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Epidemiology

* Prevalence in adults estimated at around 3%
* 1in 3 of middle-aged adults in Europe and US will develop AF

* AF prevalence is expected to increase over the next decade due to
increasing age and better detection of silent AF
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Epidemiology of AF

GLOBAL PREVALENCE OF AF
(globally, 43.6 million individuals had prevalent AF/AFL in 2016)

Age-standartized global
prevalence rates of atrial
fibrillation per 100000
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Healthcare burden of AF

* Associated with a 2-fold increase in all-cause mortality in women and
1.5-fold increase in men

* Increased morbidity due to heart failure and stroke
* 20-30% of all strokes are due to AF
* AF increases the risk of stroke x 5 times

* Cognitive decline and vascular dementia are more common in AF
patients

e AF costs amount to about 1% of total healthcare in UK
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Definition

* A supraventricular tachyarrhythmia with uncoordinated atrial
electrical activation and consequently ineffective atrial contraction

 ECG characteristics of AF include :
a. irregularly irregular R-R intervals
b. absence of consistent P waves
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Atrial fibrillation
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AF pattern

First diagnosed
Paroxysmal

Persistent

Long-standing
persistent

Permanent

Classification of AF

Definition

AF not diagnosed before, irrespective of its duration or the presence/severity of AF-related symptoms.

AF that terminates spontaneously or with intervention within 7 days of onset.

AF that is continuously sustained beyond 7 days, including episodes terminated by cardioversion (drugs or electrical cardioversion)
after >7 days

Continuous AF of >12 months’ duration when decided to adopt a rhythm control strategy.

AF that is accepted by the patient and physician, and no further attempts to restore/maintain sinus rhythm will be undertaken,
Permanent AF represents a therapeutic attitude of the patient and physician rather than an inherent pathophysiological

attribute of AF, and the term should not be used in the context of a rhythm control strategy with antiarrhythmic drug

therapy or AF ablation. Should a rhythm control strategy be adopted, the arrhythmia would be re-classified as ‘long-standing persis-
tent AF, {
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Clinical concept

Clinical AF

Device-detected
subclinical AF
AF burden

Recent-onset AF

Trigger-induced AF

Early AF

Self-terminating AF

Non-self-terminating
AF

Atrial
cardiomyopathy

Terminology

Definition

Symptomatic or asymptomatic AF that is clearly documented by an ECG (12-lead ECG or other ECG devices). The minimum duration to establish the diagnosis of clinical AF for ambulatory ECG is not clear and
depends on the clinical context. Periods of 30 5 or more may indicate clinical concern, and trigger further monitoring or risk stratification for thromboembolism.

Device-detected subclinical AF refers to asymptomatic episodes of AF detected on continuous monitoring devices. These devices include implanted cardiac electronic devices, for which mg)gt atrial high-rate
epis,odesEI may be AF, as well as consumer-based wearable monitors. Confirmation is neaded by a competent professional reviewing intracardiac electrograms or an ECG-recorded rhythm.” Device-detected
subclinical AF is a predictor of future clinical A

The overall time spent in AF during a clearly specified and reported period of monitoring, expressed as a percentage of time.

Thereis acc%r%nating data on the value of the term recent-onset AF in decision-making for acute pharmacological or electrical cardioversion of AF. The cut-off time interval to define this entity has not yet been
established.

New AF episode in close proximity to a precipitating and potentially reversible factor ™

The time since diagnosis that qualifies for early AF is dissociated from any underlying atrial cardiomyopathy and is not well defined, broadly ranging from 3to 24 months.ls_l? The definition of early AF also
does not necessarily determine early timing of intervention.

Paroxysmal AF which terminates spontaneously?This definition may be of value for decisions on acute rhythm control taken jointly by the patient and healthcare provider.
Atrial fibrillation which does not terminate spontansously and, if needed, termination can be achieved only with an intervention.

