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ABSTRACT: Acute atrial fibrillation is defined as atrial fibrillation detected in the setting of acute care or acute illness; atrial
fibrillation may be detected or managed for the first time during acute hospitalization for another condition. Atrial fibrillation
after cardiothoracic surgery is a distinct type of acute atrial fibrillation. Acute atrial fibrillation is associated with high risk
of long-term atrial fibrillation recurrence, warranting clinical attention during acute hospitalization and over long-term
follow-up. A framework of substrates and triggers can be useful for evaluating and managing acute atrial fibrillation. Acute
management requires a multipronged approach with interdisciplinary care collaboration, tailoring treatments to the patient's
underlying substrate and acute condition. Key components of acute management include identification and treatment of
triggers, selection and implementation of rate/rhythm control, and management of anticoagulation. Acute rate or rhythm
control strategy should be individualized with consideration of the patient's capacity to tolerate rapid rates or atrioventricular
dyssynchrony, and the patient’s ability to tolerate the risk of the therapeutic strategy. Given the high risks of atrial fibrillation
recurrence in patients with acute atrial fibrillation, clinical follow-up and heart rhythm monitoring are warranted. Long-term
management is guided by patient substrate, with implications for intensity of heart rhythm monitoring, anticoagulation, and
considerations for rhythm management strategies. Overall management of acute atrial fibrillation addresses substrates and
triggers. The 3As of acute management are acute triggers, atrial fibrillation rate/rhythm management, and anticoagulation.
The 2As and 2Ms of long-term management include monitoring of heart rhythm and modification of lifestyle and risk factors,
in addition to considerations for atrial fibrillation rate/rhythm management and anticoagulation. Several gaps in knowledge
related to acute atrial fibrillation exist and warrant future research.
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trial fibrillation (AF) can manifest in a broad
Arange of acute medical and surgical conditions.

Although previously postulated as transient and
isolated events, accumulating evidence suggests that
AF detected in the setting of acute care or acute ill-
ness is associated with a high risk of long-term AF
recurrence,'”'® warranting attention during acute hospi-
talization and long-term follow-up as well as the need
for specific guidance. Serving as a dedicated expansion

on this subject beyond management of AF addressed
in existing guidelines,’®"® this scientific statement will
specifically address existing knowledge, practical man-
agement considerations, and opportunities for future
research on AF that acutely manifests in the setting of
acute care or acute illness, including during hospitaliza-
tion for another condition.

The writing group has reviewed data from randomized
clinical trials (RCTs), registries, and observational studies.

Supplemental material is available at https://www.ahajournals.org/doi/suppl/10.1161/CIR.0000000000001133.
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Given the broad reach of this topic, we expect a multidis-
ciplinary audience for this scientific statement, including
cardiologists, cardiac electrophysiologists, nursing and
allied health professionals, cardiac surgeons, anesthe-
siologists, surgical specialists, intensivist, hospitalists,
internists, emergency department (ED) physicians, neu-
rologists, and pharmacists.

Definitions

In this scientific statement, we introduce the term acute
AF. Acute AF is defined as AF detected in an acute care
setting or during an acute illness. Acute AF has some-
times been referred to as secondary AF in prior literature.
The writing group chose to move away from the term
secondary AF because it is often unclear whether AF
detected in acute care settings is truly secondary to or
attributable to the acute issue and would not have other-
wise arisen. In other words, AF might have been present
in the individual before the acute illness but not previ-
ously diagnosed or detected.

Therefore, this characterization of AF as acute AF
pertains to the contextual presentation of AF, that is,
AF detected or managed for the first time during acute
illness such as during acute hospitalization for another
condition. The acute AF may be paroxysmal or per-
sistent. The acute AF may be symptomatically felt by
the patient or asymptomatically detected on rhythm
monitoring or ECG. The further characterization of
acute AF (as paroxysmal/persistent, symptomatic/
asymptomatic) is consistent with existing clinical doc-
uments.'®'® General definitions and classifications of
AF were provided in the 2014 American Heart Associ-
ation/American College of Cardiology/Heart Rhythm
Society guideline on management of AF'® and in the
2017 Heart Rhythm Society/European Heart Rhythm
Association/European Cardiac Arrhythmia Society/
Asia Pacific Heart Rhythm Society/Latin American
Society of Cardiac Stimulation and Electrophysiology
expert consensus statement on catheter and surgical
ablation of AR

Scope of the Issue and Public Health
Significance

Acute AF is increasing in incidence® and manifests
across a range of medical and surgical settings. In
medical patients, the incidence ranges from 1% to 46%
across different patient cohorts."?'2* In patients with
sepsis, the incidence of acute AF varies with the sever-
ity of sepsis, with an incidence of 8% to 10% in sepsis,
6% to 22% in severe sepsis, and 23% to 44% in septic
shock.'?12824 Acute AF is associated with longer length
of hospitalization,?*~% greater morbidity'52'222¢ and mor-
tality,212326-28 and high rates of recurrent AR
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In the surgical setting, acute AF occurs in the set-
ting of both noncardiac and cardiac surgery. In the
context of noncardiac surgery, depending on the type
of noncardiac surgery, 3% to 16% of patients develop
acute AF?® the occurrence of which has been associ-
ated with longer hospitalization,?® greater morbidity3°-32
and mortality,3'~% higher costs,?® and subsequent AF
recurrence.®

AF occurring acutely after cardiac surgery is a spe-
cific form of acute AF. Postoperative AF in the set-
ting of cardiac surgery is common, affecting *32% of
patients after coronary artery bypass grafting, 49% of
patients after concomitant coronary artery bypass graft-
ing and aortic valve replacement, and 64% of patients
after coronary artery bypass grafting and mitral valve
replacement,® with high rates of recurrence over sub-
sequent years®'"'? Development of postoperative AF
after cardiac surgery is associated with longer hos-
pitalization,?®3¢ greater short-term3%3” and long-term
morbidity,**~° greater mortality,?®37-3%41 recurrent hospi-
talizations,*? and consequently increased cost of care.*®
Thus, regardless of the hospitalization setting, acute AF
is not benign.

SUBSTRATES AND TRIGGERS OF ACUTE AF

A conceptual model incorporating considerations of both
substrates and triggers can serve as a useful framework
for approaching acute AF (Figure 1).

Substrates for acute AF pertain to atrial scars or
electrical or structural remodeling.** Atrial scars may
result from chronic underlying processes* such as vol-
ume or pressure overload from valvular heart disease,
cardiomyopathy, long-standing hypertension, chronic kid-
ney disease, or myopathic states involving atrial myopa-
thy. Substrates for acute AF may also arise from prior
cardiac surgeries* (as related to scars from atriotomy,
cardiopulmonary bypass, prior valvular surgery, maze
procedure), thoracic surgeries, or existing pulmonary dis-
ease.”® Additional substrates include pericardial fat pad*®
and pulmonary vein automaticity.”

Triggers for acute AF include inflammation, local mechan-
ical stress, oxidative stress, electrolyte imbalance, and shifts
in autonomic tone.**4¢ Potential sources of triggers include
infection, pericardial effusion and inflammation, long pro-
cedural time, hemodynamic shifts, volume loss or overload,
intraprocedural and postprocedural pulmonary complica-
tions, and medications, including inotropic agents.*649%0

Acute AF can therefore be conceptualized as the
provocation of the susceptible substrates by the acute
triggers, leading to the manifestation of AF during acute
hospitalization. Building on this concept, acute AF may
represent previously unrecognized AF or unmasking of
an underlying predisposition to AF in the setting of an
acute trigger (Figure 2).
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« Sepsis/infection
* Need for inotropes
* Bleeding

complications

Inflammation

Oxidative stress

Prior cardiac surgeries

* Atriotomy
* Cardiopulmonary bypass
* Prior valvular surgery

automaticity

Sources of triggers

* Volume loss/overload
* Antecedent long procedure/operation
* Post-procedural pulmonary

» Pericardial effusion/pericarditis

Atrial scars from chronic
PV underlying process

* Chronic pressure overload
(underlying cardiomyopathy,
long-standing hypertension,
chronic kidney disease)

* From underlying valvular disease

* As part of cardomyopathy

SUBSTRATES

Shifts in
autonomic tone

Electrolyte imbalance

Prior thoracic disease
and surgeries

* Pulmonary disease

* Lung surgeries

¢ Lung transplant

Pericardial
fatpad

Figure 1. A conceptual model of substrates and triggers of acute AF.

