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DILEMMMA!!!

RATE CONTROL

VS

RHYTHM CONTROL



Atrial Fibrillation

Rate Control Rhythm Control

?



Atrial Fibrillation Patients on Drugs



…After Catheter Ablation



Misdiagnosis of 

A. fibrillation as A.flutter

• Distinction is critical: 

– AFl: 

• ablation essentially 100% effective

• type I AADs proarrhythmic

– AFib:

• ablation successful 70-75% (paroxysmal)

• type I AADs can be helpful

• AF and AFl can coexist

• ECG characteristics are important



Atrial fibrillation

● organized in V1 (not other leads, common mistake tele)

● irregular ventricular response

● no relationship between “flutter waves” and QRS



Atrial flutter

● flutter waves consistent in all leads

● opposite polarity of inferior leads and V1 

● ventricular response regular (2:1, 4:1)
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You consider continuing coumadin:

1. No coumadin since no risk of other atrial 

arrhythmias

2. Low risk of atrial arrhytmias, so will start 

ASA

3. Afib risk at follow up is between 30-50%, 

so will consider coumadin based on 

CHADS2 score



You consider continuing coumadin:

1. No coumadin since no risk of other atrial 

arrhythmias

2. Low risk of atrial arrhytmias, so will start 

ASA

3. Afib risk at follow up is between 50-80%, 

so will consider coumadin based on 

CHADS2 score



Incidence of Atrial Fibrillation 

Post-Cavotricuspid Isthmus

Ablation in Patients with Typical 

Atrial Flutter: Left-Atrial Size

as an Independent Predictor of 

Atrial Fibrillation Recurrence

KEITH ELLIS, M.D., OUSSAMA WAZNI, M.D., NASSIR MARROUCHE, M.D.,

DAVID MARTIN, M.D., MARC GILLINOV, M.D., PATRICK MCCARTHY, M.D.,

EDUARDO B. SAAD, M.D., MANDEEP BHARGAVA, M.D., ROBERT SCHWEIKERT, M.D., 
WALID SALIBA, M.D., DIANNA BASH, R.N., ANTONIO ROSSILLO, DEMET ERCIYES, 
PATRICK TCHOU, M.D., and ANDREA NATALE, M.D.

(J Cardiovasc Electrophysiol, Vol. 18, pp. 799-802, August 2007)





Atrial fibrillation is common 

after ablation of isolated atrial

flutter during long-term 

follow-up

Jason S. Chinitz, MD, Edward P. Gerstenfeld, MD, 

Francis E. Marchlinski, MD, David J. Callans, MD

(Heart Rhythm 2007;4:1029 –1033)



Incidence of AF 

in long term FU

Chinitz J: Heart Rhythm 2007

80 patients with 

isolated isthmus 

dependent atrial 

flutter

50% incidence of AF 

after mean follow up 

of 30 months



Putting AF into Context…….



Circulation. 1998
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Keating et al. Am J Cardiol 2005;96:1420-1424

Observed vs Expected Survival in Patients from Date of Onset 

of AF to Death or Follow-up: The Olmsted County Study



 3762 patients

 Mean follow up: 773 ± 420 days

 24.4 % had history of AF

 AF was an independent predictor of mortality 
(relative risk = 1.20, 95% C.I. = 1.03 – 1.40)

Atrial Fibrillation: Risk of Increased 

Mortality AVID Registry
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Time to cardiovascular death or heart failure hospitalization

AF predicted mortality for both 
preserved EF and depressed EF 
groups, and CV death or heart 

failure hospitalizations for 
preserved EF group

Reproduced with permission from Olsson LG, et al. J Am Coll Cardiol. 2006;47(10):1997-2004.

AF Is a Marker for Worse Outcomes 

in Heart Failure: CHARM Program
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Number at risk

No AF & Low EF 3906 3207 2755 1963

No AF & PEF 2545 2294 2096 1276

AF & Low EF 670 509 417 289

AF & PEF 478 399 353 203

AF at baseline (Low EF) <0.40

No AF at baseline (Low EF)

AF at baseline (Preserved) 

LVEF >0.40

No AF at baseline (Preserved)

Preserved EF (PEF):

Hazard ratio 1.72

(95% CI 1.45 – 2.06)

P<.001

Low EF:

Hazard ratio 1.29

(95% CI 1.14 – 1.46)

P<.001
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1. Ware JE, et al. New England Medical Center Health Survey; 1993. 

2. Dorian P, et al. J Am Coll Cardiol. 2000;36(3):1303-1309.

aHigher numbers indicate higher QoL.

