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Appendix A. Exact Search Strings 
 
PubMed® search strategy (December 9, 2011) 
 
KQ 1—What are the comparative safety and effectiveness of pharmacological agents used for 
ventricular rate control in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest?  
 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial 
flutter"[tiab] 

#2  "Anti-Arrhythmia Agents"[Mesh] OR "Anti-Arrhythmia Agents"[Pharmacological 
Action] OR ((antiarrhythmic[tiab] OR antiarrhythmia[tiab]) AND (agent[tiab] OR 
agents[tiab] OR drug[tiab] OR drugs[tiab])) OR "metoprolol"[MeSH Terms] OR 
"metoprolol"[tiab] OR "atenolol"[MeSH Terms] OR "atenolol"[tiab] OR 
"carvedilol"[Supplementary Concept] OR "carvedilol"[tiab] OR "bisoprolol"[MeSH 
Terms] OR "bisoprolol"[tiab] OR "timolol"[MeSH Terms] OR "timolol"[tiab] OR 
"esmolol"[Supplementary Concept] OR "esmolol"[tiab] OR "nebivolol"[Supplementary 
Concept] OR "nebivolol"[tiab] OR  verapamil[tiab] OR "verapamil"[MeSH Terms] OR 
"diltiazem"[MeSH Terms] OR "diltiazem"[tiab] OR "digoxin"[MeSH Terms] OR 
"digoxin"[tiab] OR  “Adrenergic beta-Antagonists"[Mesh] OR "Adrenergic beta-
Antagonists"[Pharmacological Action] OR beta-blocker[tiab] OR beta-blockers[tiab] 
OR "Calcium Channel Blockers"[Mesh] OR "Calcium Channel Blockers" 
[Pharmacological Action] OR "Acebutolol"[Mesh] OR acebutolol[tiab] OR 
"Nadolol"[Mesh] OR Nadolol[tiab] OR "Amiodarone"[Mesh] OR Amiodarone[tiab] OR 
"dronedarone" [Supplementary Concept] OR dronedarone[tiab] 

#3 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 
OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[sb] OR "meta-
analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "meta-
analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR controlled 
clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR "drug therapy"[Subheading] OR 
randomly[tiab] OR trial[tiab] OR groups[tiab] OR Clinical trial[pt] OR "clinical 
trial"[tw] OR "clinical trials"[tw] NOT (Editorial[ptyp] OR Letter[ptyp] OR Case 
Reports[ptyp] OR Comment[ptyp]) 

#4 #1 AND #2 AND #3 
#5 #4  NOT (animals[mh] NOT humans[mh]) 
#6 #5  limits: English, Publication Date from 2000-present 
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KQ 2—What are the comparative safety and effectiveness of a strict rate-control strategy versus 
a more lenient rate-control strategy in patients with atrial fibrillation? Do the comparative safety 
and effectiveness of these therapies differ among specific patient subgroups of interest?  
 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial flutter"[tiab] 
#2 ((rate[tiab] OR "heart rate"[MeSH Terms]) AND control[tiab]) AND (strategy[tiab] OR 

lenient[tiab] OR strict[tiab]) 
#3 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 

OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[sb] OR "meta-
analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "meta-
analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR controlled 
clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR "drug therapy"[Subheading] OR randomly[tiab] 
OR trial[tiab] OR groups[tiab] OR Clinical trial[pt] OR "clinical trial"[tw] OR "clinical 
trials"[tw] NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 
Comment[ptyp]) 

#4 #1 AND #2 AND #3 

#5 #4 NOT (animals[mh] NOT humans[mh]) 

#6 #5  limits: English, Publication Date from 2000-present 

 
KQ 3—What are the comparative safety and effectiveness of newer procedural and other 
nonpharmacological rate-control therapies compared with pharmacological agents in patients 
with atrial fibrillation who have failed initial pharmacotherapy? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial flutter"[tiab] 
#2 nonpharmacological[tiab] OR non-pharmacological[tiab] OR "Pacemaker, 

Artificial"[Mesh] OR pacemaker[tiab] OR (cardiac[tiab] AND (pace[tiab] OR 
pacing[tiab]) AND artificial[tiab]) OR "Cardiac Pacing, Artificial"[Mesh] OR 
"Atrioventricular Node"[Mesh] OR AVN[tiab] OR ((atrioventricular[tiab] OR atrio-
ventricular[tiab]) AND (nodal[tiab] OR node[tiab])) OR "catheter ablation"[MeSH Terms] 
OR "catheter ablation"[tiab] 

#3  rate[tiab] OR heart rate[Mesh] 
#4 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 

OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
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studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[subset] OR "meta-
analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "meta-
analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR controlled 
clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR "drug therapy"[Subheading] OR randomly[tiab] 
OR trial[tiab] OR groups[tiab] OR Clinical trial[pt] OR "clinical trial"[tw] OR "clinical 
trials"[tw] NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 
Comment[ptyp]) 

#5 #1 AND #2 AND #3 AND #4 

#6 #5 NOT (animals[mh] NOT humans[mh]) 

#7 #6  limits: English, Publication Date from 2000-present  

 
KQ 4—What are the comparative safety and effectiveness of available antiarrhythmic agents and 
electrical cardioversion for conversion of atrial fibrillation to sinus rhythm? Do the comparative 
safety and effectiveness of these therapies differ among specific patient subgroups of interest?   
 
Set # Terms 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial 
flutter"[tiab] 

#2 "Anti-Arrhythmia Agents"[Mesh] OR "Anti-Arrhythmia Agents"[Pharmacological 
Action] OR ((antiarrhythmic[tiab] OR antiarrhythmia[tiab]) AND (agent[tiab] OR 
agents[tiab] OR drug[tiab] OR drugs[tiab])) OR "flecainide"[MeSH Terms] OR 
"flecainide"[tiab] OR "propafenone"[MeSH Terms] OR "propafenone"[tiab] OR 
"amiodarone"[MeSH Terms] OR "amiodarone"[tiab] OR "sotalol"[MeSH Terms] OR 
"sotalol"[tiab] OR "ibutilide"[Supplementary Concept] OR "ibutilide"[tiab] OR 
"dofetilide"[Supplementary Concept] OR "dofetilide"[tiab] OR 
"dronedarone"[Supplementary Concept] OR "dronedarone"[tiab] OR 
"Disopyramide"[Mesh] OR Disopyramide[tiab] 

#3 "electric countershock"[MeSH Terms] OR electrical[tiab] OR cardioversion[tiab] 

#4 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 
OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention 
studies"[MeSH Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR 
"case-control studies"[MeSH Terms] OR "case-control"[tw] OR "cohort 
studies"[MeSH Terms] OR cohort[tw] OR "longitudinal studies"[MeSH Terms] OR 
"longitudinal"[tw] OR longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] 
OR "retrospective studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] 
OR "comparative study"[Publication Type] OR "comparative study"[tw] OR 
systematic[subset] OR "meta-analysis"[Publication Type] OR "meta-analysis as 
topic"[MeSH Terms] OR "meta-analysis"[tw] OR "meta-analyses"[tw] OR 
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randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] 
OR randomised[tiab] OR randomization[tiab] OR randomisation[tiab] OR 
placebo[tiab] OR "drug therapy"[Subheading] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR Clinical trial[pt] OR "clinical trial"[tw] OR "clinical trials"[tw] NOT 
(Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR Comment[ptyp]) 

#5 #1 AND (#2 OR #3) AND #4 
#6 #5  NOT (animals[mh] NOT humans[mh]) 
#7 #6  limits: English, Publication Date from 2000-present  
 
KQ 5—What are the comparative safety and effectiveness of newer procedural rhythm-control 
therapies, other nonpharmacological rhythm-control therapies, and pharmacological agents for 
maintenance of sinus rhythm in atrial fibrillation patients? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest?   
 
Set # Terms 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial 
flutter"[tiab] 

#2 "Catheter Ablation"[Mesh] OR "Cardiac Resynchronization Therapy"[Mesh] OR non-
pharmacological[tiab] OR nonpharmacological[tiab] OR ablation[tiab] OR "surgical 
maze"[tiab] OR (surgical[tiab] AND maze[tiab]) OR resynchroni*[tiab] OR 
(ganglionic[tiab]  AND ablation[tiab]) OR (ganglionated[tiab] AND ablation[tiab]) OR 
denervation[tiab] OR "pulmonary vein isolation"[tiab] OR (pulmonary[tiab] AND 
isolation[tiab]) OR "electric countershock"[MeSH Terms] OR electrical[tiab] OR 
cardioversion[tiab] 

#3 "Anti-Arrhythmia Agents"[Mesh] OR "Anti-Arrhythmia Agents"[Pharmacological 
Action] OR ((antiarrhythmic[tiab] OR antiarrhythmia[tiab]) AND (agent[tiab] OR 
agents[tiab] OR drug[tiab] OR drugs[tiab])) OR "flecainide"[MeSH Terms] OR 
"flecainide"[tiab] OR "propafenone"[MeSH Terms] OR "propafenone"[tiab] OR 
"amiodarone"[MeSH Terms] OR "amiodarone"[tiab] OR "sotalol"[MeSH Terms] OR 
"sotalol"[tiab] OR "ibutilide"[Supplementary Concept] OR "ibutilide"[tiab] OR 
"dofetilide"[Supplementary Concept] OR "dofetilide"[tiab] OR 
"dronedarone"[Supplementary Concept] OR "dronedarone"[tiab] OR 
"Disopyramide"[Mesh] OR Disopyramide[tiab] 

#4 rhythm[tiab]  
#5 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 

OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[subset] OR 
"meta-analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR 
"meta-analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR 
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randomization[tiab] OR randomisation[tiab] OR placebo[tiab] OR "drug 
therapy"[Subheading] OR randomly[tiab] OR trial[tiab] OR groups[tiab] OR Clinical 
trial[pt] OR "clinical trial"[tw] OR "clinical trials"[tw] NOT (Editorial[ptyp] OR 
Letter[ptyp] OR Case Reports[ptyp] OR Comment[ptyp]) 

#6 #1 AND (#2 OR #3) AND #4 AND #5 
#7  #6 NOT (animals[mh] NOT humans[mh]) 
#8 #7  Limits English, Publication Date from 2000-present 
 
KQ 6—What are the comparative safety and effectiveness of rate-control therapies versus 
rhythm-control therapies in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial 
flutter"[tiab] 

#2  ((nonpharmacological[tiab] OR non-pharmacological[tiab] OR "Pacemaker, 
Artificial"[Mesh] OR pacemaker[tiab] OR (cardiac[tiab] AND (pace[tiab] OR 
pacing[tiab]) AND artificial[tiab]) OR "Cardiac Pacing, Artificial"[Mesh] OR 
"Atrioventricular Node"[Mesh] OR AVN[tiab] OR ((atrioventricular[tiab] OR atrio-
ventricular[tiab]) AND (nodal[tiab] OR node[tiab])) OR "catheter ablation"[MeSH 
Terms] OR "catheter ablation"[tiab] OR "Anti-Arrhythmia Agents"[Mesh] OR "Anti-
Arrhythmia Agents"[Pharmacological Action] OR ((antiarrhythmic[tiab] OR 
antiarrhythmia[tiab]) AND (agent[tiab] OR agents[tiab] OR drug[tiab] OR 
drugs[tiab]))) AND (“heart rate”[mesh] OR rate[tiab])) OR "metoprolol"[MeSH Terms] 
OR "metoprolol"[tiab] OR "atenolol"[MeSH Terms] OR "atenolol"[tiab] OR 
"carvedilol"[Supplementary Concept] OR "carvedilol"[tiab] OR "bisoprolol"[MeSH 
Terms] OR "bisoprolol"[tiab] OR "timolol"[MeSH Terms] OR "timolol"[tiab] OR 
"esmolol"[Supplementary Concept] OR "esmolol"[tiab] OR "nebivolol"[Supplementary 
Concept] OR "nebivolol"[tiab] OR  verapamil[tiab] OR "verapamil"[MeSH Terms] OR 
"diltiazem"[MeSH Terms] OR "diltiazem"[tiab] OR "digoxin"[MeSH Terms] OR 
"digoxin"[tiab] OR  “Adrenergic beta-Antagonists"[Mesh] OR "Adrenergic beta-
Antagonists"[Pharmacological Action] OR beta-blocker[tiab] OR beta-blockers[tiab] 
OR "Calcium Channel Blockers"[Mesh] OR "Calcium Channel Blockers" 
[Pharmacological Action] OR "Acebutolol"[Mesh] OR acebutolol[tiab] OR 
"Nadolol"[Mesh] OR Nadolol[tiab] 

#3 ("Catheter Ablation"[Mesh] OR "Cardiac Resynchronization Therapy"[Mesh] OR non-
pharmacological[tiab] OR nonpharmacological[tiab] OR ablation[tiab] OR "surgical 
maze"[tiab] OR (surgical[tiab] AND maze[tiab]) OR resynchroni*[tiab] OR 
(ganglionic[tiab]  AND ablation[tiab]) OR (ganglionated[tiab] AND ablation[tiab]) OR 
denervation[tiab] OR "pulmonary vein isolation"[tiab] OR (pulmonary[tiab] AND 
isolation[tiab]) OR "electric countershock"[MeSH Terms] OR electrical[tiab] OR 
cardioversion[tiab] OR "Anti-Arrhythmia Agents"[Mesh] OR "Anti-Arrhythmia 
Agents"[Pharmacological Action] OR ((antiarrhythmic[tiab] OR antiarrhythmia[tiab]) 
AND (agent[tiab] OR agents[tiab] OR drug[tiab] OR drugs[tiab])) AND rhythm[tiab]) 
OR "flecainide"[MeSH Terms] OR "flecainide"[tiab] OR "propafenone"[MeSH Terms] 
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OR "propafenone"[tiab] OR "amiodarone"[MeSH Terms] OR "amiodarone"[tiab] OR 
"sotalol"[MeSH Terms] OR "sotalol"[tiab] OR "ibutilide"[Supplementary Concept] OR 
"ibutilide"[tiab] OR "dofetilide"[Supplementary Concept] OR "dofetilide"[tiab] OR 
"dronedarone"[Supplementary Concept] OR "dronedarone"[tiab] OR 
"Disopyramide"[Mesh] OR Disopyramide[tiab] 

#3 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 
OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[subset] OR 
"meta-analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR 
"meta-analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR 
randomization[tiab] OR randomisation[tiab] OR placebo[tiab] OR "drug 
therapy"[Subheading] OR randomly[tiab] OR trial[tiab] OR groups[tiab] OR Clinical 
trial[pt] OR "clinical trial"[tw] OR "clinical trials"[tw] NOT (Editorial[ptyp] OR 
Letter[ptyp] OR Case Reports[ptyp] OR Comment[ptyp]) 

#4 #1 AND #2 AND #3 AND #4 

#5 #4 NOT (animals[mh] NOT humans[mh]) 

#6 #5  limits: English, Publication Date from 2000-present  

 
Eliminated KQ*—What are the comparative diagnostic accuracy, diagnostic thinking, 
therapeutic, and patient outcome efficacy of echocardiographic studies and other clinical 
parameters for predicting successful conversion, successful ablation, successful maintenance of 
sinus rhythm, and improved outcomes in patients with atrial fibrillation? 
 
*Note: This KQ was eliminated from the CER for scoping reasons following discussions with 
AHRQ and the TEP members. Since the KQ was removed after the original searches were 
performed, we have included documentation of the search strategy below. The results from this 
search are reflected in the totals depicted in the literature flow diagram. 
 
Set # Terms 
#1 "Atrial Fibrillation"[Mesh] OR "atrial fibrillation"[tiab] OR (atrial[tiab] AND 

fibrillation[tiab]) OR afib[tiab] OR "atrial flutter"[MeSH Terms] OR "atrial 
flutter"[tiab] 

#2 predictors[tiab] OR predict[tiab] OR predicting[tiab] OR predicts[tiab] OR 
predicted[tiab] OR  prognosis[tiab] OR prognostic[tiab] OR prognosis[MeSH] OR 
accurately[tiab] OR accuracy[tiab] OR accurate[tiab] OR reliability[tiab] OR 
sensitivity[tiab] OR specificity[tiab] OR "Sensitivity and Specificity"[Mesh]  OR 
“Treatment Outcome”[MeSH] OR Diagnosis[MeSH] OR diagnostic[tiab]  

#3 maintain[tiab] OR maintenance[tiab] OR maintained[tiab] OR success[tiab] OR 
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successful[tiab] OR conversion[tiab] OR restoration[tiab] OR restored[tiab] 
#4 "evaluation studies"[Publication Type] OR "evaluation studies as topic"[MeSH Terms] 

OR "evaluation study"[tw] OR evaluation studies[tw] OR "intervention studies"[MeSH 
Terms] OR "intervention study"[tw] OR "intervention studies"[tw] OR "case-control 
studies"[MeSH Terms] OR "case-control"[tw] OR "cohort studies"[MeSH Terms] OR 
cohort[tw] OR "longitudinal studies"[MeSH Terms] OR "longitudinal"[tw] OR 
longitudinally[tw] OR "prospective"[tw] OR prospectively[tw] OR "retrospective 
studies"[MeSH Terms] OR "retrospective"[tw] OR "follow up"[tw] OR "comparative 
study"[Publication Type] OR "comparative study"[tw] OR systematic[subset] OR 
"meta-analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR 
"meta-analysis"[tw] OR "meta-analyses"[tw] OR randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR 
randomization[tiab] OR randomisation[tiab] OR placebo[tiab] OR "drug 
therapy"[Subheading] OR randomly[tiab] OR trial[tiab] OR groups[tiab] OR Clinical 
trial[pt] OR "clinical trial"[tw] OR "clinical trials"[tw] NOT (Editorial[ptyp] OR 
Letter[ptyp] OR Case Reports[ptyp] OR Comment[ptyp])NOT (Editorial[ptyp] OR 
Letter[ptyp] OR Case Reports[ptyp] OR Comment[ptyp]) 

#5 #1 AND #2 AND #3 AND #4 

#6 #5 NOT (animals[mh] NOT humans[mh]) 

#7 #6 English, Publication Date from 2000-present 

 
Embase® search strategy (December 16, 2011) 
Platform: Embase.com 
 
KQ 1—What are the comparative safety and effectiveness of pharmacological agents used for 
ventricular rate control in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 'heart atrium fibrillation'/exp  OR 'heart atrium flutter'/exp  OR  “atrial fibrillation”:ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti  OR “atrial flutter”:ab,ti 
#2 'antiarrhythmic agent'/exp OR 'metoprolol'/exp OR 'atenolol'/exp OR 'carvedilol'/exp 

OR 'bisoprolol'/exp OR 'timolol'/exp OR 'esmolol'/exp OR 'nebivolol'/exp OR 
'verapamil'/exp OR 'diltiazem'/exp OR 'digoxin'/exp OR 'acetyldigoxin'/exp OR 'alpha 
acetyldigoxin'/exp OR 'metildigoxin'/exp OR 'digoxigenin'/exp OR 'beta adrenergic 
receptor blocking agent'/exp OR 'calcium channel blocking agent'/exp OR 
'acebutolol'/exp OR 'nadolol'/exp OR 'amiodarone'/exp OR 'dronedarone'/exp OR 
((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR 
drug:ab,ti OR drugs:ab,ti))  OR metoprolol:ab,ti OR atenolol:ab,ti  OR carvedilol:ab,ti 
OR bisoprolol:ab,ti  OR timolol:ab,ti OR esmolol:ab,ti OR nebivolol:ab,ti OR  
verapamil:ab,ti OR diltiazem:ab,ti OR digoxin:ab,ti OR beta-blocker:ab,ti OR beta-
blockers:ab,ti  OR acebutolol:ab,ti OR Nadolol:ab,ti OR Amiodarone:ab,ti OR 
dronedarone:ab,ti 

#3 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 
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procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#4 #1 AND #2 AND #3 
#5 #4, Limits: Humans, English, 2000-present 
#6 #5 AND [embase]/lim NOT [medline]/lim 
 
KQ 2—What are the comparative safety and effectiveness of a strict rate-control strategy versus 
a more lenient rate-control strategy in patients with atrial fibrillation? Do the comparative safety 
and effectiveness of these therapies differ among specific patient subgroups of interest?  
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2 ((rate:ab,ti OR 'heart rate'/exp) AND control:ab,ti) AND (strategy:ab,ti OR lenient:ab,ti 

OR strict:ab,ti) 
#3 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 

procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#4 #1 AND #2 AND #3 

#5 #4, Limits: Humans, English, 2000-present 

#6 #5  AND [embase]/lim NOT [medline]/lim 
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KQ 3—What are the comparative safety and effectiveness of newer procedural and other 
nonpharmacological rate-control therapies compared with pharmacological agents in patients 
with atrial fibrillation who have failed initial pharmacotherapy? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2 nonpharmacological:ab,ti OR non-pharmacological:ab,ti OR 'artificial heart 

pacemaker'/exp OR pacemaker:ab,ti OR (cardiac:ab,ti AND (pace:ab,ti OR 
pacing:ab,ti) AND artificial:ab,ti) OR 'heart pacing'/exp OR 'heart atrioventricular 
node'/exp OR AVN:ab,ti OR ((atrioventricular:ab,ti OR atrio-ventricular:ab,ti) AND 
(nodal:ab,ti OR node:ab,ti)) OR 'catheter ablation'/exp  OR "catheter ablation":ab,ti 

#3  rate:ab,ti OR 'heart rate'/exp 
#4 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 

procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#5 #1 AND #2 AND #3 AND #4 

#6 #5, Limits: Humans, English, 2000-present 

#7 #6 AND [embase]/lim NOT [medline]/lim 

 
KQ 4 —What are the comparative safety and effectiveness of available antiarrhythmic agents 
and electrical cardioversion for conversion of atrial fibrillation to sinus rhythm? Do the 
comparative safety and effectiveness of these therapies differ among specific patient subgroups 
of interest?   
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2 'antiarrhythmic agent'/exp OR ((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND 

(agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti)) OR 'flecainide'/exp OR 
flecainide:ab,ti OR 'propafenone'/exp OR propafenone:ab,ti OR 'amiodarone'/exp OR 
amiodarone:ab,ti OR 'sotalol'/exp OR sotalol:ab,ti OR 'ibutilide'/exp  OR ibutilide:ab,ti 
OR 'dofetilide'/exp OR dofetilide:ab,ti OR 'dronedarone'/exp OR dronedarone:ab,ti OR 
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'disopyramide'/exp OR Disopyramide:ab,ti 
#3 'cardioversion'/exp OR 'defibrillation'/exp OR electrical:ab,ti OR cardioversion:ab,ti 

#4 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 
procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#5 #1 AND (#2 OR #3) AND #4 
#6 #5, Limits: Humans, English, 2000-present 
#7 #6  AND [embase]/lim NOT [medline]/lim 
 
KQ 5— What are the comparative safety and effectiveness of newer procedural rhythm-control 
therapies, other nonpharmacological rhythm-control therapies, and pharmacological agents for 
maintenance of sinus rhythm in atrial fibrillation patients? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest?   
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2 'catheter ablation'/exp OR 'cardiac resynchronization therapy'/exp OR non-

pharmacological:ab,ti OR nonpharmacological:ab,ti OR ablation:ab,ti OR "surgical 
maze":ab,ti OR (surgical:ab,ti AND maze:ab,ti) OR resynchroni*:ab,ti OR 
(ganglionic:ab,ti  AND ablation:ab,ti) OR (ganglionated:ab,ti AND ablation:ab,ti) OR 
denervation:ab,ti OR "pulmonary vein isolation":ab,ti OR (pulmonary:ab,ti AND 
isolation:ab,ti) OR 'heart stimulation'/exp OR electrical:ab,ti OR cardioversion:ab,ti 

#3 'antiarrhythmic agent'/exp OR ((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND 
(agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti)) OR 'flecainide'/exp OR 
flecainide:ab,ti OR 'propafenone'/exp OR propafenone:ab,ti OR 'amiodarone'/exp OR 
amiodarone:ab,ti OR 'sotalol'/exp OR sotalol:ab,ti OR 'ibutilide'/exp  OR ibutilide:ab,ti 
OR 'dofetilide'/exp OR dofetilide:ab,ti OR 'dronedarone'/exp OR dronedarone:ab,ti OR 
'disopyramide'/exp OR Disopyramide:ab,ti 

#4 rhythm:ab,ti  
#5 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 

procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
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“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#6 #1 AND (#2 OR #3) AND #4 AND #5 
#7  #6, Limits: Humans, English, 2000-present 
#8 #7  AND [embase]/lim NOT [medline]/lim 
 
KQ 6—What are the comparative safety and effectiveness of rate-control therapies versus 
rhythm-control therapies in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2  ((nonpharmacological:ab,ti OR non-pharmacological:ab,ti OR 'artificial heart 

pacemaker'/exp OR pacemaker:ab,ti OR (cardiac:ab,ti AND (pace:ab,ti OR 
pacing:ab,ti) AND artificial:ab,ti) OR 'heart pacing'/exp OR 'heart atrioventricular 
node'/exp OR AVN:ab,ti OR ((atrioventricular:ab,ti OR atrio-ventricular:ab,ti) AND 
(nodal:ab,ti OR node:ab,ti)) OR 'catheter ablation'/exp  OR "catheter ablation":ab,ti OR 
'antiarrhythmic agent'/exp OR ((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND 
(agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti))) AND ('heart rate'/exp  OR 
rate:ab,ti)) OR 'metoprolol'/exp OR metoprolol:ab,ti OR 'atenolol'/exp OR atenolol:ab,ti 
OR 'carvedilol'/exp OR carvedilol:ab,ti OR 'bisoprolol'/exp OR bisoprolol:ab,ti OR 
'timolol'/exp OR timolol:ab,ti OR 'esmolol'/exp OR esmolol:ab,ti OR 'nebivolol'/exp  
OR nebivolol:ab,ti OR  verapamil:ab,ti OR 'verapamil'/exp OR 'diltiazem'/exp OR 
diltiazem:ab,ti OR 'digoxin'/exp OR 'acetyldigoxin'/exp OR 'alpha acetyldigoxin'/exp 
OR 'metildigoxin'/exp OR digoxin:ab,ti OR 'beta adrenergic receptor blocking 
agent'/exp  OR beta-blocker:ab,ti OR beta-blockers:ab,ti OR 'calcium channel blocking 
agent'/exp OR 'acebutolol'/exp OR acebutolol:ab,ti OR 'nadolol'/exp OR Nadolol:ab,ti 

#3 ('catheter ablation'/exp OR 'cardiac resynchronization therapy'/exp OR non-
pharmacological:ab,ti OR nonpharmacological:ab,ti OR ablation:ab,ti OR "surgical 
maze":ab,ti OR (surgical:ab,ti AND maze:ab,ti) OR resynchroni*:ab,ti OR 
(ganglionic:ab,ti  AND ablation:ab,ti) OR (ganglionated:ab,ti AND ablation:ab,ti) OR 
denervation:ab,ti OR "pulmonary vein isolation":ab,ti OR (pulmonary:ab,ti AND 
isolation:ab,ti) OR 'cardioversion'/exp OR 'defibrillation'/exp OR electrical:ab,ti OR 
cardioversion:ab,ti OR 'antiarrhythmic agent'/exp OR ((antiarrhythmic:ab,ti OR 
antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti)) 
AND rhythm:ab,ti) OR 'flecainide'/exp OR flecainide:ab,ti OR 'propafenone'/exp OR 
propafenone:ab,ti OR 'amiodarone'/exp OR amiodarone:ab,ti OR 'sotalol'/exp OR 
sotalol:ab,ti OR 'ibutilide'/exp  OR ibutilide:ab,ti OR 'dofetilide'/exp OR dofetilide:ab,ti 
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OR 'dronedarone'/exp OR dronedarone:ab,ti OR 'disopyramide'/exp OR 
Disopyramide:ab,ti 

#4 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 
procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#5 #1 AND #2 AND #3 AND #4 

#6 #5, Limits: English, Humans, 2000-present 

#7 #6 AND [embase]/lim NOT [medline]/lim 

 
Eliminated KQ*—What are the comparative diagnostic accuracy, diagnostic thinking, 
therapeutic, and patient outcome efficacy of echocardiographic studies and other clinical 
parameters for predicting successful conversion, successful ablation, successful maintenance of 
sinus rhythm, and improved outcomes in patients with atrial fibrillation? 
 
*Note: This KQ was eliminated from the CER for scoping reasons following discussions with 
AHRQ and the TEP members. Since the KQ was removed after the original searches were 
performed, we have included documentation of the search strategy below. The results from this 
search are reflected in the totals depicted in the literature flow diagram. 
 
Set # Terms 
#1 'heart atrium fibrillation'/exp OR 'heart atrium flutter'/exp OR 'atrial fibrillation':ab,ti 

OR (atrial:ab,ti AND fibrillation:ab,ti) OR afib:ab,ti OR 'atrial flutter':ab,ti 
#2 predictors:ab,ti OR predict:ab,ti OR predicting:ab,ti OR predicts:ab,ti OR 

predicted:ab,ti OR  prognosis:ab,ti OR prognostic:ab,ti OR 'prognosis'/exp OR 
accurately:ab,ti OR accuracy:ab,ti OR accurate:ab,ti OR reliability:ab,ti OR 
sensitivity:ab,ti OR specificity:ab,ti OR 'sensitivity and specificity'/exp OR 'treatment 
outcome'/exp OR 'diagnosis'/exp OR diagnostic:ab,ti  

#3 maintain:ab,ti OR maintenance:ab,ti OR maintained:ab,ti OR success:ab,ti OR 
successful:ab,ti OR conversion:ab,ti OR restoration:ab,ti OR restored:ab,ti 

#4 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 
procedure'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial*:ab,ti 
OR crossover*:ab,ti OR (cross NEAR/1 over*):ab,ti OR placebo*:ab,ti OR (doubl* 
NEAR/1 blind*):ab,ti OR (singl* NEAR/1 blind*):ab,ti OR assign*:ab,ti OR 
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allocat*:ab,ti OR volunteer*:ab,ti OR 'clinical study'/exp OR “clinical trial”:ti,ab OR 
“clinical trials”:ti,ab OR 'evaluation'/exp OR “evaluation study”:ab,ti OR “evaluation 
studies”:ab,ti OR “intervention study”:ab,ti OR “intervention studies”:ab,ti OR “case 
control”:ab,ti OR 'cohort analysis'/exp OR cohort:ab,ti OR longitudinal*:ab,ti OR 
prospective:ab,ti OR prospectively:ab,ti OR retrospective:ab,ti OR 'follow up'/exp OR 
“follow up”:ab,ti OR 'comparative effectiveness'/exp OR  'comparative study'/exp OR 
“comparative study”:ab,ti OR “comparative studies”:ab,ti OR 'evidence based 
medicine'/exp OR “systematic review”:ab,ti OR “meta-analysis”:ab,ti OR “meta-
analyses”:ab,ti NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 
'letter'/exp OR 'note'/exp) 

#5 #1 AND #2 AND #3 AND #4 

#6 #5, Limits: English, Humans, 2000-present 

#7 #6 AND [embase]/lim NOT [medline]/lim 

 
Cochrane search strategy (December 9, 2011) 
Platform: Wiley 
Database searched: Cochrane Database of Systematic Reviews 
 
KQ 1—What are the comparative safety and effectiveness of pharmacological agents used for 
ventricular rate control in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest?  
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial 

Flutter explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND 
fibrillation:ab,ti) OR afib:ab,ti OR "atrial flutter":ab,ti 

#2  MeSH descriptor Anti-Arrhythmia Agents explode all trees OR MeSH descriptor 
Adrenergic beta-Antagonists explode all trees OR MeSH descriptor Calcium Channel 
Blockers explode all trees OR ((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND 
(agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti)) OR metoprolol:ab,ti,kw OR 
atenolol:ab,ti,kw OR carvedilol:ab,ti,kw OR bisoprolol:ab,ti,kw OR timolol:ab,ti,kw 
OR esmolol:ab,ti,kw OR nebivolol:ab,ti,kw OR verapamil:ab,ti,kw OR 
diltiazem:ab,ti,kw OR digoxin:ab,ti,kw OR beta-blocker:ab,ti OR beta-blockers:ab,ti 
OR Acebutolol:ab,ti,kw OR Nadolol:ab,ti,kw OR Amiodarone:ab,ti,kw OR 
dronedarone:ab,ti,kw 

#3 #1 AND #2 
#4 #3, Limits: Cochrane Reviews, 2000-2011 
 
KQ 2—What are the comparative safety and effectiveness of a strict rate-control strategy versus 
a more lenient rate-control strategy in patients with atrial fibrillation? Do the comparative safety 
and effectiveness of these therapies differ among specific patient subgroups of interest?  
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial Flutter 
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explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND fibrillation:ab,ti) OR 
afib:ab,ti OR "atrial flutter":ab,ti 

#2 ((rate:ab,ti OR heart rate:ab,ti,kw) AND control:ab,ti) AND (strategy:ab,ti OR 
lenient:ab,ti OR strict:ab,ti) 

#3 #1 AND #2 

#4 #3, Limits: Cochrane Reviews, 2000-2011 

 
KQ 3—What are the comparative safety and effectiveness of newer procedural and other 
nonpharmacological rate-control therapies compared with pharmacological agents in patients 
with atrial fibrillation who have failed initial pharmacotherapy? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial Flutter 

explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND fibrillation:ab,ti) OR 
afib:ab,ti OR "atrial flutter":ab,ti 

#2 MeSH descriptor Pacemaker, Artificial explode all trees OR MeSH descriptor Cardiac 
Pacing, Artificial explode all trees OR MeSH descriptor Atrioventricular Node explode 
all trees OR MeSH descriptor Catheter Ablation explode all trees OR 
nonpharmacological:ab,ti OR non-pharmacological:ab,ti OR pacemaker:ab,ti OR 
(cardiac:ab,ti AND (pace:ab,ti OR pacing:ab,ti) AND artificial:ab,ti) OR AVN:ab,ti OR 
((atrioventricular:ab,ti OR atrio-ventricular:ab,ti) AND (nodal:ab,ti OR node:ab,ti)) OR 
"catheter ablation":ab,ti 

#3  rate:ab,ti OR heart rate:ab,ti,kw 
#4 #1 AND #2 AND #3 

#5 #4, Limits: Cochrane Reviews, 2000-2011 

 
KQ 4—What are the comparative safety and effectiveness of available antiarrhythmic agents and 
electrical cardioversion for conversion of atrial fibrillation to sinus rhythm? Do the comparative 
safety and effectiveness of these therapies differ among specific patient subgroups of interest?   
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial 

Flutter explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND 
fibrillation:ab,ti) OR afib:ab,ti OR "atrial flutter":ab,ti 

#2 MeSH descriptor Anti-Arrhythmia Agents explode all trees OR ((antiarrhythmic:ab,ti 
OR antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR 
drugs:ab,ti)) OR flecainide:ab,ti,kw OR propafenone:ab,ti,kw OR amiodarone:ab,ti,kw 
OR sotalol:ab,ti,kw OR ibutilide:ab,ti,kw OR dofetilide:ab,ti,kw OR 
dronedarone:ab,ti,kw OR Disopyramide:ab,ti,kw 

#3 MeSH descriptor Electric Countershock explode all trees OR electrical:ab,ti OR 
cardioversion:ab,ti 

#4 #1 AND (#2 OR #3)  
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#5 #4, Limits: Cochrane Reviews, 2000-2011 
 
KQ 5—What are the comparative safety and effectiveness of newer procedural rhythm-control 
therapies, other nonpharmacological rhythm-control therapies, and pharmacological agents for 
maintenance of sinus rhythm in atrial fibrillation patients? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest?   
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial 

Flutter explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND 
fibrillation:ab,ti) OR afib:ab,ti OR "atrial flutter":ab,ti 

#2 MeSH descriptor Catheter Ablation explode all trees OR MeSH descriptor Cardiac 
Resynchronization Therapy explode all trees OR MeSH descriptor Electric 
Countershock explode all trees OR non-pharmacological:ab,ti OR 
nonpharmacological:ab,ti OR ablation:ab,ti OR "surgical maze":ab,ti OR (surgical:ab,ti 
AND maze:ab,ti) OR resynchroni*:ab,ti OR (ganglionic:ab,ti  AND ablation:ab,ti) OR 
(ganglionated:ab,ti AND ablation:ab,ti) OR denervation:ab,ti OR "pulmonary vein 
isolation":ab,ti OR (pulmonary:ab,ti AND isolation:ab,ti) OR electrical:ab,ti OR 
cardioversion:ab,ti 

#3 MeSH descriptor Anti-Arrhythmia Agents explode all trees OR ((antiarrhythmic:ab,ti 
OR antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR 
drugs:ab,ti)) OR flecainide:ab,ti,kw OR propafenone:ab,ti,kw OR amiodarone:ab,ti,kw 
OR sotalol:ab,ti,kw OR ibutilide:ab,ti,kw OR dofetilide:ab,ti,kw OR 
dronedarone:ab,ti,kw OR Disopyramide:ab,ti,kw 

#4 rhythm:ab,ti  
#5 #1 AND (#2 OR #3) AND #4  
#6  #5, Limits: Cochrane Reviews, 2000-2011 
 
KQ 6—What are the comparative safety and effectiveness of rate-control therapies versus 
rhythm-control therapies in patients with atrial fibrillation? Do the comparative safety and 
effectiveness of these therapies differ among specific patient subgroups of interest? 
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial 

Flutter explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND 
fibrillation:ab,ti) OR afib:ab,ti OR "atrial flutter":ab,ti 

#2 MeSH descriptor Pacemaker, Artificial explode all trees OR MeSH descriptor Cardiac 
Pacing, Artificial explode all trees OR MeSH descriptor Atrioventricular Node explode 
all trees OR MeSH descriptor Catheter Ablation explode all trees OR MeSH descriptor 
Anti-Arrhythmia Agents explode all trees OR MeSH descriptor Adrenergic beta-
Antagonists explode all trees OR MeSH descriptor Calcium Channel Blockers explode 
all trees OR ((nonpharmacological:ab,ti OR non-pharmacological:ab,ti OR 
pacemaker:ab,ti  OR (cardiac:ab,ti AND (pace:ab,ti OR pacing:ab,ti) AND 
artificial:ab,ti)) OR AVN:ab,ti OR ((atrioventricular:ab,ti OR atrio-ventricular:ab,ti) 
AND (nodal:ab,ti OR node:ab,ti)) OR "catheter ablation":ab,ti OR 
((antiarrhythmic:ab,ti OR antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR 
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drug:ab,ti OR drugs:ab,ti) AND (heart rate:ab,ti,kw OR rate:ab,ti)) OR 
metoprolol:ab,ti,kw OR atenolol:ab,ti,kw OR carvedilol:ab,ti,kw OR 
bisoprolol:ab,ti,kw OR timolol:ab,ti,kw OR esmolol:ab,ti,kw OR nebivolol:ab,ti,kw 
OR verapamil:ab,ti,kw OR diltiazem:ab,ti,kw OR digoxin:ab,ti,kw OR OR beta-
blocker:ab,ti OR beta-blockers:ab,ti OR Acebutolol:ab,ti,kw OR Nadolol:ab,ti,kw 

#3 MeSH descriptor Catheter Ablation explode all trees OR MeSH descriptor Cardiac 
Resynchronization Therapy explode all trees OR MeSH descriptor Electric 
Countershock explode all trees OR MeSH descriptor Anti-Arrhythmia Agents explode 
all trees OR non-pharmacological:ab,ti OR nonpharmacological:ab,ti OR ablation:ab,ti 
OR "surgical maze":ab,ti OR (surgical:ab,ti AND maze:ab,ti) OR resynchroni*:ab,ti 
OR (ganglionic:ab,ti  AND ablation:ab,ti) OR (ganglionated:ab,ti AND ablation:ab,ti) 
OR denervation:ab,ti OR "pulmonary vein isolation":ab,ti OR (pulmonary:ab,ti AND 
isolation:ab,ti) OR electrical:ab,ti OR cardioversion:ab,ti OR ((antiarrhythmic:ab,ti OR 
antiarrhythmia:ab,ti) AND (agent:ab,ti OR agents:ab,ti OR drug:ab,ti OR drugs:ab,ti)) 
AND rhythm:ab,ti) OR flecainide:ab,ti,kw OR propafenone:ab,ti,kw OR 
amiodarone:ab,ti,kw OR sotalol:ab,ti,kw OR ibutilide:ab,ti,kw OR dofetilide:ab,ti,kw 
OR dronedarone:ab,ti,kw OR Disopyramide:ab,ti,kw 

#4 #1 AND #2 AND #3 

#5 #4, Limits: Cochrane Reviews, 2000-2011 

 
Eliminated KQ*—What are the comparative diagnostic accuracy, diagnostic thinking, 
therapeutic, and patient outcome efficacy of echocardiographic studies and other clinical 
parameters for predicting successful conversion, successful ablation, successful maintenance of 
sinus rhythm, and improved outcomes in patients with atrial fibrillation? 
 
