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Case scenario

• 67 y/o man with DM2 presents to ED with 2 weeks of 

shortness of breath, LE edema, and PND.  No known 

cardiac history.   





EKG diagnosis

• 1. Atrial flutter with variable block

• 2. Atrial flutter with 2:1 block

• 3. Multifocal atrial tachycardia (MAT)

• 4. Atrial fibrillation



Vital/PE/Labs

• HR 150 BP 110/65 92%RA

• JVP angle of jaw, IR S1S2, distant sounds, rales 

bilaterally, 2+ LE edema

• Na 140 K 3.5

• Cr 1.4



What is best next step in management?

• 1) Immediate cardioversion

• 2) Amiodarone

• 3) Bring to EP lab for ablation

• 4) Class Ic (flecainide, propafenone)

• 5) POCUS





Unadjusted Cumulative 
Incidence of First CHF in 

Individuals with AF

Unadjusted Cumulative 
Incidence of First AF in 

Individuals with CHF

Wang et al. Circulation 2003; 107: 2929-2925

1 in 5 will develop the other at 5 years



Atrial Fibrillation Associated with Poor Prognosis in Chronic Systolic 
HF

Mamas MA., et al. European Heart Journal of HF 2009;11:676



AF and HF: A Vicious Cycle

Verma A., et al. Circulation 2017;135:1548



What is the most important aspect in AF 
management?



Approach to Treatment of Atrial Fibrillation

Ventricular Rate ControlPrevention of HF: Ventricular Rate Control

Prevention of Thromboembolism

”Sinus Rhythm Therapy”

Conversion 
to NSR

Control of Symptoms

Lifestyle (Weight) & Modifiers (OSA)



What type of AF does this patient have?

1. Paroxysmal
2. Chronic
3. Persistent
4. Long standing persistent
5. Permanent



1. 2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on 
catheter and surgical ablation of atrial fibrillation. Europace 2018 (20): 157-208

AF Definitions



AF and Stroke Risk

▪Development of AF increases stroke risk 5 fold1

▪Recurrence of stroke is 2x greater within 6 months in 
AF2

▪AF promotes stasis of blood, induces structural 
changes in the LA and induces hypercoagulability3

▪The LAA is the most common location for thrombus4

1. Holmes DR, et al. Atrial Fibrillation and Stroke Management: Present and Future. Seminars in Neurology 2010;30:528–536
2. Wolf PA et al, Duration of Atrial Fibrillation and the Imminence of Stroke: The Framingham Study. Stroke 1983; 14:664-667
3. Watson T, et al. Mechanisms of thrombogenesis in atrial fibrillation: Virchow's triad revisited. Lancet 2009;373:155
4. Mahajan R, et al. Importance of the underlying substrate in determining thrombus location in atrial fibrillation: implications for left atrial appendage. 

Heart 2012;98:1120 



What is the patients annual stroke risk?

1. 1%-2%
2. 3%-5%
3. 6%-8%
4. 8%-10%



Assessing Stroke Risk in AF

Friberg L and Lip  G et al. European Heart Journal. 2012. 33: 1500-1510
January CT, et al. 2019 Focused Update on Atrial Fibrillation..  



Lip G et al. Stroke. 2010. 41: 2731-2738

Predicting Stroke Risk by CHA2DS2VASC



Who should receive long-term anticoagulation?

January CT, et al. 2019 Focused Update on Atrial Fibrillation.  https://www.ahajournals.org/doi/suppl/10.1161/CIR.0000000000000665.  

Dealer’s Choice: What to do about CHA2DS2VASc 1?



What is idealized rate control?

1. 60 bpm
2. 80 bpm
3. 100 bpm
4. 110 bpm



624 patient with permanent AF

• 10% prior HF
• Randomization to 110 vs 80 bpm:
• Bb, CCB, Digoxin



Which AAD is best in HF?

1. Dronedarone
2. Flecainide
3. Amiodarone
4. Lidocaine
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IA IC III

Quinidine Flecainide Sotalol

Procainamide Propafenone Amiodarone

Disopyramide Dofetilide

Dronedarone

II Beta Blockers

IV Calcium Channel Blockers

Anti-arrhythmic drugs for AF

Vaughan-Williams Classification
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• Quinidine: diarrhea, fever, rash, thrombocytopenia, 
granulomatous hepatitis, tinnitus, torsades

• Procainamide: vomiting, rash, lupus (~10%), 
agranulocytosis, torsades

• Disopyramide: anticholinergic effects; negative inotropic 
effects, VT, torsades

