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Delirium Cordis

• First described by Sir William Harvey in 17th  century:
observed chaotic motion of atria in open chest animal

• Heart rhythm irregularity first described in 1903 by 
Hering

• ECG findings described in 1909 by Sir Thomas Lewis:
“irregular or fibrillatory waves and irregular ventricular 
response” or “absent atrial activity with grossly irregular 
ventricular response”



Therapeutic Approaches to Atrial Fibrillation

• Anticoagulation 

• Rate Control

• Pharmacologic

• Catheter modification/ablation of AV node

• Rhythm Control

• Antiarrhythmic suppression

• Catheter ablation



Rate Control

• Rate control is an integral part of the management of AF patients,
and is often sufficient to improve AF-related symptoms.

• Still very little robust evidence exists about the best type and
intensity of rate control treatment.

• Beta- blocker therapy is often the first-line rate-controlling agent
followed by calcium channel blockers.



Choice of Drugs for Rate Control

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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aClinical reassessment should be 
focused on evaluation of resting 
heart rate, AF/AFL-related 
symptoms & quality of life. In case 
suboptimal rate control (resting 
heart rate >110 bpm), worsening of 
symptoms or quality of life 
consider 2nd line &, if necessary, 
3rd line treatment options. bCareful 
institution of beta-blocker and 
NDCC, 24-hour Holter to check for 
bradycardia.AF Management Guidelines ESC 2020



Digoxin: some words of caution

• Oldest and still the most commonly prescribed drug for control of
ventricular rate

• Predominant acute effect is mediated by the autonomic nervous
system

• An important slowing effect of the AV node is mediated by enhanced
vagal tone

• Not effective during periods of increased sympathetic tone

• Not effective in paroxysmal atrial fibrillation



Digoxin & Mortality

• Observational studies have associated digoxin use with excess mortality
in AF patients.

• This association could possibly be due to selection and prescription
biases as digoxin is commonly prescribed to sicker patients.

• Lower doses of digoxin (≤250 mg once daily), corresponding to serum
digoxin levels of 0.5–0.9 ng/mL, may be associated with better
prognosis.

AF Management Guidelines ESC 2020



Optimal Heart Rate

• The optimal heart rate target in AF patients is unclear.
• Essential in all patients as persistent tachycardia rates can induce 

cardiomyopathy.

• Occasional follow-up holter monitor helps to ascertain rate control. 

• Classically the target had been 60-80 bpm rest and 90-115 bpm 
with exercise.



Lenient Rate Control

• The RACE II study randomized 614 patients with permanent AF to 
either a target heart rate of 80 bpm at rest and 110 bpm during 
moderate exercise, or to a lenient heart rate target of 110 bpm.



Devils in the Details

• The average heart rates over the 3-year duration of the RACE II 
study were approximately 85 (lenient) bpm and 75 (strict) bpm.

• There were at least 8 components in the composite end points. 
• In some cases, it is difficult to imagine how heart rate would have an 

important impact (e.g., the risk of bleeding)!

D. George Wyse. Lenient Versus Strict Rate Control in Atrial Fibrillation: Some Devils in the Details. J. Am. Coll. Cardiol. 2011;58;950-952



Devils in the Details

• The main “devil” is that there is little or no background information 
about the time course.

• The median duration of any AF and permanent AF was around 18 and 3 months, 
respectively.

• Tachycardia-induced cardiomyopathy takes some time to develop.

• In a larger AFFIRM/RACE substudy, heart rates above 100 beats/min in 
permanent AF patients significantly increased the risk.

Van Gelder IC, et al. Does intensity of rate control influence outcome in atrial fibrillation? Europace 2006;8:935– 42.



Outline of Rate Control Therapy

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Figure 13 Outline of rate control therapy 



Rate vs. Rhythm Management

• At least 9 randomized, controlled trials have compared the 2 strategies 
between the years 2000 and 2009.

• Over 6000 patients are enrolled in these trials.