*Note: This KQ was eliminated from the CER for scoping reasons following discussions with 
AHRQ and the TEP members. Since the KQ was removed after the original searches were 
performed, we have included documentation of the search strategy below. The results from this 
search are reflected in the totals depicted in the literature flow diagram. 
 
Set # Terms 
#1 MeSH descriptor Atrial Fibrillation explode all trees  OR MeSH descriptor Atrial 

Flutter explode all trees OR "atrial fibrillation":ab,ti OR (atrial:ab,ti AND 
fibrillation:ab,ti) OR afib:ab,ti OR "atrial flutter":ab,ti 

#2 MeSH descriptor Prognosis explode all trees OR MeSH descriptor Sensitivity and 
Specificity explode all trees OR MeSH descriptor Treatment Outcome explode all trees 
OR MeSH descriptor Diagnosis explode all trees OR predictors:ab,ti OR predict:ab,ti 
OR predicting:ab,ti OR predicts:ab,ti OR predicted:ab,ti OR  prognosis:ab,ti OR 
prognostic:ab,ti OR accurately:ab,ti OR accuracy:ab,ti OR accurate:ab,ti OR 
reliability:ab,ti OR sensitivity:ab,ti OR specificity:ab,ti OR diagnostic:ab,ti 

#3 maintain:ab,ti OR maintenance:ab,ti OR maintained:ab,ti OR success:ab,ti OR 
successful:ab,ti OR conversion:ab,ti OR restoration:ab,ti OR restored:ab,ti 

#4 #1 AND #2 and #3 

#5 #4, Limits: Cochrane Reviews, 2000-2011 
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Grey Literature Searches 
 
ClinicalTrials.gov (March 13, 2012) 
 
Condition atrial fibrillation OR afib OR atrial flutter 

Intervention Drug OR device OR procedure 

 
Total number of results:  561 
 
WHO: International Clinical Trials Registry Platform Search Portal (March 19, 2012) 
 
Terms: atrial fibrillation OR afib OR atrial flutter 
 
Total number of results:  765 
 
ProQuest COS Conference Papers Index (March 13, 2012) 
 

S1 All (atrial fibrillation OR afib OR atrial flutter) 
S2  nonpharmacological OR non-pharmacological OR pacemaker OR (cardiac AND (pace 

OR pacing) AND artificial) OR AVN OR ((atrioventricular OR atrio-ventricular) AND 
(nodal OR node)) OR "catheter ablation" OR ((antiarrhythmic OR antiarrhythmia) 
AND (agent OR agents OR drug OR drugs)) OR metoprolol OR atenolol OR 
carvedilol OR bisoprolol OR timolol OR esmolol OR nebivolol OR  verapamil OR 
diltiazem OR digoxin OR "Adrenergic beta-Antagonists" OR beta-blocker OR beta-
blockers OR "Calcium Channel Blockers" OR Acebutolol OR Nadolol OR "Catheter 
Ablation" OR "Cardiac Resynchronization Therapy" OR non-pharmacological OR 
nonpharmacological OR ablation OR (surgical AND maze) OR resynchroni* OR 
(ganglionic  AND ablation) OR (ganglionated AND ablation) OR denervation OR 
(pulmonary AND isolation) OR "electric countershock" OR electrical OR 
cardioversion OR flecainide OR propafenone OR propafenone OR amiodarone OR 
sotalol OR ibutilide OR dofetilide OR dronedarone OR Disopyramide OR (rate AND 
control AND (strict OR lenient OR strategy)) 

S3 S1 AND S2  
 
Total number of results:  1747 
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Appendix B. Data Abstraction Elements 
 
Study Characteristics 

• Study Identifiers 
o Study Name or Acronym 
o Last name of first author 
o Publication Year 

• Additional Articles Used in This Abstraction 
• Study Objectives 
• Study Dates 

o Enrollment Start (Mon and YYYY) 
o Enrollment End (Mon and YYYY) 
o Follow-up End (Mon and YYYY) 

• Study Sites 
o Single Center, Multicenter, Unclear/Not reported, Other (specify) 
o Number of sites 

• Geographic Location (Select all that apply) 
o US, Canada, UK, Europe, S. America, C. America, Asia, Africa, Australia/NZ, 

Unclear/Not reported, Other (specify)  
• Study Design 

o Prospective RCT 
o Prospective cohort 
o Retrospective cohort 
o Case-control 
o Cross-sectional 
o Other (specify) 

• Funding Source (Select all that apply) 
o Government, Industry, Non-govt/Non-industry, Unclear/Not reported, Other 

(specify) 
• Setting (Select all that apply) 

o In-patient, Out-patient, Emergency Room, Unclear/Not reported, Other (specify) 
• Enrollment Approach (Select all that apply) 

o Consecutive patients, Convenience sample, Unclear/Not reported, Other (specify) 
• Study Inclusion and Exclusion Criteria 

o Copy/paste inclusion and exclusion criteria as reported  
o Is the study entirely composed of patients with any of the following characteristics/ 

conditions? 
 Paroxysmal AF 
 Persistent AF 
 Permanent AF 
 Heart failure 
 Coronary artery disease 
 Kidney disease 
 Hypertrophic cardiomyopathy 
 Thyroid disease 
 Pulmonary disease 
 Previously failed a rate- or rhythm-control pharmacological therapy strategy 
 Enlarged left atrium 
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 High risk for stroke and bleeding events (e.g., patients with diabetes, heart 
failure, and hypertension) 

 Women 
 None of the above 

• Study Enrollment/Study Completion 
o N Assessed for eligibility 
o N eligible 
o N enrolled/included 
o N completed follow-up (most distal timepoint of the primary outcome) 
o N analyzed 

• Key Question Applicability (select all that apply) 
o KQ1, KQ2, KQ3, KQ4, KQ5, KQ6 

• Comments 
 

Baseline Characteristics - Record the following elements for Total Population, Arm 1, Arm 2, Arm 
3, and Arm 4 (as applicable) 

• Number of Patients, Age, Ethnicity, and Race 
o Number of Patients 

 Total  
 Female  
 Male 

o Percentage 
 Female  
 Male 

o Age 
 Mean 
 Standard Deviation   
 Standard Error 
 Median 
 IQR 
 Min 
 Max 
 NR 

o Ethnicity 
 Hispanic or Latino 
 Not Hispanic or Latino 
 NR 

o Race 
 Black/African American 
 American Indian or Alaska Native 
 Asian 
 Native Hawaiian or other Pacific Islander 
 White 
 Multiracial 
 Other (specify) 
 NR 

• Co-morbidities and Previous Treatment Failures 
o Diabetes 

 N 
 % 
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o Heart failure, All types (define) 
 N 
 % 

o Heart failure, Systolic (define) 
 N 
 % 

o Heart failure, Diastolic (define) 
 N 
 % 

o Hypertension 
 N 
 % 

o Kidney disease (define) 
 N 
 % 

o Hypertrophic cardiomyopathy (define) 
 N 
 % 

o Thyroid disease (define) 
 N 
 % 

o Pulmonary disease (define) 
 N 
 % 

o Coronary artery disease 
 N 
 % 

o Enlarged left atrium (define) 
 N 
 % 

o LVEF, Mean or median 
 Mean 
 Median 
 SD 
 SE 
 IQR 

o LVEF, Number  of patients (<35% or other [define]) 
 N 
 % 

o Previously failed rate-control pharmacological therapy (define) 
 N 
 % 

o Previously failed rhythm-control pharmacological therapy (define) 
 N 
 % 

o Duration of AF (include units) 
 mean  
 Median  
 SD  
 SE 
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 IQR 
o Permanent AF 

 N 
 % 

o Paroxysmal AF 
 N 
 % 

o Persistent AF 
 N 
 % 

• Comments 
 
Intervention Characteristics - Record the following elements for Arm 1, Arm 2, Arm 3, and Arm 4 
(as applicable) 

• Intervention Characteristics 
o Intervention Components (check all that apply) 

 Placebo or control 
 Pharmacological agents for rate control 
 Procedures for rate control 
 Pharmacological agents for rhythm control 
 Procedures for rhythm control 

o Placebo/Control Details 
 Placebo 
 Usual care control/optimal medical therapy 
 Other (specify) 

o Rate-control Pharmacological Agent Details 
 Beta-blockers 

• Acebutolol 
• Atenolol 
• Bisoprolol 
• Carvedilol 
• Esmolol 
• Metoprolol 
• Nadalol 
• Nebivolol 
• Timolol 
• Specific medication not reported 

 Calcium channel blockers 
• Diltiazem 
• Verapamil 
• Specific medication not reported 
• Other 

o Amiodarone 
o Digoxin 
o Dronedarone 
o Specific medication not reported 

o Rate-control Procedure Details 
 AVN ablation and permanent pacemaker implantation 

o Rate-control Target 



B-5 
 

 Strict (define) 
 Lenient (define) 
 Other (define) 
 NA 

o Rhythm-control Pharmacological Agent Details 
 Amiodarone 
 Beta-blockers 

• Acebutolol 
• Atenolol 
• Carvedilol 
• Esmolol 
• Metoprolol 
• Nadalol 
• Nebivolol 
• Timolol 
• Specific medication not reported 

 Calcium channel blockers 
• Diltiazem 
• Verapamil 
• Specific medication not reported 

 Disopyramide 
 Dofetilide 
 Dronedarone 
 Flecainide 
 Ibutilide 
 Propafenone 
 Sotalol 

o Rhythm-control Procedure Details 
 Electrical cardioversion 
 Pulmonary vein ablation – open surgical 
 Pulmonary vein ablation – minimally invasive 
 Pulmonary vein ablation – transcatheter 
 Surgical Maze 
 Cardiac resynchronization 

• Intervention Descriptors 
o Describe the intervention received by patients in Arm 1, Arm 2, Arm 3, and Arm 4 

(as applicable) 
• Duration of Follow-up - Record the following elements for Arm 1, Arm 2, Arm 3, and Arm 4 

(as applicable) 
o Mean follow-up 
o Mean Variability (SD, SE, IQR) 
o Median follow-up 
o Median Variability (SD, SE, IQR) 

• Comments 
 
Outcomes 

• Select the outcome reported on this form 
o Restoration of sinus rhythm (conversion)  
o Maintenance of sinus rhythm 
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o Recurrence of AF (specify time period)  
o Development of cardiomyopathy  
o All-cause mortality  
o Cardiac mortality  
o Myocardial infarction  
o CV hospitalizations  
o AF Hospitalizations  
o Heart failure symptoms  
o Control of AF symptoms (e.g., palpitations, exercise capacity)  
o Quality of life/ Functional status 
o Stroke  
o Other embolic events, excluding stroke (specify)  
o Mixed embolic events including stroke  
o Bleeding events (including hemorrhagic stroke)  
o Control of ventricular rate  
o Composite outcome  

• Define/specify the following for the outcome, if applicable 
o Quality of life or functional status measure/scale 
o Stroke 
o Other embolic event 
o Control of ventricular rate 
o Components of composite outcomes 

• Record additional details to describe outcome measure, as needed 
• Timepoints to be abstracted (check all that apply) 

o Close to 1 month 
o Close to 3 months 
o Close to 6 months 
o Close to 1 yr 
o Most distal timepoint after one year 
o Untimed measure (e.g. time to event) 

• For each timepoint, record the following elements as applicable 
o Group – Arm 1, Arm 2, Arm 3, Arm 4 
o N Analyzed (enter UNK if unknown) 
o Unadjusted Result 

 Mean 
 Median 
 Mean within group change 
 Mean between group change 
 Number of patients with outcome 
 % of patients with outcome 
 Events/denominator 
 Odds ratio (OR) 
 Hazard ratio (HR) 
 Relative risk (RR) 
 Other (specify) 

o Unadjusted Variability 
 Standard Error (SE) 
 Standard Deviation (SD) 
 IQR 
 95% CI 
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 Other % CI (specify) 
 Other (specify) 

o Unadjusted p-value between groups 
o Unadjusted Reference group (for comparison between groups) 
o Adjusted Result 

 Mean 
 Median 
 Mean within group change 
 Mean between group change 
 Number of patients with outcome 
 % of patients with outcome 
 Events/denominator 
 Odds ratio 
 Hazard ratio 
 Relative risk  
 Other (specify) 

o Adjusted Variability 
 Standard Error (SE) 
 Standard Deviation (SD) 
 IQR 
 95% CI 
 Other % CI (specify) 
 Other (specify) 

o Adjusted p-value between groups 
o Adjusted Reference group (for comparison between groups) 
o Indicate the adjustments applied 

• Subgroup analyses reported for this outcome? 
o Yes/No 

 If Yes, describe the subgroup analyses and summarize results 
• Comments 

 
Adverse Events 

• Are adverse events reported? (Yes/No) 
• Record the Number of patients, % of patients, and exact p-value the Total Population, Arm 

1, Arm 2, Arm 3, and Arm 4 (as applicable) for the following:  
o Hypotension  
o Hypothyroidism  
o Hyperthyroidism  
o Bradyarrhythmias  
o Tachyarrhythmias 
o Proarrhythmias 
o Allergic Reactions 
o Hepatotoxicity 
o Neurotoxicity 
o Pulmonary Toxicity 
o Ophthalmologic Toxicity 
o Dermatologic Toxicity 
o Pulmonary Vein Stenosis 
o Left Atrial Esophageal Fistula 
o Phrenic Nerve Palsy 
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o Other Adverse Drug Reaction (specify) 
o Other Procedural Complication (specify) 

• Subgroup analyses reported for adverse events? 
o Yes/No 

 If yes, describe the subgroup analyses and summarize results 
• Comments 

 
Quality Assessment 

• Study Type 
o RCT 
o Cohort 
o Case-Control 
o Cross-sectional 

• If RCT: 
o Selection Bias 

 Was the allocation sequence generated adequately (e.g., random number 
table, computer-generated randomization)? (Yes/No/Unclear) 

 Was the allocation of treatment adequately concealed (e.g., pharmacy-
controlled randomization or use of sequentially numbered sealed 
envelopes)? (Yes/No/Unclear) 

 Were participants analyzed within the groups they were originally assigned 
to? (Yes/No/Unclear) 

 Does the design or analysis control account for important confounding and 
modifying variables through matching, stratification, multivariable analysis, 
or other approaches? (Yes/No/Unclear) 

o Performance Bias 
 Did researchers rule out any impact from a concurrent intervention or an 

unintended exposure that might bias results? (Yes/No/Unclear) 
 Did the study maintain fidelity to the intervention protocol? 

(Yes/No/Unclear) 
o Attrition Bias 

 If attrition (overall or differential nonresponse, dropout, loss to follow-up, or 
exclusion of participants) was a concern, were missing data handled 
appropriately (e.g., intention-to-treat analysis and imputation)? 
(Yes/No/Unclear) 

o Detection Bias 
 In prospective studies, was the length of follow-up different between the 

groups, or in case-control studies, was the time period between the 
intervention/exposure and outcome different for cases and controls? 
(Yes/No/Unclear) 

 Were the outcome assessors blinded to the intervention or exposure status 
of participants? (Yes/No/Unclear) 

 Were interventions/exposures assessed/defined using valid and reliable 
measures, implemented consistently across all study participants? 
(Yes/No/Unclear) 

 Were outcomes assessed/defined using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

o Reporting Bias 
 Were the potential outcomes prespecified by the researchers? Are all 

prespecified outcomes reported? (Yes/No/Unclear) 
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• If Cohort: 
o Selection Bias 

 Were participants analyzed within the groups they were originally assigned 
to? (Yes/No/Unclear) 

 Did the study apply inclusion/exclusion criteria uniformly to all comparison 
groups? (Yes/No/Unclear) 

 Did the strategy for recruiting participants into the study differ across study 
groups? (Yes/No/Unclear) 

 Does the design or analysis control account for important confounding and 
modifying variables through matching, stratification, multivariable analysis, 
or other approaches? (Yes/No/Unclear) 

o Performance Bias 
 Did researchers rule out any impact from a concurrent intervention or an 

unintended exposure that might bias results? (Yes/No/Unclear) 
 Did the study maintain fidelity to the intervention protocol? 

(Yes/No/Unclear) 
o Attrition Bias 

 If attrition (overall or differential nonresponse, dropout, loss to follow-up, or 
exclusion of participants) was a concern, were missing data handled 
appropriately (e.g., intention-to-treat analysis and imputation)? 
(Yes/No/Unclear) 

o Detection Bias 
 In prospective studies, was the length of follow-up different between the 

groups, or in case-control studies, was the time period between the 
intervention/exposure and outcome different for cases and controls? 
(Yes/No/Unclear) 

 Were the outcome assessors blinded to the intervention or exposure status 
of participants? (Yes/No/Unclear) 

 Were interventions/exposures assessed/defined using valid and reliable 
measures, implemented consistently across all study participants? 
(Yes/No/Unclear) 

 Were outcomes assessed/defined using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

 Were confounding variables assessed using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

o Reporting Bias 
 Were the potential outcomes prespecified by the researchers? Are all 

prespecified outcomes reported? (Yes/No/Unclear) 
• If Case-Control: 

o Selection Bias 
 Were cases and controls selected appropriately (e.g., appropriate diagnostic 

criteria or definitions, equal application of exclusion criteria to case and 
controls, sampling not influenced by exposure status) (Yes/No/Unclear) 

 Does the design or analysis control account for important confounding and 
modifying variables through matching, stratification, multivariable analysis, 
or other approaches? (Yes/No/Unclear) 

o Performance Bias 
 Did researchers rule out any impact from a concurrent intervention or an 

unintended exposure that might bias results? (Yes/No/Unclear) 
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 Did the study maintain fidelity to the intervention protocol? 
(Yes/No/Unclear) 

o Attrition Bias 
 If attrition (overall or differential nonresponse, dropout, loss to follow-up, or 

exclusion of participants) was a concern, were missing data handled 
appropriately (e.g., intention-to-treat analysis and imputation)? 
(Yes/No/Unclear) 

o Detection Bias 
 In prospective studies, was the length of follow-up different between the 

groups, or in case-control studies, was the time period between the 
intervention/exposure and outcome different for cases and controls? 
(Yes/No/Unclear) 

 Were the outcome assessors blinded to the intervention or exposure status 
of participants? (Yes/No/Unclear) 

 Were interventions/exposures assessed/defined using valid and reliable 
measures, implemented consistently across all study participants? 
(Yes/No/Unclear) 

 Were outcomes assessed/defined using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

 Were confounding variables assessed using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

o Reporting Bias 
 Were the potential outcomes prespecified by the researchers? Are all 

prespecified outcomes reported? (Yes/No/Unclear) 
• If Cross-sectional: 

o Selection Bias 
 Did the study apply inclusion/exclusion criteria uniformly to all comparison 

groups? (Yes/No/Unclear) 
 Does the design or analysis control account for important confounding and 

modifying variables through matching, stratification, multivariable analysis, 
or other approaches? (Yes/No/Unclear) 

o Performance Bias 
 Did researchers rule out any impact from a concurrent intervention or an 

unintended exposure that might bias results? (Yes/No/Unclear) 
o Attrition Bias 

 If attrition (overall or differential nonresponse, dropout, loss to follow-up, or 
exclusion of participants) was a concern, were missing data handled 
appropriately (e.g., intention-to-treat analysis and imputation)? 
(Yes/No/Unclear) 

o Detection Bias 
 Were the outcome assessors blinded to the intervention or exposure status 

of participants? (Yes/No/Unclear) 
 Were interventions/exposures assessed/defined using valid and reliable 

measures, implemented consistently across all study participants? 
(Yes/No/Unclear) 

 Were outcomes assessed/defined using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

 Were confounding variables assessed using valid and reliable measures, 
implemented consistently across all study participants? (Yes/No/Unclear) 

o Reporting Bias 
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 Were the potential outcomes prespecified by the researchers? Are all 
prespecified outcomes reported? (Yes/No/Unclear) 

• Other Bias 
o If applicable, describe any other concerns that may impact risk of bias. 

• Overall Study Rating (Good/Fair/Poor) 
o Good (low risk of bias). These studies have the least bias, and the results are 

considered valid. These studies adhere to the commonly held concepts of high 
quality, including the following: a clear description of the population, setting, 
approaches, and comparison groups; appropriate measurement of outcomes; 
appropriate statistical and analytical methods and reporting; no reporting errors; a 
low dropout rate; and clear reporting of dropouts. 

o Fair. These studies are susceptible to some bias, but not enough to invalidate the 
results. They do not meet all the criteria required for a rating of good quality 
because they have some deficiencies, but no flaw is likely to cause major bias. The 
study may be missing information, making it difficult to assess limitations and 
potential problems. 

o Poor (high risk of bias). These studies have significant flaws that may have 
invalidated the results. They have serious errors in design, analysis, or reporting; 
large amounts of missing information; or discrepancies in reporting. 

o If the study is rated as “Fair” or “Poor,” provide rationale. 
 
Applicability – Use the PICOS format to identify specific issues, if any, that may limit the 
applicability of the study to this review. 

• Population (P) 
o Narrow eligibility criteria and exclusion of those with comorbidities 
o Large differences between demographics of study population and community 

patients 
o Narrow or unrepresentative severity, stage of illness, or comorbidities 
o Run-in period with high exclusion rate for nonadherence or side effects 
o Event rates much higher or lower than observed in population-based studies 

• Intervention (I) 
o Doses or schedules not reflected in current practice 
o Monitoring practices or visit frequency not used in typical practice 
o Older versions of an intervention no longer in common use 
o Cointerventions that are likely to modify effectiveness of therapy 
o Highly selected intervention team or level of training/proficiency not widely 

available 
• Comparator (C) 

o Inadequate comparison therapy 
o Use of substandard alternative therapy 

• Outcomes (O) 
o Composite outcomes that mix outcomes of different significance 
o Short-term or surrogate outcomes 

• Setting (S) 
o Standard of care differ markedly from setting of interest 
o Specialty population nor level of care differs from that seen in community 

• Comments 
 



C-1 
 

Appendix C. List of Included Studies 
 
Abreu Filho CA, Lisboa LA, Dallan LA, et al. 
Effectiveness of the maze procedure using cooled-tip 
radiofrequency ablation in patients with permanent 
atrial fibrillation and rheumatic mitral valve disease. 
Circulation. 2005;112(9 Suppl):I20-5. PMID: 
16159816. 

Akpinar B, Guden M, Sagbas E, et al. Combined 
radiofrequency modified maze and mitral valve 
procedure through a port access approach: early and 
mid-term results. Eur J Cardiothorac Surg. 
2003;24(2):223-30. PMID: 12895612. 

Alatawi F, Gurevitz O, White RD, et al. Prospective, 
randomized comparison of two biphasic waveforms 
for the efficacy and safety of transthoracic biphasic 
cardioversion of atrial fibrillation. Heart Rhythm. 
2005;2(4):382-7. PMID: 15851340. 

Albrecht A, Kalil RA, Schuch L, et al. Randomized 
study of surgical isolation of the pulmonary veins for 
correction of permanent atrial fibrillation associated 
with mitral valve disease. J Thorac Cardiovasc Surg. 
2009;138(2):454-9. PMID: 19619795. 

Alp NJ, Rahman S, Bell JA, et al. Randomised 
comparison of antero-lateral versus antero-posterior 
paddle positions for DC cardioversion of persistent 
atrial fibrillation. Int J Cardiol. 2000;75(2-3):211-6. 
PMID: 11077136. 

Ambler JJ, Deakin CD. A randomized controlled trial 
of efficacy and ST change following use of the 
Welch-Allyn MRL PIC biphasic waveform versus 
damped sine monophasic waveform for external DC 
cardioversion. Resuscitation. 2006;71(2):146-51. 
PMID: 16987583. 

Anonymous. Maintenance of sinus rhythm in patients 
with atrial fibrillation: an AFFIRM substudy of the 
first antiarrhythmic drug. J Am Coll Cardiol. 
2003;42(1):20-9. PMID: 12849654. 

Arentz T, Weber R, Burkle G, et al. Small or large 
isolation areas around the pulmonary veins for the 
treatment of atrial fibrillation? Results from a 
prospective randomized study. Circulation. 
2007;115(24):3057-63. PMID: 17562956. 

Atwood JE, Myers JN, Tang XC, et al. Exercise 
capacity in atrial fibrillation: a substudy of the 
Sotalol-Amiodarone Atrial Fibrillation Efficacy Trial 

(SAFE-T). Am Heart J. 2007;153(4):566-72. PMID: 
17383295. 

Balla I, Petrela E, Kondili A. Pharmacological 
conversion of recent atrial fibrillation: a randomized, 
placebo-controlled study of three antiarrhythmic 
drugs. Anadolu Kardiyol Derg. 2011;11(7):600-6. 
PMID: 21911317. 

Batcher EL, Tang XC, Singh BN, et al. Thyroid 
function abnormalities during amiodarone therapy for 
persistent atrial fibrillation. Am J Med. 
2007;120(10):880-5. PMID: 17904459. 

Bellandi F, Simonetti I, Leoncini M, et al. Long-term 
efficacy and safety of propafenone and sotalol for the 
maintenance of sinus rhythm after conversion of 
recurrent symptomatic atrial fibrillation. Am J 
Cardiol. 2001;88(6):640-5. PMID: 11564387. 

Bertaglia E, D'Este D, Zerbo F, et al. Success of 
serial external electrical cardioversion of persistent 
atrial fibrillation in maintaining sinus rhythm; a 
randomized study. Eur Heart J. 2002;23(19):1522-8. 
PMID: 12242072. 

Bittner A, Monnig G, Zellerhoff S, et al. Randomized 
study comparing duty-cycled bipolar and unipolar 
radiofrequency with point-by-point ablation in 
pulmonary vein isolation. Heart Rhythm. 
2011;8(9):1383-90. PMID: 21457793. 

Blomstrom-Lundqvist C, Johansson B, Berglin E, et 
al. A randomized double-blind study of epicardial left 
atrial cryoablation for permanent atrial fibrillation in 
patients undergoing mitral valve surgery: the 
SWEDish Multicentre Atrial Fibrillation study 
(SWEDMAF). Eur Heart J. 2007;28(23):2902-8. 
PMID: 17984136. 

Boersma LV, Castella M, van Boven W, et al. Atrial 
Fibrillation Catheter Ablation Versus Surgical 
Ablation Treatment (FAST): A 2-Center Randomized 
Clinical Trial. Circulation. 2012;125(1):23-30. 
PMID: 22082673. 

Boodhoo L, Mitchell AR, Bordoli G, et al. DC 
cardioversion of persistent atrial fibrillation: a 
comparison of two protocols. Int J Cardiol. 
2007;114(1):16-21. PMID: 16644036. 



C-2 
 

Boos C, Thomas MD, Jones A, et al. Higher energy 
monophasic DC cardioversion for persistent atrial 
fibrillation: is it time to start at 360 joules?. Ann 
Noninvasive Electrocardiol. 2003;8(2):121-6. PMID: 
12848792. 

Brazdzionyte J, Babarskiene RM, Stanaitiene G. 
Anterior-posterior versus anterior-lateral electrode 
position for biphasic cardioversion of atrial 
fibrillation. Medicina (Kaunas). 2006;42(12):994-8. 
PMID: 17211107. 

Brignole M, Menozzi C, Gasparini M, et al. An 
evaluation of the strategy of maintenance of sinus 
rhythm by antiarrhythmic drug therapy after ablation 
and pacing therapy in patients with paroxysmal atrial 
fibrillation. Eur Heart J. 2002;23(11):892-900. 
PMID: 12042011. 

Bulava A, Hanis J, Sitek D, et al. Catheter ablation 
for paroxysmal atrial fibrillation: a randomized 
comparison between multielectrode catheter and 
point-by-point ablation. Pacing Clin Electrophysiol. 
2010;33(9):1039-46. PMID: 20528997. 

Bush D, Martin LW, Leman R, et al. Atrial 
fibrillation among African Americans, Hispanics and 
Caucasians: clinical features and outcomes from the 
AFFIRM trial. J Natl Med Assoc. 2006;98(3):330-9. 
PMID: 16573295. 

Calo L, Lamberti F, Loricchio ML, et al. Left atrial 
ablation versus biatrial ablation for persistent and 
permanent atrial fibrillation: a prospective and 
randomized study. J Am Coll Cardiol. 
2006;47(12):2504-12. PMID: 16781381. 

Capucci A, Villani GQ, Aschieri D, et al. Oral 
amiodarone increases the efficacy of direct-current 
cardioversion in restoration of sinus rhythm in 
patients with chronic atrial fibrillation. Eur Heart J. 
2000;21(1):66-73. PMID: 10610746. 

Carlsson J, Boos C. Confounding factors in rate 
versus rhythm control trials in patients with atrial 
fibrillation: lessons from the strategies of treatment of 
atrial fibrillation (STAF) pilot study. Card 
Electrophysiol Rev. 2003;7(2):122-6. PMID: 
14618034. 

Carlsson J, Miketic S, Windeler J, et al. Randomized 
trial of rate-control versus rhythm-control in 
persistent atrial fibrillation: the Strategies of 
Treatment of Atrial Fibrillation (STAF) study. J Am 
Coll Cardiol. 2003;41(10):1690-6. PMID: 12767648. 

Chen M, Yang B, Chen H, et al. Randomized 
comparison between pulmonary vein antral isolation 
versus complex fractionated electrogram ablation for 
paroxysmal atrial fibrillation. J Cardiovasc 
Electrophysiol. 2011;22(9):973-81. PMID: 
21539635. 

Chevalier P, Leizorovicz A, Maureira P, et al. Left 
atrial radiofrequency ablation during mitral valve 
surgery: a prospective randomized multicentre study 
(SAFIR). Arch Cardiovasc Dis. 2009;102(11):769-
75. PMID: 19944393. 

Chung MK, Shemanski L, Sherman DG, et al. 
Functional status in rate- versus rhythm-control 
strategies for atrial fibrillation: results of the Atrial 
Fibrillation Follow-Up Investigation of Rhythm 
Management (AFFIRM) Functional Status Substudy. 
J Am Coll Cardiol. 2005;46(10):1891-9. PMID: 
16286177. 

Corrado A, Bonso A, Madalosso M, et al. Impact of 
systematic isolation of superior vena cava in addition 
to pulmonary vein antrum isolation on the outcome 
of paroxysmal, persistent, and permanent atrial 
fibrillation ablation: results from a randomized study. 
J Cardiovasc Electrophysiol. 2010;21(1):1-5. PMID: 
19732237. 

Curtis AB, Gersh BJ, Corley SD, et al. Clinical 
factors that influence response to treatment strategies 
in atrial fibrillation: the Atrial Fibrillation Follow-up 
Investigation of Rhythm Management (AFFIRM) 
study. Am Heart J. 2005;149(4):645-9. PMID: 
15990747. 

de Lima GG, Kalil RA, Leiria TL, et al. Randomized 
study of surgery for patients with permanent atrial 
fibrillation as a result of mitral valve disease. Ann 
Thorac Surg. 2004;77(6):2089-94; discussion 2094-5. 
PMID: 15172273. 

De Simone A, De Pasquale M, De Matteis C, et al. 
VErapamil plus antiarrhythmic drugs reduce atrial 
fibrillation recurrences after an electrical 
cardioversion (VEPARAF Study). Eur Heart J. 
2003;24(15):1425-9. PMID: 12909071. 

De Simone A, Turco P, De Matteis C, et al. Effect of 
verapamil on secondary cardioversion in patients 
with early atrial fibrillation recurrence after electrical 
cardioversion. Am J Cardiol. 2002;90(2):185-7. 
PMID: 12106857. 

Deisenhofer I, Estner H, Reents T, et al. Does 
electrogram guided substrate ablation add to the 



C-3 
 

success of pulmonary vein isolation in patients with 
paroxysmal atrial fibrillation? A prospective, 
randomized study. J Cardiovasc Electrophysiol. 
2009;20(5):514-21. PMID: 19207759. 

Delle Karth G, Geppert A, Neunteufl T, et al. 
Amiodarone versus diltiazem for rate control in 
critically ill patients with atrial tachyarrhythmias. Crit 
Care Med. 2001;29(6):1149-53. PMID: 11395591. 

Demircan C, Cikriklar HI, Engindeniz Z, et al. 
Comparison of the effectiveness of intravenous 
diltiazem and metoprolol in the management of rapid 
ventricular rate in atrial fibrillation. Emerg Med J. 
2005;22(6):411-4. PMID: 15911947. 

Deneke T, Khargi K, Grewe PH, et al. Efficacy of an 
additional MAZE procedure using cooled-tip 
radiofrequency ablation in patients with chronic atrial 
fibrillation and mitral valve disease. A randomized, 
prospective trial. Eur Heart J. 2002;23(7):558-66. 
PMID: 11922646. 

Di Biase L, Elayi CS, Fahmy TS, et al. Atrial 
fibrillation ablation strategies for paroxysmal 
patients: randomized comparison between different 
techniques. Circ Arrhythm Electrophysiol. 
2009;2(2):113-9. PMID: 19808455. 

Dixit S, Gerstenfeld EP, Callans DJ, et al. 
Comparison of cool tip versus 8-mm tip catheter in 
achieving electrical isolation of pulmonary veins for 
long-term control of atrial fibrillation: a prospective 
randomized pilot study. J Cardiovasc Electrophysiol. 
2006;17(10):1074-9. PMID: 16879626. 

Dixit S, Gerstenfeld EP, Ratcliffe SJ, et al. Single 
procedure efficacy of isolating all versus 
arrhythmogenic pulmonary veins on long-term 
control of atrial fibrillation: a prospective randomized 
study. Heart Rhythm. 2008;5(2):174-81. PMID: 
18242535. 

Dixit S, Marchlinski FE, Lin D, et al. Randomized 
Ablation Strategies for the Treatment of Persistent 
Atrial Fibrillation: RASTA Study. Circ Arrhythm 
Electrophysiol. 2012;5(2):287-94.PMID: 22139886. 

Dorian P, Mangat I. Quality of life variables in the 
selection of rate versus rhythm control in patients 
with atrial fibrillation: observations from the 
Canadian Trial of Atrial Fibrillation. Card 
Electrophysiol Rev. 2003;7(3):276-9. PMID: 
14739727. 

Dorian P, Paquette M, Newman D, et al. Quality of 
life improves with treatment in the Canadian Trial of 
Atrial Fibrillation. Am Heart J. 2002;143(6):984-90. 
PMID: 12075253. 

Doukas G, Samani NJ, Alexiou C, et al. Left atrial 
radiofrequency ablation during mitral valve surgery 
for continuous atrial fibrillation: a randomized 
controlled trial. JAMA. 2005;294(18):2323-9. PMID: 
16278360. 

Elayi CS, Verma A, Di Biase L, et al. Ablation for 
longstanding permanent atrial fibrillation: results 
from a randomized study comparing three different 
strategies. Heart Rhythm. 2008;5(12):1658-64. 
PMID: 19084800. 

