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Cardioversion Safety–Is It Safe To Say That We Are Doing 
Enough?

Abstract
There is a significant periprocedural hazard of thromboembolic occasions in atrial fibrillation patients going through cardio-variant, and treatment with anticoagulants is 
accordingly a sign of cardioversion well being. In view of review sub-bunch examinations and imminent investigations, non-nutrient K enemies of coagulants are in any event 
as proficient as nutrient K-foes in forestalling thromboembolic intricacies after cardiovariant. The danger of thromboembolic intricacies after vehicle dioversion particularly 
relies upon the comorbidities in a given patient, and particularly cardiovascular breakdown, diabetes, and age. >75 years convey a uniquely expanded danger. Cardioversion 
has been viewed as protected inside a 48-h time window after beginning of atrial fibrillation without earlier treatment with anticoagulants, however late investigations have 
set this training into question dependent on for example flighty presentation appraisal of atrial fibrillation. Consequently, a straightforward and more functional methodology 
is here suggested, where early cardioversion is performed uniquely in haemodynamically temperamental patients.
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Introduction

Cardioversion of patients with atrial fibrillation (AF) is a procedure that is 
commonly utilized in clinical praxis [1]. The evolving guidelines on AF since 
2010 have progressively emphasized a rhythm-control approach as preferred 
initial treatment strategy in many patients with new-onset AF, a development 
triggered by the successful implementation of ablation procedures shown 
to be applicable in a variety of AF patients [2-4]. Very often, the initial step 
in rhythm control is the conversion of new-onset or  recurrent AF to normal 
sinus rhythm.

The current appraisal is focusing on the most prevalent complications of 
direct-current and pharmacological cardioversion: embolic strokes. We 
here examine the literature on documented periprocedural stroke rates in 
cardioversion. We then propose increased scrutiny on several cardioversion 
related risk factors in order to minimize the occurrence of such iatrogenic 
strokes, ultimately aiming at increasing the safety of patients.

Current Recommendations

To prevent thromboembolic complications, current European Society of 
Cardiology (ECS) and American College of Cardiology/American Heart 
Association (ACC/AHA) guidelines on AF management recommend 
anticoagulation for at least 3 weeks prior to cardioversion and at least 4 weeks 
post cardioversion, irrespective whether the procedure is carried out as direct-
current (DC- cardioversion, electrical cardioversion) or as pharmacological 
cardioversion [4,5]. This recommendation applies for all patients with an 

unknown duration of AF, or a duration exceeding 48 h. In cases where new-
onset AF is clarified to have lasted less than 48h, cardioversion without prior 
anticoagulation is acceptable, with anticoagulation being initiated as soon as 
possible and continued for at least 4 weeks after the procedure. In patients 
at increased risk of stroke, anticoagulation treatment should be life long. Of 
note, the recommendation related to the so-called safe time window of 48 h 
is arbitrary, a fact that is explicitly stated in the latest ESC guidelines on AF 
under “gaps of evidence.” Indeed, this recommendation is primarily based 
on consensus derived from older studies, and it has never been validated in 
contemporary controlled clinical trials.

Incidence of Thromboembolic Complications in 
Cardioversion using Vitamin-K Antagonists

Periprocedural risk of thromboembolic events during cardioversion when 
there is suboptimal or no anticoagulation is staggering, with stroke rates up 
to 3.4–6.8% [6,7]. Observational data have shown that vitamin K antagonist 
(VKA) therapy reduces the incidence to 0.5–1.6% [8]. One reliable source 
to determine stroke rates in patients treated with VKA are the head-to-head 
comparator (i.e., VKA) arms of the pivotal trials investigating non- vitamin K 
oral anticoagulants (NOACs) in stroke prevention in AF.

