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Treatment of atrial fibrillation 

• The focus is on: 

- Rhythm control therapy (ablation, antiarrhythmic drugs) 

- Rate control (antiarrhythmic drugs, pace & ablate) 

- Prevention of thromboembolism (oral anticoagulation, LAA occluder) 

 

• Much less attention on: 

Primary & secondary prevention with risk factor management/life-style changes 

Patient selection for AF ablation and impact of RF management 



The pathophysiological triangle in atrial fibrillation 

Trigger Fibrotic Substrate 

Modulators 

- Pulmonary vein foci 
- Extra-pulmonary vein foci 

- Fibrotic atrial cardiomyopathy (FACM) 
- Severe atrial disease induced by 

e.g. mitral stenosis or hypertrophic  
obstructive cardiomyopathy 

- Hypertension 
- Obesity 
- Obstructive sleep apnoe 
- Other cardiac risk factors 

- Inflammation 
- Cancer 
- Surgery 

- Electrical remodeling 
- Autonomic nervous system 
- Endurance sports 
- Others 

- Initiation - Maintenance 

- Multiple potential 
mechanisms 

Atrial 
fibrillation 

Kottkamp H, et al.: JACC EP 2016;2:140-142 
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• The link of AF with obesity is becoming increasingly clear. 

• The mechanistic pathways are multifactorial: 

- left atrial enlargement 

- diastolic dysfunction 

- inflammation 

- role of epicardial fat not fully elucidated (e.g. paracrine effects) 

- frequent combination with other cardiac risk factors 

- others 
Nalliah, Sanders, Kottkamp, Kalman: Eur Heart J 2016:37:1565-72 
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Goal directed weight managment in an atrial fibrillation cohort (LEGACY) 

Patient selection for AF ablation and impact of RF management 

Pathak RK,… , Sanders P: JACC 2015;65:2159-69 

• 355 pts with AF and with BMI ≥27 kg/m2 were offered weight management 

• Group 1 weight loss ≥10%, Group 2 WL 3-9%, Group 3 WL <3% 



Aggressive risk factor reduction … outcome of ablation (ARREST-AF) 
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Pathak RK,… , Sanders P: JACC 2014;64:2222-31 

• 149 pts with AF and with BMI ≥27 kg/m2 and ≥1 cardiac RF 

• Group 1 (n=61) aggressive RFM pts, Group 2 (n=88) control pts 

• «aggressive» RFM management: diet, exercise, hypertension, sleep apnoe, alcohol, tobacco,… 



Obesity and ablation outcome 

Patient selection for AF ablation and impact of RF management 

• Ablation outcome could be worse because 

- the atria are more «sick» in obese patients 

 

• Ablation outcome could also be worse because 

- the atria are enlarged in obese pts which makes catheter navigation more difficult 

- the whole procedure is more difficult in obese pts (groin puncture, fluoro picture, etc.) 

- the sedation is more difficult in obese pts 

 

• … or a combination 



Risk factors vs. 
Fibrosis (VM) 
as predictors for 
ablation outcome 

Schreiber D., … , Kottkamp H.: JCE 2017 
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Modulators are not the main fibrosis makers 
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Kottkamp H: JCE 2012;23:797-799 

Kottkamp H: Eur Heart J 2013;34:2731-2738 

Atrial fibrosis is the pathophysiological key player of the AF substrate 
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Boldt A, Hindricks G, Kottkamp H, et al.: Heart 2004;90:400-405 
Corradi D, et al.: Heart Rhythm 2014;11:1250-58 

AF 

SR 

P = n.s. 

Immunohistology 
for collagen type I Histology from specimen 

during AF surgery 

Collagen I 

Pathophysiology: Atrial fibrosis is the fundamental histologic finding in AF 
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Classic cardiovasc. risk factors are not the main „fibrosis makers“ 

• 72-year old pt 

• Persistent AF for 9 months 

• St.p. electrical CV, St.p. Amiodarone 

• CAD, St.p. bypass surgery 

• Arteriel hypertension 

• Diabetes mellitus 

• Obesity  

• 72-year old pt 

• Persistent AF for 8 months 

 

• No risk factors 
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Classic cardiovasc. risk factors are not the main „fibrosis makers“ 

• 69-year old pt 

• Paroxysmal AF 

 

• No risk factors (LA 39mm) 
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FACM 0 
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FACM 3 
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Risk factors: 
Heart failure 
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Age >65 years 
Age >75 years 
Diabetes mellitus 
Stroke/TIA 
Vascular disease 
Obesity 
OSA 

Risk factors 
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1-3 4-6 7-9 10-12 13-24 >24 
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Classic cardiovasc. risk factors are not the main „fibrosis makers“ 

Kottkamp H, et al.: J Cardiovasc Electrophysiol 2016;27:22-30 
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Classic cardiovasc. risk factors are not the main „fibrosis makers“ 
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Schreiber D., … , Kottkamp H.: JCE 2017 
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Schreiber D., … , Kottkamp H.: JCE 2017 