SF-36 = Medical Outcomes Study Short Form 36.
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A COMPARISON OF RATE CONTROL AND RHYTHM CONTROL 

IN PATIENTS WITH ATRIAL FIBRILLATION

The Atrial Fibrillation Follow-up Investigation of Rhythm 

Management (AFFIRM) Investigators

N Engl J Med 2002; 347: 1825-33



Cumulative Noncardiovascular Mortality 

in the Rhythm-control & Rate-control Groups

Steinberg et al. Circ 2004;109:1973-80



HR: 99%

Confidence Limits

Covariate P HR Lower    Upper

Age at enrollment* 0.0001 1.06 1.05 1.0

Coronary artery disease 0.0001 1.56 1.20 2.04

Congestive heart failure 0.0001 1.57 1.18 2.09

Diabetes 0.0001 1.56 1.17 2.07

Stroke or transient ischemic attack 0.0001 1.70 1.24 2.33

Smoking 0.0001 1.78 1.25 2.53

Left ventricular dysfunction 0.0065 1.36 1.02 1.81

Mitral regurgitation 0.0043 1.36 1.03 1.80

Sinus rhythm 0.0001 0.53 0.39 0.72

Warfarin use 0.0001 0.50 0.37 0.69

Digoxin use 0.0007 1.42 1.09 1.86

Rhythm-control drug use 0.0005 1.49 1.11 2.01

*Per year of age.

Covariates Significantly Associated With Survival

The AFFIRM Investigators. Circulation 2004; 109: 1509-13

Sinus rhythm was associate with lower risk of death as was warfarin 



Study Year Design N. of Pts AF Diagnosis Dementia Diagnosis Follow-Up 
(years)

Tilvis et al. 2004 Prospective observational including elderly 
pts in Finland

629 H&P, medical records MMSE and CDR 5

Elias et al. 2006 Prospective observational (Framingham 
Offspring Study)

1011 ECG, ECG-H, H&P Neuropsychological tests 
approved by a panel of 
neurologists and 
neuropsychiatrists

30

Forti et al. 2007 Prospective observational including elderly 
pts in Italy

431 H&P MMSE and 
neuropsychological tests

4

Marengoni et al. 2009 Prospective observational including elderly 
pts participating to the Kungsholmen Project 
in Sweden

685 H&P, medical 
records, ICD codes

DSM-III Revised 4

Peters et al. 2009 Prospective observational including elderly 
pts included in the HYVET trial

3336 Not specified DSM-IV 1.8

Bunch et al. 2010 Prospective observational including pts 
receiving care in the Intermountain 
Healthcare System in US

37025 ICD codes ICD codes 5

Dublin et al. 2011 Prospective observational including pts 
receiving care in the Group Health System in 
US

3045 ICD codes DSM-IV 6.8

Rastas et al. 2007 Prospective observational including elderly 
pts in Finland

339 ECG, ECG-H, 
medical records 

DSM-III Revised 3.5

AF and the risk of Dementia

Santangeli, Di Biase, Natale et al., Heart Rhythm 2012



Adjusted HR (95% CI)

Tilvis et al. 2004 2.88 (1.26-6.06)

Elias et al. 2006 4.01 (1.84-8.74)

Forti et al. 2007 1.10 (0.40-3.03)

Marengoni et al. 2009 0.90 (0.50-1.70)

Peters et al. 2009 1.03 (0.62-1.72)

Bunch et al. 2010 1.36 (1.13-1.63)

Dublin et al. 2011 1.38 (1.10-1.73)

Rastas et al. 2007 0.86 (0.50-1.47)

OVERALL 1.35 (1.06-1.73) P = 0.017

0.2 0.5 1 5 10

Lower dementia risk with AF Higher dementia risk with AF

Santangeli, Di Biase, Natale et al., Heart Rhythm 2012



AF is a Substantial Cause of 

Morbidity and Mortality, 

Increasing the Risk of Stroke, 

Other Embolic Complications, 

CHF, and Death





Some of the other major changes in the recommendations 

include:

1) Greater use of radiofrequency ablation for treating nonvalvular atrial

fibrillation. "The efficacy of radiofrequency catheter ablation for 

maintaining sinus rhythm is superior to current antiarrhythmic drug 

therapy for maintenance of sinus rhythm in selected patient populations," 

the authors wrote. “ The evidence supporting the efficacy of catheter 

ablation is strongest for paroxysmal atrial fibrillation in younger patients 

with little to no structural heart disease and in procedures performed in 

highly experienced centers.“ They also consider long standing persistent

2) Use of a more comprehensive stroke risk calculator. 

