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Case

yo man with h/o typical atrial flutter 

paroxysmal AF 

Previous rx w/ propafenonePrevious rx w/ propafenone

daily and beta-blocker

CHA2DS2-VASc = 0 (never on anticoagulation)

No palpitations, mild fatigu

Bo kickboxing.

Paroxysmal AF on recent Paroxysmal AF on recent 

Echo:  normal LVEF, normal LA size.

Presenting rhythm:  AF with CVR (HR 75).  Pt 

feeling fine in office.

Case

man with h/o typical atrial flutter –s/p RFA 200

propafenone, now on amio 100 mg propafenone, now on amio 100 mg 

VASc = 0 (never on anticoagulation)

tigue.  Very active with Tae

Paroxysmal AF on recent holter.Paroxysmal AF on recent holter.

Echo:  normal LVEF, normal LA size.

Presenting rhythm:  AF with CVR (HR 75).  Pt 



Which of the fo

you recommend?

A. Increase amiodarone to 200 mg daily.A. Increase amiodarone to 200 mg daily.

B. Discontinue amiodarone and pursue rate

control strategy.

C. Change amiodarone to 

D. Recommend catheter ablation.D. Recommend catheter ablation.

E. Continue present care and follow.

F. Screen for enrollment in CABANA.

 following would 

you recommend?

Increase amiodarone to 200 mg daily.Increase amiodarone to 200 mg daily.

Discontinue amiodarone and pursue rate-

Change amiodarone to sotalol or tikosyn.

Recommend catheter ablation.Recommend catheter ablation.

Continue present care and follow.

Screen for enrollment in CABANA.



Prevalence of Atrial 

44 MillionMillion 55 Million Million 44 MillionMillion 55 Million Million 

by 2020by 2020

Prevalence of Atrial Fibrillatio

Million Million Million Million 

by 2020by 2020 88 Million Million 

by by 20352035





Complexities of AComplexities of A-fib Management



patients with AFpatients with AF



Classification of A

Paroxysmal AF - AF that terminates 
spontaneously or with int
of onset.of onset.

Persistent AF - Continuo
for more than 7 days.

Longstanding Persistent AF 
greater than 12 months duration.

Permanent AF - used whPermanent AF - used wh

decision by the patient and clinician to cease 

further attempts to restor

rhythm.

f Atrial Fibrillation

AF that terminates 
 intervention within 7 days 

uous AF that is sustained  

Longstanding Persistent AF - Continuous AF of 
greater than 12 months duration.

when there has been a joint when there has been a joint 

decision by the patient and clinician to cease 

tore and/or maintain sinus 



Definition of Rate Control

efers to Heart Rate (Ventric

NOT During NSR

Definition of Rate Control

tricular Response) During A

NOT During NSR



Definitions of Rate Control

AFFIRM TRIAL

1.   Average heart rate at rest 80 

beats/min, andbeats/min, and

2.   Either (A) or (B)

A. Heart rate maximum during a 

-min walk 110 beats/min, or

B. Average heart rate during 24-h 

ambulatory  Holter monitoring  

(ECG) 100 beats/min (at least 18 h 

of interpretable monitoring)

and no heart rate 110% maximum 

predicted age-adjusted exercise 

heart rate

Definitions of Rate Control

RACE II TRIAL

• Lenient

– Target resting heart rate be

110 bpm.

• Strict

– Target resting heart rate be

80 bpm

– Target heart rate during – Target heart rate during 

exercise below 110 bpm 

during moderate exercise



25

30

AFFIRM Trial
Primary Endpoint:  All

N = 4060

5
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25

Mortality
(%)

0

0 1

Rhythm 0 80 (4) 175 (9) 257 (13)

Deaths (no.)

