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The efficacy of anticoagulant therapy in 

preventing embolism related to D.C. electrical 

conversion of atrial fibrillation  





Anticoagulanti diretti

Studi registrativi

N Engl J Med 2009;361:1139-51 N Engl J Med 2011;365:883-91

N Engl J Med 2011;365:981-92 N Engl J Med 2013;369:2093-104
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• Retrospective analysis of pts undergoing CV

• The RCTs trial were not powered to show a difference

in stroke and systemic embolism among treatment 

arms in the setting of CV 

• Low event rates precluded a rigorous statistical

analysis between groups

• A definitive superiority study is unlikely to be possible

Post-hoc analysis of DOACs RCTs

Limitations: 



Studi randomizzati su 

DOACs e 

cardioversione
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A im s X-VeRT isthefirst prospectiverandomizedtrial ofanovel oral anticoagulant inpatientswithatrial fibrillationundergoing

elective cardioversion.

Met hods

and r esult s

Weassigned1504patientstorivaroxaban(20 mgoncedaily,15 mgifcreatinineclearancewasbetween30and49 mL/min)

or dose-adjustedvitaminKantagonists(VKAs) ina2:1ratio.Investigatorsselectedeither anearly(target periodof1–5days

after randomization) or delayed(3–8weeks) cardioversionstrategy.Theprimaryefficacyoutcomewasthecompositeof

stroke, transient ischaemic attack, peripheral embolism, myocardial infarction, and cardiovascular death. The primary

safety outcome wasmajor bleeding. The primary efficacy outcome occurred in 5 (two strokes) of 978 patients(0.51%)

in therivaroxabangroupand in5 (two strokes) of 492patients(1.02%) in theVKA group [risk ratio 0.50;95%confidence

interval (CI) 0.15–1.73]. In the rivaroxaban group, four patientsexperienced primaryefficacyeventsfollowingearlycar-

dioversion(0.71%) andonefollowingdelayedcardioversion(0.24%).IntheVKAgroup,threepatientshadprimaryefficacy

events following early cardioversion (1.08%) and two following delayed cardioversion (0.93%). Rivaroxaban was asso-

ciated with asignificantly shorter time to cardioversion compared with VKAs (P, 0.001). Major bleeding occurred in

six patients(0.6%) in therivaroxabangroupandfour patients(0.8%) in theVKA group(risk ratio 0.76;95%CI0.21–2.67).

Conclusion Oral rivaroxaban appearsto be an effective and safe alternative to VKAsand may allow prompt cardioversion.

N am e of t he

t r ial r egist r y

Clinicaltrials.gov; Trial registration number: NCT01674647.
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Int roduct ion

Atrial fibrillation (AF) isthe most frequently encountered sustained

cardiac arrhythmia, with a prevalence of about 1% in the general

population.1 In symptomatic patients, pharmacological or electrical

cardioversion can be used to rapidly restore sinus rhythm.1

However, there is a peri-procedural risk of thromboembolic

events associated with cardioversion, with stroke rates between

†Co-principal Investigators have contributed equally to thisstudy.

* Correspondingauthor. Tel: + 1 6103536400, Fax: + 1 6105252114, Email: michael.ezekowitz@comcast.net
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inadequate anticoagulation (indicated by drug compliance <80% for rivaroxaban or weekly INRs 

outside the range of 2.0–3.0 for 3 consecutive weeks before cardioversion for VKA)
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Non valvular AF for at least 48 hours but ≤12 months planned

for electrical cardioversion and anticoagulation therapy

• Primary efficacy objective: 

– Compare the incidences of the composite endpoints of stroke, SEE, MI 

and CV mortality between the edoxaban group and the 

enoxaparin/warfarin group from randomization to end of follow up (FU). 

• Primary safety objective: 

– Compare the incidence of the composite endpoints of major and CRNM 

bleeding between the edoxaban group and the enoxaparin/warfarin

group from the first administration of study drug to end of treatment + 3 

days. 

