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1. True or False

▪ Rate control is equivalent to rhythm control in AF treatment



2.  AF that lasts for more than 7 consecutive days 
but converts in less than 30 days is called:

▪ A. Paroxysmal atrial fibrillation

▪ B. Long standing persistent AF

▪ C. Lone AF

▪ D. Persistent AF

▪ E. Annoying AF



3. The decision for rhythm control over rate control in a 
patient with AF is based on which the following:

▪ A. Age

▪ B. Symptoms

▪ C. AF burden

▪ D. Patient preference



4.  The ideal antiarrhythmic drug for a 68yo woman with 
CAD, mild HFrEF and highly symptomatic pAF who 
wishes to avoid invasive therapy:

▪ A. Flecainide

▪ B. Sotalol

▪ C. Amiodarone

▪ D. Dofetilide

▪ E. Ivabridine



5. This EKG demonstrates:



Areas covered in this presentation

▪ AF Basics

▪ Pathophysiology & Epidemiology of AF

▪ Risk factors for AF

▪ Diagnosis

▪ Treatment of AF

▪ Lifestyle modification

▪ Drug therapy: rate v rhythm

▪ Population considerations

▪ Sex and racial disparities in AF management and outcomes

▪ AF in the elderly

▪ To be covered elsewhere:

▪ OAC for AF

▪ LAAO

▪ Invasive approaches to rhythm control (percutaneous RFA/cryoablation, surgical ablation, MAZE)

▪ Role of device-based therapy



▪ Alfred Vulpian

▪ In 1874

▪ First to observe & describe 
chaotic rhythm of the heart in 
dog hearts

▪ “fibrillation” ~”fremissement
fibrillaire”



Recognizing AF



Mechanisms of AF



Causes & Comorbidities



Causes & Comorbidities

▪ Older age

▪ DM2

▪ Obesity

▪ Sleep apnea

▪ Tobacco, alcohol, THC, illicit drug use



AF Classification



Why do we care about AF?

▪ It is the most common arrhythmia in adults

▪ Population estimates suggest up to 44 million are affected 
worldwide

▪ Future burden: 1 in 4 adults can expect to experience AF in their 
lifetime

▪ Affects nearly 15% of people over the age of 80

▪ Significant cause of morbidity, particularly stroke

▪ Those suffering from AF report decreased quality of life, increased 
utilization of healthcare services





Pathophysiology:  Inflammation



Inflammation Fibrosis
Atrial 

remodeling







Inflammatory markers and AF



Genetic factors



Genetic factors





Epidemiology

▪ AF correlates:

▪ Increasing age

▪ Arterial HTN

▪ Obesity

▪ Diabetes mellitus

▪ Genetic factors “family clusters”





Risk Factors 

Alcohol

▪ Depresses cardiac function

▪ Cardiac conduction delay

▪ 34% increased risk in FHS if >3 
drinks/day

▪ Another cohort study found 39% 
increased risk if >14 drinks/week

▪ 10% increase in RR for each single 
drink over current daily 
recommendations 

OSA

▪ Prevalence up to 81% in patients 
with persistent AF

▪ Associated with higher AF 
recurrence after ECV

▪ Lowers response rate to AAD

▪ Increases short term recurrence 
after PVI



Risk Factors

Diabetes

▪ Found in up to 20% of AF pts

▪ Hyperglycemia contributes to 
oxidative stress, inflammation, 
fibrosis->result is electrical and 
structural remodeling of LA

▪ TZD and SGLT2i agents have shown 
promise in AF risk reduction

▪ Population-based studies: 2 have 
shown lower adjusted risk of new AF 
as well as higher rates of 
maintenance of SR in AF pts with 
these Rxs/better DM control

Obesity

▪ Closely linked to AF risk: in ARIC, 
Women’s Health Study and FHS

▪ Durable weight loss of >10% led to 
6-fold increase in probability of AF-
free survival

▪ Epicardial fat – link to increase in 
AF; higher volume of epicardial fat in 
persistent vs pAF



Risk Factors continued:  HTN

Increase sympathetic output- > increased LA pressure & 

volume -> active RAAS ->atrial fibrosis & remodeling

FHS and WHS:  HTN, even pre-HTN increased risk of AF, 

up 1.5X in men, 1.4X in women

Aggressive BP tx with targets <120/80 in appropriate 

candidates may lower incidence of AF



Lifestyle choices and AF prevention



Using Prediction for Prevention



Tailoring Rx for Prevention of AF

▪ In conjunction with lifestyle changes aimed at reducing 
inflammation, fibrosis, structural and electrical remodeling…

▪ Pharmacologic therapies that partner in the fight:

▪ ACEi

▪ ARB

▪ MRA

▪ SGLT2i





Challenges of AF Detection after Stroke

▪ Ischemic stroke is a leading cause of disability and death

▪ 1/3 of cases are cryptogenic

▪ 1/3 of those are due to AF…suspected to be even higher

▪ Stroke from AF is associated with higher mortality and disability

▪ CRYSTAL-AF study was the first to demonstrate effective role of 
implantable cardiac monitors (ICMs) in this setting