AF indicates atrial fibrillation; and PV, pulmonary vein.

DETECTION OF ACUTE AF

Physical examination may raise suspicion for AF with the
identification of an irregularly irregular pulse or auscultat-
ed heart rhythm, variable intensity of S,, or variable pulse

Acute
triggers

Observation of
previously

Unmasking of
underlying
undiagnosed AF

predisposition to AF

Acute
AF

Figure 2. Potential mechanistic pathways of acute AF.
AF indicates atrial fibrillation.
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amplitude. Electrocardiographic modalities for the detec-
tion of AF during acute hospitalization include 12-lead
ECG on presentation for acute illness in the ED or during
hospitalization or continuous electrocardiographic moni-
toring with inpatient telemetry. Continuity of electrocar-
diographic monitoring during the hospital stay influences
the detection of acute AF, with continuous monitoring
with telemetry being more likely to detect acute AF com-
pared with episodic ECG.°

Detection and Consideration for Intensity of
Electrocardiographic Monitoring

Patient-based risk scores (such as the CHA,DS,-
VASc score initially developed for thromboembolism,®!
the ATRIA score initially developed for thromboembo-
lism®? the HATCH [hypertension, age, transient isch-
emic attack or stroke, chronic obstructive pulmonary
disease, and heart failure] score initially developed for
AF progression,®® and the POAF score for postopera-
tive AF®¥) have been evaluated as tools to predict acute
AF in hospitalized patients5*®" Consistent with the
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consideration of substrates, the risk scores can be con-
sidered a composite marker of vulnerable substrate.

Of these, the CHA DS,-VASc score has been studied
most extensively. In medical settings, the CHA,DS,-VASc
score has correlated with acute AF in patients hospitalized
for pneumonia,”” myocardial infarction,® and stroke.®® In the
setting of cardiac surgery,”*°68%9513 the CHA,_DS,-VASc
score has outperformed the HATCH or the POAF score.®®

Additional factors such as type of surgery®** and
elevated BNP (brain natriuretic peptide)®*%® have been
associated with acute AF risks. Risk factors for acute AF
in the setting of cardiac surgery have also been summa-
rized as an expert consensus table as part of a Society
of Cardiovascular Anesthesiologist/European Associa-
tion of Cardiothoracic Anaesthetists practice advisory.®®

Patients at higher risk for acute AF may benefit from
increased intensity of electrocardiographic monitor-
ing during hospitalization. Refining predictive and risk
stratification models for acute AF is an area of active
research.%” Developing a framework to triage the inten-
sity of electrocardiographic monitoring during acute hos-
pitalization is an important area for future research.

ACUTE MANAGEMENT
Overview of Acute Management

Building on the conceptual framework of substrates and
triggers, management of acute AF should be tailored to
the patient, underlying structural substrates, and contextu-
al triggers. Principal goals of management of AF occurring
during acute hospitalization are optimization of hemody-
namics, alleviation of patient symptoms, and reduction of
short- and long-term risks of thromboembolism.

Acute management of AF occurring during hospital-
ization requires a multipronged approach. Key dimen-
sions of acute management include identification and
treatment of triggers, selection and implementation of
rate/rhythm control, and management of anticoagulation.

Acute Triggers: Identification and Treatment

A priority in the management of acute AF is the identification
and treatment of potential triggers because rate and rhythm
control may be less likely to succeed until the acute illness
improves. Potential acute triggers and sources of acute trig-
gers are illustrated in Figure 1. Identification and manage-
ment of triggers related to a patient's acute AF would benefit
from multidisciplinary partnership with the care teams man-
aging the patient's acute hospitalized conditions.

AF Management: Acute Rate and Rhythm
Management

Because acute AF may spontaneously convert to sinus
rhythm,®8-2 an initial rate control and delayed cardio-
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version “‘wait-and-see” approach may be reasonable
for hemodynamically stable asymptomatic patients with
acute AF while acute triggers are being aggressively
treated. However, physiological ramifications of AF can
include decreased systemic blood pressure and cardiac
output, increased pulmonary vascular pressures, and
atrioventricular valve regurgitation.” Effects vary among
patients and may relate to rapid ventricular rates asso-
ciated with AF or atrioventricular dyssynchrony.”™ Given
the variability in acute conditions and patient comor-
bidities, acute AF may have variable impact on hemo-
dynamics and patient tolerance.”™" In hemodynamically
unstable patients, immediate electrical cardioversion is
the treatment of choice.

In hemodynamically stable patients, the acute rate
or rhythm control strategy should be individualized with
consideration of the patient's capacity to tolerate the
potential rapid rates or atrioventricular dyssynchrony
and the patient’s ability to tolerate the risk of rate or
rhythm control strategy (Figure 3). Use of a rhythm or
rate control strategy depends on the patient and struc-
tural substrate, the hemodynamic consequences of AF,
and the adequacy of the rate control strategy. Given
the risk of acute thromboembolism with acute rhythm
control of AF, any decision to proceed with a rhythm
control strategy will also need to consider the risk of
stroke and the need for adjunctive short- and long-
term anticoagulation.

Acute Rate Control

Rate control medications reduce the ventricular rate
in AF by increasing the refractoriness of the atrioven-
tricular node.”” Rate control medications for acute AF
management are summarized in Supplemental Table 1.
The choice of rate control agent may depend on pa-
tient characteristics and comorbidities, with specific
contraindications and clinical considerations given in
Supplemental Table 1.

Target heart rate for optimal rate control in the set-
ting of acute AF has not been established. Existing data
suggest an initial heart rate <110 bpm as a reasonable
target for hemodynamically stable outpatients (AFFIRM
[Atrial Fibrillation Follow-up Investigation of Rhythm
Management])” or patients with permanent AF (RACE ||
[Rate Control Efficacy in Permanent Atrial Fibrillation]).”
Recent guidelines recommend <110 bpm as a general
target for AF rate control, but a stricter target of a rest-
ing heart rate <80 bpm for patients with deterioration of
left ventricular function, symptoms, concomitant cardiac
resynchronization therapy, or diagnosis of tachycardia-
mediated cardiomyopathy.’® In the specific context of
AF after cardiac surgery, rate control targeting heart rate
<100 bpm is reasonable for asymptomatic patients.*2&°

Further studies to determine whether a rate control tar-
get of <110 bpm may be reasonable for acute AR with the
exception of AF occurring in the setting of cardiac surgery,
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Hemodynamically
unstable
Hemodynamic instability
attributable to AF

Prompt electrical

cardioversion

acute triggers

|

Assess impact of
AF on patient

[ Identify and treat <

Figure 3. Approach to acute
management of triggers and rate vs
rhythm control strategy in acute AF.
Assessment of the impact of AF on the
patient provides a rational approach to
pursue rate control or rhythm control or
both. Management of acute triggers is
important and facilitates the success of
rate and rhythm control strategies. AF
indicates atrial fibrillation.

Adverse impact
from tachycardia

D
|

Adverse impact from loss
of AV synchrony or inability
to adequately rate control

! !

