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I t has been 19 years since the publication of the landmark 
AFFIRM trial.1 At the time of publication, a “rhythm control” 
strategy was the preferred therapy, with a rate control ap-
proach an accepted alternative. AFFIRM showed no mor-

tality benefit of rhythm control over rate control, and its result 
dramatically shifted the paradigm of atrial fibrillation (AF) man-
agement. However, the high crossover rate between treatment 
arms may have biased the study toward the null hypothesis. Post 
hoc analyses of AFFIRM and other observational studies indi-
cate that sinus rhythm was associated with a lower risk of death.2 
Since AFFIRM, technical advances and procedural experience 
have improved the safety and efficacy of catheter ablation (CA), 
and recently published randomized trials have shown improved 
outcomes with rhythm control. This Progress Note summarizes 
the recent evidence, updating hospitalists on the management 
of AF, including inpatient cardioversion, patient selection for 
CA, use of antiarrhythmic drugs (AADs), and lifestyle modifica-
tions associated with maintenance of sinus rhythm.

SEARCH STRATEGY
A PubMed search for recent publications using combined the 
MeSH terms “atrial fibrillation” with “catheter ablation,” “an-
tiarrhythmic drugs,” and “lifestyle modifications.” Our review 
filtered for randomized trials, guidelines, and selected reviews. 

SHOULD I PURSUE INPATIENT CARDIOVERSION  
FOR MY PATIENT?
Urgent cardioversion is recommended for those with hemody-
namic instability, AF associated ischemia, or acute heart failure.3 
Whether to perform elective cardioversion depends on AF du-
ration, symptoms, and the initial evaluation for structural heart 
disease or reversible causes of AF. Evaluation for new-onset AF 
includes eliciting a history of AF-associated comorbidities (hy-
pertension, alcohol use, obstructive sleep apnea) and an echo-
cardiogram and thyroid, renal, and liver function tests.3 Stable 
patients with AF precipitated by high-catecholamine states 
(eg, postoperative AF, sepsis, hyperthyroidism, pulmonary em-
bolism, substance use) require management of the underlying 
condition before considering rhythm control. Inpatient elec-

trical or pharmacologic cardioversion may be considered for 
patients with stable, new-onset AF sufficiently symptomatic to 
require hospitalization. Pre-procedure anticoagulation and a 
transesophageal echocardiogram to rule out left atrial throm-
bus before cardioversion is preferred for a first episode of AF 
suspected of lasting longer than 48 hours but requires anes-
thesia and considerable resources. In resource-constrained 
settings, patients asymptomatic once rate controlled may be 
safely discharged with a referral for outpatient cardioversion.

For patients with structural heart disease (left atrial dilation), 
previously failed cardioversion, or recurrent AF, initiating AADs 
(eg, ibutilide, amiodarone) before electrical cardioversion can 
improve the success rate of cardioversion.3 Ibutilide infusion 
requires cardiology consultation and postinfusion hemody-
namic and QTc monitoring. Defer immediate cardioversion 
among stable patients unable to continue a minimum of  
4 weeks of anticoagulation or with comorbidities for which risks 
of cardioversion outweigh benefits. 

IS A RHYTHM CONTROL STRATEGY BEST  
FOR MY PATIENT?
Successful maintenance of sinus rhythm is associated with re-
duced symptom burden and improved quality of life and is 
recommended for patients with persistent symptoms, failure 
of rate control, younger age, first episode of AF, or patient 
preference for rhythm control.3 Since AF progression results 
in irreversible cardiac remodeling, earlier rhythm control may 
prevent further atrial remodeling and atrial myopathy. 

