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Learning Objectives
‣Discuss the diagnosis and initial assessment of atrial fibrillation
‣ Identify the atrial fibrillation patient in need of urgent direct 

hospitalization or emergency department care
‣Explain management options for new onset atrial fibrillation that are 

aimed at reducing symptoms, complications, and embolic risk
‣Explain when referral to specialist for atrial fibrillation management 

would be beneficial
‣Discuss management of atrial fibrillation for planned noncardiac 

surgery
‣Discuss the importance of managing comorbid conditions 

associated with atrial fibrillation
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Prevalence

‣ (American Heart Association, 2018)

~2.7M people

Most Common
sustained cardiac 
dysrhythmia in clinical 
practice currently

Male

1.1%
Female

0.8%

Expected to double by 2050

Increase Prevalence with Age

Advancing Age
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HospitalizedAmbulatory

ROUTINE EXAMINATION
Incidental finding of irregularly 

irregular pulse or symptoms

ROUTINE ECG
Routine ECG obtained for other 

reasons, ex. preop clearance 

WEARABLE DEVICE
Recorded from a patient-

acquired recording device.

PRESENTING CVA
Presenting CVA or during 
evaluation for cryptogenic CVA 

CARDIAC RHYTHM DEVICE
Incidental finding on implanted 
cardiac rhythm device.

INPATIENT TELEMETRY / ECG
During unrelated 
hospitalization for another 
reason

New Onset Atrial Fibrillation Presentation
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Documented AF, ± Symptoms 
and/or Structural HD

Documented AF, 
± Symptoms

Incidental Finding on
Personal Wearable Device

Incidental Finding on
Monitoring for Another Reason 

Detected on Evaluation 
for Cryptogenic CVA

Rhythm management to eliminate                     
symptoms and reverse structural damage

Symptom management,              
anticoagulation  if appropriate

High false positive rate for                        
device-detected arrhythmias

Uncertain impact of symptom-arrhythmia 
correlation, burden, and risk factors

Uncertain role of anticoagulation

New Onset Atrial Fibrillation Presentation
DETECTION CLINICAL SIGNIFICANCE

‣ (Noseworthy et al., 2019)
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New Onset Atrial Fibrillation Presentation
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New Onset Atrial Fibrillation Presentation

Indications for Urgent Management
Sign & Symptoms Altered Mental Status

Acute 
Coronary Syndrome

Focal Weakness

Shortness of Breath

Acute
Heart Failure

Hypotension
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New Onset Atrial Fibrillation Presentation

Indications for Urgent Management
Findings HEART RATE EXTREMES

PREEXCITATION
• Pre-excitation (Wolff-Parkinson-

White syndrome) on the ECG

TREATMENT OF COMORBID CONDITION
• Ex. HTN, COPD Exacerbation, 

Infection, PE, persistent myocardial 
ischemia, or acute pericarditis.

• Rapid ventricular rate  ≥150 bpm
• Severe bradycardia ≤30 bpm or 

prolonged pauses ≥5 second
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QRS complexes usually  
< 120 ms unless pre-
existing bundle branch 
block, accessory 
pathway, or rate related 
aberrant conduction

Absence of P waves. 

Relaced by fibrillatory waves

May Mimic P waves in V1

Variable ventricular rateAbsence of an isoelectric 
baseline

Diagnosis: AF with Rapid Ventricular Response 
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Diagnosis: AF with Slow Ventricular Response

Can have marked organization in 
V1 mimicking Atrial Flutter
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Diagnosis: AF with Pre-excitation

‣AF with WPW

‣ (Burns & Buttner, 2021)

QRS complexes > 120ms 
LBBB morphology. Stable 
axis unlike PMVT

Rate >200 bpm

Beat to variation in QRSD, 
unlike AF with LBBB
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WEARABLE HOLTER EVENT LOOP RECORDER PACEMEKER / ICD
• Purchased by 
patient for 
monitoring for 
arrhythmic 
source or 
palpitations

•Daily or near 
daily symptoms 

•Assess  rate 
control in atrial 
fibrillation

•Weekly 
symptoms

•Assess source 
of palpitations

•Most are auto-
triggered

•Infrequent       
symptoms      
(< monthly)

