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Learning Objectives

1. Discuss the evidence for rate vs rhythm control in patients with 
atrial fibrillation (AF).

2. Review current guideline recommendations for rhythm control in 
patients with atrial fibrillation. 

3. List current antiarrhythmic drugs (AAD) used for rhythm control in 
AF.

4. Review the contraindications for current AAD for AF.

5. Develop a monitoring plan for use of AAD for AF. 
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Rhythm control ςwhere we started

CJC 2005; 21:9-73

Rate control versus rhythm control

Favoursrate control Favoursrhythm control

Persistent atrial fibrillation Paroxysmal atrial fibrillation

Recurrent atrial fibrillation First episode of atrial fibrillation

Less symptomatic More symptomatic 

> 65 years of age < 65 years of age

Hypertension No hypertension

No history of congestive heart failure History of congestive heart failure

Previous antiarrhythmic drug failure No previous antiarrhythmic drug failure

Patient preference Patient preference



Rate vs rhythm: snapshot of evidence
PIAF- 2002 PAF 2- 2002 AFFIRM- 2002 RACE- 2003 STAF- 2003 AF-CHF- 2008

Population 60 yo; 
HTN/CAD; few 
CHF; 252 pts

68 yo; 
HTN/CAD; few 
CHF; 135 pts

70 yo; 
HTN/CAD/CHF; 
4060 pts

68 yo; 
HTN/CAD/CHF; 
522 pts

65 yo
HTN/CAD/CHF

66 yo;
HFrEF; 1376 pts 

AF 
subtype

Symptomatic, 
persistent (7 ς
360 days)

Symptomatic, 
paroxysmal/
persistent

Persistent Symptomatic, 
persistent

Persistent Symptomatic, 
Paroxysmal/
persistent

Avg f/u 1 year 1.3 years 3.5 years 2.3 years 1.7 years 3 years

OAC Continued for 
duration of 
study

Stopped for SR Stopped for SR Stopped for SR Stopped for SR Continued

Results No 
improvement in 
symptoms or 
QOL;
More hospital 
visits and ADE

No difference 
QOL; more 
hospital visits 
with rhythm;
Less worsening 
CHF w/ rate

No difference in 
QOL, functional 
capacity, death;
More hospital 
visits and ADE

No mortality 
benefit or 
difference in 
QOL; more 
hospital visits 
and ADE

No mortality 
benefit or 
difference in 
QOL; more 
hospital visits

No mortality 
benefit; no 
benefit for 
worsening HF

EHJ 2003;24:1430-36. EHJ 2002;23(11):892-900. NEJM 2002;347(23):1825-33. NEJM 
2002;347(23):1834-40. JACC 2003;41(10):1690-96. NEJM 2008;358(25):2667-77.



EAST-AFNET 4 trial

D Randomized, parallel-group, open, blinded-outcome assessment

P 
(N= 2789)

AF diagnosis w/in 1 year + CV conditions (median 36 days post diagnosis);
avg age 70 yo; 30% asymptomatic

I Rhythm control strategy (AAD or ablation)

C Usual care (rate control; rhythm control for symptom management only)

O Primary:
1- Death from CV causes, stroke or hospitalizations w/ worsening HF or ACS
2- Number of nights spent in hospital per year
Secondary:
Symptoms, LV function
Primary safety:
Death, stroke, serious adverse events related to rhythm-control therapy

NEJM 2020;383(14):1305-16



EAST-AFNET 4 trial

Early Rhythm Control Usual Care

NEJM 2020;383(14):1305-16



EAST-AFNET 4 trial
Outcome Early Rhythm Control (%) Usual Care (%) Risk Association

Primary

Composite of death from CV causes, stroke or 
hospitalizations w/ worsening HF or ACS

249/6399 (3.9) 316/6332 (5.0) 0.79 (0.66 ς0.94)

Number of nights spent in hospital per year 5.8 ± 21.9 5.1± 5.5 1.08 (0.92 ς1.28)

