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Γνωστοποιήσεις 

• “Οι απόψεις που εκφράζονται σε αυτή την παρουσίαση ανήκουν στον ομιλητή 
και δεν εκφράζουν απαραίτητα τις απόψεις της εταιρείας. 

• Για όλα τα φαρμακευτικά προϊόντα που αναφέρονται παρακαλείσθε να 
συμβουλεύεσθε τις εγκεκριμένες Περιλήψεις Χαρακτηριστικών των Προϊόντων”

• Ο ομιλητής έχει λάβει τιμητική αμοιβή από 
την Pfizer Hellas.



Bernard Lown (1921- )

Lown B, et al. JAMA. 1962;182:548–555.

Lown B, et al. N Engl J Med. 1963;269:325–331.



LAA thrombus 



• LAA flow velocities tend to diminish and 

Spontaneous Echo Contrast can develop 

immediately after cardioversion

• Atrial stunning has been reported with all methods 

of conversion of AFib to sinus rhythm: 
• Transthoracic electrical cardioversion 

• Low-energy internal electrical cardioversion

• Pharmacological cardioversion

• Spontaneous conversion

• Determinants of atrial stunning
• Duration of preceding AFib

• Atrial size

• Structural heart disease

• Cellular mechanisms of atrial stunning
• Tachycardia-induced atrial cardiomyopathy

• Atrial cytosolic calcium alterations

• Atrial fibrosis

• Full recovery of atrial stunning is achieved within 

24 h in patients with brief AF (<2 weeks), within 1 

week in patients with AF of moderate duration (2–6 

weeks), and within 1 month in patients with 

prolonged AF (>6 weeks) Pre-cardioversion 

Atrial stunning after AFib cardioversion 



• 16 274 patients from the Danish National Patient Registry

• External DC cardioversion for AF from January 2000 to December 2008

Hansen ML, et al. Europace 2015;17:18–23



• 16 274 patients from the Danish National Patient Registry

• External DC cardioversion for AF from January 2000 to December 2008

Hansen ML, et al. Europace 2015;17:18–23



Stroke prevention in patients undergoing cardioversion

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



Clinical outcome event rates within 30 days postcardioversion in 
RE-LY1, ARISTOTLE2, and ROCKET-AF3, studies

RE-LY 

dabigatran 

150 mg

RE-LY 

dabigatran 

110 mg

RE-LY 

warfarin

ARISTOTLE 

apixaban

ARISTOTLE 

warfarin

ROCKET-AF*

rivaroxaban

ROCKET-AF*

warfarin

Stroke† or 

systemic 

embolism

0.30 0.77 0.60 0 0 1.88 1.86

Major 

bleeding ‡

0.60 1.70 0.60 0.30 0.20 18.75 13.04

Death§ n/a n/a n/a 0.6 0.5 1.88 3.73

n/a, Not applicable

* ROCKET-AF combined event rates for cardioversion and ablation procedure.

† Both ischemic and hemorrhagic strokes.

‡ ROCKET-AF combined major and nonmajor clinically relevant bleeding.

§ RE-LY did not report death rates within 30 days of cardioversion.

1 Nagarakanti R, et al. Circulation 2011;123:131-6.
2 Flaker G, et al. J Am Coll Cardiol 2014;63:1082-7.
3 Piccini JP, et al. J Am Coll Cardiol 2013;61:1998-2006.



Cappato R et al. European Heart Journal 2014;35:3346-3355

Rivaroxaban in 
Cardioversion

X-VeRT Trial

• 1504 patients randomized to rivaroxaban (20 mg/day 15 mg if creatinine clearance was 
30-49 mL/min Or dose-adjusted vitamin K antagonists (VKAs) in a 2:1 ratio 
(*parenteral anticoagulant was optional in VKAs group)

• The primary endpoint → Stroke, TIA, Peripheral Embolism, Myocardial Infarction, and 
Cardiovascular Death.

(978 patients) 5 (2 Strokes/SE) (0.51%) - Major bleeding in 6 pts (0.6%)

(492 patients) 5 (3 Strokes/SE) (1.02%) - Major bleeding in 4 pts (0.8%)

Rivaroxaban 

VKAs 

• Rivaroxaban was associated with a significantly shorter time to cardioversion compared 
with VKAs (P<0.001).

