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| 1. Introduction

Atrial fibrillation (AF) patient care encompasses different possible management strategies which are classified as rhythm-
control therapies, aimed at restoring and maintaining the sinus rhythm, and rate-control therapies, aimed at ensuring an
appropriate control of heart rate during AF. Although a rhythm-control strategy may have some clinical benefit, it does not
seem to offer advantages in terms of mortality or morbidity over a rate-control strategy . Although some observational
data [ s in favor of rhythm control strategy, in order to reduce thromboembolic risk in patients with paroxysmal in
contrast with persistent AF (due to a reduced risk of stroke in patients with paroxysmal as opposed to persistent AF),
randomized clinical trials (RCTSs), including the Atrial Fibrillation Follow-up Investigation of Rhythm Management trial, have
failed to show significant difference in survival or thromboembolic events related to rhythm control compared to rate
control strategy [ Notably, thromboembolic risk needs to be evaluated according to the CHA2DS2-VASc score
(congestive heart failure, hypertension (1 point for presence of each), age = 75 years (2 points), diabetes mellitus (1
point), stroke/TIA (2 points), vascular disease, age 65 to 74 years, female sex (1 point for presence of each); scores range
from 0 to 9), regardless of the adopted strategy.

Nonetheless, rhythm control still represents the preferred strategy, especially in young patients who are symptomatic and
in patients with hemodynamic instability.

| 2. Acute Hemodynamic Instability

Acute hemodynamic instability in AF, due to a rapid ventricular rate (typically >150 bpm or higher in patients compromised
by co-morbidities), is characterized by clinical manifestations such as syncope, acute pulmonary edema, myocardial
ischemia, symptomatic hypotension, or cardiogenic shock. In those patients an emergency electrical cardioversion has to
be promptly performed, and anticoagulation should be started as soon as possible 1.

Electrical or pharmacological cardioversion (CV) is the cornerstone of the rhythm management strategy. Electrical
cardioversion (ECV) is not only recommended in hemodynamically unstable patients but is also the preferred strategy in
stable patients when AF duration is prolonged, whereas pharmacological cardioversion (PCV) may be preferred in recent
onset AF 4. In stable patients, pharmacological and electrical cardioversion can both be suitable options to perform.
Electrical cardioversion is more effective, although sedation is needed 1. Of note, pre-treatment with AADs can improve
the efficacy of elective electrical cardioversion. Irrespective of the CV method employed, reestablishment of sinus rhythm
confers a substantial possibility of peri-cardioversion thromboembolism, with a stroke rate enclosed by 5 and 7% in non-
anticoagulated patients WRIRBIMIE! The risk of stroke or systemic embolism (SSE) is higher forthwith next to CV, with 82%
of cases occurring within 72 h and 98% of accidents manifesting within 10 days [4. This risk is related to the potential
embolization of previous thrombus from the atrial appendage after recovery of effective atrial contractility. Furthermore,
the mechanism of CV might support novel thrombus development as a result of transitory atrial stunning. For these
reasons, current European Society of Cardiology (ESC) guidelines recommend not less than 3 weeks of adequate
anticoagulation before CV, accompanied by minimum of 4 weeks of anticoagulation after the procedure in patients with AF
duration > 48 h (or unknown) irrespective of CHA2DS2-VASc score or transesophageal echocardiography (TEE) done to
exclude left atrial thrombi [,



In the last 50 years, a great deal of clinical experience has been accumulated on the use of VKAs for anticoagulation in
AF. However, this treatment has never been validated in large RCT. To prevent thromboembolic complications, the
availability of non-vitamin K antagonist oral anticoagulants (NOACSs) represents a big step forward thanks to their more
predictable therapeutic effect and more favorable hemorrhagic risk profile €. The advantage of a rapid and predictable
action onset of these drugs is particularly useful in the peri-cardioversion setting. Indeed, in this specific setting the longer
and variable time needed to achieve an effective anticoagulation with VKAs often requires the use of a heparin bridge and
a delayed CV. NOACs' use in AF cardioversion is epidemiologically relevant in clinical practice 8],

In the present paper we review NOACs' use in AF patients undergoing CV, with a focus on safety and efficacy findings.
Furthermore, on the basis of current evidence we share pragmatic thoughts about NOAC using in different peri-
cardioversion scenarios. As far as we are concerned, the most recent ESC guidelines should be considered a useful
guide in order to avoid fraught roads with danger and tricky situations as has been summarized in Figure 1.
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Figure 1. Decision making on atrial fibrillation cardioversion according to 2020 ESC Guidelines. AF, atrial fibrillation; OAC,
oral anticoagulant; NOAC, non-vitamin K antagonist oral anticoagulant;VKA, vitamin K antagonist; UFH, unfractionated
heparin; LMWH, low-molecular-weight heparin; TE, thromboembolism; h, hour; CHA2DS2-VASc, congestive heart failure,
hypertension, age = 75 years, diabetes mellitus, stroke, vascular disease, age 65-74 years, sex category (female); m,
male; f, female; LA, left atrium; LAA, left atrial appendage; TEE, transesophageal echocardiography.

