
Atrial fibrillation: 
2022 updates

Ali Sheikh DO

Becky Freel, MSN, APRN, FNP-C

Clinical Cardiac Electrophysiology

Sparrow Thoracic & Cardiovascular Institute (TCI): AF Center

1



Financial disclosure

• None

2



Objectives

• Definitions 

• Mechanism review

• 4 Prong Approach to AF:

• Stroke risk

• Rate control

• Rhythm / symptom control

• Risk factor modification
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Atrial fibrillation (AF)

• AF and AFL can coexist or occur in 30-50% of patients in 5 
years

• After treatment/ablation for atrial flutter, risk of AF 
occurrence should be considered. 
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AF
• ECG criteria:

• ‘Absolutely’ irregular R-R interval

• No distinct ‘P’ waves on surface ECG

• Atrial rates >300 bpm when visible on ECG (typically 500-600 bpm) 

• Bottom line: Chaotic electrical activity that usually 
originates in the left atrium and spreads to right 
atrium and then conducts to ventricles with 
variable rates
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• Terminology: Lone AF and Chronic AF used to describe young 
patients with AF, or AF with long duration are non specific 
and use is no longer favored.

• Early Persistent AF: AF between 1 week– 1 year

J A C C V O L . 6 4 , N O . 2 1 , 2 0 1 4 January et al.D E C 2 , 2 0 1 4 : 2 2 4 6 – 8 0 Executive Summary: 
AHA/ACC/HRS Atrial Fibrillation Guideline
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AF incidence and burden
• High health care burden: 

• 33 million world wide

• 3-5 million in U.S, 
estimated >8 million by 
2050

• AF increases risk of 
stroke by 5x, increases 
mortality and dementia

• AF accounts for 450,000 
hospitalizations and 
99,000 deaths and 
increases health care 
cost by $8700/pt / $26 
billion/yr

Calkin et al. 2017 AF catheter ablation expert consensus 
statement.  Heart Rhythm, Vol 14, No 10, October 2017

European Heart Journal (2020) 00, 1125 ESC GUIDELINES 
doi:10.1093/eurheartj/ehaa612
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European Heart Journal (2020) 00, 1125 ESC GUIDELINES 
doi:10.1093/eurheartj/ehaa612
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AF: Risk factors
• AF is age related arrhythmia

• Lifetime risk of developing AF in humans of Eu descent >40 yrs
• Men 26%, Women 23%

• Risk factors for AF development:
• Non modifiable:

• **Age: 10% will have AF over age 80

• Sex, FHx, tall stature, other types of heart dz (Valvular 
heart disease, Amyloid, HCM)

• Modifiable risk factors: 

• Obesity

• Obstructive sleep apnea

• Hypertension

• Endurance Exercise

• ETOH 

• Thyroid disease 9



Approach to AF 

• Stroke Risk:

• CHA2DS2-VASc score

• BMI >40 (AC choice), CKD, hypertrophic/LVNC CM, WPW, valvular 
AF

• Rate control

• <110 bpm -> with CM preferably lower (<80 bpm)

• Rhythm control

• Decision: symptom based, CM/HF, age 

• Risk factor modification

• Non modifiable: Age, genetics (Titan gene)

• Modifiable: Obesity (BMI>30), HTN, OSA, ETOH, VHD
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AF: Anticoagulation (AC)

• Same considerations as for Atrial flutter
• Coumadin, Direct oral anticoagulants (DOAC) should 

be started based on CHA2DS2-VASc score. 

• Contraindications to AC: LAA occlusive device 
(Watchman, Amulet, Atriclip/surgical clips)

• 2 exceptions to anticoagulate regardless of CHA2DS2-
VASc score: 
• Hypertrophic CM, LV non compaction CM
• Moderate to severe Mitral Stenosis

BostonScientific.com
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AF: Cardioversion & 
Anticoagulation (AC)
• Contraindication to AC would contraindicate 

cardioversion (CV) unless it is emergent

• Start AC >3 weeks before cardioversion if 
CHA2DS2-VASc >0.

• If CV cannot wait that long (inpatient or 
symptoms), then TEE/CCTA to r/o LAA thrombus 
and CV.