AFFIRM Trial
Primary Endpoint:  All-Cause Mortality

P=0.08P=0.08

Rate control

Rhythm control

2 3 4

257 (13) 314 (18) 352 (24)

Years



enient versus Strict Ra

with Atrial Fibrillation

Composite of CV d

Stroke/SE, Bleeding, and LifeStroke/SE, Bleeding, and Life

Arrhythmic events

%
*More patients in the lenient

group met the heartgroup met the heart

(304 [97.7%], vs. 203 [67.0

the strict

 Rate Control in Patien

with Atrial Fibrillation

V death, HF hospitalization, 

Stroke/SE, Bleeding, and Life-threatening Stroke/SE, Bleeding, and Life-threatening 

Arrhythmic events

*More patients in the lenient-control 

group met the heart-rate targetsgroup met the heart-rate targets

(304 [97.7%], vs. 203 [67.0%] than in

the strict-control group; P<0.001)



pproaches to Rate Cte Control in AFFIR

Beta-blocker

CCB

Digoxin



f Patients With Atrial Fi

Recommendations

Control ventricular rate using a beta blocker or 

channel antagonist for paroxysmal, persistent, or permanent AF

IV beta blockers or nondihydropyridine calcium channel blocker

recommended to slow ventricular heart rate in the acute setting in patients...

For AF, assess heart rate control during exertion, adjusting pharmacological 

treatment as necessary

A heart rate control (resting heart rate <80 bpm) strategy is reasonable for

symptomatic management of AF

amiodarone can be useful for rate control in critically ill patients…

AV nodal ablation with permanent ventricular pacing is reasonable when

pharmacological management is inadequate and rhythm control is not

achievable

Lenient rate control strategy (resting heart rate <110 bpm) may be

reasonable with asymptomatic patients and LV systolic function is 

preserved

 Fibrillation:  Rate Contr

Recommendations COR

Control ventricular rate using a beta blocker or nondihydropyridine calcium 

channel antagonist for paroxysmal, persistent, or permanent AF
I

calcium channel blocker

recommended to slow ventricular heart rate in the acute setting in patients...
I

For AF, assess heart rate control during exertion, adjusting pharmacological 
I

A heart rate control (resting heart rate <80 bpm) strategy is reasonable for
IIa

can be useful for rate control in critically ill patients… IIa

AV nodal ablation with permanent ventricular pacing is reasonable when

pharmacological management is inadequate and rhythm control is not IIa

Lenient rate control strategy (resting heart rate <110 bpm) may be

reasonable with asymptomatic patients and LV systolic function is IIb
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Behind one door lies rhythm control 

and normal sinus rhythm.  Behind and normal sinus rhythm.  Behind 

the other lies rate control and 

permanent AF for the rest of your 

life.  Once you choose you can’t go 

22

Behind one door lies rhythm control 

and normal sinus rhythm.  Behind and normal sinus rhythm.  Behind 

the other lies rate control and 

permanent AF for the rest of your 

life.  Once you choose you can’t go 



pact of Atrial Fibril

Framingham Study
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Men AF

20

40

60

Women AF

Men no AF

Women no AF
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rillation on Mortalit
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AF and Cognitive DeclineAF and Cognitive Decline



AF Begets Heart FailureAF Begets Heart Failure

n=1166



Heart Failure Begets AFHeart Failure Begets AF

n=1737 



All-Cause MortalityCause Mortality



AFFIRM:
Predictors of Mortality

Sinus rhythm -46%

Warfarin

-46%

-53%

Digoxin 1.50 (1.18 – 1.89; p<0.001)

0 0.5

AA drugs 1.41 (1.10 – 1.83; p=0.0005)

r significant factors in model: age, CAD, C

AFFIRM:
Predictors of Mortality

0.54 (0.42 – 0.70; p<0.000.54 (0.42 – 0.70; p<0.00

0.47 (0.36 – 0.61; p<0.00

1.89; p<0.001) +50%

1 1.5

Risk ratio

1.83; p=0.0005) +41%

, CHF, smoking, stroke/TIA, normal LVEF, 



Maintaining NSR 
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“What medicines do not “What medicines do not 

heal…fire will.”