That means using the CHA2DS2-VASc score instead of the older 

CHADS2 score. The older score takes into account congestive heart 

failure, hypertension, diabetes, and prior history of stroke, transient 

ischemic attack, or thromboembolism, and age 75 or older. The newer 

score includes those variables plus vascular disease, sex, and an age 

range from 65 to 74. A reduced role for aspirin based on unconvincing 

evidence that aspirin reduces stroke risk in patients who already have a 

low risk.
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Classification of AF

Recurrent AFa

(≥2 episodes)

Paroxysmal Persistent

Long Standing 

Persistent

• Arrhythmia 
terminates 
spontaneously

• AF is sustained 
≤7 days

• Arrhythmia does 
not terminate 
spontaneously

• AF is sustained 
>7 days

• Both paroxysmal and
persistent AF can 
become permanent

aTermination with pharmacologic therapy or direct-current cardioversion does not change the designation.

Fuster V, et al. Circulation. 2006;114(7):e257-e354.   



31

Treatment
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No (or minimal)
heart disease

Amiodarone 
Dofetilide

HFCADHypertension

AmiodaroneDronedarone
Flecainide

Propafenone
Sotalol

Yes

Maintenance of SR

Substantial LVH

No

Dronedarone
Flecainide

Propafenone
Sotalol

Catheter
ablation

Amiodarone 
Dofetilide

Catheter
ablation

Catheter
ablation

Amiodarone
Catheter
ablation

Dofetilide
Dronedarone

Sotalol

Amiodarone
Dofetilide

Catheter
ablation

Rhythm Control Therapies to Maintain Sinus Rhythm

2011 ACCF/AHA/HRS Focused Update on the Management of AF

Reproduced with permission from Wann LS, et al. Circulation. 2011;123(1):104-123. 





100

80

20

40

F
re

e
 S

y
m

p
to

m
a
ti
c
 A

F

2 4 6 8 10 12

Months

60

Amiodarone*
Sotalol**

Propafenone**

History of 2 drugs***

* Roy et al NEJM, 2000

** Antman et al, JACC 1990

*** Crijns et al, AJC 1991

# Natale et al JACC 2001

Atrial 

Flutter#

Atrial Fibrillation 
Anti Arrhythmic Drugs 

AFFIRM

No drug’s effective >50-60% at 1 year



1.22

5.99

0.68

2.47

0
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Bradycardia Thyroid
Toxicity

Pulmonary
Toxicity

GI, Skin, and
Eye Toxicity

Rate of adverse effects (%)

Adverse Effects of Amiodarone
Pooled Data from 5 RCTs for the long-term SR 

maintenance



Amiodarone Treatment

• Do not consider young patient for 

treatment with amiodarone

• On amiodarone check every 6 months 

thyroid, liver function, and eyes for 

microdeposit

• Check pulmonary function once a year



A 45 yo man with history of paroxysmal atrial fibrillation was started on 

flecaiide and presents to ER with near syncope. On arrival a 12 lead 

ECG is obtained. Patient is hemodinamically stable. The most likely 

explanation for this clinical arrhytmia is:





A 45 yo man with history of paroxysmal atrial fibrillation was started on 

flecaiide and presents to ER with near syncope. On arrival a 12 lead 

ECG is obtained. Patient is hemodinamically stable. The most likely 

explanation for this clinical arrhytmia is:

1. Patient had CAD, was started on a class I 

AARx and now presents with ventricular 

tachycardia

2. An AV nodal blocker was not prescribed, 

so you start him on diltiazem

3. Patient was non compliant with the AARx 

and went back into afib



A 45 yo man with history of paroxysmal atrial fibrillation was started on 

flecaiide and presents to ER with near syncope. On arrival a 12 lead 

ECG is obtained. Patient is hemodinamically stable. The most likely 

explanation for this clinical arrhytmia is:

1. Patient had CAD, was started on a class I 

AARx and now presents with ventricular 

tachycardia

2. An AV nodal blocker was not prescribed, 

so you start him on diltiazem

3. Patient was non compliant with the AARx 

and went back into afib
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Candidates
• Recognized acute and recent onset with sporadic events

• No AAD risk markers

• Adequate tolerance (no pulmonary edema, syncope, etc) Test in office setting

“Pill in the Pocket”

Acute load on chronic therapy
• 2 extra “pill in the pocket” dosing regimens have been used to treat breakthrough

episodes (max. daily dose vs substitute bolus dose)a

Alboni P, et al. N Engl J Med. 2004;351(23):2384-2391.

aReiffel JA. Pacing Clin Electrophysiol. 2009;32(8):1073-1084.

