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Treatment of Atrial Fibrillation With Antiarrhythmic Drugs
or Radiofrequency Ablation

Efficacy of RF catheter ablation: included studies with more than 40 pts
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Calkins et al. Circ Arrhythmia Electrophysiol. 2009;2:349-361




Very Long-Term Efficacy of AF Ablation:
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True very late recurrences
or

Recurrences underestimated during the
follow up
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Asymptomatic AF

Intensity of follow-up strategy & AF detectionwrate:

Kircher S et al. Cur Cardiol Rev 2012; 8: 354-61



Asymptomatic AF
Detection Methods:

* Standard-12 lead ECG

* 24-h /7-d Holter monitoring

* In-hospital telemetry

* Mobile continuous outpatient telemetry
* Event recorder / Intermittent TTEM

* PM - ICD Device memory

* External & Implantable loop recorder



Relative AF duration 1in % of total recording
during 7-day ECG A4
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AF freedom with comparison of 24-h Holter versus
7-day ECG & percentage of pts on AAD

Paroxysmal AF
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Kottkamp et al. J Am Coll Cardiol 2004,44:869—77



Time course of relative distribution of length of
individual AF episodes in pts with recurrent AE

Paroxysmal AF
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AF episodes >24 h: 1/33 (3%) of patients
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Persistent AF

Closed bars>24 h; hatched bars: >2 to 24 h; open bars: 30 s to 2 h

Kottkamp et al. J Am Coll Cardiol 2004,44:869—77
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Symptomatic and asymptomatic AF duratlon
during the 7-day Holter monitoring .*
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Symptomatic and asymptomatic AF duration
during the 7-day Holter monitoring
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Symptomatic and asymptomatic AF duration
during the 7-day Holter monitoring *

Use of beta-blockers and antiarrhythmic drugs during SR
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Class Ic antiarrhythmics 51% 58% P=0.16 51% P=0.51 35% P=0.014 24% P=(
Class lll antiarrhythmics 4% 23% P=0.002 30% P=0.08 16% P=0.001 16% P=(
AF-HR (25th, 75th percentile) 110(95.120) ___100(90 120) P=008 __100 (91, 120) P=0.64 110 (90, 120) P=0.73 110 (90, 130]
SR-HR (25th, 75th percentile) 66 (60, 75) 66 (60, 72) P=0.99 65 (60, 72) P=0.52 65 (56, 74) P=0.43 D).

HR indicates heart rate.

Hindricks et al. Circulation 2005;112:307-13



Ablation strategy: No PVI

ontinued for at least three months. Especially in patients
qth persistent AF and in patients with paroxysmal AF and
nderlying structural heart disease, further continuation of
ral anticoagulation was advised.

Kottkamp et al. J Am Coll Cardiol 2004;44:5605—//



Influence of the duration of Holter monitoring on the

detection of arrhythmia recurrences after AF catheter ablatlon
Implications for patient follow-up

Recurrences during 7-day Holter recordings: 30%

Dagres. Int J Cardiol 2010; 139: 305-6



Role of Transtelephonic Electrocardiographic Monitoring in
Detecting Short-Term Arrhythmia Recurrences after AE
Ablation
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Recurrence of AF & Mode Switching Events
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Verma A et al. JCE 2007; 18: 601-6



Time Course of Mode Switch Events
(Patients with Asymptomatic Recurrence)

* 19/21 (90%) pts the episodes fell
in the blanking period (3 months
post ablation)

* 18 were when the pts were still
taking AAD
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* Only 2 (3%) pts continued to
have asymptomatic MSE after 3
months post-ablation

Verma A et al. JCE 2007; 18: 601-6



What 1s the real AF burden after catheter ablation of atrial

fibrillation? A prospective rhythm analysis in pacemaker patients
with continuous atrial monitoring

Steven et al. Fur Heart J 2008; 29: 1037-42



What 1s the real AF burden after catheter ablation of atrial

fibrillation? A prospective rhythm analysis in pacemaker patients
with continuous atrial monitoring

In patients with AF recurrences a significant decrease in AF burden was

achieved.
between 3- and 6-mont

(60%) to 16 (80%).

All symptomatic patients had at lea
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the pauents, who reported 1o e asy
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Steven et al. Fur Heart J 2008; 29: 1037-42



What 1s the real AF burden after catheter ablation of atrial

fibrillation? A prospective rhythm analysis in pacemaker patients
with continuous atrial monitoring

Keywords

OT patients even WIth FErsAr. CLONTINUOUS atrial MONITOring reveals Ar ablation SUCCESS rates cor
assessed by clinical evaluation. Symptomatic freedom of AF correlated well with the actual freed

this highly symptomatic patient cohort.

