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Abstract

Background Non-vitamin K antagonist oral anticoagu-

lants (NOACs) are at least non-inferior to Vitamin K

Antagonists (VKAs) for stroke prevention on patients with

non-valvular atrial fibrillation (AF). We aimed to evaluate

the efficacy and safety of NOACs in patients undergoing

cardioversion through a systematic review and meta-

analysis.

Methods MEDLINE, Cochrane Library, and Web of

Science� databases (until September 2014) were searched

for studies fulfilling inclusion criteria. Two reviewers

independently selected randomized controlled trials

(RCTs) evaluating NOACs and VKA in patients with AF

undergoing cardioversion. The primary outcome was

ischemic stroke or systemic embolism (IS/SE). Secondary

outcomes were major bleeding, myocardial infarction, and

mortality. Risk ratio (RR) and 95 % confidence intervals

were derived through random-effects meta-analysis. Het-

erogeneity was evaluated through I2 test.

Results Four RCTs (3 post-hoc analysis) evaluating

apixaban, dabigatran, and rivaroxaban in 3,512 patients

with AF were included. The risk of IS/SE with NOACs was

similar to VKA (RR 0.60, 95 % CI 0.20–1.80; I2 = 17 %).

There was no significant increase in major bleeding (RR

1.27, 95 % CI 0.58–2.81; I2 = 0 %), myocardial infarction

(RR 0.71, 95 % CI 0.10–5.04; I2 = 0 %), or mortality (RR

0.87, 95 % CI 0.24–3.08; I2 = 0 %) with NOACs.

Conclusions This systematic review and meta-analysis

suggests that NOACs may be as safe as VKAs in the setting

of AF cardioversion.

Keywords Meta-analysis � Electric countershock �
Stroke � Anticoagulants � Cardioversion � Transesophageal
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Introduction

Cardioversion is used to restore sinus rhythm in patients with

AF, and is done through the administration of antiarrhythmic

drugs (pharmacological cardioversion) or electrical cardio-

version. In patients with symptomatic AF or with hemody-

namic instability, cardioversion can improve hemodynamics,

functional status, and quality of life [1]. However, this pro-

cedure is associated with an increased risk of stroke, which

may result from atrial thrombi dislodgement when sinus

rhythm is restored [2]. To prevent these embolic events,

patients with AF duration [48 h should have therapeutic

anticoagulation with Vitamin K Antagonists (VKAs) for at

least 3 weeks, or undergo transesophageal echocardiography

to document the absence of intracardiac thrombus pre-car-

dioversion and fast-acting parenteral anticoagulation (with

heparin) administered [3]. Patients with AF duration clearly

lasting less than 48 h may be candidates to cardioversion with

heparin without requiring TEE. Post-cardioversion anticoag-

ulation is needed for a minimum of 4 weeks, or indefinitely in

the presence of stroke risk factors.

Non-vitamin K oral anticoagulants (NOACs) have been

evaluated in large clinical trials. In contrast to VKAs, NO-

ACs have a lower risk of major bleeding events such as

intracranial hemorrhage [4], a faster onset of action, a pre-

dictable dose–response relationship, and does not require

frequent anticoagulation intensity evaluation, similar to INR

testing in patients treated with VKA [5]. Different from

ximelagatran (an oral anti-IIa inhibitor withdrawn due to the

high risk of liver injury), recent NOACs did not show

increased risk of drug-induced liver injury [6].

The NOACs have been assessed in RCTs and various

systematic reviews for their efficacy and safety in patients

with atrial fibrillation (AF) [7–10]. We are unaware of any

prior systematic review of NOACs when used for cardio-

version of AF. In the present analysis, we performed the

first systematic review and meta-analysis to assess the

efficacy and safety of NOACs in patients with AF under-

going cardioversion.

Methods

For the purposes of this systematic review, we followed

PRISMA guidelines [11].

The protocol was published in PROSPERO website

(http://www.crd.york.ac.uk/PROSPERO/) with the follow-

ing registration number CRD42014013561.

