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ACEI angiotensin-converting enzyme inhibitor
ACS acute coronary syndrome
ACTIVE Atrial fibrillation Clopidogrel Trial with Irbesar-

tan for prevention of Vascular Events
ADONIS

American—Australian—African trial with Drone-

darONe In atrial fibrillation or flutter for the

maintenance of Sinus rhythm
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Evaluating morbidity DecreAse
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Atorvastatin for Reduction of MYocardial Dys-
rhythmia After cardiac surgery
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400 mg b.i.d. for the prevention of cardiovascular
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AnTicoagulation and Risk factors In Atrial
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study of Vernakalant injection vs. amiodarone
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Apixaban VERsus acetylsalicylic acid to pRevent
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Birmingham Atrial Fibrillation Treatment of the
Aged

bis in die (twice daily)

beats per minute

coronary artery bypass graft

Catheter Ablation for the Cure of Atrial Fibrilla-
tion study

complex fractionated atrial electrogram

cardiac failure, hypertension, age >75 (doubled),
diabetes, stroke (doubled)-vascular disease, age
65—-74 and sex category (female)

cardiac failure, hypertension, age, diabetes,
stroke (doubled)

Clopidogrel for High Athero-thrombotic Risk and
Ischemic Stabilisation, Management, and Avoidance
Candesartan in Heart failure: Assessment of
Reduction in Mortality and morbidity
confidence interval

chronic obstructive pulmonary disease

clinical practice guidelines

cardiac resynchronization therapy

computed tomography

cardioversion

Dronedarone Atrial FibrillatioN study after Elec-
trical cardioversion

direct current cardioversion

Randomized Double blind trlal to evaluate effi-
cacy and safety of drOnedarone [400 mg b.i.d.]
versus amiodaroNe [600 mg q.d. for 28 daYS§,
then 200 mg qd thereafter] for at least 6
mOnths for the maintenance of Sinus rhythm
in patients with atrial fibrillation
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ECG
EMA
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GISSI-AF
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GRACE
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HR

HT
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MRI
NYHA
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PCI
PIAF
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PROTECT-AF

PUFA
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PVI
RACE
RACE II

RAAFT
RE-LY
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RR

European Association of Percutaneous Cardio-
vascular Interventions

European Heart Rhythm Association
electrocardiogram

European Medicines Agency

EURopean trial In atrial fibrillation or flutter
patients receiving Dronedarone for the malnten-
ance of Sinus rhythm

Gruppo ltaliano per lo Studio della Sopravvi-
venza nell’Insufficienza cardiaca Atrial Fibrillation
glycoprotein inhibitor

Global Registry of Acute Coronary Events
hypertension, abnormal renal/liver function (1
point each), stroke, bleeding history or predispo-
sition, labile INR, elderly (>65), drugs/alcohol
concomitantly (1 point each)

Heart Outcomes Prevention Evaluation

How to Treat Chronic Atrial Fibrillation

hazard ratio

hypertension

international normalized ratio

intravenous

Japanese Rhythm Management Trial for Atrial
Fibrillation

left atrial

left atrial appendage

Losartan Intervention For Endpoint reduction in
hypertension

low molecular weight heparin

level of evidence

left ventricular

left ventricular ejection fraction

omni die (every day)

oral anticoagulant

odds ratio

magnetic resonance imaging

New York Heart Association

peripheral artery disease

percutaneous intervention

Pharmacological Intervention in Atrial Fibrillation
proton pump inhibitor

System for Embolic PROTECTion in patients
with Atrial Fibrillation

polyunsaturated fatty acid

pulmonary vein

pulmonary vein isolation

RAte Control versus Electrical cardioversion for
persistent atrial fibrillation

RAte Control Efficacy in permanent atrial
fibrillation

Radiofrequency Ablation Atrial Fibrillation Trial
Randomized Evaluation of Long-term anticoagu-
lant therapY with dabigatran etexilate

Register of Information and Knowledge about
Swedish Heart Intensive care Admissions
relative risk
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SAFE-T Sotalol, Amiodarone, atrial Fibrillation Efficacy
Trial

SAFE Screening for AF in the Elderly

SCD sudden cardiac death

SPAF Stroke Prevention in Atrial Fibrillation

STAF Strategies of Treatment of Atrial Fibrillation

STEMI ST segment elevation myocardial infarction

STOP-AF Sustained Treatment Of Paroxysmal Atrial
Fibrillation

TIA transient ischaemic attack

tid. ter in die (three times daily)

TIMI Thrombolysis In Myocardial Infarction

TOE transoesophageal echocardiogram

TRANSCEND  Telmisartan Randomized AssessmeNt Study in
aCE iNtolerant subjects with cardiovascular
Disease

UFH unfractionated heparin

VALUE Valsartan  Antihypertensive Long-term  Use
Evaluation

VKA vitamin K antagonist

WASPO Warfarin versus Aspirin for Stroke Prevention in

Octogenarians with AF

1. Preamble

Guidelines summarize and evaluate all currently available evidence
on a particular issue with the aim of assisting physicians in selecting
the best management strategy for an individual patient suffering
from a given condition, taking into account the impact on
outcome, as well as the risk—benefit ratio of particular diagnostic
or therapeutic means. Guidelines are no substitutes for textbooks.
The legal implications of medical guidelines have been discussed
previously.

A large number of Guidelines have been issued in recent years
by the European Society of Cardiology (ESC) as well as by other
societies and organizations. Because of the impact on clinical prac-
tice, quality criteria for development of guidelines have been estab-
lished in order to make all decisions transparent to the user. The
recommendations for formulating and issuing ESC Guidelines can
be found on the ESC Web Site (http:/www.escardio.org/
guidelines-surveys/esc-guidelines/about/Pages/rules-writing.aspx).

In brief, experts in the field are selected and undertake a com-
prehensive review of the published evidence for management and/
or prevention of a given condition. A critical evaluation of diagnos-
tic and therapeutic procedures is performed, including assessment
of the risk—benefit ratio. Estimates of expected health outcomes
for larger societies are included, where data exist. The level of evi-
dence and the strength of recommendation of particular treatment
options are weighed and graded according to pre-defined scales, as
outlined in Tables 1 and 2.

The experts of the writing panels have provided disclosure
statements of all relationships they may have that might be per-
ceived as real or potential sources of conflicts of interest. These
disclosure forms are kept on file at the European Heart House,
headquarters of the ESC. Any changes in conflict of interest that
arise during the writing period must be notified to the ESC. The
Task Force report received its entire financial support from the

Table | Classes of recommendations

Definition

Classes of
recommendations

Class I Conflicting evidence and/or a
divergence of opinion about the
usefulness/efficacy of the given

treatment or procedure.

Class lla Weight of evidence/opinion is in favour

of usefulness/efficacy.

Class Ilb Usefulness/efficacy is less well

established by evidence/opinion.

Table 2 Levels of evidence

Level of
evidence A

Data derived from multiple randomized
clinical trials or meta-analyses.

Level of
evidence B

Data derived from a single randomized
clinical trial or large non-randomized studies.

Level of
evidence C

Consensus of opinion of the experts and/.
small studies, retrospective studies, regis

ESC and was developed without any involvement of the pharma-
ceutical, device, or surgical industry.

The ESC Committee for Practice Guidelines (CPG) supervises
and coordinates the preparation of new Guidelines produced by
Task Forces, expert groups, or consensus panels. The Committee
is also responsible for the endorsement process of these Guide-
lines or statements. Once the document has been finalized and
approved by all the experts involved in the Task Force, it is sub-
mitted to outside specialists for review. The document is revised,
finally approved by the CPG, and subsequently published.

After publication, dissemination of the message is of paramount
importance. Pocket-sized versions and personal digital assistant-
downloadable versions are useful at the point of care. Some
surveys have shown that the intended users are sometimes
unaware of the existence of guidelines, or simply do not translate
them into practice. Thus, implementation programmes for new
guidelines form an important component of knowledge dissemina-
tion. Meetings are organized by the ESC, and directed towards its
member National Societies and key opinion leaders in Europe.
Implementation meetings can also be undertaken at national
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levels, once the guidelines have been endorsed by the ESC
member societies, and translated into the national language.
Implementation programmes are needed because it has been
shown that the outcome of disease may be favourably influenced
by the thorough application of clinical recommendations.

Thus, the task of writing Guidelines covers not only the inte-
gration of the most recent research, but also the creation of edu-
implementation programmes for the
recommendations. The loop between clinical research, writing of
guidelines, and implementing them into clinical practice can then
only be completed if surveys and registries are performed to
verify that real-life daily practice is in keeping with what is rec-
ommended in the guidelines. Such surveys and registries also
make it possible to evaluate the impact of implementation of the
guidelines on patient outcomes. Guidelines and recommendations
should help the physicians to make decisions in their daily practice;
however, the ultimate judgement regarding the care of an individ-
ual patient must be made by the physician in charge of their care.

cational tools and

2. Introduction

Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia, occurring in 1-2% of the general population. Over 6
million Europeans suffer from this arrhythmia, and its prevalence
is estimated to at least double in the next 50 years as the popu-
lation ages. It is now 4 years since the last AF guideline was pub-
lished, and a new version is now needed.

AF confers a 5-fold risk of stroke, and one in five of all strokes is
attributed to this arrhythmia. Ischaemic strokes in association with
AF are often fatal, and those patients who survive are left more dis-
abled by their stroke and more likely to suffer a recurrence than
patients with other causes of stroke. In consequence, the risk of
death from AF-related stroke is doubled and the cost of care is
increased 1.5-fold. There has been much research into stroke pre-
vention, which has influenced this guideline.

In the majority of patients there appears to be an inexorable
progression of AF to persistent or permanent forms, associated
with further development of the disease that may underlie the
arrhythmia. Some advance has been made in the understanding
of the dynamic development of AF from its preclinical state as
an ‘arrhythmia-in-waiting’ to its final expression as an irreversible
and end-stage cardiac arrhythmia associated with serious adverse
cardiovascular events. Much recent therapeutic effort with
‘upstream therapies’ has been expended to slow or halt the pro-
gression of AF due to underlying cardiovascular disease and to
AF itself. Limited success has been achieved and is recognized in
this guideline.

Clinical frustration has been fuelled by numerous clinical trials
that have demonstrated that the strategic aim of maintaining
sinus rhythm has no demonstrable value when compared with
the laissez-faire approach of leaving AF unchecked apart from
restriction of the ventricular rate. No advantage from strict rate
control has been established. These sobering findings are clearly
at odds with the severe complications associated with AF in
surveys and epidemiological studies. However, new antiarrhythmic
approaches may offer added value and have stimulated additions to
these guidelines.

on 24 March 2018

The problem of early recognition of AF is greatly aggravated by
the often ‘silent’ nature of the rhythm disturbance. In about
one-third of patients with this arrhythmia, the patient is not
aware of so-called ‘asymptomatic AF’. Much earlier detection of
the arrhythmia might allow the timely introduction of therapies
to protect the patient, not only from the consequences of the
arrhythmia, but also from progression of AF from an
easily treated condition to an utterly refractory problem.
Monitoring and screening as advocated in this guideline may help
to do this.

Non-pharmacological interventions to control the occurrence
of AF or to limit its expression have been eagerly and substantially
developed in the past decade. Ablation techniques, usually done
percutaneously using a catheter, have proved successful in the
treatment of AF, particularly by reducing the symptomatic
burden associated with the arrhythmia, to such an extent that a
‘cure’ may be achieved in some patients. The new guidelines recog-
nize these advances. When applied in concert with major new drug
developments such as novel antithrombotic agents and emerging
safer antiarrhythmic drugs, these therapeutic options should help
to improve outcomes in AF patients.

The expanding and diversifying possibilities and restraints of
medical care within Europe make it difficult to formulate guidelines
that are valid throughout Europe. There are differences in the avail-
ability of therapies, delivery of care, and patient characteristics in
Europe and in other parts of the world. Therefore, these European
guidelines, though based largely on globally acquired data, are likely
to require some modifications when applied to multiple healthcare
settings.

2.1 Epidemiology

AF affects 1-2% of the population, and this figure is likely to
increase in the next 50 years.'™* In acute stroke patients, systema-
tic electrocardiographic (ECG) monitoring would identify AF in 1
in 20 subjects, a far greater number than would have been
detected by standard 12-lead ECG recordings. AF may long
remain undiagnosed (silent AF),> and many patients with AF will
never present to hospital.* Hence, the ‘true’ prevalence of AF is
probably closer to 2% of the population.’

The prevalence of AF increases with age, from <0.5% at 40—50
years, to 5—15% at 80 years."">°~’ Men are more often affected
than women. The lifetime risk of developing AF is ~25% in
those who have reached the age of 40.2 The prevalence and inci-
dence of AF in non-Caucasian populations is less well studied. The
incidence of AF appears to be increasing (13% in the past two
decades).

2.1.1 Atrial fibrillation-related cardiovascular events
(‘outcomes’)
AF is associated with increased rates of death, stroke and other
thrombo-embolic events, heart failure and hospitalizations,
degraded quality of life, reduced exercise capacity, and left ventri-
cular (LV) dysfunction (Table 3).

Death rates are doubled by AF, independently of other known
predictors of mortality.>* Only antithrombotic therapy has been
shown to reduce AF-related deaths."®
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Table 3 Clinical events (outcomes) affected by AF

Relative change in AF

Outcome parameter patients

|. Death Death rate doubled.

Stroke risk increased; AF is
associated with more severe
stroke.