Secondary

Components of 1st primary outcome 
(incidence/100 person-yr)
Å Death from CV causes
Å Stroke
Å Hospitalization w/ worsening HF
Å Hospitalization w/ ACS

67/6915 (1.0)
40/6813 (0.6)
139/6620 (2.1)
53/6762 (0.8)

94/6988 (1.3)
62/6856 (0.9)
169/6558 (2.6)
65/6816 (1.0)

0.72 (0.52 ς0.98)
0.65 (0.44 ς0.97)
0.81 (0.65 ς1.02)
0.83 (0.58 ς1.19)

Select secondary outcomes at 2 yrs
Å Sinus rhythm (%)
Å Asymptomatic (%)

921/1122 (82.1)
861/1159 (74.3)

687/l1135 (60.5)
850/1171 (72.6)

3.13 (2.55 ς3.84)
1.14 (0.93 ς1.40)

Safety

Serious adverse events related to rhythm 
control therapy

68 (4.9) 19 (1.4) P <0.001

NEJM 2020;383(14):1305-16



Rate vs Rhythm: does timing matter?

Arch Intern Med 2012;172(13):997-1004



Rhythm control 2020

CJC 2020;36:1847-1948



Case 1- Mr. BP

63 y/o male from Vancouver

CC New diagnosis of AF, referred from GP

HPI Gradual decline in exercise tolerance over the last 2 months; attributed to some weight gain and 
aging. Pulse rate noted to be irregular by GP during check up, sent for outpatient ECG.

PMHx HTN, BPH, dyslipidemia

Labs/tests ECHO: EF 55%, LAV 43, concentric LVH (wall thickness 12)
ECG: AF @ 97; Holter: AF t/o (52-89-196)
eGFR 76 ml/min; TSH/LFTs/lytesWNL

Meds Ramipril 5 mg daily
Tamsulosin 0.4 mg daily
Atorvastatin 10 mg daily
Apixaban 5 mg BID (newly started)



Case 1- Mr. BP

ÅIƻǿ ǿƻǳƭŘ ȅƻǳ ǘǊŜŀǘ aǊΦ .tΩǎ !CΚ
a) Rate control

b) Initial rate control with progression to rhythm control if he remains 
symptomatic

c) Rhythm control

d) 5ƻ ƴƻǘƘƛƴƎΣ ƘŜΩǎ ŀƭǊŜŀŘȅ ǊŀǘŜ ŎƻƴǘǊƻƭƭŜŘ



Antiarrhythmic options for AF



AAD for AF

ÅClass IC
Åflecainide

Åpropafenone 

ÅClass III
Ådronedarone

Åsotalol

Åamiodarone



Circulation Research. 2020;127:184-201



Class IC - Pharmacology

ÅFlecainide and Propafenone
ÅStrong Na+ channel blockers

ÅDecrease conduction velocity 

ÅMinimal/no impact on APD or ERP

ÅPropafenone - mild beta blocking 
activity
ÅStructurally similar to propranolol

KlabundeCardiovascular Pharmacology Concepts 
https:// www.cvpharmacology.com/antiarrhy/sodium-blockers



Class IC - Contraindications

ÅAbsolute
ÅAdvanced AV block, conduction system disorders

ÅIschemic heart disease

AHJ 2018;206:94-104



CAST trial
D Multicentre, DB, parallel-group, RCT

P (N= 1498) Patients w/ recent MI (6 days to 2 yrs) and increased VE; > 6 asymptomatic PVC/hr; LVEF < 
55% (< 90 days since MI); LVEF < 40% if > 90 days since MI

I Encainideor flecainide

C placebo

O Death or cardiac arrest due to arrhythmia 

NEJM. 1991. 324(12):781-88.