Study selection and data collection

We intended to identify randomized clinical trials (RCTs)

comparing NOACs (apixaban, dabigatran, edoxaban, or

rivaroxaban) with Vitamin K Antagonists including or not

including heparin (unfractionated or low-molecular

weight), published until September 2014. We searched

Medline, the Cochrane Collaboration Database and Web of

Science. For search strategy details see appendix online.

No language restrictions were applied.

Studies were required to include patients with AF or

atrial flutter undergoing cardioversion (pharmacological or

electrical) treated with NOACs or VKAs. Despite their

individual pharmacokinetic and pharmacodynamic differ-

ences, NOACs share many similarities, and thus we

assumed that these drugs could have a class effect. Studies

had to report detailed data about the pretended outcomes in

each treatment arm.

Titles and abstracts of records were screened indepen-

dently by two authors. Doubts and disagreements were

solved by a third person. Selected studies were assessed in

full text to determine its appropriateness for inclusion. Data

about patients’ characteristics, antithrombotic strategies,

and data of required outcomes were retrieved. In some

trials, investigators were able to suspend temporarily the

study medication and give open-label VKA for cardiover-

sion. Thus, to evaluate NOACs effect in this context

(without any possible interference of open-label VKA), on-

treatment analysis data were retrieved whenever possible.

The Cochrane Collaboration Tool was used to assess

risk bias and to evaluate reporting quality through the

following items: random sequence generation method,

allocation concealment, blinding of participants and per-

sonnel, blinding of outcome assessment, incomplete out-

come data, selective reporting, description of withdrawals,

and any other risk of bias features [12].

Outcome measures

The primary outcome was short-term (30–42 days) post-

cardioversion ischemic stroke or systemic embolism (IS or

SE). The secondary outcomes were major bleeding, myo-

cardial infarction, and mortality, during the same time

frame.

Statistical analysis

Statistical analyses were performed using RevMan 5.3

software (The Nordic Cochrane Centre, The Cochrane

Collaboration, 2011). Individual studies and meta-analysis

estimates were derived, and presented in forest plot graphs.

For the meta-analysis, we used the random-effects

model weighted by the inverse-variance method to estimate

pooled risk ratios (RRs) and 95 % confidence intervals

(95 % CIs) [13]. This method was used by default, inde-

pendent of the heterogeneity of the pooled analysis. RRs

were chosen to report the results because relative measures
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tend to be more similar across studies compared to absolute

estimates in populations having different baseline charac-

teristics and lengths of follow-up [14]. When zero cells

were present in one arm, RevMan automatically added 0.5

to them to perform the calculations.

Heterogeneity was evaluated through the I2 test that

measures the percentage of total variation between studies

due to heterogeneity [15]. Heterogeneity was considered to

be significant if I2 C 50 %.

A subgroup analysis was planned according to the

strategy considered for cardioversion: transesophageal

echocardiogram (TEE)-guided strategy, or cardioversion

without TEE.

Publication bias was assessed through visual

inspection of funnel plot asymmetry. Egger’s and

Peters tests were performed to assess objectively this

risk [16, 17].

Results

After removal of duplicates the electronic database search

yielded a total of 54 studies. Following our inclusion and

exclusion criteria we included four trials for analysis [18–

21].

Supplementary Fig. 1 shows the detailed search

strategy.

Description of studies

The four studies reported data of 3,512 patients with AF

that underwent cardioversion treated with anticoagulant

drugs (2200 NOACs vs. 1312 VKA) [18–21].

There was one cardioversion-based Phase 4 RCT (X-

VeRT) [21], and three post-hoc analysis of Phase 3 RCTs

[18–20].

Qualitatively, the overall risk of reporting bias was

moderate. Supplemental Fig. 2 shows the classification

according to The Cochrane Collaboration Tool.