2. Stroke (includes haemorrhagic
stroke and cerebral bleeds)

Hospitalizations are frequent in
AF patients and may contribute to
reduced quality of life.

3. Hospitalizations

Wide variation, from no effect to
major reduction.

AF can cause marked distress
through palpitations and other
AF-related symptoms.

4. Quality of life and exercise
capacity

Wide variation, from no change to
tachycardiomyopathy with acute
heart failure.

5. Left ventricular function

AF = atrial fibrillation.

Outcomes are listed in hierarchical order modified from a suggestion put forward
in a recent consensus document.’ The prevention of these outcomes is the main
therapeutic goal in AF patients.

Stroke in AF is often severe and results in long-term disability
or death. Approximately every fifth stroke is due to AF; further-
more, undiagnosed ‘silent AF’ is a likely cause of some ‘cryptogenic’
strokes.>" Paroxysmal AF carries the same stroke risk as perma-
nent or persistent AF."2

Hospitalizations due to AF account for one-third of all admis-
sions for cardiac arrhythmias. Acute coronary syndrome (ACS),
aggravation of heart failure, thrombo-embolic complications, and
acute arrhythmia management are the main causes.

Cognitive dysfunction, including vascular dementia, may be
related to AF. Small observational studies suggest that asympto-
matic embolic events may contribute to cognitive dysfunction in
AF patients in the absence of an overt stroke."’

Quality of life and exercise capacity are impaired in patients
with AF. Patients with AF have a significantly poorer quality of life
compared with healthy controls, the general population, or
patients with coronary heart disease in sinus rhythm.13

Left ventricular (LV) function is often impaired by the irre-
gular, fast ventricular rate and by loss of atrial contractile function
and increased end-diastolic LV filling pressure. Both rate control
and maintenance of sinus rhythm can improve LV function in AF
patients.

2.1.2 Cardiovascular and other conditions associated with
atrial fibrillation

AF is associated with a variety of cardiovascular conditions.'*"
Concomitant medical conditions have an additive effect on the
perpetuation of AF by promoting a substrate that maintains AF
(see Section 2.2). Conditions associated with AF are also
markers for global cardiovascular risk and/or cardiac damage

rather than simply causative factors.

Ageing increases the risk of developing AF, possibly through
age-dependent loss and isolation of atrial myocardium and associ-
ated conduction disturbances (see Section 2.2).

Hypertension is a risk factor for incident (first diagnosed) AF
and for AF-related complications such as stroke and systemic
thrombo-embolism.

Symptomatic heart failure [New York Heart Association
(NYHA) classes 11-IV] is found in 30% of AF patients,"*"® and
AF is found in up to 30—40% of heart failure patients, depending
on the underlying cause and severity of heart failure. Heart
failure can be both a consequence of AF (e.g. tachycardiomyopathy
or decompensation in acute onset AF) and a cause of the arrhyth-
mia due to increased atrial pressure and volume overload,
secondary valvular dysfunction, or chronic neurohumoral
stimulation.

Tachycardiomyopathy should be suspected when LV dys-
function is found in patients with a fast ventricular rate but no
signs of structural heart disease. It is confirmed by normalization
or improvement of LV function when good AF rate control or
reversion to sinus rhythm is achieved.

Valvular heart diseases are found in ~30% of AF
patients.""® AF caused by left atrial (LA) distension is an
early manifestation of mitral stenosis and/or regurgitation. AF
occurs in later stages of aortic valve disease. While ‘rheumatic
AF was a frequent finding in the past, it is now relatively rare in
Europe.

Cardiomyopathies, including primary electrical cardiac dis-
eases,'® carry an increased risk for AF, especially in young patients.
Relatively rare cardiomyopathies are found in 10% of AF
patients.""® A small proportion of patients with ‘lone’ AF carry
known mutations for ‘electrical’ cardiomyopathies.

Atrial septal defect is associated with AF in 10-15% of
patients in older surveys. This association has important clinical
implications for the antithrombotic management of patients with
previous stroke or transient ischaemic attack (TIA) and an atrial
septal defect.

Other congenital heart defects at risk of AF include patients
with single ventricles, after Mustard operation for transposition of
the great arteries, or after Fontan surgery.

Coronary artery disease is present in >20% of the AF popu-
lation.""® Whether uncomplicated coronary artery disease per se
(atrial ischaemia) predisposes to AF and how AF interacts with
coronary perfusion17 are uncertain.

Overt thyroid dysfunction can be the sole cause of AF and
may predispose to AF-related complications. In recent surveys,
hyperthyroidism or hypothyroidism was found to be relatively
uncommon in AF populations,™"® but subclinical thyroid dysfunc-
tion may contribute to AF.

Obesity is found in 25% of AF patients,'> and the mean body
mass index was 27.5 kg/m2 in a large, German AF registry (equiv-
alent to moderately obese).

Diabetes mellitus requiring medical treatment is found in 20%
of AF patients, and may contribute to atrial damage.

Chronic obstructive pulmonary disease (COPD) is found
in 10-15% of AF patients, and is possibly more a marker for
cardiovascular risk in general than a specific predisposing factor
for AF.
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Sleep apnoea, especially in association with hypertension, dia-
betes mellitus, and structural heart disease, may be a pathophysio-
logical factor for AF because of apnoea-induced increases in atrial
pressure and size, or autonomic changes.

Chronic renal disease is present in 10—15% of AF patients.
Renal failure may increase the risk of AF-related cardiovascular
complications, although controlled data are sparse.

2.2 Mechanisms of atrial fibrillation

2.2.1 Atrial factors

Pathophysiological changes preceding atrial fibrillation

Any kind of structural heart disease may trigger a slow but pro-
gressive process of structural remodelling in both the ventricles
and the atria. In the atria, proliferation and differentiation of fibro-
blasts into myofibroblasts and enhanced connective tissue depo-
sition and fibrosis are the hallmarks of this process. Structural
remodelling results in electrical dissociation between muscle
bundles and local conduction heterogeneities facilitating the
initiation and perpetuation of AF. This electroanatomical substrate
permits multiple small re-entrant circuits that can stabilize the
arrhythmia. Structural abnormalities reported in patients with AF
are summarized in Table 4.

Pathophysiological changes as a consequence of atrial fibrillation

After the onset of AF, changes of atrial electrophysiological prop-
erties, mechanical function, and atrial ultrastructure occur with
different time courses and with different pathophysiological conse-
quences.'® Shortening of the atrial effective refractory period
within the first days of AF has been documented in humans.'
The electrical remodelling process contributes to the increasing
stability of AF during the first days after its onset. The main cellular
mechanisms underlying the shortening of the refractory period are
down-regulation of the L-type Ca*" inward current and
up-regulation of inward rectifier K' currents. Recovery of

Table 4 Structural abnormalities associated with AF

Extracellular matrix alterations

Interstitial and replacement fibrosis

Inflammatory changes

Amyloid deposit

Myocyte alterations

Apoptosis

Necrosis

Hypertrophy

Dedifferentiation

Gap junction redistribution

Intracellular substrate accumulation (haemocromatosis, glycogen)

Microvascular changes

Endocardial remodelling (endomyocardial fibrosis)

AF = atrial fibrillation.
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normal atrial refractoriness occurs within a few days after restor-
ation of sinus rhythm.

Perturbation of atrial contractile function also occurs within days
of AF. The main cellular mechanisms of atrial contractile dysfunc-
tion are down-regulation of the Ca*" inward current, impaired
release of Ca*" from intracellular Ca*" stores, and alterations of
myofibrillar energetics.

In patients with ‘lone’ AF, fibrosis and inflammatory changes
have been documented.?

2.2.2 Electrophysiological mechanisms

The initiation and perpetuation of a tachyarrhythmia requires both
triggers for its onset and a substrate for its maintenance. These
mechanisms are not mutually exclusive and are likely to co-exist
at various times.

Focal mechanisms

Focal mechanisms potentially contributing to the initiation and per-
petuation of AF have attracted much attention.”’ Cellular mechan-
isms of focal activity might involve both triggered activity and
re-entry. Because of shorter refractory periods as well as abrupt
changes in myocyte fibre orientation, the pulmonary veins (PVs)
have a stronger potential to initiate and perpetuate atrial
tachyarrhythmias.

Ablation of sites with a high dominant frequency, mostly located
at or close to the junction between the PVs and the left atrium,
results in progressive prolongation of the AF cycle length and con-
version to sinus rhythm in patients with paroxysmal AF, while in
persistent AF, sites with a high dominant frequency are spread
throughout the entire atria, and ablation or conversion to sinus
rhythm is more difficult.

The multiple wavelet hypothesis

According to the multiple wavelet hypothesis, AF is perpetuated by
continuous conduction of several independent wavelets propagat-
ing through the atrial musculature in a seemingly chaotic manner.
Fibrillation wavefronts continuously undergo wavefront—waveback
interactions, resulting in wavebreak and the generation of new
wavefronts, while block, collision, and fusion of wavefronts tend
to reduce their number. As long as the number of wavefronts
does not decline below a critical level, the multiple wavelets will
sustain the arrhythmia. While in most patients with paroxysmal
AF localized sources of the arrhythmia can be identified, such
attempts are often not successful in patients with persistent or
permanent AF.

2.2.3 Genetic predisposition

AF has a familial component, especially AF of early onset.”” During
the past years, numerous inherited cardiac syndromes associated
with AF have been identified. Both short and long QT syndromes
and Brugada syndrome are associated with supraventricular

arrhythmias, often including AF.**

AF also frequently occurs in a
variety of inherited conditions, including hypertrophic cardiomyo-
pathy, a familial form of ventricular pre-excitation, and abnormal
LV hypertrophy associated with mutations in the PRKAG gene.
Other familial forms of AF are associated with mutations in the

24

gene coding for atrial natriuretic peptide,” loss-of-function
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mutations in the cardiac sodium channel gene SCN5A,% or gain of
function in a cardiac potassium channel?® Furthermore, several
genetic loci close to the PITX2 and ZFHX3 genes associate with
AF and cardioembolic stroke in population-wide studies.”” The
pathophysiological role of other genetic defects in the initiation
and perpetuation of AF is currently unknown.”?

2.2.4 Clinical correlates

Atrioventricular conduction

In patients with AF and a normal conduction system [in the
absence of accessory pathways (APs) or His—Purkinje dysfunc-
tion], the atrioventricular node functions as a frequency filter pre-
venting excessive ventricular rates. The main mechanisms limiting
atrioventricular conduction are intrinsic refractoriness of the atrio-
ventricular node and concealed conduction. Electrical impulses
reaching the atrioventricular node may not be conducted to the
ventricles, but may alter atrioventricular node refractoriness,
slowing or blocking subsequent atrial beats.

Fluctuations in sympathetic and parasympathetic tone result in
variability of the ventricular rate during the diurnal cycle or
during exercise. The high variability of the ventricular rate is
often a therapeutic challenge. Digitalis, which slows down the ven-
tricular rate by an increase in parasympathetic tone, is effective for
controlling heart rate at rest, but to a lesser extent during exercise.
3-Blockers and non-dihydropyridine calcium channel antagonists
reduce the ventricular rate during both rest and exercise.

In patients with pre-excitation syndromes, fast and potentially
life-threatening ventricular rates may occur. In patients with AF
and pre-excitation syndromes, administration of compounds that
slow atrioventricular nodal conduction without prolonging atrial/
AP refractory periods (e.g. verapamil, diltiazem, and digitalis) can
accelerate conduction via the AP.

Haemodynamic changes

Factors affecting haemodynamic function in patients with AF
involve loss of coordinated atrial contraction, high ventricular
rates, irregularity of the ventricular response, and decrease in myo-
cardial blood flow, as well as long-term alterations such as atrial
and ventricular cardiomyopathy.

Acute loss of coordinated atrial mechanical function after the
onset of AF reduces cardiac output by 5-15%. This effect is
more pronounced in patients with reduced ventricular compliance
in whom atrial contraction contributes significantly to ventricular
filling. High ventricular rates limit ventricular filling due to the
short diastolic interval. Rate-related interventricular or intraventri-
cular conduction delay may lead to dyssynchrony of the left ventri-
cle and reduce cardiac output further.

In addition, irregularity of the ventricular rate can reduce cardiac
output. Because of force—interval relationships, fluctuations of the
RR intervals cause a large variability in the strengths of subsequent
heart beats, often resulting in pulse deficit.

Persistent elevation of ventricular rates above 120—130 bpm
may produce ventricular tachycardiomyopathy.”® Reduction of
the heart rate may restore normal ventricular function and
prevent further dilatation and damage to the atria.

Thrombo-embolism

Risk of stroke and systemic embolism in patients with AF is linked
to a number of underlying pathophysiological mechanisms.* ‘Flow
abnormalities’ in AF are evidenced by stasis within the left atrium,
with reduced left atrial appendage (LAA) flow velocities, and visu-
alized as spontaneous echo-contrast on transoesophageal echocar-
diography (TOE). ‘Endocardial abnormalities’ include progressive
atrial dilatation, endocardial denudation, and oedematous/fibroe-
lastic infiltration of the extracellular matrix. The LAA is the domi-
(>90%) in
‘Abnormalities of blood constituents’ are well described in AF
and include haemostatic and platelet activation, as well as inflam-
mation and growth factor abnormalities.”’

nant source of embolism non-valvular  AF.%?