Step 1 Step 2 Step 3

• Rate control (~100 bpm)

to prevent 1:1 flutter

• Short-acting CCB or 

β-blocker

• Propafenone 600 mg 

(single dose) 

• Flecainide 300 mg

(single dose)

• Observe for effect 

and tolerance 

(first episode)

Subsequent events
• Treat at home (convenient and inexpensive)

• Improves QoL, reduces ER visits/hospitalization, costs



Catheter Ablation



AF Catheter Ablation: 

Initial Considerations

 Candidates for ablation



• Symptomatic PAF 

refractory to ≥ 1 

AAD

Class I LoE A

• Symptomatic PAF 

first line therapy

Class IIa LoE B

No or 
minimal

SHD

Paroxysmal
AF

AAD
Catheter
ablation

Persistent
AF

AAD
Catheter
ablation

LSP AF

AAD

Catheter
ablation

January C et al 

2014 AHA/ACC/HRS Guideline for the 

Management of Patients With Atrial

Fibrillation

J Am Coll Cadiol 2014;64(21):e1–e76



• Symptomatic 

PerAF refractory to 

≥ 1 AAD

Class IIa LoE A

• Symptomatic 

PerAF first line 

therapy

Class IIb LoE C

No or 
minimal

SHD

Paroxysmal
AF

AAD
Catheter
ablation

Persistent
AF

AAD
Catheter
ablation

LSP AF

AAD

Catheter
ablation

January C et al 

2014 AHA/ACC/HRS Guideline for the 

Management of Patients With Atrial

Fibrillation

J Am Coll Cadiol 2014;64(21):e1–e76



• Symptomatic 

LSPAF refractory 

to ≥ 1 AAD

Class IIb LoE B

No or 
minimal

SHD

Paroxysmal
AF

AAD
Catheter
ablation

Persistent
AF

AAD
Catheter
ablation

LSP AF

AAD

Catheter
ablation

January C et al 

2014 AHA/ACC/HRS Guideline for the 

Management of Patients With Atrial

Fibrillation

J Am Coll Cadiol 2014;64(21):e1–e76



SHD

Heart
Failure

Due to AF

Catheter
ablation

Not
Due to AF

AAD

Catheter
ablation

No 
Heart

Failure

AAD

Catheter
ablation

January C et al 

2014 AHA/ACC/HRS Guideline for the 

Management of Patients With Atrial

Fibrillation

J Am Coll Cadiol 2014;64(21):e1–e76



Di Biase L, Natale A et al Circulation 2016

Persistent AF with symptomatic HF, LVEF ≤ 40%, 

CIED

N = 203

PVAI ± triggers

Amiodarone

Freedom from AT/AF

FU = 24 months

Mortality  benefit

70 vs  34 %

(p < 0.0001)

Ablation vs. Amiodarone for Treatment of Atrial Fibrillation in Patients 

with Congestive Heart Failure and an Implanted ICD/CRT-D

AATAC-AF



Pulmonary Vein Isolation Alone Is Not Superior To Amiodarone for

the Treatment Of Persistent Atrial Fibrillation In Patients With Congestive Heart Failure 

and an Implanted Device: 

Results From The AATAC Randomized Trial

Di Biase, Natale, et al Circulation 2016

http://files.abstractsonline.com/CTRL/30/4/72D/430/062/455/78D/9B3/432/3EC/7A5/91/g14766_1.png


ESC Scientific Sessions 2017. Barcelona, Spain

Primary composite endpoint

- all-cause mortality

- unplanned hospitalization 

for worsening HF



ESC Scientific Sessions 2017. Barcelona, Spain

Conventional RX per 2006 

ACC/AHA/ESC guidelines

- rhythm control if possible

- rate control with HR 60-80 at rest 

and 90-115 during moderate 

exercise

- OAC

RF

- PVI

- additional lesions per operator 

choice

- repeat procedure after BP



ESC Scientific Sessions 2017. Barcelona, Spain

Over a median FU of 37.8 

months:

- composite primary endpoint

28.5% (RF) vs 44.6% (Rx)

HR 0.62 (0.43-0.87; P=0.006)

- all-cause mortality

13.4% (RF) vs 25% (Rx)

HR 0.53 (0.32-0.86; P=0.009)

- HF hospitalizations

20.7% vs 35.9%

HR 0.49 (0.29-0-84; P = 0.008)



Patient History

• 67 year old female with highly 

symptomatic paroxysmal atrial fibrillation 

who was given amiodarone subsequently 

discontinued for side effect

• Echo normal, left atrium 3.7

• Mild hypertension no other medical issues



What would you do next?