The X-VeRT trial (rivaroxaban vs. VKA) had an open-

label design as did the RE-LY study (dabigatran vs. VKA)

[18, 21]. The remaining studies had double-dummy double-

blinded designs [19, 20]. Because none of the studies were

properly powered; we classified all studies as having high

risk of bias in ‘other bias’ field.

Data were heterogeneous regarding the use of trans-

esophageal echocardiography before cardioversion. The

use of this technique to exclude intracavitary thrombus

ranged from 21 to 64 %. TEE was most commonly used in

early elective cardioversions (X-VeRT) [21].

Table 1 details the main characteristics of the various

studies.

Ischemic stroke and systemic embolism

Primary outcome data were available from four studies.

Overall 3,512 patients undergoing cardioversion were

evaluated. One trial reported zero events in both arms and

was excluded for the primary analysis [18]. The risk of IS

or SE with NOACs was not different from the standard

approach using VKA: RR 0.60, 95 % CI 0.20–1.80;

I2 = 17 % (Fig. 1).

Secondary outcomes

The incidence of major bleeding with NOACs was reported

in three studies (3,208 patients), and NOACs were not

statistically different from VKA, with a RR 1.27 and 95 %

CI 0.58–2.81 (Fig. 2a). Myocardial infarction (RR 0.71,

95 % CI 0.10–5.04; Fig. 2b) and mortality (RR 0.87, 95 %

CI 0.24–3.08; Fig. 2c) incidences were not different among

interventions. No heterogeneity was noticed in any evalu-

ation of secondary outcomes (I2 = 0 %).

Subgroup analysis according to the use

of transesophageal echocardiogram

Three RCTs provided data for the primary outcome in the

subgroup of patients undergoing a transesophageal echo-

cardiogram-guided cardioversion. For RE-LY trial we

considered in the denominator the number of cardiover-

sions because we were unable to retrieve the number of

patients treated in each arm with this strategy (some

patients had more than one cardioversion). Meta-analysis

showed that patients treated with NOACs undergoing TEE-

guided cardioversion had a non-significant RR 0.18 (95 %

CI 0.02–1.35; I2 = 0 %). This estimate was not different

(p value for interaction = 0.28) from pooled analysis of

NOACs vs. VKA in patients that did not perform TEE

before cardioversion (RR 0.75, 95 % CI 0.15–3.76;

I2 = 19 %). Figure 3 shows the forest plot of subgroup

analyses.

Analyses using Peto’s odds ratio and risk difference

measures

We further explored the impact of using different effect

measurements on pooled estimates, because the events’

rates were low or null in some studies [22–24].

Peto’s odds ratio (OR) in circumstances of rare events

has been reported to be an adequate and more reliable

effect measurement for dichotomous outcomes [22]. Risk

difference (RD) is a measure that has the advantage to

consider studies with zero events in both arms for meta-

analysis estimate [22, 23].
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For the primary outcome, IS or SE, NOACs and VKA

were not statistically different using Peto’s OR as a sum-

mary measure: Peto’s OR 0.54 (95 % CI 0.21–1.37) with a

significant heterogeneity (I2 = 56 %). Using RD for the

primary outcome allowed us to include ARISTOTLE data

in the quantitative evaluation. Pooled analysis of 4 trials

with 3,512 patients showed a non-significant RD decrease

of -0.3 % (95 % CI -0.8 to 0.2 %) without heterogeneity

(I2 = 0 %) (Fig. 4). The results for secondary outcomes

are exposed in Table 2.