3. Detection, ‘natural’ history, and
acute management

3.1 Definition

AF is defined as a cardiac arrhythmia with the following
characteristics:

(1) The surface ECG shows ‘absolutely’ irregular RR intervals (AF
is therefore sometimes known as arrhythmia absoluta), i.e. RR
intervals that do not follow a repetitive pattern.

(2) There are no distinct P waves on the surface ECG. Some
apparently regular atrial electrical activity may be seen in
some ECG leads, most often in lead V1.

(3) The atrial cycle length (when visible), i.e. the interval between
two atrial activations, is usually variable and <200 ms
(>300 bpm).

Differential diagnosis

Several supraventricular arrhythmias, most notably atrial tachycar-
dias and atrial flutter, but also rare forms of frequent atrial ectopy
or even dual antegrade atrioventricular nodal conduction, may
present with rapid irregular RR intervals and mimic AF. Most
atrial tachycardias and flutters show longer atrial cycle lengths
>200 ms. Patients on antiarrhythmic drugs may have slower
atrial cycle lengths during AF.

An ECG recording during the arrhythmia is usually needed to
differentiate the common diagnosis of AF from other rare supra-
ventricular rhythms with irregular RR intervals, or the common
occurrence of ventricular extrasystoles. Any episode of suspected
AF should be recorded by a 12-lead ECG of sufficient duration and
quality to evaluate atrial activity. Occasionally, when the ventricular
rate is fast, atrioventricular nodal blockade during the Valsalva
manoeuvre, carotid massage, or intravenous (i.v.) adenosine
administration®® can help to unmask atrial activity.

3.2 Detection

An irregular pulse should always raise the suspicion of AF, but an
ECG recording is necessary to diagnose AF. Any arrhythmia that
has the ECG characteristics of AF and lasts sufficiently long for a
12-lead ECG to be recorded, or at least 30 s on a rhythm strip,
should be considered as AF>*! The heart rate in AF can be calcu-
lated from a standard 12-lead ECG by multiplying the number of
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RR intervals on the 10 s strip (recorded at 25 mm/s) by six. The
risk of AF-related complications is not different between short
AF episodes and sustained forms of the arrhythmia.'* It is there-
fore important to detect paroxysmal AF in order to prevent
AF-related complications (e.g. stroke). However, short ‘atrial high-
rate episodes’, e.g. detected by pacemakers, defibrillators, or other
implanted devices, may not be associated with thrombo-embolic
complications unless their duration exceeds several hours (see
Section 3.4).

AF may manifest initially as an ischaemic stroke or TIA, and it is
reasonable to assume that most patients experience asymptomatic,
often self-terminating, arrhythmia episodes before AF is first diag-
nosed. The rate of AF recurrence is 10% in the first year after the
initial diagnosis, and ~5% per annum thereafter. Co-morbidities
and age significantly accelerate both the progression of AF and
the development of complications.*?*

3.3 ‘Natural’ time course

AF progresses from short, rare episodes, to longer and more fre-
quent attacks. Over time (years), many patients will develop sus-
tained forms of AF (Figure 1). Only a small proportion of
patients without AF-promoting conditions (see Section 2.1.2) will
remain in paroxysmal AF over several decades (2—-3% of AF
patients).>> The distribution of paroxysmal AF recurrences is not
random, but clustered.®> ‘AF burden’ can vary markedly over
months or even years in individual patients.> Asymptomatic AF is
common even in symptomatic patients, irrespective of whether
the initial presentation was persistent or paroxysmal. This has
important implications for (dis)continuation of therapies aimed at
preventing AF-related complications.

3.4 Electrocardiogram techniques to
diagnose and monitor atrial fibrillation

The intensity and duration of monitoring should be determined by
the clinical need to establish the diagnosis, and should be driven
mainly by the clinical impact of AF detection. More intense AF
recording is usually necessary in clinical trials than in clinical

practice.3‘33

Patients with suspected but undiagnosed atrial fibrillation
In patients with suspected AF, a 12-lead ECG is recommended as
the first step to establish the diagnosis. Clinical symptoms such as
palpitations or dyspnoea should trigger ECG monitoring to
demonstrate AF, or to correlate symptoms with the underlying
rhythm. There are only limited data comparing the value of differ-
ent monitoring strategies.>**~*” More intense and prolonged
monitoring is justified in highly symptomatic patients [European
Heart Rhythm Association IV (EHRA [V)—see Section 3.6],
patients with recurrent syncope, and patients with a potential indi-
cation for anticoagulation (especially after cryptogenic stroke).>*3#
In selected patients, implantation of a leadless AF monitoring
device may be considered to establish the diagnosis.>”

Patients with known atrial fibrillation

Indications for AF monitoring in patients with previously diagnosed
AF differ compared with undiagnosed patients. When arrhythmia-
or therapy-related symptoms are suspected, monitoring using
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‘Upstream’ therapy of concomitant conditions

Anticoagulation

Rate control

Antiarrhythmic drugs

Cardioversion I I I
Crrrrn o o

silent * paroxysmal persistent long-standing  permanent
persistent

first documented

Figure | ‘Natural’ time course of AF. AF = atrial fibrillation.
The dark blue boxes show a typical sequence of periods in AF
against a background of sinus rhythm, and illustrate the pro-
gression of AF from silent and undiagnosed to paroxysmal and
chronic forms, at times symptomatic. The upper bars indicate
therapeutic measures that could be pursued. Light blue boxes
indicate therapies that have proven effects on ‘hard outcomes’
in AF, such as stroke or acute heart failure. Red boxes indicate
therapies that are currently used for symptom relief, but may in
the future contribute to reduction of AF-related complications.
Rate control (grey box) is valuable for symptom relief and may
improve cardiovascular outcomes.

Holter recordings or external event recorders should be con-
sidered. In patients with rhythm or rate control treatment and
without further arrhythmia- or therapy-related symptoms, a
12-lead ECG should be recorded at regular intervals. In patients
receiving antiarrhythmic drug therapy, the frequency of 12-lead
ECG recording depends on the type of antiarrhythmic drug treat-
ment, the potential side effects, complications, and risks of
proarrhythmia.

Tools for non-continuous ECG monitoring

Available non-continuous ECG methods include scheduled or
symptom-activated standard ECGs, Holter (24 h to 7 days) moni-
toring and transtelephonic recordings, patient- and automatically
activated devices, and external loop recorders. If AF is present at
the time of recording, use of the standard 12-lead ECG is sufficient
to confirm the diagnosis. In paroxysmal AF, prolonged non-
continuous recording will facilitate AF detection. It has been esti-
mated that 7 day Holter ECG recording or daily and
symptom-activated event recordings may document the arrhyth-
mia in ~70% of AF patients, and that their negative predictive
value for the absence of AF is between 30 and 50%.° In stroke sur-
vivors, a step-wise addition of five daily short-term ECGs, one 24 h
Holter ECG, and another 7 day Holter ECG will each increase the
detection rate of AF by a similar extent.>*

Tools for continuous ECG monitoring

Implantable devices capable of intracardiac atrial electrogram
recording such as dual-chamber pacemakers and defibrillators
can detect AF appropriately, particularly when an arrhythmia dur-
ation >5 min is used as a cut-off value. Longer atrial high-rate epi-
sodes (e.g. >5.5h) may be associated with thrombo-embolic
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events.>>* Leadless implantable loop recorders provide continu-
ous AF monitoring over a 2 year period with automatic AF detec-
tion based on RR interval analysis. Preliminary clinical data indicate
good sensitivity but less specificity for AF detection.” No data
exist on the implementation of such devices in the clinical
routine of AF monitoring.

3.5 Types of atrial fibrillation

Clinically, it is reasonable to distinguish five types of AF based on
the presentation and duration of the arrhythmia: first diagnosed,
paroxysmal, persistent, long-standing persistent, and permanent
AF (Figure 2).

(1) Every patient who presents with AF for the first time is con-
sidered a patient with first diagnosed AF, irrespective of
the duration of the arrhythmia or the presence and severity
of AF-related symptoms.

(2) Paroxysmal AF is self-terminating, usually within 48 h.
Although AF paroxysms may continue for up to 7 days, the
48 h time point is clinically important—after this the likelihood
of spontaneous conversion is low and anticoagulation must be
considered (see Section 4.1).

(3) Persistent AF is present when an AF episode either lasts
longer than 7 days or requires termination by cardioversion,
either with drugs or by direct current cardioversion (DCC).

(4) Long-standing persistent AF has lasted for >1 year when
it is decided to adopt a rhythm control strategy.

(5) Permanent AF is said to exist when the presence of the
arrhythmia is accepted by the patient (and physician). Hence,
rhythm control interventions are, by definition, not pursued
in patients with permanent AF. Should a rhythm control

First diagnosed episode of atrial fibrillation

Paroxysmal
(usually <48 h)
L Persistent
(>7 days or requires CV)

\
L Permanent
> (accepted)

Figure 2 Different types of AF. AF = atrial fibrillation; CV =
cardioversion. The arrhythmia tends to progress from paroxysmal
(self-terminating, usually <48 h) to persistent [non-self-terminating
or requiring cardioversion (CV)], long-standing persistent (lasting
longer than 1 year) and eventually to permanent (accepted) AF.
First-onset AF may be the first of recurrent attacks or already be
deemed permanent.

strategy be adopted, the arrhythmia is redesignated as ‘long-
standing persistent AF.

This classification is useful for clinical management of AF patients
(Figure 2), especially when AF-related symptoms are also con-
sidered. Many therapeutic decisions require careful consideration
of additional individual factors and co-morbidities.

Silent AF (asymptomatic) may manifest as an AF-related com-
plication (ischaemic stroke or tachycardiomyopathy) or may be
diagnosed by an opportunistic ECG. Silent AF may present as
any of the temporal forms of AF.

3.6 Initial management

A thorough medical history should be obtained from the patient
with suspected or known AF (Table 5). The acute management
of AF patients should concentrate on relief of symptoms and
assessment of AF-associated risk. Clinical evaluation should
include determination of the EHRA score (Table 6°), estimation
of stroke risk (see Section 4.1), and search for conditions that pre-
dispose to AF (see Section 2.1.2) and for complications of the
arrhythmia (see Section 2.1.1). The 12-lead ECG should be

Table 5 Relevant questions to be put to a patient with
suspected or known AF

Does the heart rhythm during the episode feel regular or irregular?

Is there any precipitating factor such as exercise, emotion, or alcohol
intake?

Are symptoms during the episodes moderate or severe—the severity
may be expressed using the EHRA score,’ which is similar to the
CCS-SAF score.!

Are the episodes frequent or infrequent, and are they long or short
lasting?

Is there a history of concomitant disease such as hypertension,
coronary heart disease, heart failure, peripheral vascular disease,
cerebrovascular disease, stroke, diabetes, or chronic pulmonary disease/]

Is there an alcohol abuse habit?

Is there a family history of AF?

AF = atrial fibrillation; CCS-SAF = Canadian Cardiovascular Society Severity in
Atrial Fibrillation; EHRA = European Heart Rhythm Association.

Table 6 EHRA score of AF-related symptoms

Classification of AF-related symptoms (EHRA score)
EHRA class
EHRAI
EHRA Il

Explanation

‘No symptoms’

‘Mild symptoms’; normal daily activity not affected

EHRA I

‘Severe symptoms’; normal daily activity affected

‘Disabling symptoms’; normal daily activity

Ealita 1 discontinued

AF = atrial fibrillation; EHRA = European Heart Rhythm Association.
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inspected for signs of structural heart disease (e.g. acute or remote
myocardial infarction, LV hypertrophy, bundle branch block or
ventricular pre-excitation, signs of cardiomyopathy, or ischaemia).

Diagnostic evaluation

A recently suggested symptom score (EHRA score,’ Table 6) pro-
vides a simple clinical tool for assessing symptoms during AF. A
very similar scale has been validated by the Canadian Cardiovascu-
lar Socie’cy.41 The EHRA score only considers symptoms that are
attributable to AF and reverse or reduce upon restoration of
sinus rhythm or with effective rate control.

The initial diagnostic work-up is driven by the initial presen-
tation. The time of onset of the arrhythmia episode should
be established to define the type of AF (Figure 2). Most patients
with AF <48 h in duration can be cardioverted (see Section
4.1.7) on low molecular weight heparin (LMWH) without risk
for stroke. If AF duration is >48 h or there is doubt about its dur-
ation, TOE may be used to rule out intracardiac thrombus prior
to cardioversion,* although it can be difficult in patients in acute
distress and may not be available in emergency settings. The trans-
thoracic echocardiogram can provide useful information to guide
clinical decision making, but cannot exclude thrombus in the LAA.

Patients with AF and signs of acute heart failure require
urgent rate control and often cardioversion. An urgent echocar-
diogram should be performed in haemodynamically compromised
patients to assess LV and valvular function and right ventricular
pressure.

Patients with stroke or TIA require immediate stroke diagno-
sis, usually via emergency computed tomography (CT) and ade-
quate cerebral revascularization.

Patients should be assessed for risk of stroke. Most patients with
acute AF will require anticoagulation unless they are at low risk of
thrombo-embolic complications (no stroke risk factors) and no
cardioversion is necessary (e.g. AF terminates within 24—48 h).