• Regardless of CHA2DS2-VASc score, 
anticoagulation is mandatory for 4 weeks after 
due to LA stunning and risk of stroke. 12



AF: Ablation & Anticoagulation

• AC 1 month prior

• Uninterrupted AC for 
AF ablation

• Atleast 2 month post 
Ablation

• Beyond 2-3 months: 
based on stroke risk 13



Rate Control strategies

• AVN blockers

• CCB to be avoid in HF+AF

• Digoxin (in heart failure)

• Amiodarone in acute setting/shock (IIb)

• ‘Pace & Ablate’

• Sick sinus syndrome/Tachy-brady syndrome -> 
PPM support vs AFA 
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AF: Symptoms

• Symptoms related to AF are highly variable:

• Asymptomatic – incidental pick up by PCP, smart 
watches, BP monitors

• Strokes (up to 20-30% ischemic strokes, 10% 
cryptogenic strokes)

• CHF/Tachycardia induced Cardiomyopathy

• Fatigue, palpitations, chest pain

• Post op especially Cardiac surgery, hospitalization 
for other diagnosis (ICU, infections, anemia 
triggered) 
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Mechanism of AF
• Trigger: responsible for initiating AF 

• Focal (pulmonary vein AT, AVNRT, WPW)

• Role of sympathetic and parasympathetics (ganglionic plexi)?

• Age related conduction heterogeneity

• Substrate: to maintain AF

• Atrial tissue remodeling (electrical and structural)

• Perpetuator: progression from paroxysmal to 
persistent

• ‘AF begets AF’

• ~11% progression from parox→persis over 12 months

• Risk factors for AF are perpetuators: LA size, stroke, HTN etc 16



Acute illness 
–
periop/ICU/i
nfectious

Athletes HCM, LVNC, 
WPW

Most 
patients
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Various hypotheses and proposals concerning the mechanisms of atrial fibrillation. A: 
Multiple wavelets hypothesis. B: Rapidly discharging automatic foci. C: Single reentrant 
circuit with fibrillatory conduction. D: Functional reentry resulting from rotors or spiral 
waves. E: AF maintenance resulting from dissociation between epicardial and endocardial 
layers, with mutual interaction producing multiplying activity that maintains the
arrhythmia.

2017 AF catheter ablation expert consensus statement. HRJ
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A. 5 ganglionic 
plexi play 
potential role in 
AF trigger

LEFT ATRIUM viewed from the posterior aspect. LA is positioned left 
and posterior in the chest. RA is anterior and to the right

B. Large and 
small 
reentrant 
wavelets 
initiate and 
sustain AF

C. Common site of 
PV (red) and non-
(green) for AF
Cardiac tissue 
encroach the PV 1-
3 mm

D. Composite of 
anatomic and 
arrhythmic 
mechanism of 
AF

Calkins et al. Heart Rhythm 2012; 9:632–
696.e21.2
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AF: Rhythm control 

• If questionable to no symptoms: DCCV & reassess

• If symptomatic and recurrent AF: DCCV +/- AAD

• If patient prefers no AAD: AF ablation (Class IIa indication)

• If patient failed AAD (recurrent AF on atleast 1 AAD) or 
contraindication to AAD: AF ablation (class I  indication)
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Preferred use in 
Structurally normal hearts
Should be used with AVN 
blockers due to risk of 1:1 
AV conduction especially in 
flutter

Rarely used
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Reserved for: Inpatient (sick), CHF, when contraindications to other 
AAD. Risk of lung fibrosis, Liver, thyroid and eye important 
considerations to chronic use. No renal clearance, just liver. Increases 
INR- therefore, need lowered dose of Coumadin. 

Risk of TdP: Require 
inpatient drug 
initiation. Renal 
clearance 

Contraindicated with HF 
and long standing 
persistent AF

In general, increase the risk of prolonging QT 
interval

J A C C V O L . 6 4 , N O . 2 1 , 2 0 1 4 January et al.
D E C E M B E R 2 , 2 0 1 4 : 2 2 4 6 – 8 0 Executive Summary: AHA/ACC/HRS Atrial Fibrillation Guideline
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2. Calkins et al Catheter and Surgical Ablation of Atrial Fibrillation. Heart 
Rhythm2017

1. N Engl J Med 1998;339:659-66.
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Substrate 
targeted 
ablation

Trigger targeted 
ablation

LPV
I

RPVIPWI

Purple: Healthy electrical voltage
Red: Low to no voltage (scar)
Blue-green-yellow- heterogeneous voltage / can 
become substrate for electrical reentry and AF 
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Cryoballoon ablation of pulmonary vein

Medtronic.com
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AF: ablation strategy
• Pulmonary vein (PV) ablation/isolation is cornerstone.

• Ablation within PV can cause stenosis. Therefore, ablation 
lesions are aimed at the antrum of all 4 PV.

• Cryoablation of PV involves use of balloon catheter wedged into 
each PV and freeze ablate the PV until PV signals are 
obliterated.

• Radiofrequency (point by point lesion) around the PVs until PV 
are electrically isolated.