Publication bias

The small number of included studies does not allow an

adequate visual evaluation of publication bias risk (sup-

plementary Fig. 3) [25]. Egger’s (p = 0.27) and Peters

Fig. 1 Forest plot of NOACs vs. VKAs for ischemic stroke or systemic embolism (primary outcome)

Fig. 2 Forest plots of NOACs vs. VKAs for: a major bleeding; b myocardial infarction; c mortality
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(p = 0.91) tests were not suggestive of publication bias

risk

Discussion

Taken together, this systematic review and meta-analysis

summarizes the best available evidence on NOACs for

cardioversion of AF. The principal findings of our study are

the following: (1) NOACs were as safe as VKA in the

prevention of stroke or systemic embolism in patients

undergoing cardioversion; (2) The rate of primary events

was very low in the four studies and in both therapeutic

arms (19 events in 3,500 patients). The confidence intervals

of estimates were still wide and pooled data were not

powered enough to establish non-inferiority of NOACs

Fig. 3 Forest plot of NOACs vs. VKAs for ischemic stroke or systemic embolism (IS/SE) according to the use of transesophageal

echocardiogram (TEE) before the cardioversion (CV)

Fig. 4 Forest plot of NOACs vs VKAs for ischemic stroke or systemic embolism, using risk difference measure

Table 2 Results of pooled analysis according to summary measures

RR (95 % CI);

I2 (%)

RCTs;

patients

Peto’s OR (95 % CI);

I2 (%)

RCTs;

patients

RD (95 % CI);

I2 (%)

RCTs;

patients

IS or SE 0.60 (0.20, 1.81); 17 % 3; 3,061 0.54 (0.21, 1.37); 56 % 3; 3,061 -0.3 % (-0.8, 0.2); 0 % 4; 3,512

Major bleeding 1.27 (0.58, 2.81); 0 % 3; 3,208 1.31 (0.62, 2.75); 0 % 3; 3,208 0.1 % (-0.5, 0.8); 0 % 3; 3,208

Myocardial

infarction

0.71 (0.10, 5.04); 0 % 2; 1,921 0.70 (0.09, 5.24); 0 % 2; 1,921 -0.09 % (-0.5, 0.3); 0 % 2; 1,921

Mortality 0.87 (0.24, 3.08); 0 % 2; 1,921 0.86 (0.24, 3.17); 0 % 2; 1,921 -0.01 % (-0.8, 0.6); 0 % 2; 1,921

IS ischemic stroke, OR odds ratio, RCTs randomized controlled trials, RD risk difference, RR risk ratio, SE systemic embolism
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compared to VKA [21], nonetheless, the data provided

information about the safety of NOACs in this context. (3)

The rates of other clinically significant outcomes such as

major bleeding, myocardial infarction, and mortality did

not differ significantly among interventions.

Anticoagulation is known to reduce the risk of stroke or

systemic embolism in the cardioversion setting [2, 26]. It is

recommended that effective anticoagulation for a minimum

of 3 weeks before cardioversion when AF duration is

[48 h (delayed cardioversion method) is needed, while

post-cardioversion anticoagulation is required for at least

4 weeks to prevent embolic events related to atrial stun-

ning/incomplete atrial contraction recovery or early AF

recurrences [27, 28].

Transesophageal echocardiogram allows physicians to

accurately diagnose or exclude thrombus in the left atrial

appendage or in other cardiac chambers. The exclusion of

intracavitary thrombi enables immediate cardioversion

using a fast-acting anticoagulant (immediate cardioversion

method), with post-cardioversion events similar to the

delayed method [3]. In this review we performed a meta-

analysis of subgroups of patients undergoing a transesoph-

ageal echocardiogram-guided strategy and the results

showed a trend favoring NOACs regarding IS or SE, thus

ensuring the safety of these drugs using this strategy. In

stable AF patients with a TEE without intracardiac thrombus,

cardioversion should only be performed under adequate

antithrombotic environment. If no drugs were given before,

physicians should be aware that NOACs only have their

effective onset of action about 4 h after oral intake [21].

In our review we evaluated whether TEE guidance

improves the safety of cardioversion under NOACs; there

was a trend toward higher safety with undergoing TEE

which could be due to underpowered comparisons despite

the meta-analysis.