• The first patients entering these trials were enrolled in 1995, a little 
more than 20 years ago.



AFFIRM 
- RESULTS -



RACE

Hagens VE, et al. Rate control versus rhythm control for patients with persistent atrial fibrillation with mild 
to moderate heart failure: results from the RAte Control versus Electrical cardioversion (RACE) study. Am 
Heart J 2005;149:1106–11.



Limitations

• Approximately one-third of AFFIRM trial patients were enrolled after 
their first episode.

• Most of the patients enrolled were elderly (mean ages in AFFIRM and 
RACE were 70 and 68 years, respectively) and either asymptomatic or 
only minimally symptomatic.

• Only 63% of those assigned randomly to a rhythm control strategy 
maintained sinus rhythm, whereas one third of patients in the rate 
control arm were in sinus rhythm.



Post-hoc Analyses

• Maintaining sinus rhythm was an independent predictor of survival.

• The survival benefit of maintaining sinus rhythm seemed to be offset 
by an increased mortality risk of antiarrhythmic drug therapy.

• The presence of sinus rhythm throughout the study carried a small 
but statistically significant improvement in NYHA functional class.

Edward P. Gerstenfeld. Rhythm Control Improve Functional Status in Patients With Atrial Fibrillation? J. Am. Coll. Cardiol. 2005;46;1900-1901



Sinus Rhythm & Survival

• A subsequent report provided evidence that the trend toward increased 
mortality with rhythm control was due to the deleterious effects of 
antiarrhythmic drugs. 

• The use of antiarrhythmic drugs was associated with a significant 
increase in mortality (HR 1.49), while the presence of SR was associated 
with a significant reduction in mortality (hazard ratio 0.53).

Corley SD, et al. Relationships between sinus rhythm, treatment, and survival in the Atrial Fibrillation Follow-Up Investigation of Rhythm Management (AFFIRM) Study. Circulation 2004; 109:1509.



Discontinuation of Anticoagulation and Mortality

• Both trials allowed for cessation of anticoagulant therapy four weeks 
after documentation of SR, leading to a higher rate of stroke. It has 
been postulated that continued anticoagulation might have led to a 
lower mortality in the rhythm control group.



Canadian Health Care Database Study

A “Real world” Population 
26,130 patients 

The relative risk of death, comparing 
rhythm to rate control, fell after 4 yrs.

Ionescu-Ittu R, Abrahamowicz M, Jackevicius CA, et al. Comparative effectiveness of rhythm control vs rate control drug treatment effect on mortality in patients with atrial fibrillation. Arch Intern Med 2012; 172:997.



How to choose a strategy?

• In older, asymptomatic patients with AF, a rate control strategy often is 
preferable to the side effects and toxicity of antiarrhythmic drug therapy 
and multiple cardioversions. 

• For patients with severe symptoms while in AF, a rhythm control strategy 
is mandatory.



Rhythm Control
Symptoms

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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aConsider cardioversion to confirm that the absence of 
symptoms is not due to unconscious adaptation to 
reduced physical and/or mental capacity.

©ESC

AF Management Guidelines ESC 2020



Factors Favoring Rhythm Control

AF Management Guidelines ESC 2020

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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aConsider cardioversion to confirm that the absence of 
symptoms is not due to unconscious adaptation to 
reduced physical and/or mental capacity.

©ESC



Newly detected AF 

• Most patients with symptomatic new onset AF and most patients with
apparently asymptomatic AF should have at least one attempt at
cardioversion (either electrical or chemical) to sinus rhythm.

• Some patients will never have a second episode, or will have very
infrequent episodes; cardioversion will likely improve symptom status,
particularly in young people.



Very elderly

• Patients over age 80 account for approximately 35 percent of patients 
with AF and the prevalence of AF is about 10 percent

• Rhythm control is less often preferred in such patients for the following 
reasons:

• They are more sensitive to the proarrhythmic effects of drugs
• AF is often permanent.