(e )

Rhythm control j

ventricular dysfunction, or concomitant cardiac resynchro-
nization therapy, would be helpful. A heart rate <110 bpm
may be reasonable to permit some leniency while balanc-
ing diastolic filling. However, the specific optimal heart rate
for a patient's acute AF may correlate with what may be
hemodynamically optimal in the specific setting and may
be individualized with dynamic observation of pulse pres-
sure and mean arterial pressure as surrogates for optimal
output and perfusion. In the setting of concomitant acute
medical or surgical conditions, achievement of optimal
heart rate will also include addressing associated acute
triggers and ensuring that tachycardia is not a compensa-
tory response to hemodynamic distress.

Acute Rhythm Control

In hemodynamically unstable patients, immediate elec-
trical cardioversion with direct current cardioversion
(DCCV) is the treatment of choice.'®8%5? In hemodynam-
ically stable patients intolerant of atrioventricular dys-
synchrony, acute rhythm control can be achieved either
with electrical cardioversion or pharmacologically with
antiarrhythmic medications.'®%8081838* Rhythm control
should also be considered for patients unable to attain
clinically adequate rate control despite optimal use of
atrioventricular node—blocking agents and identification
and management of acute triggers.

Real-world data demonstrate the safety and efficacy for
both electrical cardioversion and pharmacological cardiover-
sion in contemporary practice.838#5 |n patients with recent
onset of AF, the RAFF2 study (Trial of Electrical Versus

e680 April 11,2023

Pharmacological Cardioversion for RAFF in the ED) dem-
onstrated high success of restoration of sinus rhythm with
either an upfront electrical cardioversion strategy or a step-
wise strategy with initial pharmacological cardioversion and
then DCCV if pharmacological cardioversion was unable to
restore sinus rhythm (92% in the DCCV only group versus
96% in the medication/DCCV group; P=0.07).5

Antiarrhythmic Medications for Acute Pharmacological
Cardioversion or Maintenance of Sinus Rhythm

Antiarrhythmic medications may be used for acute
chemical cardioversion or maintenance of sinus rhythm.
Choice of antiarrhythmic medication has to be tailored
to the individual patient given the unique safety profiles
of each agent'®'” In the appropriate population, ibu-
tilide,'6888° dofetilide,'®% flecainide,'®®" propafenone,'®%?
amiodarone,'®® procainamide,®” and vernakalant (not
approved by the Food and Drug Administration for use
in the United States)'®®4 are used for acute pharmaco-
logical cardioversion, typically with a more gradual time
course for acute conversion to sinus rhythm noted with
amiodarone'® or dofetilide.®® Supplemental Table 2
details the dosing and clinical considerations of antiar-
rhythmic medications for acute pharmacological cardio-
version of AF. In general, the choice of agent depends
on the individual situation and underlying clinical sub-
strate such as cardiac and renal function. Ibutilide can
be a reasonable choice for patients unable to receive
anesthesia in the absence of existing QT prolongation.
The most important concern is torsade de pointes, so the

Circulation. 2023;147:e676-e698. DOI: 10.1161/CIR.0000000000001133
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patient must have a normal QTc interval. Ibutilide effects
are short lasting (<4 hours); thus, it is not an ideal drug
if recurrence of arrhythmia is expected. For patients able
to take oral medications and without underlying struc-
tural heart disease, either propafenone or flecainide oral
bolus is an option, with the advantage that they can be
transitioned to ongoing dosing. Amiodarone also has
the advantage of transitioning from intravenous to oral
form, but cardioversion with amiodarone takes longer
than with the aforementioned drugs. Because amioda-
rone may prolong the QT interval, the use of amiodarone
may limit concomitant and subsequent pharmacological
options given concerns for potentiation of QT prolonga-
tion. Procainamide is also an intravenous option for acute
conversion of AF. While using intravenous procainamide,
the patient needs to be closely monitored for hypoten-
sion, QT prolongation, and proarrhythmia. In the critical
ill patient, electrical cardioversion is effective, but relapse
is common®®; similarly, relapse would likely be common
after pharmacological cardioversion until the underlying
acute illness subsides or adequate drug levels of rhythm
control agent have been achieved.

Electrical Cardioversion

Electrical cardioversion with DCCV has a high success
rate for restoring sinus rhythm.®6-1°" Electrical cardiover-
sion is safe,® rapid, and more effective than pharmaco-
logical cardioversion alone,'®%19" with the tradeoff of the
need for sedation with electrical cardioversion.'®12 A pa-
tient's suitability for anesthesia and the ideal anesthesia
regimen to support electrical cardioversion benefit from
multidisciplinary considerations.

The efficacy of DCCV can be improved by use of
biphasic energy'® and upfront high fixed energy
instead of a strategy of energy escalation.'® Applica-
tion of electrode pads in anterior-posterior orienta-
tion makes physiological sense for optimization of the
vector for current delivery. Prior study of patients with
persistent AF undergoing DCCV with escalation of
energy found anterior-posterior orientation of the elec-
trode vector more successful at restoring sinus rhythm
than an anterior-lateral vector.'® A subsequent study
of patients with recently diagnosed AF undergoing
DCCV using biphasic upfront 200 J found similar suc-
cess rates with electrode vectors in either the anterior-
posterior or anterior-lateral orientation.®” These results
together suggest that when the energy output is already
optimized as biphasic and high energy and the AF is of
recent onset, either vector orientation may be suitable.®”
However, when energy output is not high or when the
AF is of longer duration, the anterior-posterior orienta-
tion may be more effective. In patients with a longer
duration of AF, antiarrhythmic medications may also be
administered as a pretreatment to facilitate electrical
cardioversion.'6885106 |n patients with obesity, the use
of paddles, manual pressure augmentation, and further
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escalation of electrical energy improved the success
of electrical cardioversion.'”” In patients with failed ini-
tial electrical cardioversion, optimization of vector and
energy delivery, manual pressure augmentation, and
pretreatment with an antiarrhythmic can facilitate suc-
cess of repeat electrical cardioversion.

Monitoring During and After Cardioversion

Cardioversion with either an electrical or a pharma-
cological approach warrants electrocardiographic, he-
modynamic, and oximetry monitoring during and after
cardioversion.'®®"  Postcardioversion monitoring for
pharmacological cardioversion is recommended for
a duration of time that is equal to half of the thera-
peutic half-life of the medication,®' and for electrical
cardioversion with anesthesia, the duration of monitor-
ing after electrical cardioversion would be as per usual
postanesthesia monitoring for the extent of anesthesia
necessary to support the performed electrical cardio-
version. In patients who receive ibutilide, the most im-
portant concern is torsade de pointes, which usually
occurs within 30 minutes of drug administration; nev-
ertheless, close monitoring is required with a defibrilla-
tor readily available for 4 hours or until QT normalizes.
Bradycardia is common after cardioversion because
of sinus node suppression of automaticity. Bradycar-
dia commonly improves after the patient wakes up and
the sinus node recovers while in sinus rhythm; it is un-
common for severe bradycardia to require intervention
other than drug dose adjustment in the rare instances
that bradycardia fails to resolve. It is important to note
that sinus node function can eventually normalize if the
patient is able to maintain sinus rhythm."®®

Anticoagulation During Acute Hospitalization

General Considerations
A decision to initiate anticoagulation needs to balance the
risk of thromboembolism against the risk of bleeding and
should involve shared decision-making with the patient.
General considerations for anticoagulation for patients
with AF are based on substrates, with CHA, DS,-VASc®
score of >2 for men or >3 for women as an accepted in-
dication for anticoagulation'®'® in the absence of contra-
indications and significant bleeding risks. In the setting of
acute illness, potential prothrombotic and coagulopathic
milieu™®""2 and periprocedural hemostasis may also
need to be considered. Once a decision for anticoagu-
lation is made, the feasibility and timing for initiation of
anticoagulation will likely depend on the context of the
acute illness. Considerations in association with specific
conditions are discussed further in a subsequent section
(Acute Management Considerations in Specific Settings
and Populations).