Due to the linear relationship of dose–effect, NOACs

provide effective anticoagulation as long as the medication

adherence is warranted. This is particularly important in

the delayed cardioversion because the classical anticoag-

ulation with VKA is susceptible to INR fluctuations,

leading to sub-therapeutic levels and increased thrombotic

burden [29]. Furthermore sub-therapeutic INR levels are an

important source of costs related to postponement of the

cardioversion procedure [30]. In patients undergoing

immediate cardioversion, NOACs have a fast onset of

action, without the need of further bridging or switching

anticoagulants after performing the cardioversion [31].

Altogether the results of this review are of interest to all

stakeholders:

Patients now have a safe and convenient alternative to

VKA, without the need of serial analysis of hemostatic

parameters, and cardioversions are postponed due to inef-

fective anticoagulation.

Indeed, physicians can reliably consider patients for

effective anticoagulation with NOACs before, during, and

after cardioversions, without the need for switching or

bridging. Nevertheless it is of capital importance to assess

the medication adherence in the 3 weeks before a cardio-

version, and in case of doubt about compliance a TEE-

guided strategy should be considered [32, 33]. Once-daily

dosing regimens are classically associated with improved

medication adherence [34], but in this context, particularly

with NOACs, data are scarce. Nevertheless, only twice-

daily regimens (apixaban and dabigatran 150 mg) have

shown to decrease significantly the risk of stroke compared

to VKA [35].

For policymakers, NOACs can also decrease costs

associated with elective cardioversion cancelations or

postponements, as occurs frequently with patients treated

with VKA.

‘‘Real-world’’ observational data are scarce but are

consistent with our findings, highlighting the safety of

NOACs in cardioversion [36]. The ongoing phase 4 RCTs

ENSURE-AF trial using edoxaban (aiming for a sample

size of 2,200 patients) [37], and EMANATE trial using

apixaban (planned to enroll 1,500 patients) [38], will pro-

vide more robust data of cardioversions with NOACs.

These trials will be also underpowered and, albeit

unknown, it is not probable that a meta-analysis after data

dissemination will be able to answer any of the relevant

questions. According to sample size calculation of

X-VeRT, a sample size of 25,000–30,000 patients would

be required to properly answer clinically relevant questions

in this context.

Limitations

This analysis is limited by methodological issues associ-

ated with meta-analysis and individual studies. The results

of our meta-analysis are based on study-level data and not

on individual patients’ data.

The overall quality of included studies moderate: we

considered that most of the trials were at high risk of

selective reporting bias due to the unplanned nature of the

analysis of patients undergoing cardioversion; two of the

trials were performed with an open-label design; and none

of the studies were properly powered to answer the ques-

tion raised.

Data for some outcomes were not available and restrains

our review for robust conclusions.

Pooling data of studies with different designs (con-

founding bias in observational studies) that evaluated

patients in different settings (elective cardioversions and

acute hospitalization cardioversions; referral bias) should

also be accounted as limitations to our conclusions.
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Nevertheless, it increases the power and external validity of

the data obtained.

We also pooled the different NOACs under the

assumption of a class effect of these drugs in cardioversion.

Despite the pharmacodynamic and pharmacokinetic dif-

ferences among NOACs [32, 34], there were no significant

differences of estimates in the meta-analysis.

Conclusions

The best available evidence is underpowered to establish

non-inferiority of NOACs compared to VKA. However,

our meta-analysis suggests that NOACs (apixaban, dabig-

atran, and rivaroxaban) may be as safe as VKA for stroke

and systemic embolism prevention in AF patients under-

going cardioversion. Other outcomes of interest such as

major bleeding, myocardial infarction, and mortality were

not different between NOACs and VKA.

Acknowledgments We thank the Portuguese Collaborating Center

of the Iberoamerican Cochrane Network. This was an academic

project not funded by any government or non-government grant.