Atrial fibrillation e Ablation e Pacemaker e Atrial Holter recording

Steven et al. Fur Heart J 2008; 29: 1037-42




Paroxysmal AF burden before and after PV Isolation: an
observational study through ILR

Time to Ist recurrence of AF/AT after the 3-m blanking period.

1° procedure 2° procedure
Pedrote et al. J Cardiovasc Electrophysiol, 2013; 24: 1075-82



Patients with symptomatic and asymptomatic episodes p
post ablation:

Justlfy that the fallure of PV 1solat10n had
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DISCERN AF study
Asymptomatic AF/AFL/AT before and after ablation

Prospective, multicenter study using ICM:

*= . 14), and left atrium size (B = 0.03; P = 98) AF recurrences after

RCA: 12% totally
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Verma A et al. JAMA Intern Med. 2013;173:149-56



Discerning the incidence of symptomatic and asymptomatic
AF Episodes before & after catheter ablation (DISCERN AF)

Prospective, multicenter study using ICM.

Anbrevabions: ARAFLAAT, atrial Fh-illation/atna
=03, e actrocardiography; 1CM, imalantable cardia
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Rhythm-Symptom Correlation in Patients on Continuous
Monitoring After Catheter Ablation of Atrial Fibrillation

Only asymptomatc AF after 3-m follow up: 15%

Tondo C et al. J Cardiovasc Electrophysiol 2014; 25: 154-60



Rhythm-Symptom Correlation in Patients on Continuous
Monitoring After Catheter Ablation of Atrial Fibrillation

Tondo C et al. J Cardiovasc Electrophysiol 2014; 25: 154-60



Rhythm-Symptom Correlation in Patients on Continuous
Monitoring After Catheter Ablation of Atrial Fibrillation

Symptom-Rhythm correlation based on pts symptoms report:
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Assessing Arrhythmia Burden After Catheter Ablation of

Atrial Fibrillation Using an Implantable Loop Recorder
The ABACUS Study

Single-center, prospective, randomized study:

Conventional Monitoring:
Twice daily 1-min pulse rate
assessments by the patient and
three 30-day TTM periods (at
discharge, 5 and 11 m
following ablation)

Kapa S et al. J Cardiovasc Electrophysiol 2013; 24: 875-81



Assessing Arrhythmia Burden After Catheter Ablation of

Atrial Fibrillation Using an Implantable Loop Recorder
The ABACUS Study

Symptom correlation with AF (accuracy checked via ILR): 30%

Kapa S et al. J Cardiovasc Electrophysiol 2013; 24: 875-81



Atrial Arrhythmia Burden on Long-Term Monitoring.in

Asymptomatic Pts Late After AF Ablation

Asymtomatic atrial tachyarrhythmias >30 sec by pt at LTM done
at 3.1+ 1.3 yrs: 5%

Ing atrial high-rate episodes. lable 1 presents patients
ical characteristics before ablation. There were 151
(74.4%); average age was 63.1 = 9.9 years. AF wa
standing persistent in 21 patients. Beta blockers for r
rhythmic reasons were taken by 36 (18%). LTM was
an average of 3.1 = 1.3 years (range, 1.1 to 7.3) afu
last ablation.

For the 7-day monitors, average duration of monil
per patient was 134 = 30 hours with 132 = 30 analy
hours. Of 186 patients undergoing 7-day monitoring
(95.3%) did not have a single episode of an atnal tac
rhythmia =30 seconds. Eight (4.3%) had atrial arrhy
occurrences lasting =30 seconds. Table 2 pmn(s

arrhvthmia burden in these 8 patients. One pati
Winkle et al Am J Cardiol 2012;110:840-4



Incidence of Asymptomatic AF

(o)

+ Discovered incidentally / ECG

+ During AAD Therapy / TTEM

+ PM — ICD recipients / Device memory

+ Post-AF Ablation / TTEM, 7-d Holter, ...

