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Sticherling  et al. Europace  2015 

Antithrombotic management in patients undergoing 
electrophysiological procedures 



Sticherling  et al. Europace  2015 

Antithrombotic management in patients undergoing 
electrophysiological procedures 



Ablazione treanscatetere di FA con isolamento 
elettrico delle vene polmonari - 1 



Ablazione treanscatetere di FA con isolamento 
elettrico delle vene polmonari - 2 

Rischio tromboembolico ed 
emorragico legato anche: 
-strumentazione AS 
-creazione di lesioni 
-doppia anticoagulazione 
intraprocedurale 



Author Year Journal TE complication % Overall Bleeding % 

Arbelo E 2017 Eur Heart J  0.4 2.5 

Pothineni NVK  2014 Int J Cardiol. RCT 1.17 
DB 0.7 

RCT 2.13 
DB 4.38 

Stabile G  2014 Europace 0.3 3.05 
Deshmukh A 2013 Circulation 1.02 3.05 
Aldhoon B 2013 Europace 0.42 2.6 

Bertaglia E 2013 JCE 0.34 2.8 

Gupta A 2013 Circ A & E  0.6 3.3 

Shah RU 2012 J Am Coll Cardiol 0.3 5.1 
Piccini JP 2012 Circulation 0.8 2.2 
Cappato R 2010 Circ A & E 0.94 2.8 
Ellis DJ  2009 Circulation 0.6 8.3 
Calkins H 2009 Circ A & E  0.7 2.4 

Periprocedure thromboembolic and bleeding complication in pts 
undergoing AF ablation in the last decade 



Arbelo et al. Eur Heart J 2017 

European registry on catheter ablation of atrial fibrillation 





Calkins et al. Europace 2018 



Calkins et al. Europace 2018 





Di Biase et al. Circulation  2014 

Periprocedural stroke and bleeding complications in 
patients undergoing AF ablation on and off warfarin  



Use of NOACs 

Heidbuchel  Europace 2015 



Use of NOACs 

Heidbuchel  Europace 2015 



Use of NOACs in patients undergoing AF 
ablation 

•Randomized and observational studies 

•Comparable safety and efficacy as  uninter-
rupted warfarin 

•Increasingly used in clinical practice 

•Quick onset and offset of anticoagulation 

•Heterogeneous periprocedural management  

•Lack of studies comparing different NOACs 
or strategies 



uninterrupted (no discontinuation of NOACs) 

mildly interrupted (<12 hours before PVI)  

interrupted (≥ 12 hours before PVI). 

Systematic review and meta-analysis to 
evaluate perioperative strategies with NOACs 

Gorla et al. JACC EP under revision 



Study selection 

Gorla et al. JACC EP under revision 
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Meta-analysis: results-1 

Gorla et al. JACC EP under revision 



Overall  

% (95%CI) 

Uninterrupted 

% (95%CI) 

Mildly 
interrupted 

% (95%CI) 

Interrupted 

% (95%CI) 

Dabigatran 
0.47  

(0.28-0.72) 

0.12 

 (0.00-0.46) 

0.62  

(0.27-1.13) 

0.63  

(0.30-1.08) 

Rivaroxaban 
0.41 

 (0.18-0.71) 

0.20 

 (0.01-0.63) 

0.38  

(0.00-1.51) 

0.58  

(0.23-1.07) 

Apixaban 
0.25 

(0.03-0.67) 

0.18 

(0.00-0.65) 

0.37 

(0.00-1.46) 

1.11 

(0.16-6.21) 

Edoxaban 
2.12 

(0.13-6.39) 
n.a. 

