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Objectives

1. Appreciate the 3 Pillars of Atrial Fibrillation Management

2. Describe Who Should be Anticoagulated and Why

3. How to Choose Between Rate and Rhythm Control and 
Intervention

NEJM, 1998

In patients with 
paroxysmal AF, the 
vast majority of atrial 
premature beats 
originate in the 
pulmonary veins 
(94% of all triggers).
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Catheter ablation for atrial fibrillation (pulmonary vein isolation)CCCCCCCCCCCCCCCCCCCaaaaaaaaaaaaaaaaaaaattttttttttttttttttthhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeettttttttttttttttttteeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrr ablation for atrial fibrillation (pulmonaryyyyyyyyyyyyyyyyyyyy vvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnn iiiiiiiiiiiiiiiiiiisssssssssssssssssssoooooooooooooooooooolllation)

Santangeli et al. Heart rhythm July 2017. 14;7. 1087

Other AF triggers outside 
the pulmonary veins



2017 HRS expert consensus statement on catheter and surgical ablation of atrial fibrillation. J Interv Card Electrophysiol (2017) 50:1-55

Hypotheses regarding mechanisms of atrial fibrillation

Multiple wavelets Rapidly discharging 
automatic foci

Single reentrant circuit 
with fibrillatory
conduction

Functional reentry from 
rotors or spiral waves

AF maintenance due to 
dissociation between 
epicardium and epicardium

Atrial Fibrosis: AF is a progressive disease

-Electroanatomic mapping allows direct contact with endocardial tissue and can reveal presence 
of scar (low voltage areas), not detectable by any imaging method  
-In contrast to paroxysmal AF, an important proportion of patients with persistent AF have 
regional increase in atrial fibrosis that is associated with greater frequency of AF

Arentz, Circulation Arrhythmia and Electrophysiology. 2016.



Atrial Fibrillation Classification
Paroxysmal: AF lasting more than 30 seconds, but < 7days

Persistent: Continuous AF episode >7 days, but < 1 year

Longstanding Persistent: Continuous AF episode year, but where
rhythm control is being pursued

Permanent AF: Continuous AF for which a therapeutic decision has 
been made not to pursue sinus rhythm restoration



The 3 pillars of Treatment

1. Risk Factor Modification

2. Arrhythmia Management: Drug Therapy (Rate or Rhythm 
Control) vs Interventional Therapy

3. Stroke Prevention

2020 Canadian Guidelines: Atrial Fibrillation; CJC vol 36



55M presents with dyspnea on exertion for the last several months 
(he has stopped exercising due to Covid)
PMHx: hypertension x 5 years, dyslipidemia
Medications: HCTZ 25mg Qd, Norvasc 5mg po Qd, crestor 10mg Qd

Case 1:

Questions:
1. Is he symptomatic? Is he dyspneic from the atrial fibrillation?   
2. Is his AF paroxysmal? Persistent?
3. Is his heart structurally normal? Ie. is EF normal, and no valve 

disease?

Case 1:

Investigations needed:
1. Bloodwork: CBC, electrolytes, creatinine, thyroid
2. Transthoracic echo: rule out valvular disease, assess EF, assess 

left atrial size
3. Holter monitor: What is the rate in atrial fibrillation? Is it truly 

persistent, or is this paroxysmal?
4. Consider an exercise stress test (for dyspnea), and CXR



Questions:
1. Is he symptomatic? dyspneic from the atrial fibrillation?  
2. Is his AF paroxysmal? Persistent?
3. What are his modifiable risk factors? 
4. Management decisions: 3

Case 1:

1. Modifiable risk factors:
-Is BP well controlled?
-Evaluate EtOH intake
-Weight..
-Does he have obstructive sleep apnea?
-Is he a smoker?