Whether incorporation of markers of prothrombotic
potential and coagulopathic states™®110112113  may
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further refine the candidacy of patients with acute
AF for anticoagulation is an important area for future
research. Consistent with newly detected AF in general,
there is uncertainty in the optimal threshold of AF bur-
den to initiate anticoagulation.'®''!® Future research
to better understand the optimal threshold of acute AF
burden to initiate anticoagulation would be beneficial
and clinically practical.

Thromboembolic Risks of Acute Cardioversion
Thromboembolic risks in the setting of acute cardio-
version are attributed to potential existing thrombus, a
change in atrial mechanical function with restoration of
sinus rhythm, atrial stunning after cardioversion, and a
transient prothrombotic state.”'®'"” Thromboembolic
risks and considerations of anticoagulation apply to
both pharmacological cardioversion and electrical car-
dioversion,&119

Related to anticoagulation management in the set-
ting of acute cardioversion, the prior concept of safe
to cardiovert without further assessment or anticoagu-
lation if AF duration has been no more than 48 hours
has been challenged."”"® Subsequent study found time
to cardioversion >12 hours to be an independent pre-
dictor of thromboembolic complications.”® More recent
data demonstrated that even when the reported dura-
tion of AF is no more than 48 hours, the thromboembolic
risks were not homogeneously low but rather increased
in patients with increasing CHA,DS_-VASc score.?'71%3
Together, these findings suggest a more nuanced consid-
eration of duration of AF (<12, 12-24, 24-48 hours) and
patient-based risk factors (CHA DS -VASc score) in the
pericardioversion management of the patient. When early
cardioversion is planned, in the absence of 3 weeks of
precardioversion anticoagulation with ascertainment of
strict compliance or time in therapeutic window, a trans-
esophageal echocardiogram to exclude existing intracar-
diac thrombus before cardioversion is recommended by
current guidelines.!™™® Cardiac computed tomography,
especially with delayed contrast-enhanced image acqui-
sition protocol, has emerged as an alternative imaging
modality to exclude intracardiac thrombus.'?'26 Anti-
coagulation is recommended to be initiated as soon as
possible before AF cardioversion.™'® When intracardiac
thrombus is excluded, cardioversion may proceed with
the patient on therapeutic anticoagulation.'?"128

After cardioversion, uninterrupted anticoagulation is
recommended for 4 weeks,'®'® the putative period for
recovery of mechanical atrial systole. Only in patients
with CHA_DS,-VASc of O in men or 1 in women with very
low associated thromboembolic risks?"'?2 may omission
of such uninterrupted postcardioversion anticoagula-
tion be considered.'™® Thus, the decision to cardiovert
a hemodynamically stable patient with acute AF should
include care team discussions and patient counseling of
anticoagulation compliance over the 4 weeks after acute
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cardioversion without anticipated interruptions, for exam-
ple, as related to upcoming procedural needs. If interrup-
tion of anticoagulation is anticipated in a hemodynamically
stable patient with acute AR, a focus on rate control first
and deferring cardioversion until no further interruption of
anticoagulation is anticipated may be preferable.

Options for Anticoagulation During Acute
Hospitalization

There are parenteral and oral options for anticoagula-
tion during acute hospitalization. Dosing and consider-
ations are summarized in Supplemental Tables 3 and
4, respectively. Given rapid time to therapeutic efficacy
and ease of continuation, direct oral anticoagulants
(DOACs) have been recommended for thromboembol-
ic prophylaxis including in the setting of cardioversion
for AF, barring contraindications.''® Post hoc analy-
ses of the pivotal phase Il studies comparing DOACs
with warfarin for anticoagulation of nonvalvular AF and
subsequent dedicated prospective trials specifically re-
lated to cardioversion support the efficacy of DOACs
for thromboembolic prophylaxis in the setting of car-
dioversion.'?*"1% Strategies to manage potential bleed-
ing and availability and access to reversal or mitigating
agents should also be part of the consideration in de-
ciding on the choice of anticoagulant.

Acute Management Considerations in Specific
Settings and Populations

In the Setting of the Emergency Department

The ED is frequently the first point of diagnosis and
management of acute AF. Subsequent management of
acute AF may occur as part of an acute hospitalization
or in an observation unit.'*” Emergency presentation of
hemodynamically unstable acute AF is managed with
immediate DCCV. Assessment of acute AF in hemody-
namically stable patients in the ED includes determina-
tion of concomitant medical or surgical processes as
potential triggers and initiation of multidisciplinary man-
agement. The decision for rate or rhythm control mir-
rors the inpatient setting, and these approaches are not
mutually exclusive. Rate control is often initiated early
in the ED course; rhythm control may be subsequently
undertaken. Initiation of anticoagulation in the ED is
safe.”®® Considerations for anticoagulation include not
only substrate-based assessment for thromboembolic
risks (such as through the use of the CHA DS _-VASc
score®’) but also assessment of active bleeding risks or
contraindications.’™® Evaluation of an anticipated need
for interruption of anticoagulation, in the near future or
as part of necessary procedural management of con-
comitant processes, may also influence candidacy for
acute cardioversion in hemodynamically stable patients
with acute AF. Transesophageal echocardiography may
be performed to assess for left atrial or appendage
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thrombus before cardioversion, as discussed above.'?®
This is particularly important for patients without antico-
agulant therapy or those uncertain of compliance with
anticoagulant or time in target range on warfarin. Antiar-
rhythmic medications may be administered to facilitate
rhythm conversion before DCCV and to maintain sinus
rhythm after DCCV.'6.1885.106

In Critically lll Patients
Aggressive management of acute illnesses and prompt
treatment of triggers remain the cornerstone of acute
AF management in critically ill patients.?8" It may be ap-
propriate to wait to directly treat the acute AF until fur-
ther treatment of the acute iliness if the rapid heart rate
is a compensatory mechanism for the critical illness.? In
patient whose acute AF is causing hemodynamic com-
promise, immediate DCCV is the strategy of choice.’8®
In the absence of hemodynamic compromise, both rate
and rhythm control strategies may be considered.®!
Electrical cardioversion may be successful, but early
relapse is common in patients who remain acutely ill.%
Amiodarone and propafenone have demonstrated ef-
ficacy for pharmacological cardioversion in this popula-
tion."° Prior limited studies suggest that for acute AF
in the critically ill, metoprolol may provide better rate
control compared with diltiazem™' and that esmolol use
may be associated with improved arterial elastance'*?
and reduced short-term mortality."#314* Although the re-
duction of in-hospital mortality with B-blockade was no
longer evident after multivariable adjustment reflective
of more favorable hemodynamic profile before initia-
tion of B-blockade, when feasible, B-blockade remains
a reasonable choice for rate control given its demon-
strated efficacy in this regard.’®

Critically ill patients with new-onset AF have a >2-fold
higher risk of in-hospital ischemic stroke compared with
those without AF?" In patients with sepsis, however,
CHA,DS,-VASc alone poorly predicts the risk for isch-
emic stroke.'*® Parenteral anticoagulation in patients with
acute AF and sepsis did not reduce risks for ischemic
stroke'®1%7 and was associated with increased clinically
significant bleeding in one study.'*® Available evidence
does not favor routine acute anticoagulation in patients
with sepsis with acute AF. Further research combining
risk scores based predominantly on chronic conditions
(such as the CHA,DS,-VASc risk score) with consider-
ations of the acute coagulopathic''? and prothrombotic'*®
milieu may be useful to better assess the benefits, risks,
and optimal selection of critically ill patients with acute
AF for acute anticoagulation.