Anti-Arrhythmic Drugs 

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Figure 19 Long-term rhythm control therapy

©ESC

AF Management Guidelines ESC 2020



Sotalol

AF Management Guidelines ESC 2020

• Observational data and a recent meta-analysis revealed a correlation 
with an increased all-cause mortality, whereas a nationwide registry 
analysis and two RCTs found no evidence for increased safety concerns 
with sotalol.

• ECG at baseline, after 1 day and after 1 - 2 weeks is recommended.



Double Jeopardy

• Up to 50% of patients who present with new-onset congestive heart 
failure have AF.

• Among those with new-onset AF, close to one third have congestive 
heart failure.

• AF is the most common cause of Arrhythmia Induced 
Cardiomyopathy.

• AF can cause heart failure whether the rate is controlled or not.

Mark S. Link. Paradigm Shift for Treatment of Atrial Fibrillation in Heart Failure. NEJM 2018, 378:468-9.



AF-CHF trial

Roy D, et al. Rhythm control versus rate control for atrial fibrillation and heart failure. N Engl J Med 2008; 358:2667.



DIAMOND-CHF trial

Torp-Pedersen C, et al. Dofetilide in patients with congestive heart failure and left ventricular dysfunction. N Engl J Med 1999; 341: 857-65.



A Safer Rhythm Control

• One interpretation of these data is that maintenance of SR might be 
beneficial if there were a safer and more effective approach than current 
antiarrhythmic drugs.

• The AFFIRM and RACE data were largely gathered before catheter-based 
pulmonary vein isolation was common. The potential impact of this 
procedure (versus chronic antiarrhythmic therapy) remains incompletely 
explored.



Big Question

• The current “big question” is whether non-pharmacological therapies 
may have shifted the “no-difference” paradigm.

• More recent studies and meta-analyses have shown that a strategy of 
AF ablation that results in durable sinus rhythm may be superior to 
both rate control and rhythm control using anti-arrhythmic drugs.



PABA-CHF



CAMTAF

• Catheter Ablation versus Medical Treatment of AF in Heart Failure trial 
showed an improvement in LVEF with ablation in patients with persistent 
AF.

Hunter RJ, et al. A randomized controlled trial of catheter ablation versus medical treatment of atrial fibrillation in heart failure (the CAMTAF trial). Circ Arrhythm Electrophysiol 2014;7: 31-8.



AATAC



Ablation vs. Drugs

• In a meta-analysis of 26 randomized trials and observational studies
including 1838 patients LVEF improved from 40 to 53 percent.

Anselmino M, et al. Catheter ablation of atrial fibrillation in patients with left ventricular systolic dysfunction: a systematic review and meta-analysis. Circ Arrhythm Electrophysiol 2014; 7:1011.



CASTLE-AF
Death or Hospitalization

Nassir F. Marrouche et al. Catheter Ablation for Atrial Fibrillation with Heart Failure. NEJM 2018, 378:417-28.



CASTLE-AF
Death from any cause

Nassir F. Marrouche et al. Catheter Ablation for Atrial Fibrillation with Heart Failure. NEJM 2018, 378:417-28.



CASTLE-AF
Hospitalization

Nassir F. Marrouche et al. Catheter Ablation for Atrial Fibrillation with Heart Failure. NEJM 2018, 378:417-28.



AF Burden

• It is noteworthy that ablation did not completely eliminate AF in all
patients but rather decreased the time in AF to roughly 25%,
whereas the time in AF among patients who received medical
therapy was 60%.

• “Cure” of AF is not necessary to improve outcomes in heart failure.

• A reduction in the amount of time in AF may be sufficient for clinical
benefit.



Mortality Reduction

• An all-cause mortality reduction of 47% far exceeds any proven heart-
failure therapy.

• Relative mortality reductions with ACEI, ARBs, angiotensin receptor-
neprilysin inhibitors, mineralocorticoid receptor antagonists, beta-
blockers, CRT-Ps, ICDs, and CRT-Ds range from 15% to 35%.