After the initial management of symptoms and complications,
underlying causes of AF should be sought. An echocardiogram
is useful to detect ventricular, valvular, and atrial disease as well
as rare congenital heart disease. Thyroid function tests (usually
measurement of serum thyroid-stimulating hormone), a full blood
count, a serum creatinine measurement and analysis for proteinuria,
measurement of blood pressure, and a test for diabetes mellitus
(usually a fasting glucose measurement) are useful. A serum test
for hepatic function may be considered in selected patients. A
stress test is reasonable in patients with signs or risk factors for cor-
onary artery disease. Patients with persistent signs of LV dysfunc-
tion and/or signs of myocardial ischaemia are candidates for
coronary angiography.

3.7 Clinical follow-up

The specialist caring for the AF patient should not only perform
the baseline assessment and institute the appropriate treatment,
but also suggest a structured plan for follow-up.

Important considerations during follow-up of the AF patient are
listed below:

e Has the risk profile changed (e.g. new diabetes or hypertension),
especially with regard to the indication for anticoagulation?
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e s anticoagulation now necessary—have new risk factors devel-
oped, or has the need for anticoagulation passed, e.g. post-
cardioversion in a patient with low thrombo-embolic risk?

e Have the patient’s symptoms improved on therapy; if not,
should other therapy be considered?

e Are there signs of proarrhythmia or risk of proarrhythmia; if so,
should the dose of an antiarrhythmic drug be reduced or a
change made to another therapy?

e Has paroxysmal AF progressed to a persistent/permanent form,
in spite of antiarrhythmic drugs; in such a case, should another
therapy be considered?

e |s the rate control approach working properly; has the target for
heart rate at rest and during exercise been reached?

At follow-up visits, a 12-ECG should be recorded to document the
rhythm and rate, and to investigate disease progression. For those
on antiarrhythmic drug therapy it is important to assess potential
proarrhythmic ECG precursors such as lengthening of PR, QRS,
or QT intervals, non-sustained ventricular tachycardia, or pauses.
If any worsening of symptoms occurs, repeated blood tests, long-
term ECG recordings and a repeat echocardiogram should be
considered.

The patient should be fully informed about the pros and cons of
the different treatment options, whether it is anticoagulation, rate
control drugs, antiarrhythmic drugs, or interventional therapy. It is
also appropriate to inform the patient with ‘lone’ or idiopathic AF
about the good prognosis, once cardiovascular disease has been
excluded.

4. Management

Management of AF patients is aimed at reducing symptoms and at
preventing severe complications associated with AF. These thera-
peutic goals need to be pursued in parallel, especially upon the
initial presentation of newly detected AF. Prevention of AF-related
complications relies on antithrombotic therapy, control of ventri-
cular rate, and adequate therapy of concomitant cardiac diseases.
These therapies may already alleviate symptoms, but symptom
relief may require additional rhythm control therapy by cardiover-
sion, antiarrhythmic drug therapy, or ablation therapy (Figure 3).

4.1 Antithrombotic management

Cohort data as well as the non-warfarin arms of clinical trials have
identified clinical and echocardiographic risk factors that can be
related to an increased risk of stroke in AF*"*® These risk
factors are limited to those documented in these studies, whilst
many other potential risk factors were not systematically
documented.

Two recent systematic reviews have addressed the evidence

base for stroke risk factors in AF, 8

and concluded that prior
stroke/TIA/thrombo-embolism, age, hypertension, diabetes, and
structural heart disease are important risk factors. The presence
of moderate to severe LV systolic dysfunction on two-dimensional
transthoracic echocardiography is the only independent echocar-
diographic risk factor for stroke on multivariable analysis. On
TOE, the presence of LA thrombus relative risk (RR) 2.5; P =

0.04], complex aortic plaques (RR 2.1; P <0.001), spontaneous



2380 ESC Guidelines

Recommendations for diagnosis and initial management

Recommendations

The diagnosis of AF requires documentation by ECG.

In patients with suspected AF, an attempt to record an ECG should be made when symptoms suggestive of AF occur.

A simple symptom score (EHRA score) is recommended to quantify AF-related symptoms.

Al patients with AF should undergo a thorough physical examination, and a cardiac- and arrhythmia-related history
should be taken.

In patients with severe symptoms, documented or suspected heart disease, or risk factors, an echocardiogram is
recommended.

In patients treated with antiarrhythmic drugs,a 12-lead ECG should be recorded at regular intervals during follow-up.

In patients with suspected symptomatic AF, additional ECG monitoring should be considered in order to document
the arrhythmia.

Additional ECG monitoring should be considered for detection of ‘silent’ AF in patients who may have sustained an
AF-related complication.

In patients with AF treated with rate control, Holter ECG monitoring should be considered for assessment of rate
control or bradycardia.

In young active patients with AF treated with rate control, exercise testing should be considered in order to assess
ventricular rate control.

In patients with documented or suspected AF, an echocardiogram should be considered.

Patients with symptomatic AF or AF-related complications should be considered for referral to a cardiologist.

A structured follow-up plan prepared by a specialist is useful for follow-up by a general or primary care physician.

In patients treated with rhythm control, repeated ECG monitoring may be considered to assess the efficacy of

3,45, 46
treatment.

Most patients with AF may benefit from specialist follow-up at regular intervals. 1Ib

Class of recommendation.

bLevel of evidence.

“References.

AF = atrial fibrillation; ECG = electrocardiogram; EHRA = European Heart Rhythm Association.

—  Atrial fibrillation —>- Presentation
EHRA score

Associated disease
Initial assessment

4’-1 Oral anticoagulant
Aspirin

None

+ Rhythm control

Antiarrhythmic drugs
Ablation

S oo
Statins/PUFAs

Others

Figure 3 The management cascade for patients with AF. ACEl = angiotensin-converting enzyme inhibitor; AF = atrial fibrillation; ARB =
angiotensin receptor blocker; PUFA = polyunsaturated fatty acid; TE = thrombo-embolism.
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echo-contrast (RR 3.7; P <0.001), and low LAA velocities
(<20 cm/s; RR 1.7; P <0.01) are independent predictors of
stroke and thrombo-embolism.

Patients with paroxysmal AF should be regarded as having a
stroke risk similar to those with persistent or permanent AF, in
the presence of risk factors.

Patients aged <60 years, with ‘lone AF’, i.e. no clinical history or
echocardiographic evidence of cardiovascular disease, carry a very
low cumulative stroke risk, estimated to be 1.3% over 15 years.
The probability of stroke in young patients with lone AF appears
to increase with advancing age or development of hypertension,
emphasizing the importance of re-assessment of risk factors for
stroke over time.

Caveats and inconsistencies

In some series, concomitant aspirin use may have influenced
thrombo-embolic event rates. Of note, stroke rates are generally
declining. In addition, anticoagulation monitoring is improving for
those taking vitamin K antagonists (VKAs), and new oral anticoagu-
lant (OAC) drugs that may not need monitoring are on the
horizon.

Also, definitions and categorization of risk factors have been
inconsistent over time. For example, age as a risk factor is not a
‘yes/no’ phenomenon, and stroke risk in AF starts to rise from
age >65, although it is clear that AF patients aged >75 years
(even with no other associated risk factors) have a significant
stroke risk and derive benefit from VKA over aspirin.”*® As
patients with AF get older, the relative efficacy of antiplatelet
therapy to prevent ischaemic stroke decreases, whereas it does
not change for VKAs. Thus, the absolute benefit of VKAs for
stroke prevention increases as AF patients get older. This is sup-
ported by other ‘real-world” data.

In the older trials, hypertension was often defined as untreated
blood pressure >160/95 mmHg or the use of antihypertensive
drugs. Well-controlled blood pressure may represent a low risk
of stroke and thrombo-embolism. In addition, a clinical diagnosis
of heart failure was not a consistent risk factor for stroke in the
systematic reviews mentioned above; indeed, a label of ‘heart
failure’ may not necessarily reflect systolic LV impairment. Whilst
the risk of thrombo-embolism with moderate to severe systolic
impairment is clear, the risk of thrombo-embolism with heart
failure and preserved ejection fraction is less defined #4748

The presence of atherosclerotic vascular disease may contribute
to stroke risk. An increased risk of stroke and thrombo-embolism
with previous myocardial infarction is present in most (but not all)
studies,* but a diagnosis of ‘angina’ per se is unreliable, as many
such patients do not have coronary heart disease. Also, AF
confers a poor prognosis in patients with peripheral artery
disease (PAD), and the presence of complex aortic plaque on
the descending aorta on TOE is an independent risk factor for
stroke and thrombo-embolism.

Female sex results in an adjusted RR of 1.6 [95% confidence
interval (Cl) 1.3-1.9] for thrombo-embolism. Gender analyses
from population studies, cohort studies, trial cohorts, and
surveys also suggest higher thrombo-embolism rates in female
subjects.
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Table 7 CHADS, score and stroke rate

Adjusted stroke rate
Sl (::tiligt;) (95°§a%clc);:if‘i:i):nce
interval)
0 120 1.9 (1.2-3.0)
| 463 2.8(2.0-38)
2 523 4.0 (3.1-5.1)
3 337 5.9 (4.6-7.3)
4 220 8.5 (6.3-11.1)
5 65 12.5 (8.2-17.5)
6 5 18.2 (10.5-27.4)

*The adjusted stroke rate was derived from the multivariable analysis assuming no
aspirin usage; these stroke rates are based on data from a cohort of hospitalized AF
patients, published in 2001, with low numbers in those with a CHADS, score of
5 and 6 to allow an accurate judgement of the risk in these patients. Given that
stroke rates are declining overall, actual stroke rates in contemporary
non-hospitalized cohorts may also vary from these estimates. Adapted from Gage
BF et al.*°

AF = atrial fibrillation; CHADS, = cardiac failure, hypertension, age, diabetes,
stroke (doubled).

A recent analysis suggested that proteinuria increased the risk of
thrombo-embolism by 54% (RR 1.54; 95% Cl 1.29-1.85), with
higher stroke risk at an estimated glomerular filtration rate of
<45 mL/min. Thus, chronic kidney disease may increase the risk
of thrombo-embolism in AF, although such patients are also at
increased mortality and bleeding risk and have not been studied
in prospective clinical trials.

Patients with thyrotoxicosis are at risk of developing AF, but
stroke risk may be more related to the presence of associated
clinical stroke risk factors. Other conditions such as hypertrophic
cardiomyopathy and amyloidosis may be risk factors for stroke,
but have not been studied or included in clinical trials of
thromboprophylaxis.

4.1.1 Risk stratification for stroke and thrombo-embolism
The identification of various stroke clinical risk factors has led to
the publication of various stroke risk schemes. Most have (artifi-
cially) categorized stroke risk into ‘high’, ‘moderate’, and ‘low’
risk strata. The simplest risk assessment scheme is the CHADS,
score, as shown in Table 7. The CHADS, [cardiac failure, hyper-
tension, age, diabetes, stroke (doubled)] risk index evolved from
the AF Investigators and Stroke Prevention in Atrial Fibrillation
(SPAF) Investigators criteria, and is based on a point system in
which 2 points are assigned for a history of stroke or TIA and 1
point each is assigned for age >75 years, a history of hypertension,
diabetes, or recent cardiac failure.”

Thus, the CHADS, stroke risk stratification scheme should be
used as an initial, rapid, and easy-to-remember means of assessing
stroke risk. In patients with a CHADS, score >2, chronic OAC
therapy with a VKA is recommended in a dose-adjusted approach
to achieve an international normalized ratio (INR) target of 2.5
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(range, 2.0—3.0), unless contraindicated. Such a practice appears to
translate to better outcomes in AF patients in routine care.'

As shown in Table 7, there is a clear relationship between
CHADS, score and stroke rate.® The original validation of this
scheme classified a CHADS, score of 0 as low risk, 1—2 as mod-
erate risk, and >2 as high risk.

The Stroke in AF Working Group performed a comparison of
12 published risk-stratification schemes to predict stroke in
patients with non-valvular AF, and concluded that there were sub-
stantial, clinically relevant differences among published schemes
designed to stratify stroke risk in patients with AF. Most had
very modest predictive value for stroke (c-statistics—as a
measure of the predictive value—of ~0.6); also, the proportion
of patients assigned to individual risk categories varied widely
across the schemes. The CHADS, score categorized most subjects
as ‘moderate risk’ and had a c-statistic of 0.58 to predict stroke in
the whole cohort.

In the present guidelines, we have tried to de-emphasize the use
of the ‘low’, ‘moderate’, and ‘high’ risk categorizations, given the
poor predictive value of such artificial categories, and recognize
that risk is a continuum. Thus, we encourage a risk factor-based
approach for more detailed stroke risk assessment, recommending
the use of antithrombotic therapy on the basis of the presence (or
absence) of stroke risk factors.

Support for this approach comes from various published ana-
lyses, where even patients at ‘moderate risk’ (currently defined
as CHADS, score = 1, i.e. one risk factor) still derive significant
benefit from OAC over aspirin use, often with low rates of
major haemorrhage. Importantly, prescription of an antiplatelet
agent was not associated with a lower risk of adverse events.
Also, the CHADS, score does not include many stroke risk
factors, and other ‘stroke risk modifiers’ need to be considered
in a comprehensive stroke risk assessment (Table 8).

‘Major’ risk factors (previously referred to as ‘high’ risk
factors) are prior stroke or TIA, or thrombo-embolism, and
older age (>75 years). The presence of some types of valvular
heart disease (mitral stenosis or prosthetic heart valves) would
also categorize such ‘valvular’ AF patients as ‘high risk’.