• 1) Give flecainide

• 2) Consider rate control

• 3) AV node ablation

• 4) Pulmonary vein ablation



Recently Completed Study

Ablation vs AADs: 1 yr Success

Study

AADs

Success 
Rate

Ablation 

Success 
Rate

2nd

Ablation
s

Still on 
AADs

A4 23% 89% 80% 0%

Thermocoo
l IDE

17% 63% 13% 7%

STOP-AF 7% 70% 19% 12%

CABANA 
Pilot

38% 61% 21% 28%













First Line Ablation



CO-PI

Andrea Natale – Carlos A. Morillo

RAAFT-2
First Line Radiofrequency Ablation versus Antiarrhythmic Drugs for

Atrial Fibrillation Treatment: A Multicentre Randomized Trial

Sponsor: Population Health Research Institute

McMaster University and Hamilton Health Sciences

Grant-in-Aid: Biosense Webster Inc., a Johnson & Johnson Co.

Carlos A. Morillo, Atul Verma, Karl H. Kuck, Girish M. Nair, Jean Champagne, 

Lawrence Sterns, Heather Beresh,  Purnima Rao-Melancini, Stuart J. Connolly  

and Andrea Natale, on behalf of the RAAFT-2 investigators.

JAMA 2014



Primary Study Objective

To assess whether catheter-based pulmonary vein 
isolation is superior to antiarrhythmic drugs as 
first line therapy in patients with symptomatic 
paroxysmal recurrent atrial fibrillation, not 
previously treated with therapeutic doses of 
antiarrhythmic drugs.



RAAFT Study – Patient Flow

Randomized (n = 127)

Allocated to Ablation (n = 66)

- Procedure done (n = 65)

- Procedure not done (n = 1)

Allocated to AAD (n = 61)

- Started AAD (n = 60)

- Did not start AAD (n = 1)

Allocation

Follow-Up
Lost to follow-up (n = 1)

Re-ablation (n = 9)

Crossover to AAD (n = 7)

Lost to follow-up (n = 1)

Discontinued AAD (n = 36)

Crossover to Ablation (n = 26)

AnalysisAnalysed  (n = 66) Analysed  (n = 61)



Baseline Characteristics

PV Catheter 
Ablation

Antiarrhythmic 
Drug

Age, mean (SD) 56.3 (9.3) 54.3 (11.7)

Gender, Male 77.3% 73.8%

Paroxysmal AF 86.4% 88.5%

Persistent AF 13.6% 11.5%

Number of AF 
episodes past 6 

months, mean (SD) 

47.7 (97.9) 33 (48.7)

4 to 11 episodes in 
past 6 months

42.4% 44.3%

11 to 89 episodes in 
past 6 months

30.3% 31.1%

Previous Electrical 
Cardioversion

33.3% 52.5%



Primary Efficacy OutcomeTime to First recurrence of symptomatic/asymptomatic AF/AT/AFl

72.%

55%

HR: 0.56 (0.35 – 0.90) p= 0.02



HR: 0.56 (0.33 – 0.95) p= 0.03

59%
59%

47%



58%

HR: 0.52 (0.30 – 0.89) p= 0.01

41%



Primary Safety Endpoint
Time to First Occurence

Ablation Group AAD Group 

Death (0) Death (0)

Cardiac Tamponade (6.2%) Torsade de pointes (0)

Severe pulmonary vein 
stenosis > 70% (1.5%)

Bradycardia leading to 
pacemaker insertion (0)

Atrio-esophageal fistula (0) Syncope (3.3%)

Thromboembolism (Stroke, 
Non-CNS Embolism. (0)

QRS duration prolongation 
> 50% of baseline QRS 

duration (0)

Vascular complications 
(arterial pseudoaneurysm , 
arteriovenous fistula and 

hematoma leading to 
transfusion (0)

1:1 Atrial flutter (1.6%)

Phrenic nerve injury (0) Any other significant 
adverse events that lead to

ADT discontinuation. (14.3%)

Cluster : 7.7% Cluster: 19.7%



Persistent Atrial 

Fibrillation



Mont et al. Eur Heart J. 2014;35:501–7

Symptomatic persistent AF

N = 146 

PVAI (circumferential) ± lines (LA), CFAE 

AAD (Ic or III)

