseline Characteristics in 60 Patients

Age (yrs)Age (yrs) 6161±±1010
Age <65 yrs old with Age <65 yrs old with 2 risk factors2 risk factors 2525 66%66%
Gender Male / Female (%) Gender Male / Female (%) 77%77% 23%23%

Hypertension (%)Hypertension (%) 4848 80%80%
Diabetes (%)Diabetes (%) 1111 18%18%
CAD (%)CAD (%) 2121 35%35%
Prior MI (%)Prior MI (%) 66 10%10%
Prior CABG/PTCA (%) Prior CABG/PTCA (%) 1313 22%22%
Dilated Dilated cardiomyopathycardiomyopathy (%)(%) 1010 17%17%
Congestive heart failureCongestive heart failure 1313 22%22%

Ejection fraction (%)Ejection fraction (%) 55 55 ±± 1010
LA size (mm)LA size (mm) 4.44.4±±1.01.0
Left Left atrialatrial enlargementenlargement

None (%)None (%) 88 16%16%
MildMild––moderate (%)moderate (%) 2727 54%54%
Severe (%)Severe (%) 1515 30%30%

CHADS2 scoreCHADS2 score
11 3636 61%61%
2 2 2323 39%39%

CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010

QuickTime™ and a
 decompressor

are needed to see this picture.



CABANA Pilot StudyCABANA Pilot Study
 Arrhythmia HistoryArrhythmia History

Type of AFType of AF
ParoxysmalParoxysmal 19      32%19      32%
Persistent Persistent 22      37%22      37%
Long standing persistentLong standing persistent 19      32%19      32%

Years since first AF episode (yrs)Years since first AF episode (yrs) 3.33.3±±4.64.6

CCS AF severityCCS AF severity
Class 1Class 1--2 2 18      32%18      32%
Class 3Class 3--4 4 35      61%35      61%

Prior antiPrior anti--arrhythmic drugs (no.)arrhythmic drugs (no.)
0 0 42      70%42      70%
1 1 15      25%15      25%
2 2 3        5%3        5%

Hospitalized for AFHospitalized for AF 28      47%28      47%
Direct current cardioDirect current cardio--versionversion 32      53%32      53%
History of History of atrialatrial flutterflutter 14      23%14      23%

CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010

QuickTime™ and a
 decompressor

are needed to see this picture.



CABANA Pilot StudyCABANA Pilot Study
 Change in LA Size in Ablated PatientsChange in LA Size in Ablated Patients
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CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010
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Freedom from Recurrence of Freedom from Recurrence of SymptomaticSymptomatic AtrialAtrial
 Fibrillation Post Blanking PeriodFibrillation Post Blanking Period
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AblationAblation

Drug RxDrug Rx

HR 0.42 (0.19HR 0.42 (0.19--0.95) P=0.0330.95) P=0.033

BlankingBlanking 
period*period*

24%24%

11 2828 2727 2323 2020 77
22 3131 3030 1616 1313 77

65%65%

41%41%



Adverse Events in the CABANA Pilot StudyAdverse Events in the CABANA Pilot Study
AblationAblation Drug RxDrug Rx 

n=29n=29 n=31n=31
DVT (%)DVT (%) 1 (3.4)1 (3.4)
AV fistula/pseudo aneurysm (%)AV fistula/pseudo aneurysm (%) 2 (6.8)2 (6.8)
CVA/TIA (%)CVA/TIA (%) 1 (3.4)1 (3.4)
PV PV stenosisstenosis

Moderate (50Moderate (50--75%)75%) 1 (3.4)1 (3.4)
Severe (75Severe (75--95%)95%) 0 (0)0 (0)

AtrialAtrial esophageal fistula (%)esophageal fistula (%) 0 (0)0 (0)
TamponadeTamponade (%)(%) 1 (3.4)1 (3.4)
Congestive heart failure (%)Congestive heart failure (%) 3 (10.2)3 (10.2) 1 (3.2)1 (3.2)
Volume overload (%)Volume overload (%) 2 (6.8)2 (6.8) 0 (0)0 (0)
Myocardial infarction (%)Myocardial infarction (%) 1 (3.4)1 (3.4) 0 (0)0 (0)
BradycardiaBradycardia (%)(%) 1 (3.4)1 (3.4) 0 (0)0 (0)
Ventricular tachycardia (%)Ventricular tachycardia (%) 0 (0)0 (0) 1 (3.2)1 (3.2)
AtrialAtrial flutter (%)flutter (%) 0 (0)0 (0) 1 (3.2)1 (3.2)
LFT increase (%)LFT increase (%) 0 (0)0 (0) 1 (3.2)1 (3.2)
UTI (%)UTI (%) 1 (3.4)1 (3.4) 0 (0)0 (0)
Death, Cardiac Arrest, CVADeath, Cardiac Arrest, CVA 0 (0)0 (0) 0 (0)0 (0)

CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010



Conclusion of the CABANA Pilot StudyConclusion of the CABANA Pilot Study

•• Ablative intervention was more effective than drug Ablative intervention was more effective than drug 
therapy for preventing recurrent therapy for preventing recurrent symptomaticsymptomatic atrialatrial 
fibrillationfibrillation

•• This pilot study establishes the feasibility and This pilot study establishes the feasibility and 
importance of conducting a pivotal trial for importance of conducting a pivotal trial for 
establishing longestablishing long--term outcome, mortality, quality of term outcome, mortality, quality of 
life, and cost of therapy for AFlife, and cost of therapy for AF

CABANA Pilot Study; ACC 2010CABANA Pilot Study; ACC 2010
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