‘Clinically relevant non-major’ risk factors (previously
referred to as ‘moderate’ risk factors) are heart failure [especially
moderate to severe systolic LV dysfunction, defined arbitrarily as
left ventricular ejection fraction (LVEF) <40%], hypertension, or
diabetes. Other ‘clinically relevant non-major’ risk factors (pre-
viously referred to as ‘less validated risk factors’) include female
sex, age 65—74 years, and vascular disease (specifically, myocardial
infarction, complex aortic plaque and PAD). Note that risk factors
are cumulative, and the simultaneous presence of two or more
‘clinically relevant non-major’ risk factors would justify a stroke
risk that is high enough to require anticoagulation.

This risk factor-based approach for patients with non-valvular
AF can also be expressed as an acronym, CHA,DS,-VASc [con-
gestive heart failure, hypertension, age >75 (doubled), diabetes,
stroke (doubled), vascular disease, age 65—74, and sex category
(female)].>* This scheme is based on a point system in which 2
points are assigned for a history of stroke or TIA, or age >75;
and 1 point each is assigned for age 65—74 years, a history of
hypertension, diabetes, recent cardiac failure, vascular disease

Table 8 CHA,;DS,VASc score and stroke rate

‘Major’ risk factors ‘Clinically relevant non-major’

risk factors

Heart failure or moderate to
severe LV systolic dysfunction
(e.g. LV EF <40%)

Previous stroke, TIA,
or systemic embolism

Age >75 years Hypertension - Diabetes mellitus

Female sex - Age 65-74 years
Vascular disease®

Risk factor

Congestive heart failure/LV dysfunction |

Hypertension |

Age >75 2

Diabetes mellitus |

Stroke/TIA/thrombo-embolism 2

Vascular disease? |

Age 65-74 [

Sex category (i.e. female sex) |

Maximum score 9

CHA,DS,-VASc Patients (n=7329) Adjusted stroke

score rate (%lyear)®
| 422 1.3%
2 1230 22%
3 1730 32%
4 1718 4.0%
5 1159 6.7%
6 679 9.8%
7 294 9.6%
8 82 6.7%
9 14 15.2%

See text for definitions.

?Prior myocardial infarction, peripheral artery disease, aortic plaque. Actual rates
of stroke in contemporary cohorts may vary from these estimates.

“Based on Lip et al.>’

AF = atrial fibrillation; EF = ejection fraction (as documented by
echocardiography, radionuclide ventriculography, cardiac catheterization, cardiac
magnetic resonance imaging, etc.); LV = left ventricular;

TIA = transient ischaemic attack.

(myocardial infarction, complex aortic plaque, and PAD, including
prior revascularization, amputation due to PAD, or angiographic
evidence of PAD, etc), and female sex (Table 8). Thus, this
acronym extends the CHADS, scheme by considering additional
stroke risk factors that may influence a decision whether or not
to anticoagulate (see Section 4.1.1).
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4.1.2 Antithrombotic therapy
Numerous clinical trials have provided an extensive evidence base
for the use of antithrombotic therapy in AF.

4.1.2.1 Anticoagulation therapy with vitamin K antagonist vs. control

Five large randomized trials published between 1989 and 1992
evaluated VKA mainly for the
thrombo-embolism in patients with non-valvular AF. A sixth trial

primary prevention of

focused on secondary prevention among patients who had sur-
vived non-disabling stroke or TIA.

In a meta-analysis, the RR reduction with VKA was highly signifi-
cant and amounted to 64%, corresponding to an absolute annual
risk reduction in all strokes of 2.7%.>* When only ischaemic
strokes were considered, adjusted-dose VKA use was associated
with a 67% RR reduction. This reduction was similar for both
primary and secondary prevention and for both disabling and non-
disabling strokes. Of note, many strokes occurring in the VKA-
treated patients occurred when patients were not taking therapy
or were subtherapeutically anticoagulated. All-cause mortality
was significantly reduced (26%) by adjusted-dose VKA vs.
control. The risk of intracranial haemorrhage was small.

Four of these trials were placebo controlled; of the two that
were double blind with regard to anticoagulation, one was
stopped early because of external evidence that OAC with VKA
was superior to placebo, and the other included no female sub-
jects. In three of the trials, VKA dosing was regulated according
to the prothrombin time ratio, while two trials used INR target
ranges of 2.5—4.0 and 2.0-3.0.

Supported by the results of the trials cited above, VKA treat-
ment should be considered for patients with AF with >1 stroke
risk factor(s) provided there are no contraindications, especially
with careful assessment of the risk—benefit ratio and an appreci-
ation of the patient’s values and preferences.

4.1.2.2 Antiplatelet therapy vs. control

Eight independent randomized controlled studies, together includ-
ing 4876 patients, have explored the prophylactic effects of antipla-
telet therapy, most commonly aspirin compared with placebo, on
the risk of thrombo-embolism in patients with AF.>*

When aspirin alone was compared with placebo or no treatment
in seven trials, treatment with aspirin was associated with a non-
significant 19% (95% Cl —1% to —35%) reduction in the incidence
of stroke. There was an absolute risk reduction of 0.8% per year
for primary prevention trials and 2.5% per year for secondary pre-
vention by using aspirin.>* Aspirin was also associated with a 13%
(95% Cl —18% to —36%) reduction in disabling strokes and a 29%
(95% Cl —6% to —53%) reduction in non-disabling strokes. When
only strokes classified as ischaemic were considered, aspirin resulted
ina21% (95% Cl —1% to —38%) reduction in strokes. When data
from all comparisons of antiplatelet agents and placebo or control
groups were included in the meta-analysis, antiplatelet therapy
reduced stroke by 22% (95% Cl 6-35).

The dose of aspirin differed markedly between the studies,
ranging from 50 to 1300 mg daily, and there was no significant het-
erogeneity between the results of the individual trials. Much of the
beneficial effect of aspirin was driven by the results of one single
positive trial, SPAF-I, which suggested a 42% stroke risk reduction
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with aspirin 325 mg vs. placebo. In this trial, there was internal het-
erogeneity, with inconsistencies for the aspirin effect between the
results for the warfarin-eligible (RR reduction 94%) and
warfarin-ineligible (RR reduction 8%) arms of the trial. Also,
aspirin had less effect in people older than 75 years and did not
prevent severe or recurrent strokes. The SPAF-| trial was also
stopped early and its result may be exaggerated. Pharmacologically,
near-complete platelet inhibition is achieved with aspirin 75 mg.
Furthermore, low-dose aspirin (<100 mg) is safer than higher
doses (such as 300 mg), given that bleeding rates with higher
doses of aspirin are significant. Thus, if aspirin is used, it is reason-
able to use doses in the lower end of the allowed range (75—
100 mg daily).

The magnitude of stroke reduction from aspirin vs. placebo in
the meta-analysis (19%) is broadly similar to that seen when
aspirin is given to vascular disease subjects. Given that AF com-
monly co-exists with vascular disease, the modest benefit seen
for aspirin in AF is likely to be related to its effects on vascular
disease. More recent cardiovascular primary prevention trials in
non-AF cohorts have not shown a significant benefit from aspirin
in reducing risk of cardiovascular events.

In the Japan Atrial Fibrillation Stroke Trial,>® patients with lone
AF were randomized to an aspirin group (aspirin at 150—
200 mg/day) or a control group without antiplatelet or anticoagu-
lant therapy. The primary outcomes (3.1% per year) in the aspirin
group were worse than those in the control group (2.4% per year),
and treatment with aspirin caused a non-significant increased risk
of major bleeding (1.6%) compared with control (0.4%).

4.1.2.3 Anticoagulation therapy with vitamin K antagonist vs. antiplatelet
therapy

Direct comparison between the effects of VKA and aspirin has
been undertaken in nine studies, demonstrating that VKA were sig-
nificantly superior, with an RR reduction of 39%.

The Birmingham Atrial Fibrillation Treatment of the Aged
(BAFTA) study showed that VKA (target INR 2-3) was superior
to aspirin 75 mg daily in reducing the primary endpoint of fatal
or disabling stroke (ischaemic or haemorrhagic), intracranial haem-
orrhage, or clinically significant arterial embolism by 52%, with no
difference in the risk of major haemorrhage between warfarin and
aspirin.>® This is consistent with the small Warfarin versus Aspirin
for Stroke Prevention in Octogenarians with AF (WASPO) trial, in
which there were significantly more adverse events with aspirin
(33%) than with warfarin (6%, P = 0.002), including serious bleed-
ing. When the trials conducted prior to BAFTA were considered,
the risk for intracranial haemorrhage was doubled with adjusted-
dose warfarin compared with aspirin, although the absolute risk
increase was small (0.2% per year).”*

4.1.2.4 Other antithrombotic drug regimens

In the Atrial fibrillation Clopidogrel Trial with Irbesartan for pre-
vention of Vascular Events—Warfarin arm (ACTIVE W) trial, antic-
oagulation therapy was superior to the combination of clopidogrel
plus aspirin (RR reduction 40%; 95% CI 18—56), with no difference
in bleeding events between treatment arms.”’ The Aspirin arm
(ACTIVE A) trial found that major vascular events were reduced
in patients receiving aspirin—clopidogrel, compared with aspirin
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monotherapy (RR 0.89; 95% CI 0.81-0.98; P = 0.01), primarily due
to a 28% relative reduction in the rate of stroke with combination
therapy.*® Major bleeding was significantly increased (2.0% per year
vs. 1.3% per year; RR 1.57; 95% Cl 1.29-1.92; P <0.001), broadly
similar to that seen with VKA therapy. Of note, 50% of patients
entered the trial due to ‘physician’s perception of being unsuitable
for VKA therapy’ and 23% had a risk factor for bleeding at trial
entry. Thus, aspirin plus clopidogrel therapy could perhaps be con-
sidered as an interim measure where VKA therapy is unsuitable,
but not as an alternative to VKA in patients at high bleeding risk.

Other antiplatelet agents such as indobufen and triflusal have
been investigated in AF, with the suggestion of some benefit, but
more data are required. Combinations of VKA (INR 2.0-3.0)
with antiplatelet therapy have been studied, but no beneficial
effect on ischaemic stroke or vascular events were seen, while
more bleeding was evident. Thus, in patients with AF who
sustain an ischaemic stroke despite adjusted dose VKA (INR
2.0-3.0), raising the intensity of anticoagulation to a higher INR
range of 3.0—3.5 may be considered, rather than adding an antipla-
telet agent, given that an appreciable risk in major bleeding only
starts at INRs >3.5.

4.1.2.5 Investigational agents

Several new anticoagulant drugs—broadly in two classes, the oral
direct thrombin inhibitors (e.g. dabigatran etexilate and AZD0837)
and the oral factor Xa inhibitors (rivaroxaban, apixaban, edoxaban,
betrixaban, YM150, etc.)—are being developed for stroke preven-
tion in AF.

In the Randomized Evaluation of Long-term anticoagulant
therapY with dabigatran etexilate (RE-LY) study,” dabigatran
110 mg b.i.d. was non-inferior to VKA for the prevention of
stroke and systemic embolism with lower rates of major bleeding,
whilst dabigatran 150 mg b.i.d. was associated with lower rates of
stroke and systemic embolism with similar rates of major haemor-
rhage, compared with VKA.>? The Apixaban VERsus acetylsalicylic
acid to pRevent strOKES (AVERROES) study was stopped early
due to clear evidence of a reduction in stroke and systemic embo-
lism with apixaban 5 mg b.i.d. compared with aspirin 81-324 mg
once daily in patients intolerant of or unsuitable for VKA, with
an acceptable safety profile.

4.1.3 Current recommendations for antithrombotic
therapy

Recommendations for antithrombotic therapy should be based on
the presence (or absence) of risk factors for stroke and
thrombo-embolism, rather than on an artificial division into high,
moderate, or low risk categories.

The CHADS, stroke risk stratification scheme (see Section
4.1.1) should be used as a simple initial (and easily remembered)
means of assessing stroke risk, particularly suited to primary care
doctors and non-specialists. In patients with a CHADS, score of
>2, chronic OAC therapy, e.g. with a VKA, is recommended in a
dose adjusted to achieve an INR value in the range of 2.0-3.0,
unless contraindicated.

In patients with a CHADS, score of 0—1, or where a more
detailed stroke risk assessment is indicated, it is recommended
to use a more comprehensive risk factor-based approach,

incorporating other risk factors for thrombo-embolism (Table ¢
and Figure 4). This risk factor-based approach can also be
expressed as a point-based scoring system, the CHA,;DS,-VASc
score>” (see Table 8 for definition). Many contemporary clinical
trials of stroke prevention in AF have included some of these
additional risk factors as part of their inclusion criteria.”’ >’

In all cases where OAC is considered, a discussion of the pros
and cons with the patient, and an evaluation of the risk of bleeding
complications, ability to safely sustain adjusted chronic anticoagula-
tion, and patient preferences are necessary. In some patients, for
example, women aged <65 years with no other risk factors

Table 9 Approach to thromboprophylaxis in patients
with AF

CHA,DS,-VASc | Recommended

Blskiee = score antithrombotic therapy
One ‘major’ risk
factor or >2 c||n'|ca,||y 52 OAC?
relevant non-major
risk factors
Either OAC? or

One ‘clinically relevant
non-major’ risk factor

aspirin 75-325 mg daily.
Preferred: OAC rather
than aspirin.

Either aspirin 75—

325 mg daily or no
antithrombotic therapy.
Preferred: no
antithrombotic therapy
rather than aspirin.

