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AF prevalence and AF ablations in western world

• Estimates suggest an AF prevalence of 
approximately 3% in adults ≥ 20 years 

Bjorck S, et al. Stroke 2013;44:3103-3108
Haim M, et al. J Am Heart Assoc 2015;4:e001486.

• 8,700,000 adults → 260,000 AF cases

• National registry → 942 AF Ablations (2018)

• Only 0.4% of total AF patients

• 506 AF Ablations/million p. (2016)

• Only 2% of total AF patients
Βασιλικός Β. και συν. Πανελλήνιο Καρδιολογικό Συνέδριο 2019, Ιωάννινα
Hindricks G et al. The EHRA White Book 2017
Raatikainen et al. Europace 2017;19:ii1–ii90



Study Study 
population 

(n)

Place Time 
period

Age 
(AF patients, 

years)

Prevalence (%) Incidence 
(n/1000 

person-years)

Johansson et 
al 2017 1

75,779 Sweden 2011-2012 73.5 (mean) 3.88 4

Wilke et al 
2013 2

8,298,896 Germany 2007-2008 73.1 (mean) 2.13 4.1

Murphy et al 
2007 3

362,155 Scotland 2001-2002 75-84 (median) 0.87 0.9

Heeringa et al 
2006 4

6,808 The Netherlands 1993-2000 75-79 (median) 5.5 (≥55 years) 9.9 (≥55 years)

The incidence of AF

1 Johansson et al. Clinical Epidemiology 2017:9 53-62
2  Wilke et al. Europace 2013;15:486-493
3  Murphy et al. Heart 2007;93:606-612
4  Heeringa et al. Eur Heart J. 2006;27:949-53
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The incidence of AF
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The incidence of AF in the entire population was 4.0 per 1,000 person-years.

In 20-80 y the total AF 
incidence is 0.63 per 
1,000 person-years.

AF incidence (per year): 
630 new patients /1,000,000 people 

Greece: 88 ablations/ 1,000,000 people

Germany: 506 ablations/ 1,000,000 people

14% of  the patients ablated

80% of  the patients ablated



The incidence of AF

Johansson C et al. Clinical Epidemiology 2017:9 53–62

The incidence of AF in the entire population was 4.0 per 1,000 person-years.

~80%~20%



Calkins et al. 2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on catheter and surgical 
ablation of AF



AF Ablation In Special Categories of Patients

Catheter Ablation of AF 

• as First-Line Therapy

• in Patients with Asymptomatic AF

• in Patients with Heart Failure

• in Older People

• In patients with persistent / long-standing AF



Hakalahti et al. Europace 2015;17:370-378

2016 ESC Guidelines for the management of AF. European Heart Journal 2016;37:2893-2962

Risk of recurrence of AF



• Prognosis of lone AF

• 106 patients after the 1st AF episode

44% 5.8 years

Rostagno et al. Am J Cardiol. 1995;76:837-9



CABANA Trial
Catheter ABlation vs ANtiarrhythmic Drug Therapy in Atrial Fibrillation 

Packer D, et al. Heart Rhythm Society’s 39th Annual Scientific Sessions. May 16, 2018 
Packer D, et al. American Heart Journal 2018;199: 192-199
Packer D, et al. JAMA 2019;321:1261-1274



Ablation in Patients with Asymptomatic AF



• The writing group believes that AF ablation may be 
considered in select asymptomatic patients with 
paroxysmal or persistent AF when performed by an 
experienced operator and following a detailed 
discussion of the risks and benefits of undergoing 
the procedure (Class IIb, LOE C-EO)

Calkins et al. 2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on catheter and surgical 
ablation of AF
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“Trial of Sinus Rhythm”



Importance of Asymptomatic AF

• Men
• Older Age
• Persistent AF
• Comorbidities 

Thind M et al. Am J Cardiol 2018;122:1677−1683

from the ORBIT-AF Registry



Patients with asymptomatic AF:
• younger
• more often men 
• Less HF

composite of cardiovascular 
morbidity and mortality

Patients with asymptomatic AF (n=157 [30%]) were 
compared with patients with symptomatic AF (n=365 [70%]).