Kerr CR et al. Eur Heart J 1996; 17 (suppl C): 48-51; Nieuwlaat R et al. Eur Heart J 2005; 26: 1422-34; Miyasake Y et al. Circulation 2006; 114: 119-25
Fetsch T et al. Eur Heart J 2005; 26: 1422-34; Patten M et al. Eur Heart J 2004; 25: 1395-404
Israel CW et al ] Am Coll Cardiol 2004; 43:47-5; Glotzer TV et al. Circulation 2003; 107: 1614-9 ; Capucci A et al. ] Am Coll : Cardiol 2005; 26: 1913-20

Oral H et al. J Cardiovasc Electrophysiol 2004; 15: 920-24; Hindricks G et al. Circulation 2005; 112: 307-13; Senatore, G. et al. ] Am Coll Cardiol
2005;45:873-876; Neumann T et al. Europace 2006; 8: 495-8; Vasamreddy C et al. J Cardiovasc Electrophysiol 2006; 17: 134-9 ; Klemm HU et al. J
Cardiovasc Electrophysiol 2006; 17: 146-50 ; Verma A et al. J Cardiovasc Electrophysiol 2007; 18: 1-6 ; Steven D et al. Eur Heart J 2008; 29:1037-42



Presence and duration of AF detected by continuous
monitoring: crucial implications for the risk of TE
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The relationship between daily atrial tachyarrhytmias burden
from implantable device diagnostics and stroke risk
(The TRENDS study)

T'E rates for the overall study group (unadjusted):

Annualized TE Rate
AT/AF Burden Annualized TE Rate Excluding TIAs
Subset (95% Cl), % (95% CI), %

Zero AT/AF burden 1.1 (0.8-1.6) 0.5(0.3-0.9)
Low AT/AF burden (<<5.5 h) 1.1 (0.4-2.8) 1.1(0.4-2.8)

igh AT/AF burden (5.5 h)_# 2.4 (1.2-4.5) 1.8 (0.9-3.8)

AT/AF burden is the maximum duration of AT/AF on any given day in the preceding 30
days

Glotzer TV et al. Circ Arrhythm Electrophysiol 2009;2:474-80



Anticoagulation after AF ablation
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OAT at 12 months after ablation in relation to the CHADS?SCOFe
and the detection of recurrences during 6-month 7- day Holter:

FEIUEREE SCY TGS FTOIICTT U DO Mginniam oooct v amooagu- ICHEIIIu
lation at 12 months: in approximately one-third (34%) of patients  coagulaty
with arrhythmia recurrence during the seven-day Holter, the total — (odds rats
duration of arrhythmia exceeded 48 hours dunng the complete  whereas t
seven-day recording duration, The use of oral anticoagulants at — camt (p =
12 months was 100°6 for patients with a duration of arrhythmia
>48 hours compared with 91% for patients with an arthythmia  Discuss
duration <48 hours (p=0.380).

In the univanate logistic regression, there was a significast The main
association between the use of oral anticoagulation at the  AF ablati

Dagres N et al. Thromb Haemost 2009; 102: 754—758



Thromboembolic Risk Factors According to
CHADS?2 Score 1n the Off- and On-OAT Groups

Themistoclakis et al. J Am Coll Cardiol 2010;55:735—43



Incidence of Embolic and Hemorrhagic Events

Mean follow up: 28+13 and 24+15 months

Off OAT On OAT P

group group
Patients, n (%) 2692 663
Tromboembolic events, n (%) 2 (0.07) 3 (0.45) 0.06
Hemorrhagic events, n (%) 1 (0.04) 13 (2.0) <0.001

Themistoclakis et al. J Am Coll Cardiol 2010;55:735—43



Key message

Clinicians should be aware of the importance
of long-term vigilance for AF recurrence,
especially 1n patients with thromboembolic
risk



HRS/EHRA/ECAS Expert Consensus Statement on
Catheter and Surgical Ablation of Atrial Fibrillation

Minimal monitoring:

« Patients should be seen in follow-up at a minimum of 3 months following the ablation
procedure and then every 6 months for at least 2 years.

* An event monitor should be obtained to screen for recurrent AF/flutter/tachycardia in
patients who complain of palpitations during follow-up.

« An AF/flutter/tachycardia episode is present if it is document by ECG and last at least 30
sec.

« Patients being evaluated as part of a clinical trial or in whom warfarin may be
discontinued should have some type of continuous ECG monitoring performed to
screen for asymptomatic AF/flutter/tachycardia.

* 24-hour Holter monitoring is an acceptable minimal monitoring strategy for patients
enrolled in a clinical trial and i1s recommended at 3 to 6 months intervals for one to two
years following ablation.

