
Journal Club - November 18, 2021 
Chemical vs. Electrical Cardioversion for Acute Atrial Fibrillation 

Brendan Kelliher & Jason Elzinga - Preceptor: Dr. Andrew McRae 
 
Electrical versus pharmacological cardioversion for emergency department patients with 
acute atrial fibrillation (RAFF2): a partial factorial randomised trial 
 
Stiell IG, Sivilotti MLA, Taljaard M, Birnie D, Vadeboncoeur A, Hohl CM, McRae AD, Rowe BH, 
Brison RJ, Thiruganasambandamoorthy V, Macle L, Borgundvaag B, Morris J, Mercier E, 
Clement CM, Brinkhurst J, Sheehan C, Brown E, Nemonom MJ, Wells GA, Perry JJ.  

Atrial fibrillation is a common arrythmia seen in the ED, accounting for 430 000 visits annually in 
the US and Canada. While both electrical and chemical cardioversion are viable treatment 
strategies for primary a-fib, few studies have directly compared them. The present study 
compared conversion to sinus rhythm between two strategies: (1) chemical cardioversion with 
procainamide followed by DC cardioversion if necessary, and (2) DC cardioversion only. The 
investigators’ secondary aim was to compare the anteroposterior versus the anterolateral pad 
positions in patients undergoing DC cardioversion.  

Background: 

Does rate control medication prior to cardioversion impact success rate? 
(Blecher et al, 2012) 
 
Retrospective Cohort (n = 634) 
 
Findings: Administration of both rate or rhythm controlling drugs prior to electrical 
cardioversion was associated with a reduced rate of conversion to sinus rhythm (OR 0.39, 
0.28). Use of rate controlling drugs did not impact the success with chemical cardioversion 
(1.29 (95% CI 0.82-2.03).  

Which pad placement is superior for atrial fibrillation cardioversion? 
(Kirkland et al, 2014) 
 
Systematic Review (13 studies) 
 
Findings: No difference in the rate of conversion to sinus rhythm was found between A-L and 
A-P pad placement. However, heterogeneity was high. Subgroup analysis of patients 
undergoing cardioversion with a biphasic defibrillator showed a significantly higher success 
rate with initial shock in the A-L position (RR = 0.77; 95% CI = 0.59 to 1.00)  

How do different sites approach procedural sedation for cardioversion and what are the 
adverse event rates? 
(Clinkard et al, 2018) 
 
Mixed Retrospective & Prospective Cohort (n = 985) 
 
Findings: Propofol combined with fentanyl was the most commonly used combination of 
agents to facilitate cardioversion in Canadian EDs (63%). Over time, there was a trend toward 
the use of propofol only. Sedation related adverse events were rare but not negligible. They 



included, hypoxia, aspiration, emesis, bradycardia and manual airway control. No significant 
differences were found in the rate of adverse events between patients given fentanyl and 
propofol as opposed to propofol only. Propofol/fentanyl/midazolam was associated with an 
increased risk of adverse events (OR 2.05).  

Is procainamide-first or electrical cardioversion pathway more effective at having patients 
discharged from the ED within 4 hours?  
(Scheuermeyer et al, 2019) 
 
Multi-center Randomized Control Trial (n = 84) 
 
Findings: Patients undergoing electrical cardioversion first were twice as likely to be 
discharged within 4 hours (67% vs. 32%, p = 0.001). In the chemical-first group, the median 
ED LOS was 5.1 hours compared to 3.5 hours in the electrical-first group. Of note that their 
procainamide protocol was 17 mg/kg (max 1500 mg) infused over 1 hour.  

Does delaying cardioversion (next day) affect the patient's risk of persistent atrial fibrillation? 
(Pluymaekers et al, 2019) 
 
Multi-center Randomized Control Trial (n = 427) 
 
Findings: Initial rate control in the ED, with subsequent cardioversion at the 48-hour mark for 
those continuing to be in atrial fibrillation did not affect the likelihood of sinus rhythm at 4 
weeks. A total of 69% of patients in the delayed cardioversion group spontaneously converted 
to sinus rhythm within 48 hours without the need for intervention.  

 

Study Details: 

Research Questions: 
1. For patients presenting with acute a-fib is a procainamide-first cardioversion strategy 

compared to a electrical cardioversion strategy safe and effective?  
2. For patients undergoing electrical cardioversion is the antero-posterior (AP) pad 

position more effective than the antero-lateral (AL) pad position?  
 
 
Population: Hemodynamically stable adult patients presenting to the ED with acute onset of 
atrial fibrillation. Must have been eligible for cardioversion based on clear onset of symptoms 
within 48 hours of presentation, or within 7 days if the patient was anticoagulated for at least 4 
weeks. 

 

Exclusion: 

- Permanent atrial fibrillation 

- Hemodynamically unstable 

- Primary visit reason not atrial fibrillation 

- Spontaneous conversion to sinus rhythm prior to randomization  

- Select cardiac co-morbidities  
 
 



Intervention #1:  
1. Cardioversion by procainamide infusion (15 mg/kg, max 1500 mg over 30 minutes) 

and subsequent electrical cardioversion if necessary (up to 3 shocks, each > 200J).  

 
Comparison #1:  

1. Placebo infusion for 30 minutes followed by electrical cardioversion if necessary.  

 

Intervention #2: 
1. Anterior-posterior pad placement for electrical cardioversion at 200J. 

 
Comparison #2:  

1. Anterolateral pad placement for electrical cardioversion at 200J. 

 
Primary Outcome: Rate of conversion to sinus rhythm within 3 shocks (maintained for at 
least 30 min) 
 
Results: 

• Successful cardioversion (p = 0.07):  
o procainamide-first (196/204) = 96%  
o shock-only (176/ 192) = 92%  

• Successful cardioversion (p = 0.68):  
o AP placement (108/117) = 92% 
o AL placement (119/127) = 94%  

• Any adverse events:  
o procainamide-first (59/204) = 28.9% 
o shock-only (22/192) = 11.5% 

• Average time from start of procainamide infusion to cardioversion: 
o 23 minutes (no comparator)  

 

 



 
 

 

 