The EAST-AFNET 4 trial evaluated a rhythm-control strategy 
in patients with AF duration <12 months and who met two of 
the following: age > 65 years, female sex, heart failure, hyper-
tension, diabetes, coronary artery disease, and chronic kidney 
disease.4 Maintenance of sinus rhythm was associated with a 
lower composite outcome of adverse cardiovascular outcomes 
and death from cardiovascular causes over 5 years compared 
to rate control (3.9/100 person-years vs 5.0/100 person-years, 
P = .005). Interestingly, roughly 20% of patients underwent CA 
and the remainder received AADs. The large proportion of pa-
tients treated with AADs raises the question of why the results 
differed from AFFIRM. There are four primary differences be-
tween these trials to consider. First, EAST-AFNET 4 used an 
early rhythm-control strategy (<12 months). Second, nearly all 
patients in EAST-AFNET 4 continued guideline-recommend 
anticoagulation compared to 70% receiving rhythm con-
trol in AFFIRM. Third, in AFFIRM, 62.8% of patients received 
amiodarone, which has significant long-term adverse effects 
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compared to 11.8% by the end of EAST-AFNET 4. Finally, in-
creased use of CA in EAST-AFNET 4 may have contributed to 
the success of rhythm control. In patients with cardiovascular 
disease or cardiovascular risk factors, a rhythm-control strate-
gy will be best if implemented early (<12 months), before the 
development of long-standing persistent AF, and if clinicians 
adhere to anticoagulation recommendations. 

SHOULD MY PATIENT RECEIVE  
ANTIARRHYTHMICS, CATHETER ABLATION, 
OR BOTH?
Antiarrhythmic Drugs
Antiarrhythmic drug use prior to CA remains the cornerstone 
of a rhythm-control strategy for patients meeting EAST- 
AFNET 4 trial criteria or patient preference for medical man-
agement. Hospitalists’ knowledge of key differences between 
AADs used in EAST-AFNET 4 and AFFIRM as well as Ameri-
can Heart Association/American College of Cardiology/Heart 
Rhythm Society (AHA/ACC/HRS) guideline recommendations 
help avoid harmful AAD prescribing. Notably, 21.9% of pa-
tients in AFFIRM received AADs no longer recommended to 
maintain sinus rhythm in the AHA/ACC/HRS guidelines (qui-
nidine, disopyramide, procainamide, moricizine).3 For patients 
without structural heart disease, flecainide, propafenone, sota-
lol, or dronedarone are preferred. Dronedarone and sotalol re-
main an option for those with coronary artery disease. For pa-
tients with heart failure with reduced ejection fraction (HFrEF), 
amiodarone and dofetilide are preferred (Table).3 

Catheter Ablation
The AHA/ACC/HRS guidelines offer a Ia recommendation for 
CA in patients with recurrent, symptomatic AF who failed AAD 

therapy. Initial CA is a IIa recommendation and is increasingly 
common for patients with paroxysmal AF who prefer this strat-
egy to long-term AAD use.3 Recent trials evaluated CA as a 
primary treatment modality in patients with heart failure and as 
initial management before AADs. 

Initial Catheter Ablation
The CABANA trial compared CA with AADs as an initial ap-
proach for maintaining sinus rhythm.5 In the intention-to-treat 
analysis, there was no difference in all death or disabling stroke 
between AAD therapy and CA at 5-year follow-up. The results 
are limited by a 27.5% crossover rate from drug therapy to CA. 
The per-protocol analysis based on the treatment received fa-
vored CA for the primary composite outcome of death, dis-
abling stroke, serious bleeding, or cardiac arrest at 12 months. 
The STOP-AF and EARLY-AF trials found that initial CA was 
more successful in maintaining freedom from atrial arrhyth-
mias (74.6% vs 45.0%, P < .001)6 and fewer symptomatic atrial 
arrhythmias among patients with paroxysmal AF compared to 
AADs, without significant CA-associated adverse events.6,7 

While hospitalists should interpret the per-protocol analysis 
cautiously when determining the clinical benefit, these trials in-
dicate initial CA is as safe as AADs and improves freedom from 
AF. Duration of AF, knowledge of periprocedural anticoagula-
tion recommendations, and CA procedural complications are 
important when recommending CA (Figure). Efficacy of CA is 
approximately 70% in paroxysmal AF and decreases for per-
sistent and long-standing AF.6 Complications of CA include 
venous access site hematoma, cardiac tamponade, phrenic 
nerve injury, pulmonary vein stenosis, atrial-esophageal fistu-
la, left atrial flutter, and stroke due to endothelial injury and 
intraprocedural thrombosis.3 Therapeutic anticoagulation is 