A combilréaltgon of structural, electrical, or functional changes in the atria that leads to clinical impact (e.g. progression/recurrence of AF, limited effectiveness of AF therapy, and/or development of heart
failure).” " Atrial cardiomyopathy includes inflammatory and prothrombotic remodelling of the atria, neurohormonal activation (thereby affecting the ventricles), and fibrosis of myocardial tissue.
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Clinical presentation of AF

Clinical Presentation

AF-related OUTCOMES

Asymptomatic or
Silent (!)
Symptomatic

Palpitations, dyspnoea,
fatigue,

Chest tightness/pain,
poor effort tolerance,
dizziness, syncope,
disordered sleep, etc.

Haemodynamically
unstable

= Syncope
+ Symptomatic hypotension

» Acute HF, pulmonary
oedema

* Ongoing myocardial
ischaemia

» Cardiogenic shock

Haemodynamically stable

AF-Related : -
Outcome Frequency in AF Mechanism(s)
Death 1.5 - 3.5 fold increase Excess mortality
related to:
* HF, comorbidities
e Stroke
Stroke 20-30% of all ischaemic | = Cardioembolic, or

strokes, 10% of
cryptogenic strokes

¢ Related to comorbid
vascular atheroma

LV dysfunction /

In 20-30% of AF

* Excessive ventricular

Heart failure patients rate
¢ Irregular ventricular
v contractions
& s A primary underlying
cause of AF
Cognitive decline | HR 14/ 1.6 * Brain white matter

/ Vascular
dementia

(irrespective of stroke
history)

lesions, inflammation,
* Hypoperfusion,
= Micro-embolism

Depression

Depression in 16-20%
(even suicidal ideation)

e Severe symptoms
and decreased QoL
¢ Drug side effects

Impaired quality
of life

>60% of patients

* Related to AF burden,
comorbidities,
psychological
functioning and
medication

* Distressed personality
type

Hospitalizations

10-40% annual
hospitalization rate

* AF management,
related to HF, Ml or
AF related symptoms

* Treatment-associated
complications

@ESC
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of Cardiclogy
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Screening for AF

Screening
approach
After
thromboembolic e
event
Patient
informed
Ad-hoc to about
catch AF *~  implications
of AF
detection

In patients with
risk factors

& embolic stroke of ep

_}

>

Population Setting for Type of
example AF detection screening
Invasive or
Patients with non-invasive ECG
Initiated after

index event Prolonged
monitoring
(Class 1)

unknown source

Any rhythm check,
Age >65 years, At the time of confirmed by ECG
or risk of ep routine healthcare op

thromboembolism contact rhythm assessment
(Class I
Age >75 years, ' i
g Y Structured national Population-based

or =65 years plus .
or regional

CH:tgesr-VA i screening **  Non-invasive ECG *”
facz:torzs programmes (Class lla)

op

Routine heart .

Follow
AF-CARE

Comorbidity and risk
factor management

Avoid stroke and
thromboembolism

Reduce stptoms by
rate and rhythm control

|
]

/4

Evaluation and
dynamic reassessment

@ESC—
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N
Patient initiated (or medical
professional) oscillometric blood
pressure cuff

-

©

Pulse palpitation, auscultation

-

Patient initiated
photoplethysmogram on
smartphone

J
\

- J
4 )

Semi-continuous
photoplethysmogram on a
smartwatch or wearable

-

/\
™

Patient initiated (or medical
professional) intermittent ECG
rhythm strip using smartphone or
dedicated connectable device

-

Intermittent smartwatch ECG
initiated by semi-continuous
photoplethysmogram with
prompt notification of irregular
rhythm or symptoms

AN

J
4 )

Wearable belts for continuous
recordings

J
4 N

Stroke unit/in hospital telemetry
monitoring

(

\ /

=~

Long-term Holter

&

- _J
~

- /
4 N

Patch

1-2 week continuous ECG patches

- J

- J
4 N

ICM

Implantable cardiac monitors

- /

©ESC 2020

Screening

@ESC
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Work-up and follow-up

All AF patients

Medical history:

* AF-related symptoms

+ AF pattern

+ Concomitant conditions
+ CHA;DS;-VASc score

12-lead ECG

Thyroid and kidney function,
electrolytes and full blood
count

Transthoracic
echocardiography

e s S

Ambulatory ECG monitoring:
* Adequacy of rate control
* Relate symptoms to AF recurrences