• Secondary objective: 

– Compare the incidences of the composite endpoints of stroke, SEE, MI, 

CV mortality and major bleedings between the edoxaban group and the 

enoxaparin/warfarin group from randomization to end of follow up (FU).

Goette A. et al. Lancet 2016; 388: 1995–2003 



TEE-Guided Stratum Non-TEE-Guided Stratum

Study Flow Diagram:

2200 subjects planned to be randomized (1100 per treatment arm) 

Goette A. et al. Lancet 2016; 388: 1995–2003 



Goette A. et al. Lancet 2016; 388: 1995–2003 



• Post hoc analyses of cardioversions in the RE-LY, ARISTOTLE, 

ROCKET-AF and ENGAGE-AF trials found low rates of both

events.1-4 A limitation was a prolonged period of pre-

cardioversion anticoagulation.

• For more immediate cardioversion prospective trials 

comparing rivaroxaban (X-VeRT)5 and edoxaban (ENSURE-

AF)6 against heparin/VKA in patients undergoing cardioversion

found comparable efficacy and safety with low event rates.

1. Nagarakanti R et al. Circulation. 2011;123:131-136

2. Flaker G et al. J Am Coll Cardiol. 2014;63:1082-1087

3. Piccini JP et al. J Am Coll Cardiol. 2013;61:1998-2006

4. Plitt A et al. Clin Cardiol. 2016;39:345-346

5. Cappato R et al. Eur Heart J. 2014;35:3346-3355

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

Il punto della situazione…



Cardioversione elettrica: TAO

X-VERT
ENSURE AF

Trial registrativi

H. Heidbuchel et al Europace 2015



Objectives

• To prospectively compare the outcomes of stroke, systemic

embolism, major bleeding, and clinically relevant non-major 

(CRNM) bleeding in patients with < 48 hours anticoagulation

randomized to apixaban or heparin/VKA in an open-label

trial with blinded endpoint adjudication.

• To gain insight into the role of image guidance.

• To assess the value of a loading dose of apixaban in

patients rapidly transitioned to cardioversion.

Ezekowitz MD et al., Am Heart J 2016;179:59-68

Apixaban versus Heparin/Vitamin K Antagonist in 

Anticoagulation-naïve Patients with Atrial

Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL



1500 patients

• Newly diagnosed  NVAF 

patients

• Indicated for cardioversion

• Pts receiving an anticoagulant 

for <48 hours during the index 

episode of AF

Usual care 

(parenteral heparin/VKA*)

Apixaban 5 mg twice daily ( 2.5 mg BID in selected 

patients**)       

Five doses of apixaban will be administered prior to CV to 

achieve steady state blood levels. 
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Treatment period

30 Days (± 7 days)

Clinical endpoints

• Stroke
• Systemic embolism
• Major bleeding
• Clinically relevant non-major bleeding
• All-cause death

R 

1:1

* Excluding other novel oral anticoagulants

** 2.5 mg twice daily if creatinine clearance 15–29 mL/min or if two of 

the following criteria: age ≥80 years, weight ≤ 60kg or creatinine ≥1.5 

mg/dL (133 µmol)

Early image-guided cardioversion is encouraged

• Cardioversion may be attempted up to 90 days 

after randomization.

• Patients are followed for 30 days following CV or 

90 days post-randomization if cardioversion is 

not performed within that timeframe.

If an immediate 

cardioversion was planned, 
a single 10-mg dose (or 5 mg 
if the dose was titrated down) 

was administered at least 2 
hours prior to cardioversion 

to more rapidly bring 
exposure up to steady state

Ezekowitz MD et al., Am Heart J 2016;179:59-68

EMANATE: study design 



Key baseline patient demographics

Ezekowitz MD et al., Am Heart J 2016;179:59-68

Apixaban versus Heparin/Vitamin K Antagonist

in Anticoagulation-naïve Patients with Atrial

Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL



➢ EMANATE evaluated 1500 patients scheduled for 

cardioversion. All received < 48 hrs anticoagulation and 

61% were not anticoagulated prior to randomization.