Fassini G, Riva S, Chiodelli R, et al. Left mitral 
isthmus ablation associated with PV Isolation: long-
term results of a prospective randomized study. J 
Cardiovasc Electrophysiol. 2005;16(11):1150-6. 
PMID: 16302895. 

Fiala M, Chovancik J, Nevralova R, et al. Pulmonary 
vein isolation using segmental versus 
electroanatomical circumferential ablation for 
paroxysmal atrial fibrillation: over 3-year results of a 
prospective randomized study. J Interv Card 
Electrophysiol. 2008;22(1):13-21. PMID: 18418704. 

Forleo GB, Mantica M, De Luca L, et al. Catheter 
ablation of atrial fibrillation in patients with diabetes 
mellitus type 2: results from a randomized study 
comparing pulmonary vein isolation versus 
antiarrhythmic drug therapy. J Cardiovasc 
Electrophysiol. 2009;20(1):22-8. PMID: 18775050. 

Fragakis N, Bikias A, Delithanasis I, et al. Acute 
beta-adrenoceptor blockade improves efficacy of 
ibutilide in conversion of atrial fibrillation with a 
rapid ventricular rate. Europace. 2009;11(1):70-4. 
PMID: 18987127. 

Gaita F, Caponi D, Scaglione M, et al. Long-term 
clinical results of 2 different ablation strategies in 
patients with paroxysmal and persistent atrial 
fibrillation. Circ Arrhythm Electrophysiol. 
2008;1(4):269-75. PMID: 19808418. 

Gavin AR, Singleton CB, Bowyer J, et al. Pulmonary 
venous isolation versus additional substrate 
modification as treatment for paroxysmal atrial 
fibrillation. J Interv Card Electrophysiol. 
2012;33(1):101-7.PMID: 21938518. 



C-4 
 

Glover BM, Walsh SJ, McCann CJ, et al. Biphasic 
energy selection for transthoracic cardioversion of 
atrial fibrillation. The BEST AF Trial. Heart. 
2008;94(7):884-7. PMID: 17591649. 

Groenveld HF, Crijns HJ, Rienstra M, et al. Does 
intensity of rate control influence outcome in 
persistent atrial fibrillation? Data of the RACE study. 
Am Heart J. 2009;158(5):785-91. PMID: 19853699. 

Groenveld HF, Crijns HJ, Van den Berg MP, et al. 
The effect of rate control on quality of life in patients 
with permanent atrial fibrillation: data from the 
RACE II (Rate Control Efficacy in Permanent Atrial 
Fibrillation II) study. J Am Coll Cardiol. 
2011;58(17):1795-803. PMID: 21996393. 

Gronefeld GC, Lilienthal J, Kuck KH, et al. Impact 
of rate versus rhythm control on quality of life in 
patients with persistent atrial fibrillation. Results 
from a prospective randomized study. Eur Heart J. 
2003;24(15):1430-6. PMID: 12909072. 

Guglin M, Chen R, Curtis AB. Sinus rhythm is 
associated with fewer heart failure symptoms: 
insights from the AFFIRM trial. Heart Rhythm. 
2010;7(5):596-601. PMID: 20159046. 

Hagens VE, Ranchor AV, Van Sonderen E, et al. 
Effect of rate or rhythm control on quality of life in 
persistent atrial fibrillation. Results from the Rate 
Control Versus Electrical Cardioversion (RACE) 
Study. J Am Coll Cardiol. 2004;43(2):241-7. PMID: 
14736444. 

Hagens VE, Rienstra M, Van Veldhuisen DJ, et al. 
Determinants of sudden cardiac death in patients with 
persistent atrial fibrillation in the rate control versus 
electrical cardioversion (RACE) study. Am J Cardiol. 
2006;98(7):929-32. PMID: 16996876. 

Hagens VE, Van Veldhuisen DJ, Kamp O, et al. 
Effect of rate and rhythm control on left ventricular 
function and cardiac dimensions in patients with 
persistent atrial fibrillation: results from the RAte 
Control versus Electrical Cardioversion for Persistent 
Atrial Fibrillation (RACE) study. Heart Rhythm. 
2005;2(1):19-24. PMID: 15851259. 

Haissaguerre M, Sanders P, Hocini M, et al. Changes 
in atrial fibrillation cycle length and inducibility 
during catheter ablation and their relation to outcome. 
Circulation. 2004;109(24):3007-13. PMID: 
15184286. 

Hassan S, Slim AM, Kamalakannan D, et al. 
Conversion of atrial fibrillation to sinus rhythm 
during treatment with intravenous esmolol or 
diltiazem: a prospective, randomized comparison. J 
Cardiovasc Pharmacol Ther. 2007;12(3):227-31. 
PMID: 17875950. 

Hemels ME, Van Noord T, Crijns HJ, et al. 
Verapamil versus digoxin and acute versus routine 
serial cardioversion for the improvement of rhythm 
control for persistent atrial fibrillation. J Am Coll 
Cardiol. 2006;48(5):1001-9. PMID: 16949494. 

Hofmann R, Steinwender C, Kammler J, et al. Effects 
of a high dose intravenous bolus amiodarone in 
patients with atrial fibrillation and a rapid ventricular 
rate. Int J Cardiol. 2006;110(1):27-32. PMID: 
16046015. 

Hohnloser SH, Kuck KH, Lilienthal J. Rhythm or 
rate control in atrial fibrillation--Pharmacological 
Intervention in Atrial Fibrillation (PIAF): a 
randomised trial. Lancet. 2000;356(9244):1789-94. 
PMID: 11117910. 

Holming K. The effect of digitalis or a beta-blocker, 
alone or in combination, on atrial fibrillation at rest 
and during exercise. Ups J Med Sci. 2001;106(1):77-
8. PMID: 11817566. 

Jais P, Cauchemez B, Macle L, et al. Catheter 
ablation versus antiarrhythmic drugs for atrial 
fibrillation: the A4 study. Circulation. 
2008;118(24):2498-505. PMID: 19029470. 

Jenkins LS, Brodsky M, Schron E, et al. Quality of 
life in atrial fibrillation: the Atrial Fibrillation 
Follow-up Investigation of Rhythm Management 
(AFFIRM) study. Am Heart J. 2005;149(1):112-20. 
PMID: 15660042. 

Jessurun ER, van Hemel NM, Defauw JJ, et al. A 
randomized study of combining maze surgery for 
atrial fibrillation with mitral valve surgery. J 
Cardiovasc Surg (Torino). 2003;44(1):9-18. PMID: 
12627066. 

Joglar JA, Hamdan MH, Ramaswamy K, et al. Initial 
energy for elective external cardioversion of 
persistent atrial fibrillation. Am J Cardiol. 
2000;86(3):348-50. PMID: 10922451. 

Joseph AP, Ward MR. A prospective, randomized 
controlled trial comparing the efficacy and safety of 
sotalol, amiodarone, and digoxin for the reversion of 



C-5 
 

new-onset atrial fibrillation. Ann Emerg Med. 
2000;36(1):1-9. PMID: 10874228. 

Kafkas NV, Patsilinakos SP, Mertzanos GA, et al. 
Conversion efficacy of intravenous ibutilide 
compared with intravenous amiodarone in patients 
with recent-onset atrial fibrillation and atrial flutter. 
Int J Cardiol. 2007;118(3):321-5. PMID: 17049640. 

Kanoupakis EM, Manios EG, Mavrakis HE, et al. 
Comparative effects of carvedilol and amiodarone on 
conversion and recurrence rates of persistent atrial 
fibrillation. Am J Cardiol. 2004;94(5):659-62. PMID: 
15342304. 

Karch MR, Zrenner B, Deisenhofer I., et al. Freedom 
from atrial tachyarrhythmias after catheter ablation of 
atrial fibrillation: a randomized comparison between 
2 current ablation strategies. Circulation. 
2005;111(22):2875-80. PMID: 15927974. 

Katritsis DG, Ellenbogen KA, Panagiotakos DB, et 
al. Ablation of superior pulmonary veins compared to 
ablation of all four pulmonary veins. J Cardiovasc 
Electrophysiol. 2004;15(6):641-5. PMID: 15175057. 

Katritsis DG, Panagiotakos DB, Karvouni E, et al. 
Comparison of effectiveness of carvedilol versus 
bisoprolol for maintenance of sinus rhythm after 
cardioversion of persistent atrial fibrillation. Am J 
Cardiol. 2003;92(9):1116-9. PMID: 14583369. 

Kawabata VS, Vianna CB, Moretti MA, et al. 
Monophasic versus biphasic waveform shocks for 
atrial fibrillation cardioversion in patients with 
concomitant amiodarone therapy. Europace. 
2007;9(2):143-6. PMID: 17272337. 

Khan MN, Jais P, Cummings J, et al. Pulmonary-vein 
isolation for atrial fibrillation in patients with heart 
failure. N Engl J Med. 2008;359(17):1778-85. PMID: 
18946063. 

Khand AU, Rankin AC, Martin W, et al. Carvedilol 
alone or in combination with digoxin for the 
management of atrial fibrillation in patients with 
heart failure?. J Am Coll Cardiol. 2003;42(11):1944-
51. PMID: 14662257. 

Khargi K, Deneke T, Haardt H, et al. Saline-irrigated, 
cooled-tip radiofrequency ablation is an effective 
technique to perform the maze procedure. Ann 
Thorac Surg. 2001;72(3):S1090-5. PMID: 11570381. 

Khaykin Y, Newman D, Kowalewski M, et al. 
Biphasic versus monophasic cardioversion in shock-
resistant atrial fibrillation. J Cardiovasc 
Electrophysiol. 2003;14(8):868-72. PMID: 
12890051. 

Khaykin Y, Skanes A, Champagne J, et al. A 
randomized controlled trial of the efficacy and safety 
of electroanatomic circumferential pulmonary vein 
ablation supplemented by ablation of complex 
fractionated atrial electrograms versus potential-
guided pulmonary vein antrum isolation guided by 
intracardiac ultrasound. Circ Arrhythm 
Electrophysiol. 2009;2(5):481-7. PMID: 19843915. 

Kim YH, Lim HE, Pak HN, et al. Role of residual 
potentials inside circumferential pulmonary veins 
ablation lines in the recurrence of paroxysmal atrial 
fibrillation. J Cardiovasc Electrophysiol. 
2010;21(9):959-65. PMID: 20367660. 

Kirchhof P, Eckardt L, Loh P, et al. Anterior-
posterior versus anterior-lateral electrode positions 
for external cardioversion of atrial fibrillation: a 
randomised trial. Lancet. 2002;360(9342):1275-9. 
PMID: 12414201. 

Kirchhof P, Monnig G, Wasmer K, et al. A trial of 
self-adhesive patch electrodes and hand-held paddle 
electrodes for external cardioversion of atrial 
fibrillation (MOBIPAPA). Eur Heart J. 
2005;26(13):1292-7. PMID: 15734772. 

Kirkutis A, Poviliunas A, Griciene P, et al. Cardiac 
rate normalization in chronic atrial fibrillation: 
comparison of long-term efficacy of treatment with 
amiodarone versus AV node ablation and permanent 
His-bundle pacing. Proc West Pharmacol Soc. 
2004;47:69-70. PMID: 15633616. 

Knaut M, Kolberg S, Brose S, et al. Epicardial 
microwave ablation of permanent atrial fibrillation 
during a coronary bypass and/or aortic valve 
operation: Prospective, randomised, controlled, 
mono-centric study. Applied Cardiopulmonary 
Pathophysiology. 2010;14(4):220-228.  

Kochiadakis GE, Igoumenidis NE, Hamilos ME, et 
al. Sotalol versus propafenone for long-term 
maintenance of normal sinus rhythm in patients with 
recurrent symptomatic atrial fibrillation. Am J 
Cardiol. 2004;94(12):1563-6. PMID: 15589019. 

Kochiadakis GE, Igoumenidis NE, Hamilos MI, et al. 
Long-term maintenance of normal sinus rhythm in 
patients with current symptomatic atrial fibrillation: 



C-6 
 

amiodarone vs propafenone, both in low doses. 
Chest. 2004;125(2):377-83. PMID: 14769712. 

Kochiadakis GE, Igoumenidis NE, Marketou ME, et 
al. Low dose amiodarone and sotalol in the treatment 
of recurrent, symptomatic atrial fibrillation: a 
comparative, placebo controlled study. Heart. 
2000;84(3):251-7. PMID: 10956284. 

Kochiadakis GE, Kanoupakis EM, Kalebubas MD, et 
al. Sotalol vs metoprolol for ventricular rate control 
in patients with chronic atrial fibrillation who have 
undergone digitalization: a single-blinded crossover 
study. Europace. 2001;3(1):73-9. PMID: 11271956. 

Kochiadakis GE, Marketou ME, Igoumenidis NE, et 
al. Amiodarone, sotalol, or propafenone in atrial 
fibrillation: which is preferred to maintain normal 
sinus rhythm?. Pacing Clin Electrophysiol. 
2000;23(11 Pt 2):1883-7. PMID: 11139949. 

Korantzopoulos P, Kolettis TM, Papathanasiou A, et 
al. Propafenone added to ibutilide increases 
conversion rates of persistent atrial fibrillation. Heart. 
2006;92(5):631-4. PMID: 16159973. 

Krittayaphong R, Raungrattanaamporn O, 
Bhuripanyo K, et al. A randomized clinical trial of 
the efficacy of radiofrequency catheter ablation and 
amiodarone in the treatment of symptomatic atrial 
fibrillation. J Med Assoc Thai. 2003;86 Suppl 1:S8-
16. PMID: 12866763. 

Le Heuzey JY, De Ferrari GM, Radzik D, et al. A 
short-term, randomized, double-blind, parallel-group 
study to evaluate the efficacy and safety of 
dronedarone versus amiodarone in patients with 
persistent atrial fibrillation: the DIONYSOS study. J 
Cardiovasc Electrophysiol. 2010;21(6):597-605. 
PMID: 20384650. 

Lee SH, Cheng JJ, Chen SA. A randomized, 
prospective comparison of anterior and posterior 
approaches to atrioventricular junction modification 
of medically refractory atrial fibrillation. Pacing Clin 
Electrophysiol. 2000;23(6):966-74. PMID: 
10879380. 

Leong-Sit P, Roux JF, Zado E, et al. Antiarrhythmics 
after ablation of atrial fibrillation (5A Study): six-
month follow-up study. Circ Arrhythm 
Electrophysiol. 2011;4(1):11-4. PMID: 21076158. 

Levy T, Walker S, Mason M, et al. Importance of 
rate control or rate regulation for improving exercise 

capacity and quality of life in patients with 
permanent atrial fibrillation and normal left 
ventricular function: a randomised controlled study. 
Heart. 2001;85(2):171-8. PMID: 11156667. 

Lim KT, Davis MJ, Powell A, et al. Ablate and pace 
strategy for atrial fibrillation: long-term outcome of 
AIRCRAFT trial. Europace. 2007;9(7):498-505. 
PMID: 17491103. 

Lindholm CJ, Fredholm O, Moller SJ, et al. Sinus 
rhythm maintenance following DC cardioversion of 
atrial fibrillation is not improved by temporary 
precardioversion treatment with oral verapamil. 
Heart. 2004;90(5):534-8. PMID: 15084552. 

Liu X, Long D, Dong J, et al. Is circumferential 
pulmonary vein isolation preferable to stepwise 
segmental pulmonary vein isolation for patients with 
paroxysmal atrial fibrillation?. Circ J. 
2006;70(11):1392-7. PMID: 17062959. 

Liu X, Tan HW, Wang XH, et al. Efficacy of catheter 
ablation and surgical CryoMaze procedure in patients 
with long-lasting persistent atrial fibrillation and 
rheumatic heart disease: a randomized trial. Eur 
Heart J. 2010;31(21):2633-41. PMID: 20573636. 

Lumer GB, Roy D, Talajic M, et al. Amiodarone 
reduces procedures and costs related to atrial 
fibrillation in a controlled clinical trial. Eur Heart J. 
2002;23(13):1050-6. PMID: 12093058. 

MacDonald MR, Connelly DT, Hawkins NM, et al. 
Radiofrequency ablation for persistent atrial 
fibrillation in patients with advanced heart failure and 
severe left ventricular systolic dysfunction: a 
randomised controlled trial. Heart. 2011;97(9):740-7. 
PMID: 21051458. 

Manios EG, Mavrakis HE, Kanoupakis EM, et al. 
Effects of amiodarone and diltiazem on persistent 
atrial fibrillation conversion and recurrence rates: a 
randomized controlled study. Cardiovasc Drugs Ther. 
2003;17(1):31-9. PMID: 12843685. 

Marinsek M, Larkin GL, Zohar P, et al. Efficacy and 
impact of monophasic versus biphasic countershocks 
for transthoracic cardioversion of persistent atrial 
fibrillation. Am J Cardiol. 2003;92(8):988-91. PMID: 
14556881. 

Mazzocca G, Corbucci G, Venturini E, et al. Is 
pretreatment with ibutilide useful for atrial 
fibrillation cardioversion when combined with 



C-7 
 

biphasic shock?. J Cardiovasc Med (Hagerstown). 
2006;7(2):124-8. PMID: 16645372. 

Mortensen K, Risius T, Schwemer TF, et al. Biphasic 
versus monophasic shock for external cardioversion 
of atrial flutter: a prospective, randomized trial. 
Cardiology. 2008;111(1):57-62. PMID: 18239394. 

Nergardh AK, Rosenqvist M, Nordlander R, et al. 
Maintenance of sinus rhythm with metoprolol CR 
initiated before cardioversion and repeated 
cardioversion of atrial fibrillation: a randomized 
double-blind placebo-controlled study. Eur Heart J. 
2007;28(11):1351-7. PMID: 17329409. 

Nilsson B, Chen X, Pehrson S, et al. Recurrence of 
pulmonary vein conduction and atrial fibrillation 
after pulmonary vein isolation for atrial fibrillation: a 
randomized trial of the ostial versus the extraostial 
ablation strategy. Am Heart J. 2006;152(3):537 e1-8. 
PMID: 16923426. 

Okcun B, Yigit Z, Arat A, et al. Comparison of rate 
and rhythm control in patients with atrial fibrillation 
and nonischemic heart failure. Jpn Heart J. 
2004;45(4):591-601. PMID: 15353870. 

Opolski G, Torbicki A, Kosior D, et al. Rhythm 
control versus rate control in patients with persistent 
atrial fibrillation. Results of the HOT CAFE Polish 
Study. Kardiol Pol. 2003;59(7):1-16; discussion 15-
16. PMID: 14560344. 

Opolski G, Torbicki A, Kosior DA, et al. Rate control 
vs rhythm control in patients with nonvalvular 
persistent atrial fibrillation: the results of the Polish 
How to Treat Chronic Atrial Fibrillation (HOT 
CAFE) Study. Chest. 2004;126(2):476-86. PMID: 
15302734. 

Oral H, Chugh A, Good E, et al. Randomized 
comparison of encircling and nonencircling left atrial 
ablation for chronic atrial fibrillation. Heart Rhythm. 
2005;2(11):1165-72. PMID: 16253904. 

Oral H, Chugh A, Lemola K, et al. Noninducibility of 
atrial fibrillation as an end point of left atrial 
circumferential ablation for paroxysmal atrial 
fibrillation: a randomized study. Circulation. 
2004;110(18):2797-801. PMID: 15505091.  
 
Oral H, Chugh A, Yoshida K, et al. A randomized 
assessment of the incremental role of ablation of 
complex fractionated atrial electrograms after antral 
pulmonary vein isolation for long-lasting persistent 

atrial fibrillation. J Am Coll Cardiol. 2009;53(9):782-
9. PMID: 19245970. 

Oral H, Pappone C, Chugh A, et al. Circumferential 
pulmonary-vein ablation for chronic atrial 
fibrillation. N Engl J Med. 2006;354(9):934-41. 
PMID: 16510747. 

Page RL, Kerber RE, Russell JK, et al. Biphasic 
versus monophasic shock waveform for conversion 
of atrial fibrillation: the results of an international 
randomized, double-blind multicenter trial. J Am 
Coll Cardiol. 2002;39(12):1956-63. PMID: 
12084594. 

Pappone C, Augello G, Sala S, et al. A randomized 
trial of circumferential pulmonary vein ablation 
versus antiarrhythmic drug therapy in paroxysmal 
atrial fibrillation: the APAF Study. J Am Coll 
Cardiol. 2006;48(11):2340-7. PMID: 17161267. 

Pappone C, Vicedomini G, Giuseppe A, et al. 
Radiofrequency Catheter Ablation and 
Antiarrhythmic Drug Therapy: A Prospective, 
Randomized 4-Year Follow-Up Trial - The APAF 
Study. Circ Arrhythm Electrophysiol. 
2011;;4(6):808-14. PMID: 21946315. 

Petrac D, Radic B, Radeljic V, et al. Ventricular 
pacing vs dual chamber pacing in patients with 
persistent atrial fibrillation after atrioventricular node 
ablation: open randomized study. Croat Med J. 
2005;46(6):922-8. PMID: 16342345. 

Pietrasik A, Kosior DA, Niewada M, et al. The cost 
comparison of rhythm and rate control strategies in 
persistent atrial fibrillation. Int J Cardiol. 
2007;118(1):21-7. PMID: 17055081. 

Pires LM, Leiria TL, de Lima GG, et al. Comparison 
of surgical cut and sew versus radiofrequency 
pulmonary veins isolation for chronic permanent 
atrial fibrillation: a randomized study. Pacing Clin 
Electrophysiol. 2010;33(10):1249-57. PMID: 
20546155. 

Plewan A, Lehmann G, Ndrepepa G, et al. 
Maintenance of sinus rhythm after electrical 
cardioversion of persistent atrial fibrillation; sotalol 
vs bisoprolol. Eur Heart J. 2001;22(16):1504-10. 
PMID: 11482924. 

Pontoppidan J, Nielsen JC, Poulsen SH, et al. 
Prophylactic cavotricuspid isthmus block during 
atrial fibrillation ablation in patients without atrial 



C-8 
 

flutter: a randomised controlled trial. Heart. 
2009;95(12):994-9. PMID: 19261602. 

Rashba EJ, Bouhouch R, MacMurdy KA, et al. Effect 
of shock polarity on the efficacy of transthoracic 
atrial defibrillation. Am Heart J. 2002;143(3):541-5. 
PMID: 11868063. 

Rashba EJ, Gold MR, Crawford FA, et al. Efficacy of 
transthoracic cardioversion of atrial fibrillation using 
a biphasic, truncated exponential shock waveform at 
variable initial shock energies. Am J Cardiol. 
2004;94(12):1572-4. PMID: 15589022. 

Redfearn DP, Skanes AC, Lane J, et al. Signal-
averaged P wave reflects change in atrial 
electrophysiological substrate afforded by verapamil 
following cardioversion from atrial fibrillation. 
Pacing Clin Electrophysiol. 2006;29(10):1089-95. 
PMID: 17038141. 
 

Reynolds MR, Walczak J, White SA, et al. 
Improvements in symptoms and quality of life in 
patients with paroxysmal atrial fibrillation treated 
with radiofrequency catheter ablation versus 
antiarrhythmic drugs. Circ Cardiovasc Qual 
Outcomes. 2010;3(6):615-23. PMID: 20940250. 

Ricard P, Levy S, Boccara G, et al. External 
cardioversion of atrial fibrillation: comparison of 
biphasic vs monophasic waveform shocks. Europace. 
2001;3(2):96-9. PMID: 11333061. 

Rienstra M, Van Veldhuisen DJ, Crijns HJ, et al. 
Enhanced cardiovascular morbidity and mortality 
during rhythm control treatment in persistent atrial 
fibrillation in hypertensives: data of the RACE study. 
Eur Heart J. 2007;28(6):741-51. PMID: 17272359. 

Rienstra M, Van Veldhuisen DJ, Hagens VE, et al. 
Gender-related differences in rhythm control 
treatment in persistent atrial fibrillation: data of the 
Rate Control Versus Electrical Cardioversion 
(RACE) study. J Am Coll Cardiol. 2005;46(7):1298-
306. PMID: 16198847. 

Roux JF, Zado E, Callans DJ, et al. Antiarrhythmics 
After Ablation of Atrial Fibrillation (5A Study). 
Circulation. 2009;120(12):1036-40. PMID: 
19738139. 

Roy D, Talajic M, Dorian P, et al. Amiodarone to 
prevent recurrence of atrial fibrillation. Canadian 

Trial of Atrial Fibrillation Investigators. N Engl J 
Med. 2000;342(13):913-20. PMID: 10738049. 

Roy D, Talajic M, Nattel S, et al. Rhythm control 
versus rate control for atrial fibrillation and heart 
failure. N Engl J Med. 2008;358(25):2667-77. PMID: 
18565859. 

Scholten M, Szili-Torok T, Klootwijk P, et al. 
Comparison of monophasic and biphasic shocks for 
transthoracic cardioversion of atrial fibrillation. 
Heart. 2003;89(9):1032-4. PMID: 12923020. 

Schuetz A, Schulze CJ, Sarvanakis KK, et al. 
Surgical treatment of permanent atrial fibrillation 
using microwave energy ablation: a prospective 
randomized clinical trial. Eur J Cardiothorac Surg. 
2003;24(4):475-80; discussion 480. PMID: 
14500062. 

Sheikh I, Krum D, Cooley R, et al. Pulmonary vein 
isolation and linear lesions in atrial fibrillation 
ablation. J Interv Card Electrophysiol. 
2006;17(2):103-9. PMID: 17318445. 

Shelton RJ, Clark AL, Goode K, et al. A randomised, 
controlled study of rate versus rhythm control in 
patients with chronic atrial fibrillation and heart 
failure: (CAFE-II Study). Heart. 2009;95(11):924-30. 
PMID: 19282313. 

Sherman DG, Kim SG, Boop BS, et al. Occurrence 
and characteristics of stroke events in the Atrial 
Fibrillation Follow-up Investigation of Sinus Rhythm 
Management (AFFIRM) study. Arch Intern Med. 
2005;165(10):1185-91. PMID: 15911734. 

Siaplaouras S, Buob A, Rotter C, et al. Impact of 
biphasic electrical cardioversion of atrial fibrillation 
on early recurrent atrial fibrillation and shock 
efficacy. J Cardiovasc Electrophysiol. 
2004;15(8):895-7. PMID: 15333081. 

Siaplaouras S, Buob A, Rotter C, et al. Randomized 
comparison of anterolateral versus anteroposterior 
electrode position for biphasic external cardioversion 
of atrial fibrillation. Am Heart J. 2005;150(1):150-2. 
PMID: 16084162. 

Simpson CS, Ghali WA, Sanfilippo AJ, et al. Clinical 
assessment of clonidine in the treatment of new-onset 
rapid atrial fibrillation: a prospective, randomized 
clinical trial. Am Heart J. 2001;142(2):E3. PMID: 
11479482. 



C-9 
 

Singh BN, Singh SN, Reda DJ, et al. Amiodarone 
versus sotalol for atrial fibrillation. N Engl J Med. 
2005;352(18):1861-72. PMID: 15872201. 

Singh SN, Tang XC, Reda D, et al. Systematic 
electrocardioversion for atrial fibrillation and role of 
antiarrhythmic drugs: a substudy of the SAFE-T trial. 
Heart Rhythm. 2009;6(2):152-5. PMID: 19187902. 

Siu CW, Lau CP, Lee WL, et al. Intravenous 
diltiazem is superior to intravenous amiodarone or 
digoxin for achieving ventricular rate control in 
patients with acute uncomplicated atrial fibrillation. 
Crit Care Med. 2009;37(7):2174-9; quiz 2180. 
PMID: 19487941. 

Smit MD, Crijns HJ, Tijssen JG, et al. Effect of 
lenient versus strict rate control on cardiac 
remodeling in patients with atrial fibrillation data of 
the RACE II (RAte Control Efficacy in permanent 
atrial fibrillation II) study. J Am Coll Cardiol. 
2011;58(9):942-9. PMID: 21851883. 

Srivastava V, Kumar S, Javali S, et al. Efficacy of 
three different ablative procedures to treat atrial 
fibrillation in patients with valvular heart disease: a 
randomised trial. Heart Lung Circ. 2008;17(3):232-
40. PMID: 18242137. 

Stabile G, Bertaglia E, Senatore G, et al. Catheter 
ablation treatment in patients with drug-refractory 
atrial fibrillation: a prospective, multi-centre, 
randomized, controlled study (Catheter Ablation For 
The Cure Of Atrial Fibrillation Study). Eur Heart J. 
2006;27(2):216-21. PMID: 16214831. 

Steinberg JS, Sadaniantz A, Kron J, et al. Analysis of 
cause-specific mortality in the Atrial Fibrillation 
Follow-up Investigation of Rhythm Management 
(AFFIRM) study. Circulation. 2004;109(16):1973-
80. PMID: 15051639. 

Szulc M, Kosior DA, Jasik M, et al. The effect of rate 
versus rhythm control strategy on the left ventricular 
function in patients with persistent atrial fibrillation: 
Results of one year follow-up. Folia Cardiologica. 
2006;13(4):331-337. 

Talajic M, Khairy P, Levesque S, et al. Maintenance 
of sinus rhythm and survival in patients with heart 
failure and atrial fibrillation. J Am Coll Cardiol. 
2010;55(17):1796-802. PMID: 20413028. 

Tamborero D, Mont L, Berruezo A, et al. Left atrial 
posterior wall isolation does not improve the outcome 

of circumferential pulmonary vein ablation for atrial 
fibrillation: a prospective randomized study. Circ 
Arrhythm Electrophysiol. 2009;2(1):35-40. PMID: 
19808442. 

Thomas SP, Guy D, Wallace E, et al. Rapid loading 
of sotalol or amiodarone for management of recent 
onset symptomatic atrial fibrillation: a randomized, 
digoxin-controlled trial. Am Heart J. 2004;147(1):E3. 
PMID: 14691441. 

Tsuneda T, Yamashita T, Fukunami M, et al. Rate 
control and quality of life in patients with permanent 
atrial fibrillation: the Quality of Life and Atrial 
Fibrillation (QOLAF) Study. Circ J. 2006;70(8):965-
70. PMID: 16864926. 

Turco P, De Simone A, La Rocca V, et al. 
Antiarrhythmic drug therapy after radiofrequency 
catheter ablation in patients with atrial fibrillation. 
Pacing Clin Electrophysiol. 2007;30 Suppl 1:S112-5. 
PMID: 17302684. 

Van Breugel HN, Nieman FH, Accord RE, et al. A 
prospective randomized multicenter comparison on 
health-related quality of life: the value of add-on 
arrhythmia surgery in patients with paroxysmal, 
permanent or persistent atrial fibrillation undergoing 
valvular and/or coronary bypass surgery. J 
Cardiovasc Electrophysiol. 2010;21(5):511-20. 
PMID: 19925605. 

Van Gelder IC, Groenveld HF, Crijns HJ, et al. 
Lenient versus strict rate control in patients with 
atrial fibrillation. N Engl J Med. 2010;362(15):1363-
73. PMID: 20231232. 

Van Gelder IC, Hagens VE, Bosker HA, et al. A 
comparison of rate control and rhythm control in 
patients with recurrent persistent atrial fibrillation. N 
Engl J Med. 2002;347(23):1834-40. PMID: 
12466507. 

Van Gelder IC, Wyse DG, Chandler ML, et al. Does 
intensity of rate-control influence outcome in atrial 
fibrillation? An analysis of pooled data from the 
RACE and AFFIRM studies. Europace. 
2006;8(11):935-42. PMID: 16973686. 

Van Noord T, Van Gelder IC, Tieleman RG, et al. 
VERDICT: the Verapamil versus Digoxin 
Cardioversion Trial: A randomized study on the role 
of calcium lowering for maintenance of sinus rhythm 
after cardioversion of persistent atrial fibrillation. J 
Cardiovasc Electrophysiol. 2001;12(7):766-9. PMID: 
11469424. 



C-10 
 

Verma A, Mantovan R, Macle L, et al. Substrate and 
Trigger Ablation for Reduction of Atrial Fibrillation 
(STAR AF): a randomized, multicentre, international 
trial. Eur Heart J. 2010;31(11):1344-56. PMID: 
20215126. 

Vijayalakshmi K, Whittaker VJ, Sutton A, et al. A 
randomized trial of prophylactic antiarrhythmic 
agents (amiodarone and sotalol) in patients with atrial 
fibrillation for whom direct current cardioversion is 
planned. Am Heart J. 2006;151(4):863 e1-6. PMID: 
16569550. 

Villani GQ, Piepoli MF, Terracciano C, et al. Effects 
of diltiazem pretreatment on direct-current 
cardioversion in patients with persistent atrial 
fibrillation: a single-blind, randomized, controlled 
study. Am Heart J. 2000;140(3):e12. PMID: 
10966543. 

von Oppell UO, Masani N, O'Callaghan P, et al. 
Mitral valve surgery plus concomitant atrial 
fibrillation ablation is superior to mitral valve surgery 
alone with an intensive rhythm control strategy. Eur J 
Cardiothorac Surg. 2009;35(4):641-50. PMID: 
19233678. 

Vora A, Karnad D, Goyal V, et al. Control of heart 
rate versus rhythm in rheumatic atrial fibrillation: a 
randomized study. J Cardiovasc Pharmacol Ther. 
2004;9(2):65-73. PMID: 15309242. 

Vora A, Karnad D, Goyal V, et al. Control of rate 
versus rhythm in rheumatic atrial fibrillation: a 
randomized study. Indian Heart J. 2004;56(2):110-6. 
PMID: 15377131. 

Wang J, Meng X, Li H, et al. Prospective randomized 
comparison of left atrial and biatrial radiofrequency 
ablation in the treatment of atrial fibrillation. Eur J 
Cardiothorac Surg. 2009;35(1):116-22. PMID: 
18952450. 

Wattanasuwan N, Khan IA, Mehta NJ, et al. Acute 
ventricular rate control in atrial fibrillation: IV 
combination of diltiazem and digoxin vs. IV 

diltiazem alone. Chest. 2001;119(2):502-6. PMID: 
11171729. 

Wazni O, Marrouche NF, Martin DO, et al. 
Randomized study comparing combined pulmonary 
vein-left atrial junction disconnection and 
cavotricuspid isthmus ablation versus pulmonary 
vein-left atrial junction disconnection alone in 
patients presenting with typical atrial flutter and atrial 
fibrillation. Circulation. 2003;108(20):2479-83. 
PMID: 14610012. 

Wazni OM, Marrouche NF, Martin DO, et al. 
Radiofrequency ablation vs antiarrhythmic drugs as 
first-line treatment of symptomatic atrial fibrillation: 
a randomized trial. JAMA. 2005;293(21):2634-40. 
PMID: 15928285. 

Weerasooriya R, Davis M, Powell A, et al. The 
Australian Intervention Randomized Control of Rate 
in Atrial Fibrillation Trial (AIRCRAFT). J Am Coll 
Cardiol. 2003;41(10):1697-702. PMID: 12767649. 

Wilber DJ, Pappone C, Neuzil P, et al. Comparison 
of antiarrhythmic drug therapy and radiofrequency 
catheter ablation in patients with paroxysmal atrial 
fibrillation: a randomized controlled trial. JAMA. 
2010;303(4):333-40. PMID: 20103757. 

Willems S, Klemm H, Rostock T, et al. Substrate 
modification combined with pulmonary vein isolation 
improves outcome of catheter ablation in patients 
with persistent atrial fibrillation: a prospective 
randomized comparison. Eur Heart J. 
2006;27(23):2871-8. PMID: 16782716. 

Wyse DG, Waldo AL, DiMarco JP, et al. A 
comparison of rate control and rhythm control in 
patients with atrial fibrillation. N Engl J Med. 
2002;347(23):1825-33. PMID: 12466506. 

Yildiz A, Yigit Z, Okcun B, et al. Comparison of rate 
and rhythm control in hypertension patients with 
atrial fibrillation. Circ J. 2008;72(5):705-8. PMID: 
18441447.

 



D-1 
 

Appendix D. List of Excluded Studies 
 
All studies listed below were reviewed in their full-text version and excluded for the reasons 
cited. Reasons for exclusion signify only the usefulness of the articles for this study and are not 
intended as criticisms of the articles.  

Not available in English 

Hohnloser S, Crijns H, van Eickels M, et al. Effect of dronedarone on cardiovascular events in 
atrial fibrillation. Rev Port Cardiol. 2009;28(3):345-347.  
 
Romano S, Fattore L, Toscano G, et al. Intravenous treatment with propafenone and flecainide in 
recent-onset atrial fibrillation. Ital Heart J Suppl. 2001;2(1):41-45.  

Not a full publication, not original data, or not peer-reviewed 
literature published 2000 to present  
Anonymous. Atrial fibrillation: strict heart rate control provides no advantage. Prescrire Int. 
2011;20(120):246. PMID: 21970095. 
 
Bagherzadeh AA, Moghaddam M, Moshkani Farahani M. Effects of atrioventricular junctional 
radiofrequency ablation in patients with chronic atrial fibrillationwho are candidates for cardiac 
resynchronization therapy. J Cardiovasc Electrophysiol. 2011;22:S100-S101.  
 
Bastani H, Drca N, Insulander P, et al. CRAFT - A prospective randomised comparison of 
cryothermal and radiofrequency ablation as atrial flutter therapy. Eur Heart J. 2011;32:1108.  
 
Boriani G, Iacopino S, Landolina M, et al. Incidence and clinical relevance of uncontrolled 
ventricular rate during atrial fibrillation in heart failure patients treated with cardiac 
resynchronization therapy. Eur Heart J. 2011;32:147.  
 
Catherwood E, Teng MP, Melby DP. Cost-effectiveness of current management strategies in 
atrial fibrillation. Cardiac Electrophysiology Rev. 2001;5(2-3):254-262.  
 
Chevalier P, Durand-Dubief A, Burri H, et al. Amiodarane has a slower onset of action than class 
Ic drugs in converting atrial fibrillation to sinus rhythm. Evidence-based Cardiovasc Med. 
2003;7(3):117-118.  
 