“What medicines do not “What medicines do not 

heal…fire will.”

Hippocrates



AHA/ACC/HRS 2014 Guideline for 

Management of Patients

AHA/ACC/HRS 2014 Guideline for 

nts with Atrial Fibrillatio



Ablation Improves 

00

Improves Quality of Lif

00



Ablation in Patients w

57%

Antiarrhythmic
Drug Therapy

80

90

40 (1,813) 18 (800)
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 with Atrial Fibrillation

34 (3,481)

71%

Catheter Ablation

52 (4,786)
42 (3,562)72%

77%

50 (
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63 Studies

N=8789

Multiple-
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Single-
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Catheter Ablation vs 

Patients who had catheter ablation 

episodes of Afib than patie

Ablation vs AAD

n = 106

n = 61

Patients who had catheter ablation had fewer 

tients who took medication



DeathDeath

4000 AF ablation pts were compared to almost 

without AF and almost 17,000 matched con

StrokeStroke

AF ablation pts were compared to almost 17,000 matched controls 

ontrols with AF, but without ablation.



Death and Stroke A
Outcome in a Large Ablation Center

Death

Patients1,273

Population
P<0.0001

%

Hunter Euro 
Heart

Survey

Age 58±11

PAF 56%

CHADS21.8±0.9

OutcomeOutcome

PAF PER AF

Freedom from AF off AARx 85%

HR

Freedom from AF CVA Free 0.3

e After AF Ablatio
Outcome in a Large Ablation Center

Death Stroke

P<0.0001

Euro 
Heart

Survey

Gen 
Population

%%

Hunter Euro 
Heart

Survey

Gen 
Populati

OutcomeOutcome

PER AF

85% 72%

CI P

0.3 0.16-0.55 <0.001



Stroke Reducti

Ablation vs 

Ablation Group

Significant difference in risk of 

stroke/TIA
3.4% RF Ablation Group

n=3194

5.5% Antiarrhythmic Drug Therapy Group

ction:  Catheter 

Ablation vs AAD

Ablation Group AAD Group

Significant difference in risk of 

stroke/TIA
% RF Ablation Group

vs

3194 n=6028

vs
% Antiarrhythmic Drug Therapy Group



AF is a Progressive 

of patients progress from of patients progress from 

ParoParo

within within 

2020% % 

AF is a Progressive Disease

of patients progress from of patients progress from 

aroxysmal to Persistent AF aroxysmal to Persistent AF 

within within 1 1 year of year of diagnosisdiagnosis



Atrial Remodeling

Sinus Rhythm
Paroxysmal or 

Persistent AF

5% Fibrosis 14% Fibrosis

Atrial Remodeling

Paroxysmal or 

Persistent AF
Permanent AF

% Fibrosis 35% Fibrosis



LA Fibrosis by MRILA Fibrosis by MRI
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Time to Ablation f

1241 consecutive patients 

undergoing firstundergoing first

of Persistent AF 

n for Persistent AF

consecutive patients 

undergoing first-time ablation undergoing first-time ablation 

Persistent AF 



Progression of A

with Catheter Ablation

Ablation patients were less likely to show Ablation patients were less likely to show 

progression than AAD patients

11% ablation group showed AF 

progression 

% AAD group showed AF 

progression

Of the patients with AF progression: 

61% had developed permanent AF 

39% had developed persistent AF

f AF Less Likely 

Catheter Ablation

n=504



Progression of AF

“AF ablation is associated“AF ablation is associated

progression to persistent fo

in the general population. Prevention of long

progression may be a clinic

AF ablation. Further resear

whether delaying progre

ablation reduces morbidity and mortalityablation reduces morbidity and mortality

Progression of AF

ed with significantly reduceded with significantly reduced

 forms compared with studie

in the general population. Prevention of long-term A

nically relevant outcome aft

arch is required to determin

gression of AF by catheter 

ablation reduces morbidity and mortality.”ablation reduces morbidity and mortality.”