Freedom from AT/AF

FU = 12 months

SARA

70.4 vs 43.7 %

(p = 0.002)
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Hx of Two Failed Drugs

* Roy et al NEJM, 2000
**Antman et.al., JACC 1990

***Crijns et. al., AJC 1991

Ablation

Roy et al. NEJM. 2000. Antman et al. JACC 1990. Crijns et al. AJC 1991



Catheter ABlation vs ANtiarrhythmic

Drug Therapy in Atrial Fibrillation 

(CABANA) Trial

Douglas L. Packer MD, Kerry L. Lee PhD, 

Daniel B. Mark MD, MPH, Richard A. Robb PhD

for the CABANA Investigators

Mayo Clinic Rochester

Duke Clinical Research Institute

National Heart, Lung, and Blood Institute



Compare Ablation to state-of-the-art drug therapy for 

patients with new onset / undertreated AF

Primary Endpoint

• All-cause mortality, disabling stroke, serious 

bleeding, or cardiac arrest

Major Secondary Endpoints

• All-cause mortality

• Death (all-cause) or cardiovascular 

hospitalization

Purpose of CABANA



CABANA Trial Design

Ablation Therapy

(1108)
Primary ablation:

•PVI/WACA

Ancillary ablation:

•Linear lesions

•CFAE

Anticoagulation

Drug Therapy 

(1096)
•Rate Control or

•Rhythm Control

•Anticoagulation

R

1:1

Key Inclusion Criteria

•65 years of age

• <65 years of age with 1

CVA/CV risk factor

• Eligible for ablation and

• ≥2 rhythm or rate control 

drugs

Enroll patients with new 

onset or under-treated

paroxysmal, persistent, or 

longstanding persistent 

AF who warrant therapy

No Exclusion Criteria 

Identified



Ablated
1006 (90.8%)

repeat ablation  215 (19.4%) 

Ablation Therapy

1108

Drug Therapy

1096

Drug Treated
1092 (99.6%)

rhythm control      953 (87.2%)

rate control only   126 (11.5%) 

Completed FU 
1002 (90.4%) 48.9 mo

Completed FU 
966 (88%) 48.2 mo

Not ablated
102 (9.2%) 

Cross Over Ablated
301 (27.5%)

Patient Randomization

Subjects 

2204

Crossovers

* Withdrew <3 years



Arrhythmia History in CABANA

AF Type Ablation Drug Therapy

Paroxysmal 42.4% 43.5%

Persistent 47.3% 47.3%

Longstanding Persistent 10.3% 9.2%

Years since onset of AF [Median (Q1,Q3)] 1.1 (0.3, 4.1 1.1 (0.3, 3.9)

CCS Severity of AF

Class 0-1 34.6% 26.7%

Class 2 31.8% 32.4%

Class 3-4 43.5% 41.0%

Prior hospitalization for AF 40.6% 38.8%



Primary Endpoint (Death, Disabling 
Stroke, Serious Bleeding, or Cardiac 

Arrest) (ITT)



Estimates of All-Cause Mortality Risk 
(ITT)



All-Cause Mortality or Cardiovascular 
Hospitalization (ITT)



First Recurrence AF  – Post Blanking* 
(ITT)

*Using CABANA Monitors



Primary and Secondary Outcomes

(Treatment Received)*

Ablation         

(N = 1307)

Drug  

(N = 897)

Hazard Ratio 

(95% CI)

P-

Value

Primary Outcome 92 (7.0%) 98 (10.9%) 0.67 (0.50, 0.89) 0.006

Secondary Outcomes

All-cause mortality 58 (4.4%) 67 (7.5%) 0.60 (0.42, 0.86) 0.005

Death or CV 

hospitalization 

538 (41.2%) 672 (74.9%) 0.83 (0.74, 0.94) 0.002

*pre-specified



Primary Endpoint (Death, Disabling 
Stroke, Serious Bleeding, or Cardiac 

Arrest (Per Protocol)



* Minority=Hispanic or Latino or non-white race

Primary 

Endpoint 

Sub-group 

Analysis

All-Cause 

Mortality, 

Disabling 

Stroke, 

Serious 

Bleeding, 

Cardiac 

Arrest 

(Per Protocol)
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Interval

Adj Mean Diff

Abl minus Drug Tx

(95% CI)

Baseline -0.2 (-1.9 to 1.5) 

3 Month 3.0 (1.3 to 4.7) 

12 Month* 5.3 (3.7 to 6.9) 

24 Month 4.3 (2.7 to 6.0) 

36 Month 2.5 (0.8 to 4.1) 

48 Month 3.0 (1.1 to 4.9) 

60 Month 2.6 (0.3 to 4.8) 

All 3.4 (2.1 to 4.8) 