• RACE trial: rhythm vs rate

Rienstra et al. Heart Rhythm 2014;11:939-945



• 61 asymptomatic pts with Longstanding Persistent AF
• After 20±5 months follow-up, 36 (57%) patients were 

recurrence free

Successful ablation improved exercise performance

Mohanty et al. J Cardiovasc Electrophysiol, 2014;25:1057-1064



• 25 pts (41%) had recurrence
• 21 of the 25 (84%) became symptomatic 

of recurrence
• 34% became symptomatic post ablation

Mohanty et al. J Cardiovasc Electrophysiol, 2014;25:1057-1064

• 61 asymptomatic pts with Longstanding Persistent AF
• After 20±5 months follow-up, 36 (59%) patients were 

recurrence free



AF Ablation in Patients with Heart Failure



Marrouche et al. N Engl J Med 2018;378:417-27

• Patients with HF and a history of symptomatic (paroxysmal or 
persistent) AF

• LVEF ≤ 35%, ICD or CRT-D

• NYHA class II-IV

• Major exclusion criteria: candidacy for heart transplantation or 
planned cardiovascular intervention

• Ablation or Drug (rate or rhythm control) therapy

• Composite of death from any cause or hospitalization for worsening 
HF

Patient Profile 

Randomization

Primary End Point



Marrouche et al. N Engl J Med 2018;378:417-27

9.8% Ablation

AF Ablation
Jan 08 - Jan 16
PVI, PVI+more in 
50% of ptns
1,24 procedure/pt

Medical 
treatment 
rhythm or 
rate control

84.4% Ablation

median follow-up: 37.8 m
-44 patients -23 patients



Marrouche et al. N Engl J Med 2018;378:417-27

-47% -44%-38%



Marrouche et al. N Engl J Med 2018;378:417-27

Concerns about CASTLE-AF results

• The total duration of AF is not reported

• Despite randomization there was a significant 
difference between the two groups in crucial 
baseline characteristics (Ischemic HF [Abl: 42% vs 
C:51%], diabetes [Abl: 24%vs C:36%], digoxin 
treatment [Abl: 20% vs C:30%])

• Number of randomized patient with missing or 
excluded data/events from primary analysis (44 in 
ablation group vs 23 in control group)



Marrouche et al. N Engl J Med 2018;378:417-27

The profile of HF patients with AF who are likely to 
benefit from ablation

• Patients with symptoms attributed to AF

• Age <71y

• Mean LVEF 32%

• LA ≤ 59mm (mean 48mm)



• ΗF is present in 
34% of AF 
patients

• AF in 42% of 
HF patients

Who was first?

Atrial Fibrillation and Heart Failure:
A bad combination

Cleland JG, et al. Eur Heart J 2003; 24:442-463.
Nieuwlaat R, et al. Eur Heart J 2005; 26:2422-2434.

EuroHeart Failure survey



AF ablation in Older People



AF outcomes in elderly compared with nonelderly patients

Authors No. of 
elderlya

No. of 
comparison

Follow-up 
duration

Success 
elderly a

Success 
nonelderly P

Bunch et al. 
2010 1 35 717 12 mo 78 % 75 % P = NS

Corrado et al. 
2008 2 174 N/A 12 mo

73 % -1st 
procedure
80 % - 2nd 
procedure

N/A N/A

Zado et al. 
2008 3 32 1130 18 mo 86 % 88 % P = NS

Shah et al. 
2012 4 609 3547 Median 1.58 y Not observed Not observed N/A

Santangeli et 
al. 2012 5 103 2651 18 mo 69 % 71 % P = NS

Lim et al. 2011 
6 123 732 12 mo WACA: 64%

WACA-L: 82%
WACA: 84 % b

WACA-L: 80 % b N/A

1 Bunch et al. Pacing Clin Electrophysiol. 2010;33:146–52
2 Corrado et al. J Cardiovasc Electrophysiol. 2008;19:807–11
3 Zado et al. J Cardiovasc Electrophysiol. 2008;19:621–6
4 Shah et al. J Am Coll Cardiol. 2012;59:143–9
5 Santangeli et al. J Cardiovasc Electrophysiol. 2012;23:687–93
6 Lim et al. J Card Rhythm Manage. 2011;2:206–11

WACA wide area circumferential ablation, WACA-L wide area 
circumferential ablation with additional linear lines in the 
left atrium
a No. of elderly includes those ≥75 years of age
b 55–75 year age group



Prevalence of major AF ablation complications in the elderly

Major 
Procedural 

Complications

Bunch 
et al. (%) 1

Corrado
et al. (%) 2

Zado
et al. (%) 3

Shah 
et al. (%) 4

Lim 
et al. (%) 6

Santangeli
et al. (%) 5

Death Elderly
Nonelderly

0
0.7 0 0

0# NA 0.8
0.5c

0
0

Stroke/TIA b Elderly
Nonelderly

0
0.9 0.5 2.9

0.3 c NA 0.8
0.4c

0
0

Pericardial 
effusion/Tampo
nade

Elderly
Nonelderly

2.8
1.3 0 0

0.8 c NA NA 1
0.5

LA-esophageal 
fistula

Elderly
Nonelderly

0
0 0 0

0.07c NA NA 0
0

PV stenosis Elderly
Nonelderly

0
0.1 0 0

0.07c NA NA 0
0

Deep venous 
thrombosis

Elderly
Nonelderly

2.8a

0 0 0
0.07c NA NA 0

0

Total major and 
minor 
complications

Elderly
Nonelderly

8.5 %
4.1 % 2 % 8.8 %

3.6 %
19.2 %d

12.7 %c NA 3.9 %
5.0 %

a Significant P value
b Includes acute and within 30 days postprocedure
c Nonelderly age groups combined
dAges 75–84 and ≥85 combined