TABLE. Monitoring, Side Effects, and Contraindications of Commonly Used Antiarrhythmic Drugs

Medication Monitoring Complications Contraindications
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Propafenone Baseline ECG and during follow-up, symp-
toms of CHF 

1:1 atrial flutter conduction, ventricular 
arrhythmias, sinus node dysfunction, QRS 
prolongation

CHF, sinus node dysfunction, structural heart disease, liver disease, asthma

Flecainide Baseline ECG and during follow-up Sinus bradycardia, AV block, 1:1 atrial flutter 
conduction, ventricular arrhythmias

Structural heart disease, high-grade AV block, liver or renal disease 
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Dronedarone ECG annually, liver function tests at baseline 
and 6 months

QTc prolongation, creatinine elevation Severe liver impairment, NYHA III and IV CHF, permanent atrial fibrillation, 
use of CYP3A inhibitors, prior amiodarone complications, bradyarrhythmias 

Sotalol Hospital admission for QTc monitoring; ECG 
for QTc 1-2 weeks after discharge then every 
6 months

Torsades de Pointes, bradycardia, heart 
failure, fatigue 

Prolonged QTc, renal failure, CHF, asthma, bradyarrhythmias
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Amiodarone PFTs with Dclo, yearly chest x-ray, thyroid 
studies, liver function tests baseline and 
yearly, ECG yearly, annual eye exams

Pulmonary,a AV block, QT prolongation, 
Hyper or hypothyroidism, liver function 
abnormalities, optic neuropathy

Symptomatic bradycardia, high-grade AV block, cardiogenic shock, hepatitis, 
interstitial lung disease, thyroid disease

Dofetilide Hospital admission for QTc monitoring; ECG 
for QTc 1-2 weeks after discharge then every 
6 months 

Torsades de Pointes Prolonged QTc, renal failure

aPulmonary toxicities: interstitial pneumonitis, eosinophilic pneumonia, organizing pneumonia, diffuse alveolar hemorrhage; less commonly pulmonary nodules and solitary masses, and rarely 
pleural effusion or acute respiratory distress syndrome.

Abbreviations: AV, atrioventricular; CAD, coronary artery disease; CHF, congestive heart failure; Dclo, diffusing capacity of lung for carbon monoxide; ECG, electrocardiogram; PFT, pulmonary 
function tests.
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required before CA and for at least 2 months post ablation 
regardless of the CHA2DS2-VASc score.3

Catheter Ablation Plus Antiarrhythmics
Ongoing AADs following CA may suppress AF triggers, espe-
cially in patients with persistent AF or high-risk for recurrence 
post ablation (left atrial dilation). The AMIO-CAT trial found 
that 4 weeks of amiodarone after ablation reduced early AF 
recurrence at 3 months (34% vs 53%, P = .006), arrhythmia- 
related hospitalizations, and need for cardioversion in patients 
with paroxysmal and persistent AF.8 However, amiodarone did 
not reduce recurrent atrial tachyarrhythmias at 6 months. The 
POWDER-AF trial evaluated AAD use for 1 year after CA in pa-
tients with drug-refractory paroxysmal AF.9 Continuation of class 
IC (eg, flecainide) and III (eg, amiodarone) AADs resulted in a 
near 20% absolute risk reduction in recurrent atrial arrhythmias 
and reduced the need for repeat CA. These trials suggest that 
discharging patients on adjunctive AADs decreases early recur-
rence of AF and arrhythmia-related hospitalizations; however, 
studies evaluating additional clinical outcomes are needed.