Chiaranda G, Cavarra ML, D'Angelo G, et al. Paroxysmal atrial fibrillation new onset or 
persistent: Is antiarrhythmic prophylaxis necessary? J Cardiovasc Electrophysiol. 2011;22:S5-S6.  
 
DeSimone KL. Is a single oral dose of amiodarone safe and effective in converting new-onset 
atrial fibrillation (AF) to sinus rhythm? J Fam Pract. 2000;49(6):493-4. PMID: 10923543. 
 
Duncan E, Liew R, Goromonzi F, et al. A randomised controlled trial of catheter ablation of 



D-2 
 

atrial fibrillation comparing manual and robotic navigation: Experience with the hansen robotic 
system. Heart. 2010;96:A77.  
 
Duncan ER, Hunter RJ, Tayebjee M, et al. A randomized trial of cryoablation vs. radiofrequency 
ablation vs. both for paroxysmal atrial fibrillation. Europace. 2011;13:iv3.  
 
Duray GZ, Torp-Pedersen C, Connolly SJ, et al. Effects of dronedarone on clinical outcomes in 
patients with lone atrial fibrillation: pooled post hoc analysis from the 
ATHENA/EURIDIS/ADONIS studies. J Cardiovasc Electrophysiol. 2011;22(7):770-6. PMID: 
21288278. 
 
England J, Lewandowski M, Huang S, et al. Three sisters study: Atrial pacing and beta blockade 
for the suppression of atrial fibrillation: Six year follow-up. Heart Lung and Circulation. 
2011;20:S110-S111.  
 
Fichtner S, Estner HL, Buchner M, et al. To isolate or not to isolate: A prospective randomized 
study comparing standard pulmonary vein isolation vs. arrhythmogenic vein isolation in 
paroxysmal atrial fibrillation. Eur Heart J. 2011;32:1111.  
 
Forney AJ, Schooff M. Is either sotalol or amiodarone more effective than digoxin for converting 
patients with new-onset atrial fibrillation (AF) to sinus rhythm within 48 hours? J Fam Pract. 
2000;49(11):982. PMID: 11093561. 
 
Fromm C, Suau S, Cohen V, et al. Comparison of diltiazem and metoprolol in the management 
of atrial fibrillation or flutter with rapid ventricular rate in the emergency department: A 
prospective, Randomized, Double-blind Trial. Academic Emergency Medicine. 
2011;18(5):S235.  
 
Groenveld HF, Crijns HJG, Hillege HL, et al. Rate control efficacy in permanent atrial 
fibrillation: A comparison between true lenient versus true strict rate control. More data from the 
RACE II study. Eur Heart J. 2011;32:624.  
 
Hagens VE, Vermeulen KM, Ten Vergert EM, et al. Rate control was more cost effective than 
rhythm control in persistent atrial fibrillation. Evidence-Based Medicine. 2005;10(2):59.  
 
Hohnloser SH, Kuch KH, Lilienthal J. Rate and rhythm control showed simular symptom 
improvement in atrial fibrillation. Evidence-Based Medicine. 2001;6(4):113.  
 
Hunter RJ, Berriman TJ, Diab I, et al. A randomized Controlled Trial of catheter ablation vs. 
Medical Treatment of Atrial Fibrillation in heart failure (the CAMTAF trial). Europace. 
2011;13:iv3.  
 
Liew D, Lee J, Gonzalo F. Dronedarone is cost-effective for the prevention of downstream 
cardiovascular morbidity and mortality in Australian patients with atrial fibrillation. Value 
Health. 2011;14(7):A381.  
 



D-3 
 

Lim T, Koay C, See V, et al. Single ring posterior left atrial isolation results in fewer recurrent 
atrial arrhythmias than wide antral isolation after two or more procedures. Heart Lung and 
Circulation. 2011;20:S109.  
 
Lim T, Koay C, See V, et al. Single ring posterior left atrial (box) isolation results in fewer AF 
recurrences than wide antral pulmonary vein isolation on long term follow up. Heart Lung and 
Circulation. 2011;20:S108.  
 
Nieuwlaat R, Hohnloser SH, Connolly SJ. Effect of dronedarone in patients with permanent 
atrial fibrillation during the ATHENA study. Eur Heart J. 2011;32:618.  
 
Oliva F, Gasparini M, Proclemer A, et al. Incidence and clinical relevance of uncontrolled 
ventricular rate during atrial fibrillation in heart failure patients treated with cardiac 
resynchronization therapy. Eur J Heart Fail, Supplement. 2011;10:S7.  
 
Pokushalov E, Romanov A, Artemenko S, et al. Two different ablation strategies in patients with 
paroxysmal atrial fibrillation: A randomized comparison. Eur Heart J. 2011;32:799.  
 
Rho RW, Page RL. Biphasic versus monophasic shock waveform for conversion of atrial 
fibrillation. Card Electrophysiol Rev. 2003;7(3):290-1. PMID: 14739730. 
 
Roumie CL. Atrial fibrillation: Primary treatment with medication versus ablation. J Clin 
Outcomes Manag. 2005;12(7):342-343.  
 
Singh SN, Singh BN, Reda DJ, et al. Comparison of sotalol versus amiodarone in maintaining 
stability of sinus rhythm in patients with atrial fibrillation (Sotalol-Amiodarone Fibrillation 
Efficacy Trial [Safe-T]). Am J Cardiol. 2003;92(4):468-72. PMID: 12914883. 
 
Tomasi L, Lunati M, Gasparini M, et al. Incidence and clinical relevance of uncontrolled 
ventricular rate during atrial fibrillation in heart failure patients treated with cardiac 
resynchronization therapy. J Cardiovasc Electrophysiol. 2011;22:S8-S9.  
 
Van Gelder IC, Hagens V, Bosker H, et al. Ventricular rate control may be an alternative to sinus 
rhythm control in persistent atrial fibrillation. Evidence-based Cardiovascular Medicine. 
2003;7(2):92-93.  
 
Vardas PE, Kochiadakis GE. Amiodarone for the restoration of sinus rhythm in patients with 
atrial fibrillation. Card Electrophysiol Rev. 2003;7(3):297-9. PMID: 14739732. 

Not an RCT of ≥ 20 patients or an observational study of ≥ 
100 patients 
Alcaraz R, Hornero F,  Rieta JJ. Enhancement of atrial fibrillation electrical cardioversion 
procedures through the arrhythmia organization estimation from the ECG. Conf Proc IEEE Eng 
Med Biol Soc. 2010;2010:122-5. PMID: 21096522. 
 



D-4 
 

Anselme F, Savoure A, Cribier A, et al. Catheter ablation of typical atrial flutter: a randomized 
comparison of 2 methods for determining complete bidirectional isthmus block. Circulation. 
2001;103(10):1434-9. PMID: 11245649. 
 
Ariansen I, Abdelnoor M, Tveit A, et al. Guidelines' criteria for rate control in atrial fibrillation: 
are they useful? Scand Cardiovasc J. 2010;44(3):132-8. PMID: 20184511. 
 
Bollmann A, Binias KH, Toepffer I, et al. Importance of left atrial diameter and atrial fibrillatory 
frequency for conversion of persistent atrial fibrillation with oral flecainide. Am J Cardiol. 
2002;90(9):1011-4. PMID: 12398975. 
 
Candeias R, Adragcao P, Cavaco D, et al. Atrial fibrillation ablation: importance of 
cavotricuspid isthmus block. Rev Port Cardiol. 2009;28(10):1031-40. PMID: 20058772. 
 
Cauchemez B, Extramiana F, Cauchemez S, et al. High-flow perfusion of sheaths for prevention 
of thromboembolic complications during complex catheter ablation in the left atrium. J 
Cardiovasc Electrophysiol. 2004;15(3):276-83. PMID: 15030415. 
 
Chae S, Oral H, Good E, et al. Atrial tachycardia after circumferential pulmonary vein ablation 
of atrial fibrillation: mechanistic insights, results of catheter ablation, and risk factors for 
recurrence. J Am Coll Cardiol. 2007;50(18):1781-7. PMID: 17964043. 
 
Chaiyaroj S, Ngarmukos T, Lertsithichai P. Predictors of sinus rhythm after radiofrequency maze 
and mitral valve surgery. Asian Cardiovasc Thorac Ann. 2008;16(4):292-7. PMID: 18670021. 
 
Chang JP, Chen MC, Kao CL, et al. Role of the simultaneous sequential strategy for failed acute 
sinus restoration after modified left maze procedure for persistent atrial fibrillation with 
concomitant mitral surgery. World J Surg. 2006;30(10):1802-8. PMID: 16983460. 
 
Chang SL, Tai CT, Lin YJ, et al. The efficacy of inducibility and circumferential ablation with 
pulmonary vein isolation in patients with paroxysmal atrial fibrillation. J Cardiovasc 
Electrophysiol. 2007;18(6):607-11. PMID: 17488268. 
 
Cheema A, Dong J, Dalal D, et al. Long-term safety and efficacy of circumferential ablation with 
pulmonary vein isolation. J Cardiovasc Electrophysiol. 2006;17(10):1080-5. PMID: 16989649. 
 
Chen J, Hoff PI, Erga KS, et al. A clinical study of patients with and without recurrence of 
paroxysmal atrial fibrillation after pulmonary vein isolation. Pacing Clin Electrophysiol. 2005;28 
Suppl 1:S86-9. PMID: 15683535. 
 
Chen J, Off MK, Solheim E, et al. Treatment of atrial fibrillation by silencing electrical activity 
in the posterior inter-pulmonary-vein atrium. Europace. 2008;10(3):265-72. PMID: 18308750. 
 
Chen MC, Chang JP, Chang HW, et al. Clinical determinants of sinus conversion by 
radiofrequency maze procedure for persistent atrial fibrillation in patients undergoing 
concomitant mitral valvular surgery. Am J Cardiol. 2005;96(11):1553-7. PMID: 16310439. 



D-5 
 

 
Chen MC, Chang JP, Chen CJ, et al. Atrial pacemaker complex preserved radiofrequency maze 
procedure reducing the incidence of sick sinus syndrome in patients with atrial fibrillation. 
Chest. 2005;128(4):2571-5. PMID: 16236925. 
 
Chiladakis J, Koutsogiannis N, Kalogeropoulos A, et al. Usefulness of rate regulation through 
continuous ventricular pacing in patients with drug-controlled slower atrial fibrillation and 
normal or depressed left ventricular systolic function. Heart Vessels. 2008;23(6):403-8. PMID: 
19037588. 
 
Chiladakis JA, Koutsogiannis N, Kalogeropoulos A, et al. Adverse effects of continuous 
ventricular pacing in patients with slower atrial fibrillation and normal left ventricular systolic 
function. Ann Noninvasive Electrocardiol. 2008;13(2):130-6. PMID: 18426438. 
 
Chilukuri K, Dukes J, Dalal D, et al. Outcomes in patients requiring cardioversion following 
catheter ablation of atrial fibrillation. J Cardiovasc Electrophysiol. 2010;21(1):27-32. PMID: 
19793148. 
 
Choi JI, Pak HN, Park JH, et al. Clinical significance of complete conduction block of the left 
lateral isthmus and its relationship with anatomical variation of the vein of Marshall in patients 
with nonparoxysmal atrial fibrillation. J Cardiovasc Electrophysiol. 2009;20(6):616-22. PMID: 
19207770. 
 
Christiansen S, Klocke A, Schmid M, et al. Short and midterm results of epi and endocardial 
cryoablation. Ann Thorac Cardiovasc Surg. 2010;16(5):340-4. PMID: 21030921. 
 
Chugh A, Oral H, Good E, et al. Catheter ablation of atypical atrial flutter and atrial tachycardia 
within the coronary sinus after left atrial ablation for atrial fibrillation. J Am Coll Cardiol. 
2005;46(1):83-91. PMID: 15992640. 
 
Conway DS, Buggins P, Hughes E, et al. Predictive value of indexes of inflammation and 
hypercoagulability on success of cardioversion of persistent atrial fibrillation. Am J Cardiol. 
2004;94(4):508-10. PMID: 15325942. 
 
Coro L, Delise P, Bertaglia E, et al. The duration of atrial fibrillation influences the long-term 
efficacy of low-energy internal cardioversion. Ital Heart J. 2001;2(5):388-93. PMID: 11392645. 
 
Cosgrave J, Foley JB, Bahadur K, et al. Inflammatory markers are not associated with outcomes 
following elective external cardioversion. Int J Cardiol. 2006;110(3):373-7. PMID: 16257462. 
 
Crawford TC, Wimmer A, Dey S, et al. Mechanism of recurrence after radiofrequency catheter 
ablation of atrial fibrillation guided by complex fractionated atrial electrograms. J Interv Card 
Electrophysiol. 2008;21(1):27-33. PMID: 18044014. 
 
Cui YQ, Li Y, Gao F, et al. Video-assisted minimally invasive surgery for lone atrial fibrillation: 
a clinical report of 81 cases. J Thorac Cardiovasc Surg. 2010;139(2):326-32. PMID: 19660413. 



D-6 
 

 
Cui YQ, Sun LB, Li Y, et al. Intraoperative modified Cox mini-maze procedure for long-
standing persistent atrial fibrillation. Ann Thorac Surg. 2008;85(4):1283-9. PMID: 18355511. 
 
Degener S, Pattberg SV, Feuersenger H, et al. Predictive value of B-type natriuretic peptide 
levels in patients with paroxysmal and persistent atrial fibrillation undergoing pulmonary vein 
isolation. J Interv Card Electrophysiol. 2011;30(3):217-25. PMID: 21249437. 
 
Deisenhofer I, Estner H, Zrenner B, et al. Left atrial tachycardia after circumferential pulmonary 
vein ablation for atrial fibrillation: incidence, electrophysiological characteristics, and results of 
radiofrequency ablation. Europace. 2006;8(8):573-82. PMID: 16864612. 
 
Delle Karth G, Schillinger M, Geppert A, et al. Ibutilide for rapid conversion of atrial fibrillation 
or flutter in a mixed critically ill patient population. Wien Klin Wochenschr. 2005;117(3):92-7. 
PMID: 15773423. 
 
Demirkilic U, Bolcal C, Gunay C, et al. Results of endocardial radiofrequency ablation of atrial 
fibrillation during mitral valve surgery. J Cardiovasc Surg (Torino). 2006;47(4):469-75. PMID: 
16953168. 
 
den Uijl DW, Delgado V, Tops LF, et al. Natriuretic peptide levels predict recurrence of atrial 
fibrillation after radiofrequency catheter ablation. Am Heart J. 2011;161(1):197-203. PMID: 
21167354. 
 
den Uijl DW, Tops LF, Delgado V, et al. Effect of pulmonary vein anatomy and left atrial 
dimensions on outcome of circumferential radiofrequency catheter ablation for atrial fibrillation. 
Am J Cardiol. 2011;107(2):243-9. PMID: 21211601. 
 
Efremidis M, Sideris A, Batra R, et al. Facilitating internal cardioversion of chronic atrial 
fibrillation with ibutilide--predictors of atrial defibrillation-threshold decrease. Med Sci Monit. 
2004;10(6):CR258-63. PMID: 15173670. 
 
Filipecki A, Saksena S, Lin WH. Effectiveness of rhythm control in persistent or permanent 
atrial fibrillation with overdrive atrial pacing and antiarrhythmic drugs after linear right atrial 
catheter ablation. Am J Cardiol. 2003;92(9):1037-44. PMID: 14583353. 
 
Forlani S, De Paulis R, Guerrieri Wolf L, et al. Conversion to sinus rhythm by ablation improves 
quality of life in patients submitted to mitral valve surgery. Ann Thorac Surg. 2006;81(3):863-7. 
PMID: 16488685. 
 
Goktekin O, Melek M, Timuralp B, et al. Internal cardioversion of atrial fibrillation under 
transesophageal echocardiography guidance without fluoroscopy using single-lead catheter 
technique. Am J Cardiol. 2002;90(3):328-31. PMID: 12127625. 
 
Kaluski E, Blatt A, Leitman M, et al. Atropine-facilitated electrical cardioversion of persistent 
atrial fibrillation. Am J Cardiol. 2003;92(9):1119-22. PMID: 14583370. 



D-7 
 

 
Kress DC, Sra J, Krum D, et al. Radiofrequency ablation of atrial fibrillation during mitral valve 
surgery. Semin Thorac Cardiovasc Surg. 2002;14(3):210-8. PMID: 12232860. 
 
Krittayaphong R, Chotinaiwatarakul C, Phankingthongkum R, et al. One-year outcome of 
cardioversion of atrial fibrillation in patients with mitral stenosis after percutaneous balloon 
mitral valvuloplasty. Am J Cardiol. 2006;97(7):1045-50. PMID: 16563913. 
 
Kubota S, Sugiki H, Wakasa S, et al. Can we change the operative criteria for the MAZE 
procedure combined with valve surgery in the era of radiofrequency devices? Gen Thorac 
Cardiovasc Surg. 2011;59(6):406-12. PMID: 21674307. 
 
Kuhne M, Suter Y, Altmann D, et al. Cryoballoon versus radiofrequency catheter ablation of 
paroxysmal atrial fibrillation: biomarkers of myocardial injury, recurrence rates, and pulmonary 
vein reconnection patterns. Heart Rhythm. 2010;7(12):1770-6. PMID: 20817019. 
 
Kumagai K, Gondo N, Matsumoto N, et al. New technique for simultaneous catheter mapping of 
pulmonary veins for catheter ablation in focal atrial fibrillation. Cardiology. 2000;94(4):233-8. 
PMID: 11326144. 
 
Kumagai K, Noguchi H, Ogawa M, et al. New approach to pulmonary vein isolation for atrial 
fibrillation using a multielectrode basket catheter. Circ J. 2006;70(1):88-93. PMID: 16377930. 
 
Lazar S, Dixit S, Callans DJ, et al. Effect of pulmonary vein isolation on the left-to-right atrial 
dominant frequency gradient in human atrial fibrillation. Heart Rhythm. 2006;3(8):889-95. 
PMID: 16876735. 
 
Lin JL, Lai LP, Tseng YZ, et al. Global distribution of atrial ectopic foci triggering recurrence of 
atrial tachyarrhythmia after electrical cardioversion of long-standing atrial fibrillation: a bi-atrial 
basket mapping study. J Am Coll Cardiol. 2001;37(3):904-10. PMID: 11693769. 
 
Rienstra M, Van Gelder IC, Van den Berg MP, et al. A comparison of low versus high heart rate 
in patients with atrial fibrillation and advanced chronic heart failure: effects on clinical profile, 
neurohormones and survival. Int J Cardiol. 2006;109(1):95-100. PMID: 15993501. 
 
Sharp JC, Whalley DW. Effectiveness and safety of low-energy internal cardioversion of long-
standing atrial fibrillation after unsuccessful external cardioversion. Am J Cardiol. 
2002;90(6):657-60. PMID: 12231100. 
 
Sticherling C, Behrens S, Kamke W, et al. Comparison of acute and long-term effects of single-
dose amiodarone and verapamil for the treatment of immediate recurrences of atrial fibrillation 
after transthoracic cardioversion. Europace. 2005;7(6):546-53. PMID: 16216756. 
 
Sticherling C, Ozaydin M, Tada H, et al. Comparison of verapamil and ibutilide for the 
suppression of immediate recurrences of atrial fibrillation after transthoracic cardioversion. J 
Cardiovasc Pharmacol Ther. 2002;7(3):155-60. PMID: 12232564. 



D-8 
 

 
Suwalski P, Suwalski G, Kurowski A, et al. Use of new liquid nitrogen cryocatheter in the 
surgical treatment of atrial fibrillation: clinical experience, mid- and long-term results. Comput 
Biol Med. 2007;37(10):1409-13. PMID: 17316597. 
 
Tse HF, Lau CP, Wang Q, et al. Effect of diltiazem on the recurrence rate of paroxysmal atrial 
fibrillation. Am J Cardiol. 2001;88(5):568-70. PMID: 11524073. 
 
Wang HE, O'Connor R E, Megargel RE, et al. The use of diltiazem for treating rapid atrial 
fibrillation in the out-of-hospital setting. Ann Emerg Med. 2001;37(1):38-45. PMID: 11145769. 

Not a study population of interest 
Acikel S, Bozbas H, Gultekin B, et al. Comparison of the efficacy of metoprolol and carvedilol 
for preventing atrial fibrillation after coronary bypass surgery. Int J Cardiol. 2008;126(1):108-13. 
PMID: 17499863. 

Akbarzadeh F, Kazemi-Arbat B, Golmohammadi A, et al. Biatrial pacing vs. intravenous 
amiodarone in prevention of atrial fibrillation after coronary artery bypass surgery. Pak J Biol 
Sci. 2009;12(19):1325-9. PMID: 20387748. 

Alcalde RV, Guaragna JC, Bodanese LC, et al. High dose of amiodarone in a short-term period 
reduces the incidence of postoperative atrial fibrillation and atrial flutter. Arq Bras Cardiol. 
2006;87(3):236-40. PMID: 17057920. 

Alex J, Guvendik L. Evaluation of ventral cardiac denervation as a prophylaxis against atrial 
fibrillation after coronary artery bypass grafting. Ann Thorac Surg. 2005;79(2):517-20. PMID: 
15680826. 

Alves RJ, Geovanini GR, Brito G, et al. Prevention of atrial fibrillation with moderate doses of 
amiodarone in the postoperative period of cardiac surgery is safe and effective in patients with 
high risk for developing this arrhythmia. Arq Bras Cardiol. 2007;89(1):22-7. PMID: 17768579. 

Amar D, Roistacher N, Rusch VW, et al. Effects of diltiazem prophylaxis on the incidence and 
clinical outcome of atrial arrhythmias after thoracic surgery. J Thorac Cardiovasc Surg. 
2000;120(4):790-8. PMID: 11003764. 

Anselme F, Klug D, Scanu P, et al. Randomized comparison of two targets in typical atrial flutter 
ablation. Am J Cardiol. 2000;85(11):1302-7. PMID: 10831944. 

Auer J, Weber T, Berent R, et al. A comparison between oral antiarrhythmic drugs in the 
prevention of atrial fibrillation after cardiac surgery: the pilot study of prevention of 
postoperative atrial fibrillation (SPPAF), a randomized, placebo-controlled trial. Am Heart J. 
2004;147(4):636-43. PMID: 15077078. 



D-9 
 

Bai R, Biase LD, Mohanty P, et al. Ablation of Perimitral Flutter Following Catheter Ablation of 
Atrial Fibrillation: Impact on Outcomes from a Randomized Study (PROPOSE). J Cardiovasc 
Electrophysiol. 2012;23(2):137-44. PMID: 21955215. 

Bai R, Fahmy TS, Patel D, et al. Radiofrequency ablation of atypical atrial flutter after cardiac 
surgery or atrial fibrillation ablation: a randomized comparison of open-irrigation-tip and 8-mm-
tip catheters. Heart Rhythm. 2007;4(12):1489-96. PMID: 17997363. 

Balcetyte-Harris N, Tamis JE, Homel P, et al. Randomized study of early intravenous esmolol 
versus oral beta-blockers in preventing post-CABG atrial fibrillation in high risk patients 
identified by signal-averaged ECG: results of a pilot study. Ann Noninvasive Electrocardiol. 
2002;7(2):86-91. PMID: 12049678. 

Bernard EO, Schmid ER, Schmidlin D, et al. Ibutilide versus amiodarone in atrial fibrillation: a 
double-blinded, randomized study. Crit Care Med. 2003;31(4):1031-4. PMID: 12682468. 

Buck S, Rienstra M, Maass AH, et al. Cardiac resynchronization therapy in patients with heart 
failure and atrial fibrillation: importance of new-onset atrial fibrillation and total atrial 
conduction time. Europace. 2008;10(5):558-65. PMID: 18356205. 

Deneke T, Khargi K, Grewe PH, et al. Catheter ablation of regular atrial arrhythmia following 
surgical treatment of permanent atrial fibrillation. J Cardiovasc Electrophysiol. 2006;17(1):18-
24. PMID: 16426394. 

Gulizia M, Mangiameli S, Orazi S, et al. A randomized comparison of amiodarone and class IC 
antiarrhythmic drugs to treat atrial fibrillation in patients paced for sinus node disease: the 
Prevention Investigation and Treatment: A Group for Observation and Research on Atrial 
arrhythmias (PITAGORA) trial. Am Heart J. 2008;155(1):100-7, 107 e1. PMID: 18082498. 

Hoppe UC, Casares JM, Eiskjaer H, et al. Effect of cardiac resynchronization on the incidence of 
atrial fibrillation in patients with severe heart failure. Circulation. 2006;114(1):18-25. PMID: 
16801461. 

Oral H, Ozaydin M, Tada H, et al. Comparison of amiodarone versus ibutilide for the prevention 
of immediate recurrences of atrial fibrillation during pulmonary vein isolation. Am J Cardiol. 
2002;90(5):492-5. PMID: 12208408. 

Pinter A, Dorian P, Paquette M, et al. Left ventricular performance during acute rate control in 
atrial fibrillation: the importance of heart rate and agent used. J Cardiovasc Pharmacol Ther. 
2003;8(1):17-24. PMID: 12652326. 

Schneider MA, Ndrepepa G, Dobran I, et al. LocaLisa catheter navigation reduces fluoroscopy 
time and dosage in ablation of atrial flutter: a prospective randomized study. J Cardiovasc 
Electrophysiol. 2003;14(6):587-90. PMID: 12875418. 



D-10 
 

No intervention/comparator of interest 
Ahmed S, Ranchor AV, Crijns HJ, et al. Effect of continuous versus episodic amiodarone 
treatment on quality of life in persistent atrial fibrillation. Europace. 2010;12(6):785-91. PMID: 
20200016. 

Ahmed S, Rienstra M, Crijns HJ, et al. Continuous vs episodic prophylactic treatment with 
amiodarone for the prevention of atrial fibrillation: a randomized trial. JAMA. 
2008;300(15):1784-92. PMID: 18854540. 

Aizawa Y, Kohsaka S, Suzuki S, et al. Comparison of antiarrhythmics used in patients with 
paroxysmal atrial fibrillation: subanalysis of J-RHYTHM Study. Circ J. 2010;74(1):71-6. PMID: 
19955694. 

Almroth H, Hoglund N, Boman K, et al. Atorvastatin and persistent atrial fibrillation following 
cardioversion: a randomized placebo-controlled multicentre study. Eur Heart J. 2009;30(7):827-
33. PMID: 19202157. 

Alp NJ, Bell JA, Shahi M. Randomised double blind trial of oral versus intravenous flecainide 
for the cardioversion of acute atrial fibrillation. Heart. 2000;84(1):37-40. PMID: 10862585. 

Ardestani A, Hoffman HJ and Cooper HA. Obesity and outcomes among patients with 
established atrial fibrillation. Am J Cardiol. 2010;106(3):369-73. PMID: 20643247. 

Atarashi H, Inoue H, Fukunami M, et al. Double-blind placebo-controlled trial of aprindine and 
digoxin for the prevention of symptomatic atrial fibrillation. Circ J. 2002;66(6):553-6. PMID: 
12074271. 

Atarashi H, Ogawa S, Inoue H, et al. Dose-response effect of flecainide in patients with 
symptomatic paroxysmal atrial fibrillation and/or flutter monitored with trans-telephonic 
electrocardiography: a multicenter, placebo-controlled, double-blind trial. Circ J. 
2007;71(3):294-300. PMID: 17322624. 

Bailin SJ, Adler S, Giudici M. Prevention of chronic atrial fibrillation by pacing in the region of 
Bachmann's bundle: results of a multicenter randomized trial. J Cardiovasc Electrophysiol. 
2001;12(8):912-7. PMID: 11513442. 

Bellone A, Etteri M, Vettorello M, et al. Cardioversion of acute atrial fibrillation in the 
emergency department: a prospective randomised trial. Emerg Med J. 2011;29(3):188-91. PMID: 
21422032. 

Bianconi L, Calo L, Mennuni M, et al. n-3 polyunsaturated fatty acids for the prevention of 
arrhythmia recurrence after electrical cardioversion of chronic persistent atrial fibrillation: a 
randomized, double-blind, multicentre study. Europace. 2011;13(2):174-81. PMID: 21059740. 

Bianconi L, Castro A, Dinelli M, et al. Comparison of intravenously administered dofetilide 
versus amiodarone in the acute termination of atrial fibrillation and flutter. A multicentre, 



D-11 
 

randomized, double-blind, placebo-controlled study. Eur Heart J. 2000;21(15):1265-73. PMID: 
10924317. 

Boriani G, Biffi M, Camanini C, et al. Transvenous internal cardioversion for atrial fibrillation: a 
randomized comparison between catheters with different coil length. Am Heart J. 
2002;144(5):851-7. PMID: 12422155. 

Boriani G, Gasparini M, Landolina M, et al. Incidence and clinical relevance of uncontrolled 
ventricular rate during atrial fibrillation in heart failure patients treated with cardiac 
resynchronization therapy. Eur J Heart Fail. 2011;13(8):868-876.  

Brignole M, Gammage M, Puggioni E, et al. Comparative assessment of right, left, and 
biventricular pacing in patients with permanent atrial fibrillation. Eur Heart J. 2005;26(7):712-
22. PMID: 15618036. 

Calo L, Rebecchi M, Sciarra L, et al. Catheter Ablation of Right Atrial Ganglionated Plexi in 
Patients with Vagal Paroxysmal Atrial Fibrillation. Circ Arrhythm Electrophysiol. 2012;5(1):22-
31. PMID: 22147839. 

Camm AJ, Capucci A, Hohnloser SH, et al. A randomized active-controlled study comparing the 
efficacy and safety of vernakalant to amiodarone in recent-onset atrial fibrillation. J Am Coll 
Cardiol. 2011;57(3):313-21. PMID: 21232669. 

Camm AJ, Sulke N, Edvardsson N, et al. Conventional and dedicated atrial overdrive pacing for 
the prevention of paroxysmal atrial fibrillation: the AFTherapy study. Europace. 
2007;9(12):1110-8. PMID: 18042619. 

Caponi D, Corleto A, Scaglione M, et al. Ablation of atrial fibrillation: does the addition of 
three-dimensional magnetic resonance imaging of the left atrium to electroanatomic mapping 
improve the clinical outcome?: a randomized comparison of Carto-Merge vs. Carto-XP three-
dimensional mapping ablation in patients with paroxysmal and persistent atrial fibrillation. 
Europace. 2010;12(8):1098-104. PMID: 20400766. 

Capucci A, Botto G, Molon G, et al. The Drug And Pace Health cliNical Evaluation (DAPHNE) 
study: a randomized trial comparing sotalol versus beta-blockers to treat symptomatic atrial 
fibrillation in patients with brady-tachycardia syndrome implanted with an antitachycardia 
pacemaker. Am Heart J. 2008;156(2):373 e1-8. PMID: 18657671. 

Carlson MD, Ip J, Messenger J, et al. A new pacemaker algorithm for the treatment of atrial 
fibrillation: results of the Atrial Dynamic Overdrive Pacing Trial (ADOPT). J Am Coll Cardiol. 
2003;42(4):627-33. PMID: 12932592. 

Channer KS, Birchall A, Steeds RP, et al. A randomized placebo-controlled trial of pre-treatment 
and short- or long-term maintenance therapy with amiodarone supporting DC cardioversion for 
persistent atrial fibrillation. Eur Heart J. 2004;25(2):144-50. PMID: 14720531. 

Chiladakis JA, Stathopoulos C, Davlouros P, et al. Intravenous magnesium sulfate versus 
diltiazem in paroxysmal atrial fibrillation. Int J Cardiol. 2001;79(2-3):287-91. PMID: 11461753. 



D-12 
 

Chu K, Evans R, Emerson G, et al. Magnesium sulfate versus placebo for paroxysmal atrial 
fibrillation: a randomized clinical trial. Acad Emerg Med. 2009;16(4):295-300. PMID: 
19207134. 

Climent VE, Marin F, Mainar L, et al. Effects of pretreatment with intravenous flecainide on 
efficacy of external cardioversion of persistent atrial fibrillation. Pacing Clin Electrophysiol. 
2004;27(3):368-72. PMID: 15009866. 

Connolly SJ, Camm AJ, Halperin JL, et al. Dronedarone in High-Risk Permanent Atrial 
Fibrillation. N Engl J Med. 2011;365(24):2268-76. PMID: 22082198. 

Connolly SJ, Crijns HJ, Torp-Pedersen C, et al. Analysis of stroke in ATHENA: a placebo-
controlled, double-blind, parallel-arm trial to assess the efficacy of dronedarone 400 mg BID for 
the prevention of cardiovascular hospitalization or death from any cause in patients with atrial 
fibrillation/atrial flutter. Circulation. 2009;120(13):1174-80. PMID: 19752319. 

Cybulski J, Kulakowski P, Budaj A, et al. Intravenous amiodarone for cardioversion of recent-
onset atrial fibrillation. Clin Cardiol. 2003;26(7):329-35. PMID: 12862299. 

Da Costa A, Thevenin J, Roche F, et al. Results from the Loire-Ardeche-Drome-Isere-Puy-de-
Dome (LADIP) trial on atrial flutter, a multicentric prospective randomized study comparing 
amiodarone and radiofrequency ablation after the first episode of symptomatic atrial flutter. 
Circulation. 2006;114(16):1676-81. PMID: 17030680. 

Davey MJ, Teubner D. A randomized controlled trial of magnesium sulfate, in addition to usual 
care, for rate control in atrial fibrillation. Ann Emerg Med. 2005;45(4):347-53. PMID: 
15795711. 

Davy JM, Herold M, Hoglund C, et al. Dronedarone for the control of ventricular rate in 
permanent atrial fibrillation: the Efficacy and safety of dRonedArone for the cOntrol of 
ventricular rate during atrial fibrillation (ERATO) study. Am Heart J. 2008;156(3):527 e1-9. 
PMID: 18760136. 

de Paola AA, Figueiredo E, Sesso R, et al. Effectiveness and costs of chemical versus electrical 
cardioversion of atrial fibrillation. Int J Cardiol. 2003;88(2-3):157-66. PMID: 12714194. 

de Voogt W, van Hemel N, de Vusser P, et al. No evidence of automatic atrial overdrive pacing 
efficacy on reduction of paroxysmal atrial fibrillation. Europace. 2007;9(9):798-804. PMID: 
17670782. 

Della Bella P, Fassini G, Cireddu M, et al. Image integration-guided catheter ablation of atrial 
fibrillation: a prospective randomized study. J Cardiovasc Electrophysiol. 2009;20(3):258-65. 
PMID: 19261038. 

den Uijl DW, Gawrysiak M, Tops LF, et al. Prognostic value of total atrial conduction time 
estimated with tissue Doppler imaging to predict the recurrence of atrial fibrillation after 
radiofrequency catheter ablation. Europace. 2011;13(11):1533-40. PMID: 21712264. 



D-13 
 

Deng M, Sui XQ, Zhu SB, et al. Clinical observation on the treatment of atrial fibrillation with 
amiodarone combined with Shenmai Injection (). Chin J Integr Med. 2010;16(5):453-6. PMID: 
20872121. 

Di Biase L, Conti S, Mohanty P, et al. General anesthesia reduces the prevalence of pulmonary 
vein reconnection during repeat ablation when compared with conscious sedation: results from a 
randomized study. Heart Rhythm. 2011;8(3):368-72. PMID: 21055479. 

Di Biase L, Saenz LC, Burkhardt DJ, et al. Esophageal capsule endoscopy after radiofrequency 
catheter ablation for atrial fibrillation: documented higher risk of luminal esophageal damage 
with general anesthesia as compared with conscious sedation. Circ Arrhythm Electrophysiol. 
2009;2(2):108-12. PMID: 19808454. 

Dogan A, Ergene O, Nazli C, et al. Efficacy of propafenone for maintaining sinus rhythm in 
patients with recent onset or persistent atrial fibrillation after conversion: a randomized, placebo-
controlled study. Acta Cardiol. 2004;59(3):255-61. PMID: 15255456. 

Doni F, Manfredi M, Piemonti C, et al. New onset atrial flutter termination by overdrive 
transoesophageal pacing: effects of different protocols of stimulation. Europace. 2000;2(4):292-
6. PMID: 11194595. 

Duff HJ, Raj SR, Exner DV, et al. Randomized controlled trial of fixed rate versus rate 
responsive pacing after radiofrequency atrioventricular junction ablation: quality of life, 
ventricular refractoriness, and paced QT dispersion. J Cardiovasc Electrophysiol. 
2003;14(11):1163-70. PMID: 14678128. 

Estner HL, Deisenhofer I, Luik A, et al. Electrical isolation of pulmonary veins in patients with 
atrial fibrillation: reduction of fluoroscopy exposure and procedure duration by the use of a non-
fluoroscopic navigation system (NavX). Europace. 2006;8(8):583-7. PMID: 16831837. 

Finlay MC, Hunter RJ, Baker V, et al. A randomised comparison of Cartomerge vs. NavX fusion 
in the catheter ablation of atrial fibrillation: The CAVERN Trial. J Interv Card Electrophysiol. 
2012;33(2):161-9. PMID: 22119854. 

Friberg J, Gadsboll N. Intracardiac low-energy versus transthoracic high-energy direct-current 
cardioversion of atrial fibrillation: a randomised comparison. Cardiology. 2003;99(2):72-7. 
PMID: 12711881. 

Frick M, Darpo B, Ostergren J, et al. The effect of oral magnesium, alone or as an adjuvant to 
sotalol, after cardioversion in patients with persistent atrial fibrillation. Eur Heart J. 
2000;21(14):1177-85. PMID: 10924301. 

Galperin J, Elizari MV, Chiale PA, et al. Efficacy of amiodarone for the termination of chronic 
atrial fibrillation and maintenance of normal sinus rhythm: a prospective, multicenter, 
randomized, controlled, double blind trial. J Cardiovasc Pharmacol Ther. 2001;6(4):341-50. 
PMID: 11907636. 