Coronavirus Disease 2019

Similar to critical illness in general, AF in the setting
of coronavirus disease 2019 (COVID-19) is related to
disease severity.'#91%° The first wave of COVID-19 in
particular, however, has been associated with throm-
botic events, especially among those with greater
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illness severity."" Preadmission oral anticoagulation
in patients with preexisting AF with COVID-19 was
associated with a lower likelihood of adverse events
during the hospitalization.'®® Broader data on throm-
boprophylaxis in COVID-19'%3715¢ may offer additional
insights into the consideration of thrombotic states
and choices for potential anticoagulation. Whether
the propensity for thrombosis or benefits of antico-
agulation would remain applicable to the subsequent
variants of the COVID-19 pandemic or to individuals
who have received vaccines and boosters needs to be
further assessed.

Hyperthyroidism

Goals for management of acute AF in the setting of
hyperthyroidism include efforts to restore the euthyroid
state and, if feasible, B-blockade for rate control.'® Al-
though hyperthyroidism may induce a hematologically
prothrombotic state, with an increase in factors VIl and
IX, fibrinogen, von Willebrand factor, and plasminogen
activator inhibitor-1,"" hyperthyroidism is not included
in the risk stratification scheme for thromboembolism
in patients with ARS' Correlation of hyperthyroidism
with clinical thromboembolism has been controversial;
anticoagulation for patients with thyrotoxicosis and AF
is guided by CHA DS,-VASc risk factors in the 2014
American Heart Association/American College of Car-
diology/Heart Rhythm Society guideline on the man-
agement of AF.'® Recent data noted increased risks of
ischemic stroke and systemic embolism in patients with
AF with hyperthyroidism in the first year of AF diagnosis
but with a reduction of increased risks with treatment
of hyperthyroidism.’® These nuanced data underscore
the importance of treating the hyperthyroidism and may
prompt additional consideration for anticoagulation
while attempting to restore the euthyroid state during
the first year of AF diagnosis.

Stroke

The temporal relationship between AF and stroke is
complex.’™9718* Diagnosis of AF during acute hospi-
talization for stroke may also represent detection of
previously unrecognized AF (consistent with one of
the outlined pathways of acute AF in Figure 2). Broad
consideration of the temporal relationship between AF
and stroke is beyond the scope of this scientific state-
ment. However, pertinent to this scientific statement
are the observations that a subset of AF can mani-
fest in temporal proximity to stroke events!®9160.164.165
and that sometimes first diagnosis of AF may occur
in close temporal proximity to incident stroke,'® pos-
ing implications for clinical management and the tim-
ing of anticoagulation. Approximately 6.5% to 15%
of strokes occur in hospitalized patients, and stroke
is more common in the perioperative setting and in
patients with high-risk conditions such as acute coro-
nary syndromes or prothrombotic states.'®® Strokes
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associated with AF more commonly involve the middle
cerebral artery territories (much less commonly the
vertebrobasilar territories) and may be amenable to
mechanical thrombectomy.’®” In general, the risk of
early re-embolization is low.'®® Urgent anticoagulation
with the goal of preventing early recurrent stroke or
preventing neurological deterioration is not recom-
mended.'® Because of the low risk of early recurrent
stroke and the risk of worsening hemorrhagic trans-
formation, it is reasonable to delay oral anticoagula-
tion for 4 to 14 days among those with acute ischemic
stroke in the setting of AF.'®® Ongoing RCTs (ELAN
[Early Versus Late Initiation of Direct Oral Anticoag-
ulants in Post-Ischaemic Stroke Patients With Atrial
Fibrillation; NCT03148457], OPTIMAS [Optimal Tim-
ing of Anticoagulation After Acute Ischaemic Stroke;
NCT03759938], TIMING [Timing of Oral Anticoagu-
lant Therapy in Acute Ischemic Stroke With Atrial Fi-
brillation; NCT02961348], and START [Optimal Delay
Time to Initiate Anticoagulation After Ischemic Stroke
in Atrial Fibrillation; NCT03021928]) will specifically
assess early versus late initiation of anticoagulation
using DOACs in patients with AF-related ischemic
stroke. Issues related to the long-term use of oral anti-
coagulants are addressed in other guidelines.'"'"

Noncardiac Surgery

The treatment of AF after noncardiac surgery should in-
clude the identification and correction of potential trig-
gers and sources of triggers (Figure 1).'"" Of particular
importance is the exclusion of bleeding, which would in-
fluence the overall management of a patient's acute AF
after noncardiac surgery. Adrenergic surge, volume loss,
inflammation, and shifts in autonomic tone in the setting
of bleeding may contribute as triggers, and tachycardia
may be compensatory for acute blood loss. Ongoing
bleed would preclude initiation of anticoagulation neces-
sary for rhythm control strategy.

Given that AF after noncardiac surgery frequently
spontaneously reverts to sinus rhythm,'™ it may be rea-
sonable to treat AF after noncardiac surgery with a rate
control strategy when the tachycardia is not a compen-
satory response for acute volume loss and underlying
triggers have been identified and aggressively treated. A
rhythm control strategy may be considered for selected
patients who remain symptomatic despite rate control or
in whom rapid restoration of sinus rhythm may be pre-
ferred given comorbidities such as heart failure or severe
ischemia.'™ Anticoagulation indication is balanced by the
need for surgical hemostasis. Therefore, safety, feasibil-
ity, and the timing of initiation of acute anticoagulation
warrant close discussions with the care teams involved in
the specific surgery. Multidisciplinary discussion should
include individualized considerations of intraprocedural
bleeding, adequacy of surgical hemostasis at the end
of the surgery, likelihood for rebleed or susceptibility to
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surgical site bleeding on anticoagulant challenge, and
potential ramifications of bleed (particularly debilitating
in circumstances such as spinal surgery).

Cardiac Surgery

Prophylaxis for AF After Cardiac Surgery
In recognition of the high prevalence and associated
adverse outcomes of postoperative AF in the setting
of cardiac surgery®'"'? prophylactic treatments are
recommended by society guidelines.'®'81™ B-Blockade
and amiodarone are currently the agents of choice for
pharmacological prophylaxis for postoperative AF in
the setting of cardiac surgery.'® Data based on small
studies, predominantly demonstrating efficacy of
[-blockade in reducing postoperative AF in isolation or
in combination with amiodarone,'™ """ have led to pre-
operative B-blockade as a quality metric.'” However,
preoperative (-blockade within 24 hours of isolated
coronary artery bypass surgery as a quality measure
has been challenged'”; a study of 140000 propen-
sity-matched individuals from the Society of Thoracic
Surgeons database found 3-blockade to be associated
with a small but finite increase in the rate of postop-
erative AF without a reduction of morbidities or mortal-
ity.'”® It is not clear whether evaluation of more gradual
administration of B-blockade upstream instead of with-
in the 24-hour perioperative window or the inclusion
of patients with concomitant valvular surgery who have
even higher risks for postoperative AF may be differ-
entially associated with outcomes. Amiodarone is the
most universally accepted antiarrhythmic agent used
for the prevention of AF after cardiac surgery. Its ef-
ficacy was initially demonstrated in 1997 with a small,
double-blind, placebo-controlled, randomized study en-
compassing 124 patients.'” Subsequent small studies
have consistently shown its efficacy in both oral and
intravenous form.'® Because of its side-effect profile,
it is typically reserved for patients at high risk for post-
operative AF. Consistent with this, a multinational sur-
vey of cardiac anesthesiologists demonstrated limited
use of amiodarone as prophylaxis for postoperative AF,
citing concerns for risks related to the side-effect pro-
file of amiodarone.®®