Conflict of interest DC, and JC do not have any competing inter-

ests to disclose. JJF had speaker and consultant fees with Glaxo-

SmithKline, Novartis, TEVA, Lundbeck, Solvay, Abbott, Bial,

Merck-Serono, Grunenthal, and Merck Sharp and Dohme. GYHL had

consultant fees from Bayer, Astellas, Merck, Astra Zeneca, Sanofi,

BMS/Pfizer, Biotronik, Portola, and Boehringer Ingelheim; and has

been on the speakers bureau for Bayer, BMS/Pfizer, Boehringer In-

gelheim, and Sanofi-Aventis. FJP had consultant and speaker fees

with Astra Zeneca, Bayer, and Boehringer Ingelheim.

References

1. Wokhlu A, Monahan KH, Hodge DO, Asirvatham SJ, Friedman

PA, Munger TM, Bradley DJ, Bluhm CM, Haroldson JM, Packer

DL (2010) Long-term quality of life after ablation of atrial

fibrillation the impact of recurrence, symptom relief, and placebo

effect. J Am Coll Cardiol 55:2308–2316

2. Bjerkelund CJ, Orning OM (1969) The efficacy of anticoagulant

therapy in preventing embolism related to D.C. electrical con-

version of atrial fibrillation. Am J Cardiol 23:208–216

3. Klein AL, Grimm RA, Murray RD, Apperson-Hansen C, Asinger

RW, Black IW, Davidoff R, Erbel R, Halperin JL, Orsinelli DA,

Porter TR, Stoddard MF, Assessment of Cardioversion Using

Transesophageal Echocardiography Investigators (2001) Use of

transesophageal echocardiography to guide cardioversion in

patients with atrial fibrillation. N Engl J Med 344:1411–1420

4. Caldeira D, Barra M, Pinto FJ, Ferreira JJ, Costa J (2014)

Intracranial hemorrhage risk with the new oral anticoagulants: a

systematic review and meta-analysis. J Neurol. doi:10.1007/

s00415-014-7462-0

5. De Caterina R, Husted S, Wallentin L, Andreotti F, Arnesen H,

Bachmann F, Baigent C, Huber K, Jespersen J, Kristensen SD,

Lip GY, Morais J, Rasmussen LH, Siegbahn A, Verheugt FW,

Weitz JI, European Society of Cardiology Working Group on

Thrombosis Task Force on Anticoagulants in Heart Disease

(2013) General mechanisms of coagulation and targets of anti-

coagulants (section I). Position Paper of the ESC working group

on thrombosis-task force on anticoagulants in heart disease.

Thromb Haemost 109:569–579

6. Caldeira D, Barra M, Santos AT, de Abreu D, Pinto FJ, Ferreira

JJ, Costa J (2014) Risk of drug-induced liver injury with the new

oral anticoagulants: systematic review and meta-analysis. Heart

100:550–556

7. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadayalu

N, Ezekowitz MD, Camm AJ, Weitz JI, Lewis BS, Parkhomenko

A, Yamashita T, Antman EM (2014) Comparison of the efficacy

and safety of new oral anticoagulants with warfarin in patients

with atrial fibrillation: a meta-analysis of randomised trials.

Lancet 383:955–962

8. Skjøth F, Larsen TB, Rasmussen LH, Lip GY (2014) Efficacy and

safety of edoxaban in comparison with dabigatran, rivaroxaban

and apixaban for stroke prevention in atrial fibrillation. An

indirect comparison analysis. Thromb Haemost 111:981–988

9. Caldeira D, Costa J, Pinto FJ, Ferreira JJ (2014) The risk of

infection with new oral anticoagulants: a meta-analysis. Int J

Cardiol 172:267–268

10. Nielsen PB, Lane DA, Rasmussen LH, Lip GY, Larsen TB

(2014) Renal function and non-vitamin K oral anticoagulants in

comparison with warfarin on safety and efficacy outcomes in

atrial fibrillation patients: a systemic review and meta-regression

analysis. Clin Res Cardiol. doi:10.1007/s00392-014-0797-9

11. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC,

Ioannidis JP, Clarke M, Devereaux PJ, Kleijnen J, Moher D

(2009) The PRISMA statement for reporting systematic reviews

and meta-analyses of studies that evaluate healthcare interven-

tions: explanation and elaboration. BMJ 339:b2700. doi:10.1136/

bmj.b2700

12. Higgins JPT, Altman DG, Sterne JAC. Chapter 8: Assessing risk

of bias in included studies. In: Higgins JPT, Green S (eds)