D-14 
 

Gasparini M, Steinberg JS, Arshad A, et al. Resumption of sinus rhythm in patients with heart 
failure and permanent atrial fibrillation undergoing cardiac resynchronization therapy: a 
longitudinal observational study. Eur Heart J. 2010;31(8):976-83. PMID: 20071325. 

Gupta D, Earley MJ, Haywood GA, et al. Can atrial fibrillation with a coarse 
electrocardiographic appearance be treated with catheter ablation of the tricuspid valve-inferior 
vena cava isthmus? Results of a multicentre randomised controlled trial. Heart. 2007;93(6):688-
93. PMID: 17135218. 

Hemels ME, Ruiter JH, Molhoek GP, et al. Right atrial preventive and antitachycardia pacing for 
prevention of paroxysmal atrial fibrillation in patients without bradycardia: a randomized study. 
Europace. 2008;10(3):306-13. PMID: 18245199. 

Hohnloser SH, Crijns HJ, van Eickels M, et al. Effect of dronedarone on cardiovascular events in 
atrial fibrillation. N Engl J Med. 2009;360(7):668-78. PMID: 19213680. 

Jong GP, Chang MH, Chang TC, et al. Long-term efficacy and safety of very-low-dose 
amiodarone treatment for the maintenance of sinus rhythm in patients with chronic atrial 
fibrillation after successful direct-current cardioversion. Chin Med J (Engl). 2006;119(24):2030-
5. PMID: 17199952. 

Kanoupakis EM, Kochiadakis GE, Manios EG, et al. Pharmacological cardioversion of recent 
onset atrial fibrillation with intravenous amiodarone in patients receiving long-term amiodarone 
therapy: is it reasonable? J Interv Card Electrophysiol. 2003;8(1):19-26. PMID: 12652173. 

Katritsis DG, Giazitzoglou E, Zografos T, et al. Rapid pulmonary vein isolation combined with 
autonomic ganglia modification: a randomized study. Heart Rhythm. 2011;8(5):672-8. PMID: 
21199686. 

Kistler PM, Rajappan K, Harris S, et al. The impact of image integration on catheter ablation of 
atrial fibrillation using electroanatomic mapping: a prospective randomized study. Eur Heart J. 
2008;29(24):3029-36. PMID: 18931059. 

Kochiadakis GE, Igoumenidis NE, Hamilos ME, et al. A comparative study of the efficacy and 
safety of procainamide versus propafenone versus amiodarone for the conversion of recent-onset 
atrial fibrillation. Am J Cardiol. 2007;99(12):1721-5. PMID: 17560882. 

Kochiadakis GE, Kanoupakis EM, Igoumenidis NE, et al. Efficacy and safety of oral amiodarone 
in controlling heart rate in patients with persistent atrial fibrillation who have undergone 
digitalisation. Hellenic J Cardiol. 2005;46(5):336-40. PMID: 16295942. 

Kosior DA, Kochanowski J, Scislo P, et al. Efficacy and tolerability of oral propafenone versus 
quinidine in the treatment of recent onset atrial fibrillation: A randomized, prospective study. 
Cardiol J. 2009;16(6):521-7. PMID: 19950088. 

Kozluk E, Gawrysiak M, Lodzinski P, et al. The LocaLisa system as the key to shortening the 
procedure duration and fluoroscopy time during ablation of atrial fibrillation. Kardiol Pol. 
2008;66(6):624-9; discussion 630-1. PMID: 18626831. 



D-15 
 

Kuhlkamp V, Schirdewan A, Stangl K, et al. Use of metoprolol CR/XL to maintain sinus rhythm 
after conversion from persistent atrial fibrillation: a randomized, double-blind, placebo-
controlled study. J Am Coll Cardiol. 2000;36(1):139-46. PMID: 10898425. 

Kumagai K, Ogawa M, Noguchi H, et al. Comparison of 2 mapping strategies for pulmonary 
vein isolation. Circ J. 2005;69(12):1496-502. PMID: 16308498. 

Lindeboom JE, Kingma JH, Crijns HJ, et al. Efficacy and safety of intravenous dofetilide for 
rapid termination of atrial fibrillation and atrial flutter. Am J Cardiol. 2000;85(8):1031-3. PMID: 
10760352. 

Lombardi F, Borggrefe M, Ruzyllo W, et al. Azimilide vs. placebo and sotalol for persistent 
atrial fibrillation: the A-COMET-II (Azimilide-CardiOversion MaintEnance Trial-II) trial. Eur 
Heart J. 2006;27(18):2224-31. PMID: 16935870. 

Luedorff G, Grove R, Kowalski M, et al. Impact of chronic atrial fibrillation in patients with 
severe heart failure and indication for CRT - Data of two registries with 711 patients (1999-2006 
and 2007-6/2008). Herzschrittmacherther Elektrophysiol. 2011;1-7.  

Martinez-Marcos FJ, Garcia-Garmendia JL, Ortega-Carpio A, et al. Comparison of intravenous 
flecainide, propafenone, and amiodarone for conversion of acute atrial fibrillation to sinus 
rhythm. Am J Cardiol. 2000;86(9):950-3. PMID: 11053705. 

Mazza A, Fera MS, Pugliese M, et al. Biphasic transoesophageal vs. transthoracic electrical 
cardioversion of persistent atrial fibrillation. J Cardiovasc Med (Hagerstown). 2006;7(8):594-
600. PMID: 16858238. 

Meinertz T, Lip GY, Lombardi F, et al. Efficacy and safety of propafenone sustained release in 
the prophylaxis of symptomatic paroxysmal atrial fibrillation (The European 
Rythmol/Rytmonorm Atrial Fibrillation Trial [ERAFT] Study). Am J Cardiol. 
2002;90(12):1300-6. PMID: 12480038. 

Menezes Ada S, Jr., Martinelli Filho M, Menezes CC, et al. Effects of the association of dual-site 
dynamic atrial overdrive and atenolol in preventing recurrent atrial fibrillation. Arq Bras Cardiol. 
2007;88(1):1-7. PMID: 17364111. 

Natale A, Newby KH, Pisano E, et al. Prospective randomized comparison of antiarrhythmic 
therapy versus first-line radiofrequency ablation in patients with atrial flutter. J Am Coll Cardiol. 
2000;35(7):1898-904. PMID: 10841241. 

Ogawa S, Yamashita T, Yamazaki T, et al. Optimal treatment strategy for patients with 
paroxysmal atrial fibrillation: J-RHYTHM Study. Circ J. 2009;73(2):242-8. PMID: 19060419. 

O'Hara GE, Philippon F, Gilbert M, et al. Combined Administration of Quinidine and 
Propafenone for Atrial Fibrillation: The CAQ-PAF Study. J Clin Pharmacol. 2011. PMID: 
21508180. 



D-16 
 

Oral H, Chugh A, Good E, et al. Randomized evaluation of right atrial ablation after left atrial 
ablation of complex fractionated atrial electrograms for long-lasting persistent atrial fibrillation. 
Circ Arrhythm Electrophysiol. 2008;1(1):6-13. PMID: 19808388. 

Orlov MV, Gardin JM, Slawsky M, et al. Biventricular pacing improves cardiac function and 
prevents further left atrial remodeling in patients with symptomatic atrial fibrillation after 
atrioventricular node ablation. Am Heart J. 2010;159(2):264-70. PMID: 20152225. 

Padeletti L, Botto G, Spampinato A, et al. Prevention of paroxysmal atrial fibrillation in patients 
with sinus bradycardia: role of right atrial linear ablation and pacing site. J Cardiovasc 
Electrophysiol. 2003;14(7):733-8. PMID: 12930254. 

Padeletti L, Muto C, Maounis T, et al. Atrial fibrillation in recipients of cardiac 
resynchronization therapy device: 1-year results of the randomized MASCOT trial. Am Heart J. 
2008;156(3):520-6. PMID: 18760135. 

Page RL, Connolly SJ, Crijns HJ, et al. Rhythm- and rate-controlling effects of dronedarone in 
patients with atrial fibrillation (from the ATHENA trial). Am J Cardiol. 2011;107(7):1019-22. 
PMID: 21296333. 

Patten M, Maas R, Bauer P, et al. Suppression of paroxysmal atrial tachyarrhythmias--results of 
the SOPAT trial. Eur Heart J. 2004;25(16):1395-404. PMID: 15321697. 

Patten M, Maas R, Karim A, et al. Event-recorder monitoring in the diagnosis of atrial 
fibrillation in symptomatic patients: subanalysis of the SOPAT trial. J Cardiovasc 
Electrophysiol. 2006;17(11):1216-20. PMID: 16987384. 

Peuhkurinen K, Niemela M, Ylitalo A, et al. Effectiveness of amiodarone as a single oral dose 
for recent-onset atrial fibrillation. Am J Cardiol. 2000;85(4):462-5. PMID: 10728951. 

Piorkowski C, Eitel C, Rolf S, et al. Steerable versus nonsteerable sheath technology in atrial 
fibrillation ablation: a prospective, randomized study. Circ Arrhythm Electrophysiol. 
2011;4(2):157-65. PMID: 21248246. 

Pritchett EL, Page RL, Carlson M, et al. Efficacy and safety of sustained-release propafenone 
(propafenone SR) for patients with atrial fibrillation. Am J Cardiol. 2003;92(8):941-6. PMID: 
14556870. 

Ramdat Misier AR, Beukema WP, Oude Luttikhuis HA, et al. Multisite atrial pacing: an option 
for atrial fibrillation prevention? Preliminary results of the Dutch Dual-site Right Atrial Pacing 
for Prevention of Atrial Fibrillation study. Am J Cardiol. 2000;86(9A):20K-24K. PMID: 
11084095. 

Reisinger J, Gatterer E, Lang W, et al. Flecainide versus ibutilide for immediate cardioversion of 
atrial fibrillation of recent onset. Eur Heart J. 2004;25(15):1318-24. PMID: 15288159. 



D-17 
 

Santini L, Gallagher MM, Papavasileiou LP, et al. Transthoracic versus transesophageal 
cardioversion of atrial fibrillation under light sedation: a prospective randomized trial. Pacing 
Clin Electrophysiol. 2007;30(12):1469-75. PMID: 18070300. 

Schwartzman D, Harvey MN, Hoyt RH, et al. Utility of adjunctive single oral bolus propafenone 
therapy in patients with atrial defibrillators. Europace. 2006;8(3):211-5. PMID: 16627442. 

Singh BN, Connolly SJ, Crijns HJ, et al. Dronedarone for maintenance of sinus rhythm in atrial 
fibrillation or flutter. N Engl J Med. 2007;357(10):987-99. PMID: 17804843. 

Singh S, Zoble RG, Yellen L, et al. Efficacy and safety of oral dofetilide in converting to and 
maintaining sinus rhythm in patients with chronic atrial fibrillation or atrial flutter: the 
symptomatic atrial fibrillation investigative research on dofetilide (SAFIRE-D) study. 
Circulation. 2000;102(19):2385-90. PMID: 11067793. 

Singh SN, Tang XC, Singh BN, et al. Quality of life and exercise performance in patients in 
sinus rhythm versus persistent atrial fibrillation: a Veterans Affairs Cooperative Studies Program 
Substudy. J Am Coll Cardiol. 2006;48(4):721-30. PMID: 16904540. 

Sporton SC, Earley MJ, Nathan AW, et al. Electroanatomic versus fluoroscopic mapping for 
catheter ablation procedures: a prospective randomized study. J Cardiovasc Electrophysiol. 
2004;15(3):310-5. PMID: 15030422. 

Stabile G, De Simone A, Turco P, et al. Response to flecainide infusion predicts long-term 
success of hybrid pharmacologic and ablation therapy in patients with atrial fibrillation. J Am 
Coll Cardiol. 2001;37(6):1639-44. PMID: 11345378. 

Suleiman M, Koestler C, Lerman A, et al. Atorvastatin for prevention of atrial fibrillation 
recurrence following pulmonary vein isolation: A double-blind, placebo-controlled, randomized 
trial. Heart Rhythm. 2012;9(2):172-8. PMID: 21920481 

Sultan A, Steven D, Rostock T, et al. Intravenous Administration of Magnesium and Potassium 
Solution Lowers Energy Levels and Increases Success Rates Electrically Cardioverting Atrial 
Fibrillation. J Cardiovasc Electrophysiol. 2011. PMID: 21815963. 

Tamborero D, Mont L, Berruezo A, et al. Circumferential pulmonary vein ablation: does use of a 
circular mapping catheter improve results? A prospective randomized study. Heart Rhythm. 
2010;7(5):612-8. PMID: 20193794. 

Torp-Pedersen C, Crijns HJ, Gaudin C, et al. Impact of dronedarone on hospitalization burden in 
patients with atrial fibrillation: results from the ATHENA study. Europace. 2011;13(8):1118-26. 
PMID: 21576129. 

Torp-Pedersen C, Raev DH, Dickinson G, et al. A randomized, placebo-controlled study of 
vernakalant (oral) for the prevention of atrial fibrillation recurrence after cardioversion. Circ 
Arrhythm Electrophysiol. 2011;4(5):637-43. PMID: 21841207. 



D-18 
 

Touboul P, Brugada J, Capucci A, et al. Dronedarone for prevention of atrial fibrillation: a dose-
ranging study. Eur Heart J. 2003;24(16):1481-7. PMID: 12919771. 

Tveit A, Grundvold I, Olufsen M, et al. Candesartan in the prevention of relapsing atrial 
fibrillation. Int J Cardiol. 2007;120(1):85-91. PMID: 17113170. 

Ueng KC, Tsai TP, Yu WC, et al. Use of enalapril to facilitate sinus rhythm maintenance after 
external cardioversion of long-standing persistent atrial fibrillation. Results of a prospective and 
controlled study. Eur Heart J. 2003;24(23):2090-8. PMID: 14643269. 

Vardas PE, Kochiadakis GE, Igoumenidis NE, et al. Amiodarone as a first-choice drug for 
restoring sinus rhythm in patients with atrial fibrillation: a randomized, controlled study. Chest. 
2000;117(6):1538-45. PMID: 10858380. 

Wang JG, Li Y, Shi JH, et al. Treatment of long-lasting persistent atrial fibrillation using 
minimally invasive surgery combined with irbesartan. Ann Thorac Surg. 2011;91(4):1183-9. 
PMID: 21440143. 

Wang W, Buehler D, Feng XD, et al. Continuous biatrial pacing to prevent early recurrence of 
atrial fibrillation after the Maze procedure. J Thorac Cardiovasc Surg. 2011;142(5):989-994.  

Xanthos T, Prapa V, Papadimitriou D, et al. Comparative study of intravenous amiodarone and 
procainamide in the treatment of atrial fibrillation of recent onset. Minerva Cardioangiol. 
2007;55(4):433-41. PMID: 17653020. 

Yalcin R, Kaya MG, Ozdemir M, et al. Prospective randomized trial of transthoracic versus low-
energy transvenous internal cardioversion in persistent atrial fibrillation. Acta Cardiol. 
2004;59(5):521-6. PMID: 15529558. 

Yamashita T, Inoue H, Okumura K, et al. Randomized trial of angiotensin II-receptor blocker vs. 
dihydropiridine calcium channel blocker in the treatment of paroxysmal atrial fibrillation with 
hypertension (J-RHYTHM II study). Europace. 2011;13(4):473-9. PMID: 21148662. 

Yamashita T, Ogawa S, Sato T, et al. Dose-response effects of bepridil in patients with persistent 
atrial fibrillation monitored with transtelephonic electrocardiograms: a multicenter, randomized, 
placebo-controlled,double-blind study (J-BAF Study). Circ J. 2009;73(6):1020-7. PMID: 
19359813. 

Yin Y, Dalal D, Liu Z, et al. Prospective randomized study comparing amiodarone vs. 
amiodarone plus losartan vs. amiodarone plus perindopril for the prevention of atrial fibrillation 
recurrence in patients with lone paroxysmal atrial fibrillation. Eur Heart J. 2006;27(15):1841-6. 
PMID: 16825288. 

Yoshida T, Niwano S, Inuo K, et al. Bepridil prevents paroxysmal atrial fibrillation by a class III 
antiarrhythmic drug effect. Pacing Clin Electrophysiol. 2003;26(1 Pt 2):314-7. PMID: 12687836. 



D-19 
 

Zhang N, Guo JH, Zhang H, et al. Comparison of intravenous ibutilide vs. propafenone for rapid 
termination of recent onset atrial fibrillation. Int J Clin Pract. 2005;59(12):1395-400. PMID: 
16351670. 

No outcomes of interest 
Ambler JJ, Deakin CD. A randomised controlled trial of the effect of biphasic or monophasic 
waveform on the incidence and severity of cutaneous burns following external direct current 
cardioversion. Resuscitation. 2006;71(3):293-300. PMID: 16996194. 
 
Brignole M, Botto G, Mont L, et al. Cardiac resynchronization therapy in patients undergoing 
atrioventricular junction ablation for permanent atrial fibrillation: A randomized trial. Eur Heart 
J. 2011;32(19):2420-2429.  
 
DeCara JM, Pollak A, Dubrey S, et al. Positive atrial inotropic effect of dofetilide after 
cardioversion of atrial fibrillation or flutter. Am J Cardiol. 2000;86(6):685-8, A8. PMID: 
10980226. 
 
Deneer VH, Lie AHL, Kingma JH, et al. Absorption kinetics and pharmacodynamics of two oral 
dosage forms of flecainide in patients with an episode of paroxysmal atrial fibrillation. Eur J Clin 
Pharmacol. 2004;60(10):693-701. PMID: 15619132. 
 
Ferreira AM, Adragao P, Cavaco DM, et al. Benefit of cardiac resynchronization therapy in atrial 
fibrillation patients vs. patients in sinus rhythm: the role of atrioventricular junction ablation. 
Europace. 2008;10(7):809-15. PMID: 18511438. 
 
Fung JW, Chan SK, Yeung LY, et al. Is beta-blockade useful in heart failure patients with atrial 
fibrillation? An analysis of data from two previously completed prospective trials. Eur J Heart 
Fail. 2002;4(4):489-94. PMID: 12167389. 
 
Saxon LA, Greenfield RA, Crandall BG, et al. Results of the multicenter RENEWAL 3 AVT 
clinical study of cardiac resynchronization defibrillator therapy in patients with paroxysmal atrial  

van Breugel NH, Bidar E, B. A. Essers BA, et al. Cost-effectiveness of ablation surgery in 
patients with atrial fibrillation undergoing cardiac surgery. Interact Cardiovasc Thorac Surg. 
2011;12(3):394-8. PMID: 21148666.fibrillation. J Cardiovasc Electrophysiol. 2006;17(5):520-5. 
PMID: 16684026. 

Not an RCT for KQs 1, 3, 4, 5, or 6 (observational studies also 
allowed for KQ5 if addressing CRT) 
Al-Khatib SM, Shaw LK, Lee KL, et al. Is rhythm control superior to rate control in patients 
with atrial fibrillation and congestive heart failure? Am J Cardiol. 2004;94(6):797-800. PMID: 
15374794. 
 
Alcaraz R, Rieta JJ, Hornero F. Non-invasive atrial fibrillation organization follow-up under 



D-20 
 

successive attempts of electrical cardioversion. Med Biol Eng Comput. 2009;47(12):1247-55. 
PMID: 19730915. 
 
Amit G, Rosen A, Wagshal AB, et al. Efficacy of substituting innovator propafenone for its 
generic formulation in patients with atrial fibrillation. Am J Cardiol. 2004;93(12):1558-60. 
PMID: 15194037. 
 
Cappato R, Calkins H, Chen SA, et al. Updated worldwide survey on the methods, efficacy, and 
safety of catheter ablation for human atrial fibrillation. Circ Arrhythm Electrophysiol. 
2010;3(1):32-8. PMID: 19995881. 
 
Cappato R, Calkins H, Chen SA, et al. Worldwide survey on the methods, efficacy, and safety of 
catheter ablation for human atrial fibrillation. Circulation. 2005;111(9):1100-5. PMID: 
15723973. 
 
Capucci A, Villani GQ and Piepoli MF. Reproducible efficacy of loading oral propafenone in 
restoring sinus rhythm in patients with paroxysmal atrial fibrillation. Am J Cardiol. 
2003;92(11):1345-7. PMID: 14636919. 
 
Cha YM, Friedman PA, Asirvatham SJ, et al. Catheter ablation for atrial fibrillation in patients 
with obesity. Circulation. 2008;117(20):2583-90. PMID: 18474813. 
 
Chang SL, Tai CT, Lin YJ, et al. Comparison of cooled-tip versus 4-mm-tip catheter in the 
efficacy of acute ablative tissue injury during circumferential pulmonary vein isolation. J 
Cardiovasc Electrophysiol. 2009;20(10):1113-8. PMID: 19563365. 
 
Chang SL, Tsao HM, Lin YJ, et al. Characteristics and Significance of Very Early Recurrence of 
Atrial Fibrillation After Catheter Ablation. J Cardiovasc Electrophysiol. 2011;22(11):1193-1198. 
PMID: 21615812. 
 
Chang SL, Tuan TC, Tai CT, et al. Comparison of outcome in catheter ablation of atrial 
fibrillation in patients with versus without the metabolic syndrome. Am J Cardiol. 
2009;103(1):67-72. PMID: 19101232. 
 
Chao TF, Lin YJ, Chang SL, et al. Associations between renal function, atrial substrate 
properties and outcome of catheter ablation in patients with paroxysmal atrial fibrillation. Circ J. 
2011;75(10):2326-32. PMID: 21778593. 
 
Chao TF, Suenari K, Chang SL, et al. Atrial substrate properties and outcome of catheter 
ablation in patients with paroxysmal atrial fibrillation associated with diabetes mellitus or 
impaired fasting glucose. Am J Cardiol. 2010;106(11):1615-20. PMID: 21094363. 
 
Chen MC, Chang JP, Guo GB, et al. Atrial size reduction as a predictor of the success of 
radiofrequency maze procedure for chronic atrial fibrillation in patients undergoing concomitant 
valvular surgery. J Cardiovasc Electrophysiol. 2001;12(8):867-74. PMID: 11513435. 
 



D-21 
 

Chiladakis JA, Kalogeropoulos A, Patsouras N, et al. Ibutilide added to propafenone for the 
conversion of atrial fibrillation and atrial flutter. J Am Coll Cardiol. 2004;44(4):859-63. PMID: 
15312872. 
 
Chilukuri K, Dalal D, Marine JE, et al. Predictive value of obstructive sleep apnoea assessed by 
the Berlin Questionnaire for outcomes after the catheter ablation of atrial fibrillation. Europace. 
2009;11(7):896-901. PMID: 19297363. 
 
Chugh A, Oral H, Lemola K, et al. Prevalence, mechanisms, and clinical significance of 
macroreentrant atrial tachycardia during and following left atrial ablation for atrial fibrillation. 
Heart Rhythm. 2005;2(5):464-71. PMID: 15840468. 
 
Corrado A, Patel D, Riedlbauchova L, et al. Efficacy, safety, and outcome of atrial fibrillation 
ablation in septuagenarians. J Cardiovasc Electrophysiol. 2008;19(8):807-11. PMID: 18363688. 
 
Crawford T, Chugh A, Good E, et al. Clinical value of noninducibility by high-dose 
isoproterenol versus rapid atrial pacing after catheter ablation of paroxysmal atrial fibrillation. J 
Cardiovasc Electrophysiol. 2010;21(1):13-20. PMID: 19682170. 
 
Danicek V, Theodorovich N, Bar-Chaim S, et al. Sinus rhythm restoration after atrial fibrillation: 
the clinical value of N-terminal pro-BNP measurements. Pacing Clin Electrophysiol. 
2008;31(8):955-60. PMID: 18684250. 
 
Daoud EG, Weiss R, Augostini R, et al. Proarrhythmia of circumferential left atrial lesions for 
management of atrial fibrillation. J Cardiovasc Electrophysiol. 2006;17(2):157-65. PMID: 
16533253. 
 
Das MK, Cheriparambil K, Bedi A, et al. Cardioversion of atrial fibrillation with ibutilide: when 
is it most effective? Clin Cardiol. 2002;25(9):411-5. PMID: 12269519. 
 
den Uijl DW, Delgado V, Bertini M, et al. Impact of left atrial fibrosis and left atrial size on the 
outcome of catheter ablation for atrial fibrillation. Heart. 2011;97(22):1847-51. PMID: 
21357370. 
 
Deneke T, Khargi K, Lemke B, et al. Intra-operative cooled-tip radiofrequency linear atrial 
ablation to treat permanent atrial fibrillation. Eur Heart J. 2007;28(23):2909-14. PMID: 
17956873. 
 
Edgerton JR, Mahoney C, Mack MJ, et al. Long-term monitoring after surgical ablation for atrial 
fibrillation: how much is enough? J Thorac Cardiovasc Surg. 2011;142(1):162-5. PMID: 
21377697. 
 
Eitel C, Hindricks G, Sommer P, et al. Circumferential pulmonary vein isolation and linear left 
atrial ablation as a single-catheter technique to achieve bidirectional conduction block: the pace-
and-ablate approach. Heart Rhythm. 2010;7(2):157-64. PMID: 20036199. 
 



D-22 
 

Elhendy A, Gentile F, Khandheria BK, et al. Safety of electrical cardioversion in patients with 
previous embolic events. Mayo Clin Proc. 2001;76(4):364-8. PMID: 11322351. 
 
Ermis C, Zhu AX, Sinha S, et al. Efficacy of biphasic waveform cardioversion for atrial 
fibrillation and atrial flutter compared with conventional monophasic waveforms. Am J Cardiol. 
2002;90(8):891-2. PMID: 12372583. 
 
Figueiredo E, Veloso HH, Paola AA. Initial energy for external electrical cardioversion of atrial 
fibrillation. Arq Bras Cardiol. 2002;79(2):129-38. PMID: 12219186. 
 
Fragakis N, Papadopoulos N, Papanastasiou S, et al. Efficacy and safety of ibutilide for 
cardioversion of atrial flutter and fibrillation in patients receiving amiodarone or propafenone. 
Pacing Clin Electrophysiol. 2005;28(9):954-61. PMID: 16176535. 
 
Gulizia M, Mangiameli S, Chiaranda G, et al. Design and rationale of a randomized study to 
compare amiodarone and Class IC anti-arrhythmic drugs in terms of atrial fibrillation treatment 
efficacy in patients paced for sinus node disease: the PITAGORA trial. Europace. 2006;8(4):302-
5. PMID: 16627459. 
 
Hofmann R, Wimmer G, Leisch F. Intravenous amiodarone bolus immediately controls heart 
rate in patients with atrial fibrillation accompanied by severe congestive heart failure. Heart. 
2000;84(6):635. PMID: 11083743. 
 
Hossack M. Towards evidence based emergency medicine: best BETs from the Manchester 
Royal Infirmary. BET 4. Beta-blockers or digoxin for rate control of acute atrial fibrillation in 
the emergency department. Emerg Med J. 2009;26(1):61. PMID: 19104108. 
 
Kottkamp H, Hindricks G, Autschbach R, et al. Specific linear left atrial lesions in atrial 
fibrillation: intraoperative radiofrequency ablation using minimally invasive surgical techniques. 
J Am Coll Cardiol. 2002;40(3):475-80. PMID: 12142113. 
 
Kottkamp H, Tanner H, Kobza R, et al. Time courses and quantitative analysis of atrial 
fibrillation episode number and duration after circular plus linear left atrial lesions: trigger 
elimination or substrate modification: early or delayed cure? J Am Coll Cardiol. 2004;44(4):869-
77. PMID: 15312874. 
 
Krakor R, Chares M, Schneider J, et al. Mid-term results of endoscopic mitral valve repair in 
combination with endocardial or epicardial ablation. Eur J Cardiothorac Surg. 2011;40(3):e125-
9. PMID: 21658967. 
 
Lee G, Sparks PB, Morton JB, et al. Low risk of major complications associated with pulmonary 
vein antral isolation for atrial fibrillation: results of 500 consecutive ablation procedures in 
patients with low prevalence of structural heart disease from a single center. J Cardiovasc 
Electrophysiol. 2011;22(2):163-8. PMID: 20731742. 
 
Lellouche N, Jais P, Nault I, et al. Early recurrences after atrial fibrillation ablation: prognostic 



D-23 
 

value and effect of early reablation. J Cardiovasc Electrophysiol. 2008;19(6):599-605. PMID: 
18462321. 
 
Li H, Riedel R, Oldemeyer JB, et al. Comparison of recurrence rates after direct-current 
cardioversion for new-onset atrial fibrillation in patients receiving versus those not receiving 
rhythm-control drug therapy. Am J Cardiol. 2004;93(1):45-8. PMID: 14697464. 
 
Liu Z, Ling Z, Su L, et al. The effect of different treatment strategies on left atrial size in patients 
with lone paroxysmal atrial fibrillation-a prospective cohort study. J Interv Card Electrophysiol. 
2008;23(3):167-73. PMID: 18810622. 
 
Oakes RS, Badger TJ, Kholmovski EG, et al. Detection and quantification of left atrial structural 
remodeling with delayed-enhancement magnetic resonance imaging in patients with atrial 
fibrillation. Circulation. 2009;119(13):1758-67. PMID: 19307477. 
 
Queiroga A, Marshall HJ, Clune M, et al. Ablate and pace revisited: long term survival and 
predictors of permanent atrial fibrillation. Heart. 2003;89(9):1035-8. PMID: 12923021. 
 
Verma A, Patel D, Famy T, et al. Efficacy of adjuvant anterior left atrial ablation during 
intracardiac echocardiography-guided pulmonary vein antrum isolation for atrial fibrillation. J 
Cardiovasc Electrophysiol. 2007;18(2):151-6. PMID: 17338763. 

 



E-1 
 

Appendix E. Key to Included Primary and Companion 
Articles 

 
*Companion articles marked with an asterisk did not individually meet criteria for inclusion but were 
considered for supplemental information (e.g., methods data pertinent to an included study). 
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Appendix F. Study Characteristics Tables 
 

The tables in this appendix summarize basic study characteristics for each Key Question (KQ). A comprehensive list of references is provided at 
the end of the appendix. 

 
Appendix Table F-1. Study characteristics—KQ 1 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Capucci, 
20001 

RCT;  
Inpatient; 
Europe; 
Fair 

Total N: 61 
 
Arm 1: 
Amiodarone (31) 
 
Arm 2: Diltiazem 
(30) 

Arm 1: 
59 (SD 
15) 
 
Arm 2: 
58 (SD 
10) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Arm 1: 
16.3 wk 
(SD 6 
wk) 
 
Arm 2: 
18 wk (5 
wk) 

None NR Arm 1: 49 
(SD 8) 
 
Arm 2: 50 
(SD 5) 

NR Restoration of sinus 
rhythm, Recurrence of 
AF, Control of ventricular 
rate 

Holming, 
20012 

RCT; 
Outpatient; 
Europe; 
Fair 

Total N: 31 
 
Arm 1: Sotalol 
(NR) 
 
Arm 2: Digoxin 
(NR) 
 
Arm 3: Sotalol + 
Digoxin(NR) 

Total: 
68 

NR NR None NR NR NR Control of ventricular 
rate, Quality of 
life/functional status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Delle Karth, 
20013 

RCT; 
Inpatient; 
Europe; 
Good 

Total N: 60 
 
Arm 1: Diltiazem, 
24 hours (20) 
 
Arm 2: 
Amiodarone, 15 
minutes (20) 
 
Arm 3: 
Amiodarone, 24 
hours (20) 

Total: 
67 (SD 
10) 
 
Arm 1: 
64.8 
(SD 10) 
 
Arm 2: 
67.8 
(SD 9) 
 
Arm 3: 
71.2 
(SD 9) 

NR NR None Total: 
22 
 
Arm 1: 
25,  
 
Arm 2: 
20 
 
Arm 3: 
20 

NR Total: 
6.6 
 
Arm 1: 
10 
 
Arm 2: 
10 
 
Arm 3: 
0 

Control of ventricular rate 

Kochiadakis, 
20014 

RCT;  
Outpatient; 
Europe; 
Good 

Total N: 23 
 
Arm 1: Placebo 
(NR) 
 
Arm 2: Metoprolol 
(NR) 
 
Arm 3: Sotalol 
(NR) 

Total: 
63 (SD 
8) 

NR NR None NR NR NR Control of ventricular 
rate, Control of AF 
symptoms 

Simpson, 
20015 

RCT; 
ER; 
Canada; 
Fair 

Total N: 40 
 
Arm 1: Clonidine 
(12) 
 
Arm 2: Digoxin 
(15) 
 
Arm 3: Verapamil 
(13) 

Arm 1: 
69 (SD 
19) 
 
Arm 2: 
61 (SD 
14) 
 
Arm 3: 
61 (SD 
12) 

Total: 0, 20, 
0 
 
Arm 1: 0, 
16.7, 0 
Arm 2: 0, 20, 
0 
 
Arm 3: 0, 
23.07, 0 

NR None NR NR NR Control of ventricular 
rate, Restoration of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Wattanasu-
wan, 20016 

RCT;  
Inpatient, ER;  
US; 
Fair 

Total N: 52 
 
Arm 1: Diltiazem + 
digoxin (26) 
 
Arm 2: Digoxin 
(26) 

Arm 1: 
61 (SD 
21) 
 
Arm 2: 
64 (SD 
18) 

Total: 0, 83, 
0 
 
Arm 1: 0, 81, 
0 
 
Arm 2: 0, 85, 
0 

NR None Total: 
25 
 
Arm 1: 
23 
 
Arm 2: 
27 

Arm 1: 54 
(SD 14) 
 
Arm 2: 47 
(SD 16) 

Total: 
10 
 
Arm 1: 
8 
 
Arm 2: 
11 

Control of ventricular rate 

Khand, 20037 RCT;  
Outpatient;  
UK; 
Good 

Total N: 47 
 
Arm 1: Carvedilol 
(24) 
Arm 2: Digoxin 
(23) 

Arm 1: 
68.6 
(SD 9.4) 
 
Arm 2: 
68.4 
(SD 9.8) 

Total: 0, 0, 
100 
 
Arm 1: 0, 0, 
100 

 
Arm 2: 0, 0, 
100 

Arm 1: 
152.8 
wk (SD 
204) 
 
Arm 2: 
109.2 
wk (SD 
123.4) 

None NR Arm 1: 
23.7 (SD 
10.4) 
 
Arm 2: 
24.7 (SD 
9.5) 

NR Control of AF symptoms, 
Heart failure symptoms 

Lindholm, 
20048 

RCT;  
Outpatient; 
Europe; 
Fair 

Total N: 100 
 
Arm 1: Digoxin 
(50) 
Arm 2: Verapamil 
(50) 

Arm 1: 
72 (SD 
7) 
 
Arm 2: 
66 (SD 
10) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Total: 
Mean 
8.4 mo 
 
Arm 1: 
7.5 mo 
(SD 6 
mo) 
 
Arm 2: 
10.7 mo 
(SD 8.5 
mo) 

None NR Total: 86 
 
Arm 1: 42 
 
Arm 2: 44 

NR Control of ventricular 
rate, Maintenance of 
sinus rhythm, 
Restoration of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Thomas, 
20049 

RCT; 
ER; 
Australia/NZ; 
Fair 

Total N: 140 
 
Amiodarone (52) 
Sotalol (45) 
Digoxin (43) 

Amiodar
one: 
54.3 
(SD 
15.9) 
Sotalol: 
57.7 
(SD 
15.9) 
Digoxin: 
55.5 
(SD 
16.5) 

NR NR None NR NR Total: 
15 
Amiod
arone: 
7 
Sotalol
: 4 
Digoxi
n: 4 

Restoration of sinus 
rhythm, Control of 
ventricular rate 

Demircan, 
200510 

RCT; 
ER; 
Europe; 
Good 

Total N: 40 
 
Diltiazem (20) 
Metoprolol (20) 

Total: 
62.1 
(SD 
12.9) 
Diltiaze
m: 60.2  
Metopro
lol: 64 

NR NR None NR NR NR Control of ventricular rate 

Hemels, 
200611  
(VERDICT) 
 
Van Noord, 
200112 

RCT; 
NR; 
Europe 
(Netherlands); 
Fair 

Total N: 144 
 
Arm 1: Electrical 
cardioversion 
(early or routine), 
Digoxin (70) 
 
Arm 2: Electrical 
cardioversion 
(early or routine), 
Verapamil (74) 

Arm 1: 
65 (SD 
11) 
 
Arm 2: 
65 (SD 
8) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Arm 1: 
140 
days 
 
Arm 2: 
117 
days 

None Arm 1: 
7 
 
Arm 2: 
5 

NR Arm 1: 
19 
 
Arm 2: 
12 

Control of ventricular 
rate, Restoration of sinus 
rhythm (conversion) 
Recurrence of AF, 
Maintenance of sinus 
rhythm, 
Quality of life/functional 
status 



F-5 
 

Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Hofmann, 
200613 

RCT;  
Inpatient; 
Europe; 
Good 

Total N: 100 
 
Arm 1: 
Amiodarone (50) 
 
Arm 2: Digoxin 
(50) 

Arm 1: 
68.3 
(SD 13) 
 
Arm 2: 
69.3 
(SD 13) 

Total: 0, 11, 
12 
 
Arm 1: 0, 12, 
10 
 
Arm 2: 0, 10, 
14 

NR None Total: 
12 
 
Arm 1: 
16 
 
Arm 2: 
8 

Arm 1: 
55.2 (SD 
19) 
 
Arm 2: 
54.3 (SD 
14) 

NR Control of ventricular 
rate, Restoration of sinus 
rhythm 

Tsuneda, 
200614  
(QOLAF) 

RCT; 
Outpatient; 
Asia; 
Fair 

Total N: 29 
 
Arm 1: Beta 
blockers (19) 
 
Arm 2: Verapamil 
(22) 

Total: 
67 (SD 
8) 
 
Arm 1: 
68.6 
(SD 8.4) 
 
Arm 2: 
65.5 
(SD 7.7) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
91.8 mo 
(SD 
34.5 
mo) 
 