“Enter into a Partnership: You do your part, and I will do mine”

Aggressive Risk Factor Management
Weight management and Exercise
• Diet Plan
• Initial target: 

>10% weight 
loss. Final 
target BMI 
<27kg/m2

• Avoid weight 
fluctuation

• Exercise: 
>30min for 3-
3-5/week

• Increase type 
and duration 
of activity to 
250 min/wk

• Resistance ex 
2-3 d/week

• Flexibility 
exercises 
10min/day 2

Hypertension: Major risk factor. Data supports tighter control

• Home BP 
Diary

• Reduce salt
• Suggest ACEi

or ARB
• Target 

preferred: 
SBP<130/80

Obstructive Sleep Apnea

• Among AF 
pts, 
prevalence 
is >50%

• Screen for 
OSA 
(stopBang)

• Overnight 
sleep study

• Check 
adherence

Alcohol
• Linear dose-

response with 8% 
increase in RR of AF 
with each standard 
drink/day

• Established RF + 
EtOH = higher rates 
of progression and 
less response to 
treatment

• Limit to <=1 
standard drink/d

Diabetes
• 1.5x 

increased 
risk of AF

• 13% 
increased 
risk with 
each 1% 
increase in 
HbA1c



Case 1: Rate or Rhythm 
Control?

2. Rate vs Rhythm?
Options:

1. Rate control: Add beta blocker or calcium channel blocker 
OR
2. Rhythm control: Cardioversion + start on anti-arrhythmic

Rate control (or until cardioversion):
Ejection fraction >40%: b-blocker or Ca-channel blocker E.g. verapamil SR 
180mg Qd or diltiazem CD 180mg po Qd
-BB are effective, but assoc. with higher S/E such as fatigue and exercise 
intolerance. CCBs have favourable dose-response characteristic. Consider 
CCB if htn or reactive airway disease vs. BB with coronary disease.

Ejection fraction<40%: bisoprolol, carvedilol, or metoprolol as 1st line. Eg.
Metoprolol 25mg po BID, and up-titrate 

2020 Canadian Guidelines: Atrial Fibrillation; CJC vol 36

Patient is young, symptomatic, and likely relatively new-onset
(Each of these factors is independently important to the decision)



Rhythm Control
Goal: symptom relief, improving functional capacity and QOL, with 
reduction in healthcare utilization

Issue: potential adverse drug effects and longterm inefficacy of 
antiarrhythmic drugs (AADs)

What is the efficacy of antiarrhythmic medications?
Amiodarone
Sotalol
Flecainide
Propafenone
Dronedarone

Vaughan Williams Classification

Ic: flecainide, 
propafenone
-Not in pts with 
CAD or LV 
dysfunction
-Proarrhythmia
with exertion/ 
HR increase
-altered with 
food (milk and 
flec)

Class III
Amio, sotalol,
Dronedarone



Patient on flecainide 100mg po BID for paroxysmal atrial fibrillation

Patients on flecainide or propafenone should be on an AV nodal 
blocking agent to prevent potential risk of AF organization into Atrial 
flutter, with 1:1 AV conduction and rapid ventricular rate

Carotid sinus massage



Rhythm Control
Class Ic: Flecainide/Propafenone
• Needs concomitant use of AV nodal blocking agent
• Avoid in pts with evidence of AV block (2nd or 3rd degree)
• Avoid in LBBB or RBBB with fascicular block
• Avoid where LVEF <40%
• Avoid in severe LVH
• Avoid in severe hepatic or severe renal impairment (GFR<35)
• Avoid in ischemic heart disease: active or history of Mi
• Suggest formal ischemia assessment (e.g. Stress test) in those 

older than 50 years or with significant risk factors for CAD
• ECG baseline and after initiation: increase in QRS duration >25% = 

proarrhythmic

Rhythm Control
Class III:
Sotalol: “Reverse Use dependence Ikr inhibition”: ie. at lower doses, 
the Beta blocker effects predominate whereas class III effects emerge 
with higher doses
• QT prolongation and risk of torsades de pointes:
• Avoid in long QT, high-degree AV block, GFR<40, LVEF <40%, 

women>65 with concomitant diuretics
• Repeat ECG 48-72hrs after initiation to monitor QTc interval