Cochrane handbook for systematic reviews of interventions ver-

sion 5.1.0 (updated March 2011). The Cochrane Collaboration,

2011. www.cochrane-handbook.org. Accessed in Sep 2014

13. DerSimonian R, Laird N (1986) Meta-analysis in clinical trials.

Control Clin Trials 7:177–188

14. Deeks JJ (2002) Issues in the selection of a summary statistic for

meta-analysis of clinical trials with binary outcomes. Stat Med

21:1575–1600

15. Deeks JJ, Altman DG, Bradburn MJ (2001) Statistical methods

for examining heterogeneity and combining results from several

studies in metaanalysis. In Egger M, Davey Smith G, Altman DG

(eds) Systematic reviews in health care: meta-analysis in context,

2nd edn. BMJ Publication Group, London, pp 313–335

16. Egger M, Davey Smith G, Schneider M, Minder C (1997) Bias in

meta-analysis detected by a simple, graphical test. BMJ

315:629–634

17. Peters JL, Sutton AJ, Jones DR, Abrams KR, Rushton L (2006)

Comparison of two methods to detect publication bias in meta-

analysis. JAMA 295:676–680

18. Nagarakanti R, Ezekowitz MD, Oldgren J, Yang S, Chernick M,

Aikens TH, Flaker G, Brugada J, Kamensky G, Parekh A, Reilly

PA, Yusuf S, Connolly SJ (2011) Dabigatran versus warfarin in

patients with atrial fibrillation: an analysis of patients undergoing

cardioversion. Circulation 123:131–136

19. Piccini JP, Stevens SR, Lokhnygina Y, Patel MR, Halperin JL,

Singer DE, Hankey GJ, Hacke W, Becker RC, Nessel CC, Ma-

haffey KW, Fox KA, Califf RM, Breithardt G, ROCKETAF

Steering Committee Investigators (2013) Outcomes after car-

dioversion and atrial fibrillation ablation in patients treated with

rivaroxaban and warfarin in the ROCKET AF trial. J Am Coll

Cardiol 61:1998–2006

Clin Res Cardiol

123

http://dx.doi.org/10.1007/s00415-014-7462-0
http://dx.doi.org/10.1007/s00415-014-7462-0
http://dx.doi.org/10.1007/s00392-014-0797-9
http://dx.doi.org/10.1136/bmj.b2700
http://dx.doi.org/10.1136/bmj.b2700
http://www.cochrane-handbook.org


20. Flaker G, Lopes RD, Al-Khatib SM, Hermosillo AG, Hohnloser

SH, Tinga B, Zhu J, Mohan P, Garcia D, Bartunek J, Vinereanu

D, Husted S, Harjola VP, Rosenqvist M, Alexander JH, Granger

CB, ARISTOTLE Committees Investigators (2014) Efficacy and

safety of apixaban in patients after cardioversion for atrial

fibrillation: insights from the ARISTOTLE Trial (Apixaban for

Reduction in Stroke and Other Thromboembolic Events in Atrial

Fibrillation). J Am Coll Cardiol 63:1082–1087

21. Cappato R, Ezekowitz MD, Klein AL, Camm AJ, Ma CS, Le

Heuzey JY, Talajic M, Scanavacca M, Vardas PE, Kirchhof P,

Hemmrich M, Lanius V, Meng IL, Wildgoose P, van Eickels M,

Hohnloser SH, on behalf of the X-VeRT Investigators (2014)