Death or cardiac arrest due to arrhythmia 5.7% vs 2.2% (RR 2.64;95% CI 1.60-4.36; NNH=29)

Death or cardiac arrest due to all causes 8.3% vs 3.5% (RR 2.38; 95% CI 1.59-3.57; NNH 21)

Death or cardiac arrest due to MI complicated by 
cardiogenic shock

1.5% vs 0.4% (p= 0.01; NNH 91)



Class IC - Contraindications

ÅAbsolute
ÅAdvanced AV block, conduction system disorders

ÅIschemic heart disease

ÅClinical heart failure or LVEF < 40%

ÅBrugadasyndrome

ÅPropafenone only
ÅSevere hepatic impairment

ÅMyasthenia gravis

AHJ 2018;206:94-104



Class IC - Contraindications

ÅRelative
ÅSinus bradycardia (<50 BPM) or SSS

ÅSignificant LVH (repolarization abnormalities or >1.4 cm on ECHO)

ÅElectrolyte abnormalities

ÅSevere renal impairment (CrCl< 30-35 ml/min)

ÅPropafenone only
ÅBronchospastic disease or severe obstructive lung disease

AHJ 2018;206:94-104



Class IC - Initiation

ÅBaseline Investigations
ÅBlood pressure

ÅECG 

ÅEchocardiogram (or other assessment of LV function)

ÅStress Test (if not done within past year)

ÅLabs- Serum electrolytes, and SCr/eGFR

AHJ 2018;206:94-104



Class IC- Monitoring
Parameter Frequency Considerations
ECG Within 7 days of a dose change

Every 6-12 months if stable

¶ PR Interval >200 msec
¶ >25% increase from baseline QRS Duration or >150ms
¶ Heart rate <50 bpm

Patient response With each dose change and at 
each patient follow-up 
appointment

¶ If symptoms improved and/or decreased frequency of episodes:
o Maintain at current dose and arrange follow-up (including holter) 

as per algorithm.
¶ If no/minimal improvement in AF symptoms and patient tolerating 

propafenone at current dose
o Titrate propafenone per protocol and send patient for a repeat 

ECG within 7 days

https:// litfl.com/brugada-syndrome-ecg-library/



Class IC- Monitoring
Parameter Frequency Considerations
ECG Within 7 days of a dose 

change

Every 6-12 months if 
stable

¶ PR Interval >200 msec
¶ >25% increase from baseline QRS Duration or >150ms
¶ Heart rate <50 bpm
¶ Use-dependence
¶ More dramatic QRS widening w/ rapid rates 

(exercise)
Patient response With each dose change 

and at each patient 
follow-up appointment

¶ If symptoms improved and/or decreased frequency of 
episodes:
o Maintain at current dose and arrange follow-up 

(including holter) 
o If no/minimal improvement in AF symptoms and patient 

tolerating propafenone at current dose, 
o titrate propafenone per protocol and send patient 

for a repeat ECG within 7 days
Ischemia 
assessment

Yearly  ¶ Assess patients for symptoms of CAD annually, and 
consider stress testing If significant symptoms present.

AHJ 2018;206:94-104



Class IC ςAdverse effects

ÅProarrhythmic
Å1:1 flutter
Å3.5-5%, associated w/ high adrenergic conditions

ÅCombine with AVN blockers to decrease risk

ÅVT
ÅRare in patients w/out structural/ischemic heart disease or electrolyte disturbance

ÅExtracardiac
ÅDizziness, blurred vision (especially w/ higher doses), HA, nausea

ÅPropafenone: metallic taste, blood dyscrasias (rare)



Class III - Pharmacology

Ådronedarone, amiodarone, 
sotalol
ÅK+ channel blockers

Ådronedarone and amiodarone-
Class I, II and IV activity

Åsotalol- Class II activity

KlabundeCardiovascular Pharmacology Concepts 
https:// www.cvpharmacology.com/antiarrhy/sodium-blockers



