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Objectives

• Epidemiology and Mechanisms 
of AF

• Evaluation of AF patients

• Classification of AF

• Treatment and Risk 
stratification of AF

• Identify other forms of 
Arrhythmia





Figure 2 Epidemiology of AF: prevalence (upper panel)10 !20 ; and lifetime risk and projected rise in the incidence and prevalence (lower panel).21!34

AF = atrial fibrillation; AFL = atrial flutter; BP = blood pressure; CI = confidence interval; EU = European Union. aSmoking, alcohol consumption, body
mass index, BP, diabetes mellitus (type 1 or 2), and history of myocardial infarction or heart failure. bRisk profile: optimal - all risk factors are negative or
within the normal range; borderline - no elevated risk factors but >1 borderline risk factor; elevated - >1 elevated risk factor.
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Figure 2 Epidemiology of AF: prevalence (upper panel)10 !20 ; and lifetime risk and projected rise in the incidence and prevalence (lower panel).21!34

AF = atrial fibrillation; AFL = atrial flutter; BP = blood pressure; CI = confidence interval; EU = European Union. aSmoking, alcohol consumption, body
mass index, BP, diabetes mellitus (type 1 or 2), and history of myocardial infarction or heart failure. bRisk profile: optimal - all risk factors are negative or
within the normal range; borderline - no elevated risk factors but >1 borderline risk factor; elevated - >1 elevated risk factor.
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..The currently estimated prevalence of AF in adults is between 2%
and 4%,10 and a 2.3-fold rise11 is expected,12,13 owing to extended
longevity in the general population and intensifying search for undiag-
nosed AF.15 Increasing age is a prominent AF risk factor, but increas-
ing burden of other comorbidities including hypertension, diabetes
mellitus, heart failure (HF), coronary artery disease (CAD), chronic
kidney disease (CKD),21 obesity, and obstructive sleep apnoea
(OSA) is also important;22!26 modifiable risk factors are potent con-
tributors to AF development and progression27,28 (Figure 3). The age-
adjusted incidence, prevalence, and lifetime risk of AF are lower in
women vs. men and in non-Caucasian vs. Caucasian cohorts.10,14!20

A previous lifetime AF risk estimate of 1 in 4 individuals29,30 was
recently revised to 1 in 3 individuals of European ancestry at index
age of 55 years.31,32 The AF lifetime risk depends on age, genetic, and
(sub)clinical factors.10,33,34 The observed impact of clinical risk factor
burden/multiple comorbidity on AF risk (Figure 3, lower panel31) sug-
gests that an early intervention and modifiable risk factor control
could reduce incident AF.

4.1 Prediction of incident atrial
fibrillation
Identifying individuals at higher risk of developing AF in the commun-
ity could facilitate targeting of preventive interventions and screening
programmes for early AF detection, for example in high-risk sub-
groups such as post-stroke patients.73 Various predictive scores for
new-onset AF have been proposed (Supplementary Table 2), but
none has been widely used in clinical practice.

4.2 Pathophysiology of atrial fibrillation
A complex interplay of triggers, perpetuators, and substrate develop-
ment eventually resulting in AF occurrence is shown in Supplementary
Figure 1.

5 Clinical features of atrial
fibrillation

Clinical presentation of AF and AF-related outcomes are shown
in Figure 4 (see also Supplementary section 2 and Supplementary
Box 1).

6 Atrial fibrillation subtypes,
burden, and progression

6.1 Classification of atrial fibrillation
Different AF classifications have been proposed but, tradition-
ally, five patterns of AF are distinguished, based on presentation,
duration, and spontaneous termination of AF episodes
(Table 4).143

In patients experiencing both paroxysmal and persistent AF epi-
sodes, the more common type should be used for classification.
However, clinically determined AF patterns do not correspond
well to the AF burden measured by long-term ECG
monitoring.144!146

Other classifications of AF reflect the presence of symptoms
(asymptomatic AF is diagnosed with an opportune 12-lead ECG or
rhythm strip in asymptomatic patients) or underlying cause of AF
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Figure 3 Summary of risk factors for incident AF10,22,33,35!72 (Supplementary Table 1 for full list). AF = atrial fibrillation; COPD = chronic obstructive pul-
monary disease.
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Pathophysiology of 
Atrial Fibrillation and 

associated Stroke



Normal regulation of heart 
rate and rhythm

Contraction is controlled by the sinoatrial (SA) node



Normal EKG



AF



Normal heart 
rhythm is 

disrupted in 
AF

• AF is characterized by:
– Rapid (350–600 beats/min) 

and irregular atrial rhythm
– Reduced filling of the left 

and right ventricles
• Conduction of most impulses 

from the atria to ventricles is 
blocked at the AV node

• Contraction of the ventricles 
can be:
– Irregular and rapid (110–

180 beats/min; tachycardia)
– Irregular and slow (<50 

beats/min; bradycardia)
– Normal

• Cardiac output can be reduced



AF begets 
AF

• AF causes remodelling:

– Electrical: shortening of 
refractory period

– Structural: enlargement of 
atrial cavities

• Many episodes of AF resolve 
spontaneously

• Over time AF tends to become 
persistent or permanent.