Transoesophageal

echocardiography:
* Valvular heart disease
* LAA thrombus

cTnT-hs, CRP, BNP/NT-ProBNP
Cognitive function assessment

Coronary CTA or ischaemia
imaging:
* Patients with suspected CAD

Brain CT and MRI:
* Patients with suspected stroke

LGE-CMR of the LA:
* To help decision-making in
AF treatment
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Work-up and follow-up

All AF patients

Medical history:
* AF-related symptoms
+ AF pattern

* Concomitant conditions
+ CHA,DS;-VASc score

12-lead ECG

Thyroid and kidney function,
electrolytes and full blood
count

Transthoracic
echocardiography

e S

Ambulatory ECG monitoring:
* Adequacy of rate control
* Relate symptoms to AF recurrences

Transoesophageal

echocardiography:
* Valvular heart disease
* LAA thrombus

¢TnT-hs, CRP, BNP/NT-ProBNP
Cognitive function assessment

Coronary CTA or ischaemia

imaging:
* Patients with suspected CAD

Brain CT and MRI:
* Patients with suspected stroke

LGE-CMR of the LA:
* To help decision-making in
AF treatment
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Multidisciplinary approach to AF Management

Atrial fibrillation

\ent-ceng,.
Q2 S

ol

e a9 e
e, &
Crated AF-CP _

®

()

~
F/ ]

Comorbidity / Evaluation and

and risk factor / dynamic

management — reassessment
- Lifestyle help Avoid stroke and Reduce symptoms £
thromboembolism by rate and - Cardiology
- Cardiology rhythm control - Pharmacy
- Internal medicine » Nursing
« Nursing care P 2 - Family/carers
» Other - Cardiology - Cardiology - e-Health

» Neurology « Electrophysiology

» Nursing care

- Anticoagulation
services

« e-Health

- Cardiac surgeons
+ e-Health

@ESC
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Management of AF
2.

(c]

Patient-centred AF management with a multidisciplinary approach (Class lla)

Comorbidity and risk factor management

Overweight Obstructive sleep
or obese apnoea

Alcohol

Hypertension Heart failure

Diabetes
mellitus

Exercise Other risk factors/
capacity comorbidities

Avoid stroke and thromboembolism

Risk of Use locally-validated )
thrombo- — risk score — Choice of » Assess Prevent
enribolisii or CHA.DS.-VA anticoagulant bleeding risk bleeding
2 2

OAC if CHA DS,-VA
score = |
(Class lla)

>70% INR range;
(Class lla)

Reduce symptoms by rate and rhythm control
See patient pathways for:

First-diagnosed AF Paroxysmal AF Persistent AF Permanent AF
Consider:

Rate control drugs Cardioversion Antiarrhythmic drugs Catheter ablation Endoscopic/hybrid ablation Surgical ablation Ablate and pace/,

Evaluation and dynamic reassessment

Re-evaluate when AF episodes or non-AF admissions

Regular re-evaluation: 6 months after presentation, and then at least annually or based on clinical need

ECG, blood tests,
cardiac imaging,
ambulatory ECG,
other imaging
as needed
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Setting individual
targets for
comorbidities
and risk factors

Key targets

management

Hypertension

Shared Focus on key
decision-making risk factors

Behavioural

change
\\| | /
Achievable @ Provide information
targets without overloading

¢

Suggested approach and targets

Integrated

Heart
failure

Diabetes

Obesity

Sleep
apnoea

Physical
activity

Alcohol
intake

@EsSC—

Comorbidity
and risk
factor
management
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Anticoagulation

* Warfarin treatment consistently reduced the risk of
stoke by 60-80%

* NOACs compared to VKAs in AF patients :

a. can only be used in the absence of prosthetic
valves and moderate/severe mitral stenosis

b. non-inferiority for prevention of ischaemic stroke
c. 52% reduction in ICH

d. 25% increase in non-fatal Gl bleeding
(rivaroxaban/dabigatran)
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NOACs