The Second InternationaThe Second Internationa

Type of complication

DeathDeath

Tamponade

Pneumo/hemothorax

Sepsis, abscesses or endocarditis

Permanent diaphragmatic paralysis

Femoral pseudoaneurysm/A-V fistula

Valve damage/requiring surgeryValve damage/requiring surgery

Atrium-esophageal fistula

Stroke/TIA

Pulmonary vein stenoses requiring intervention

nal AF Ablation Registrnal AF Ablation Registr

Pt Rate
(no.) (%)

25 0.1525 0.15

213 1.31

19 0.11

2 0.01

28 0.17

152/88          0.93/0.54

11/7 0.0711/7 0.07

3 0.02

37/115 0.23/0.71

requiring intervention 48 0.29

741 4.54



any Patients Require

Single Procedure

ire Multiple Procedur

Multiple Procedure



Catheter AB

ANtiarrhythmic 

Drug Therapy in ADrug Therapy in A

(CABANA)
Douglas L. Packer, MDDouglas L. Packer, MD

Kerry L. Lee, PhDKerry L. Lee, PhD

Daniel B. Mark, MDDaniel B. Mark, MD

Richard A. Robb, PhDRichard A. Robb, PhDRichard A. Robb, PhDRichard A. Robb, PhD

CABANA InvestigatorsCABANA Investigators

Mayo Clinic RochesterMayo Clinic Rochester

Duke Clinical Research InstituteDuke Clinical Research Institute

National Heart Lung and Blood InstituteNational Heart Lung and Blood Institute

ABlation vs 

tiarrhythmic 

Atrial FibrillationAtrial Fibrillation

(CABANA) Trial
Douglas L. Packer, MDDouglas L. Packer, MD

Kerry L. Lee, PhDKerry L. Lee, PhD

Daniel B. Mark, MDDaniel B. Mark, MD

Richard A. Robb, PhDRichard A. Robb, PhDRichard A. Robb, PhDRichard A. Robb, PhD

CABANA InvestigatorsCABANA Investigators

Mayo Clinic RochesterMayo Clinic Rochester

Duke Clinical Research InstituteDuke Clinical Research Institute

National Heart Lung and Blood InstituteNational Heart Lung and Blood Institute



CABANA Trial
Primary Objective and Hypothesis

Treatment strategy of percut

lation for purpose of eliminlation for purpose of elimin

current state-of-the-art medic

control or rhythm control drugs for reducing total 

mortality (primary endpoint)

dpoint of total mortality, dis

eding or cardiac arrest (ke

tients with untreated or inc

warranting therapy

CABANA Trial
Primary Objective and Hypothesis

utaneous left atrial cathet

minating AFib is superior tominating AFib is superior to

dical therapy with either ra

control or rhythm control drugs for reducing total 

and decreasing compos

 disabling stroke, serious 

 (key secondary endpoint)

 incompletely treated AF 



Design of the CABANA Study

Atrial fibrillation

Eligible for ablation and/or drug therapy

>65 years of age or

<65 years with ≥1 CVA risk factor<65 years with ≥1 CVA risk factor

RR

Drug Rx & AC

Rate control

Rhythm Rx

1°°°° ablation & AC

••PV isolationPV isolation

••AdjunctiveAdjunctive

Follow-up

36 months

Design of the CABANA Study

Eligible for ablation and/or drug therapy
Hypertension

Diabetes

CHF (including systolic or diastolic h

failure)

ablation & AC Descriptive analysis

•NSR vs AF impact

•With or w/o heart disea

failure)

Prior stroke or TIA

LA size >5.0 cm (or volume index ≥

cc/m2)

EF ≤35

•AF type (paroxysmal; 
persistent; long-standin
persistent)

•CT/MR image analysis

•ECG/EGM analysis



Case

yo man with h/o typical atrial flutter 

paroxysmal AF 

Previous rx w/ propafenonePrevious rx w/ propafenone

daily and beta-blocker

CHA2DS2-VASc = 0 (never on anticoagulation)

No palpitations, mild fatigu

Bo kickboxing.