•Assess for AF 
as a source of 
crypto CVA

• Often finds 
occult AF 
(Subclinical 
AF)

• Implanted for 
pacing or 
SCD risk 
indication

MINIMALLY  INVASIVE 

Diagnosis: Ambulatory Rhythm Monitoring Devices

CONTINUOUSINTERMITTANT

IMPLANTED
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Holter Looping Event 
or Patch

Mobile 
Cardiac 

Outpatient 
Telemetry

Implanted Loop 
Recorder (ILR)

Wearable
Consumer Devices

Leads 
(Electrodes) 5 2-3 or 

Single Patch 3 Subcutaneous 
implant

Photoplethysmography
finger plates

Channels of 
Rhythm 3 or 12 1 or 2 2 1 1-2

Study Duration 24 – 48 
hours 3 – 30 days 3 – 30 days 3 years 30 seconds

Symptomatic 
events ✅ ✅ ✅ ✅

✅ *if symptoms are 
ongoing

Auto Triggered 
Events

✅ *Some have 
auto trigger ✅ ✅

May have algorithm 
which can alert for AF

Full disclosure 
Analysis ✅ ✅

Diagnosis: Ambulatory Rhythm Monitoring Devices



15

Routine Labs

• BMP: Rule out correctable 
electrolyte abnormalities. 
Renal function guides medical 
therapy. 

• TFTs: Hyperthyroidism 
responsible for ~ 5% of SCAF.

• A1C: DM contributes to atrial 
damage and CVA risk

Stress Testing 

• Evaluate for ischemic heart 
disease. 

• Class 1C AAD 
contraindicated in setting 
of CAD

• Assess HR control in AF

Echocardiogram

• LV Systolic function or diastolic 
function (in SR)

• RV size and systolic function  
• Valvular function and morphology
• Evaluation of left atrial size, 
• Pericardial disease and/or effusion

Diagnosis: Related Ancillary Testing
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COMORBID 
CONDITIONS

EARLY 
RECURRANCE

CVA RISK

CHF, Pericarditis with pericardial 
effusion, Poor RV function with 
dilation = Pulmonary embolus 

Increased LA size, mitral valve 
disease

Mitral stenosis warrants warfarin 
specially over DOAC 

GUIDE
THERAPY

HD 
BENEFIT

STRUCTURAL
DAMAGE

Detecting impaired LV function 
and WMAs can guide choice of 
AAD therapy.

AF is often poorly tolerated in 
setting of aortic stenosis

Tachycardia-mediated 
cardiomyopathy, LA Dilation

Diagnosis: Echocardiography
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Any patient with their First 
episode of AF will benefit from 
evaluation of left atrial size, left 
ventricular cavity size and 
regional/global systolic function, 
and valve morphology and 
function. 

Any patient with high suspicion 
for left ventricular apical 
thrombus

Evaluation for left atrial thrombi 
to allow for early cardioversion in 
patients with unknown or short-
term anticoagulation, and/or 
known subtherapeutic 
anticoagulation

Detailed examination of left 
atrial size and left atrial 
appendage function can inform 
risk for future embolism

Diagnosis: TTE vs TEE
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Assessing and Managing Thromboembolic Risk

‣CHADS2 Score vs CHA2DS2-VASc Score

‣ (Kane, 2018)
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CHF / LVSD
Signs/symptoms of CHF 
w/evidence of cardiac 
dysfunction

HYPERTENSION
Resting BP 
>140/90 mmHg 

AGE
• <65 y/o (0pt)
• 65-74 y/o (+1pt)
• ≥75 y/o (+2pts)

CVA/TIA (+2pts)
Any history of cerebral 
ischemia or thromboembolism 

VASCULAR DISEASE
Prior MI, PAD,  aortic plaque

SEX CATEGORY
• Male (0pt)
• Female (+1pt)

DIABETES
Fasting glucose 
>125 mg/dL or on therapy

Assessing and Managing Thromboembolic Risk
CHA2DS2-VASc Score

‣ (Lip et al., 2010, p. 264)
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Assessing and Managing Thromboembolic Risk
CHA2DS2-VASc Score