Rhythm Control
Class III:
Dronedarone:

-Only antiarrhythmic shown to reduce hospitalization and CV 
mortality in pts with paroxysmal or persistent AF
-Avoid in permanent AF (this drug is NOT for rate control)
-Avoid in high degree AV block
-Avoid if prior lung or liver injury due to amio use
-Avoid if preexisting long QT
-Avoid in severe hepatic impairment: perform LFTs q3 months for 1st

year, then q6months.

h t d h d CVitalizatioit lllliii ti

Athena Trial: NEJM 2009;360:668-



HR 0.76 CI 
0.69-0.84)

HR 0.84 CI 
0.6-1.08)

HR 0.71 (CI 
0.51-0.98)

HR 0.74 (CI 
0.0.78-
0.82)

Athena Trial: NEJM 2009;360:668-

Rhythm Control
Class III:
Amiodarone:
-Loading dose is 10-12g
-Maintenance Qd is recommended
-In hospital, can give oral and IV at same time (oral loading much 
faster)

-liver and thyroid tests q6months
-annual CXR
-sun protection



• Meta-analysis of 39 RCTs examining amiodarone, dronedarone, 
flecainide, propafenone, sotalol, or placebo for the treatment of 
AF

AF Recurrence: Amiodarone best: OR 0.22. 

Serious adverse events: Amiodarone the worst OR 2.41



Dronedarone the least proarrhythmic (including bradycardia) OR 1.45

Dronedarone significantly lowered the risk of stroke OR 0.69 (1 study)

Trends toward increased mortality for sotalol and amiodarone, stronger 
when only studies >100 patients were included



Questions:
1. What are his modifiable risk factors?
2. Rate vs rhythm control 
3. Stroke prevention

Can patients only take their oral anticoagulant when they have an 
AF episode?

Case 1:

2020 Canadian Guidelines: Atrial Fibrillation; CJC vol 36



Oral anticoagulant therapy is justified when the annual risk of stroke 
exceeds 1.5%
Patients age 65+ without other RF, annual risk of stroke decreases to 
0.7%, which increase in major bleeding 0.5%/year to 1%

2016 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC 32 (2016) 1170-1185

Risk of Thromboembolism

Ok: 2021



Can patients only take their oral anticoagulant when they have an 
AF episode?

ssssssss only ttaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaakkkkkkeeeeeeeee ttttttttthhhhhheeeeeeeeeiiiiiiiirrrrrrrr ooooooooorrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaallllllllllllllllllllllllllllllllllllllllllllllllll aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnttttttttttttttttttttttttttttiiiiiiiiiiiiiiicccccccccoooooooooaaaaaaaaaggggggggggguuuuuuuuullllllaaaaaaaaannnnnnnnttttttttt wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhen ttttthy g
?

Shen et al. JACC Basic 
Trans Science 
2019;4(5):640-)

55M presents with dyspnea on exertion 
PMHx: hypertension x 5 years, dyslipidemia
Medications: HCTZ 25mg Qd, Norvasc 5mg po Qd, crestor 10mg Qd

Case 1:

• Risk Factor modification
• Started him immediately on metoprolol 25mg po BID and DOAC 

(Apixaban or Edoxaban preferred)
• Echo revealed normal EF, and dyspnea likely as a result of AF
• Cardioverted, and flecainide 100mg po BID added to metoprolol
• Sent for exercise stress test several weeks after flecainide initiation 

to rule out CAD (given history)
• If feels better in sinus rhythm, will put on list for AF ablation



Why Early Adoption of Ablation?