Paroxysmal AF on recent Paroxysmal AF on recent 

Echo:  normal LVEF, normal LA size.

Presenting rhythm:  AF with CVR (HR 

feeling fine in office.

Case

man with h/o typical atrial flutter –s/p RFA 200

propafenone, now on amio 100 mg propafenone, now on amio 100 mg 

(never on anticoagulation)

tigue.  Very active with Tae

Paroxysmal AF on recent holter.Paroxysmal AF on recent holter.

Echo:  normal LVEF, normal LA size.

Presenting rhythm:  AF with CVR (HR 75).  Pt 



Which of the fo

you recommend?

A. Increase amiodarone to A. Increase amiodarone to 

B. Discontinue amiodarone and pursue rate

control strategy.

C. Change amiodarone to 

D. Recommend catheter ablation.D. Recommend catheter ablation.

E. Continue present care and follow.

F. Screen for enrollment in CABANA.

 following would 

you recommend?

Increase amiodarone to 200 mg daily.Increase amiodarone to 200 mg daily.

Discontinue amiodarone and pursue rate-

Change amiodarone to sotalol or tikosyn.

Recommend catheter ablation.Recommend catheter ablation.

Continue present care and follow.

Screen for enrollment in CABANA.



Patient Selection for AF Ablation

Variable More Optimal Patient

Symptoms Highly symptomatic

Failed antiarrhythmics ≥Failed antiarrhythmics ≥

AF type Paroxysmal

Younger (<70)

LA size Smaller (<5 cm)

Ejection fraction Normal 

Congestive heart failure No

Other cardiac disease No

Pulmonary disease No

Sleep apnea No

Obesity No

Prior stroke/TIA No

Patient Selection for AF Ablation

More Optimal Patient Less Optimal Patient

Highly symptomatic Minimally symptomati

1 01 0

Paroxysmal Longstanding persisten

Younger (<70) Older (>70)

Smaller (<5 cm) Larger (>5cm)

Normal Reduced

No Yes

No Yes

No Yes

No Yes

No Yes

No Yes



Which of the fo

you recommend?

A. Increase amiodarone to 200 mg daily.A. Increase amiodarone to 200 mg daily.

B. Discontinue amiodarone and pursue rate

control strategy.

C. Change amiodarone to 

D. Recommend catheter ablation.D. Recommend catheter ablation.

E. Continue present care and follow.

F. Screen for enrollment in CABANA.

 following would 

you recommend?

Increase amiodarone to 200 mg daily.Increase amiodarone to 200 mg daily.

Discontinue amiodarone and pursue rate-

Change amiodarone to sotalol or tikosyn.

Recommend catheter ablation.Recommend catheter ablation.

Continue present care and follow.

Screen for enrollment in CABANA.



Conclusions

AF adversely impacts mortality, stroke, heart 

failure, dementia, and QOL

While rate control is impWhile rate control is imp

strategy should be consid

of treatment since AF is a progressive disease.

Catheter ablation is useful in addressing 

AF and appears to improve outcomes.

CABANA will answer mCABANA will answer m

ablation, including whether catheter ablation 

reduces mortality as com

Conclusions

AF adversely impacts mortality, stroke, heart 

failure, dementia, and QOL.

portant, a rhythm control portant, a rhythm control 

sidered early in the course 

of treatment since AF is a progressive disease.

is useful in addressing sx from 

and appears to improve outcomes.

r many questions about AF r many questions about AF 

ablation, including whether catheter ablation 

mpared to medical therapy



Long Live Sinus Rhythm!Long Live Sinus Rhythm!