Each of the four pivotal trials of NOACs provided a post-hoc analysis of 
those patients who underwent cardioversion. In the RELY trial investigating 
Dabigatran versus VKA, the incidence of stroke and systemic embolism in 
the VKA group was 0.6% [9]. In the ARISTOTLE study, VKA had no recorded 
strokes after cardioversion [10]. In the ROCKET- AF trial, the incidence of 
stroke or systemic embolism after cardioversion was 1.9% in the VKA treated 
group [11]. Finally, in the ENGAGE- AF study, there were no recorded 
strokes after cardioversion in the VKA study arm [12]. Of course, prospective 
trials have contributed to our knowledge in the cardioversion context as 
well. In the X-VeRT trial comparing rivaroxaban to VKA in early and delayed 
cardioversion, the rate of thromboembolic complications was 1.0% in the 
VKA study arm [13]. In the ENSURE- AF trial investigating edoxaban 
versus VKA, the primary endpoint was 1.0% for VKA, which included stroke, 
systemic embolism, myocardial infarction, and cardiovascular mortality. For 
stroke and systemic embolism alone, the incidence was 0.3% [14]. In the 
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AF duration and strokes. Although the overall risk of thromboembolism after 
acute cardioversion without anticoagulation was very low for all patients 
with an AF duration of less than 48 h, there was a differential in the timing. 
Cardioversions performed within less than 12 h had a post-procedural 
stroke/embolism rate of 0.3%, while cardioversions performed within less 
than 48h but more than 24h had a stroke/embolism rate of 1.1%, almost four 
times higher than the earlier group. Taken together, these data suggest that 
onset of symptoms is not sufficiently reliable when determining the time of 
AF onset in the context of cardioversion and the inherent periprocedural risk 
of stroke, and that burden of AF is associated with a higher risk of stroke. 
On a different pathway of thinking, one also has to keep in mind additional 
factors that increase the risk of thromboembolism, particularly comorbidities. 
The mentioned Fin CV cardioversion registry stratified thromboembolic 
events according to classical stroke risk factors in AF: while the overall 
stroke rate in the entire population undergoing cardioversions was 0.7%, 
it was dramatically higher in patients with concomitant heart failure and 
diabetes, namely 9.8%.On the other hand, patients without heart failure 
and under 60 years of age had a very low stroke risk of 0.2%. This study 
also confirmed the relationship of the CHA2DS2- VAScs core to higher 
thromboembolic event rates in cardioversion. Similarly, a retrospective 
study of 16,274 patients in Denmark demonstrated that a first-time DC- 
cardioversion without prior anticoagulation was associated with a higher risk 
of thromboembolism compared to cardioversions in anti-coagulated patients 
(HR 2.25). The predictors of thromboembolic events were age, previous 
thromboembolism, and re-hospitalization for AF. Yet another retrospective 
study from Sweden evaluated the effect of VKAs in acute cardioversion 
when AF- duration was below 48 hours. Thromboembolic events occurred in 
0.9% of patients with a CHA2DS2-VAScs core of >1 with no anticoagulation, 
three times higher than among those pretreated with a VKA (0.3%). The 
authors concluded that one should not perform acute cardioversions in 
patients with out prior anticoagulation who have a CHA2DS2- VASc score 
of >1. Finally, in a prospective study in 484 cardioversion patients it was 
shown that cardioversion of acute-onset AF without prior anticoagulation 
in patients with CHA2DS2-VASc scores of 2–3 increased thromboembolic 
complications almost 5 times compared with those patients who had 
therapeutic anticoagulation. Taken together, while the CHA2DS2-VASc score 
is reliable to define the long-term risk for thromboembolism in the general 
AF population, the weight of the individual score factors appears different 
in the setting of cardioversion. Here, particularly the factors heart failure, 
diabetes, and age over 75 years carry a markedly increased periprocedural 
risk not reflected in the even distribution of the eight CHA2DS2 – VASc factors 
(Figure 1).

Recommendations to Increase Safety in Cardioversion

Given the evidence discussed above, we are herewith proposing a number of 
recommendations, which in our view are reasonable to be incorporated into 
clinical practice (Figure 1). We endorse abandoning the 48h time window 
for decision-making of unprotected AF cardioversion. Instead, we suggest 
a simple and more practical approach by dividing recent-onset AF patients 
into the following groups:

•	 Hemodynamically stable patients should receive immediate 
anticoagulation, preferably a NOAC, and frequency-control therapy should 
be commenced if indicated (i.e., if patients present with initial tachycardia). 
Subsequently an elective cardioversion should be planned after 3-4 weeks 
of ongoing (and reliable) anticoagulation. This approach has the advantage 
to allow for a possible spontaneous termination of AF, which indeed often 
occurs. With the utilization of one of the NOACs, which is more convenient for 
patients and preferred in every respect, it is of course particularly important 
that optimal compliance is assessed. On a side note, in the previously 
mentioned XveRT study, the authors accepted a pill intake based on a pill 
count of >80% as adequate compliance. This translates in to one to four 
forgotten or omitted pills for the once-daily dosages, or two to eight omitted 
pills for the twice-daily dosages in any given 3-week treatment period prior 
to cardioversion. This policy is difficult to defend and in fact blame worthy, 
and we recommend that even one single forgotten pill should disqualify the 
patient for a scheduled cardioversion; i.e., it should lead to a postponement 

EMANATE study in early and delayed cardioversion, comparing apixaban 
to VKA, the overall incidence of thromboembolic complications was 0.8% in 
the VKA arm [15].