Dabigatran Rivaroxaban Apixaban Edoxaban

Standard dose 150 mg b.i.d. 20 mg o.d. 5mg b.id. 60 mg o.d.
Lower dose 110 mg b.id. 30 mgod.
Reduced dose 15 mg o.d. 2.5mgbid. 30 mg od.
Dose-reduction Dabigatran 110 mg b.i.d. in patients with: CrCl 15-49 mL/min At least 2 of 3 criteria: If any of the following:
criteria e Age >80 years o Age >80 years, e CrCl30-50 mL/min,

e Concomitant use of verapamil, or o Body weight <60 kg, or @ Body weight <60 kg,

o Increased bleeding risk e Serum creatinine e Concomitant use of dronedarone,

>1.5 mg/dL (133 pmol/L) ciclosporine, erythromycin, or

=]
~
=]
~
U
]
w
2]

ketoconazole

b.i.d. = bis in die (twice a day); CrCl = creatinine clearance; o.d. = omni die (once daily).
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CHA,DS VA component

C  Chronic heart failure

H Hypertension

A AgeT5 years or above
D Diabetes mellitus

S Priorstroke, TIA, or arterial
thromboembolism

V' Vascular disease

A Age65-T4years

CHA,DS,-Va Score

Definition and comments

Symptoms and signs of heart failure (irrespective of LVEF, thus including HFpEF, HFmrEF, and HFrEF), or the presence of asymptomatic LVEF <40%.

Resting blood pressure »140/90 mmHg on at least two occasions, or current antihypertensl\'grze treatment. The optim
cardiovascular events is 120-129/70-79 mmHg (or keep as low as reasonably achievable).”™™

Age is an independent determinant of ischaemic stroke risk. 2% Age-related risk is a continuum, but for reasons of p

261-263

al BP target associated with lowest risk of major

racticality, two points are given for age 275 years.

Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria,266 or treatment with glucose lowering therapy.

Previous thromboembolism is associated with highly elevated risk of recurrence and therefore weighted 2 points.

Coronary artery disease, including prior myocardial infarction, angina, history of coronary revascularization (surgical or percutaneous), and significant CAD on angiography or

cardiacimaging.

OR

Peripheral vascular disease, including: intermittent claudication, previous revascularization for PVD, percutaneous
complex aortic plaque on imaging (defined as features of mobility, ulceration, pedunculation, or thickness 24 mm).

1 point is given for age between 65 and 74 years.

or su?’cal intervention on the abdominal aorta, and
268,26

Points
awarded’

BP, blood pressure; CAD, coronary artery disease; CHA,DS,-VA, chronic heart failure, hypertension, age 275 years (2 points), diabetes mellitus, prior stroke/transient ischaemic attack/arterial thromboembolism (2 points),

vascular disease, age 65-74 years; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; LVEF, left ventricular

ejection fraction; PVD, peripheral vascular disease.

*In addition to these factors, other markers that modify an individual's risk for stroke and thromboembolism should be considered, including cancer, chronic kidney disease, ethnicity (black, Hispanic, Asian), biomarkers

(troponin and BNP), and in specific groups, atrial enlargement, hyperlipidaemia, smoking, and obesity.

© ESC 2024
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Anticoagulation and CV

Therapeutic oral anticoagulation for at least 3 weeks
(adherence to DOACs or INR >2.0 for VKAs) is
recommended before scheduled cardioversion of AF
and atrial flutter to prevent procedure-related

thromboembolism.> 7?1

Transoesophageal echocardiography is recommended
if 3 weeks of therapeutic oral anticoagulation has not
been provided, for exclusion of cardiac thrombus to
enable early cardioversion'” %1222

Oral anticoagulation is recommended to continue
for at least 4 weeks in all patients after cardioversion
and long-term in patients with thromboembolic risk
factor(s) irrespective of whether sinus rhythm is

achieved, to prevent thromboem bolism,237319320523524

Early cardioversion is not recommended without
appropriate anticoagulation or transoesophageal
echocardiography if AF duration is longer than 24 h, or

there s scope to wait for spontaneous cardioversion.”**
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Reduce Symptoms by Rate and Rhythm Control

See patient pathways for:
First-diagnosed AF Paroxysmal AF Persistent AF Permanent AF
Consider:

Rate control drugs Cardioversion ~Antiarrhythmic drugs Catheter ablation Endoscopic/hybrid ablation ~ Surgical ablation ~ Ablate and pace
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Pathway for patients with paroxysma

Patient with paroxysmal AF

!