Arm 2: 
103.5 
mo (SD 
116.5 
mo) 

None Arm 1: 
10.53 
 
Arm 2: 
13.64 

NR NR Quality of life/functional 
status 

Siu, 200915 RCT; 
ER;  
Asia; 
Good 

Total N: 150 
 
Arm 1: Diltiazem 
(50) 
 
Arm 2: Digoxin 
(50) 
 
Arm 3: 
Amiodarone (50) 

Total: 
71.5 
(SD 
11.8) 
Arm 1: 
70.6 
(SD 
12.4) 
Arm 2: 
71.0 
(SD 
13.1) 
Arm 3: 
73.0 
(SD 9.7) 

Total: 0, 100, 
0 
Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 
Arm 3: 0, 
100, 0 

NR None NR Arm 1: 
63.8 (SD 
12.2) 
Arm 2: 66 
(SD 11) 
Arm 3: 
63.2 (SD 
11.9) 

NR Control of AF symptoms, 
Control of ventricular 
rate, Restoration of sinus 
rhythm, AF 
hospitalizations 

Abbreviations [complete list to be provided in final report]: AF = atrial fibrillation; CAD = coronary artery disease; CV = cardiovascular; ER = emergency room; HF = heart failure; LVEF = left 
ventricular ejection fraction; mo = month(s); N = number of participants; NR = not reported; RCT = randomized controlled trial; SD = standard deviation; wk = week(s); yr = year(s) 
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Appendix Table F-2. Study characteristics—KQ 2 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Van Gelder, 
200616 
(AFFIRM, 
RACE) 

Retrospective 
cohort;  
Outpatient; 
NR 
Fair 

Total N: 1091 a 
 
Arm 1: Strict (874) 
 
Arm 2: Lenient 
(217) 

Arm 1: 
69.3 
(9.1) 
 
Arm 2: 
68.1 
(9.2) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

NR None Arm 1: 
8 
 
Arm 2: 
52 

NR Arm 1: 
37 
 
Arm 2: 
28 

Composite outcome (all-
cause mortality, MI, CV 
hospitalizations);CV 
hospitalizations; MI; all-
cause mortality 

Groenveld, 
200917 
(RACE) 

Retrospective 
cohort; 
Outpatient; 
Europe; 
Good 

Total N: 214 
 
Arm 1: Strict (75) 
 
Arm 2: Lenient 
(139) 

Arm 1: 
70 (8)  
 
Arm 2: 
68 (10) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
Median 
662 
days 
(IQR, 66 
to 
14,909) 
 
Arm 2: 
Median 
408 
days 
(IQR, 14 
to 4219) 

None Arm 1: 
45 
 
Arm 2: 
50 

NR Arm 1: 
27 
 
Arm 2: 
27 

Composite outcome 
(cardiac mortality; heart 
failure symptoms; mixed 
embolic events, including 
stroke; bleeding events, 
including hemorrhagic 
stroke; bradyarrythmia; 
other adverse drug 
reaction); cardiac 
mortality; heart failure 
symptoms; mixed 
embolic events, including 
stroke; bleeding events; 
quality of life 

Van Gelder, 
201018 
(RACE II) 
 
Groenveld 
201119 
(RACE II 
substudy) 

RCT;  
Outpatient; 
Europe; 
Good 

Total N: 614 
 
Arm 1: Strict (303) 
 
Arm 2: Lenient 
(311) 

Total: 
68 (8) 
 
Arm 1: 
67 (9) 
 
Arm 2: 
69 (8) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
Median 
16 mo 
(IQR, 6 
to 54) 
 
Arm 2: 
Median 
20 mo 
(IQR, 6 
to 64) 

None Total: 
34.9 
 
Arm 1: 
36 
 
Arm 2: 
33.8 

Total: 52 
(12)  
 
Arm 1: 52 
(12)  
 
Arm 2: 52 
(11) 

Total: 
18.1 
 
Arm 1: 
14.5 
 
Arm 2: 
21.5 

Composite outcome 
(cardiac mortality; CV 
hospitalizations; stroke; 
other embolic events, 
excluding stroke; 
bleeding events, 
including hemorrhagic 
stroke; bradyarrythmia; 
proarrhythmias; other 
adverse drug reactions); 
cardiac mortality; heart 
failure symptoms; stroke; 
other embolic events, 
including stroke; bleeding 
events; all-cause 
mortality; control of AF 
symptoms; quality of life 
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aIncludes patients from Groenveld, 2009.17 

Abbreviations: AF = atrial fibrillation; AFFIRM = Atrial Fibrillation Follow-Up Investigation of Rhythm Management; CAD = coronary artery disease; CV = cardiovascular; IQR = interquartile 
range; LVEF = left ventricular ejection fraction; MI = myocardial infarction; mo = month(s); N = number of patients; NR = not reported; RACE(-II) = Rate Control Efficacy in Permanent Atrial 
Fibrillation(-II); RCT = randomized controlled trial; SD = standard deviation 
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Appendix Table F-3. Study characteristics—KQ 3 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Levy, 200120 RCT; 
Outpatient;  
UK; 
Good 

Total N: 36 
 
Arm 1: VVIR 
pacing + rate-
control 
medications (18) 
 
Arm 2: VVIR 
pacing + His-
bundle ablation 
(18) 

Total: 
69 (SD 
7) 
 
Arm 1: 
69 (SD 
7) 
 
Arm 2: 
68 
(SD8) 

Arm 1: 100, 
0, 0 
 
Arm 2: 100, 
0, 0 

Arm 1: 
3.5 
years 
(SD 3.8) 
 
Arm 2: 
3.8 
years 
(SD 4) 

None NR Arm 1: 67 
(SD 9) 
 
Arm 2: 61 
(SD 9) 

NR Control of ventricular 
heart rate (24-hour Holter 
monitor), Exercise 
duration by treadmill 
testing, Quality of 
life/functional status 

Weera-
sooriya, 
200321 
(AIRCRAFT = 
Australian 
Intervention 
Randomized 
Control of 
Rate in Atrial 
Fibrillation 
Trial) 
 
Lim, 200722 

RCT; 
NR; 
Australia/ NZ; 
Fair 

Total N: 99 
 
Arm 1: Rate-
control 
medications (50) 
 
Arm 2: AVN 
ablation + VVIR 
pacemaker (49) 

Total: 
68 (SD 
8.7) 
 
Arm 1: 
67.9 
(SD 9) 
 
Arm 2: 
68 (SD 
8.5) 

Arm 1: 100, 
0, 0 
 
Arm 2: 100, 
0, 0 

Total: 
68 mo 
(SD 
104) 
 
Arm 1: 
78 mo 
(SD 
131) 
 
Arm 2: 
58 (SD 
66) 

None NR NR Total: 
40 
 
Arm 1: 
38 
 
Arm 2: 
43 

All-cause mortality, 
Myocardial infarction, 
Control of AF symptoms, 
Control of ventricular 
rate, Quality of 
life/functional status, 
Exercise duration (by 
treadmill test) 

Kirkutis, 
200423 

RCT; 
NR; 
NR; 
Poor 

Total N: 76 
 
Arm 1: 
Amiodarone (38) 
 
Arm 2: AVN 
ablation + His 
bundle pacemaker 
(38) 

Total: 
62 
Min age: 
45 
Max 
age: 82 

100% 
“resistant 
chronic AF” 

NR None NR NR NR Control of ventricular rate 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Petrac, 
200524 

RCT;  
Outpatient; 
Europe; 
Good 

Total N: 102 
 
Arm 1: AVN 
ablation + VVIR 
pacemaker (52) 
 
Arm 2: AVN 
ablation + DDDR 
pacemaker + 
antiarrhythmic 
medication (50) 

Arm 1: 
62 (SD 
10) 
 
Arm 2: 
60 (SD 
11) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

NR None Arm 1: 
23.1% 
 
Arm 2: 
12% 

NR 
 

Arm 1: 
23.1% 
 
Arm 2: 
16.0% 

Cardiac mortality, Stroke, 
All-cause mortality, CV 
hospitalizations, 
Recurrence of AF, Heart 
failure symptoms, 
Myocardial ischemia, 
Composite outcome 
(cardiac mortality, stroke) 

Lee, 200025 RCT; 
NR; 
Asia (Taiwan); 
Fair 

Total N: 40 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
anterior) (18) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
posterior) (22) 

Arm 1: 
67 (SD 
8) 
Arm 2: 
66 (SD 
11) 

Arm 1: 0, 50, 
0 
Arm 2: 0, 45, 
0 

Arm 1: 
4.9 yr 
(SD 1.6) 
Arm 2: 
5.2 yr 
(SD 1.8) 

None NR Arm 1: 48 
(SD 7) 
Arm 2: 46 
(SD 9) 

Arm 1: 
6 
Arm 2: 
14 

Restoration of sinus 
rhythm, Control of 
ventricular rate 

Abbreviations [complete list to be provided in final report]: AF = atrial fibrillation; CAD = coronary artery disease; CV = cardiovascular; HF = heart failure; LVEF = left ventricular ejection fraction; 
mo = month(s); N = number of participants; NR = not reported; RCT = randomized controlled trial; SD = standard deviation; wk = week(s); yr = year(s) 
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Appendix Table F-4. Study characteristics—KQ 4 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Alp, 200026 RCT; 
NR; 
UK; 
Fair 

Total N: 59 
 
Arm 1: AL/AP (30) 
 
Arm 2: AP/AL (29) 

Arm 1: 
67.8 
(SD 8.1) 
Arm 2: 
66.8 
(SD 7.9) 

Arm 1: 0, 0, 
30 N 
Arm 2: 0, 0, 
29 N 

Arm 1: 
23 wk 
Arm 2: 
31 wk 

None NR Arm 1: 52 
(SD 17) 
Arm 2: 50 
(SD 12) 

Arm 1: 
6 N 
Arm 2: 
3 N 

Restoration of sinus 
rhythm (conversion) 

Capucci, 
20001 

RCT; 
Inpatient; 
Europe; 
Fair 

Total N: 61 
 
Arm 1: 
Amiodarone (31) 
 
Arm 2: Digoxin 
(30) 

Arm 1: 
59 (SD 
15) 
Arm 2: 
58 (SD 
10) 

Arm 1: 0, 0, 
31 N 
Arm 2: 0, 0, 
30 N 

Arm 1: 
16.3 wk 
(SD 6) 
Arm 2: 
18 wk 
(SD 5) 

None NR Arm 1: 49 
(SD 8) 
Arm 2: 50 
(SD 5) 

Arm 1: 
4 N 
Arm 2: 
5 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF, 
Control of ventricular rate 

Joglar, 200027 RCT; 
Outpatient; 
U.S. ; 
Good 
 

Total N: 64 
 
Arm 1: DCC 100 
(NR) 
 
Arm 2: DCC 200 
(NR) 
 
Arm 3: DCC 360 
(NR) 

Total: 
62 (SD 
11) 

Total: 0, 0, 
100 

NR None Total: 
14 N 

NR NR Restoration of sinus 
rhythm (conversion) 

Joseph, 
200028 

RCT; 
ER; 
Australia/N.Z. ; 
Fair 

Total N: 115 
 
Arm 1: Digoxin 
(36) 
 
Arm 2: 
Amiodarone (39) 
 
Arm 3: Sotalol 
(40) 

Arm 1: 
64.9 
(SE 2.0) 
Arm 2: 
61.3 
(SE 2.6) 
Arm 3: 
62.8 
(SE 2.4) 

NR NR None NR NR Arm 1: 
3 N 
Arm 2: 
8 N 
Arm 3: 
7 N 

Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Villani, 200029 RCT; 
Outpatient, 
ER; 
Europe; 
Fair 

Total N: 120 
 
Arm 1: Diltiazem 
(46) 
 
Arm 2: 
Amiodarone (44) 
 
Arm 3: Digoxin 
(30) 

Arm 1: 
59 (SD 
3) 
Arm 2: 
58 (SD 
7) 
Arm 3: 
56 (SD 
5) 

NR Arm 1: 
18.0 wk 
(SD 5( 
Arm 2: 
16.3 wk 
(SD 6) 
Arm 3: 
16 wk 
(SD 3) 

None NR Arm 1: 40 
(SD 5) 
Arm 2: 49 
(SD 8) 
Arm 3: 52 
(SD 5) 

Arm 1: 
5 N 
Arm 2: 
4 N 
Arm 3: 
1 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF  

Ricard, 
200130 

RCT; 
NR; 
Europe; 
Fair 

Total N: 57 
 
Arm 1: 
Monophasic (30) 
 
Arm 2: Biphasic 
(27) 

Arm 1: 
69 (SD 
10) 
Arm 2: 
66 (SD 
12) 

Arm 1: 0, 2 
N, 0 
Arm 2: 0, 2 
N, 0 

NR None NR Arm 1: 
0.58 (SD 
0.10) 
Arm 2: 
0.56 (SD 
0.11) 

Arm 1: 
6 N 
Arm 2: 
2 N 

Restoration of sinus 
rhythm (conversion) 

Van Noord, 
200112 
(VERDICT) 

RCT; 
NR; 
Europe;  
Poor 

Total N: 97 
 
Arm 1: Verapamil 
(48) 
 
Arm 2: Digoxin 
(49) 

Arm 1: 
66 (SD 
13) 
Arm 2: 
66 (SD 
11) 

NR Arm 1: 
Median 
18 days 
Arm 2: 
Median 
21 days 

None NR NR Arm 1: 
12 N 
Arm 2: 
8 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF  

De Simone, 
200231 

RCT; 
Inpatient; 
Europe;  
Poor 

Total N: 88 
 
Arm 1: Verapamil 
+ DCC (43) 
 
Arm 2: DCC (45) 

Arm 1: 
60 (SD 
11) 
Arm 2: 
60 (SD 
12) 

NR Arm 1: 
94 days 
(SD 79) 
Arm 2: 
87 days 
(SD 65) 

None NR Arm 1: 50 
(SD 8.1) 
Arm 2: 50 
(SD 7) 

Arm 1: 
6 N 
Arm 2: 
7 N 

Recurrence of AF  

Kirchhof, 
200232 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 108 
 
Arm 1: AP (52) 
 
Arm 2: AL (56) 

Arm 1: 
62 (SD 
2) 
Arm 2: 
58 (SD 
2) 

Arm 1: 0, 0, 
52 N 
Arm 2: 0, 0, 
56 N 

Arm 1: 
Median 
5 (IQR 
0.1-120) 
Arm 2: 
Median 
4 (IQR 
0.1-120 

None Arm 1: 
7 N 
Arm 2: 
13 N 

NR Arm 1: 
13 N 
Arm 2: 
14 N 

Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Page, 200233 RCT; 
NR; 
U.S., Europe;  
Good 

Total N: 203 
 
Arm 1: 
Monophasic (107) 
 
Arm 2: Biphasic 
(96) 

Arm 1: 
65 (SD 
13) 
Arm 2: 
65 (SD 
14) 

NR NR None Arm 1: 
31 
Arm 2: 
31 

NR Arm 1: 
19 
Arm 
2:24 

Restoration of sinus 
rhythm (conversion) 

Rashba, 
200234 

RCT; 
NR; 
U.S. ; 
Fair 

Total N: 110 
 
Arm 1: Standard 
(55) 
Arm 2: Reverse 
(55) 

NR NR NR None NR NR NR Restoration of sinus 
rhythm (conversion) 

Boos, 200335 RCT; 
NR; 
UK; 
Fair 

Total N: 107 
 
Arm 1: Initial 360 
DCC (50) 
 
Arm 2: Initial 200 
DCC (57) 

Arm 1: 
64.4 
(SD 
10.5) 
Arm 2: 
67.7 
(SD 9.6) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

NR None NR NR Arm 1: 
24 
Arm 2: 
25 

Restoration of sinus 
rhythm (conversion) 

Khaykin, 
200336 

RCT; 
Inpatient; 
Canada;  
Good 

Total N: 56 
 
Arm 1: 
Monophasic (28) 
 
Arm 2: Biphasic 
(28) 

Arm 1: 
59.7 
(SD 
10.8) 
Arm 2: 
58.3 
(SD 
14.6) 

NR Arm 1: 
26 wk 
(SD 19) 
Arm 2: 
24 wk 
(SD 18) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR NR NR Restoration of sinus 
rhythm (conversion) 

Manios, 
200337 

RCT; 
NR; 
Europe; 
Fair 

Total N: 106 
 
Arm 1: Diltiazem 
(35) 
 
Arm 2: 
Amiodarone (34) 
 
Arm 3: Placebo 
(37) 

Arm 1: 
64 (SD 
8) 
Arm 2: 
66 (SD 
7) 
Arm 3: 
62 (SD 
11) 

NR Arm 1: 
37 mo 
(SD 35) 
Arm 2: 
35 mo 
(SD 29) 
Arm 3: 
32 mo 
(SD 34) 

None NR Arm 1: 61 
(SD 8.6) 
Arm 2: 59 
(SD 6.3) 
Arm 3: 62 
(SD 6.6) 

Arm 1: 
4 N 
Arm 2: 
4 N 
Arm 3: 
2 N 

Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Marinsek, 
200338 

RCT; 
Outpatient 
Europe 
(Slovenia) ; 
Fair 

Total N: 83 
 
Arm 1: 
Monophasic (40) 
 
Arm 2: Biphasic 
(43) 

Arm 1: 
67 (SD 
8) 
Arm 2: 
69 (SD 
6) 

NR NR None NR Arm 1: 57 
(SD 11) 
Arm 2: 56 
(SD 11) 

Arm 1: 
8 
Arm 2: 
14 

Maintenance of sinus 
rhythm 

Scholten, 
200339 

RCT; 
NR; 
Europe; 
Fair 

Total N: 227 
 
Arm 1: 
Monophasic (109) 
Arm 2: Biphasic 
(118) 

Arm 1: 
59.9 
(SD 
14.0) 
Arm 2: 
59.6 
(SD 
12.4) 

NR Arm 1: 
Median 
41 days 
Arm 2: 
Median 
20.5 

None Arm 1: 
12 N 
Arm 2: 
11 N 

NR Arm 1: 
6 N 
Arm 2: 
5 N 

Restoration of sinus 
rhythm (conversion) 

Kanoupakis, 
200440 

 RCT; 
Outpatient; 
Europe; 
Fair 

Total N: 142 
 
Arm 1: Carvedilol 
(48) 
 
Arm 2: 
Amiodarone (48) 
 
Arm 3: Control 
(46) 

Arm 1: 
66 (SD 
9) 
Arm 2: 
64 (SD 
8) 
Arm 3: 
61 (SD 
10) 

Arm 1: 0, 0, 
48 N 
Arm 2: 0, 0, 
48 N 
Arm 3: 0, 0, 
46 N 

Arm 1: 
10 mo 
(SD 8) 
Arm 2: 
10 mo 
(SD 12) 
Arm 3: 
13 mo 
(SD 17) 

None NR Arm 1: 60 
(SD 7.3) 
Arm 2: 58 
(SD 5.6) 
Arm 3: 57 
(SD 9) 

Arm 1: 
6 N 
Arm 2: 
5 N 
Arm 3: 
4 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF  
 

Lindholm, 
20048 

RCT; 
Outpatient; 
Europe; 
Fair 

Total N: 100 
 
Arm 1: Digoxin 
(50) 
 
Arm 2: Verapamil 
(50) 

Arm 1: 
72 (SD 
7) 
Arm 2: 
66 (SD 
10) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Total: 
8.4 mo 
Arm 1: 
7.5 mo 
(SD 6) 
Arm 2: 
10.7 mo 
(SD 8.5) 

None NR NR NR Control of ventricular 
rate, Maintenance of 
sinus rhythm, 
Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Rashba, 
200441 

RCT; 
NR; 
U.S. ; 
Fair 

Total N: 120 
 
Arm 1: 20 DCC 
(30) 
 
Arm 2: 50 DCC 
(30) 
100 DCC (30) 
 
Arm 3: 200 DCC 
(30) 

Arm 1: 
65 (SD 
12) 
Arm 2: 
69 (SD 
13) 
Arm 3: 
65 (SD 
12) 
Arm 4: 
63 (SD 
10) 

NR Arm 1: 
71 days 
(SD 80) 
Arm 2: 
86 (SD 
100) 
Arm 3: 
136 
days 
(SD 
177) 
Arm 4: 
176 
days 
(SD 
371) 

None NR Arm 1: 50 
(SD 16) 
Arm 2: 41 
(SD 16) 
Arm 3: 50 
(SD 13) 
Arm 4: 50 
(SD 15) 

Arm 1: 
33 
Arm 2: 
30 
Arm 3: 
33 
Arm 4: 
27 

Restoration of sinus 
rhythm (conversion) 

Siaplaouras, 
200442 

RCT; 
NR; 
Europe; 
Fair 

Total N: 216 
 
Arm 1: Biphasic 
(NR) 
 
Arm 2: 
Monophasic (NR) 

Arm 1: 
65 (SD 
10) 
Arm 2: 
66 (SD 
10) 

NR Arm 1: 
3.2 mo 
(SD 4) 
Arm 2: 
4.1 mo 
(SD 10) 
 
 
 

None NR Arm 1: 62 
(SD 15) 
Arm 2: 59 
(SD 13) 

Arm 1: 
17 
Arm 2: 
20 

Recurrence of AF, 
Restoration of sinus 
rhythm (conversion) 

Thomas, 
20049 

 RCT; 
ER; 
Australia/N.Z. ; 
Fair 

Total N: 140 
 
Arm 1: 
Amiodarone (52) 
 
Arm 2: Sotalol 
(45) 
 
Arm 3: Digoxin 
(43) 

Arm 1: 
54.3 
(SD 
15.9) 
Arm 2: 
57.7 
(SD 
15.9) 
Arm 3: 
55.5 
(SD 
16.5) 

NR NR None NR NR Total: 
15 
Arm 1: 
7 
Arm 2: 
4 
Arm 3: 
4 

Restoration of sinus 
rhythm (conversion), 
Control of ventricular rate 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Alatawi, 
200543 

 RCT; 
Inpatient; 
U.S. ; 
Fair 

Total N: 141 
 
Arm 1: Truncated 
(70) 
 
Arm 2: Rectilinear 
(71) 

Arm 1: 
65.3 
(SD 
14.5 ) 
Arm 2: 
67.6 
(SD 
12.9) 

NR NR None NR Arm 1: 
53.9 (SD 
12.7) 
Arm 2: 
54.0 (SD 
13.0) 

Arm 1: 
20 
Arm 2: 
32 

Restoration of sinus 
rhythm (conversion) 

Kirchhof, 
200544 

 RCT; 
Outpatient; 
Europe;  
Good 

Total N: 201 
 
Arm 1: Steel (104) 
 
Arm 2: Adhesive 
(97) 

Arm 1: 
63 (SD 
1) 
Arm 2: 
63 (SD 
1) 

NR Arm 1: 
8.1 mo 
(SD 2) 
Arm 2: 
4.5 mo 
(SD 0.2) 

None NR NR Arm 1: 
36 N 
Arm 2: 
25 N 

Restoration of sinus 
rhythm (conversion) 

Korantzo-
poulos, 
200545 

 RCT; 
Inpatient; 
Europe 
(Greece);  
Good 

Total N: 100 
 
Arm 1: Ibutilide 
(51) 
 
Arm 2: 
Propafenone + 
ibutilide (49) 

Total: 
65 (SD 
10) 
Arm 1: 
66 (SD 
9) 
Arm 2: 
65 (SD 
11) 

Total: 0, 0, 
100 
Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Total: 
99 days 
(SD 92) 
Arm 1: 
98 days 
(SD 83) 
Arm 2: 
99 days 
(SD 
100) 

None NR Arm 1: 58 
(SD 6) 
Arm 2: 59 
(SD 10) 

Arm 1: 
19 
Arm 2: 
16 

Restoration of sinus 
rhythm (conversion) 

Siaplaouras, 
200546 

RCT; 
NR; 
Europe; 
Fair 

Total N: 123 
 
Arm 1: AP (60) 
 
Arm 2: AL (63) 

Arm 1: 
67 (SD 
10) 
Arm 2: 
66 (SD 
10) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 
3.0 mo 
(SD 5) 
Arm 2: 
3.8 mo 
(SD 9) 

None NR Arm 1: 60 
(SD 13) 
Arm 2: 59 
(SD 13) 

Arm 1: 
10 N 
Arm 2: 
16 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF  
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Singh, 200547 
(SAFE-T) 
 
Atwood, 
200748 
 
Batcher, 
200749 
 
Singh, 2009 50 

RCT; 
Outpatient; 
US;  
Good 

Total N: 665 
 
Arm 1: 
Amiodarone (267) 
 
Arm 2: Sotalol 
(261) 
 
Arm 3: Placebo 
(137) 

Arm 1: 
67.1 
(SD 9.4) 
Arm 2: 
66.8 
(SD 8.9) 
Arm 3: 
67.7 
(SD 9.8) 

NR NR None Arm 1: 
67 N 
Arm 2: 
72 N 
Arm 3: 
33 N 

Arm 1: 
0.505 (SD 
0.124) 
Arm 2: 
0.515 (SD 
0.119) 
Arm 3: 
0.494 (SD 
0.127) 

Arm 1: 
71 N 
Arm 2: 
66 N 
Arm 3: 
31 N 

Restoration of sinus 
rhythm (conversion) 
Stroke 
All-cause mortality 
Recurrence of AF  

Ambler, 
200651 

RCT; 
NR; 
UK; 
Fair 

Total N: 128 
 
Arm 1: 
Monophasic (NR) 
 
Arm 2: Biphasic 
(NR) 

Total: 
Median 
70 (NR) 
Min 
Age: 22 
Max 
Age: 87 

NR NR None NR NR NR Restoration of sinus 
rhythm (conversion) 

Brazdzionyte, 
200652 

RCT; 
NR; 
Europe; 
Fair 

Total N: 103 
 
Arm 1: AL (55) 
 
Arm 2: AP (48) 

Arm 1: 
63.84 
(SD 
11.67) 
Arm 2: 
62.31 
(SD 
10.37) 

Total: 0, 0, 
103 N 
Arm 1: 0, 0, 
55 N 
Arm 2: 0, 0, 
48 N 

NR None NR Arm 1: 
48.6 (SD 
9.45) 
Arm 2: 
48.8 (SD 
6.08) 

Arm 1: 
47.3 
Arm 2: 
33.3 

Restoration of sinus 
rhythm (conversion) 

Hemels, 
200611 
(VERDICT) 

RCT; 
NR; 
Europe 
(Netherlands) ; 
Fair 

Total N: 144 
 
Arm 1: Digoxin 
(70) 
 
Arm 2: Verapamil 
(74) 

Arm 1: 
65 (SD 
11) 
Arm 2: 
65 (SD 
8) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 
140 
days 
Arm 2: 
117 
days 

None Arm 1: 
7 
Arm 2: 
5 

NR Arm 1: 
19 
Arm 2: 
12 

Control of ventricular 
rate, Restoration of sinus 
rhythm (conversion) 
Recurrence of AF, 
Maintenance of sinus 
rhythm, 
Quality of life/ Functional 
status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Hofmann, 
200613 

RCT; 
Inpatient; 
Europe;  
Good 

Total N: 100 
 
Arm 1: 
Amiodarone (50) 
 
Arm 2: Digoxin 
(50) 

Arm 1: 
68.3 
(SD 13) 
Arm 2: 
69.3 
(SD 13) 

Total: 0, 11, 
12 
Arm 1: 0, 12, 
10 
Arm 2: 0, 10, 
14 

NR None Total: 
12 
Arm 1: 
16 
Arm 2: 
8 

Arm 1: 
55.2 (SD 
19) 
Arm 2: 
54.3 (SD 
14) 

NR Control of ventricular 
rate, Restoration of sinus 
rhythm (conversion) 

Mazzocca, 
200653 

RCT; 
NR; 
Europe; 
Fair 

Total N: 50 
 
Arm 1: DCC (25) 
 
Arm 2: Ibutilide + 
DCC (25) 

Arm 1: 
64 (SD 
14) 
Arm 2: 
69 (SD 
9) 

NR Arm 1: 
86 days 
(SD 79) 
Arm 2: 
84 days 
(SD 73) 

None NR Arm 1: 53 
(SD 9) 
Arm 2: 53 
(SD 10) 

NR 
 

Restoration of sinus 
rhythm (conversion) 

Redfearn, 
200654 

RCT; 
NR; 
UK; 
Fair 

Total N: 23 
 
Arm 1: 
Verapamil+DCC 
(9) 
 
Arm 2: DCC (14) 

Arm 1: 
63.9 
(SD 
13.7) 
Arm 2:: 
69.9 
(SD 8.1) 

NR Arm 1: 
9.13 mo 
(SD 
3.94) 
Arm 2:: 
11.2 mo 
(SD 
12.9) 

None NR NR NR Maintenance of sinus 
rhythm 

Vijayalakshmi, 
200655 

RCT; 
NR; 
UK; ;  
Good 

Total N: 94 
 
Arm 1: Control 
(31) 
 
Arm 2: 
Amiodarone (27) 
 
Arm 3: Sotalol 
(36) 

Arm 1: 
64.8 
(SD 9.1) 
Arm 2: 
65.5 
(SD 
10.5) 
Arm 3: 
62.8 
(SD 9.3) 

NR Arm 1: 7 
mo (SD 
4) 
Arm 2: 
6.6 mo 
(SD 3.9) 
Arm 3: 
7.3 mo 
(SD 4.4) 

None Arm 1: 
1 N 
Arm 2: 
1 N 
Arm 3: 
1 N 

Arm 1: 40 
Arm 2: 51 
Arm 3: 40 

NR All-cause mortality, 
Maintenance of sinus 
rhythm, 
Restoration of sinus 
rhythm (conversion) 

Boodhoo, 
200756 

RCT; 
NR; 
UK; 
Fair 

Total N: 261 
 
Arm 1: Initial 200J 
(125) 
 
Arm 2: 360 DCC 
(136) 

Arm 1: 
70 (SD 
10) 
Arm 2: 
72 (SD 
10) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

NR None Arm 1: 
6 
Arm 2: 
1 

Arm 1: 65 
Arm 2: 65 

Arm 1: 
11 
Arm 2: 
9 

Restoration of sinus 
rhythm (conversion), 
Maintenance of sinus 
rhythm, 
All-cause mortality, 
Mixed embolic events 
including stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Hassan, 
200757 

RCT; 
ER; 
U.S. ; 
Fair 

Total N: 50 
 
Arm 1: Diltiazem 
(24) 
 
Arm 2: Esmolol 
(26) 

Arm 1: 
62 (SD 
15) 
Arm 2: 
65 (SD 
15) 

Arm 1: 0, 8 
N, 0 
Arm 2: 0, 11 
N, 0 

NR None NR Arm 1: 
54.5 (SD 
14) 
Arm 2: 
50.5 (SD 
14) 

Arm 1: 
4 N 
Arm 2: 
2 N 

Restoration of sinus 
rhythm (conversion), 
Control of ventricular rate 

Kafkas, 
200758 

RCT; 
Inpatient;  
Europe; 
Fair 

Total N: 152 
 
Arm 1: Ibutilide 
(79) 
 
Arm 2: 
Amiodarone (73) 

Arm 1: 
62 (SD 
16) 
Arm 2: 
64 (SD 
18) 

NR NR None NR Arm 1: 53 
(SD 6) 
Arm 2: 52 
(SD 8) 

Arm 1: 
36 N 
Amiod
arone : 
38 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF  

Kawabata, 
200759 

RCT; 
ER; 
S. America;  
Good 

Total N: 154 
 
Arm 1: Biphasic 
(77) 
 
Arm 2: 
Monophasic (77) 

Arm 1: 
55 (SD 
13.5) 
Arm 2: 
60 (SD 
13.3) 

NR NR None NR NR Arm 1: 
3 N 
Arm 2: 
10 N 

Restoration of sinus 
rhythm (conversion) 

Nergardh, 
200760 

RCT; 
NR; 
Europe 
(Sweden) ;  
Good 

Total N: 168 
 
Arm 1: Metoprolol 
+ DCC (83) 
 
Arm 2: Placebo + 
DCC (85) 

Arm 1: 
68.2 
(SD 
10.1) 
Arm 2: 
66.5 
(SD 
12.2) 

NR Arm 1: 
5.3 mo 
(SD 2.9) 
Arm 2: 
5.1 mo 
(SD 2.8) 

None NR Arm 1: 
48.6 (SD 
7.9) 
Arm 2: 
49.7 (SD 
6.7) 

Arm 1: 
4 N 
Arm 2: 
3 N 

Control of ventricular 
rate, Maintenance of 
sinus rhythm, 
Restoration of sinus 
rhythm (conversion), All-
cause mortality, 
Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Glover, 
200861 
(BEST AF) 

RCT; 
Outpatient; 
UK (N. Ireland) 
;  
Good 

Total N: 380 
 
Arm 1: Electrical 
cardioversion (low 
energy) (193) 
 
Arm 2: Electrical 
cardioversion 
(high energy) 
(187) 

Total: 
67 (SD 
10) 
Arm 1: 
66.8 
(SD 9.7 
) 
Arm 2: 
67.1 
(SD 10) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Total: 
Median 
6.0 mo 
(IQR 3-
11) 
Arm 1: 
Median 
6.0 mo 
(IQR 
4.0-
12.0) 
Arm 2: 
Median 
6.0 mo 
(IQR 
3.0-9.0) 

None NR Arm 1: 52 
(SD 27) 
Arm 2: 49 
(SD 29) 

Arm 1: 
34 
Arm 2: 
27 

Restoration of sinus 
rhythm 

Mortensen, 
200862 

RCT; 
Inpatient, 
Outpatient, 
ER; 
Europe; 
Fair 

Total N: 95 
 
Arm 1: Biphasic 
(48) 
 
Arm 2: 
Monophasic (47) 

Total: 
62 (SD 
13) 
Arm 1: 
62 (SD 
12) 
Arm 2: 
62 (SD 
13) 

NR NR None NR NR Total: 
23.1 
Arm 1: 
27.0 
Arm 2: 
19.1 

Restoration of sinus 
rhythm (conversion) 

Fragakis, 
200963 

RCT; 
Inpatient, 
Outpatient, 
ER; 
Europe; 
Fair 

Total N: 90 
 
Arm 1: Esmolol + 
ibutilide (44) 
 
Arm 2: Ibutilide 
(46) 

Total: 
63 (SD 
13.5) 
Arm 1: 
63 (SD 
11.5) 
Arm 2: 
63 (SD 
15) 

Arm 1: 0, 80, 
0 
Arm 2: 0, 75, 
0 

Arm 1: 
16 days 
(SD 42) 
Arm 2: 
19 days 
(SD 30) 

None NR Arm 1: 63 
(SD 6) 
Arm 2: 61 
(SD 7) 

Arm 1: 
11 
Arm 2: 
9 

Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Balla, 201164 RCT; 
ER; 
Europe;  
Good 

Total N: 160 
 
Arm 1: Flecainide 
(40) 
 
Arm 2: 
Amiodarone (40) 
Arm 3: 
Propafenone (40) 
 
Arm 4: Placebo 
(40) 

Arm 1: 
57.9 
(SD 9.5) 
Arm 2: 
58.9 
(SD 
10.4) 
Arm 3: 
57.4 
(SD 9.8) 
Arm 4: 
58.6 
(SD 
10.7) 

NR Arm 1: 
16.2 hr 
(SD 9.1) 
Arm 2: 
19.1 hr 
(SD 
12.4) 
Arm 3: 
18.6 hr 
(SD 4.2) 
Arm 4: 
17.8 hr 
(SD 
13.9) 

None NR NR NR Restoration of sinus 
rhythm (conversion) 

Abbreviations: [To be added in final CER]
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Appendix Table F-5. Study characteristics—KQ 5 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Capucci, 
20001  

RCT; 
Inpatient; 
Europe; 
Fair 

Total N: 61 
 
Arm 1: 
Amiodarone (31) 
 
Arm 2: Diltiazem 
(30)  

Arm 1: 
59 (SD 
15) 
Arm 2: 
58 (SD 
10) 

Arm 1: 0, 0, 
31 N 
Arm 2: 0, 0, 
30 N 

Arm 1: 
16.3 wk 
(SD 6) 
Arm 2: 
18 wk 
(SD 5) 

None NR Arm 1: 49 
(SD 8) 
Arm 2: 50 
(SD 5) 

Arm 1: 
4 N 
Arm 2: 
5 N 

Restoration of sinus 
rhythm (conversion), 
Recurrence of AF, 
Control of ventricular rate 

Kochiadakis, 
200065 

RCT; 
Outpatient, 
ED; 
Europe 
(Greece); 
Fair 

Total N: 186 
 
Arm 1: 
Amiodarone (65) 
 
Arm 2: Sotalol 
(61) 
 
Arm 3: Placebo 
(60) 

Arm 1: 
63.2 
(SD 9.0) 
Arm 2: 
62.8 
(SD 8.0) 
Arm 3: 
62.8 
(SD 9.6) 

Arm 1: 0, 65, 
35 
Arm 2: 0, 64, 
36 
Arm 3: 0, 67, 
33 

Arm 1: 9 
mo (SD 
6) 
Arm 2: 
10 mo 
(SD 8) 
Arm 3: 8 
mo (SD 
7) 

None NR Arm 1: 54 
(SD 12) 
Arm 2: 52 
(SD 13) 
Arm 3: 55 
(SD 12) 

NR Composite outcome 
(Recurrence of AF, Other 
adverse drug reaction) 
Composite outcome 
(Maintenance of sinus 
rhythm free of side 
effects); 
Death due to arrhythmia; 

Kochiadakis, 
200066 

RCT; 
ED; 
Europe 
(Greece); 
Fair 

Total N: 214 
 
Arm 1: 
Amiodarone (75) 
 
Arm 2: Sotalol 
(75) 
 
Arm 3: 
Propafenone (64) 

Total: 
64 (SD 
8) 
Arm 1: 
63 (SD 
9) 
Arm 2: 
64 (SD 
8) 
Arm 3: 
65 (SD 
7) 