Classic cardiovasc. risk factors are not the main „fibrosis makers“ 

Patient selection for AF ablation and impact of RF management 

Mahnkopf C, et al.: Heart Rhythm 2010;7:1475-81 



Classic cardiovasc. risk factors are not the main „fibrosis makers“ 
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Mahnkopf C, et al.: Heart Rhythm 2010;7:1475-81 



Autopsy data on fibrosis in AF: No correlation to age and risk factors 

Platonov PG, et al.: JACC 2011;58:2225-32 

Blue circles    = paroxysmal AF 
Red circles     = permanent AF 
Green circles = no AF 
 

• No correlation at all could be detected between patient age and 
increase in the extent of fibrosis or fatty changes in atrial tissue, in 
either total material or subgroup analysis. 

 

• Atrial samples taken from age-matched AF-free pts contained 
negligibly low amounts of fibrofatty tissue despite similar clinical 
profile (No-AF group CHA2DS2-VASc Score 4.3±1.9). 
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Is one risk factor/modulator enough to result in AF? 

Example: Why do some pts after cardiac surgery get AF but most do not? 
 

• 54 pts having cardiac surgery without a history of AF 

• Pre-operative blood draw (serum markers for collagen) plus left and right atrial biopsies 

• 18 pts developed AF, 36 pts remained in normal SR 

 

• LA fibrosis and serum markers for collagen were both significantly higher in pts who 

developed AF vs. pts with stable SR 

Swartz MF, et al.: JACC 2012;60:1799-806 
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Kottkamp H: JCE 2012;23:797-799 

Kottkamp H: Eur Heart J 2013;34:2731-2738 

Modulator surgery brings sub-threshold fibrosis to manifestation of AF 

First manifestation 
of AF 

Patient selection for AF ablation and impact of RF management 

Pre-existing 
subthreshold  FACM 

Acutely 
active modulator 

Kottkamp H, et al.: JACC EP 2016;2:140-142 
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Modulator surgery brings sub-threshold fibrosis to manifestation of AF 
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Active modulator 

Kottkamp H, et al.: JACC EP 2016;2:140-142 

Pre-existing 
subthreshold  FACM 
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Kottkamp H, et al.: J Am Coll Cardiol 2015;65:196-206 

Kottkamp H, et al.: JACC EP 2017;3:643-653 
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Bariatric surgery and the risk of new-onset AF in Swedish obese subjects 
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Jamaly J, et al.: JACC 2016;68:2497-504 



AF treatment: Life-style change first or ablation first? 

Patient selection for AF ablation and impact of RF management 

• Clear evidence: In pts with massive obesity and moderate burden of AF, substantial 

weight loss will very likely result in lower burden of AF and perhaps even freedom of AF 

 

• Option 1: Pts with symptomatic AF and metabolic syndrome should be advised to 

undergo life-style changes prior to scheduling an ablation procedure 

- but most of these pts hate that… 

- and the AF burden may simply be too large to recommend such a strategy 

 

• Option 2 reverse approach: Ablation first with elimination of AF, allowing return to 

more active life-style resulting in effective and long-lasting risk factor management 
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Multimodal substrate examination: PBP, FAM, and MRI  

Tarek Zghaib, Saman Nazarian, et al.: JACC EP 2018;4:59-68 

• Mapping during sinus rhythm 

• Point-by-point mapping PBP, mean 82 points 

• Fast automated mapping (FAM with CMC), mean 734 points 

• Mean bipolar voltage FAM 1.20 ± 1.36mV 
Mean bipolar voltage PBP 0.91 ± 0.99mV 
 

• 20th percentile, FAM 0.08 vs. PBP 0.18mV 

• 40th                     FAM 0.25 vs. PBP 0.42mV 

 

• 60th                     FAM 0.69 vs. PBP 0.73mV 

• 80th                     FAM 1.52 vs. PBP 1.54mV 

 

• 99th                     FAM 6.26 vs. PBP 4.65mV 

 

 

Mapping and ablation of atrial fibrillation  



• 10 pts with structurally normal atria 

• 20 pts with scar-related atrial arrhythmias 

 

• 3.5-mm tip electrode (Thermocool) vs. 1-mm multi-electrode-mapping catheter (Pentaray) 

 

• LA Mapping points in scar group: mean 1858 vs. 472 points 

 

• Normal bipolar voltage similar: fifth percentile 0.48 vs. 0.52mV 

 

• In pts with scar-related arrhythmias, area of bipolar voltage <0.5 mV was smaller with 1-
mm electrode catheter: 14.7 vs. 20.4cm2. 

• The mean bipolar voltage amplitude in these areas was higher with 1-mm electrode 
catheter: 0.28 vs. 0.17 mV 

High resolution mapping in normal and diseased left atria 

Anter E, et al.: Circ AE 2015;8:537-545 

Mapping and ablation of atrial fibrillation  