Incidence of Thromboembolic Complications in 
Cardioversion using NOACs

Very much as elucidated for the VKAs, data for cardioversion safety can 
be extracted from the pertinent retrospective subgroup analyses derived 
from the four pivotal trials, as well as the few prospective head-to-head 
comparison trials in cardioversion. In the RELY study, cardioversion during 
NOAC treatment had a 0.3% post-procedural stroke rate in the dabigatran 
group (150 mgb.i.d.) [9]. In the ARISTOTLE study, apixaban had no recorded 
strokes after cardioversion [10]. In the ROCKET- AF trial, rivaroxaban had 
a post-cardioversion stroke rate or systemic embolism rate of 1.9% [11]. 
Finally, in the ENGAGE- AF study, there were no recorded strokes after 
cardioversion in the full dose (60 mg) edoxaban study arm [12]. In addition to 
these retrospective data, again one can add data from the prospective trials 
in the cardioversion context. The X-VeRT study showed a 0.5% stroke rate 
after cardioversion in the rivaroxaban arm [13]. In the ENSURE- AF study, 
the rate of stroke and systemic embolism in the edoxaban arm was 0.2% 
[14]. Finally, in the EMANATE trial, cardioversion performed in the group 
randomized to apixaban trigger ednostrokes; i.e., displaying a 0.0% incidence 
[15]. Taken together, it appears safe to state that the combined knowledge 
base shows at least the same protection provided by NOACs as compared to 
VKAs against stroke and systemic embolism after cardioversion.

Predictors of Thromboembolic Complications in 
Cardioversion

Thromboembolic complications depend on a number of factors. One is the 
practice of the 48h safety time window, another pertains to the duration 
of pre and post cardioversion anticoagulation, and a third has to do with 
comorbidities. Let us scrutinize why the time window of less than 48h of 
AF duration is problematic for decision making about early or delayed 
cardioversion: 

Firstly, one has to be confident about the exact debut time of an AF episode. 
In clinical practice, the estimation of debut is largely based on the onset 
of symptoms, in some cases also on a clinical examination, ECG findings, 
or telemetric evidence. Since most patients experience a new onset AF 
episode outside a medical setting, the simple onset of symptoms is used as 
a time-hallmark to estimate the start of AF. However, as shown in a variety of 
AF populations, more than 50% of AF episodes are asymptomatic.

Important insights into this topic can be gained from studies in patients 
having rhythm monitoring devices, although the risks linked to such detection 
are definitely different from spontaneous reporting of AF episodes. In the 
TRENDS study, a prospective, observational investigation of patients with 
a rhythm device, an AF-burden of more than 5.5h doubled the annual 
thromboembolic risk from1.1% in the low risk group to 2.2%. Further, in 
the ASSERT study, it was demonstrated that subclinical AF is common in 
pacemaker patients and is associated with an increased risk for ischaemic 
stroke. Patients with AF- episodes lasting more than 24 h approximately had 
a 3.1% absolute risk increase for stroke per year. Interestingly, stroke risk 
was not significantly different be- tween patients with AF durations less than 
24h compared with patients without AF episodes. Yet another study, the KP- 
RHYTHM study, analyzed the AF- burden as defined as the percentage of 
AF during a continuous 2-weeks-monitoring of patients with paroxysmal AF. 
Here, an AF burden of more than11.4% was associated with a three times 
higher risk for stroke.

Secondly, another thought provoking aspect pertains to trans esophageal 
echocardiography (TEE) studies performed in emergency departments. Two 
studies revealed the presence of left atrial thrombus in 4.0% of the patients 
who had presented within 48h of AF- onset, and in 14.0% of the patients after 
72h of AF-duration.

Thirdly, the Fin CV (Finnish Cardio Version) cohort study in more than 10,000 
cardioverted patients showed an interesting time relationship of estimated 
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of the cardioversion. In the same context, patients should provide a log- 
book to document that no single pill had been forgotten. They should also be 
instructed to use the medication in a correct mode; for example, rivaroxaban 
once daily should be taken with a meal and at the same time of the day.

•	 If patients are hemodynamically unstable; e.g., with therapy-
resistant tachycardia and after excluding any correctable conditions, one 
should start with anticoagulation with a NOAC, perform TEE to exclude left 
atrium thrombus, and then proceed to early/urgent cardioversion.

•	 In very rare cases and as a last resort, cardioversion can be 
performed as an acute cardioversion without prior OAC initiation or TEE in 
hemodynamically very unstable patients.

•	 Inpatients under the age of 60 years and without serious 
comorbidities, preferably with a CHA2DS2-VASc score ≤1, and with 
knowledge about the exact time of AF duration being less than 12 h, it is 
reasonably safe to perform an unprotected acute cardioversion.

•	 All patients should use oral anticoagulation for at least 4 weeks 
after cardioversion. For patients with an increased risk of stroke, treatment 
should be lifelong. The findings in the recently presented RACE7-AC-
WAS study support the above mentioned strategic choices. The study 
demonstrated impressively that in recent- onset, symptomatic AF, a wait-
and-see approach was non-inferior to early cardioversion in achieving a 
return to sinus rhythm at 4 weeks.

•	 With the present article, we hope that our work may become a 
primer for further scrutiny into the important topic of cardioversion safety. 
Some of the suggestions put forward are not necessarily based on solid 
evidence but might in the future turn out to be reasonable strategies, as 
improved evidence will be emerging in the wake of our increased focus on 
rhythm control strategies in AF. 
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