No risk factors 0

AF = atrial fibrillation; CHA,DS,-VASc = cardiac failure, hypertension, age >75
(doubled), diabetes, stroke (doubled)-vascular disease, age 65—74 and sex
category (female); INR = international normalized ratio; OAC = oral
anticoagulation, such as a vitamin K antagonist (VKA) adjusted to an intensity range
of INR 2.0-3.0 (target 2.5).

?OAC, such as a VKA, adjusted to an intensity range of INR 2.0-3.0 (target 2.5).
New OAC drugs, which may be viable alternatives to a VKA, may ultimately be
considered. For example, should both doses of dabigatran etexilate receive
regulatory approval for stroke prevention in AF, the recommendations for
thromboprophylaxis could evolve as follows considering stroke and bleeding risk
stratification:

(a) Where oral anticoagulation is appropriate therapy, dabigatran may be
considered, as an alternative to adjusted dose VKA therapy. (i) If a patient is at
low risk of bleeding (e.g. HAS-BLED score of 0—2; see Table 10 for
HAS-BLED score definition), dabigatran 150 mg b.i.d. may be considered, in
view of the improved efficacy in the prevention of stroke and systemic
embolism (but lower rates of intracranial haemorrhage and similar rates of
major bleeding events, when compared with warfarin); and (i) If a patient has
a measurable risk of bleeding (e.g. HAS-BLED score of >3), dabigatran
etexilate 110 mg b.i.d. may be considered, in view of a similar efficacy in the
prevention of stroke and systemic embolism (but lower rates of intracranial
haemorrhage and of major bleeding compared with VKA). (b) In patients with
one ‘clinically relevant non-major’ stroke risk factor, dabigatran 110 mg b.i.d.
may be considered, in view of a similar efficacy with VKA in the prevention of
stroke and systemic embolism but lower rates of intracranial haemorrhage and
major bleeding compared with the VKA and (probably) aspirin. (c) Patients
with no stroke risk factors (e.g. CHA,DS,-VASc = 0) are clearly at so low
risk, either aspirin 75—325 mg daily or no antithrombotic therapy is
recommended. Where possible, no antithrombotic therapy should be
considered for such patients, rather than aspirin, given the limited data on the
benefits of aspirin in this patient group (i.e., lone AF) and the potential for
adverse effects, especially bleeding.
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Consider other risk factors* i

m
R

e

T Congestive heart failure,
Hypertension. Age > 75 years
Diabetes.
Stroke/TIA/thrombo-embolism
{doubled)

*Other clinically relevant

age 65-74, female sex,
vascular disease

non-major risk factors:

L
e

Nothing (or aspirin)

Figure 4 Clinical flowchart for the use of oral anticoagulation for stroke prevention in AF. AF = atrial fibrillation; OAC = oral anticoagulant;
TIA = transient ischaemic attack. A full description of the CHADS,; can be found on page 13.

(i.e. a CHA,DS,-VASc score of 1) may consider aspirin rather than
OAC therapy.

4.1.4 Risk of bleeding

An assessment of bleeding risk should be part of the patient assess-
ment before starting anticoagulation. Despite anticoagulation of
more elderly patients with AF, rates of intracerebral haemorrhage
are considerably lower than in the past, typically between 0.1 and
0.6% in contemporary reports. This may reflect lower anticoagula-
tion intensity, more careful dose regulation, or better control of
hypertension. Intracranial bleeding increases with INR values
>3.5-4.0, and there is no increment in bleeding risk with INR
values between 2.0 and 3.0 compared with lower INR levels.

Various bleeding risk scores have been validated for bleeding
risk in anticoagulated patients, but all have different modalities in
evaluating bleeding risks and categorization into low-, moderate-,
and high-risk strata, usually for major bleeding risk. It is reasonable
to assume that the major bleeding risk with aspirin is similar to that
with VKA, especially in elderly individuals.® The fear of falls may be
overstated, as a patient may need to fall ~300 times per year for
the risk of intracranial haemorrhage to outweigh the benefit of
OAC in stroke prevention.

Using a ‘real-world’ cohort of 3978 European subjects with AF
from the EuroHeart Survey, a new simple bleeding risk score,
HAS-BLED (hypertension, abnormal renal/liver function, stroke,
labile INR, elderly (>65),
drugs/alcohol concomitantly), has been derived (Table 10).° It
would seem reasonable to use the HAS-BLED score to assess

bleeding history or predisposition,

bleeding risk in AF patients, whereby a score of >3 indicates
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Table 10 Clinical characteristics comprising the
HAS-BLED bleeding risk score

Letter Clinical characteristic® Points awarded

H | Hypertension |

Abnormal renal and liver
A R . | or2
function (I point each)

Stroke |

Bleeding |
Labile INRs I

Elderly (e.g.age >65 years) |

O/m|r|w| v

Drugs or alcohol (I point each) lor2

Maximum 9 points

“Hypertension’ is defined as systolic blood pressure >160 mmHg. ‘Abnormal
kidney function’ is defined as the presence of chronic dialysis or renal
transplantation or serum creatinine >200 pwmol/L. ‘Abnormal liver function’ is
defined as chronic hepatic disease (e.g. cirrhosis) or biochemical evidence of
significant hepatic derangement (e.g. bilirubin >2 x upper limit of normal, in
association with aspartate aminotransferase/alanine aminotransferase/alkaline
phosphatase >3 x upper limit normal, etc.). ‘Bleeding’ refers to previous bleeding
history and/or predisposition to bleeding, e.g. bleeding diathesis, anaemia, etc.
‘Labile INRs’ refers to unstable/high INRs or poor time in therapeutic range (e.g.
< 60%). Drugs/alcohol use refers to concomitant use of drugs, such as antiplatelet
agents, non-steroidal anti-inflammatory drugs, or alcohol abuse, etc.

INR = international normalized ratio. Adapted from Pisters et al.*®

‘high risk’, and some caution and regular review of the patient is
needed following the initiation of antithrombotic therapy,
whether with VKA or aspirin.
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4.1.5 Optimal international normalized ratio

Currently, the level of anticoagulation is expressed as the INR,
which is derived from the ratio between the actual prothrombin
time and that of a standardized control serum.

Based on achieving a balance between stroke risk with low INRs
and an increasing bleeding risk with high INRs, an INR of 2.0-3.0 is
the likely optimal range for prevention of stroke and systemic
embolism in patients with non-valvular AF.

One of the many problems with anticoagulation with VKA is the
high interindividual and intraindividual variation in INRs. VKAs also
have significant drug, food, and alcohol interactions. On average,
patients may stay within the intended INR range of 2.0-3.0 for
60—65% of the time in controlled clinical trials, but many ‘real-life’
studies suggest that this figure may be <50%. Indeed, having
patients below the therapeutic range for <60% of the time may
completely offset the benefit of VKA.

Whilst a lower target INR range (1.8—2.5) has been proposed
for the elderly, this is not based on any large trial evidence base.
Cohort studies suggest a 2-fold increase in stroke risk at INR
1.5-2.0 and, therefore, an INR <2.0 is not recommended.

The maintenance, safety, and effectiveness of INR within range
can be influenced by the pharmacogenetics of VKA therapy, par-
ticularly the cytochrome P450 2C9 gene (CYP2C9) and the
vitamin K epoxide reductase complex 1 gene (VKORCT). CYP2C9
and VKORCT genotypes can influence warfarin dose requirements,
whilst CYP2C9 variant genotypes are associated with bleeding
events. Systematic genotyping is not usually required, being unlikely
to be cost-effective for typical patients with non-valvular AF, but it
may be cost-effective in patients at high risk for haemorrhage who
are starting VKA therapy.

Near-patient testing and self-monitoring of anticoagulation
Self-monitoring may be considered if preferred by a patient who is
both physically and cognitively able to perform the self-monitoring
test, and, if not, a designated carer could help. Appropriate training
by a competent healthcare professional is important, and the
patient should remain in contact with a named clinician. Self-
monitoring devices also require adequate quality assurance and
calibration.

4.1.6 Special situations

4.1.6.1 Paroxysmal atrial fibrillation

The stroke and thrombo-embolic risk in paroxysmal AF is less well
defined, and such patients have represented the minority (usually
<30%) in clinical trials of thromboprophylaxis. Stroke risk in par-
oxysmal AF is not different from that in persistent or permanent
AF,"> and is dependent upon the presence of stroke risk factors
(see Section 4.1.1). Therefore, patients with paroxysmal AF
should receive OAC according to their risk score.

4.1.6.2 Perioperative anticoagulation

Patients with AF who are anticoagulated will require temporary
interruption of VKA treatment before surgery or an invasive pro-
cedure. Many surgeons require an INR <1.5 or even INR normal-
ization before undertaking surgery. The risk of clinically significant
bleeding, even among outpatients undergoing minor procedures,
should be stroke  and

weighed against the risk of

thrombo-embolism in an individual patient before the adminis-
tration of bridging anticoagulant therapy.

If the VKA used is warfarin, which has a half-life of 36—-42 h, treat-
ment should be interrupted ~5 days before surgery (corresponding
approximately to five half-lives of warfarin), to allow the INR to fall
appropriately. If the VKA is phenprocoumon, treatment should be
interrupted 10 days before surgery, based on the half-life of phen-
procoumon of 96—140 h. It would be reasonable to undertake sur-
gical or diagnostic procedures that carry a risk of bleeding in the
presence of subtherapeutic anticoagulation for up to 48 h, without
substituting heparin, given the low risk of thrombo-embolism in
this period. VKA should be resumed at the ‘usual’ maintenance
dose (without a loading dose) on the evening of (or the morning
after) surgery, assuming there is adequate haemostasis. If there is a
need for surgery or a procedure where the INR is still elevated
(>1.5), the administration of low-dose oral vitamin K (1-2 mg) to
normalize the INR may be considered.

In patients with a mechanical heart valve or AF at high risk for
thrombo-embolism, management can be problematic. Such
patients should be considered for ‘bridging’ anticoagulation with
therapeutic doses of either LMWH or unfractionated heparin
(UFH) during the temporary interruption of VKA therapy.

4.1.6.3 Stable vascular disease

Many anticoagulated AF patients have stable coronary or carotid
artery disease and/or PAD, and common practice is to treat
such patients with VKA plus one antiplatelet drug, usually aspirin.
Adding aspirin to VKA does not reduce the risk of stroke or vas-
cular events (including myocardial infarction), but substantially
increases bleeding events.

4.1.6.4 Acute coronary syndrome and/or percutaneous coronary
intervention

Current guidelines for ACS and/or percutaneous coronary interven-
tion (PCl) recommend the use of aspirin—clopidogrel combination
therapy after ACS, and a stent (4 weeks for a bare-metal stent,
6—12 months for a drug-eluting stent). VKA non-treatment is associ-
ated with an increase in mortality and major adverse cardiac events,
with no significant difference in bleeding rates between VKA-treated
and non-treated patients. The prevalence of major bleeding with
triple therapy (VKA, aspirin, and clopidogrel) is 2.6—4.6% at 30
days, which increases to 7.4-10.3% at 12 months. Thus triple
therapy seems to have an acceptable risk—benefit ratio provided it
is kept short (e.g. 4 weeks) and the bleeding risk is low.

A systematic review and consensus document published by the
ESC Working Group on Thrombosis, endorsed by the EHRA and
the European Association of Percutaneous Cardiovascular Inter-
ventions (EAPCI), suggests that drug-eluting stents should be
avoided and triple therapy (VKA, aspirin, and clopidogrel) used
in the short term, followed by longer therapy with VKA plus a
single antiplatelet drug (either clopidogrel or aspirin) (Table
11).5" In patients with stable vascular disease (e.g. with no acute
ischaemic events or PCl/stent procedure in the preceding year),
VKA monotherapy should be used, and concomitant antiplatelet
therapy should not be prescribed. Published data support the
use of VKA for secondary prevention in patients with coronary
artery disease, and VKA is at least as effective as aspirin.
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Table 11

Antithrombotic strategies following coronary artery stenting in patients with AF at moderate to high

thrombo-embolic risk (in whom oral anticoagulation therapy is required)

Haemorrhagic risk Clinical setting Stent implanted Anticoagulation regimen
Low or Elective Bare-metal |_month: triple therapy of VKA (INR 2.0-2.5) + aspirin <100 mg/day +
intermediate clopidogrel 75 mg/day
(e.g. HAS-BLED score Up to |12th month: combination of VKA (INR 2.0-2.5) + clopidogrel
0-2) 75 mg/day®
(or aspirin 100 mg/day)
Lifelong: VKA (INR 2.0-3.0) alone
Elective Drug-eluting 3 (-olimus® group) to 6 (paclitaxel) months: triple therapy of VKA (INR
2.0-2.5) + aspirin <100 mg/day + clopidogrel 75 mg/day
Up to 12th month: combination of VKA (INR 2.0-2.5) + clopidogrel
75 mg/day®
(or aspirin 100 mg/day)
Lifelong: VKA (INR 2.0-3.0) alone
ACS Bare-metal/ 6 months: triple therapy of VKA (INR 2.0-2.5) + aspirin <100 mg/day +
drug-eluting clopidogrel 75 mg/day
Up to [2th month: combination of VKA (INR 2.0-2.5) + clopidogrel
75 mg/day®
(or aspirin 100 mg/day)
Lifelong: VKA (INR 2.0-3.0) alone
High Elective Bare-metal® 24 weeks: triple therapy of VKA (INR 2.0-2.5) + aspirin <100 mg/day +
(e.g. HAS-BLED score 23) clopidogrel 75 mg/day
Lifelong: VKA (INR 2.0-3.0) alone
ACS Bare-metal® 4 weeks: triple therapy of VKA (INR 2.0-2.5) + aspirin <100 mg/day +
clopidogrel 75 mg/day
Up to [2th month: combination of VKA (INR 2.0-2.5) + clopidogrel
75 mg/day®
(or aspirin 100 mg/day)
Lifelong: VKA (INR 2.0-3.0) alone

ACS = acute coronary syndrome; AF = atrial fibrillation; INR = international normalized ratio; VKA = vitamin K antagonist.
Gastric protection with a proton pump inhibitor (PPI) should be considered where necessary.

