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Rate Control

• Integral part of AF management
• Often sufficient to improve AF-related symptoms

• Very little robust evidence exists to inform the best 
type and intensity or rate control treatment

• The optimal heart-rate target is unclear





Criteria for rate control vary with patient age but 
usually involve achieving ventricular rates between 
60 and 80 bpm at rest and between 90 and 115 bpm 
during moderate exercise



• AFFIRM trial (n=874) and RACE trial (n=217) 
• AFFIRM

• Resting heart rate ≤80 bpm and daily activity ≤110 bpm

• RACE
• Resting heart rate <100 bpm

• Primary end point
• Composite of mortality, cardiovascular hospitalization, and MI

Europace 2006;8:935-942





• RACE II trial
• 614 patients with permanent atrial fibrillation
• Lenient vs. Strict rate control

N Engl J Med 2010;362:1363-1373





RACE II Trial

• Lenient rate-control strategy
• Resting heart rate <110 bpm

• Strict rate control strategy
• Resting heart rate <80 bpm and heart rate during 

moderate exercise <110 bpm

• Primary end point
• Composite of cardiovascular  death, hospitalization for 

heart failure, and stroke, systemic embolism, bleeding, 
and life-threatening arrhythmic events

• Follow-up duration (2~3 years)



• No difference in a 
composite of clinical 
events, NYHA class, 
or hospitalization



Cumulative incidence of the Composite 
Primary Outcome



2010 ESC Guidelines for the 
management of atrial fibrillation



2020 ESC Guidelines for the 
management of atrial fibrillation



Drugs

• Beta-blocker
• Diltiazem and verapamil
• Digoxin
• Combination therapy
• Antiarrhythmic drug

• Choice of rate control drugs depends on symptoms, 
comorbidities and potential side-effects



Beta-blocker (BB)

• First-line rate-controlling agents
• Prognostic benefits of beta-blockers seen in HFrEF

patients with sinus rhythm had been questioned in 
patients with AF



Non-dihydropyridine CCB (NDCCB)

• Verapamil and diltiazem
• Provide reasonable rate control and can improve 

AF-related symptoms



Digoxin
• Not effective in patients with increased sympathetic drive
• Observation studies have associated digoxin use with excess 

mortality in AF patients
• Due to selection and prescription biases

• Ongoing RCT – digitoxin use in HFrEF patients (DIGIT-HF trial)



Amiodarone

• Useful as a last resort when heart rate cannot be 
controlled with combination therapy



Acute rate control
• In acute settings, physicians should always evaluate 

underlying causes, such as infection or anemia

• BB and NDCCB are preferred over digoxin 
• Rapid onset and effectiveness at high sympathetic tone

• Target heart rate will depend on the patient 
characteristics, symptoms, LVEF, and hemodynamics
 Lenient initial heart-rate approach seems acceptable

• In unstable patients, urgent cardioversion should be 
considered



2020 ESC AF Guidelines



Atrioventricular node ablation 
and pacing
• AV node ablation and pacemaker implantation can 

control ventricular rate when medication fails
• The procedure is relatively simple and has a low 

complication rate and low long-term mortality risk
• All other pharmacological and non-pharmacological 

treatment options have been carefully considered

• His-bundle pacing after AV node ablation may 
evolve as an attractive alternative pacing mode





Summary
Recommendations for ventricular rate control in patients with AF
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