In terms of colchicine, although the AF substudy of
the COPPS study (Colchicine for the Prevention of the
Postpericardiotomy Syndrome) demonstrated a reduc-
tion of postoperative AF and length of stay,'®' leading
to inclusion in the 2014 American Heart Association/
American College of Cardiology/Heart Rhythm Society
guideline as a Ilb recommendation,’ the subsequent
COPPS-2 study (Colchicine for Prevention of Postperi-
cardiotomy Syndrome and Postoperative Atrial Fibrilla-
tion)'®? and END-AF study (Effect of Colchicine on the
Incidence of Atrial Fibrillation in Open Heart Surgery
Patients)'® did not demonstrate statistically significant
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reductions of postoperative AF during hospitalization
after cardiac surgery, and associated diarrhea led to dis-
continuation of colchicine in more than half of colchicine
recipients.'®® Recent comprehensive guidelines' noted
data for colchicine as pharmacological prophylaxis for
postoperative AF in the setting of cardiac surgery not
to be robust. Other agents such as renin-angiotensin
system inhibitors, nonsteroidal anti-inflammatory agents,
steroids, statins, omega-3 fatty acids in the form of fish
oil supplements, calcium channel blockers, digitalis, and
angiotensin-converting enzyme inhibitors have been
tested in small-scale clinical trials, showing varying effi-
cacy in prophylaxis for AF after cardiac surgery.

Notable updates in this arena include further consid-
erations of pericardiotomy and botulinum toxin for the
prophylaxis of AF after cardiac surgery. The recently pub-
lished prospective, single-center, randomized PALACS
study (Posterior Left Pericardiotomy for the Prevention
of Atrial Fibrillation After Cardiac Surgery) found poste-
rior left pericardiotomy to be associated with a reduction
in the incidence of postoperative AF in selective patients
undergoing coronary bypass or aortic valve or aortic sur-
gery without significantly added risks."® The phase 2
multicenter, randomized NOVA study (NeurOtoxin [Botu-
linum Toxin Type A] for the Prevention of Post-Operative
Atrial Fibrillation)'® completed its recruitment in Decem-
ber 2021. Future studies may further assess the clinical
utility and implementation feasibility of these potentially
promising modalities.

Acute Treatment of AF After Cardiac Surgery

Treating hemodynamically stable, asymptomatic, acute AF
after cardiac surgery with rate control as the initial strat-
egy is reasonable'® given the similar length of hospitaliza-
tion, morbidities, and mortality with a rate control target
of <100 bpm or rhythm maintenance with amiodarone.*?
When acute pharmacological cardioversion is considered,
ibutilide'®®° and vernakalant (not approved by the US Food
and Drug Administration for use in the United States)'89
have demonstrated specific efficacy in acute pharmaco-
logical cardioversion of AF after cardiac surgery.

Special consideration should be given to patients who
develop atrial arrhythmias after surgical ablation, which
may vary in extent of ablation lesion sets.'® Management
of this specific population would benefit from a heart
team approach'® with close collaboration of the cardiac
electrophysiologist and the operating surgeon in further
individualizing acute treatment strategies and plans for
longer-term'® follow-up. Acute management strategies
will need to take into account potential concomitant
sinus node dysfunction and an early period of extensive
atrial inflammation.

Acute Anticoagulation Considerations for AF After
Cardiac Surgery

Data related to anticoagulation for AF after cardiac
surgery are limited. Balancing the risk of stroke in
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this vulnerable population against the risk of major
bleeding in this postsurgical population is key. Ret-
rospective studies have highlighted the association
of AF after isolated coronary artery bypass surgery
with increased adverse outcomes of ischemic stroke
and thromboembolism34° and mortality®®*' but have
shown conflicting results in terms of the potential
benefit of early initiation of oral anticoagulation.o4!
The conflicting results may relate to the nonrandom-
ized nature of oral anticoagulant treatment; recipients
of oral anticoagulants may be older, more frequently
have a history of heart failure,® and have increased
risks for both thromboembolic and bleeding complica-
tions. Furthermore, although the retrospective studies
included populations who had undergone cardiover-
sion,*®4! the timing of anticoagulation in relation to
the cardioversion was unclear.

In the absence of data from dedicated RCTs in this
regard, the anticoagulation protocol used in the Car-
diothoracic Surgical Trials Network RCT on rate versus
rhythm control*? has frequently been extrapolated for
clinical care. The study protocol recommended antico-
agulation if patients remained in AF or had recurrent AF
48 hours after study randomization; anticoagulation with
warfarin targeting an international normalized ratio of 2
to 3 was recommended, and bridging with low-molec-
ular-weight heparin was allowed.*> Anticoagulation was
recommended to be continued for 60 days unless com-
plications occurred.*? However, it is important to note
that the Cardiothoracic Surgical Trials Network RCT on
rate versus rhythm control was focused primarily on rate
versus rhythm control and was not powered to detect
thromboembolism and stroke. Recognizing this gap in
knowledge in clinical practice, the ongoing randomized
PACES (Anticoagulation for New-Onset Post-Operative
Atrial Fibrillation After CABG study; NCT04045665) will
provide specific insights in this regard.

For patients after surgical ablation for AF, the cur-
rent guideline recommends oral anticoagulation as
soon as feasible given endothelial disruption dur-
ing ablation while balancing the risk of postoperative
bleeding.’® One recent development has been the
addition of left atrial appendage ligation at the time of
cardiac surgery to reduce the risk of stroke in patients
with a history of AF. LAAOS Il (Left Atrial Append-
age Occlusion Study III) demonstrated that concomi-
tant left atrial appendage occlusion performed during
cardiac surgery in patients with prior AF and a high
CHA,DS -VASc score (mean, 4.2) continued on long-
term oral anticoagulation over follow-up significantly
reduced stroke and thromboembolism risk over a fol-
low-up of 3.8 years (4.8% in the occlusion group ver-
sus 7.0% in the no-occlusion group; hazard ratio, 0.67
[95% CI, 0.53-0.85; ~=0.001])."8® Because of this
study, there has been growing enthusiasm for broader
clinical implementation. Although modern techniques
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ACUTE HOSPITALIZATION TRANSITION LONG-TERM FOLLOW-UP
Management driven by both TRIGGERS and SUBSTRATES OF CARE based on SUBSTRATES
Acute AF 3As of acute Counseling 2As and 2Ms
Acute conditions el management * High risks of AF control
precipitating acute Acute triggers AF recurrence ) )
TRIGGERS * Risk factor Anticoagulation
modifications
Risks for Monitoring
Patient acute AF Modification Long-term
presenting follow-up
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Varying extent  Patient-based Intensity AF Anti- Arrange * Long-term management driven by
of baseline comorbidities and of rhythm control coagulation | cardiology or EP | substrates — substrates for thrombo-
substrates cardiac remodeling  monitoring follow-up embolic risks, AF control, risk factor
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substrates for AF detection of 2
acute AF é Suggest increasing
3 intensity of heart
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E
Substrates for
_ L thromboemobolic risks

Figure 4. Care pathway for acute AF.
AF indicates atrial fibrillation; and EP, cardiac electrophysiology.

for surgical left atrial appendage have improved the
success of closure,'® given the potential for incom-
plete ligation,’®®1°2 management of postoperative AF
in patients with reported left atrial appendage closure
include formal evaluation of the left atrial appendage
with transesophageal echocardiogram or computed
tomography to assess for adequacy of closure.