0.00 

(0-22.92) 

1.64 

(0.09-9.98) 

All NOACs 
0.35 

(0.23 – 0.49) 

0.14 

(0.02-0.33) 

0.43 

(0.18-0.78) 

0.49 

(0.29-0.73) 

Results-2: TH complications 

Gorla et al. JACC EP under revision no heterogeneity among the studies (I2= 0) 



Major 
Bleeding 

Overall  

% (95%CI) 

Uninterrupted 

% (95%CI) 

Mildly 
interrupted 

% (95%CI) 

Interrupted 

% (95%CI) 

Dabigatran 
1.24  

(0.73-1.88)  

1.33 

(0.62-2.21) 

1.23 

(0.23-2.99) 

1.32  

(0.76-2.03) 

Rivaroxaban 
1.06 

 (0.68-1.51) 

0.49  

(0.12-1.08) 

1.67  

(0.47-3.59) 

1.41 

(0.83-2.14) 

Apixaban 
1.23  

(0.63-2.02) 

1.38  

(0.64-2.40) 

1.05  

(0.08-3.11) 

1.11 

(0.16-6.21) 

Edoxaban 
3.38 

 (0.54-8.51). 
n.a. 

5.88  

(0.31-30.76) 

1.64  

0.09-9.98) 

All NOACs 
1.12 * 

(0.83 – 1.44) 

0.99  

(0.63-1.43) 

1.44 *  

(0.49-2.86) 

1.17  

(0.86-1.53) 

Results-3: major  bleeding complications 

Gorla et al. JACC EP under revision *Substantial heterogeneity among the studies 



Overall  

% (95%CI) 

Uninterrupte
d 

% (95%CI) 

Mildly 
interrupted 

% (95%CI) 

Interrupted 

% (95%CI) 

Dabigatran 
6.60  

(4.18-9.53) 

7.65  

(2.33-15.67) 

8.75  

(4.81-13.74) 

4.38  

(1.87-7.87) 

Rivaroxaban 
6.00  

(4.01-8.36) 

6.08  

(2.44-11.20) 

9.46  

(3.95-17.03) 

4.68  

(3.03-6.67) 

Apixaban 
5.16  

(3.43-7.21) 

5.09  

(2.79-8.03) 

6.79  

(3.79-10.59) 

1.11  

(0.16-6.21) 

Edoxaban 
6.14  

(1.97-12.41) 
n.a. 

5.88  

(0.31-30.76) 

4.92  

(1.28-14.6) 

All NOACs 
5.07 * 

(3.82-6.49) 

5.05 * 

(3.15-7.36) 

8.27 *  

(5.16-12.86) 

3.53 *  

(2.11-5.29) 

Results-4: overall  bleeding complications 

Gorla et al. JACC EP under revision *Substantial heterogeneity among the studies 



•Observed both when NOACs are uninterrupted or 
interrupted  

•Observed both with the direct thrombin inhibitor 

and factor Xa inhibitors  

•The mechanism is currently unknown  

•However, the prevalence of the clinical outcomes 
for every strategy is within the previously reported 
rates and this is reassuring  

Increased dose of unfractionated heparin to 
reach and maintain target ACT value 



Effect of pre-procedural interrupted apixaban on heparin 
anticoagulation during AF ablation 

Bin Abdulhak et al. J Interv Card Electrophysiol  2015 



•L’utilizzo dei farmaci anticoagulanti nel periodo 
periprocedurale dell’ablazione transcatetere 
dipende dal tipo di procedura e dalla sede del 
substrato 

•La FA è l’aritmia cardiaca più frequente e 
pertanto il trattamento di ablazione viene sempre 
più utilizzato; il trattamento anticoagulante deve 
essere particolarmente attento 

Considerazioni conclusive - 1 



•Per questa procedura, vi sono dati che mostrano che 
la terapia continuativa con warfarin associato ad 
eparina intraprocedurale con ACT>300 ha 
percentuale di tromboembolia e sanguinamento 
accettabile 

•Tutti i NOACs sono una valida e sempre più utlizza-
ta alternativa al warfarin e la loro farmacocinetica 
consente una maggiore flessibilità di utilizzo   

Considerazioni conclusive - 2 
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