▪ AF detection (12% in the 1st year)



AF Detection After Cryptogenic Stroke



Diagnosis: Stroke-AF Trial



Correlates of AF detection on ICMs



Other tools for AF detection

▪ Wearables:

▪ Kardia mobile

▪ Watches





Atrial Fibrillation Better Care pathway

▪ ABC approach decreased all-
cause death, cv death, stroke 
and bleeding in AF patients



Rate versus Rhythm



Rate versus rhythm



Rate versus rhythm



Considerations for rhythm control

▪ Symptoms, patient preference, compliance

▪ Other contributing factors to AF burden
▪ Obesity

▪ OSA, treated or untreated

▪ HTN

▪ DM

▪ EtOH use

▪ Anxiety

▪ Cardiac parameters
▪ structural heart disease/valvular disease/LA size (LAVI)

▪ Age

▪ Renal function

▪ QRS duration, QT duration, evidence of underlying conduction disease



Rhythm control



The Rise of Rhythm Control





Timing is Everything…



Is EAST-AFNET 4 Generalizable?



Treatment Directions





Location, location, location

▪ Clinic

▪ ER

▪ ICU

▪ General Cardiology unit



Cardioversion: To shock or not to shock

▪ Everyone deserves a chance at normal sinus rhythm

▪ Predictors of failure to maintain sinus rhythm

▪ AF-CVS

▪ Prior AF within 30 days

▪ Older age

▪ Any previous AF history

▪ HF

▪ Vascular disease

Don’t be “shocked” if it fails when…

Comorbid conditions are not optimized: 

Untreated OSA

Ongoing EtOH use

Electrolyte derangements, thyroid abns

Severe morbid obesity

Volume overload

Structural: LAVI>40



Cardioversion: When and How



PCV, Pharmacologic cardioversion



To anticoagulate or not for DCCV?





Population considerations





Gender and Race



Racial differences in comorbidities & stroke



Highest incidence of stroke from AF occurs in 
American Indians



CABANA Subanalysis:  Rhythm Control in Minorities



AF in >75

▪ Patients has on average 3 additional comorbidities with HTN being 
the most common

▪ This led to worse outcomes

▪ Higher incidence of HF, stroke, bleeding

Multimorbidity and disease complexity, particularly in the elderly AF 
population, are markers for increased morbidity and mortality



Pearls

Atrial fibrillation is 
the most common 

arrhythmia

Risk factor 
modification is key

Comorbid conditions 
and control matter

Age is the one risk 
factor we can’t 

change

Protection from 
stroke…don’t let age 

or bias about 
frailty/falls fool you

Early rhythm control, 
talk about it with 

your patients 
regardless of 

race/sex



Review Questions if time



Questions revisited…



1. True or False

▪ Rate control is equivalent to rhythm control in AF treatment



2.  AF that lasts for more than 7 consecutive days 
but converts in less than 30 days is called:

▪ A.  Paroxysmal atrial fibrillation

▪ B.  Long standing persistent AF

▪ C. Lone AF

▪ D. Persistent AF

▪ E. Annoying AF



3. The decision for rhythm control over rate control in a 
patient with AF is based on the following:

▪ A. Age

▪ B. Symptoms

▪ C. AF burden

▪ D. Patient preference



4.  The ideal antiarrhythmic drug for a 68yo woman with 
CAD, mild HFrEF and highly symptomatic AF who wishes 
to avoid invasive therapy:

▪ A. Flecainide

▪ B. Sotalol

▪ C. Amiodarone

▪ D. Dofetilide

▪ E. Ivabridine



5.  42yo man with HCM, DM2 presents to ER w/ 
palpitations, onset unclear but worsening over 24 hrs

▪ Cardiovert or ‘wait and see’?

▪ What about anticoagulation?

▪ Other plans?

▪ OAC

▪ Short term and long term



6.  You are caring for a 72yo lady w/HFpEF
admitted for ADHF.  She goes into rapid AF… 

▪ Options?

▪ Other considerations?

▪ Acute v chronic, new v recurrent

▪ Long term options



Final question

▪ Why is a Cardiologist better than a lie detector test?



Thank you!

▪ Questions?

▪ Apologies for cut-&-paste on some slide; having to work 1-handed 
on this prez was…challenging☺.  References listed on some slides 
and again at end of the presentation

▪ Please reach out if questions arise or I can be of any help:

▪ Tracy.hagerty@uvmheath.org



Extra slides if time



AF in ICU





Verapimil…best of both worlds?



Ic: Flecainide

▪ Drugs-Ic



Effectiveness of Ic antiarrhythmics



AF and HFrEF, HFpEF



AF and HFpEF
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Unfinished slides/backup data



Gender and AF:  AAD drug mgt, qt interval



Gender and AF


