
Rhythmuskontrolle bei 
Vorhofflimmern:

State of the Art

Andreas Goette

St. Vincenz-Krankenhaus Paderborn

Working Group Molecular Electrophysiology

University Hospital Magdeburg

Germany



Vorhofflimmern

Behandlung der Grunderkrankung

Upstream-Therapie

Antikoagulation

12-Kanal EKG

Frequenz- und 

Rhythmuskontrolle

Thromboembolie

Risikostratifizierung

VHF-Klassifizierung

Symptomevaluierung

Überweisung?

Präsentation
EHRA-Score
Begleiterkrankungen
1. Beurteilung

Orales Antikoagulans
ASS
Keine Therapie

Frequenzkontrolle ±
Rhythmuskontrolle
Antiarrhythmika
Ablation

ACEIs, ARBs, 
Statine, PUFAs, ...

VHF – Behandlungsstrategien 
(ESC Leitlinien 2010)



ESC Guidelines 2010 (alt)

Camm AJ, et al. ESC Guidelines Afib 2010. Eur  Heart J 



ANTIPAF
„Angiotensin II-Antagonist in 

Paroxysmal Atrial Fibrillation Trial“
Prospektive, randomisierte, doppelblinde, multizentrische Studie

Prof.  Dr. A. Goette, Magdeburg  
Prof. Dr. T. Meinertz, Hamburg

BMBF-Kompetenznetz „Vorhofflimmern“

Inclusion

Documented PAF and SR

(≤ 6 months)

(Age ≥ 18 years)

Stratum A

Randomization

1:1

Stratum B

Randomization

1:1

Group 1

Placebo

n = 211

Group 2

40 mg Olmesartan

n = 211

concomitant

-blocker 

therapy

yes no



ANTIPAF: Tele-ECG

Inclusion

87,818 tele-ECGs

analyzed in 425 pts 

Stratum A

Randomization

1:1

Stratum B

Randomization

1:1

Group 1
Placebo

n = 211

(ITT-population)

44,888 tele-ECGs

Group 2
40 mg Olmesartan

n = 214

(ITT-population)

42,930 tele-ECGs

Stratification

concomitant

β-blocker 

therapy

yes no

97,159 tele-ECGs 

recorded in 425 pts

9,341 (9.6%) tele-ECGs

excluded by quality control

207 tele-ECGs per patient

1.12 tele-ECGs per 

patient and FU day



p=0.770

Number of patients (n)

Primary Endpoint
(AF burden)

Goette et al. ANTIPAF Trial. Circulation A&E 2012



Camm et al. ESC 2012

Updated AF-Guideline 2012



AFFIRM Study: on-treatment analysis





Ahmed et al. JAMA 2008



AAD (History)
1914 Quinidine

1950 Lidocaine
1951 Procainamide

1956 Ajmaline

1962 Disopyramide
1967 Amiodarone

1972 Mexiletine
1975 Flecainide

1976 Propafenone

1985 Sotalol

2000 Dofetilide

2009 Dronedarone

1989 CAST



Amiodaron (MW = 682)

Dronedaron (MW = 593)
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Dronedarone vs Amiodarone

Sun et al. Circulation 1999;100:2276–2281



ATHENA: Primary Endpoint
„Time to first cardiovascular hospitalization or death“
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DR 400mg 2x tgl

HR=0,76

p<0,001

Hohnloser SH et al. N Engl J Med 2009;360:668-678



Stroke, systemic embolism, myocardial 
infarction or cardiovascular death

Cumulative Incidence

Days

60 120 1800

0.00

0.01

0.02

0.04

0.05

0.03

Dronedarone 1619 1421 930 353

Placebo 1617 1445 908 377

Number at risk :
30 90 150

First Co-primary 
Outcome

Dronedarone Placebo
Dronedarone vs 

placebo 
HR and 95% CI

43 (2.7%) 19 (1.2%)
2.29 (1.34 – 3.94) 

p=0.002
Dronedarone

Placebo



Updated AF-Guideline 2012

Camm et al. ESC 2012



Efficacy of AAD 
(Meta-Analysis of 30 Studies)

0.1 0.2 0.5 1 2 5 10 100

Dronedarone N=1131 .53 (.40, .72, p=.0002)

Propafenone N=1228 .36 (.28, .48, p<.0001)

Amiodarone N=978 .22 (.16, .29, p<.0001)

Sotalol N=1404 .40 (.31, .52, p<.0001)

Flecainide N=305 .31 (.19, .49, p<.0001)

Antiarrhythmic Efficacy

Freemantle et al. Europace. 2011 Mar;13(3):329-45 



0.5 1 2 5 10 100

Sotalol 

n=873
4,32 (1,59 - 11,70) p=0,013 

Amiodarone 

n=653

2,73 (1,00 - 7,41) p=0,049 

Dronedarone 

n=3.378
0,85 (0,67 - 1,09) p=0,165

Freemantle N, et al. Circulation Nov 2009;120:S691–2:Abstract 2752.