AF begets AF
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Figure 4 Clinical presentation of AF and AF-related outcomes.10,31,74!140 AF = atrial fibrillation; HF = heart failure; HR = Hazard Ratio; LV = left ven-
tricle; MI = myocardial infarction; QoL = quality of life.

Patients with AF may have various symptoms92,108,109,128,131 but 50 - 87% are initially asymptomatic,75,82,88,111,117,120,125,127 with possibly a less favourable progno-
sis.79,82,87,88,117,119,127,134,139 First-onset AF symptoms are less well studied,92,105,108,109,,127 may change with treatment119 and AF recurrences are commonly asymptomatic.113

Stroke/systolic embolism:annual AF-related stroke risk in AF patients depends on comorbidities.78,84,85,91,106 ,112 Cardioembolic strokes associated with AF are usually
severe, highly recurrent, often fatal, or with permanent disability.10,83,115 In a population-based registry, patients with new-onset AF also had increased rates of systemic embo-
lism.89

ESC Guidelines 17

Downloaded from https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehaa612/5899003 by guest on 12 October 2020

Consequences of AF



Diagnosis of Atrial 
Fibrillation



Atrial 
Fibrillation: 

Cardiac 
Causes

• Hypertensive heart disease
• Ischemic heart disease
• Valvular heart disease

– Rheumatic:  mitral stenosis
– Non-rheumatic:  aortic 

stenosis, mitral regurgitation
• Pericarditis
• Cardiac tumors:  atrial myxoma
• Sick sinus syndrome
• Cardiomyopathy

– Hypertrophic
– Idiopathic dilated (? cause vs. 

effect)
• Post-coronary bypass surgery



Atrial 
Fibrillation: 
Non-Cardiac 

Causes

• Pulmonary

– COPD

– Pneumonia

– Pulmonary embolism

• Metabolic

– Thyroid disease: 
hyperthyroidism

– Electrolyte disorder

• Toxic: alcohol (‘holiday heart’ 
syndrome)



Clinical 
presentation 

of AF

• With or without detectable 
heart disease

• Episodic 
– Symptoms may be absent 

or intermittent
– Up to 90% of episodes may 

not cause symptoms
• Symptoms vary according to 

– Irregularity and rate of 
ventricular response

– Functional status 
– AF duration
– Patient factors
– Co-morbidities
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Figure 4 Clinical presentation of AF and AF-related outcomes.10,31,74!140 AF = atrial fibrillation; HF = heart failure; HR = Hazard Ratio; LV = left ven-
tricle; MI = myocardial infarction; QoL = quality of life.

Patients with AF may have various symptoms92,108,109,128,131 but 50 - 87% are initially asymptomatic,75,82,88,111,117,120,125,127 with possibly a less favourable progno-
sis.79,82,87,88,117,119,127,134,139 First-onset AF symptoms are less well studied,92,105,108,109,,127 may change with treatment119 and AF recurrences are commonly asymptomatic.113

Stroke/systolic embolism:annual AF-related stroke risk in AF patients depends on comorbidities.78,84,85,91,106 ,112 Cardioembolic strokes associated with AF are usually
severe, highly recurrent, often fatal, or with permanent disability.10,83,115 In a population-based registry, patients with new-onset AF also had increased rates of systemic embo-
lism.89
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..Non-invasive, multimodality imaging can provide all needed informa-
tion (Figure 9).249,250