• Flecainide/propafenone : pro-arrhythmia – wide complex 
tachycardia- QRS prolongation

• Sotalol/Ibutilide/Dofetilide: pro-arrhythmia - torsades

• Amiodarone: liver, lung, thyroid, skin, neurological 
and eye toxicity

Antiarrhythmic Drug: Side Effects



Does rhythm or rate control have survival 
advantage?



n

Follow-up (range)

Mean age (years)

Duration of AF

Important inclusion

criteria

Primary endpoint

end point)

252

1 year

61.5

< 360 days

Symptomatic

patients

200

19.6 months (0-36)

65.8

< 2 years

Moderate risk of

AF recurrence

522

2.3 year

68

< 1 year

1-2 previous

DCC within

2 years

4060

3.5 years (3.5-6)

69.7

< 6 months

High risk of AF

recurrence

Symptom

improvement

55.1%

60.8%

0.317

Rhythm control

Rate control

p (primary

Composite

10%

9%

0.99

Composite

22.6%

17.2%

0.11

Overall mortality

23.8% (at 5 years)

21.3% (at 5 years)

0.08

PIAF STAF RACE AFFIRM

Atrial Fibrillation:

Rate Control versus Rhythm Control Trials

a Combination death, stroke or transient ischemic attack, cardiopulmonary resuscitation, or systemic 

embolism

Death from cardiovascular causes, heart failure, thromboembolic complications, bleeding, 

implantation of a pacemaker, and sever adverse effects of anti-arrhythmic drugs

b

a b



AFFIRM Trial Results
Mortality :

No difference
Strokes :

No difference
Hospitalizations*

20%

24%

5.7

7.3 70%
78%

AFFIRM Investigators NEJM 2002; 347:1825-33

4,060 patients;    enrolled 1995-99;  age > 65 yrs or <65 yrs with HTN, CHF;
AF duration > 6 hours
PRIMARY ENDPOINT: Mortality;  Secondary endpoints: stroke, QOL
RATE CONTROL: Digoxin 51%, beta blockers 49%, Calcium channel blocker 41%, 
ablate and pace 5%
RHYTHM CONTROL : Amiodarone 39%, Sotalol 33%, Propafenone 10%, 
Procainamide 5%, Quinidine 5%.



80% of patients treated with 
amiodarone
Amiodarone resulted in 
•  maintenance of NSR
• No effect on mortality
• No effect on HF outcomes
• Intermittent ECGs were used 

to assess NSR
• CA not utilized
• Advanced AF population

1376 patients with HF randomized to rate vs rhythm control

Roy D, et al. NEJM 2008;358:2667-2677



Does the patient meet indication for catheter 
ablation?



Haissaguerre et al. NEJM 1998,338:659-666

‘Focal’ Atrial Fibrillation Ablation



Catheter Ablation for AF

Energy sources may vary based on operator experience, preference,  perceived complications and results, its clear 

that the goal is complete and verifiable pulmonary vein isolation with demonstration of entrance block.  

2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on 
catheter and surgical ablation of atrial fibrillation. Europace 2018 (20): 157-208



32
398 patients NYAH II-IV, EF<35% with ICD with px/pe AF were assigned to either CA or medical therapy 
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CASTLE-AF: Results





JAMA. April 2, 2019 Vol 321(13)



CABANA: Secondary Analyses

Packer et al. JAMA. 2019. 321(13)

Per Protocol Analysis

9.2% of Catheter Ablation arm declined ablation
27.5% of Drug therapy arm crossed over to Ablation



CABANA: HF Subgroup Analysis



Late–Breaking RCTs: First-line AF ablation 
EARLY AF (Andrade et al) n = 303

• 73% male, 58 y/o, CHADS 1.9

• AAD: flecainide 76%

• 106 min procedure

• ILR within 24 hours in all

• No crossovers

• 1 year: 57% vs 32% freedom AA

– Symptomatic 89% vs 74% freedom

– Burden 0% vs 0.13%

• SAE: 3.2% vs 4%

STOP AF (Wazni et al) n = 203

• 63% male, 60 y/o, CHADS 2 (32%)

• AAD: flecainide `60%, amio 2%

• 139 min procedure

• 24h Holter 6/12, weekly telephone

• 15 crossovers Med>Abl

• 1 year: 75% vs 45% freedom AA

• SAE: 14% vs 14%

AHA November 2020: NEJM simultaneous publications



Kirchof, P et al. NEJM. 2020. 



Kirchof, P et al. NEJM. 2020. 

Early rhythm therapy reduced death, stroke, and hospitalization HF/ACS