MTC*

Europace. 2011 Mar;13(3):329-45. Epub 2011 Jan 11 

*mixed treatment comparison

AAD & Mortality 
(Meta-Analysis of 30 Studies)



Camm et al. ESC 2012

Updated AF-Guideline 2012



Antiarrhythmische Medikation und/oder linksventrikuläre 
Ablation zur Rhythmuskontrolle bei Vorhofflimmern

keine oder minimale strukt. Herzerkrankung

paroxysmal persistent

Wahl des Patienten

Dronedaron

Flecainid

Propafenon

Sotalol

Wahl des Patienten

Katheter-

Ablation

Amiodaron

a

b

a – normalerweise Pulmonalvenen-Isolation;   b – umfassendere LA ablation kann notwendig sein

c – Vorsicht bei KHK                                        d – nicht empfohlen bei LVH
Eur Heart J doi:10.1093/eurheartj/ehs253



Haissaguerre et al. NEJM 1998



Complex pathophysiology 

of persistent AF

Involvement of RA 

in 20 – 25% of pts 

with persistent AF 

Hocini et al; JACC 2010

Rostock et al; CircEP 2008

Haissaguerre et al, JCE2005

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

Atrial Fibrillation. Heart Rhythm 2007; 4: 816-61.



Lesion-Sets in persistent AF

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

Atrial Fibrillation. Heart Rhythm 2007; 4: 816-61.



Pulmonalvenenisolation



Endoskopische Laserablation
(St. Vincenz-Krankenhaus Paderborn)



229 pts after PVI
with and without AA

Catheter ablation for atrial fibrillation: 
are results maintained at follow-up? 

Ouyang et al. Circulation 2010

161 pts after first PVI
(3D Mapping, double Lasso)

78 pts after last PVI
(12 pts with 3xPVI)

46%

79%

Paroxysmal AF



Driver Domains in Persistent Atrial Fibrillation

CLINICAL PERSPECTIVE

by Michel Haissaguerre, Meleze Hocini, Arnaud Denis, Ashok J. Shah, Yuki 

Komatsu, Seigo Yamashita, Matthew Daly, Sana Amraoui, Stephan Zellerhoff, Marie-

Quitterie Picat, Adam Quotb, Laurence Jesel, Han Lim, Sylvain Ploux, Pierre 

Bordachar, Guillaume Attuel, Valentin Meillet, Philippe Ritter, Nicolas Derval, 

Frederic Sacher, Olivier Bernus, Hubert Cochet, Pierre Jais, and Remi Dubois

Circulation

Volume 130(7):530-538

August 12, 2014

Copyright © American Heart Association, Inc. All rights reserved.



Biatrial schema is divided into 7 regions: 
1. indicates the left pulmonary veins and left appendage

2. right pulmonary veins and posterior interatrial groove

3. inferior and posterior left atrium

4. upper half of right atrium and appendage

5. lower half of right atrium

6. anterior left atrium and roof

7. anterior interatrial groove).

Haissaguerre M et al. Circulation. 2014;130:530-538



Distribution of drivers (focal breakthroughs, 

asterisk; reentry events, curved arrows) in 7 

regions is reported as the percentage of patients. 

Haissaguerre M et al. Circulation. 2014;130:530-538



The arrhythmogenic driver-density maps of 3 

patients showing 2-, 3-, and 5-driver regions, 

respectively. 

Haissaguerre M et al. Circulation. 2014;130:530-538





The median (first and third quartiles) number of driver 

regions ablated to terminate AF increases with the duration 

of persistent AF. Two regions were targeted in patients 

presenting in sinus rhythm (SR). 

Haissaguerre M et al. Circulation. 2014;130:530-538



Antiarrhythmische Medikation und/oder linksventrikuläre 
Ablation zur Rhythmuskontrolle bei Vorhofflimmern

keine oder minimale strukt. Herzerkrankung

paroxysmal persistent

Wahl des Patienten

Dronedaron

Flecainid

Propafenon

Sotalol

Wahl des Patienten

Katheter-

Ablation

Amiodaron

a

b

a – normalerweise Pulmonalvenen-Isolation;   b – umfassendere LA ablation kann notwendig sein

c – Vorsicht bei KHK                                        d – nicht empfohlen bei LVH
Eur Heart J doi:10.1093/eurheartj/ehs253



ladwig@helmholtz-muenchen.de



QUINTA: Quality-of-Live-Inventory-
Tailored-for-Atrial-Fibrillation Patients 

Vital exhaustion: feelings of sustained fatigue, emotional burn-out,

feelings of dejection as result of prolonged exposure to various sources 

of life stress.