Class III ςdronedarone contraindications

ÅAbsolute
ÅPermanent AF

NEJM 2011;365:2268-76



PALLAS trial

D DB, RCT

P (N=3236) Permanent AF, age > 65 w/ risk CV risk factors

I Dronedarone 400 mg BID

C placebo

O Composite of MI, stroke, SE, death from CV causes; unplanned hospitalizations for CV cause or 
death

NEJM 2011;365:2268-76



PALLAS trial

NEJM 2011;365:2268-76



Class III ςdronedarone contraindications

ÅAbsolute
ÅPermanent AF

ÅHF w/ recent decompensation/hospitalization

AHJ 2018;206:94-104



ANDROMEDA trial

D Multicenter, DB, RCT

P (N= 1000) Pts hospitalized w/ symptomatic HF + severe LV dysfunction

I Dronedarone 400 mg BID

C placebo

O Composite of death from any cause or hospitalization for HF

NEJM 2008;358:2678-2687



ANDROMEDA trial

NEJM 2008;358:2678-2687



ANDROMEDA trial

NEJM 2008;358:2678-2687



Class III ςdronedarone contraindications

ÅAbsolute
ÅPermanent AF 

ÅHF w/ recent decompensation/hospitalization; LVEF <40% 

ÅHigh degree AV block

ÅLung or liver injury related to amiodarone use

ÅPre-existing QTc prolongation

ÅSevere hepatic impairment

AHJ 2018;206:94-104



Class III ςdronedarone contraindications

ÅRelative 
ÅSinus bradycardia (< 50 BPM)

ÅElectrolyte abnormalities

ÅConcomitant strong CYP 3A4 inhibitors (clarithromycin, ritonavir, 
ǾƻǊƛŎƻƴŀȊƻƭŜΧύ

AHJ 2018;206:94-104



Class III ςdronedarone initiation

ÅBaseline Investigations
ÅBlood pressure

ÅECG 

ÅEchocardiogram (or other assessment of LV function)

ÅLabs - Serum electrolytes, LFTs, and SCr/eGFR

AHJ 2018;206:94-104



Class III ςdronedarone monitoring



Class III- dronedarone monitoring
Parameter Frequency Considerations
ECG Within 7 days of a dose 

change

Every 6-12 months if 
stable

¶ >25% increase from baseline QTc duration or >500ms
¶ Heart rate <50 bpm

Patient response With each dose change 
and at each patient 
follow-up appointment

¶ If symptoms improved and/or decreased frequency of 
episodes:
o Maintain at current dose and arrange follow-up 

(including holter) 
o If AF persists and SR cannot be restored

o Discontinue dronedarone

Labs (liver panel 
and bilirubin)

q3months for the first 
year then q6months

¶ Assess patients for symptoms hepatic injury
¶ No consensus on frequency of liver monitoring

AHJ 2018;206:94-104



Class III ςdronedarone adverse effects

ÅProarrhythmic
ÅProlonged QTc and risk of Torsades

ÅExtracardiac
ÅIncreased SCr(reversible; not related to decline in renal function)

ÅNausea, diarrhea



Class III ςsotalol contraindications

ÅAbsolute
ÅPre-existing QTc prolongation

ÅSinus bradycardia (<50 BPM) or SSS
ÅHigh degree AV block

ÅSevere renal impairment (CrCl<40 ml/min)

AHJ 2018;206:94-104



Class III ςsotalol contraindications

ÅRelative 
ÅAdvanced age

ÅReactive airway disease

ÅSystolic HF (caution if LVEF <40%)

ÅSignificant LVH

ÅElectrolyte abnormalities

ÅPatients at high risk of Torsades

AHJ 2018;206:94-104



Class III ςsotalol initiation

ÅBaseline Investigations
ÅBlood pressure

ÅECG 

ÅEchocardiogram (or other assessment of LV function)

ÅLaboratory investigations - Serum electrolytes and SCr/eGFR

ÅCan be safely initiated in outpatient setting

AHJ 2018;206:94-104



Class III ςsotalol monitoring