*Sirolimus, everolimus, and tacrolimus.

PCombination of VKA (INR 2.0—3.0)+aspirin <100 mg/day (with PPI, if indicated) may be considered as an alternative.
“Drug-eluting stents should be avoided as far as possible, but, if used, consideration of more prolonged (3—6 months) triple antithrombotic therapy is necessary.

Adapted from Lip et al.®’

4.1.6.5 Elective percutaneous coronary intervention
In elective PCI, drug-eluting stents should be limited to clinical and/
or anatomical situations, such as long lesions, small vessels, dia-
betes, etc., where a significant benefit is expected compared
with bare-metal stents, and triple therapy (VKA, aspirin, and clopi-
dogrel) should be used for 4 weeks. Following PCl with bare-metal
stents, patients with AF and stable coronary artery disease should
receive long-term therapy (12 months) with OAC plus clopidogrel
75 mg daily or, alternatively, aspirin 75—100 mg daily, plus gastric
protection with proton pump inhibitors (PPls), H2-receptor antag-
onists, or antacids depending on the bleeding and thrombotic risks
of the individual patient. Triple therapy (VKA, aspirin, and clopido-
grel) should be administered for a minimum of 1 month after
implantation of a bare-metal stent, but for much longer with a
drug-eluting stent [>3 months for an ‘-olimus’ (sirolimus, everoli-
mus, tacrolimus) type eluting stent and at least 6 months for a
paclitaxel-eluting stent] following which VKA and clopidogrel
75 mg daily or, alternatively, aspirin 75—100 mg daily, plus gastric
protection with either PPls, H2-receptor antagonists, or antacids
may be continued.

When anticoagulated AF patients are at moderate to high risk of
thrombo-embolism, an uninterrupted anticoagulation strategy can

be preferred during PCI, and radial access should be used as the
first choice even during therapeutic anticoagulation (INR 2-3).

4.1.6.6 Non-ST elevation myocardial infarction

In patients with non-ST elevation myocardial infarction, dual antipla-
telet therapy with aspirin plus clopidogrel is recommended, but in
AF patients at moderate to high risk of stroke, OAC should also
be given. In the acute setting, patients are often given aspirin, clopi-
dogrel, UFH, or LMWH (e.g. enoxaparin) or bivalirudin and/or a gly-
coprotein lIb/llla inhibitor (GPI). Drug-eluting stents should be
limited to clinical situations, as described above (see Table 17). An
uninterrupted strategy of OAC is preferred, and radial access
should be used as the first choice.

For medium- to long-term management, triple therapy (VKA,
aspirin, and clopidogrel) should be used in the initial period (3—
6 months), or for longer in selected patients at low bleeding
risk. In patients with a high risk of cardiovascular thrombotic com-
plications [e.g. high Global Registry of Acute Coronary Events
(GRACE) or TIMI risk score], long-term therapy with VKA may
be combined with clopidogrel 75 mg daily (or, alternatively,
aspirin 75—100 mg daily, plus gastric protection) for 12 months.
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4.1.6.7 Acute ST segment elevation myocardial infarction with primary
percutaneous intervention

Such patients are often given aspirin, clopidogrel, and heparin in
the acute setting. When patients have a high thrombus load, biva-
lirudin or GPIs may be given as a ‘bail-out’ option. Mechanical
thrombus removal (e.g. thrombus aspiration) is encouraged.
Given the risk of bleeding with such a combination of antithrombo-
tic therapies, GPIs or bivalirudin would not be considered if the
INR is >2, except in a ‘bail-out’ option. For medium- to long-term
management, triple therapy (VKA, aspirin, and clopidogrel) should
be used in the initial period (for 3—6 months), or for longer in
selected patients at low bleeding risk, followed by longer therapy

(up to 12 months) with VKA plus clopidogrel 75 mg daily (or,
alternatively, aspirin 75—100 mg daily, plus gastric protection).

4.1.6.8 Acute stroke

An acute stroke is a common first presentation of a patient with
AF, given that the arrhythmia often develops asymptomatically.
There are limited trial data to guide their management, and
there is concern that patients within the first 2 weeks after cardi-
oembolic stroke are at greatest risk of recurrent stroke because of
further thrombo-embolism. However, anticoagulation in the acute
phase may result in intracranial haemorrhage or haemorrhagic
transformation of the infarct.

[ Recent-onset AF
I Conventional route
I TOE strategy

*Anticoagulation should
normally be continued for 4
weeks after a cardioversion

—— Yes

attempt except when AF is
recent onset and no risk factors
are present.

TLong-term OAC if stroke

risk factors and/or risk of
AF recurrence/presence of
thrombus.

Yes

Figure 5 Cardioversion of haemodynamically stable AF, the role of TOE-guided cardioversion, and subsequent anticoagulation strategy. AF =
atrial fibrillation; DCC = direct current cardioversion; LA = left atrium; LAA = left atrial appendage; OAC = oral anticoagulant; SR = sinus

rhythm; TOE = transoesophageal echocardiography.
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Recommendations for prevention of thrombo-embolism

Recommendations Ref.

Antithrombotic therapy to prevent thrombo-embolism is recommended for all patients with AF, except in those at low

risk (lone AF, aged <65 years, or with contraindications). 47, 48,63

It is recommended that the selection of the antithrombotic therapy should be based upon the absolute risks of stroke/

thrombo-embolism and bleeding, and the relative risk and benefit for a given patient. 47, 48,50

The CHADS, [cardiac failure, hypertension,age, diabetes, stroke (doubled)] score is recommended as a simple

- . : N 50
initial (easily remembered) means of assessing stroke risk in non-valvular AF.

* For the patients with a CHADS, score of >2, chronic OAC therapy with a VKA is recommended in a dose-

adjusted regimen to achieve an INR range of 2.0-3.0 (target 2.5), unless contraindicated. 47, 48,54

For a more detailed or comprehensive stroke risk assessment in AF (e.g. with CHADS, scores 0-1),a risk factor-based

. - . L ) ) 52
approach is recommended, considering ‘major’ and ‘clinically relevant non-major”’ stroke risk factors®.

* Patients with | ‘major’ or > 2 ‘clinically relevant non-major’ risk factors are high risk, and OAC therapy
(e.g. with aVKA, dose adjusted to achieve the target intensity INR of 2.0-3.0) is recommended, unless
contraindicated.

52

* Patients with one ‘clinically relevant non-major’ risk factor are at intermediate risk and antithrombotic therapy is
recommended, either as:

i. OAC therapy (e.g.VKA), or
ii. aspirin 75-325 mg daily

52

52
48

* Patients with no risk factors are at low risk (essentially patients aged <65 years with lone AF, with none of the risk

factors) and the use of either aspirin 75-325 mg daily or no antithrombotic therapy is recommended. 52

For patients with AF who have mechanical heart valves, it is recommended that the target intensity of anticoagulation
with a VKA should be based on the type and position of the prosthesis, maintaining an INR of at least 2.5 in the mitral
position and at least 2.0 for an aortic valve.

63, 64

Antithrombotic therapy is recommended for patients with atrial flutter as for those with AF.

The selection of antithrombotic therapy should be considered using the same criteria irrespective of the pattern of AF

- : 47,48
(i.e. paroxysmal, persistent, or permanent).

Most patients with one ‘clinically relevant non-major’ risk factor should be considered for OAC therapy (e.g. with a
VKA) rather than aspirin, based upon an assessment of the risk of bleeding complications, the ability to safely sustain
adjusted chronic anticoagulation, and patient preferences.

47,48

In patients with no risk factors who are at low risk (essentially patients aged <65 years with lone AF, with none of the

risk factors), no antithrombotic therapy should be considered, rather than aspirin. 47,48

Combination therapy with aspirin 75-100 mg plus clopidogrel 75 mg daily, should be considered for stroke prevention
in patients for whom there is patient refusal to take OAC therapy or a clear contraindication to OAC therapy (e.g.
inability to cope or continue with anticoagulation monitoring), where there is a low risk of bleeding.

58

Assessment of the risk of bleeding should be considered when prescribing antithrombotic therapy (whether with VKA

or aspirin), and the bleeding risk with aspirin should be considered as being similar to VKA, especially in the elderly. 56,60,65

The HAS-BLED score [hypertension,abnormal renal/liver function, stroke, bleeding history or predisposition, labile
INR, elderly (>65), drugs/alcohol concomitantly] should be considered as a calculation to assess bleeding risk,
whereby a score of >3 indicates ‘high risk’ and some caution and regular review is needed, following the initiation of
antithrombotic therapy, whether with OAC or aspirin.

60

In patients with AF who do not have mechanical prosthetic heart valves or those who are not at high risk for
thrombo-embolism who are undergoing surgical or diagnostic procedures that carry a risk of bleeding, the interruption
of OAC (with subtherapeutic anticoagulation for up to 48 h) should be considered, without substituting heparin as
‘bridging’ anticoagulation therapy.

In patients with a mechanical prosthetic heart valve or AF at high risk for thrombo-embolism who are undergoing
surgical or diagnostic procedures, ‘bridging’ anticoagulation with therapeutic doses of either LMWH
or unfractionated heparin during the temporary interruption of OAC therapy should be considered.

Following surgical procedures, resumption of OAC therapy should be considered at the ‘usual’ maintenance
dose (without a loading dose) on the evening of (or the next morning after) surgery, assuming there is adequate
haemostasis.

Re-evaluation at regular intervals of the benefits, risks, and need for antithrombotic therapy should be considered.

In patients with AF presenting with acute stroke or TIA, management of uncontrolled hypertension should be
considered before antithrombotic treatment is started, and cerebral imaging (computed tomography or magnetic
resonance imaging) performed to exclude haemorrhage.

In the absence of haemorrhage, OAC therapy should be considered ~2 weeks after stroke, but, in the
presence of haemorrhage, anticoagulation should not be given.

In the presence of a large cerebral infarction, delaying the initiation of anticoagulation should be considered, given the
risk of haemorrhagic transformation.

Continued
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Continued

Recommendations Class® Level® Ref.c
In patients with AF and an acute TIA, OAC therapy should be considered as soon as possible in the absence of cerebral lla
infarction or haemorrhage.
In some patients with one ‘clinically relevant non-major’ risk factor, e.g., female patients aged <65 years with
) . ) Ib
no other risk factors, aspirin may be considered rather than OAC therapy.
When surgical procedures require interruption of OAC therapy for longer than 48 h in high-risk patients, b

unfractionated heparin or subcutaneous LMWH may be considered.

In patients with AF who sustain ischaemic stroke or systemic embolism during treatment with usual intensity
anticoagulation with VKA (INR 2.0-3.0), raising the intensity of the anticoagulation to a maximum target INR 11b
of 3.0-3.5 may be considered, rather than adding an antiplatelet agent.

Class of recommendation.

PLevel of evidence.

“References.

%“Major risk factors are those associated with the highest risk for stroke patients with AF are prior thrombo-embolism (stroke, TIA, or systemic embolism), age >75 years and
rheumatic mitral stenosis. ‘Clinically relevant non-major’ risk factors include hypertension, heart failure, or moderate to severe LV dysfunction (ejection fraction 40% or less), and
diabetes mellitus. (Level of evidence A). Other ‘clinically relevant non-major’ risk factors include female sex, age 65—74 years, and vascular disease (myocardial infarction, complex
aortic plaque, carotid disease, peripheral artery disease). This risk factor-based approach for non-valvular AF can also be expressed by an acronym, CHA,DS,-VASc, [cardiac
failure, hypertension, age >75 years (doubled), diabetes, stroke (doubled) vascular disease, age 65—74, and sex category (female)]. This scheme is based on a point system in
which 2 points are assigned for a history of stroke or TIA, or age >75; and 1 point each is assigned for age 65—74 years, a history of hypertension, diabetes, recent cardiac failure,
vascular disease (myocardial infarction, peripheral artery disease, complex aortic plaque), and female sex.

AF = atrial fibrillation; CHADS, = cardiac failure, hypertension, age, diabetes, stroke (doubled); INR = international normalized ratio; LMWH = low molecular weight heparin;
OAC = oral anticoagulant; TIA = transient ischaemic attack; VKA = vitamin K antagonist.

Recommendations for antithrombotic therapy in AF and ACS/PCI

Recommendations Class® Level® Ref.c

Following elective PCl in patients with AF with stable coronary artery disease, BMS should be considered, and
drug-eluting stents avoided or strictly limited to those clinical and/or anatomical situations (e.g. long lesions, small lla
vessels, diabetes, etc.), where a significant benefit is expected when compared with BMS.

Following elective PCI, triple therapy (VKA, aspirin, clopidogrel) should be considered in the short term, followed by
more long-term therapy (up to | year) with VKA plus clopidogrel 75 mg daily (or, alternatively, aspirin 75-100 mg daily, lla
plus gastric protection with PPls, H, antagonists, or antacids).