Rivaroxaban vs. vitamin K antagonists for cardioversion in atrial

fibrillation. Eur Heart J. doi:10.1093/eurheartj/ehu367

22. Bradburn MJ, Deeks JJ, Berlin JA, Russell Localio A (2007)

Much ado about nothing: a comparison of the performance of

meta-analytical methods with rare events. Stat Med 26:53–77

23. Deeks JJ, Higgins JPT, Altman DG (2011) Chapter 9: Analysing

data and undertaking meta-analyses. In: Higgins JPT, Green S

(eds) Cochrane handbook for systematic reviews of interventions

version 5.1.0 (updated March 2011). The Cochrane Collabora-

tion, 2011. www.cochrane-handbook.org. Accessed in Sep 2014

24. Higgins JPT, Deeks JJ, Altman DG (2011) Chapter 16: Special

topics in statistics. In: Higgins JPT, Green S (eds), Cochrane

Handbook for systematic reviews of interventions version 5.1.0

(updated March 2011). The Cochrane Collaboration, 2011. www.

cochrane-handbook.org. Accessed in Sep 2014

25. Sterne JAC, Egger M, Moher D (2011) Chapter 10: Addressing

reporting biases. In: Higgins JPT, Green S (eds) Cochrane

Handbook for systematic reviews of intervention. Version 5.1.0

(updated March 2011). The Cochrane Collaboration, 2011. www.

cochrane-handbook.org. Accessed in Sep 2014

26. Arnold AZ, Mick MJ, Mazurek RP, Loop FD, Trohman RG

(1992) Role of prophylactic anticoagulation for direct current

cardioversion in patients with atrial fibrillation or atrial flutter.

J Am Coll Cardiol 19:851–855

27. European Heart Rhythm Association, European Association for

Cardio-Thoracic Surgery, Camm AJ, Kirchhof P, Lip GY,

Schotten U, Savelieva I, Ernst S, Van Gelder IC, Al-Attar N,

Hindricks G, Prendergast B, Heidbuchel H, Alfieri O, Angelini A,

Atar D, Colonna P, De Caterina R, De Sutter J, Goette A, Go-

renek B, Heldal M, Hohloser SH, Kolh P, Le Heuzey JY, Poni-

kowski P, Rutten FH; ESC Committee for Practice Guidelines

(2010) Guidelines for the management of atrial fibrillation: the

Task Force for the Management of Atrial Fibrillation of the

European Society of Cardiology (ESC). Europace. 12:1360–1420

28. Berger M, Schweitzer P (1998) Timing of thromboembolic

events after electrical cardioversion of atrial fibrillation or flutter:

a retrospective analysis. Am J Cardiol 82:1545–1547

29. Corrado G, Beretta S, Sormani L, Tadeo G, Foglia-Manzillo G,

Tagliagambe LM, Santarone M (2004) Prevalence of atrial

thrombi in patients with atrial fibrillation/flutter and subthera-

peutic anticoagulation prior to cardioversion. Eur J Echocardiogr

5:257–261

30. Deuling JH, Vermeulen RP, Smit MD, van der Maaten JM,

Boersema HM, van den Heuvel AF, Van Gelder IC (2012)

Planning and monitoring of patients for electrical cardioversion

for atrial fibrillation. Neth Heart J 20:148–154

31. Caldeira D, Costa J, Ferreira JJ, Pinto FJ (2014) Thromboembolic

risk in the initiation, switch and interruption/re-initiation of oral

anticoagulants: do newcomers improve outcomes? Insights from

a meta-analysis of RCTs. Int J Cardiol. doi:10.1016/j.ijcard.2014.

09.099

32. Heidbuchel H, Verhamme P, Alings M, Antz M, Hacke W,

Oldgren J, Sinnaeve P, Camm AJ, Kirchhof P, European Heart

Rhythm Association (2013) European Heart Rhythm Association

Practical Guide on the use of new oral anticoagulants in patients

with non-valvular atrial fibrillation. Europace. 15:625–651

33. Ewen S, Rettig-Ewen V, Mahfoud F, Böhm M, Laufs U (2014)
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