43% receiving ACT before the need of CV



ENSURE-AF Trial

• Multicentre, prospective, randomised, open-label, blinded-endpoint evaluation trial

• 2199 patients randomized 1:1 to → 

• Edoxaban 60 mg/day* OR enoxaparin–warfarin in patients undergoing electrical cardioversion of 

non-valvular AF

* The dose of edoxaban was reduced to 30 mg per day if one or more factors were present  (creatinine clearance 15–50 mL/min, low bodyweight 

[≤60 kg], or concomitant use of P-glycoprotein inhibitors)

Goette et al. Lancet 2016;388:1995-2003

Edoxaban in 
Cardioversion

73% receiving ACT before the need of CV



Anticoagulation Naïve Patients



Azoulay et al. European Heart Journal 2014;35:1881-87
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Ενδοκράνια Αιμορραγία

Οι περιορισμοί στη θεραπεία με ανταγωνιστές βιταμίνης Κ

1. Fuster V et al. J Am Coll Cardiol 2001;38:1231–1265 
2. Hylek E and Singer D Ann Intern Med 1994;120:897–902

3. Hylek E et al. N Eng J Med 1996;335:540–546



Procoagulant Effect of Early Doses of Warfarin ?



Ezekowitz et al. European Heart Journal 2018;00:1–13

EMANATE Study

62% never in ACT

38% receiving ACT in less than 48h 



EMANATE Study

Ezekowitz et al. European Heart Journal 2018;00:1–13



Ezekowitz et al. European Heart Journal 2018;00:1–13

EMANATE Study



Διακύμανση της συγκέντρωσης της 
απιξαμπάνης στο αίμα
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Steady 
State

10mg δόση 
φόρτισης

1η δόση 

2η δόση 

3η δόση 

4η δόση 5η δόση 6η δόση 

Δόση 5mg



EMANATE Study
Patient disposition (ITT population)

Ezekowitz et al. European Heart Journal 2018;00:1–13

Apixaban
n=418

Image Guidance
n=855 (57%)

Heparin/VKA
n=437

(45%)(55%)

(73%)(41%)



Ezekowitz et al. European Heart Journal 2018;00:1–13



Ezekowitz et al. European Heart Journal 2018;00:1–13

EMANATE Study



Ezekowitz et al. European Heart Journal 2018;00:1–13

EMANATE Study



Ezekowitz et al. European Heart Journal 2018;00:1–13

7.3%

52% 56%



LAA Thrombus Resolution with Anticoagulant Therapy

Study Anticoagulant Therapy Type of AF Thrombus 

resolution 

Bernhardt et al. 1 Unfractionated

heparin - Phenprocoumon

Permanent 100% 16% at 1 month,

42% at 3 months, 

49% at 6 months,

56% at 12 months

X-TRA 2 Rivaroxaban 76.6% Persistent / Long-

standing persistent/ 

Permanent

41.5% 6-8 weeks

EMENATE 3 Apixaban New onset 67.1% 52% at mean 37 

days 

EMENATE 3 Heparin / VKA New onset 67.5% 56% at mean 37 

days 

RE-LATED AF 4 Dabigatran (150 mg bid) vs  

Phenprocoumon (INR 2-3)

Not known Ongoing trial

1 Bernhardt et al. Am J Cardiol 2004;94:801-804
2 Lip et al. Am Heart J 2016;178:126–134.
3 Ezekowitz et al. European Heart Journal 2018;00:1-13
4 Ferner et al. Clin Res Cardiol 2016;105:29-36



1998: The Beginning of AF Ablation History

Haissaguerre M., N Engl J Med 1998;339:659

Michel Haïssaguerre



Gupta et al. Circ Arrhythm Electrophysiol. 2013;61082-88 



KEEP ON WARFARIN

Di Biase et al. Circulation. 2014;129:2638-2644



Uninterrupted NOAC vs. Uninterrupted VKA in AF Ablation. Randomized Trials 

Study VENTURE-AF 1 RE-CIRCUIT 2 AXAFA – AFNET 5 3 ELIMINATE-AF 4

Comparison Uninterrupted

Rivaroxaban vs. 

Uninterrupted VKA

Uninterrupted

Dabigatran vs. 

Uninterrupted VKA

Uninterrupted

Apixaban vs. 

Uninterrupted VKA

Uninterrupted

Edoxaban vs. 