In selected patients, transoesophageal echocardiography (TOE)
can be used to evaluate valvular heart disease (VHD) or left atrial
appendage (LAA) thrombus; CT coronary angiography can be

performed for assessment of CAD; CT/MRI of the brain can be per-
formed when stroke is suspected. Specific predictors of stroke have
been suggested: LA dilation, spontaneous LA contrast, reduced LA
strain, LAA thrombus, low peak LAA velocity (<20 cm/s), and LAA
non-chicken wing configuration (on CT).250
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Figure 8 Diagnostic work-up and follow-up in AF patients. AF = atrial fibrillation; BNP = B-type natriuretic peptide; CHA2DS2-VASc = Congestive heart
failure, Hypertension, Age >_75 years, Diabetes mellitus, Stroke, Vascular disease, Age 65 - 74 years, Sex category (female); CAD = coronary artery disease;
CRP = C-reactive protein; CT = computed tomography; CTA = computed tomography angiography; cTnT-hs = high-sensitivity cardiac troponin T; ECG
= electrocardiogram; LAA = left atrial appendage; LGE-CMR = late gadolinium contrast-enhanced cardiac magnetic resonance; MRI = magnetic resonance
imaging; NT-ProBNP = N-terminal (NT)-prohormone B-type natriuretic peptide.

Table 6 EHRA symptom scale

Score Symptoms Description

1 None AF does not cause any symptoms

2a Mild Normal daily activity not affected by symptoms related to AF

2b Moderate Normal daily activity not affected by symptoms related to AF, but patient troubled by symptoms

3 Severe Normal daily activity affected by symptoms related to AF

4 Disabling Normal daily activity discontinued

Six symptoms, including palpitations, fatigue, dizziness, dyspnoea, chest pain, and anxiety during AF, are evaluated with regard to how it affects the patient’s daily activity, ranging
from none to symptom frequency or severity that leads to a discontinuation of daily activities.
To measure treatment effects, QoL and symptom questionnaires should be sensitive to changes in AF burden. The EHRA symptom scale is a physician-assessed tool for quanti-
fication of AF-related symptoms that is used to guide symptom-driven AF treatment decisions,228 and has been related to adverse outcomes in more symptomatic patients
(score 3 - 4) versus those with a score of 1 - 2.228,230 However, it does not consider the symptom dimensions such as anxiety, treatment concerns, and medication adverse
effects that are captured by general QoL scales,230 or the patient-reported symptom-related outcomes. As discrepancies between patient-reported and physician-assessed out-
comes are frequently observed,231 the AF-related treatment decisions also need to be informed by a quantified patient perception of symptoms, but further research is needed
to identify optimal tool(s) for capturing this information.
AF = atrial fibrillation; EHRA = European Heart Rhythm Association; QoL = quality of life.
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History and 
physical 

examination

• Clinical conditions associated with AF
– Underlying heart conditions (e.g. 

valvular heart disease, 
heart failure, coronary artery 
disease, hypertension) 

– Other reversible conditions
• Family history

– Familial AF (lone AF in a family)
– AF secondary to other genetic 

conditions
(familial cardiomyopathies)

• Type of AF
– First episode, paroxysmal, persistent, 

permanent
– Triggers – e.g. emotional stress, 

alcohol, physical exercise, 
gastroesophageal disease

– Specific symptoms 
– Response to any treatments 

administered



EKG: loss 
of P wave 
in AF

• AF
• Heart rate increased 

(tachyarrhythmia)* 
• Irregular rhythm
• No P wave
• Irregular baseline



Transthoracic 
echocardiography (TTE)

• Non-invasive 
• Used to identify 

• Size and functioning of atria and 
ventricles

• Ventricle hypertrophy
• Pericardial disease
• Valvular heart disease



Laboratory 
tests

• Important parameters to assess 
include:
– Thyroid function
– Renal function
– Hepatic function
– Serum electrolytes 
– Complete blood count



Holter monitor
• Portable ECG device

• Continuous monitoring for a short period of time (typically 24-
48 h) 

• Useful for
• Detecting asymptomatic AF 
• Evaluating patients with paroxysmal AF 
• Associating symptoms with heart rhythm disturbance
• Assessing response to treatment



Transoesophageal 
echocardiogram (TEE)

• Ultrasound transducer positioned 
close to the heart using an 
endoscope-like device

• High quality images of cardiac 
structure and function
• Particularly the left atrial 

appendage, the most 
common site of thrombi in 
patients 
with AF





Chest 
Radiography

• When clinical findings suggest an 
abnormality chest radiography may be 
used to
• Evaluate pulmonary pathology 

and vasculature
• Detect congestive heart failure
• Assess enlargement of the cardiac 

chambers
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..Non-invasive, multimodality imaging can provide all needed informa-
tion (Figure 9).249,250