Atrial Flutter

Management of atrial flutter in the acute care setting
follows the same principles as AF management. Often,
atrial flutter is more difficult than AF to rate control med-
ically, necessitating cardioversion for patients with atrial
flutter. Although most studies on electrical cardioversion
were performed on patients with AF, the same principles
concerning precardioversion and postcardioversion an-
ticoagulation apply (see the Thromboembolic Risks of
Acute Cardioversion section). For medical cardioversion
of atrial flutter, ibutilide and dofetilide have been shown
to be more effective than the class | medications'®1%
or intravenous amiodarone.'®6'%" The class | medications
can also have the untoward effect of slowing the flutter
cycle length, resulting in rapid ventricular rates from 1:1
atrioventricular conduction of atrial flutter if conversion
is not achieved.'%8'%® Ablation for typical atrial flutter in
the acute setting may also be considered given its ex-
cellent success rate, 207292 although patient risk factors
and concurrent acute illnesses may necessitate medical
optimization before they are considered good ablation
candidates. Because up to 50% of patients with atrial
flutter can be found to have incident AF after atrial flut-
ter,2%® long-term AF surveillance monitoring is prudent
after treatment for atrial flutter.
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LONGER-TERM MANAGEMENT

For patients with acute AF, patient counseling about the
risk of recurrent AF after the acute illness is resolved
and access to follow-up care are important aspects of
discharge planning (Figure 4).

Acute AF Recurs Long Term

Patients with acute AF in the setting of acute medical ill-
ness™'® and noncardiac®® and cardiac®®''"'* surgeries
have high rates of AF recurrence long term. The b-year AF
recurrence rates were 42% to 68%,"* 39%,” and 32% to
76%*81% in patients with acute AF in the setting of acute
medical illness,'* noncardiac surgeries,” cardiac surger-
ies, 891114 respectively, with higher detection of recurrence
in studies using continuous heart rhythm monitoring.8-1°

Long-Term Follow-Up Care

Given the notable long-term AF recurrence, patients
with acute AF warrant long-term outpatient follow-up
evaluation and management. In patients with newly di-
agnosed AF from the Veterans Health Administration,
receipt of cardiology care versus only primary care was
associated with a reduction of stroke and death, po-
tentially mediated by early prescription of oral antico-
agulant therapy.2* Clinical follow-up evaluation with the
cardiovascular specialist include assessment of family
history, associated conditions and risk factors, structural
heart disease, thromboembolic risk, and symptoms.'®
Further management of AF, anticoagulation, and con-
siderations for monitoring and guidance on appropriate
risk factor modification are key aspects of long-term
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management of patients with acute AF (Figure 4). The
rise of telehealth has the potential to increase access
to cardiovascular specialists for patients in rural and un-
derserved areas. AF diagnosis, evaluation, and manage-
ment are well suited for telemedicine when paired with
mobile technology for the assessment of heart rate and
rhythm,205206

Options and Strategies for Heart Rhythm
Monitoring

Follow-up heart rhythm monitoring is prudent because
recurrent AF may be asymptomatic or may not be reliably
identified by symptoms. Heart rhythm monitoring may
further inform individualized shared decision-making and
guide AF management strategies in conjunction with on-
going cardiovascular follow-up and assessment. Clinical
monitoring modalities include 12-lead ECG (seconds),
Holter (hours to days), continuous ambulatory monitor-
ing patches (days to weeks), event monitors (multiple
weeks), and implantable loop recorders (years).?*® Po-
tential incorporation of direct-to-consumer mobile health
technologies into the clinical arena is an area of active
research.?06207

Different monitoring strategies have been used to
identify long-term recurrence of AF in patients who had
acute AF during hospitalization. Among observational
studies of patients with acute AF after cardiac surgery,
higher detection rates of recurrent AF were reported
in studies that used continuous longer-term monitor-
ing.27"° Although no RCT has specifically compared dif-
ferent monitoring strategies for outpatient follow-up of
patients with acute AF during hospitalization, insights
may be drawn from trials that compared different moni-
toring strategies in clinical populations for the purpose
of identifying AF. The CRYSTAL-AF RCT (Cryptogenic
Stroke and Underlying AF)?°"@ and SEARCH-AF RCT
(Detection of Atrial Fibrillation After Cardiac Surgery)?°®
assessed the comparative detection of an implantable
cardiac monitor versus usual outpatient follow-up care
in poststroke and post—cardiac surgery patients, respec-
tively, predominantly without in-hospital detection of AF
(SEARCH-AF?% included a small number of patients
who had AF lasting <24 hours after cardiac surgery).
Both studies demonstrated increased sensitivity for the
detection of AF with longer-term continuous monitoring
such as with an implantable cardiac monitor compared
with usual care.

In the absence of RCTs of monitoring strategies
specific to acute AF, we suggest shared decision-
making with consideration of patient substrate for AF
and thromboembolic risks in the selection of the moni-
toring strategy. Given the high risk for AF recurrence
in patients with acute AF across medical and surgi-
cal acute conditions, patients with acute AF with a
CHA,DS,-VASc score of >2 for men or >3 for women,
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an accepted threshold of increased annual risk of
stroke, may warrant longer duration of monitoring, and
consideration of longer-term continuous monitoring
strategy may be reasonable. A conceptual illustration to
consider increasing intensity of heart rhythm monitor-
ing in patients with substrates for elevated thromboem-
bolic risks and AF recurrence is shown in Figure 4. The
optimal frequency, duration, and modality of long-term
monitoring for patients with acute AF remain unclear
and need further research to guide care in this popula-
tion with high long-term AF recurrence risks.

Considerations for Long-Term Anticoagulation

The decision to pursue longer-term anticoagulation is
based on patient substrate and thromboembolic risk
barring contraindications to anticoagulation. Retrospec-
tive registry data suggest similar long-term thromboem-
bolic risks in patients with AF with and without acute
triggers precipitating manifestation of AF®2%° Given
the high rates of long-term AF recurrence after acute
AF episodes,' '3 barring significant contraindications,
initiation of long-term anticoagulation according to the
patient’s stroke risk similar to the general approach for
long-term anticoagulation in patients with AF may be
reasonable. Current guidelines recommend long-term
anticoagulation for patients with a CHA,DS,-VASc
score of 22 for men or 23 for women, with preference
for DOAC over vitamin K antagonist.'"'® Dosing, phar-
macological properties, and additional considerations of
the oral anticoagulants are summarized in Supplemental
Table 4. For patients who have undergone cardioversion
as part of the management of acute AF, anticoagulation
should not be interrupted during the 4 weeks after car-
dioversion due to concerns for thromboembolism and
atrial stunning.''® Decisions for further anticoagulation
beyond the 4 weeks after cardioversion should be guid-
ed by substrate. In patients with high thromboembolic
risk (such as those with high CHA DS,-VASc scores
or equivalent), continuation of anticoagulation, barring
contraindications, may be reasonable because acute AF
may be a manifestation of previously undiagnosed and
likely recurrent AF.

Currently, for patients with acute AF after cardiac
surgery, long-term anticoagulation may be considered
according to the anticipated net benefit and informed
patient preference. Results from the ongoing prospec-
tive, randomized PACES will provide some guidance
based on results from randomization to oral antico-
agulant plus background antiplatelet therapy (versus
antiplatelet only) for the protocol duration of 90 days.
For patients who underwent surgical AF ablation, oral
anticoagulation as soon as feasible during hospitaliza-
tion and long-term anticoagulation based on CHA,DS, -
VASc score are recommended.”® Follow-up of patients
with AF after cardiac surgery with reported left atrial
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Figure 5. Summary of management of acute AF.
AF indicates atrial fibrillation.

appendage closure warrants evaluation of the left atrial Longer-Term Rhythm Management
appendage with transesophageal echocardiogram or

computed tomography to assess for adequacy of closure
and further consideration for anticoagulation based on
adequacy of closure as well as additional assessment of
the patient's thromboembolic risk.