Arm 1: 0, 60, 
40 
Arm 2: 0, 59, 
41 
Arm 3: 0, 70, 
30 

Arm 1: 
10 mo 
(SD 5) 
Arm 2: 9 
mo (SD 
7) 
Arm 3: 9 
mo (SD 
8) 

None NR Arm 1: 53 
(SD 11) 
Arm 2: 54 
(SD 13) 
Arm 3: 53 
(SD 12) 

NR Recurrence of AF, 
Composite outcome 
(Recurrence of AF, Other 
adverse drug reaction); 
Composite outcome 
(Maintenance of sinus 
rhythm, free from 
adverse drug reaction) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Roy, 200067  
(Canadian 
Trial of Atrial 
Fibrillation) 
 
Dorian, 
200368 
 
Dorian, 2002 
69 
 
Lumer, 200270 

RCT; 
NR; 
Canada; 
Good 

Total N: 403 
 
Arm 1: 
Amiodarone (201) 
 
Arm 2: Sotalol or 
propafenone (202) 

Arm 1: 
65 (SD 
11) 
Arm 2: 
65 (SD 
11) 

Arm 1: 0, 49, 
51  
Arm 2: 0, 43, 
57 

NR None NR NR Arm 1: 
19 
Arm 2: 
18 

All-cause mortality,  
Death due to arrhythmia, 
Stroke, AF hospital-
izations, Control of AF 
symptoms, Recurrence 
of AF, Quality of Life 

Bellandi, 
200171 

RCT; 
NR; 
Europe; 
Fair 

Total N: 300 
 
Arm 1: 
Propafenone 
(102) 
 
Arm 2: Sotalol 
(106) 
 
Arm 3: Placebo 
(92) 

Total: 
52 (SD 
18) 
Arm 1: 
50 (SD 
17) 
Arm 2: 
53 (SD 
18) 
Arm 3: 
54 (SD 
18) 

NR Arm 1: 
27 hrs 
(SD 9) 
Arm 2: 
28 hrs 
(SD 11) 
Arm 3: 
29 hrs 
(SD 11) 

None NR Arm 1: 55 
(SD 4) 
Arm 2: 56 
(SD 3) 
Arm 3: 55 
(SD 3) 

Arm 1: 
20 N 
Arm 2: 
21 N 
Arm 3: 
18 N 

Maintenance of sinus 
rhythm 
Recurrence of AF 

Khargi, 
200172 

RCT; 
Inpatient, 
Outpatient; 
Europe; 
Fair 

Total N: 30 
 
Arm 1: 
Concomitant 
surgical Maze 
procedure (15) 
 
Arm 2: MV 
surgery alone (15) 

Arm 1: 
64.7 
Arm 2: 
69.7 

NR NR None NR NR NR Maintenance of sinus 
rhythm 
All-cause mortality 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Plewan, 
200173 

RCT; 
NR; 
Europe; 
Fair 

Total N: 128 
 
Arm 1: Bisoprolol 
(64) 
 
Arm 2: Sotalol 
(64) 

Total: 
59  (SD 
12) 
Arm 1: 
59 (SD 
6) 
Arm 2: 
59 (SD 
10) 

NR Total: 
8.7 mo 
(SD 
17.5) 
Arm 1: 
7.4 mo 
(SD 8.3) 
Arm 2: 
10.0 mo 
(SD 
23.1) 

None NR Total: 41 
(SD 5) 
Arm 1: 41 
(SD 7) 
Arm 2: 42 
(SD 5) 

Total: 
45 N 
Arm 1: 
23 N 
Arm 2: 
22 N 

Maintenance of sinus 
rhythm 
Recurrence of AF  

Bertaglia, 
200274 

RCT; 
Inpatient, 
Outpatient; 
Europe;  
Poor 

Total N: 90 
 
Arm 1: Electrical 
cardioversion + 
AAD (45) 
 
Arm 2: AAD (45) 

Arm 1: 
68 (SD 
7.6) 
Arm 2: 
69 (SD 
9.5) 

Arm 1: 0, 0, 
45 N 
Arm 2: 0, 0, 
45 N 

Arm 1: 
31.6 mo 
(SD 
34.4) 
Arm 2: 
39.9 mo 
(SD 
36.7) 

None NR Arm 1: 
56.8 (SD 
9) 
Arm 2: 
56.1 (SD 
9.1) 

Arm 1: 
9 
Arm 2: 
18 

Recurrence of AF 

De Simone, 
200231 

RCT; 
Inpatient; 
Europe; 
Poor 

Total N: 88 
 
Verapamil (43) 
Control (45)) 

Verapa
mil, 
Electrica
l 
cardiove
rsion: 60 
(SD 11) 
Electrica
l 
cardiove
rsion: 60 
(SD 12) 

NR Verapa
mil, 
Electrica
l 
cardiove
rsion: 94 
days 
(SD 79) 
Electrica
l 
cardiove
rsion: 87 
days 
(SD 65) 

None NR Verapamil, 
Electrical 
cardiovers
ion: 50 
(SD 8.1) 
Electrical 
cardiovers
ion: 50 
(SD 7) 

Verapa
mil, 
Electric
al 
cardiov
ersion: 
6 N 
Electric
al 
cardiov
ersion: 
7 N 

Recurrence of AF  
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Deneke, 
200275 

RCT; 
NR; 
Europe 
(Germany); 
Good 

Total N: 30 
 
Arm 1: 
Concomitant 
surgical Maze 
procedure (15) 
 
Arm 2: MV 
surgery alone (15) 

Total: 
68 
Arm 1: 
64.7 
Arm 2: 
69.7 

 
 
Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
3.6 yr 
Arm 2: 
3.7 yr 

None NR Arm 1: 64 
(SD 11) 
Arm 2: 61 
(SD 9) 

NR Restoration of sinus 
rhythm (conversion) 
Maintenance of sinus 
rhythm 
Heart failure symptoms 
Control of AF symptoms 
All-cause mortality 

Akpinar, 
200376 

RCT; 
Inpatient; 
Europe; 
Fair 

Total N: 67 
 
Arm 1: AF ablation 
by PVI + surgical 
Maze procedure 
(33) 
 
Arm 2: MV 
surgery alone (34) 

Arm 1: 
53 (SD 
10) 
Arm 2: 
50 (SD 
8) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 
19.87 
mo (SD 
10.59) 
Arm 2: 
21.97 
mo (SD 
13.90) 

None NR Arm 1: 
55.19 (SD 
6.34) 
Arm 2: 
55.03 (SD 
8.12) 

NR Maintenance of sinus 
rhythm 
All-cause mortality 
Mixed embolic events 
including stroke 
Quality of life/ Functional 
status 

Anonymous, 
200377 
(AFFIRM) 
 

RCT; 
NR; 
NR; 
Fair 

Total N: 256 
 
Arm 1: 
Amiodarone  (131) 
 
Arm 2: Sotalol 
(125) 

Arm 1: 
67.9 
(SD 8.5) 
Arm 2: 
70.4 
(SD 8.9) 

NR NR None Arm 1: 
15.3 
Arm 2: 
25.6 

NR Arm 1: 
27.5 
Arm 2: 
20 

Recurrence of AF  
All-cause mortality 
Cardiac mortality 
Maintenance of sinus 
rhythm 



F-25 
 

Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

De Simone, 
200378 
(VEPARAF) 

RCT; 
Inpatient; 
Europe; 
Fair 

Total N: 324 
 
Arm 1: 
Amiodarone (82) 
 
Arm 2: Flecainide 
(80) 
 
Arm 3: 
Amiodarone + 
verapamil (81) 
 
Arm 4: Flecainide 
+ verapamil (81) 

Arm 1: 
62 (SD 
10.5) 
Arm 2: 
61.2 
(SD 
10.7) 
Arm 3: 
63.4 
(SD 
11.9) 
Arm 4: 
62.5 
(SD 
11.4) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 
Arm 3: 0, 0, 
100 
Arm 4: 0, 0, 
100 

Arm 1: 
65.7 
days 
(SD 
47.7) 
Arm 2: 
67.8 
days 
(SD 
54.6) 
Arm 3: 
63.9 
days 
(SD 
48.6) 
Arm 4: 
73.3 
days 
(SD 
75.6) 

None NR Arm 1: 
49.1 (SD 
6.4) 
Arm 2: 
50.8 (SD 
7.2) 
Arm 3: 
50.7 (SD 
6.7) 
Arm 4: 
51.3 (SD 
7.6) 

Arm 1: 
11 
Arm 2: 
14 
Arm 3: 
10 
Arm 4: 
6 

Recurrence of AF  
Maintenance of sinus 
rhythm 

Jessurun, 
200379 

RCT; 
Inpatient; 
UK; 
Fair 

Total N: 35 
 
Arm 1: 
Concomitant 
surgical Maze 
procedure (25) 
 
Arm 2: MV 
surgery alone (10) 

Arm 1: 
64 (SD 
12) 
Arm 2: 
64 (SD 
9) 

Arm 1: 12 N, 
13 N, 0 
Arm 2: 8 N, 
2, N, 0 

NR None NR NR NR Control of AF symptoms  
Quality of life/ Functional 
status 
Maintenance of sinus 
rhythm 

Katritsis, 
200380 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 90 
 
Arm 1: Bisoprolol 
(47) 
 
Arm 2: Carvedilol 
(43) 

Arm 1: 
66 (9) 
Arm 2: 
65 (10) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 
 

NR None NR NR 
 

Arm 1: 
9 
Arm 2: 
8 
 

Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Krittaya-
phong, 200381 

RCT; 
Inpatient, 
Outpatient; 
Asia;  
Fair 

Total N: 30 
 
Arm 1: 
Amiodarone (15) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter), 
Amiodarone (15) 

Arm 1: 
48.6 
(SD 
15.4) 
Arm 2: 
53.3 
(SD 
10.5) 

Arm 1: 0, 60, 
40 
Arm 2: 0, 
73.3, 26.7 

Arm 1: 
48.2 mo 
(SD 
63.7) 
Arm 2: 
62.9 mo 
(SD 
58.3) 

None NR Arm 1: 
61.8 (SD 
8.8) 
Arm 2: 
63.7 (SD 
9.5) 

Arm 1: 
6.7 
Arm 2: 
6.7 

Recurrence of AF  
Control of AF symptoms  
Quality of life/ Functional 
status 

Schuetz, 
200382 

RCT; 
NR; 
Europe; 
Fair 

Total N: 43 
 
Arm 1: 
Concomitant AF 
ablation (open 
surgical) (24) 
 
Arm 2: MV 
surgery or CABG 
alone (19) 

Total: 
67 (SD 
9.4) 
Arm 1: 
64.57 
(SD 
10.03) 
Arm 2: 
70.21 
(SD 7.9) 

Arm 1: 24 N, 
0, 0 
Arm 2: 19 N, 
0, 0 

Total: 
6.2 yr 
(SD 6.9) 
Arm 1: 
3.8 yr 
(SD 
2.84) 
Arm 2: 
9.21 yr 
(SD 
9.24) 

None NR Arm 1: 
62.8 (SD 
13.2) 
Arm 2: 
54.37 (SD 
17.08) 

NR Recurrence of AF 

Wazni, 200383 RCT; 
NR; 
NR; 
Fair 

Total N: 108 
 
Arm 1: CTI 
ablation after 
successful PV-
LAJ disconnection 
(49) 
Arm 2: PV-LAJ 
disconnection only 
without CTI 
ablation  (59) 

Arm 1: 
54 (SD 
11) 
Arm 2: 
55 (SD 
11) 

Arm 1: 13 N, 
30 N, 6 N 
Arm 2: 20 N, 
34 N, 5N 

Arm 1: 6 
yr (SD 
4) 
Arm 2: 5 
yr (SD 
3) 

None NR Arm 1: 52 
(SD 4) 
Arm 2: 53 
(SD 4) 

NR Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

de Lima, 
200484 

RCT; 
NR; 
S. America; 
Fair 

Total N: 30 
 
Arm 1: 
Comcomitant AF 
ablation (10) 
 
Arm 2: 
Concomitant 
surgical Maze 
procedure (10) 
 
Arm 3: MV 
surgery alone (10) 

Total: 
51.4 
(SD 
13.3) 
Arm 1: 
54.1 
(SD 9.4) 
Arm 2: 
50.1 
(SD 
15.3) 
Arm 3: 
50.1 
(SD 
15.4) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 
Arm 3: 100, 
0, 0 

Total: 
Median 
18 mo 
(IQR 
11.8-
42.8) 
Arm 1: 
Median 
23 mo 
(IQR 15-
24) 
Arm 2: 
Median 
14 mo 
(IQR 9-
63) 
Arm 3: 
Median 
16.5 mo 
(IQR 13-
24) 

None NR Total: 0.64 
(SD 0.10) 
Arm 1: 
0.64 (SD 
0.12) 
Arm 2: 
0.643 (SD 
0.075) 
Arm 3: 
0.64 (SD 
0.095) 

NR Recurrence of AF  
All-cause mortality 
Stroke 

Haïssaguerre, 
200485 

RCT; 
NR; 
Europe; 
Poor 

Total N: 70 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
CTI) (35) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
CTI + mitral 
isthmus) (25) 

Arm 1: 
53 (SD 
8) 
Arm 2: 
53 (SD 
9) 

NR Total: 
61 mo 
(SD 51) 

None NR Arm 1: 65 
(SD 11) 
Arm 2: 68 
(SD 13) 

NR Maintenance of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Katritsis, 
200486 

RCT; 
Outpatient; 
Europe; 
Fair 

Total N: 52 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
single vein) (27) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, all 
veins) (25) 

Arm 1 
54 (SD 
9) 
Arm 2: 
50 (SD 
10) 

Arm 1: 0, 27 
N, 0 
Arm 2: 0, 25 
N, 0 

NR 
 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR NR Arm 1: 
3 N 
Arm 2: 
4 N 

Maintenance of sinus 
rhythm 
Control of AF symptoms  

Kochiadakis, 
200487 

RCT; 
Outpatient, 
ED; 
Europe 
(Greece); 
Fair 

Total N: 254 
 
Arm 1: Sotalol 
(85) 
 
Arm 2: 
Propafenone (86) 
 
Arm 3: Placebo 
(83) 

Arm 1: 
63 (SD 
7) 
Arm 2: 
63 (SD 
10) 
Arm 3: 
62 (SD 
10) 

Arm 1: 0, 50 
N, 35 N 
Arm 2: 0, 52 
N, 34 N 
Arm 3: 0, 49 
N, 34 N 

Arm 1: 8 
mo (SD 
6) 
Arm 2: 9 
mo (SD 
7) 
Arm 3: 8 
mo (SD 
7) 

None NR Arm 1: 52 
(SD 12) 
Arm 2: 54 
(SD 14) 
Arm 3: 53 
(SD 11) 

NR Composite outcome 
(Recurrence of AF, Other 
adverse drug reaction); 
Composite outcome 
(Maintenance of sinus 
rhythm with no adverse 
effects from medication) 

Kochiadakis, 
200488 

RCT; 
Outpatient, 
ED; 
Europe 
(Greece); 
Fair 

Total N: 146 
 
Arm 1: 
Amiodarone (72) 
 
Arm 2: 
Propafenone (74) 

Arm 1: 
62 (SD 
9) 
Arm 2: 
64 (SD 
8) 

Arm 1: 0, 43 
N, 29 N 
Arm 2: 0, 49 
N, 25 N 

Arm 1: 7 
mo (SD 
6) 
Arm 2: 9 
mo (SD 
8) 

None NR Arm 1: 52 
(SD 12) 
Arm 2: 54 
(SD 14) 

NR Composite outcome 
(Recurrence of AF, Other 
adverse drug reaction); 
Recurrence of afib, 
Composite outcome 
(Maintenance of sinus 
rhythm, free from 
adverse drug reaction) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Oral, 200489 RCT; 
Outpatient; 
USA; 
Fair 

Total N: 60 
 
Arm 1: No further 
ablation following 
initial LACA (30) 
 
Arm 2: Use of 
electrogram 
guided additional 
LA ablation lines 
until AF 
terminated and 
became 
noninducible (30) 

Arm 1: 
55 (SD 
11) 
Arm 2: 
56 (SD 
9) 

Arm 1: 0, 30, 
0 
Arm 2: 0, 30, 
0 

Arm 1: 7 
yr (SD 
5) 
Arm 2: 6 
yr (SD 
4) 

Previously 
failed a rate-
or rhythm-
control 
pharmaco-
logical 
therapy 
strategy 

NR Arm1: 59 
(SD 4) 
Arm 2: 58 
(SD 7) 

NR Maintenance of sinus 
rhythm 

Abreu Filho, 
200590 

RCT; 
Inpatient; 
S. America; 
Fair 

Total N: 70 
 
Arm 1: 
Concomitant 
surgical Maze 
procedure (42) 
 
Arm 2: MV 
surgery alone (28) 

Arm 1: 
55.4 
(SD 
12.8) 
Arm 2: 
50.7 
(SD 9.7) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 
66.1 mo 
(SD 
57.4) 
Arm 2: 
43.8 mo 
(SD 
28.5) 

None Arm 1: 
100 
Arm 2: 
100 

Arm 1: 
62.8 (SD 
9.1 ) 
Arm 2: 
66.1 (SD 
10.5) 

NR Maintenance of sinus 
rhythm 
All-cause mortality 

Doukas, 
200591 

RCT; 
NR; 
UK 
Good 

Total N: 97 
 
Arm 1: 
Concomitant AF 
ablation (open 
surgical) (49) 
 
Arm 2: MV 
surgery alone (48) 

Arm 1 
67.2 
(SD 9) 
Arm 2: 
67 (SD 
8) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
57 mo 
(SD 
55.1) 
Arm 2: 
46.7 mo 
(SD 
64.3) 

None NR NR NR Restoration of sinus 
rhythm (conversion) 
Maintenance of sinus 
rhythm 
Quality of life/ Functional 
status 
Stroke 
Cardiac mortality 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Fassini, 
200592 

RCT; 
NR; 
Europe; 
Fair 

Total N: 187 
 
Arm 1: PVD (92) 
 
Arm 2: PVD + MIL 
(95) 

Total: 
55 (SE 
11) 
Arm 1: 
57 (SE 
8) 
Arm 2: 
54 (SE 
10) 

Arm 1: 0, 63 
N, 29 N 
Arm 2: 0, 63 
N, 32 N 

NR None NR Arm 1: 
56.8% 
Arm 2: 
55.3% 

NR Maintenance of sinus 
rhythm 

Karch, 200593 RCT; 
Inpatient; 
Europe; 
Fair 

Total N: 100 
 
Arm 1: 
Circumferential 
(50) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
segmental) (50) 

Arm 1: 
Median 
59 (IQR 
52-64) 
Arm 2: 
Median 
61 (IQR 
54-65) 

Arm 1: 0, 43 
N, 7 N 
Arm 2: 0, 46 
N, 4 N 

Arm 1: 
Median 
5 yr 
(IQR 3-
7) 
Arm 2: 
Mean 4 
yr (IQR 
2-7) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
Median 64 
(IQR 61-
72) 
Arm 2: 
Median 62 
(IQR 57-
68) 

NR Maintenance of sinus 
rhythm 
Control of AF symptoms  
Mixed embolic events 
including stroke 

Oral, 200594 RCT; 
NR; 
USA; 
Fair 

Total N: 80 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
circumferential) 
(40) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
nonencircling) (40) 

Arm 1: 
52 (SD 
8) 
Arm 2: 
55 SD 
(10)
  

NR Arm 1: 4 
yr (SD 
2) 
Arm 2: 5 
yr (SD 
4) 

None NR Arm 1: 
53% (SD 
11%) 
Arm 2: 
53% (SD 
6%) 

NR Restoration of sinus 
rhythm (conversion) 
Recurrence of AF  
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Singh, 200547 
(SAFE-T) 
 
Atwood, 
200748 
 
Batcher, 
200749 
 
Singh, 2009 50 

RCT; 
Outpatient; 
USA; 
Good 

Total N: 665 
 
Arm 1: 
Amiodarone (267) 
 
Arm 2: Sotalol 
(261) 
 
Arm 3: Placebo 
(137) 

Arm 1: 
67.1 
(SD 9.4) 
Arm 2: 
66.8 
(SD 8.9) 
Arm 3: 
67.7 
(SD 9.8) 

NR NR None Arm 1: 
67 N 
Arm 2: 
72 N 
Arm 3: 
33 N 

Arm 1: 
0.505 (SD 
0.124) 
Arm 2: 
0.515 (SD 
0.119) 
Arm 3: 
0.494 (SD 
0.127) 

Arm 1: 
71 N 
Arm 2: 
66 N 
Arm 3: 
31 N 

Restoration of sinus 
rhythm (conversion) 
Stroke 
All-cause mortality; 
Death due to arrhythmia; 
Recurrence of AF  
Quality of Life 

Wazni, 200595 RCT; 
NR; 
Europe; 
Fair 

Total N: 70 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(33) 
 
Arm 2: Flecainide, 
propafenone, 
sotalol, 
amiodarone (37) 

Arm 1: 
53 (SD 
8) 
Arm 2: 
54 (SD 
8) 

Arm 1: 0, 97, 
3 
Arm 2: 0, 95, 
5 

Arm 1: 5 
mo (SD 
2) 
Arm 2: 5 
mo (SD 
2.5) 

None NR Arm 1: 53 
(SD 5) 
Arm 2: 54 
(SD 6) 

NR AF Hospitalizations 
Mixed embolic events 
including stroke 
Bleeding events 
(including hemorrhagic 
stroke) 
Quality of life/ Functional 
status 
Recurrence of AF  

Calo, 200696 RCT; 
NR; 
Europe; 
Good 

Total N: 80 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, left 
atrial) (41) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
biatrial) (39) 

Total: 
58.6 
(SD 8.9) 
Arm 1: 
59.2 
(SD 9.1) 
Arm 2: 
57.9 
(SD 8.9) 

Arm 1: 17 N, 
0, 24 N 
Arm 2: 20 N, 
0, 19 N 

Arm 1: 7 
yr (SD 
4) 
Arm 2: 8 
yr (SD 
3) 

None NR Arm 1: 
51.2 (SD 
7.4) 
Arm 2: 
50.2 (SD 
7.8) 

Arm 1: 
9 N 
Arm 2: 
8 N 

Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Dixit, 200697 RCT; 
NR; 
USA; 
Good 

Total N: 82 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
8mm tip) (42) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
cooled tip) (40) 

Arm 1: 
57 (SD 
8) 
Arm 2: 
57 (SD 
8) 

Arm 1: 0, 72, 
0 
Arm 2: 0, 73, 
0 

Arm 1: 
68 mo 
(SD 42) 
Arm 2: 
56 mo 
(SD 54) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR NR NR Maintenance of sinus 
rhythm 
Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Hemels, 
200611  
(VERDICT) 
 
Van Noord, 
200112 

RCT; 
NR; 
Europe 
(Netherlands); 
Fair 

Total N: 144 
 
Arm 1: Electrical 
cardioversion 
(early or routine), 
Digoxin (70) 
 
Arm 2: Electrical 
cardioversion 
(early or routine), 
Verapamil (74) 

Electrica
l 
cardiove
rsion 
(early), 
Amiodar
one: 65 
(SD 11) 
Electrica
l 
cardiove
rsion 
(routine)
, 
Sotalol: 
66 (SD 
8) 
Electrica
l 
cardiove
rsion 
(early or 
routine), 
Digoxin: 
65 (SD 
11) 
Electrica
l 
cardiove
rsion 
(early or 
routine), 
Verapa
mil: 65 
(SD 8) 

Electrical 
cardioversio
n (early), 
Amiodarone: 
0, 0, 100 
Electrical 
cardioversio
n (routine), 
Sotalol: 0, 0, 
100 
Electrical 
cardioversio
n (early or 
routine), 
Digoxin: 0, 0, 
100 
Electrical 
cardioversio
n (early or 
routine), 
Verapamil: 0, 
0, 100 

Electrica
l 
cardiove
rsion 
(early), 
Amiodar
one: 
138 
days 
Electrica
l 
cardiove
rsion 
(routine)
, 
Sotalol: 
113 
days 
Electrica
l 
cardiove
rsion 
(early or 
routine), 
Digoxin: 
140 
days 
Electrica
l 
cardiove
rsion 
(early or 
routine), 
Verapa
mil: 117 
days 

None Electri
cal 
cardiov
ersion 
(early), 
Amiod
arone: 
7 
Electri
cal 
cardiov
ersion 
(routin
e), 
Sotalol
: 6 
Electri
cal 
cardiov
ersion 
(early 
or 
routine
), 
Digoxi
n: 7 
Electri
cal 
cardiov
ersion 
(early 
or 
routine
), 
Verapa
mil: 5 

NR Electric
al 
cardiov
ersion 
(early), 
Amiod
arone: 
15 
Electric
al 
cardiov
ersion 
(routin
e), 
Sotalol
: 16 
Electric
al 
cardiov
ersion 
(early 
or 
routine
), 
Digoxi
n: 19 
Electric
al 
cardiov
ersion 
(early 
or 
routine
), 
Verapa
mil: 12 

Control of ventricular 
rate, Restoration of sinus 
rhythm (conversion) 
Recurrence of AF, 
Maintenance of sinus 
rhythm, 
Quality of life/ Functional 
status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Liu, 200698 RCT; 
NR; 
Asia; 
Fair 

Total N: 110 
 
Arm 1: 
Circumferential 
PVI (55) 
 
Arm 2: Segmental 
PVI (55) 

Arm 1: 
57.3 
(SD 9.6) 
Arm 2: 
58.0 
(SD 8.1) 

NR Arm 1: 
5.4 yr 
(SD 3.6) 
Arm 2: 
4.5 yr 
(SD 3.1) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
64.1 (SD 
6.7) 
Arm 2: 
63.1 (SD 
5.7) 

NR Maintenance of sinus 
rhythm 
Recurrence of AF  

Nilsson, 
200699 

RCT; 
Inpatient; 
Europe;  
Fair 

Total N: 100 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
segmental) (54) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
circumferential) 
(46) 

Total: 
56 (SD 
10) 
Arm 1: 
55 (SD 
10) 
Arm 2: 
57 (SD 
11) 

Arm 1: 0, 52, 
48 
Arm 2: 0, 50, 
50 

Arm 1: 
3.3 yr 
Arm 2: 
5.0 yr 

None Arm 1: 
19 
Arm 2: 
22 

NR Arm 1: 
11 
Arm 2: 
17 

Maintenance of sinus 
rhythm 

Oral, 2006100 RCT; 
Inpatient, 
Outpatient; 
USA and 
Europe; 
Good 

Total N: 146 
 
Arm 1: 
Amiodarone, AF 
ablation by PVI 
(transcatheter) 
(77) 
 
Arm 2: 
Amiodarone, 
Electrical 
Cardioversion, AF 
ablation by PVI 
(transcatheter) 
(69) 

Arm 1: 
55 (SD 
9) 
Arm 2: 
58 (SD 
8) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 5 
yr (SD 
4) 
Arm 2: 4 
yr (SD 
4) 

None NR Arm 1: 
558 (SD 
7) 
Arm 2: 56 
(SD 7) 

Arm 1: 
3 N 
Arm 2: 
4 N 

Maintenance of sinus 
rhythm 
All-cause mortality 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Pappone, 
2006101 
(APAF) 
 
Pappone, 
2011102 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 198 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(99) 
 
Arm 2: AAD (99) 

Total: 
56 (SD 
10) 
Arm 1: 
55 (SD 
10) 
AAD: 57 
(SD 10) 

Total: 0, 100, 
0 

Total: 6 
yr (SD 
5) 
Arm 1: 6 
yr (SD 
4) 
AAD: 6 
yr (SD 
6) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 60 
(SD 8) 
AAD: 61 
(SD 6) 

Arm 1: 
2 
AAD: 2 

Maintenance of sinus 
rhythm 
Quality of life/ Functional 
status 
CV hospitalizations 

Sheikh, 
2006103 

RCT; 
NR; 
USA 
Fair 

Total N: 100 
 
Arm 1: PVI (50) 
 
Arm 2: PVI + 2 
linear lesions; 1 
between the 
superior PVs and 
1 from the left 
inferior PV to the 
mitral valve 
annulus (50) 

Arm 1: 
60 (SD 
12) 
Arm 2: 
60 (SD 
10) 

NR NR None NR Arm 1: 54 
(SD 12) 
Arm 2: 53 
(SD 14) 

NR Control of AF symptoms  
Maintenance of sinus 
rhythm 

Stabile, 
2006104 
(Catheter 
Ablation For 
The Cure Of 
Atrial 
Fibrillation 
Study) 

RCT; 
NR; 
Europe 
Good 

Total N: 137 
 
Arm 1: AF ablation 
by PVI 
(transcatheter), 
Amiodarone/AAD 
(68) 
 
Arm 2: 
Amiodarone/AAD 
(69) 

AF 
ablation 
by PVI 
(transca
theter), 
Amiodar
one/AA
D: 62.2 
(SD 9) 
Amiodar
one/AA
D: 62.3 
(SD 
10.7) 

AF ablation 
by PVI 
(transcathete
r), 
Amiodarone/
AAD: 0, 42 
N, 26 N 
Amiodarone/
AAD: 0, 50 
N, 19 N 

AF 
ablation 
by PVI 
(transca
theter), 
Amiodar
one/AA
D: 5.1 yr 
(SD 3.9) 
Amiodar
one/AA
D: 7.1 yr 
(SD 5.9) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR AF 
ablation 
by PVI 
(transcath
eter), 
Amiodaro
ne/AAD: 
59.1 (SD 
6.7) 
Amiodaro
ne/AAD: 
57.9 (SD 
5.8) 

AF 
ablatio
n by 
PVI 
(transc
atheter
), 
Amiod
arone/
AAD: 
43 N 
Amiod
arone/
AAD: 
43 N 

Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Vijayalakshmi, 
200655  

RCT; 
NR; 
UK; 
Good 

Total N: 94 
 
Arm 1: Control 
(31) 
 
Arm 2: 
Amiodarone (27) 
 
Arm 3: Sotalol 
(36) 

Control: 
64.8 
(SD 9.1) 
Arm 2: 
65.5 
(SD 
10.5) 
Sotalol: 
62.8 
(SD 9.3) 

NR Control: 
7 mo 
(SD 4) 
Arm 2: 
6.6 mo 
(SD 3.9) 
Sotalol: 
7.3 mo 
(SD 4.4) 

None Control
: 1 N 
Arm 2: 
1 N 
Sotalol
: 1 N 

Control: 
40 
Arm 2: 51 
Sotalol: 40 

NR All-cause mortality, 
Maintenance of sinus 
rhythm, 
Restoration of sinus 
rhythm (conversion) 

Willems, 
2006105 

RCT; 
NR; 
NR; 
Good 

Total N: 62 
Arm 1: PVI + SM 
(= substrate 
modification 
consisting of a 
roofline 
connecting both 
left superior and 
right superior PV 
and LA isthmus 
ablation between 
left inferior PV and 
mitral annulus)  
(32) 
 
Arm 2: PVI (30) 

Arm 1: 
58.3 
(SD 
11.8) 
Arm 2: 
60.1 
(SD 9.3) 

NR Total: 
Median 
7 mo 
Arm 1: 
Median 
7 mo 
Arm 2: 
Median 
7 mo 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR NR Arm 1: 
4 N 
Arm 2: 
4 N 

Stroke 
Recurrence of AF  
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Arentz, 
2007106 

RCT; 
NR; 
Europe; 
Fair 

Total N: 110 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
small area) (55) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
large area) (55) 

AF 
ablation 
by PVI 
(transca
theter, 
small 
area): 
56 (SD 
10) 
AF 
ablation 
by PVI 
(transca
theter, 
large 
area): 
55 (SD 
10) 

AF ablation 
by PVI 
(transcathete
r, small 
area): 0, 35 
N, 20 N 
AF ablation 
by PVI 
(transcathete
r, large 
area): 0, 32 
N, 23 N 

Total: 
5.5 yr 
(SD 2.8) 

None NR NR NR Maintenance of sinus 
rhythm 

Blomstrom-
Lundqvist, 
2007107 
(SWEDMAF) 

RCT; 
Inpatient 
(surgical 
patients) 
Europe 
(Sweden); 
Good 

Total N: 65 
 
Arm 1: 
Concomitant open 
surgical AF 
ablation (30) 
 
Arm 2: MV 
surgery alone (35) 

Concom
itant 
open 
surgical 
AF 
ablation: 
69.5 
(SD 7.9) 
Arm 2: 
65.6 
(SD 8.8) 

Concomitant 
open 
surgical AF 
ablation: 
100, 0, 0 
Arm 2: 100, 
0, 0 

Concom
itant 
open 
surgical 
AF 
ablation: 
26 mo 
(SD 33) 
Arm 2: 
33 mo 
(SD 54) 

None Total: 
16.92 
Conco
mitant 
open 
surgica
l AF 
ablatio
n: 26.7 
Arm 2: 
8.6 

Concomita
nt open 
surgical 
AF 
ablation: 
53.6 % 
(SD 9.1) 
Arm 2: 57 
% (SD 12) 

Total: 
23.07 
Conco
mitant 
open 
surgica
l AF 
ablatio
n: 20 
Arm 2: 
25.7 

Maintenance of sinus 
rhythm 

Nergardh, 
200760  

RCT; 
NR; 
Europe 
(Sweden); 
Good 

Total N: 168 
 
Arm 1: Metoprolol 
(83) 
 
Arm 2: Placebo 
(85) 

Metopro
lol: 68.2 
(SD 
10.1) 
Placebo
: 66.5 
(SD 
12.2) 

NR Metopro
lol: 5.3 
mo (SD 
2.9) 
Placebo
: 5.1 mo 
(SD 2.8) 

None NR Metoprolol
: 48.6 (SD 
7.9) 
Placebo: 
49.7 (SD 
6.7) 

Metopr
olol: 4 
N 
Placeb
o: 3 N 

Control of ventricular 
rate, Maintenance of 
sinus rhythm, 
Restoration of sinus 
rhythm (conversion), All-
cause mortality, 
Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Turco, 
2007108 

RCT; 
NR; 
Europe; 
Good 

Total N: 107 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(54) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter) + 
AAD (53) 

Total: 
57 (SD 
10) 

Total: 0, 64 
N, 43 N 

Total: 
4.5 yr 
(SD 4.2) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Total: 57 
(SD 7) 

Total: 
5 N 

Recurrence of AF 

Di Biase, 
2008109 

RCT; 
NR; 
USA, Canada, 
and  Europe; 
Good 

Total N: 103 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
PVAI) (35) 
 
Arm 2: AF ablation 
by PVI 
(transcathter, 
CFAE) (34) 
 
Arm 3: AF ablation 
by PVI 
(transcatheter, 
PVAI+CFAE) (34) 

Arm 1: 
57 (SD 
8.1) 
Arm 2: 
59.9 
(SD 8.6) 
Arm 3: 
58.4 
(SD 7.5) 

Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 
Arm 3: 0, 
100, 0 

Arm 1: 
5.3 yr 
(SD 5.7) 
Arm 2: 
5.1 yr 
(SD 4.1) 
Arm 3: 
5.3 yr 
(SD 5) 

None NR Arm 1: 55 
(SD 8) 
Arm 2: 
55.5 (SD 
6) 
Arm 3: 
54.6 (SD 
6) 

NR Maintenance of sinus 
rhythm 
Restoration of sinus 
rhythm (conversion) 

Dixit, 2008110 RCT; 
NR; 
USA; 
Good 

Total N: 105 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, all 
veins) (53) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
selected veins) 
(52) 

Arm 1: 
57 (SD 
9) 
Arm 2: 
57 (SD 
9) 

Arm 1: 0, 77, 
0 
Arm 2: 0, 69, 
0 

Arm 1: 
62 (SD 
54) 
Arm 2: 
61 (SD 
53) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR NR NR All-cause mortality 
Maintenance of sinus 
rhythm 
Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Elayi, 2008111 RCT; 
NR; 
USA, Canada, 
and Europe; 
Good 

Total N: 144 
 
Arm 1: 
Circumferential 
PV ablation with a 
3.5 mm tip 
irrigated catheter 
(47) 
 
Arm 2: Pulmonary 
vein antrum 
isolation (PVAI) 
using an open 
irrigation ablation 
catheter (48) 
 
Arm 3: Ablation of 
CFAE followed by 
PVAI (49) 
 

Arm 1: 
60.1 
(SD 
10.1) 
Arm 2: 
58.1 
(SD 
10.3) 
Arm 3: 
59.2 
(SD 
11.5) 

Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 
Arm 3: 100, 
0, 0 

Arm 1: 
6.7 yr 
(SD 3.2) 
Arm 2: 
5.5 yr 
(SD 3.5) 
Arm 3: 
6.3 yr 
(SD 2.5) 

None NR Arm 1: 
56% 
Arm 2: 
52% 
Arm 3: 
55% 

Arm 1: 
7 N 
Arm 2: 
9 N 
Arm 3: 
10 N 

Restoration of sinus 
rhythm (conversion) 
Maintenance of sinus 
rhythm 
Stroke 

Fiala, 2008112 RCT; 
NR; 
Europe; 
Good 

Total N: 110 
 
Arm 1: Segmental 
PVI (54) 
 
Arm 2: 
Circumferential 
PVI (56) 

Total: 
52 (SD 
11) 
Arm 1: 
51 (SD 
11) 
Arm 2: 
53 (SD 
10) 

Total: 0, 100, 
0 
Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 

Total: 7 
yr (SD 
6) 
Arm 1: 7 
yr (SD 
4) 
Arm 2: 8 
yr (SD 
6) 

None NR Total: 60 
(SD 6) 
Arm 1: 59 
(SD 7) 
Arm 2: 60 
(SD 4) 

NR Recurrence of AF  
Maintenance of sinus 
rhythm 
All-cause mortality 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Gaita, 2008113 RCT; 
Outpatient; 
Europe (Italy; 
Fair) 

Total N: 204 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(67) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, left 
linear) (137) 