Calkins H et al. Heart Rhythm 2012; 4: 816-61



2012 focused update of the ESC Guidelines for
the management of atrial fibrillation

Recommendation for screening of AF:

focus on the identification of truly |
need any antithrombotic therapy, ant

of novel oral anticoagulant drugs

Camm Al et al. Eur Heart J 2012



ACC/AHA/HRS 2014 Guidelines

Class 1

AF catheter ablation is useful for symptomatic paroxysmal AF refractory or intolerant to at least 1 class I or III
antiarrhythmic medication when a rhythm control strategy is desired (Level of Evidence: A)

Prior to consideration of AF catheter ablation, assessment of the procedural risks and outcomes relevant to the
individual patient is recommended. (Level of Evidence: C)

Class Ila

AF catheter ablation is reasonable for selected patients with symptomatic persistent AF refractory or intolerant to at
least 1 class I or III antiarrhythmic medication (Level of Evidence: A)

In patients with recurrent symptomatic paroxysmal AF, catheter ablation is a reasonable initial rhythm control
strategy prior to therapeutic trials of antiarrhythmic drug therapy, after weighing risks and outcomes of drug and
ablation therapy (Level of Evidence: B)

Class IIb

AF catheter ablation may be considered for symptomatic long-standing (>12 months) persistent AF refractory or

intolerant to at least 1 class I or III antiarrhythmic medication, when a rhythm control strategy is desired (Level of
Evidence: B)

AF catheter ablation may be considered prior to initiation of antiarrhythmic drug therapy with a class I or III
antiarrhythmic medication for symptomatic persistent AF, when a rhythm control strategy is desired. (Level of
Evidence: C)

Class III: Harm

AF catheter ablation should not be performed in patients who cannot be treated with anticoagulant therapy during and
following the procedure. (Level of Evidence: C)
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Catheter Ablation of Asymptomatic
Longstanding Persistent AF

Exercise parameters:

Mohanty S et al. J Cardiovasc Electrophysiol. 2014;25:1057-64



Catheter Ablation of Asymptomatic
Longstanding Persistent AF

Exercise parameters in successful vs failed procedures:
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Mohanty S et al. J Cardiovasc Electrophysiol. 2014;25:1057-64




Catheter Ablation of Asymptomatic
Longstanding Persistent AF A

Baseline QoL score and the changes at 12-mo Follow-Up :

AArravoranue rereepoon

Ot the 23 patients eXpeneniing recurmence,
sented with sympromatic recurrenae. Among |
tornatie patients, 215 experienced Ttipae on e
wenkness, 6755 sheriness of breath and anxel
tation, 32%% dizzingss, and 43% reponed exper
patin.

AF Recurrence

After 20 + 5 menths follow-up, 36 (37%
maited recunence free off AAD after a sing
Ol the 13 oalienss experiencing recurrence, 7
17 [63%) had atnal dutter. and 1 (4%5) patic
Mohanty S et al. J Cardiovasc Electrophysiol. 2014;25:1057-64



Catheter Ablation of Asymptomatic |
Longstanding Persistent AF LV

Arrhythmia Status and Heart Rate according to Symptom Status
among patients with recurrence:

After 20 £ 5 months follow-up, 36 (57%) patients
mained recurrence-free off-AAD after a single proced
Of the 25 patients experiencing recurrence, 7 (28%) had
17 (68%) had atrial flutter, and 1 (4%) patient had a
tachycardia. As observed from Holter recording, the ra
of ventricular rate for patients with recurrent AF, flutter,

Mohanty S et al. J Cardiovasc Electrophysiol. 2014;25:1057-64



An European Investigator-initiated, Prospective, Parallel-
group, Randomized, Open, Blinded Outcome Assessment
Multi-centre Trial
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EAST setting and National Pls

EUROPEAN
Heart Rhythm

Approximately 3000 patients

Enrolment in 11 European Countries (200 centres)

Follow-up of all patients until end of trial (event-driven design)
Expected mean follow-up time 3-4 years

Belgium Prof. Hein Heidbuchel, Leuven
Czech Republic  Prof. Josef Kautzner, Prague
Denmark Prof. Axel Brandes, Odense

France Prof. Etienne Aliot, Nancy
Germany Prof. Stephan Willems, Hamburg
Great Britain Prof. John Morgan, Southampton 555 ‘
ltaly Prof. Michele Gulizia, Catania

Prof. Sakis Themistoclakis, Venice >
Netherlands Prof. Isabelle van Gelder, Groningen
Poland Prof. Lukasz Szumowski, Warsaw
Spain Prof. Lluis Mont, Barcelona

Switzerland Dr. Laurent Haegeli, Zurich ,




Adequate and early comprehensive rhythm control
therapy can prevent AF-related major
complications (stroke, death, heart failure)
compared to usual care

Primary outcome:

Composite of cardiovascular death, stroke, and heart
failure or acute coronary syndrome measured as
hospitalization

Enrolment:
Patients with recent-onset AF at risk for stroke or death