Annual Stroke Rate* 
0 points: 0.2% per year
1 point: 0.6% per year
2 points: 2.2% per year
3 points: 3.2% per year
4 points: 4.8% per year
5 points: 7.2% per year
6 points: 9.7% per year
7 points: 11.2% per year
8 points: 10.8% per year
9 points: 12.2% per year

*Unadjusted for possible use of aspirin. Friberg, L. (2012)

‣ (Lip et al., 2010, p. 264), (Kane, 2018), (Friberg et al., 2012, p. 1505)
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Assessing and Managing Thromboembolic Risk
CHA2DS2-VASc Score

Annual Stroke Rate* 
0 points: 0.2% per year
1 point: 0.6% per year
2 points: 2.2% per year
3 points: 3.2% per year
4 points: 4.8% per year
5 points: 7.2% per year
6 points: 9.7% per year
7 points: 11.2% per year
8 points: 10.8% per year
9 points: 12.2% per year

*Unadjusted for possible use of aspirin. Friberg, L. (2012)

CHA2DS2-VASc score of 0 in men or 1 in women, 
‣ Reasonable to omit anticoagulant therapy. (COR IIa)
‣ Excluded in 2019 update: Patients with moderate-to-severe 

mitral stenosis or a mechanical heart valve

CHA2DS2-VASc score of 1 in men and 2 in women, 
‣ Oral anticoagulants may be considered. (COR IIb)

CHA2DS2-VASc score of ≥ 2 in men or ≥ 3 in women,
‣ Oral anticoagulants are recommended. (COR IIa)

‣ (Lip et al., 2010, p. 264), (January et al., 2019, p. 112)
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EXCESS RISK?
Female sex is a risk modifier
not a risk factor

AGE DEPENDENT
• <65 years old (0pt)
• 65-74 years old (+1pt)
• ≥75 years old (+2pts)

GENDER AS SOLE FACTOR
CHA2DS2-VASc score of 0 in males 
is equivalent to score of 1 in females 
<65 years old

Assessing and Managing Thromboembolic Risk
CHA2DS2-VASc Score Gender Caveat 

‣ (January et al., 2019, p. 112)
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UNCONTROLLED HTN
Uncontrolled SBP 
>160 mmHg 

RENAL DISEASE
HD, Transplant,  
Cr >2.26mg/dL

LIVER DISEASE
Cirrhosis or bilirubin >2x 
normal with AST/ALT/AP 
>3x normal

CVA/TIA
Any history of 
cerebral ischemia

LABILE INR

Unstable/high INRs, time in 
therapeutic range <60%

ALCOHOL USE

≥8 drinks/week

PRIOR BLEED
Or bleeding 
predisposition

Assessing and Managing Thromboembolic Risk
HAS-BLED Score

AGE

>65 y/o

Rx WHICH PREDISPOSE BLEEDING
Aspirin, clopidogrel, NSAIDs

‣ (January et al., 2019, p. 112),(Peterson & Geison, 2017)
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UNCONTROLLED HTN
Uncontrolled SBP 
>160 mmHg 

RENAL DISEASE
HD, Transplant,  
Cr >2.26mg/dL

LIVER DISEASE
Cirrhosis or bilirubin >2x 
normal with AST/ALT/AP 
>3x normal

CVA/TIA
Any history of 
cerebral ischemia

LABILE INR

Unstable/high INRs, time in 
therapeutic range <60%

ALCOHOL USE

≥8 drinks/week

PRIOR BLEED
Or bleeding 
predisposition

Assessing and Managing Thromboembolic Risk
HAS-BLED Score

AGE

>65 y/o

Rx WHICH PREDISPOSE BLEEDING
Aspirin, clopidogrel, NSAIDs

‣ (January et al., 2019, p. 112),(Peterson & Geison, 2017)
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Direct Oral Anticoagulants (DOACs) 
are recommended over warfarin in 
DOAC-eligible patients with AF (COR I)

Assessing and Managing Thromboembolic Risk
Selecting An Anticoagulant

Warfarin
is recommended for patients with AF 
who have moderate-to-severe mitral 
stenosis or a mechanical heart valve 
(COR I)