Arm 1: 
53.3 
(SD 9) 
Arm 2: 
56.0 
(SD 9.9) 

Arm 1: 0, 61, 
0 
Arm 2: 0, 61, 
0 

Total: 
5.2 yr 
(SD 4) 
Arm 1: 
5.7 yr 
(SD 4.5) 
Arm 2: 
4.9 yr 
(SD 3.8) 

None NR NR NR Maintenance of sinus 
rhythm 

Jais, 2008114 
(A4 Study) 

RCT; 
Outpatient; 
Canada, 
Europe; 
Fair 

Total N: 112 
 
Arm 1: RF 
ablation (53) 
 
Arm 2: AAD use 
(59) 

Arm 1: 
49.7 
(SD 
10.7) 
Arm 2: 
52.4 
(SD 
11.4) 

Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 

NR None NR Arm 1: 
63.1 (SD 
11.0) 
Arm 2: 
65.6 (SD 
7.2) 

Arm 1: 
6 N 
Arm 2: 
3 N 

Maintenance of sinus 
rhythm, Control of 
ventricular rate, Control 
of AF symptoms (e.g., 
palpitations, exercise 
capacity), Quality of life/ 
Functional status 

Srivastava, 
2008115 

RCT; 
NR; 
Asia; 
Good 

Total N: 160 
 
Arm 1: Control 
(40) 
 
Arm 2: Surgical 
Maze procedure 
(biatrial) (40) 
 
Arm 3: Surgical 
Maze procedure 
(left atrial) (40) 
 
Arm 4: AF ablation 
by PVI 
(transcatheter) 
(40) 

Arm 1: 
36.74 
(SD 
9.79) 
Arm 2 
37.11 
(SD 
11.12) 
Arm 3: 
36.03 
(SD 
7.99) 
Arm 4 
40.95 
(SD 
11.41) 

NR Arm 1: 
12.17 
mo 
Arm 2: 
9.83 mo 
Arm 3: 
12.48 
mo 
Arm 4: 
12.56 
mo 

None NR NR NR All-cause mortality 
Restoration of sinus 
rhythm (conversion) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Albrecht, 
2009116 

RCT; 
NR; 
S. America; 
Fair 

Total N: 60 
 
Arm 1: Surgical 
PVI (20) 
 
Arm 2: 
Concomitant 
surgical Maze 
procedure (20) 
 
Arm 3: MV 
surgery alone (20) 

Total: 
53 (SD 
14.2) 
Arm 1: 
55.1 
(SD 9.2) 
Arm 2: 
51.7 
(SD 
12.4) 
Arm 3: 
51.3 
(SD 
14.7) 

Total: 100, 0, 
0 
Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 
Arm 3: 100, 
0, 0 

Total: 
30.6 mo 
(SD 
35.7) 
Arm 1: 
31.78 
mo (SD 
31.6) 
Arm 2: 
35.4 mo 
(SD 
38.5) 
Arm 3: 
24.6 mo 
(SD 
32.0) 

None Total: 
98.3 
Arm 1: 
100 
Arm 2: 
100 
Arm 3: 
95 

Total: 63.2 
(SD 8.5) 
Arm 1: 
62.1 (SD 
11.3) 
Arm 2: 
64.3 (SD 
7.1) 
Arm 3: 
63.3 (SD 
7.0) 

NR Restoration of sinus 
rhythm (conversion) 
Maintenance of sinus 
rhythm 
Recurrence of AF  
Recurrence of AF  
All-cause mortality 
Bleeding events 
(including hemorrhagic 
stroke) 

Chevalier, 
2009117 
(SAFIR) 

RCT; 
Inpatient; 
Europe; 
Good 

Total N: 43 
 
Arm 1: 
Concomitant AF 
ablation (21) 
 
Arm 2: MV 
surgery alone (22) 

Arm 1: 
69.1 
(SD 6.2) 
Arm 2: 
66.31 
(SD 9.7 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 

Arm 1: 
161 mo 
Arm 2: 
89.2 mo 

None Arm 1: 
63.6 
Arm 2: 
75.0 

Arm 1: 
59.8 (SD 
8.5) 
Arm 2: 
61.3 (SD 
9.45) 

NR Restoration of sinus 
rhythm (conversion) 
Maintenance of sinus 
rhythm 
All-cause mortality 
Stroke 
Bleeding events 
(including hemorrhagic 
stroke) 
Composite outcome 
(Recurrence of AF 
(specify time period) : 12 
months, All-cause 
mortality, Stroke, 
adverse surgical events) 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Deisenhofer, 
2009118 

RCT; 
NR: 
Europe; 
Good 

Total N: 98 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(48) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
CFAE) (50) 

Total: 
57 (SD 
10) 
Arm 1: 
58 (SD 
10) 
Arm 2: 
55 (SD 
10) 

Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 

Arm 1: 4 
yr (SD 
3) 
Arm 2: 4 
yr (SD 
4) 

None NR NR NR Maintenance of sinus 
rhythm 
Composite outcome 
(Mixed embolic events 
including stroke, 
Pulmonary vein stenosis, 
pericardial tamponade) 

Forleo, 
2009119 

RCT; 
NR; 
Europe (Italy); 
Good 

Total N: 70 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(35) 
 
Arm 2: 
Amiodarone, 
propafenone, 
sotalol (35) 

Arm 1: 
63.2 
(SD 8.6) 
Arm 2: 
64.8 
(SD 6.5) 

Arm 1: 0, 16 
N, 19 N 
Arm 2: 0, 13 
N, 22 N 

Arm 1: 
Median 
41 mo 
(IQR 18-
66) 
Arm 2: 
Median 
36 mo 
(IQR 17-
55) 

None NR Arm 1: 
54.6 (SD 
7.0) 
Arm 2: 
52.6 (SD 
8.6) 

NR Maintenance of sinus 
rhythm 
Recurrence of AF  
CV hospitalizations 
Mixed embolic events 
including stroke 
Quality of life/ Functional 
status 

Khaykin, 
2009120 

RCT; 
Inpatient, 
Outpatient; 
US, Canada, 
UK, Europe; 
Good 

Total N: 60 
 
Arm 1: PVI (30) 
 
Arm 2: 
Circumferential 
PVI with CFAE 
ablation (30) 

Arm 1: 
54 (SD 
7) 
Arm 2: 
57 (SD 
9) 

Arm 1: 0, 25 
N, 5 N 
Arm 2: 0, 23 
N, 7 N 

Arm 1: 8 
yr (SD 
8) 
Arm 2: 7 
yr (SD 
6) 

None Arm 1: 
2 N 
Arm 2: 
3 N 

NR NR Maintenance of sinus 
rhythm 
Quality of life/ Functional 
status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Oral, 2009121 RCT; 
Outpatient: 
USA; 
Good 

Total N: 100 
 
Arm1: Antral PVI 
targeting CFAEs 
(50) 
 
Arm 2: Antral PVI 
targeting CFAEs 
followed by 
additional ablation 
of CFAE in left 
atrium or coronary 
sinus (50) 

Arm 1: 
58 (SD 
10) 
Arm 2: 
62 (SD 
8) 

Arm 1: 0, 0, 
50 
Arm 2: 0, 0, 
50 

Arm 1: 6 
yr (SD 
5) 
Arm 2: 5 
yr (SD 
4) 

None NR Arm 1: 53 
(SD 12) 
Arm 2: 54 
(SD 9) 

Arm 1: 
8 
Arm 2: 
9 

Maintenance of sinus 
rhythm 

Pontoppidan, 
2009122 

RCT; 
NR; 
Europe; 
Good 

Total N: 149 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(76) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
CTI) (73) 

Arm 1: 
56 (SD 
8) 
Arm 2: 
56 (SD 
8) 

Arm 1: 0, 55, 
45 
Arm 2: 0, 52, 
48 

Arm 1: 
Median 
44 
Arm 2: 
Median 
60 

None Arm 1: 
22 
Arm 2: 
21 

Arm 1: 64 
(SD 9) 
Arm 2: 60 
(SD 10) 

Arm 1: 
3 N 
Arm 2: 
4 N 

Recurrence of AF 

Roux, 2009123 
(5A) 
 
Leong-Sit, 
2011124 

RCT; 
Inpatient; 
USA; 
Good 

Total N: 110 
 
Arm 1: AAD (53) 
 
Arm 2: No AAD 
(57) 

Arm 1: 
56 (SD 
8) 
Arm 2: 
55 (SD 
9) 

NR Arm 1: 
71 mo 
(SD 68) 
Arm 2: 
81 mo 
(SD 65) 

None NR Arm 1: 61 
(SD 8) 
Arm 2: 62 
(SD 7) 

Arm 1: 
13 
Arm 2: 
12 

Composite outcome 
(Maintenance of sinus 
rhythm, AF 
Hospitalizations, Other 
adverse drug reaction) 
Maintenance of sinus 
rhythm 
AF Hospitalizations 



F-44 
 

Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Tamborero, 
2009125 

RCT; 
NR; 
Europe 
Good 

Total N: 120 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
anterolateral) (60) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
posterolateral) 
(60) 

Arm 1: 
52.5 
(SD 
10.9) 
Arm 2: 
52.9 
(SD 
10.8) 

Arm 1: 12 N, 
37 N, 11 N 
Arm 2: 12 N, 
35 N, 13 N 

Arm 1: 
60.8 mo 
(SD 
55.7) 
Arm 2: 
67.1 mo 
(SD 
48.2) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
59.8 (SD 
9.8) 
Arm 2: 
59.5 (SD 
10.1) 

NR Maintenance of sinus 
rhythm 

von Oppell, 
2009126 

RCT; 
Inpatient; 
UK; 
Good 

Total N: 49 
 
Arm 1: 
Concomitant AF 
ablation by PVI 
(24) 
 
Arm 2: Cardiac 
surgery alone (25) 

Arm 1: 
66 (SD 
8) 
Arm 2: 
68 (SD 
9) 

Arm 1: 22 N, 
0, 2 N 
Arm 2: 22 N, 
0, 3 N 

Arm 1: 7 
yr (SD 
10) 
Arm 2: 5 
yr (SD 
4) 

None Arm 1: 
10 N 
Arm 2: 
12 N 

NR 
 
 

Arm 1: 
10 N 
Arm 2: 
14 N 

Restoration of sinus 
rhythm 

Wang, 
2009127 

RCT; 
NR; 
Asia; 
Good 

Total N: 299 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, left 
atrial + CTI) (149) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
biatrial) (150) 

Total: 
53 
Arm 1: 
54.2 
(SD 
10.1) 
Arm 2: 
53.4 
(SD 
10.8) 

Total: 100, 0, 
0 
Arm 1: 100, 
0, 0 
Arm 2: 100, 
0, 0 

Arm 1: 
37 mo 
(SD 46) 
Arm 2: 
35 mo 
(SD 37) 

None Total: 
160 N 
Arm 1: 
83 N 
Arm 2: 
77 N 

Total: 59 
(SD 9) 
Arm 1: 
59.3 (SD 
8.9) 
Arm 2: 
59.0 (SD 
8.7) 

NR Maintenance of sinus 
rhythm 
All-cause mortality 
Restoration of sinus 
rhythm (conversion) 
Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Bulava, 
2010128 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 102 
 
Arm 1: PVI using 
a multipolar 
circular ablation 
catheter (PVAC 
group) (51) 
 
Arm 2: Point-by-
point PV isolation 
using an irrigated-
tip ablation 
catheter (51) 

Arm 1: 
56.5 
(SD 9.9) 
Arm 2: 
59.8 
(SD 
11.9) 

Arm 1: 0, 51 
N, 0 
Arm 2: 0, 51 
N, 0 

NR Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
69.8 (SD 
6.2) 
Arm 2: 
67.6 (SD 
7.9) 

Arm 1: 
2 N 
Arm 2: 
3 N 

Recurrence of AF  
Maintenance of sinus 
rhythm 

Chen, 2010129 RCT; 
NR; 
Asia; 
Fair 

Total N: 118 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
circumferential) 
(24) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
CFE) (35) 
 
Arm 3: AF ablation 
by PVI 
(transcathter, 
circumferential + 
CFE) (58) 

Total: 
56.0 
(SD 
11.2) 
Arm 1: 
52.2 
(SD 
13.2) 
Arm 2: 
57.6 
(SD 9.1) 
Arm 3: 
56.4 
(SD 
11.2) 

Total: 0, 100, 
0 
Arm 1: 0, 
100, 0 
Arm 2: 0, 
100, 0 
Arm 3: 0, 
100, 0 

Total: 
53.1 mo 
(SD 
46.3) 
Arm 1: 
52.9 mo 
(SD 
42.2) 
Arm 2: 
53.5 mo 
(SD 
43.5) 
Arm 3: 
51.8 mo 
(SD 
46.5) 

None NR Arm 1: 
66.2 (SD 
4.1) 
Arm 2: 
65.9 (SD 
4.7) 
Arm 3: 
64.5 (SD 
3.3) 

Arm 1: 
1 N 
Arm 2: 
3 N 
Arm 3: 
2 N 

Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Corrado, 
2010130 

RCT; 
NR; 
Europe; 
Fair 

Total N: 294 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
ICE) (160) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter ICE 
+ superior vena 
cava isolation 
[SVCI]) (134) 

Arm 1: 
57 (SD 
9) 
Arm 2: 
55 (SD 
10) 

Arm 1: 28, 
46, 26 
Arm 2: 29, 
46, 25 

Arm 1: 
7.1 yr 
(SD 4) 
Arm 2: 
6.5 yr 
(SD 5) 

None NR Arm 1: 53 
(SD 7) 
Arm 2: 54 
(SD 6) 

NR Maintenance of sinus 
rhythm 

Kim, 2010131 RCT; 
Outpatient; 
Asia; 
Fair 

Total N: 102 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
additional 
ablation) (49) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter) 
(53) 

Arm 1: 
52.3 
(SD 9.8) 
Arm 2: 
54.2 
(SD 
11.6) 

Arm 1: 0, 49 
N, 0 
Arm 2: 0, 53 
N, 0 

Arm 1: 
4.6 yr 
(SD 3.5) 
Arm 2: 
4.3 yr 
(SD 4.0) 

None NR Arm 1: 
54.0 (SD 
8.4) 
Arm 2: 
56.0 (SD 
5.5) 

NR Recurrence of AF  
Maintenance of sinus 
rhythm 

Knaut, 
2010132 

RCT; 
NR; 
Europe; 
Fair 

Total N: 45 
 
Arm 1: 
Concomitant AF 
ablation by PVI 
(open surgical) 
(24) 
 
Arm 2: Cardiac 
surgery alone (21) 

Arm 1: 
74 (SD 
4.4) 
Arm 2: 
74.8 
(SD 5.8) 

NR Arm 1: 
5.9 yr 
(SD 4.4) 
Arm 2: 
4.3 yr 
(SD 8.0) 

None NR Arm 1: 
55.8 (SD 
13.6) 
Arm 2: 
54.2 (SD 
5.5) 

Arm 1: 
83.3 
Arm 2: 
71.4 

All-cause mortality 
Maintenance of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Liu, 2010133 RCT; 
Inpatient; 
Asia; 
Fair 

Total N: 99 
 
Arm 1: AF ablation 
by PVI 
(transcatheter), 
Amiodarone (49) 
 
Arm 2: 
Concomitant 
surgical Maze 
procedure, 
Amiodarone (50) 

Arm 1: 
55 (SD 
12) 
Arm 2: 
54 (SD 
10) 

NR Arm 1: 
74 mo 
(SD 46) 
Arm 2: 
67 mo 
(SD 47) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
61.4 (SD 
9.9) 
Arm 2: 
65.1 (SD 
10.9) 

NR Maintenance of sinus 
rhythm 

Le Heuzey, 
2010134  
(DIONYSOS) 

RCT; 
NR: 
US, Canada, 
Europe, S. 
America, C. 
America, Asia, 
Australia/NZ; 
Good 

Total N: 504 
 
Arm 1: 
Dronedarone 
(249) 
 
Arm 2: 
Amiodarone (255) 

Total: 
64 (SD 
10.7) 
Arm 1: 
64.4 
(SD 
10.8) 
Arm 2: 
63.7 
(SD 
10.6) 

Total: 3, 4.4, 
62.9 
Arm 1: 2, 
4.4, 61.8 
Arm 2: 3.9, 
4.3, 63.9 

Total: 
Median 
49 days 
(IQR 3-
368) 
Arm 1: 
Median 
47.5 day 
(IQR 3-
368) 
Arm 2: 
Median 
54 days 
(IQR 4-
352) 

None Total: 
21.6 
Arm 1: 
22.5 
Arm 2: 
20.8 

NR Total: 
17.9 
Arm 1: 
18.9 
Arm 2: 
16.9 

Recurrence of AF,   
Composite outcome 
(Recurrence of AF, Other 
adverse drug reaction), 
Mortality 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Pires, 2010135 RCT; 
Inpatient; 
S. America; 
Fair 

Total N: 22 
 
Arm 1: 
Concomitant AF 
ablation by PVI 
(open surgical, 
incisions) (10) 
 
Arm 2: 
Concomitant AF 
ablation by PVI 
(open surgical, 
radiofrequency) 
(12) 

Arm 1: 
62.1 
(SD 8.3) 
Arm 2: 
56.5 
(SD 
11.5) 

Arm 1: 10 N, 
0, 0 
Arm 2: 12 N, 
0, 0  

NR None Arm 1: 
8 N 
Arm 2: 
11 N 

Arm 1: 
62.8 (SD 
10.8) 
Arm 2: 
59.3 (SD 
15.3) 

Arm 1: 
1 N 
Arm 2: 
1 N 

Restoration of sinus 
rhythm (conversion) 
Recurrence of AF  

Wilber, 
2010136 
(ThermoCool 
AF) 
 
Reynolds, 
2010137 

RCT; 
Inpatient, 
Outpatient; 
US, Canada, 
Europe, C. 
America 
Good 

Total N: 167 
 
Arm 1: AAD (61) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter) 
(106) 

Arm 1: 
55.8 
(SD 
13.1) 
Arm 2: 
55.5 
(SD 9.4) 

NR NR Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NYHA 
class I 
or II 
Arm 1: 
54 N 
Arm 2: 
92 N 

Arm 1: 
62.7 
Arm 2: 
62.3 

NR Quality of life/ Functional 
status, Control of AF 
symptoms 

Van Breugel, 
2010138 

RCT; 
Inpatient; 
Europe; 
Good 

Total N: 132 
 
Arm 1: Cardiac 
surgery alone (67) 
 
Arm 2: 
Concomitant AF 
ablation by PVI 
(open surgical) 
(65) 

Total: 
68.2 
(SD 9.1) 
Arm 1: 
71.0 
(IQR 
38.8-
85.0) 
Arm 2: 
61.9 
(IQR 
46.6-
81.0) 

Total: 43 N, 
57 N, 30 N 
Arm 1: 21 N, 
30 N, 15 N 
Arm 2: 22 N, 
27 N, 15 N 

Total: 
81 (SD 
102.4) 
Arm 1: 
84.1 
(IQR 3-
618) 
Arm 2: 
78.0 
(IQR 33-
403) 

None NR Total: 52.6 
(SD 7.5) 
Arm 1: 
56.5 (IQR 
30-80) 
Arm 2: 
48.8 (IQR 
18-79) 

NR Quality of life/ Functional 
status 
Maintenance of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Verma, 
2010139  
(STAR AF) 

RCT; 
Inpatient, 
Outpatient; 
Canada, 
Europe; 
Good 

Total N: 101 
 
Arm 1: AF ablation 
by PVI 
(transcatheter, 
CFE) (34) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
PVAI) (32) 
 
Arm 3: AF ablation 
by PVI 
(transcatheter, 
PVAI+CFE) (34) 

Total: 
57 (SD 
10) 
Arm 1: 
57 (SD 
9) 
Arm 2: 
55 (SD 
11) 
Arm 3: 
59 (SD 
10) 

Arm 1: 0, 21 
N, 13 N 
Arm 2: 0, 21 
N, 11 N 
Arm 3: 0, 22 
N, 12 N 

Total: 7 
yr (SD 
7) 
Arm 1: 
6.4 yr 
(SD 6.0) 
Arm 2: 
6.4 yr 
(SD 6.6) 
Arm 3: 
7.6 yr 
(SD 9.4) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

Total: 
3 N 
Arm 1: 
1 N 
Arm 2: 
2 N 

Total: 62 
(SD 10) 
Arm 1: 64 
(SD 10) 
Arm 2: 62 
(SD 7) 
Arm 3: 59 
(SD 12) 

Total: 
7 N 
Arm 1: 
3 N 
Arm 2: 
1 N 
Arm 3: 
3 N 

Maintenance of sinus 
rhythm 

Bittner, 
2011140 

RCT; 
NR; 
Europe 
(Germany); 
Good 

Total N: 80 
 
Arm 1: PVI using 
a new circular 
ablation catheter 
(40) 
 
Arm 2: PVI using 
a point by point 
conventional 
ablation catheter 
(40) 

Arm 1: 
57 (SD 
11) 
Arm 2: 
59 (SD 
9) 

Arm 1: 0, 21 
N, 19 N 
Arm 2: 0, 23 
N, 17 N 

Arm 1: 
78 mo 
(SD 76) 
Arm 2: 
104 mo 
(SD 91) 

None NR NR NR Maintenance of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Dixit, 2011141 
(RASTA) 

RCT; 
NR; 
USA; 
Good 

Total N: 156 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(55) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, PV 
triggers) (50) 
 
Arm 3: AF ablation 
by PVI 
(transcatheter, 
CFE) (51) 

Total: 
58 (SD 
9) 
Arm 1: 
59 (SD 
8) 
Arm 2: 
57 (SD 
10) 
Arm 3: 
60 (SD 
9) 

Arm 1: 0, 0, 
100 
Arm 2: 0, 0, 
100 
Arm 3: 0, 0, 
100 

Arm 1: 
56 mo 
(SD 65) 
Arm 2: 
44 mo 
(SD 44) 
Arm 3: 
43 mo 
(SD 40) 

None Arm 1: 
18 
Arm 2: 
18 
Arm 3: 
16 

Arm 1: 
0.56 (SD 
0.9) 
Arm 2: 
0.57 (SD 
0.10) 
Arm 3: 
0.56 (SD 
0.14) 

NR Maintenance of sinus 
rhythm 
Recurrence of AF  
Mixed embolic events 
including stroke 

MacDonald, 
2011142 

RCT; 
Outpatient; 
UK; 
Poor 

Total N: 41 
 
Arm 1: Control 
(19) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter) 
(22) 

Arm 1: 
64.4 
(SD 8.3) 
Arm 2: 
62.3 
(6.7) 

NR 
 

Arm 1: 
64 (SD 
47.6) 
Arm 2: 
44 (SD 
36.5) 

Heart failure Arm 1: 
100 
Arm 2: 
100 

Arm 1: 
19.6 (SD 
5.5) 
Arm 2: 
16.1 (SD 
7.1) 

Arm 1: 
10 N 
Arm 2: 
11 N 

Maintenance of sinus 
rhythm, Quality of life/ 
Functional status 

Boersma, 
2012143 
(FAST) 

RCT; 
NR; 
Europe; 
Good 

Total N: 124 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(63) 
 
Arm 2: AF ablation 
by PVI (minimally 
invasive surgical 
PVI) (61) 

Total: 
56 (SD 
8) 
Arm 1: 
56.0 
(SD 7.2) 
Arm 2: 
56.1 
(SD 8.0) 

Total: 0, 67, 
33 
Arm 1: 0, 37 
N, 26 N 
Arm 2: 0, 45 
N, 16 N 

Arm 1: 
6.8 yr 
(SD 5.3) 
Arm 2: 
7.4 yr 
(SD 6.3) 

Previously 
failed a rate- 
or rhythm-
control 
pharmacolo
gical 
therapy 
strategy 

NR Arm 1: 
55.5 (SD 
8.2) 
Arm 2: 
57.7 (SD 
6.8) 

NR Maintenance of sinus 
rhythm 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Duratio
n of AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Gavin, 
2012144 

RCT; 
Outpatient; 
Australia/NZ; 
Fair 

Total N: 42 
 
Arm 1: AF ablation 
by PVI 
(transcatheter) 
(22) 
 
Arm 2: AF ablation 
by PVI 
(transcatheter, 
coronary sinus) 
(20) 

Arm 1: 
68 
Arm 2: 
67 

NR 
 

Arm 1: 
19 mo 
Arm 2: 
17 mo 

None NR Arm 1: 
63.5 
Arm 2: 
64.8 

NR Maintenance of sinus 
rhythm 

Abbreviations: [To be added in final CER] 
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Appendix Table F-6. Study characteristics—KQ 6 
Study Study Design; 

Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Hohnloser, 
2000145 
(PIAF) 
 
Gronefeld, 
2003146 

RCT; 
NR;  
Europe; 
Good 

Total N: 252 
 
Arm 1: Rhythm 
control 
(amiodarone) 
(127) 
 
Arm 2: Rate 
control (diltiazem) 
(125) 

Arm 1: 
60 (SD 
10) 
 
Arm 2: 
61 (SD 
9) 

NR Arm 1: 
103 
days 
(SD 91) 
 
Arm 2: 
118 
days 
(SD 
105) 

None NR NR Total: 
23.41 
 
Arm 1: 
20 
 
Arm 2: 
26 

Control of AF symptoms, 
Restoration of sinus 
rhythm, Quality of 
life/functional status 

Brignole, 
2002147  
(PAF 2) 

RCT; 
Outpatient; 
Europe; 
Fair 

Total N: 137 
 
Arm 1: Rate 
control with AVN 
ablation and 
pacemaker only 
(69) 
 
Arm 2: AVN 
ablation with 
pacemaker 
implantation and 
rhythm control 
with 
pharmacological 
therapy (68) 

Arm 1: 
69 (SD 
8) 
 
Arm 2: 
67 (SD 
8) 

Arm 1: 0, 
100, 0 
 
Arm 2: 0, 
100, 0 

Arm 1: 9 
yr (SD 
7) 
 
Arm 2: 8 
yr (SD 
7) 

None NR NR Arm 1: 
16 
 
Arm 2: 
16  

Heart failure symptoms, 
CV hospitalizations, 
Stroke, Myocardial 
infarction, Quality of 
life/functional status, 
Recurrence of AF 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Van Gelder, 
2002148  
(RACE) 
 
Hagens, 
2004149 
 
Hagens, 
2006150 
 
Hagens, 
2005151 
 
Rienstra, 
2007152 
 
Rienstra, 
2005153 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 522 
 
Arm 1: Rate 
control (256) 
 
Arm 2: Rhythm 
control (266) 

Arm 1: 
68 (SD 
9) 
 
Arm 2: 
68 (SD 
8) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Arm 1: 
Median 
337 
days 
 
Arm 2: 
Median 
309 
days 

None Arm 1: 
51 
 
Arm 2: 
49 

NR Arm 1: 
29 
 
Arm 2: 
26 

Composite outcome 
(Cardiac mortality, Mixed 
embolic events including 
stroke, Bleeding events 
including hemorrhagic 
stroke), Cardiac 
mortality, Mixed embolic 
events including stroke, 
Bleeding events, 
Maintenance of sinus 
rhythm, Control of 
ventricular rate, Quality 
of life/functional status 

Wyse, 2002154 
(AFFIRM) 
 
Bush, 2006155 
 
Chung, 
2005156 
 
Curtis, 
2005157 
 
Guglin, 
2010158 
 
Jenkins, 
2005159 
 
Sherman, 
2005160 
 
Steinberg, 
2004161 

RCT; 
Outpatient; 
US, Canada; 
Good 

Total N: 4060 
 
Arm 1: Rate 
control (2027) 
 
Arm 2: Rhythm 
control (2033) 

Total: 
69.7 
(SD 9.0) 
 
Arm 1: 
69.8 
(SD 8.9) 
 
Arm 2: 
69.7 
(SD 9.0) 

NR Total: 
2808 
days 
(SD 
69.2) 
 
Arm 1: 
1406 
days 
(SD 
69.4) 
 
Arm 2: 
1402 
days 
(SD 
69.0) 

None Total: 
23.1 
 
Arm 1: 
23.4 
 
Arm 2: 
22.8 

Total: 54.7 
(SD 13.5) 
 
Arm 1: 
54.9 (SD 
13.1) 
 
Arm 2: 
54.6 (SD 
13.8) 

Total: 
26.1 
 
Arm 1: 
24.5 
 
Arm 2: 
27.6 

All-cause mortality, 
Composite outcome (All-
cause mortality, Stroke, 
Bleeding events 
including hemorrhagic 
stroke,Other adverse 
drug reaction), Stroke, 
Other embolic events 
excluding stroke, 
Bleeding events, Quality 
of lifefunctional status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Carlsson, 
2003162 
(STAF) 
 
Carlsson, 
2003163 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 200 
 
Arm 1: Rhythm 
control (100) 
 
Arm 2: Rate 
control (100) 

Arm 1: 
65.3 
(SD 9.4) 
 
Arm 2: 
66.2 
(SD 7.6) 

NR Arm 1: 6 
mo (SD 
2) 
 
Arm 2: 6 
mo (SD 
3) 

None Arm 1: 
9 N 
 
Arm 2: 
16 N 

NR Arm 1: 
34 N 
 
Arm 2: 
53 N 

Composite outcome (All-
cause mortality, Stroke, 
Other embolic events, 
excluding stroke), All-
cause mortality, Cardiac 
mortality, Stroke, 
Bleeding events, CV 
hospitalizations, 
Maintenance of sinus 
rhythm, Quality of 
life/functional status 

Okcun, 
2004164 

RCT;  
Inpatient; 
Europe; 
Fair 

Total N: 154 
 
Arm 1: Rhythm 
control 
(amiodarone, 
electrical 
cardioversion) 
(70) 
 
Arm 2: Rate 
control (digoxin or 
metoprolol) (84) 

Arm 1: 
61 (SD 
10) 
 
Arm 2: 
58 (SD 
12) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Arm 1: 
11 mo 
(SD 7) 
 
Arm 2: 
13 mo 
(SD 6) 

None NR Arm 1: 31 
(SD 8) 
 
Arm 2: 33 
(SD 15) 

NR Mixed embolic events 
including stroke, All-
cause mortality, Stroke 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Opolski, 
2004165 (HOT 
CAFÉ) 
 
Opolski, 
2003166 
 
Pietrasik, 
2007167 
 
Szulc, 2006168 

RCT; 
Outpatient; 
Europe; 
Good 

Total N: 205 
 
Arm 1: Rate 
control (101) 
 
Arm 2: Rhythm 
control (104) 

Total: 
60.8 
(SD 
11.2) 
 
Arm 1: 
61.4 
(SD 
17.6) 
 
Arm 2: 
60.4 
(SD 7.9) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Total: 
273.7 
days 
(SD 
112.4) 
 
Arm 1: 
243.2 
days 
(SD 
137.3) 
 
Arm 2: 
220.4 
days 
(SD 
148.6) 

None NR NR Arm 1: 
37.6 
 
Arm 2: 
50 

Composite outcome (All-
cause mortality, Mixed 
embolic events including 
stroke, Bleeding events 
including hemorrhagic 
stroke), All-cause 
mortality, Cardiac 
mortality, Stroke, 
Bleeding events, 
Maintenance of sinus 
rhythm, Control of 
ventricular rate, Quality 
of life/functional status 

Vora, 2004169 
(CRRAFT) 
 
Vora, 2004170 

RCT; 
Outpatient; 
Asia (India); 
Fair 

Total N: 144 
 
Arm 1: Placebo 
(48) 
 
Arm 2: Rhythm 
control 
(amiodarone) (48) 
 
Arm 3: Rate 
control (diltiazem, 
electrical 
cardioversion) 
(48) 

Total: 
38.6 
(SD 
10.3) 
 
Arm 1: 
38 
 
Arm 2: 
39.5 
 
Arm 3: 
38.4 

NR Total: 
6.1 yr 
(SD 5.4) 

None Total: 
3 N 
 
Arm 1: 
3 N 
 
Arm 2: 
5 N 
 
Arm 3: 
2 N 

Arm 1: 56 
 
Arm 2: 55 
 
Arm 3: 
56.6 

NR Restoration of sinus 
rhythm, Maintenance of 
sinus rhythm, Control of 
AF symptoms, Heart 
failure symptoms, Quality 
of life/functional status, 
All-cause mortality, 
Bleeding events 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Petrac, 
200524 

RCT;  
Outpatient; 
Europe; 
Good 

Total N: 102 
 
Arm 1: Rate 
control with AVN 
ablation and VVI-
R pacemaker (52) 
 
Arm 2: Rate 
control with AVN 
ablation and DDD-
R pacemaker and 
an antiarrhythmic 
drug (50) 

Arm 1: 
62 (SD 
10) 
 
Arm 2: 
60 (SD 
11) 

Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

NR None History 
of HF: 
Arm 1: 
23.1 
 
Arm 2: 
12 

NR Arm 1: 
23.1 
 
Arm 2: 
16.0 

Cardiac mortality, Stroke, 
All-cause mortality, CV 
hospitalizations, 
Recurrence of AF, Heart 
failure symptoms, 
Myocardial infarction, 
Composite outcome 
(Cardiac mortality, 
Stroke) 

Khan, 2008171 
(PABA-CHF) 

RCT; 
Inpatient, 
Outpatient; 
NR; 
Good 

Total N: 81 
 
Arm 1: Rhythm 
control (AF 
ablation by PVI, 
transcatheter) (41) 
 
Arm 2: Rate 
control (AVN 
ablation and PPM) 
(40) 

Arm 1: 
60 (SD 
8) 
 
Arm 2: 
61 (SD 
8) 

Arm 1: 0, 49, 
51 
 
Arm 2: 0, 54, 
46 

Arm 1: 4 
yr (SD 
2.4) 
 
Arm 2: 
3.9 yr 
(SD 2.8) 

Heart failure Total: 
100 
 
Arm 1: 
100 
 
Arm 2: 
100 

Arm 1: 27 
(SD 8) 
 
Arm 2: 29 
(SD 7) 

Arm 1: 
73 
 
Arm 2: 
68 

Composite outcome 
(Quality of life/functional 
status), Quality of 
life/functional status, 
Maintenance of sinus 
rhythm 

Yildiz, 2008172 RCT; 
NR; 
Europe; 
Poor 

Total N: 221 
 
Arm 1: Rhythm 
control (155) 
 
Arm 2: Rate 
control (66) 

Arm 1: 
61 (SD 
9) 
 
Arm 2: 
57 (SD 
11) 

NR Arm 1: 
11 mo 
(SD 7) 
 
Arm 2: 
13 mo 
(SD6) 

None NR Arm 1: 60 
(SD 11) 
 
Arm 2: 63 
(SD 9) 

NR Maintenance of sinus 
rhythm, Mixed embolic 
events including stroke, 
Stroke, All-cause 
mortality, Quality of 
life/functional status 
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Study Study Design; 
Setting; 
Location; 
Quality 

Total N; 
Interventions (N) 

Mean 
Age 

Type of AF: 
(% [or N] 
Permanent, 
Paroxysmal, 
Persistent) 

Dura-
tion of 
AF 

Special 
Population 

% HF Mean 
LVEF 

% 
CAD 

Outcomes Assessed 

Shelton, 
2009173 
(CAFÉ-II) 

RCT; 
Outpatient; 
UK 
Good 

Total N: 61 
 
Arm 1: Rate 
control (digoxin or 
beta blockers) 
(31) 
 
Arm 2: Rhythm 
control 
(amiodarone, 
electrical 
cardioversion) 
(30) 

Total: 
72.4 
(SD 7.1) 
 
Arm 1: 
72.7 
(SD 8.3) 
 
Arm 2: 
72 (SD 
5.4) 

Total: 0, 0, 
100 
 
Arm 1: 0, 0, 
100 
 
Arm 2: 0, 0, 
100 

Total: 
Median 
14 (IQR 
6-32) 
 
Arm 1: 
Median 
15 mo 
(IQR 8-
34) 
 
Arm 2: 
Median 
14 mo 
(IQR 5-
31) 

Heart failure NR NR Total: 
50 
 
Arm 1: 
55 
 
Arm 2: 
44 

Quality of life/ Functional 
status 

Talajic, 
2010174 (AF-
CHF) 
 
Roy, 2008175 

RCT; 
Outpatient; 
US, Canada, 
S. America, 
Israel; 
Good 

Total N: 1376 
 
Arm 1: Rhythm 
control (electrical 
cardioversion, 
AAD) (682) 
 
Arm 2: Rate 
control (beta 
blockers, digoxin) 
(694) 

Arm 1: 
66 (SD 
11) 
 
Arm 2: 
67 (SD 
11) 

Arm 1: 0, 33, 
67 
 
Arm 2: 0, 30, 
70 

NR Heart failure Arm 1: 
32 
 
Arm 2: 
31 

Arm 1: 27 
(SD 6) 
 
Arm 2: 27 
(SD 6) 

Arm 1: 
48 
 
Arm 2: 
48 

Cardiac mortality, All-
cause mortality, Heart 
failure symptoms, Stroke, 
Composite outcome (All-
cause mortality, Heart 
failure symptoms, 
Stroke), AF hospital-
izations 

MacDonald, 
2011142 

RCT; 
Outpatient; 
UK; 
Poor 

Total N: 41 
 
Arm 1: Rate 
control (19) 
 
Arm 2: Rhythm 
control (AF 
ablation by PVI, 
transcatheter) (22) 

Arm 1: 
64.4 
(SD 8.3) 
 
Arm 2: 
62.3 
(6.7) 

NR 
 

Arm 1: 
64 (SD 
47.6) 
 
Arm 2: 
44 (SD 
36.5) 

Heart failure Arm 1: 
100 
 
Arm 2: 
100 

Arm 1: 
19.6 (SD 
5.5) 
 
Arm 2: 
16.1 (SD 
7.1) 

Arm 1: 
10 N 
 
Arm 2: 
11 N 

Maintenance of sinus 
rhythm, Quality of life/ 
Functional status 

Abbreviations: [To be added in final CER] 
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