| 3. Electrical Cardioversion in Emergency

Recent-onset episodes of AF are among the most usual arrhythmias that physicians deal with, constituting almost 35% of
hospital accesses due to arrhythmias . The prevalence of AF is enhancing owing to the increase of the age of
population. Despite an almost stable relative rate of hospitalization, the emergency department admissions for AF are
increasing 19,

The first step in the management of AF patients consists to assess if the patient is hemodynamically stable or is
presenting symptoms. In hemodynamically unstable AF patients, an emergency ECV should be carried out promptly. The
steps to follow for emergency management of AF are prevention of thromboembolism and hemodynamic stabilization,
followed by symptom relief. Synchronized direct current ECV is the favored practice in severely hemodynamically
unstable patients with hypotension, acute coronary syndrome, or pulmonary edema due to new-onset AF 2. Although
ECV is connected with a high initial success percentage (68-98%), and it can be effective for solving an acute
compromised situation 2, it is not a risk-free procedure. Moreover, long-term maintenance of sinus rhythm is not
guaranteed, and a relapse of AF after ECV is associated with a poor outcome 13, As highlighted in the more recent
guidelines for the management of AF, defibrillator devices with biphasic waveforms are more effective than monophasic
ones, and an anterior—posterior electrode position should be preferred over antero—lateral, as the ECV procedure seems
to be safer and more successful 4,

Moreover, maximum fixed-energy electrical CV was more effective than an energy-escalation strategy in achieving sinus
rhythm based on current data. It has been claimed that an initial synchronized shock at maximum defibrillator output (360
J) was a reasonable approach without an increasing in adverse events 14l What is particularly noticeable is that an initial

energy setting of 360 J resulted more efficiently than traditional approach, particularly when the duration of AF is longer
s)

Patients with the Wolff-Parkinson-White syndrome suffering from acute AF require special precautions in their
management. Due to the prolonged atrial conduction WPW, characterized by a longer maximal atrial conduction delay



and wider conduction delay zone, the atrial vulnerability to develop of AF is greater 28, Ventricular fibrillation could be
caused by rapid atrioventricular conduction over the accessory conduction pathway. Therefore, in a patient with Wolff—
Parkinson-White syndrome, drugs that block atrioventricular node conduction (digoxin, B-blockers, and calcium channel
blockers) are not indicated since they are ineffective on the accessory pathways so they could trigger ventricular
fibrillation. In emergency setting immediate CV should not be delayed in order to perform adequate anticoagulation. In this
situation, intravenous heparin or low molecular weight heparin (LMWH) should be administered before CV 14,

After cardioversion a long term OAC strategy (OAC for all patients if a CHAD2DS2VASC = 1yen OF 22temale) OF Short term
OAC strategy (4 weeks OAC if a CHAD2DS2VASC = Open OF 21temale (Optional if AF onset < 24 h) is needed 4.

3.1. Electrical Cardioversion in Patients with AF Which Occurred within Less Than 48 h

In the absence of hemodynamic compromise, the management of AF is guided by symptoms and its duration.
Synchronized direct ECV should be the elective procedure to be followed by physicians, as it re-establishes faster and
more efficiently than PCV, and involves a briefer hospitalization 2. Of note, pre-treatment with antiarrhythmic drugs can
improve the efficacy of ECV.

Recently, the RACE7 ACWAS trial ¥, demonstrated that a wait-and-watch approach with rate control medication only
and CV within 48 h of symptom onset was as safe as, and non-inferior to, immediate CV of paroxysmal AF, which is likely
to terminate spontaneously within 24 h.

In clinical practice, there is clear evidence of a lack regarding the need for anticoagulation when AF has occurred within
48 h in naive patients with a very low risk of stroke. AF itself independently increases stroke risk by 5-fold, which
represents one of the leading causes of morbidity and death in AF patients 29, The annual risk of stroke in those patients
is greater than 20%. It is important to recognize that in absence of additional clinical stroke risk, assessed by CHA,DS,-
VASc score, AF patients without anticoagulant therapy have an ischemic stroke rate of 0.43% per year. Conversely in
those with 1 additional point in the CHA,DS,-VASCc score the risk range from 1.18% to 3.50% per year. Another commonly
held claim is that an increased risk of stroke and systemic thromboembolism in AF is, in a certain way, linked to a
persistent prothrombotic state, as demonstrated by the increasing of platelet activation, thrombin formation, and
inflammation with a reduction fibrinolysis process and by the endothelial dysfunction both. Unsurprisingly, what is
particularly noticeable is that even young and very low-risk patients with AF have prothrombotic alterations, and the so-
called prothrombotic fibrin clot phenotype could be often present. Glowicki and coworkers showed that a prothrombotic
pathway might involve an increasing risk among patients with AF with the CHA2DS2-VASc score of 1 despite the sex 24,