In selected patients, transoesophageal echocardiography (TOE)
can be used to evaluate valvular heart disease (VHD) or left atrial
appendage (LAA) thrombus; CT coronary angiography can be

performed for assessment of CAD; CT/MRI of the brain can be per-
formed when stroke is suspected. Specific predictors of stroke have
been suggested: LA dilation, spontaneous LA contrast, reduced LA
strain, LAA thrombus, low peak LAA velocity (<20 cm/s), and LAA
non-chicken wing configuration (on CT).250
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Figure 8 Diagnostic work-up and follow-up in AF patients. AF = atrial fibrillation; BNP = B-type natriuretic peptide; CHA2DS2-VASc = Congestive heart
failure, Hypertension, Age >_75 years, Diabetes mellitus, Stroke, Vascular disease, Age 65 - 74 years, Sex category (female); CAD = coronary artery disease;
CRP = C-reactive protein; CT = computed tomography; CTA = computed tomography angiography; cTnT-hs = high-sensitivity cardiac troponin T; ECG
= electrocardiogram; LAA = left atrial appendage; LGE-CMR = late gadolinium contrast-enhanced cardiac magnetic resonance; MRI = magnetic resonance
imaging; NT-ProBNP = N-terminal (NT)-prohormone B-type natriuretic peptide.

Table 6 EHRA symptom scale

Score Symptoms Description

1 None AF does not cause any symptoms

2a Mild Normal daily activity not affected by symptoms related to AF

2b Moderate Normal daily activity not affected by symptoms related to AF, but patient troubled by symptoms

3 Severe Normal daily activity affected by symptoms related to AF

4 Disabling Normal daily activity discontinued

Six symptoms, including palpitations, fatigue, dizziness, dyspnoea, chest pain, and anxiety during AF, are evaluated with regard to how it affects the patient’s daily activity, ranging
from none to symptom frequency or severity that leads to a discontinuation of daily activities.
To measure treatment effects, QoL and symptom questionnaires should be sensitive to changes in AF burden. The EHRA symptom scale is a physician-assessed tool for quanti-
fication of AF-related symptoms that is used to guide symptom-driven AF treatment decisions,228 and has been related to adverse outcomes in more symptomatic patients
(score 3 - 4) versus those with a score of 1 - 2.228,230 However, it does not consider the symptom dimensions such as anxiety, treatment concerns, and medication adverse
effects that are captured by general QoL scales,230 or the patient-reported symptom-related outcomes. As discrepancies between patient-reported and physician-assessed out-
comes are frequently observed,231 the AF-related treatment decisions also need to be informed by a quantified patient perception of symptoms, but further research is needed
to identify optimal tool(s) for capturing this information.
AF = atrial fibrillation; EHRA = European Heart Rhythm Association; QoL = quality of life.
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Summary for evaluation of AF patient



Classification of 
Atrial Fibrillation



procedure to reduce the risk of bleeding at the site of pe-
ripheral arterial puncture. (Level of Evidence: C)

4. Following coronary revascularization (percutaneous or sur-
gical) in patients with AF and a CHA2DS2-VASc score of 2 or
greater, it may be reasonable to use clopidogrel (75 mg once
daily) concurrently with oral anticoagulants but without
aspirin (83). (Level of Evidence: B)

CLASS III: NO BENEFIT

1. The direct thrombin inhibitor dabigatran and the factor
Xa inhibitor rivaroxaban are not recommended in patients
with AF and end-stage CKD or on dialysis because of the lack

of evidence from clinical trials regarding the balance of risks
and benefits (74–76,84–86). (Level of Evidence: C)

CLASS III: HARM

1. The direct thrombin inhibitor dabigatran should not be used
in patients with AF and a mechanical heart valve (87). (Level
of Evidence: B)

3.2. Risk Stratification Schemes (CHADS2 and CHA2DS2-VASc)

One meta-analysis has stratified ischemic stroke risk
among patients with nonvalvular AF using the following
scoring systems: AF Investigators (88), CHADS2 (Congestive

TABLE 3 Definitions of AF: A Simplified Scheme

Term Definition

Paroxysmal AF ! AF that terminates spontaneously or with intervention within 7 d of onset.
! Episodes may recur with variable frequency.

Persistent AF ! Continuous AF that is sustained >7 d.

Long-standing persistent AF ! Continuous AF >12 mo in duration.

Permanent AF ! The term “permanent AF” is used when the patient and clinician make a joint decision to stop further attempts
to restore and/or maintain sinus rhythm.

! Acceptance of AF represents a therapeutic attitude on the part of the patient and clinician rather than an inherent
pathophysiological attribute of AF.

! Acceptance of AF may change as symptoms, efficacy of therapeutic interventions, and patient and clinician preferences evolve.

Nonvalvular AF ! AF in the absence of rheumatic mitral stenosis, a mechanical or bioprosthetic heart valve, or mitral valve repair.