In patients who developed acute AF after noncar-
diac surgery, registry data suggest that initiation of
oral anticoagulation within 30 days after discharge
was associated with a reduced risk of thromboembolic
events.® The randomized prospective ASPIRE-AF trial
(Anticoagulation for Stroke Prevention In Patients
With Recent Episodes of Perioperative Atrial Fibrilla-
tion After Noncardiac Surgery; NCT03968393) will
further inform the optimal long-term oral anticoagula-
tion strategy for patients who develop acute AF after
noncardiac surgery.

Long-term rhythm management should be individualized
as part of a shared decision plan with each patient. In
EAST-AFNET 4 (Early Treatment of Atrial Fibrillation for
Stoke Prevention Trial), an early rhythm control strategy
within 1 year of AF diagnosis was associated with a low-
er risk of adverse cardiovascular outcomes.?'® Whether
this benefit extends to AF initially detected in the acute
care setting merits further research.

The choice of rhythm control method is based on the
balance of multiple factors, including patient preference,
risk factors, and comorbidities. Long-term antiarrhyth-
mic medication options are described in Supplemental
Table b. The choice of antiarrhythmic drug is guided
by patient baseline comorbidities and potential drug-
drug interactions. Once any antiarrhythmic medication
has been initiated, long-term monitoring is required to

Table 1. Acute AF: 10 Key Implications for Clinical Practice

10 Key Takeaways

1 Acute AF is defined as AF detected in the setting of acute care or acute illness; this includes AF occurring during acute hospitalization. Acute AF may
be detected or managed for the first time during acute hospitalization for another condition.

2 Acute AF is associated with high risk of long-term AF recurrence, warranting clinical attention during acute hospitalization, at transition of care, and over
long-term follow-up.

3 A framework of substrates and triggers can be useful for the evaluation and management of AF occurring during acute hospitalization. AF after cardiac
surgery is a distinct type of acute AF.

4 Acute management of AF occurring during hospitalization requires a multipronged approach. Key components of acute management include identifica-
tion and treatment of triggers, selection and implementation of rate/rhythm control, and management of anticoagulation.

5 Acute rate or rhythm control strategy should be individualized with consideration of the patient’s capacity to tolerate the potential rapid rates or atrioven-
tricular dyssynchrony, as well as the patient'’s ability to tolerate the risk of either the rate or rhythm control strategy.

6 In hemodynamically unstable patients, immediate electrical cardioversion with DCCV is the treatment of choice. Rhythm control should also be consid-

ered for patients unable to attain clinically adequate rate control despite optimal use of atrioventricular nodal blocking agents and management of acute
triggers. Electrical cardioversion is the most effective method to achieve acute rhythm control. Hemodynamic monitoring and considerations for throm-

boembolic prophylaxis are warranted for both electrical and pharmacological cardioversion.
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7 Indication for anticoagulation is based on substrate, with feasibility and timing for anticoagulation based on patient’s bleeding risk and contextual con-
siderations of the acute conditions.

8 Given the high risks of AF recurrence in patients with acute AF, clinical follow-up and extended heart rhythm monitoring are warranted to tailor longer-
term management. Management of AF and modifications targeting the substrate should be instituted. Long-term management will be heavily tied to the
substrate, guiding follow-up, long-term heart rhythm monitoring, and considerations for rhythm management strategies.

9 Overall management of acute AF addresses substrates and triggers. The 3As of acute management are acute triggers, AF rate/rhythm management,
and anticoagulation. The 2As and 2Ms of long-term management are AF rate/rhythm management, anticoagulation, monitoring of heart rhythm, and
modification of lifestyle and risk factors.

10 Patients with acute AF benefit from close interdisciplinary care collaborations, allowing appropriate treatments tailored to patient’s underlying substrates
and acute conditions.

AF indicates atrial fibrillation; and DCCYV, direct current cardioversion.
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Table 2. Areas for Future Research in Acute AF

Aspect of

acute AF Area for future research

Detection Patients at higher risk for acute AF may benefit from in-
creased intensity of electrocardiographic monitoring dur-
ing hospitalization. Developing a framework to triage the
intensity of electrocardiographic monitoring during acute
hospitalization is a practical area for future research.

Burden Consistent with the current uncertainty in the optimal thresh-

old of AF burden to initiate anticoagulation, further research
is needed to identify the optimal threshold of the burden of
acute AF to initiate anticoagulation in the acute setting.

Substrates and
triggers

Using the conceptual framework of substrates and trig-
gers, additional research in better understanding the
substrates and triggers of acute AF in different acute
conditions will further improve condition-specific consid-
erations and treatments.

Specific risks Additional dedicated studies of large cohorts are needed
to better understand the acute thromboembolic risks of
acute AF, in association with specific populations as perti-
nent, to provide condition-specific insights to further refine

the candidacy and threshold for acute anticoagulation.

Acute milieu Further research combining risk scores based predomi-
nantly on chronic conditions (such as the CHA,DS,-
VASc risk score) with considerations of the acute
coagulopathic and prothrombotic milieu may be useful to
better assess the benefits, risks, and optimal selection of

patients with acute AF for acute anticoagulation.

Long term Given the high rates of long-term AF recurrence, the opti-
mal frequency and modality of long-term monitoring in pa-

tients who have experienced acute AF need further study.

observe for potential toxicities. The potential toxicities
and monitoring strategies are described in Supplemen-
tal Table b.

Several randomized trials have shown that AF ablation
is more effective at maintaining long-term sinus rhythm
compared with medical therapy.?''?'? Mortality benefit
with AF ablation has been observed in patients with heart
failure2'321* Qver long-term management, in applicable
patients, ablation may be considered as an early man-
agement strategy at experienced centers.'"'®

Longer-Term Adjunct Risk Factor Evaluation
and Modifications

Obesity,2'52'7 obstructive sleep apnea?'®?'® hyperten-
sion,?? diabetes,??" physical inactivity,?2?2% and alcohol
abuse??#-226 have been shown to be risk factors for AF.
Intensive weight loss,??” comprehensive risk factor modi-
fications (with weight loss, blood pressure management,
glycemic control, sleep-disordered breathing manage-
ment, alcohol reduction, and tobacco cessation counsel-
ing),2?%??° and aerobic exercise training?*?*" have been
demonstrated to reduce AF burden and to improve qual-
ity of life.22"-232 Aggressive risk factor modification and
lifestyle interventions'23 should be pursued for all pa-
tients with acute AF in tandem with long-term AF man-
agement strategies.
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IMPLICATIONS FOR CLINICAL PRACTICE
AND FURTHER RESEARCH

Table 1 delineates the Writing Committee’s consensus
for implications for clinical practice. In addition, the Writ-
ing Committee has outlined the current gaps in knowl-
edge and areas for future research in acute AF in Table 2.

CONCLUSIONS

Acute AF is defined as AF detected in the setting of acute
care or acute illness. Acute AF may be detected or managed
for the first time during acute hospitalization for another con-
dition (Figure 2). Acute AF is common and not benign. Acute
AF is associated with high risks of long-term AF recurrence,
warranting clinical attention during acute hospitalization and
over long-term follow-up (Figure 4). A conceptual framework
of substrates and triggers can be useful for considering AF
occurring during acute hospitalization. Overall management
of acute AF addresses substrates and triggers. The 3As
of acute management are acute triggers, AF rate/rhythm
management, and anticoagulation (Figure 5). The 2As and
2Ms of long-term management include monitoring of heart
rhythm and modification of lifestyle and risk factors, in addi-
tion to considerations for AF rate/rhythm management and
anticoagulation (Figure 5). Several gaps in knowledge re-
lated to acute AF exist and warrant future research.
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