1 Bunch et al. Pacing Clin Electrophysiol. 2010;33:146–52
2 Corrado et al. J Cardiovasc Electrophysiol. 2008;19:807–11
3 Zado et al. J Cardiovasc Electrophysiol. 2008;19:621–6
4 Shah et al. J Am Coll Cardiol. 2012;59:143–9
5 Santangeli et al. J Cardiovasc Electrophysiol. 2012;23:687–93
6 Lim et al. J Card Rhythm Manage. 2011;2:206–11



Packer D. ESC Congress 2019, Paris, France
Packer D et al. JAMA. 2019;321:1261-1274



Packer D. ESC Congress 2019, Paris, France
Packer D et al. JAMA. 2019;321:1261-1274



Ablation in Patients with Long-Standing Persistent AF 



AF Ablation: Long-term results 

Study

No. of 
pts

Mean 
Age

AF type Ablation strategy Mean Follow-
up (years)

Results

Success Rate

No. of 
proced.

Pts on 
AAD

after 1st

procedure
after last  

procedure

Ouyang 

(2010)1

161 59,8 paroxysmal PVI, occasional 
linear ablation

4.6 46,6% 79,5% 1,5 15%

Medi

(2011)2

100 54 paroxysmal PVI 3,25 49% 82% 1,22 27%

Weerasooriya

(2011)3

100 55,7 64 paroxysmal, 22 
persistent,

14 long-standingng
persistent

PVI, CTI ablation 
± linear ablation

4,5 29% 63% 1,75 NA

Sorgente

(2012)4

103 53,5 40 paroxysmal,

63 non-paroxysmal

PVI, ±linear 
ablation

± extra PV 
triggers

6 23% 39% 1,5 NA

Tilz (2012)5 202 61 Long standing persistent PVI, ±CFAE, 
±targeted ablation

4.7 20% 45% 1,9 12%

De Bortoli (2013)6 66 58 non-paroxysmal PVI+CFAE 
ablation

3,3 32% 57,6% 1.7 24% on 

β-blockers

AF: atrial fibrillation, CFAE: complex fractionated atrial electrograms, CTI: cavo-tricuspid isthmus, PV: pulmonary vein, PVI: pulmonary vein isolation, SR: sinus rhythm
1 Ouyang et al. Circulation 2010;122:2368-2377
2 Medi et al. J Cardiovasc Electrophysiol 2011;22:137-141
3 Weerasooriya et al. JACC 2011;57:160-6

4 Sorgente et al. Am J Cardiol 2012;109:1179-1186
5 De Bortoli et al. J Interv Card Electrophysiol. 2013;38:19-26
6 Tilz et al. JACC 2012;60:1921-1929



Packer D. ESC Congress 2019, Paris, France
Packer D et al. JAMA. 2019;321:1261-1274



Packer D. ESC Congress 2019, Paris, France
Packer D et al. JAMA. 2019;321:1261-1274



The risks of catheter ablation

Kirchhof P et al. European Heart Journal 2016



Antiarrhythmics for maintaining sinus rhythm after
cardioversion of atrial fibrillation (Review)

Lafuente-Lafuente C et al. Cochrane Database Syst Rev. 2015;(3):CD005049

• Compared with controls, class IA drugs quinidine and disopyramide (OR 2.39, 95% 
confidence interval (95% CI) 1.03 to 5.59, number needed to treat to harm (NNTH) 
109, 95% CI 34 to 4985) and sotalol (OR 2.23, 95% CI 1.1 to 4.50, NNTH 169, 95% CI 
60 to 2068) were associated with increased all-cause mortality.

• All analysed drugs increased withdrawals due to adverse affects and all but 
amiodarone, dronedarone and propafenone increased pro-arrhythmia.

Overall Mortality

59 studies 
21,305 patients





Cheng et al. JACC 2019;74:2254-64
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Cheng et al. JACC 2019;74:2254-64

<21 AF ablations/year
21 - 52 AF ablations/year
>52 AF ablations/year



• When and How to Refer a Patient for AF Ablation



Ευχαριστώ για την προσοχή σας!