AF indicates atrial fibrillation.

FIGURE 1 Mechanisms of AF

AF indicates atrial fibrillation; Caþþ, ionized calcium; and RAAS, renin-angiotensin-aldosterone system.

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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Classification of AF

Classification Definition

Lone or primary AF without clinical/ECG evidence of cardiopulmonary disease

Secondary AF associated with cardiopulmonary disease (e.g. 
myocardial infarction or pneumonia)

Non-valvular AF that is not associated with damage to the heart valves 
(e.g. rheumatic mitral valve disease, prosthetic heart valve 
or mitral valve repair)



GUIDELINES MADE SIMPLE 
2019 AHA/ACC/HRS Focused Update of the 2014 Guideline for Management of Patients with Atrial FibrillationAF

4

Back to Table of Contents

Section 4.1.1 - Selection of Antithrombotic Regimen

Section 6.1.1 - Prevention of Thromboembolism

I IIa IIb III

Oral anticoagulants recommended for high risk patients now include edoxaban.

Exclusion criteria for CHA2DS2-VASc assessment and use of NOACs now defined as moderate to
severe mitral stenosis or a mechanical heart valve.

For patients with AF and end-stage chronic kidney disease, the direct thrombin inhibitor dabigatran,
or the factor Xa inhibitors rivaroxaban OR edoxaban are not recommended. 

2014 2019
The term “nonvalvular AF” is no longer used

For patients with AF or atrial flutter of <48 hours'
duration with a CHA2DS2-VASc score of ≥2 in men
and ≥3 in women, administration of heparin, a
factor Xa inhibitor, or a direct thrombin inhibitor is
reasonable as soon as possible before cardioversion,
followed by long term anticoagulation therapy.

For patients with AF or atrial flutter of 48 hours’
duration or longer, or when the duration of AF is
unknown, anticoagulation with warfarin (INR 2.0
to 3.0), a factor Xa inhibitor, or direct thrombin
inhibitor is recommended for at least 3 weeks
before and at least 4 weeks after cardioversion.

Change in Guideline Recommendations (Only major included)

Upgraded to Class I
Recommendation

Downgraded to Class IIa
Recommendation

ACC.org/AFCompare

2014-2019 Comparison Tool (1 of 2)

Table will continue in the next page.



Treatment Atrial 
Fibrillation



The Five Domains of 
Integrated AF 
Management



3 
Strategies

• Prevention of 
thromboembolism

• Rate control

• Restoration and maintenance 
of sinus rhythm







1-STROKE 
PREVENTION

• Warfarin
• Aspirin
• Dabigatran
• Apixaban
• Rivaroxaba
• Edoxaban
• Removal/isolation of 

left atrial appendage, 
e.g. WATCHMAN® device 
or surgery



2-Rate 
control

• Ca2+-channel blockers
• b-blockers
• Digoxin
• Ablate/pace



3-MAINTENANCE 
OF 

SINUS RHYTHM

• Antiarrhythmic drugs
• – Class IA
• – Class IC

– Class III: e.g. amiodarone, 
dronedarone

• Ablation
• Surgery (MAZE)



Rhythm-
control 
therapies

• The objective of rhythm-control therapy is 
to restore (cardioversion) and maintain 
normal sinus rhythm

• Cardioversion can be achieved by:
• Pharmacotherapy with antiarrhythmic 

agents
• Electrical shocks (direct-current 

cardioversion)
• Direct-current cardioversion is generally 

more effective than pharmacotherapy
• Likelihood of successful cardioversion 

decreases with the duration of AF
• Pharmacological cardioversion is most 

effective when initiated within 7 days 
of AF onset

• Cardioversion can dislodge thrombi in the 
atria, increasing the risk of stroke
• Thromboprophylaxis is recommended 

for ³3 wk before and for at least 
4 wks after cardioversion in patients 
with AF that has persisted for ³48 h





Atrial Flutter







Atrial 
Flutter

• Unstable pt:
• Synchronized 

cardioversion as per 
ACLS  

• Stable pt:
• Rate control :just like 

atrial fibrillation AF
• Elective cardioversion 

:just like AF
• Anti-coagulation :just 

like AF 
• Refer for Ablation



SVT



• AVNRT



SVT

• AVNRT (60%)

• AVRT (30%)

• Atrial tachycardia (10%)









Treatment 
options

• Medical therapy

• Radio Frequency  Ablation



Other 
Arrhythmias

• Ventricular Tachycardia

• Ventricular Fibrillation





VF



Treatment options

• Treat the underlying cause

• Automatic Implantable defibrillators



Thank You