‣ (January et al., 2019, p. 130)
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DTI

↓IC Bleeding
↑GI Bleeding

Dabigatran

Xa

↓IC Bleeding
↑GI Bleeding

Rivaroxaban

Xa

↓ IC Bleeding
↓↓Major Bleeding

Apixaban

Xa

↓IC Bleeding
↑GI Bleeding

↓Major Bleeding

Edoxaban

Assessing and Managing Thromboembolic Risk
Selecting An Anticoagulant
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DTI

Dabigatran

Xa

Rivaroxaban

Xa

Apixaban

Xa

Edoxaban

Assessing and Managing Thromboembolic Risk
Selecting An Anticoagulant

Fab

Idarucizumab

FXa

Andexanet Alfa
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Assessing and Managing Thromboembolic Risk

2019 ACC/AHA Guideline on the 
Primary Prevention of Cardiovascular Disease

CAD Primary Prevention

‣ (January et al., 2019, p. 130)
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Assessing and Managing Thromboembolic Risk

Concomitant use of antiplatelet agents

‣Triple Therapy 
• OAC ＋ASA ＋ P2Y12inhibitor

‣ Double Therapy
• ASA＋ P2Y12inhibitor

CAD Secondary Prevention

‣ (January et al., 2019, p. 130)
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Assessing and Managing Thromboembolic Risk

Triple therapy required? 
‣Clopidogrel > prasugrel (COR IIa)
‣Transition to double therapy at 4 to 6 weeks

Double therapy options:
‣Clopidogrel
＋Warfarin (COR IIa)
＋Rivaroxaban 15 mg daily (COR IIa)
＋Dabigatran 150mg twice daily (COR IIa)

CAD Secondary Prevention

‣ (January et al., 2019, p. 130)
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Rate Control vs Rhythm Control
Outpatient Management

HEART RATE ELEVATED

HD STABLE 

ASYMPTOMATIC 
• Or minimal symptoms
• Ex. Palpitations, fatigue, 

lightheadedness

• Ventricular rate  < 150 bpm
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Rate Control Options  
• Agent patient is already taking

• Comorbidities

Rate Control Control Medications
Selecting An Anticoagulant

Target HR
• Exertion: <110 bpm

• At rest: <80 bpm



33‣ (January et al., 2014)
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Beta Blockers
Atenolol

Metoprolol
Timolol

Pindolol
Nadolol

Bisoprolol

Calcium Channel 
Blockers
Verapamil
Diltiazem

• Increases 
refractoriness and 
decreases AVN 
conduction velocity

• Avoid in CHF/LVSD 
due to negative 
inotropic effect.  

• IV Diltiazem 
effective for acute 
control

Digoxin

• Decrease AVN  
conduction velocity, 
enhance vagal tone 

• Reserved for patients 
not controlled on or 
intolerant of BB 
and/or CCB, may be 
add-on therapy

• Less effective during 
exercise when vagal 
tone is low and 
sympathetic tone is 
high

Amiodarone

• Sympatholytic and 
calcium antagonistic 
properties that can 
depress AV nodal 
conduction 

• Many interactions
• Long-term toxicities
• May convert
• Avoid in pre-

excitation 

• Block sympathetic tone
• Atenolol may have less 

CNS side effects
• Ideal in CHF/LVSD
• Ideal if sympathetic 

trigger
• Extended-release

Metoprolol and 
propranolol are highly 
effective

Rate Control Control Medications
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REASONS TO PURSUE RHYTHM CONTROL 

DIFFICULTY IN ACHIEVING RATE CONTROL

YOUNGER PATIENT AGE

TACHY-MEDIATED CARDIOMYOPATHY

AF PRECIPITATED BY AN ACUTE ILLNESS

IMPROVE SYMPTOMS / QUALITY OF LIFE 

PATIENT PREFERENCE

Rhythm Control
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Cardioversion 

TIMING
• >72 hrs
• Acute Trigger?
• Anticoagulation status?
• Symptom progression