Patients with acute onset AF were traditionally considered at lower risk of thrombo-embolic events, related to the shorter
time for atrial thrombus formation 22, However, CV has an inherent risk of stroke in non-anticoagulated patients, which is
lowered by anticoagulant drugs administration 4. Nonetheless, those patients with new onset AF and stroke risk factors
take probably more advantages of using oral anticoagulant (OAC). The most common risk stratification score currently
utilized is the CHA,DS,-VASc [23l. A CHA,DS,-VASC score of 1 or more for men, and 2 or more for women is considered
the cut off value for starting oral anticoagulation, in order to protect patients from stroke events. The incidence of stroke
and thrombo-embolic events varies significantly in patients with CHA,DS,-VASc scores of 1 or 2. Of note, an age of more
than 65 years is associated with an increased risk of stroke, and it also potentiates other risk factors, such as heart failure
and sex [24],

Regarding the decision whether to start an OAC for a new-onset AF in naive patients, several studies showed that starting
pre-cardioversion anticoagulation in all patients with AF episodes of less than 24 h, or even 12 h, would afford even
greater safety 231261 |n the Fin CV (Finnish Cardioversion) Study, a large multicenter retrospective cohort trial exploring
the occurrence and risk factors of thromboembolic complications after CV in acute AF 24, 7660 cardioversions were
carried out in 3143 consecutive patients with AF that occurred within 48 h. The overwhelming preponderance (88%) of
CVs were ECVs. Embolic complications at 30 days were reported after 5116 effective CVs in 2481 patients with neither
oral anticoagulation nor peri-procedural heparin therapy. Thirty-eight embolic events occurred (0.7% of efficacious
procedures; 95% confidence interval (Cl): 0.5% to 1.0%) after a follow-up of 1 month, and 31 of these were strokes.
Logistic regression analyses revealed that age, female sex, heart failure, and diabetes were independent predictors of
embolic events. Moreover, with the coexistence of multiple risk factors, the risk results in an extremely elevated risk
(approximately 10%), that is notably higher than after elective CV of AF with conventional anticoagulation. Based upon
these results, the authors affirmed that for certain subgroups of patients with a new onset AF, the risk of a stroke becomes
notable and a pre/post CV anticoagulant approach is preferable. Indeed, according to the more recent guidelines for
managing AF, a pre-cardioversion anticoagulation therapy is now recommended for all patients, irrespective of risk factors



for stroke (Class lla B). The same thing is valid for the four-week post-procedural anticoagulant therapy, both in case of
PCV or ECV 4,

3.2. Electrical Cardioversion in AF Which Lasted for Longer Than 48 h

In patients with hemodynamic stability and an AF which lasted for longer than 48 h or of unknown time of onset, ECV
should be planned after an appropriate anticoagulation therapy, either with 4 consecutive weeks of warfarin with weekly
therapeutic INR (2-3) or 4 weeks of NOACs without any interruption. Alternatively, a TEE to exclude left atrial appendage
thrombus (LAAT) could also be performed followed by an immediate ECV and a subsequent oral anticoagulation for at
least 4 weeks [28]. A window time of 48 h of AF is generally considered the boundary beyond which LAAT may organize,
and CV-caused atrial stunning is likely to occur 22, As previously reported, thromboembolic events are also frequent in
the first month after CV [,

Although it could seem generally better to reinstate a sinus rhythm in all patients with persistent AF, all studies that have

evaluated rhythm control in comparison with rate control (with appropriate anticoagulation) have resulted in neutral
outcomes [BUE1,

Factors which might facilitate an attempt at rhythm control should be evaluated 4!,

The left atrial volume index (LAVI) could represent an effective marker in predicting the maintenance of SR contributing to
the identify patients in which CV is likely to be successful. A cut-off 55 mL/m? has been proposed 2. Another factor which
should be taken into account is the left atrial diameter since it seems to be associated with AF recurrence after
cardioversion if it is larger than 44 mm [88l. Conversely, it could be that a heterogeneous electrical activation of the LA
appears to be related to AF recurrence. An advanced interatrial block (alAB), P wave duration > 120 ms, and biphasic P
waves in the inferior leads have been recognized as independent predictors of AF recurrence 241,

However, in the case of undated AF, not only an adequate anticoagulation, but also proper control of the heart rate is
required. Beta-blockers, digoxin, diltiazem, or verapamil are recommended to control heart rate in AF patients with left
ventricle ejection fraction (LVEF) = 40%, while calcium antagonists should be avoided in the case of left ventricular
dysfunction.

Lastly, when antiarrhythmic drug therapy is used to preserve sinus rhythm after ECV, oral administration of amiodarone (a
few weeks) or class IC antiarrhythmic drugs in order to improve the chance of a successful procedure should be
considered, together with a proper anticoagulant 21381,
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