Follow AF-CARE for [C] comorbidity and risk factor management & [A] avoid stroke and thromboembolism

l

Rate control target = resting heart rate <1 10 b.p.m. (lenient control),
with stricter control with continuing symptoms
(Class lla)

l_ Y, — LVEF =40% ._®j

~

Beta-blocker Combination Beta-blocker, digoxin, Combination
or digoxin -—> rate control therapy diltiazem or verapamil <> rate control therapy
(Class I) (Class lla) (Class ) (Class lla)
T J
¥

‘ Shared decision-making on rhythm control
(Class )

Antiarrhythmic drug therapy
Stable HFmrEF

HFrEF (LVEF 41—49%), or m’?:'isnf;‘lcﬁear .
(LVEF =40%) coronary heart disease, dieaaie

valvular heart disease

1 R 1 |

T Amiodarone or Dronedarone, flecainide e
Amiodarone Catheter ablation
(I 1 dronedarone or propafenone (<l )
ass (Class 1) (Class 1) 833
Sotalol Sotalol
(Class lIb) (Class lIb)
T I J
Recurrence of AF symptoms <

Shared decision-making
(Class I)

If failed antiarrhythmic If failed catheter
drug therapy ablation
l ¢ 7 1
Catheter ablation Re-do catheter ablation Surgical/hybrid ablation Antiarrhythmic drug
(Class I) (Class lla) (Class lIb) therapy (see above)

—
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Patient with persistent AF

!

Follow AF-CARE for [C] comorbidity and risk factor management & [A] avoid stroke and thromboembolism

!

Rate control target = resting heart rate <110 b.p.m. (lenient control),
with stricter control with continuing symptoms
(Class lla)

!

LVEF =40% -—@j
Beta-blocker

Combination
or digoxin

Beta-blocker; digoxin, Combination
- > rate control therapy diltiazem or verapamil <> rate control therapy
(Class 1) (Class lla) (Class 1) (Class lla)
T J
¥
Shared decision-making on rhythm control

(Class I)

!

Haemodynamic instability (Class I)
Electrical

Part of rhyth trol strat < 1
cardioversion art of rhythm control strategy (Class lla)
Clarify benefit from sinus rhythm (Class lla)

Antiarrhythmic drug therapy

Stable HFmrEF Absence
HFrEF (LVEF 41—49%), - I h o
(LVEF =40%) coronary heart disease, ©or minimal hiear
. disease
valvular heart disease

I ]

Amiodarone

l

Amiodarone or

v
dronedarone Dror;er'd;:z;aef:eﬂneoc:lemde Caiictsr dslbaner=
(Class 1) (Elkss ) (Class 1) (Class lIb)
Sotalol Sotalol
(Class lIb) (Class llIb)
T

I J
Recurrence of AF symptoms

!

Shared decision-making, considering all rhythm control options
(Class )

—

If failed antiarrhythmic
drug therapy

F—

R

If failed catheter

ablation
¢ s s 1
Catheter Endoscopic/ Re-do Endoscopic Antiarrhythmic Consider
ablation hybrid ablation catheter hybrid or
(Class I) (Class lla) ablation

drug therapy

surgical ablation (see above)

rate control
strategy

Pathway for
patients with
persistent AF

—

@ Esc—
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Patient with permanent AF

!

Follow AF-CARE for [C] comorbidity and risk factor management & [A] avoid stroke and thromboembolism

1
{ 1 1

Severely symptomatic and
HF hospitalization

l } l

Initiate beta-blocker,
digoxin, diltiazem
or verapamil
(Class )

! !