The Sooner, The Better

• It seems that intervention sooner is better and before HF is well
progressed.

• Almost every patient in this subgroup profits from ablation except
patients with advanced disease, meaning left ventricular dysfunction
(EF <20%-25%) and NYHA class III or IV.



The Sooner, The Better

• The smaller AMICA RCT, which included patients with more advanced 
HFrEF, did not show benefits gained by AF catheter ablation at 1-year 
follow-up. 

Catheter Ablation Versus Best Medical Therapy in Patients With Persistent Atrial Fibrillation and Congestive Heart Failure
The Randomized AMICA Trial. Circulation: Arrhythmia and Electrophysiology. 2019;12



CABANA

• A recent CABANA subgroup analysis supported the benefits of AF
catheter ablation in patients with HFrEF, showed a significant reduction
in the study primary endpoint (death, stroke, bleeding, cardiac arrest)
and reduced mortality in the ablation group.

Catheter Ablation Versus Medical Therapy for Atrial Fibrillation. A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Circulation: Arrhythmia and Electrophysiology. 2019;12



Indications for Catheter Ablation

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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aSignificantly enlarged LA volume, advanced age, long AF duration, renal dysfunction, and other cardiovascular risk factors. bIn rare individual circumstances, 
catheter ablation may be carefully considered as first-line therapy. cRecommended to reverse LV dysfunction when tachycardiomyopathy is highly probable.dTo
improve survival and reduce hospitalization.

Figure 17 Indications for catheter ablation of symptomatic AF

©ESC

AF Management Guidelines ESC 2020



Recommendations for Catheter Ablation

AF Management Guidelines ESC 2020

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Recommendations for rhythm control/catheter ablation 
of AF (4)

Recommendations Class Level
First-line therapy (continued)
AF catheter ablation:
• Is recommended to reverse LV dysfunction in AF patients when 

tachycardia-induced cardiomyopathy is highly probable, independent of 
their symptom status.

I B

• Should be considered in selected AF patients with HF with reduced LVEF to 
improve survival and reduce HF hospitalization. IIa B

AF catheter ablation for PVI should be considered as a strategy to avoid 
pacemaker implantation in patients with AF-related bradycardia or 
symptomatic pre-automaticity pause after AF conversion considering the 
clinical situation.

IIa C



Chicken or Egg Dilemma

• The difficulty is in identifying those patients in whom AF is simply a 
coexisting condition and those in whom AF is a major contributor to 
quality of life, ventricular function, and long-term mortality.



A Reasonable Strategy

• A reasonable strategy could be to restore and maintain sinus rhythm
using Cardioversion /Amiodarone and monitor the ejection fraction.

• Ablation is then performed in patients wishing to avoid it or in cases
of recurrence.

• An MRI revealing no significant structural heart disease may help in
choosing a rhythm control strategy.

Oussama Wazni, et al. Catheter Ablation for Rate Controlled Atrial Fibrillation: New Horizon in Heart Failure Treatment. JACC Aug 2017



The CAMERA-MRI study



The CAMERA-MRI study



Risk Factor Management

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Figure 18 Contribution of 
AF risk factors to the 
development of an 
abnormal substrate 
translating into poorer 
outcomes with rhythm 
control strategies

Several AF risk factors may contribute to the development 
of LA substrates and thus affect the outcome of AF 
catheter ablation, predisposing to a higher recurrence 
rate. Aggressive control of modifiable risk factors may 
reduce recurrence rate©ESC



Final Messages

• The optimal strategy of rate vs. rhythm control may vary depending on
the patient characteristics including age, symptoms, frequency of
attacks and type of AF.

• Both strategies can fail both in the short and long terms. As a
consequence many patients need to be reconsidered for the alternate
strategy as the natural history of their disease progresses.



Final Messages

• Catheter ablation is an emerging and potentially promising therapy at
least for patients with AF and heart failure.

• AV nodal ablation with resynchronization therapy should also not be
overlooked, particularly for patients who may not be good candidates
for catheter ablation.
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