Depression, depressed mood: negative affectivity, reduced drive,

endocrine and inflammatory perturbations, cognitive impairments

Ilness intrusiveness: high impact on daily living, being preoccupied

by the disease condition, pessimistic outlook on the future course 

of disease, negative self perceived health

Well-being: components of positive mood; vitality, general interests, 

positive drive



.





Contributors to Quality of Life  (PC) in AF 
patients at baseline.

Findings from a multivariate regression analysis



Subjective Wellbeing (SWB): Mean Scores at baseline and at 6 months 

follow-up, stratfied for sex and age (65 years)



Prevalence of Depressed Mood Severity and 
Caseness of  MDD stratified for AF Type

von Eisenhart Rothe, Goette& Ladwig EUROPACE 2014



Prevalence of Depressed Mood Severity and 
Caseness of  MDD stratified for AF Type

von Eisenhart Rothe, Goette& Ladwig EUROPACE 2014



ANTIPAF
„Angiotensin II-Antagonist in 

Paroxysmal Atrial Fibrillation Trial“
Prospektive, randomisierte, doppelblinde, multizentrische Studie

Substudie: Kann ein Arzt die QoL seiner Patienten schätzen?

BMBF-Kompetenznetz „Vorhofflimmern“

Inclusion

Documented PAF and SR

(≤ 6 months)

(Age ≥ 18 years)

Stratum A

Randomization

1:1

Stratum B

Randomization

1:1

Group 1

Placebo

n = 211

Group 2

40 mg Olmesartan

n = 211

concomitant

-blocker 

therapy

yes no



Conclusions: In patients with AF, even in the absence of significant concomitant cardiac

diseases, depression, followed by sleeping disorder and physical inactivity were significantly

associated with discordance. These findings should be considered by physicians when

choosing treatment strategies

von Eisenhart Rothe,…, Ladwig and Goette. Am Heart J 2013; 166(3):589-96



ESC AF Guidelines 2012

Cardioversion



Indikationen für elektrische und pharmakologische Kardioversion und Wahl des 
Anti-arrhythmikums zur Kardioversion bei Patienten mit kürzlich aufgetretenem 

Vorhofflimmern

kürzlich aufgetretenes Vorhoflimmern

hämodynamisch instabil neinja

je nach Wahl durch Patient/Arzt
elektrisch

pharmakologisch

strukt. Herzerkrankung

schwer moderat keine

notfall-

mäßig
elektiv

Amiodaron 

i.v.

Ibutilide i.v.

Vernakalant i.v.

elektrische 

Kardioversion

Amiodaron

i.v.

Amiodaron 

i.v.

Pill in the pocket

(Hochdosis)

Flecainid

Propafenon

Flecainid i.v.

Ibutilid i.v.

Propafenon i.v.

Vernakalant i,v.

Eur Heart J doi:10.1093/eurheartj/ehs253



*Anticoagulation should normally be continued for 4 weeks after a cardioversion attempt except 
when AF is recent onset and no risk factors are present
†Long-term OAC if stroke risk factors and/or risk of AF recurrence/presence of thrombus

Cardioversion Strategy in AF

AF for Cardioversion

AF onset <48 hours

Conventional OAC or TOE

3 weeks therapeutic OAC

Heparin

Cardioversion

SR

4 weeks anticoagulation*

Consider if long-term OAC indicated†

Risk factors

YES NO

TOE strategy

Heparin No LAA thrombus LAA thrombus

Cardioversion

AFSR AF

Risk factors

NO

Long-term OAC indicatedNo long-term OAC YESNO

YES

Opt for rate control
if LAA thrombus

still present

Therapeutic
OAC for 3 weeks

Conventional Route

TOE Strategy

Recent-onset AF

ESC AF Guidelines. Eur Heart J 2010;31:2369–2429
AF=atrial fibrillation; LAA=left atrial appendage; OAC=oral anticoagulant; 
SR=sinus rhythm; TOE = transoesophageal echocardiography



Camm et al. ESC 2012

Updated AF-Guideline 2012



Updated AF-Guideline 2012



Medizinische Klinik II
St. Vincenz-Krankenhaus Paderborn

Vielen Dank !