Uninterrupted VKA

NOAC Dose 20mg X 1 150mg X 2 5mg X 2 # 60mg X 1≠

No of Patients (totala) n=248 n=704 n=674 n=560 (planned)@

Follow up 1 month after ablation 2 months after ablation 4 months after ablation 3 months after ablation

Age (mean) 59.6 years 59.2 years 64.6 years Ongoing Study

CHA2DS2-VASc (mean) 1.6 2.1 2.4 Ongoing Study

Type of AF (Paroxysmal) Paroxysmal 73.4 % Paroxysmal 68 % Paroxysmal 58 % Ongoing Study

Stroke / Systemic 

embolism / TIA

NOAC

0 (0%)

VKA

2 (1.6%)

NOAC

0 (0%)

VKA

0 (0%)

NOAC

2 (0.6%)

VKA

0 (0%)

Ongoing Study

Death NOAC

0 (0%)

VKA

1 (0.8%)

NOAC

0 (0%)

VKA

0 (0%)

NOAC

1 (0.3%)

VKA

1 (0.3%)

Ongoing Study

Tamponade / Pericardial 

Effusion

NOAC

0 (0%)

VKA

0 (0%)

NOAC

2 (0.6%)

VKA

6 (1.9%)

NOAC

2 (0.6%)

VKA

5 (1.6%)

Ongoing Study

ISTH major bleeding NOAC

0 (0%)

VKA

1 (0.8%)

NOAC

5 (1.5%)

VKA

23 (7.2%)

NOAC

10 (3.1%)

VKA

14 (4.4%)

Ongoing Study

Puncture site haematoma NOAC

8 (6.5%)

VKA 

10 (8%)

NOAC*

2 (0.6%)

VKA*

10 (2.9%)

NOAC 

12 (3.8%)

VKA

15 (4.8%)

Ongoing Study

* ISTH major bleeding
@ 2:1 Randomization Uninterrupted Edoxaban vs. Uninterrupted VKA
# 2.5 mg b.i.d. if two or more of the following characteristics were present: age ≥80 
years, body weight ≤60 kg, or serum creatinine level ≥1.5mg/dL
≠30 mg in patients indicated for a dose reduction

1 Cappato et al. European Heart Journal. 2015;36: 1805-1811

2 Calkins et al. N Engl J Med 2017; 376:1627-1636

3 Kirchhof et al. European Heart Journal. 2018;39:2942-2955

4 Hohnloser et al. Clin Cardiol. 2018;41:440-449



• MRI Sub-study undertook 335/674 (49.7%) patients 

• Acute small brain lesions were found in a similar number of patients in each arm 

[apixaban 44/162 (27.2%); VKA 40/161 (24.8%); P = 0.64]. 

• Cognitive function increased at the end of follow-up (median 1 MoCA unit; P = 0.005) 

without differences between study groups.

AXAFA - AFNET 5
Study

Kirchhof et al. European Heart Journal. 2018;39:2942-2955



Microemboli during catheter ablation

Takami et al. Circ Arrhythm Electrophysiol. 2016 Jan;9(1):e003226



Τι κάνω με την πρωινή δόση την ημέρα της κατάλυσης;

RE-CIRCUIT (Dabigatran) AXAFA - AFNET 5 (Apixaban)

• Δόθηκε η πρωινή δόση βάσει πρωτοκόλλου• 41,3 % των ασθενών έλαβε την τελευταία δόση 

<4 ώρες από την διαφραγματοστομία

• 36,6% των ασθενών ασθενών έλαβε την 

τελευταία δόση 4-8 ώρες από την 

διαφραγματοστομία

• 19,6% των ασθενών ασθενών έλαβε την 

τελευταία δόση >8 ώρες από την 

διαφραγματοστομία



Pre-transseptal puncture heparin administration is 
safer in terms of thrombogenesis

Di Biase et al Heart Rhythm 2014;11:791-798

Uninterrupted warfarin + 
Pre-transseptal heparin  

Uninterrupted warfarin + 
After-transseptal heparin  

Warfarin bridging 
with LMWH

Postablation MRI

n=134 / 1 TIAn=146 / 0 TIA-Strokes n=148 / 2 Strokes



Cognitive function increased at the end of follow-up, after ablation, (median 1 MoCA

unit; P = 0.005) without differences between study groups.

AXAFA - AFNET 5
Study