-10 -8 -6 -4 -2 0 2 4 6 8 10

AFEQT Overall Score: Intention-to-

Treat Analysis
* 1o endpoint

 Drug Therapy Better Ablation Better 





End Point Of 

Ablation



Endpoint: Entrance + Exit block

*

*

Pulmonary Vein 

Electrical Isolation





Ideal Patients

• Paroxysmal AF

• Short episode duration ( 4 to 8 hours)

• Minimal Structural heart problem

• No co-morbidity



ISO 20 mcg/min

CS isolation

• 63 yo M

• drug refractory PAF

• 2 previous 

cryoablations

• late recurrence 



• 67 yo M

• drug refractory 

PrAF

• 1 previous 

cryoablation

• recurrence

ISO 20 mcg/min



PULMONARY VEIN ANTRUM ISOLATION 
IN PATIENTS WITH PAROXYSMAL 

ATRIAL FIBRILLATION: MORE THAN A 
DECADE OF FOLLOW-UP

Texas Cardiac Arrhythmia Institute, St. David’s Medical Center, Austin (TX)

California Pacific Medical Center, San Francisco (CA)

Natale et al. Circ Arrhyth 2016





Circ Arrhythm Electrophysiol 2016;9:e003660



Patient History

 Female patient now 84 year old who had and 

ablation for paroxysmal atrial fibrillation 12 

years ago and did well till a few months ago 

when she experienced recurrences of atrial 

arrhythmias requiring cardioversion

 She was considered for a repeat procedure



CASE 1
Voltage Map



CASE 1



CASE 1



Groups With Higher Prevalence of 

Non PV Triggers

Severe left atrial scarring

Non paroxysmal AF

Females

Sleep apnea/obesity

LV dysfunction

Valve surgery

Hypertrophic Cardiomyopathy

Older Age



Procedural findings and ablation 
outcome in patients with atrial 
fibrillation referred after two or 
more failed catheter ablations

JCE 2018



Patients with ≥2 prior PVI procedures
N=305

PV reconnection
N=226 (74%)

Showing Non-PV triggers
N=285 (93%)

Non-PV triggers ablated
N=202

PV reconnection only
N=20

Non-PV triggers not targeted 
N=83

4.2 ± 1.3 year of follow-up after index procedure 

Repeat Procedure: 31(82%)

Recurrence : 38 (19%) 

Repeat Procedure: 9 (100%)

Recurrence : 9 (45%) 

Repeat Procedure: 64 (84%)

Recurrence : 76 (92%) 

One year follow-up after the repeat procedure

Recurrence : 18 (28%) Recurrence : 3 (10%) Recurrence : 0 

Study Design:
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Study Population:

 N = 305

 Number of prior procedures: 2.4±0.8 
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229 (75%)

52 (17%)

12 (4%)
8 (3%) 4 (1%)

3rd proc 4th proc 5th proc 6th proc 7th proc



Incidence of PV  Reconnection: 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2009 2010 2011 2012 2013 2014 2015

100% 100%

82%
76%

62%

33%
24%

210,000

250,000

295,000

350,000

420,000
World-wide growth in
ablation procedures

(2011-15)
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Index Procedure (n=305):

 PV reconnection: 226

 Non-PV triggers detected: 285

– Non-PV Trigger Ablated=202:

 PV reconnection: 123 

 Empirical LAA CS Isolation: 79

– Non-PV Triggers Not Ablated=83:

 All had PV reconnection

 Infrequent PACs 
109



KM Curve Showing Recurrence-free 
Survival after the Index Procedure

 Among the 285 patients who had Non-PV 
triggers identified at index procedure

 Success rate after 4.2±1.3 year follow-up:

– non-PV trigger ablation group 81% 

– Non-PV trigger not ablated group 8% 

 un-adjusted hazard ratio 8.97 (95% CI 6.0 
to 13.4). 
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KM curve showing freedom from recurrence (off-
AAD) in patients undergoing Empirical LAA and 
CS Isolation and Ablation of Detectable Non-PV at 
the index procedure. 

Kaplan-Meier curve showing freedom from recurrence (off-AAD) in patients undergoing Empirical 
LAA and CS Isolation (n=79) and Ablation of Detectable Non-PV (n=123) at the index procedure. 
Sixty-two of 79 (78%) and 102 of 123 (83%) were successful off-AAD respectively.