Heart Failure
The AATAC trial found CA was superior to amiodarone thera-
py at maintaining freedom from AF and reducing unplanned 
hospitalizations and mortality among patients with persistent 
AF and HFrEF.10 The larger CASTLE-AF trial randomized pa-
tients with an ejection fraction below 35% and NYHA class II 
or greater symptoms with symptomatic paroxysmal AF or per-
sistent AF in whom AAD therapy failed to CA or medical thera-
py.11 The CA group experienced lower cardiovascular mortality 
(11.2% vs 22.3%, P = .009) and fewer heart failure hospitaliza-
tions (20.7% vs 35.9%, P = .004). The subsequent AMICA trial 

did not find a benefit of CA in patients with HFrEF and per-
sistent or long-standing persistent AF; however, this trial was 
limited to 12 months, whereas the benefit of CA in CASTLE-AF 
was observed after 12 months.12 Also, AMICA enrolled patients 
with higher NYHA class. Therefore, hospitalists should refer AF 
patients with left ventricular systolic dysfunction and NYHA II 
or III symptoms for CA. Comparing AMICA and CASTLE-AF 
suggests earlier referral for CA, prior to the development of 
worsening heart failure symptoms, may improve outcomes. 

Data for patients with heart failure with preserved EF (HFpEF) 
is limited. One small trial showed reduced heart failure hospital-
izations in HFpEF patients treated with CA compared to AADs 
or beta-blockers.13 It is reasonable to refer HFpEF patients with 
persisting symptoms or reduced quality of life for CA. 

WHAT LONG-TERM RISK-MODIFICATION 
SHOULD I RECOMMEND?
The AHA Scientific Statement on Lifestyle and Risk Factor 
Modification for Reduction of Atrial Fibrillation delineates 
risk factors that increase the incidence of AF, including alco-
hol consumption, obstructive sleep apnea, hypertension, and 
obesity.14 Among regular alcohol consumers with paroxysmal 
or persistent AF managed with a rhythm-control strategy, ces-
sation of alcohol has been shown to significantly lower the in-
cidence of recurrent AF (53.0% vs 73.0%, P = .005), and lead to 
a longer time until recurrence of AF compared to patients reg-
ularly consuming alcohol.15 Among patients with obstructive 
sleep apnea, a systematic review of nonrandomized studies 
showed continuous positive airway pressure is associated with 
maintenance of sinus rhythm.14 Control of these risk factors is 
associated with up to approximately 40% of patients maintain-
ing sinus rhythm without intervention, and hospitalists should 

FIG. Catheter Ablation. (A) Intraprocedural 3-dimensional electroanatomical map of the left atrium (LA) depicting wide antral circumferential ablation lesions around 
both sets of pulmonary veins in a posterior-anterior projection. (B) Axial view of a cardiac computed tomography image depicting the LA and right atrium (RA)  
and indicating nearby structures at risk of injury; potential complications include phrenic nerve injury, pericardial tamponade, atrial-esophageal fistula, and pulmonary 
vein stenosis.
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encourage lifestyle modification to maximize the probability of 
maintaining sinus rhythm. 

SUMMARY
Hospitalists frequently determine the best initial management 
strategy for patients admitted with new-onset AF, and recent 
literature may shift more patients towards management with 
rhythm control. Based on the trials reviewed in this Progress 
Note, hospitalists should recommend a rhythm-control strate-
gy for patients with symptomatic, paroxysmal, or persistent AF 
of <12 months’ duration and refer patients with HFrEF for CA. 
Adherence to guideline recommendations is essential when 
prescribing AADs to avoid adverse drug events. It is vital to en-
sure patients managed with a rhythm-control strategy receive 
anticoagulation for 4 weeks post cardioversion or 2 months 
post CA with long-term anticoagulation based on CHA2DS2-
VASc score. Finally, admissions for AF should serve as a catalyst 
to communicate to patients the importance of addressing ob-
structive sleep apnea, obesity, and alcohol use disorders. Ap-
plying these evidence-based practices will enable hospitalists 
to make clinical decisions that improve symptom burden and 
survival for patients with AF. 
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