Andrade et al. Early AF. NEJM 2021; 384:305-315

78F presents with palpitations
PMHx: hypertension x 2 years
Medications: Amlodipine 5mg po Qd and ASA 80mg Qd

Case 2: 78F 

ppppp ggggggg pppp QQQQ gg QQQ

1. Modifiable risk factors? Hypertension: 24 hour BP monitor
2. Rate vs Rhythm control?
3. Stroke prevention: Discontinue ASA and start DOAC



In patients with reduced LVEF, strongly consider 
ablation if risks of ablation are not elevated

LVEF 50% in AF, severely enlarged left atrium
Patient now on metoprolol 100mg po BID and Cardizem CD 240mg po 
Qd (Norvasc discontinued). ECG still demonstrates a heart rate in AF 
at 100bpm and patient continues to complain of palpitations. What is 
next step?

Case 2: 78F 

1. Can add digoxin. Consider drug monitoring in patients at higher 
risk of adverse events (female sex with low body weight and 
impaired renal function). Trough levels 0.6-0.9ng/mL = significant 
decrease in all-cause mortality and hospitalizations compared 
with levels mL. Optimal level is unknown.

2. Pacemaker implantation and AV node ablation: “Pace and Ablate”
Then discontinuation of rate-controlling medications



Brignole et al. APAF-CRT: EHJ 2021. 42, 4731-)

1. Pacemaker implant 
(single ventricular 
wire vs both RV and 
LV wires (CRT))

2. Ablation of the AV 
node

68F presents with dyspnea on exertion to ED x 2
months, but worse over last week.  
ECG: rapid atrial fibrillation in the 160’s with 
BP 90/60mmHg
CXR demonstrates pulmonary edema
Echo reveals an LVEF of 20%. 
Cath: normal coronary arteries

Case 3

Presumed diagnosis: Tachy-mediated cardiomyopathy

Plan: Transesophageal echo to rule out left atrial appendage 
thrombus, then cardioversion and start amiodarone.

Case 3



Left ventricle

Left atrium

During atrial fibrillation blood clots can form within left atrial appendage; these can 
break off and cause stroke and systemic emboli

Left atrial 
appendage

CLOT

CLOT

• Started on a DOAC
• Rate-control therapy attempted
• 6 weeks later, repeat TEE performed. No clot
• What next?

Case 3 Case 3



AF Ablation Procedure

The mapping and ablation catheters have 
magnetic sensors that link to patches on 
the patient’s front and back with a 

RAO LAO

Alkhouli et al. JACC Cardiovascular Interventions. Volume 9, 24 (2016), 2465-2480

Intracardiac echo. FO = fossa ovalis



Site-Specific Transseptal Puncture for Various 
Intracardiac Interventions

AF ablation

LAA closure

MitraClip PFO closure

Perc LVAD

1. Fluoroscopy with 
catheter location
2. Hemodynamics
3. TEE
4. Intracardiac echo (ICE)

Coronary sinus 
catheter

Alkhouli et al. JACC Volume 9, 24 (2016), 2465-2480

AF Ablation Procedure: Mapping
A left atrial electroanatomic map 
is created using a multielectrode 
mapping catheter (lasso or 
pentaray). 

(
 

Coronary sinus 
catheter



Radiofrequency Cryoablation

Contact Sensing RF 
catheters since 
2014 = more 
efficacious lesions 
and safer 
procedure

Radiofrequency Lesion Sets

Different lesion sets are created depending on location of scar, persistent vs 
paroxysmal AF, recurrent atrial tachycardias/flutters (red=scar, purple=healthy)

Anterior 
mitral line

Roof line
Posterior wall 
isolation

Anterior right and left 
pulmonary veinspulmonnnaaar

ight and le
y veinsss



Right inferior pulmonary vein electrograms: AF 
continues despite sinus rhythm in the atrium

Left atrial 
electrograms

AF Normal sinus

Post-ablation echo performed at 3 months

LVEF normalized. 

Plan: lifelong DOAC and beta blocker

Case 3 Case 3



Conclusion

The 3 Pillars of Atrial Fibrillation Management: 
• Risk Factor Modification
• AF Management: rate vs rhythm control
• Stroke prevention