Outcomes In Long 

Standing Persistent 

Patients



Di Biase, Natale A, et al. Circulation. 2010;122:109-118.



Texas Cardiac Arrhythmia Institute at St. David’s Medical Center, Austin, Texas, USA; 

California Pacific Medical Center, San Francisco, California, USA;

University of Kansas, Kansas City, USA;

Cardiac Arrhythmia Research Centre, Centro Cardiologico Monzino IRCCS, Milan, Italy;

Effect of Empirical Left Atrial Appendage Isolation on 

Long-term Procedure Outcome in Patients with 

Long-standing Persistent AF undergoing Ablation: 

Results from the BELIEF Randomized Trial
ClinicalTrials.gov Identifier:

NCT01362738 

Luigi Di Biase, J. David Burkhardt, MD, Prasant Mohanty, 

Sanghamitra Mohanty, , Javier E. Sanchez, Chintan Trivedi, 

Mahmut Güneş, Yalçın Gökoğlan, Carola Gianni, Rodney P. Horton, 

G. Joseph Gallinghouse, Shane Bailey, Jason D. Zagrodzky, 

Steven C. Hao,  Richard H. Hongo, Salwa Beheiry, Pasquale Santangeli, 

Michela Casella, Antonio Dello Russo, Amin Al-Ahmad,  Patrick Hranitzky, 

Dhanujaya R. Lakkireddy, Claudio Tondo,  Andrea Natale. 

Di Biase, Natale et al JACC 2017



Study Design

173 Patients Enrolled 

(≥18 years, long-standing persistent  AF 

refractory to antiarrhythmic drugs) 

Standard Ablation + 

Empirical LAA isolation 

(Group 1): n= 85

Randomized 1:1 

Standard Ablation alone 

(group 2): n= 88 

Ablation Success Assessed at 12 month

Follow-up After Index Procedure 

62 Patients underwent a second procedure (27 group 1 and 35 group 2). 

LAA isolation was performed in all patients during repeat ablation

Follow-up after Redo 

Outcome Assessed at 24 month

Di Biase, Natale et al ESC 2015



Kaplan–Meier curves: single procedure success rate 

At the 12 month follow-up, 48(56%) in group 1 and 25 (28%) in group 2 

were recurrence-free off-AAD after a single procedure.

(Log-rank p=0.001, unadjusted HR 1.92 [1.3 to 2.9]). 

Di Biase, Natale et al JACC 2017



Pathak et al. J Am Coll Cardiol. 2015; epub ahead of print

AF and BMI ≥ 27 kg/m2

N = 355

Weight loss

Observational study

Freedom from AF

FU = mean 47 months

LEGACY AF

Long-Term Effect of Goal Directed Weight Management in an Atrial 

Fibrillation Cohort: A Long-term Follow-Up StudY

We need…
RCTs



Worldwide Survey on the Methods, Efficacy, and Safety of

Catheter Ablation for Human Atrial Fibrillation

Cappato, Circulation 2005

Complication rate: 3,9% 

Deaths: 0,1%

Cappato, 2008

With drugs, the overall 
discontinuation rate due to 
adverse events range from 11 
to 18% (mortality ranged from 
4 to 7%).



Relative contribution of different ablation 

targets in the AF disease continuum

Paroxysmal Persistent Long-standing persistent

PV Triggers

Non-PV Triggers Non-PV Triggers Non-PV Triggers

Substrate ?
Substrate ?

LAA

LAAPV Triggers

PV Triggers



ATRIAL FIBRILLATION

“I have tremor cordis on me: my heart 

dances;

but not for joy; not joy”

The Winter’s Tale, 1610, William 

Shakespeare



AF management: 

Final Considerations

 Based on the present evidences, in patients 
who have failed one drug, ablation could be 
the next therapeutic step ( class I, level of 
evidence A)

 In selected patients ablation could be consider 
as first line therapy ( class IIa, level of 
evidence B)  



Conclusion of the CABANA Trial

• Ablation did  not produce a significant reduction in the 

primary endpoint and all-cause mortality.

• The results were affected by cross-overs in both directions 

and lower than expected event rates.

• Ablation significantly reduced mortality or CV hospitalization 

by 17% compared to drug therapy.

• There also was a significant 47% reduction in recurrent AF 

with ablation compared to drug therapy.

• A 33% reduction in the primary endpoint and 40% mortality 

risk reduction was present when patients actually underwent

ablation (treatment received).

• Ablation is an acceptable treatment strategy for treating AF 

with low adverse event rates even in higher risk patients.
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