➢ There were 1038 active and 300 spontaneous

cardioversions; 162 patients were not cardioverted. 

➢ TOE was performed in 855 patients. Imaging identified

left atrial appendage thrombi in 61 patients; all

continued anticoagulation. 

➢ Among 342 patients receiving the loading dose of 

apixaban, there were 0 strokes, 1 major bleed, and 1 

death (3 w. after CV due to perforated colonic

diverticulitis)

EMANATE trial: results

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148



p=0.0164 p=0.99

p=0.33 p=0.68

EMANATE trial: efficacy and safety outcomes

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148



Safety Outcomes (Safety Population*, N= 1456)

*Randomized and received > 1 dose of study medication (by treatment
received).

Apixaban

Total (n=735)

Apixaban Loading Dose 

Subset (n=342)
Heparin/VKA 

Total (n=721)

Major bleeds 3 (1) 6

Clinically relevant

non-major bleeds

11 (4) 13

ESC  Meeting 2017

Apixaban versus Heparin/Vitamin K Antagonist

in Anticoagulation-naïve Patients with Atrial

Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148



Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148

Patient disposition (ITT population)

Apixaban versus Heparin/Vitamin K Antagonist in Anticoagulation-naïve 

Patients with Atrial Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL



Apixaban versus Heparin/Vitamin K Antagonist

in Anticoagulation-naïve Patients with Atrial

Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL

Provided by BMS/Pfizer in response to unsolicited requests only

Actual

treatment

Heparin/VKA (n=31)

Thrombus-present (First Image) (n=61)

complete follow up, no outcome events

Apixaban (n=30)

Heparin/VKA (n=1)Apixaban (n=29) Heparin/VKA (n=31)

Thrombus (+)  

(n=8/18)

Thrombus (–) 

(n=10 /18)

No further imaging

(n=13)

No further 

imaging (n=1)

Thrombus (+)

(n=11/23)

Thrombus (-)

(n=12/23)

No further 

imaging (n=6)

2nd View

Repeat Imaging was 37 + 9  

days (mean ± 1SD)

After first image

Repeat Imaging was

37 + 14 d (mean ± 1SD) 

after first image

Image-Guided Strategy (n=840)

Ezekowitz M et al. oral presentation at ESC 2017, 26th – 30th August, Barcelona, Spain, abstract number 3055

SD, standard deviatiation; VKA, vitamin K antagonist

Image-Guided Strategy (n=855)

52%

7,2%

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148

50%



➢ There were 0 vs 6 strokes in the apixaban vs heparin/VKA group

(p=0.0164*), 3 vs 6 major bleeds, 2 vs 1 deaths, and no systemic

embolic events in either group.

➢ Among 342 patients receiving the loading dose of apixaban, there

were 0 strokes, 1 major bleed, and 1 death.

➢ Imaging identified left atrial appendage thrombi in 61 patients; all

continued anticoagulation. There were no outcome events. Among

those with repeat imaging (37 ± 11 days after the initial imaging) 

thrombi resolved in 52% vs 56% in the apixaban and heparin/VKA 

groups.

➢ Limitation: Like the other prospective cardioversion studies, 

EMANATE was underpowered.

➢ The findings observed in EMANATE support the use of apixaban

in patients with AF undergoing cardioversion.

Summary and conclusion
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➢ Il rischio tromboembolico secondario alla CVE in 

profilassi tromboembolica è basso.

➢ La cardioversione elettrica eseguita in profilassi con gli 

anticoagulanti diretti è fattibile e sicura 

➢ Il trattamento con apixaban è risultato più efficace del 

warfarin nel prevenire eventi tromboembolici secondari 

alla cardioversione elettrica

➢ Il trattamento con apixaban è fattibile anche nella 

cardioversione per aritmia di durata inferiore alle 48 ore

CONCLUSIONI



ESC 2016 

AF management guidelines

Kirchhof P et al. Eur Heart J. 2016 Aug 27