1st ATTEMP

CVA RISK 
• Increased risk x 30 days
• Anticoagulation is required pre 

and post cardioversion regardless 
of long-term OAC strategy or 
CHA2DS2-VASc score

• Most patients should have at 
least one attempt 
cardioversion



37‣ (Douketis & Lip, 2020)

Perioperative Management of OAC

RISK
LOW HIGH

MODERATE • CHA2DS2-VASc       
Score 7-9

• CVA/TIA within 3 mos
• Rheumatic valvular  

heart disease
• CHA2DS2-VASc 

Score 0-3

• CHA2DS2-VASc
Score 4-6



38‣ (Thrombosis Canada, 2015)



39‣ (Douketis et al., 2015b, p. 827)



40

Perioperative Management of OAC

OAC Discontinuation for Elective Surgery
Procedure 
Bleeding Risk Direct Oral Anticoagulant Warfarin

Minimal Omit OAC on day of the surgery
Totally interruption: 1 day No interruption

Low/Moderate
Omit OAC 1 day prior
Resume OAC 1 day post procedure
Total interruption: 2 days

Interrupt for 5 day
w/o Bridging

High
Omit OAC 2 days prior
Resume OAC 2 days post procedure
Total interruption: 4 days

Interrupt 5 days
w/Bridging

‣ Based on (Tafur & Douketis, 2017, p. 1465)
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ECG

Basic 
Chemistry

Thyroid 
Stimulating 
Hormone

QT prolongation, AF surveillance, 
signs of conduction system 
impairment

Electrolyte abnormalities or 
change in GFR/CrCl, may alter 
antiarrhythmic drug metabolism

*Amiodarone specific: 
Hyper/hypothyroidism AST / ALT

Dermatotic 
Examination

CXR

*Amiodarone specific: 
Hepatotoxicity

*Amiodarone specific: Skin 
changed due to photosensitivity 
UV light, blue-grey discoloration

*Amiodarone specific: Pulmonary 
fibrosis

Co Management of Known AF: Screening Studies
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Co-Management of Known AF: Antiarrhythmic Drug Concerns

‣ (Thompson, 2007)
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Co-Management of Known AF: Comorbid Conditions 

‣ (Douketis et al., 2019, p. 1469)

OBESITY

DIABETES MELLITUS
• Linked to obesity
• Atrial electro-structural remodeling

• Atrial electro-structural remodeling
• Reduce symptom burden
• Improve OSA , DM, HTN

HYPERTENSION

ALCOHOLISM
• Modifiable bleeding risk factor
• Bing drinking can trigger to AF 

OBSTRUCTIVE SLEEP APNEA
• Reduce triggers for AF
• Reduce recurrent episodes
• Improve efficacy of treatment of AF

• Reduce the risk of developing AF
• Reduce recurrent episodes
• Improve efficacy of treatment of AF
• Atrial electro-structural remodeling
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• Uncomfortable with diagnosis 
or management

• Uncertain diagnosis, 
prognosis, or management 
strategy

• Unusual findings

• Pacemaker or ICD indication 

• Catheter ablation

• Antiarrhythmic drug therapy

• Structural heart disease

Referral to Specialist

CARDIOLOGIST ELECTROPHYSIOLOGIST  

‣ (Lévy & Olshansky, 2019)
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Take Home Points

‣ (Lip, 2017, p. 627)

A B CAvoid 
Thromboembolism

• Thoughtful individualized 
anticoagulation

• CHA2DS2-VASc score of 
≥2 in men or ≥ 3 or greater 
in women, oral 
anticoagulants are 
recommended.

• Warfarin for patient with 
mechanical valve or ESRD.

• Consider DOAC for all 
other patients 

Better (Improve)
Symptoms

• Manage ventricular rate 
using a BB or CCB.(1st line)

• Target heart rate: 
• <80 bpm Resting
• <110bpm Exercise

• Consider rhythm control if 
AF-associated symptoms 
are persistent despite rate 
control 

Comorbidity Risk 
Optimization

• AF-promoting extracardiac 
factors:
• HTN, OSA, Obesity, 

EToH abuse, 
Hyperthyroidism.

• Manage modifiable risk 
factors that may impact 
anticoagulation. 
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