• Other: Surgical (MAZE) ablation, Hybrid (surgical and catheter) 
ablation, Pulse Field Ablation (PFA)

• Cryoablation vs Radiofrequency ablation carry same success 
rate (most require more than 1 ablation procedure) 
• Paroxysmal AF: ~87%

• Persistent AF: ~72%

• Long persistent AF: 65%    (at 4 year follow up)

Winkle, R et al. High-power short duration AF 
ablation using contact force sensing catheters: 
Outcomes and predictors of success including 
posterior wall isolation. Heart Rhythm 
2020;17:1223-1231
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Can Early Rhythm Control (ERC) 
improve CV outcomes?
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Dx: < 1yr
ERC: AAD or AFA  VS symptom 
related tx
10: CV death, CVA, CHF, ACS
20: hospital nights 

N= 2789
Stopped at 5 yrs
10: 249 vs 316 (p<0.005)
20: \
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CABANA trial (2019): In all-comers AF ablation did not improve mortality or 
hospitalization 
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CABANA subgroup 
analysis: Young age 
(<65), hx of CHF and 
minority benefited 
the most. 
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Can AFA in CHF improve Death / CHF 
hospitalization?
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CASTLE AF trial: Improvement in 
mortality and hospitalization from 
CHF with AF ablation in patients with 
LVEF <35%

N Engl J Med 2018;378:417-27.

N= 179/184
pAF / persis AF + CHF (II-IV) 
EF ≤ 35+ICD
AFA vs med tx (AAD/Rate 
control)
10: Death or CHF 
hospitalization

10: 28.5% vs 44.6%
Death (any):  13 % vs 25%
Death (CV): 11 % vs 22%
CHF hosp: 21% vs 36%
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Paroxysmal AF –AF ablation first 
line therapy – IIa -> ? Class I 
indication
• STOP AF: NEJM 2021. Wasni et al.

• Cryoballoon Ablation as Initial Therapy for Atrial fibrillation
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N=203
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STOP AF. Wasni 2021 
NEJM
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Paroxysmal AF –AF ablation first 
line therapy – IIa -> ? Class I 
indication
• STOP AF: NEJM 2021. Wasni et al.

• Cryoballoon Ablation as Initial Therapy for Atrial fibrillation

• EARLY AF: NEJM 2021. Andrade et al.

• Cyoablation or Drug therapy for initial treatment of Atrial 
Fibrillation 
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N=303
ILR monitoring
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Can early AF management delay 
progression of pAF to pers AF?
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Strategy for Persistent and long 
persistent AF
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70% of AF

Paroxysmal AF: ~87% **** with >1 procedures
Persistent AF: ~72%
Long persistent AF: 65%    (at 4 year follow up)
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The Increasing Role of RhythmControl
in Patients With Atrial Fibrillation

JACC State-of-the-Art ReviewCamm et al. J Am Coll Cardiol 2022;79:1932–1948)



Median duration of AF – 4.4 years
Mean age 65, BMI 32-35
LA size 4.4 cm but up to 6 cm allowed
2-3 DCCV in the year prior to Hybrid AFA
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• Hypothesis: Hybrid superior to endocardial catheter ablation 
alone in achieving primary effectiveness

• Primary effectiveness: Freedom from AF/AFL/AT without Class 
I/III AAD after 3mo blanking period up to 12 month

• Recurrence definition: >30 sec by holter or documentation by 
EKG (research standard for AF catheter ablation trials)
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AF: risk factor modification

• Age related AF, no cure. AAD, ablation, DCCV to suppress AF.

• Treatment of HTN, OSA, ETOH, CHF are bedrock of suppressing AF. 

• OSA is unrecognized risk factor and requires evaluation and 
treatment to control AF. 

• AF ablation can suppress AF. Shown to reduce mortality in CHF 
(EF<35%) and patients <65 y/o. Rest improves quality of life. 
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(J Am Coll Cardiol 2015;65:2159–69)
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Risk Factors
• Hypertension: independent factor for AF 

recurrence post ablation
• Obesity
• OSA: BiPAP
• Physical inactivity/ Cardiorespiratory fitness
• Diabetes mellitus
• Dyslipidemia
• Alcohol: <30g/wk
• Smoking
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Risk Factors

• Lifestyle Modification as Initial Treatment for AF

• BMI reduce

• Exercise

• ETOH
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Risk Factors

• Lifestyle Modification to Improve Success of Rhythm Control

• Weight loss

• OSA
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Summary
• AF is inevitable in our aging population

• PVs are mains triggers in paroxysmal state

• Early Rhythm Control (ERC) is KEY :

• AFA is superior to AAD therapy

• reduces progression to persistent AF

• reduces heart failure hospitalization 

• improves CV outcomes in young patients

• Persistent and long persistent AF carry low catheter ablation and 
AAD success rates – if symptomatic, then hybrid ablation approach 
is superior to catheter ablation alone 

• Modifiable risk factors such as weight loss, hypertension treatment 
and OSA diagnosis and treatment can reduce progression 
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Thank you!
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