Evaluation and dynamic Evaluation and dynamic
reassessment reassessment

! !

Rate control target = resting

LVEF =40% LVEF >40%

Atrioventricular node
ablation and CRT
(Class lla)

Initiate beta-blocker
or digoxin
(Class I)

Rate control target = resting
heart rate <110 b.p.m. heart rate <110 b.p.m.
(lenient control), Y (lenient control),
with stricter control = with stricter control -
with continuing symptoms with continuing symptoms
(Class lla) (Class lla)
hd T

® ®

Combination

Combination beta-blocker
with digoxin, or diltiazem/
verapamil with digoxin;
avoiding bradycardia
(Class lla)?

l ! l l

Rate control target = resting heart rate <110 b.p.m. (lenient control), with stricter control with continuing symptoms
(Class lla)

s J‘ N
N Y
@ b
Intensify rate control therapy under
observation

!

Evaluation for atrioventricular node
ablation in combination with pacemaker

Continue beta-blocker,
beta-blocker with digoxin, digoxin, diltiazem
avoiding bradycardia or verapamil
(Class lla) (Class )

Continue beta-blocker
or digoxin
(Class 1)

Continue review and follow-up as per
AF-CARE approach

(Class lla)
@ ESsSc—

Pathway for
patients
with
permanent
AF
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Rate or Rhythm Control?
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AFFIRM — Antiarrhythmic drugs do
not reduce mortality in AF

30 -
— Rhythm control , . .
Primary endpoint: mortality
25 - Rate control
20 -

Mortality (%)
'—\
Ul

p = 0.078 unadjusted
p = 0.068 adjusted for interim monitoring

0 1 2 3 4 5

Patients at risk Time (years)

2,033 1,932 1,807 1,316 780 255
2,027 1,925 1,825 1,328 774 236

C"\
AFFIRM investigators. N Engl ] Med. 2002;347:1825-33. \Q},‘{'@'g{ﬁﬁ%
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CASTLE-AF trial

A Death or Hospitalization for Worsening Heart Failure

1.0+
0.9~

Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
P=0.007 by Cox regression
P=0.006 by log-rank test

Ablation

Medical therapy

o
E E 0.8-
58 o
g_g 0.6-
BS ks
s s
gg 0.4+
eI 03-
= PR
© 0 (.24
a.
0.1-
0.0
0
No. at Risk
Ablation 179

Medical therapy 184

T T T
12 24 36

Months of Follow-up

141 114 76
145 111 70

60

22
12
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EAST-AFNET 4 trial

Cumulative Incidence (%)

Mo. at Risk

Usual care
Early rhythm control

100
S0+
B0+
70+
60—
50+

40

304 Usual care

204

10 Early rhythm control

0 2 4 [+ a

Years since Randomization

1394 1169 B83 405 34
1395 1193 913 404 26

Figure 2. Aalen—Johansen Cumulative-Incidence Curves for the First

Primary Qutcome.

The first primary outcome was a composite of death from cardiovascular
causes, stroke, or hospitalization with worsening of heart failure or acute

coronary syndrome.
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Factors favouring rhythm-control

* Younger age

* Newly-diagnosed AF episode/short history (< 1yr)
* Tachycardia-mediated cardiomyopathy

* Normal-moderate increase LA size

* No/few co-morbidities/heart disease

* Rate control difficult to achieve

* AF precipitated by a reversible trigger

 Patient’s choice
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Evaluation and dynamic assessment

Evaluation and dynamic reassessment

Re-evaluate when AF episodes or non-AF admissions

Regular re-evaluation: 6 months after presentation, and then at least annually or based on clinical need

ECG, blood tests,
cardiac imaging,
ambulatory ECG,
other imaging

as needed
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Role of General Practitioners in the
management of AF

* Screening and diagnosis of AF

* Appropriate referral for ECG diagnosis, investigations and
management plan

e Control of risk factors

 Evaluation and Clinical follow-up (regulation of medication doses,
ensure treatment compliance, symptom assessment and early re-
referral if needed)
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