Following elective PCI, clopidogrel should be considered in combination with VKA plus aspirin for a minimum of | month
after implantation of a BMS, but longer with a drug-eluting stent (at least 3 months for a sirolimus-eluting stent and at
least 6 months for a paclitaxel-eluting stent); following which VKA and clopidogrel 75 mg daily (or, alternatively, aspirin
75-100 mg daily, plus gastric protection with either PPls, H, antagonists, or antacids) should be considered, if required.

lla

Following an ACS with or without PCl in patients with AF, triple therapy (VKA, aspirin, clopidogrel) should be
considered in the short term (3—6 months), or longer in selected patients at low bleeding risk, followed by long-term
therapy with VKA plus clopidogrel 75 mg daily (or, alternatively, aspirin 75—100 mg daily, plus gastric protection with
PPls, H, antagonists, or antacids).

lla

In anticoagulated patients at very high risk of thrombo-embolism, uninterrupted therapy with VKA as the preferred

) ) . o . lla
strategy and radial access used as the first choice even during therapeutic anticoagulation (INR 2-3).

When VKA is given in combination with clopidogrel or low-dose aspirin, careful regulation of the anticoagulation dose

intensity may be considered, with an INR range of 2.0-2.5. 1ib

Following revascularization surgery in patients with AF, VKA plus a single antiplatelet drug may be considered in the
initial 12 months, but this strategy has not been evaluated thoroughly and is associated with an increased risk of I1Ib
bleeding.

In patients with stable vascular disease (e.g. >| year, with no acute events),VKA monotherapy may be considered, and

. . S ) 1Ib
concomitant antiplatelet therapy should not be prescribed in the absence of a subsequent cardiovascular event.

“Class of recommendation.

PLevel of evidence.

“References.

ACS = acute coronary syndrome; AF = atrial fibrillation; BMS = bare-metal stent; INR = international normalized ratio; PCl = percutaneous intervention; PPls = proton pump
inhibitors; VKA = vitamin K antagonist.
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Recommendations for anticoagulation pericardioversion

Recommendations

For patients with AF of 48 h duration or longer, or when the duration of AF is unknown, OAC therapy (INR 2.0-3.0) is
recommended for at least 3 weeks prior to and for 4 weeks after cardioversion, regardless of the method (electrical
or oral/i.v. pharmacological).

For patients with AF requiring immediate/emergency cardioversion because of haemodynamic instability, heparin (i.v.
UFH bolus followed by infusion, or weight-adjusted therapeutic dose LMWH) is recommended.

After immediate/emergency cardioversion in patients with AF of 48 h duration or longer, or when the duration of
AF is unknown, OAC therapy is recommended for at least 4 weeks, similar to patients undergoing elective
cardioversion.

For patients with AF <48 h and at high risk of stroke, i.v. heparin or weight-adjusted therapeutic dose LMWH is
recommended peri-cardioversion, followed by OAC therapy with a VKA (INR 2.0-3.0) long term.

47,54,63

If AF is of >48 h, OAC therapy is recommended for at least 4 weeks after immediate/emergency cardioversion, similar
to patients undergoing elective cardioversion.

In patients at high risk of stroke, OAC therapy with a VKA (INR 2.0-3.0) is recommended to be continued long-term.

47,54, 63

As an alternative to anticoagulation prior to cardioversion, TOE-guided cardioversion is recommended to exclude
thrombus in the left atrium or left atrial appendage.

For patients undergoing TOE-guided cardioversion who have no identifiable thrombus, cardioversion is recommended
immediately after anticoagulation with heparin, and heparin should be continued until OAC therapy has been
established, which should be maintained for at least 4 weeks after cardioversion.

For patients undergoing a TOE-guided strategy in whom thrombus is identified, VKA (INR 2.0-3.0) is recommended
for at least 3 weeks, followed by a repeat TOE to ensure thrombus resolution.

For patients with atrial flutter undergoing cardioversion, anticoagulation is recommended as for patients with AF.

In patients with risk factors for stroke or AF recurrence, OAC therapy should be continued lifelong irrespective of the
apparent maintenance of sinus rhythm following cardioversion.

If thrombus resolution is evident on repeat TOE, cardioversion should be performed, and OAC should be considered
for 4 weeks or lifelong (if risk factors are present).

If thrombus remains on repeat TOE, an alternative strategy (e.g. rate control) may be considered.

For patients with AF duration that is clearly <48 h and no thrombo-embolic risk factors, i.v. heparin or weight-
adjusted therapeutic dose LMWH may be considered peri-cardioversion, without the need for post-cardioversion oral
anticoagulation.

?Class of recommendation.
®Level of evidence.
“References.

AF = atrial fibrillation; INR = international normalized ratio; LMWH = low molecular weight heparin; OAC = oral anticoagulant; TOE = transoesophageal echocardiogram;

UFH = unfractionated heparin; VKA = vitamin K antagonist.

In patients with AF presenting with an acute stroke or TIA,
uncontrolled hypertension should be appropriately managed
before antithrombotic treatment is started, and cerebral imaging,
CT or magnetic resonance imaging (MRI), should be performed
to exclude haemorrhage. In the absence of haemorrhage, anticoa-
gulation should begin after 2 weeks, but, in the presence of haem-
orrhage, anticoagulation should not be given. In patients with AF
and acute TIA, anticoagulation treatment should begin as soon as
possible in the absence of cerebral infarction or haemorrhage.

Silent stroke

As stroke in patients with AF is primarily embolic, the detection of
asymptomatic cerebral emboli would identify patients at high risk
of thrombo-embolism. Cerebral imaging studies (CT/MRI) show a
higher incidence of silent strokes in AF patients compared with con-
trols in sinus rhythm. Transcranial Doppler ultrasound may identify
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asymptomatic patients with an active embolic source or patients
with prior stroke who are at high risk of recurrent stroke.

4.1.6.9 Atrial flutter

The risk of stroke linked to atrial flutter has been studied retro-
spectively in a large number of older patients, and was similar to
that seen in AF. Thus, thromboprophylaxis in patients with atrial
flutter should follow the same guidelines as in AF patients.

4.1.7 Cardioversion

Increased risk of thrombo-embolism following cardioversion is well
recognized. Therefore, anticoagulation is considered mandatory
before elective cardioversion for AF of >48h or AF of
unknown duration. Based on observational cohort studies, VKA
treatment (INR 2.0-3.0) should be given for at least 3 weeks
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before cardioversion. Thromboprophylaxis is recommended for
electrical and pharmacological cardioversion of AF >48 h. VKA
should be continued for a minimum of 4 weeks after cardioversion
because of risk of thrombo-embolism due to post-cardioversion
left atrial/LAA dysfunction (so-called ‘atrial stunning’). In patients
with risk factors for stroke or AF recurrence, VKA treatment
should be continued lifelong irrespective of apparent maintenance
of sinus rhythm following cardioversion.

In patients with a definite AF onset <48 h, cardioversion can be
performed expediently under the cover of UFH administered i.v.
followed by infusion or subcutaneous LMWH. In patients with
risk factors for stroke (see Section 4.1.1), OAC should be
started after cardioversion and continued lifelong. UFH or
LMWH should be continued until the INR is at the therapeutic
level (2.0-3.0). No OAC is required in patients without
thrombo-embolic risk factors.

In patients with AF >48 h with haemodynamic instability
(angina, myocardial infarction, shock, or pulmonary oedema),
immediate cardioversion should be performed, and UFH or
LMWH should be administered before cardioversion. After cardi-
oversion, OAC should be started and heparin should be continued
until the INR is at the therapeutic level (2.0-3.0). Duration of
OAC therapy (4 weeks or lifelong) will depend on the presence
of risk factors for stroke.

4.1.7.1 Transoesophageal echocardiogram-guided cardioversion

The mandatory 3-week period of OAC prior to cardioversion can
be shortened if TOE reveals no LA or LAA thrombus. TOE may
not only show thrombus within the LAA or elsewhere in the left
atrium, but may also identify spontaneous echo-contrast or
complex aortic plaque. A TOE-guided cardioversion strategy is
recommended as an alternative to 3-week pre-cardioversion antic-
oagulation if experienced staff and appropriate facilities are avail-
able, and, when early cardioversion is needed, pre-cardioversion
OAC is not indicated due to patient choice or potential bleeding
risks, or when there is a high risk of LA/LAA thrombus.*?

If no LA thrombus is detected on TOE, UFH or LMWH should
be started prior to cardioversion and continued thereafter until
the target INR is achieved with OAC.

If TOE detects a thrombus in the left atrium or LAA, VKA (INR
2.0-3.0) treatment is required for at least 3 weeks and TOE
should be repeated. If thrombus resolution is evident, cardiover-
sion can be performed, and post-cardioversion OAC is continued
lifelong. If thrombus is still evident, the rhythm control strategy
may be changed to a rate control strategy, especially when
AF-related symptoms are controlled, since there is a high risk of
thrombo-embolism if cardioversion is performed (Figure 5).

4.1.8 Non-pharmacological methods to prevent stroke

The LAA is considered the main site of atrial thrombogenesis.
Thus, occlusion of the LAA orifice may reduce the development
of atrial thrombi and stroke in patients with AF. Of note, incom-
plete occlusion may occur in up to 40% of cases during follow-up,
and such incomplete LAA occlusion is considered as a risk factor
for the occurrence of stroke. In particular, patients with contrain-
dications to chronic anticoagulation therapy might be considered

as candidates for LAA occlusion. The PROTECT AF

(WATCHMAN Left Atrial Appendage System for Embolic PRO-
TECTion in Patients with Atrial Fibrillation) trial®® randomized
707 eligible patients to percutaneous closure of the LAA (using a
WATCHMAN device) and subsequent discontinuation of warfarin
(intervention, n = 463), or to VKA treatment (INR range 2-3;
control, n = 244). The primary efficacy event rate (a composite
endpoint of stroke, cardiovascular death, and systemic embolism)
of the WATCHMAN device was considered non-inferior to that
of VKA (rate ratio 0.62; 95% credible interval 0.35—-1.25). There
was a higher rate of adverse safety events in the intervention
group than in the control group, due mainly to periprocedural
complications.

4.2 Rate and rhythm management

4.2.1 Acute rate and rhythm management

The acute management of patients with AF is driven by acute pro-
tection against thrombo-embolic events and acute improvement of
cardiac function. The severity of AF-related symptoms should drive
the decision for acute restoration of sinus rhythm (in severely
compromised patients) or acute management of the ventricular
rate (in most other patients).

4.2.1.1 Acute rate control
An inappropriate ventricular rate and irregularity of the rhythm can
cause symptoms and severe haemodynamic distress in AF patients.
Patients with a rapid ventricular response usually need acute
control of their ventricular rate. In stable patients, this can be
achieved by oral administration of [-blockers or non-
dihydropyridine calcium channel antagonists. In severely compro-
mised patients, i.v. verapamil or metoprolol can be very useful to
slow atrioventricular node conduction rapidly. In the acute
setting, the target ventricular rate should usually be 80—
100 bpm. In selected patients, amiodarone may be used, especially
in those with severely depressed LV function. AF with slow ventri-
cular rates may respond to atropine (0.5-2mg iv.), but many
patients with symptomatic bradyarrhythmia may require either
urgent cardioversion or placement of a temporary pacemaker
lead in the right ventricle.

Acute initiation of rate control therapy should usually be fol-
lowed by a long-term rate control strategy; details of drugs and
doses are given in Section 4.3.2.

4.2.1.2 Pharmacological cardioversion

Many episodes of AF terminate spontaneously within the first
hours or days. If medically indicated (e.g. in severely compromised
patients), in patients who remain symptomatic despite adequate
rate control, or in patients in whom rhythm control therapy is
pursued, pharmacological cardioversion of AF may be initiated by
a bolus administration of an antiarrhythmic drug.

The conversion rate with antiarrhythmic drugs is lower than
with DCC, but does not require conscious sedation or anaesthesia,
and may facilitate the choice of antiarrhythmic drug therapy to
prevent recurrent AF. Most patients who undergo pharmacological
cardioversion require continuous medical supervision and ECG
monitoring during the drug infusion and for a period afterwards
(usually about half the drug elimination half-life) to detect proar-
rhythmic events such as ventricular proarrhythmia, sinus node
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arrest, or atrioventricular block. Repeat oral pharmacological car-
dioversion (‘pill-in-the-pocket’ therapy)®’ may be appropriate for
selected ambulatory patients once the safety of such an interven-
tion has been established (see page 26). Several agents are available
for pharmacological cardioversion (Table 12).

Flecainide given iv. to patients with AF of short duration
(especially <24 h) has an established effect (67—-92% at 6 h) on
restoring sinus rhythm. The usual dose is 2 mg/kg over 10 min.
The majority of patients convert within the first hour after i.v.
administration. It is rarely effective for termination of atrial
flutter or persistent AF.

Oral administration of flecainide may be effective for
recent-onset AF. Recommended doses are 200-400 mg (see
also ‘pill-in-the-pocket’ approach). Flecainide should be avoided
in patients with underlying heart disease involving abnormal LV
function and ischaemia.

Several placebo-controlled randomized studies have demon-
strated the efficacy of propafenone in converting recent-onset
AF to sinus rhythm. Within a few hours, the expected conversion
rate was between 41 and 91% after iv. use (2 mg/kg over 10—
20 min). The corresponding early conversion rates in placebo-
treated patients were 10—29%. Propafenone has only a limited
efficacy for conversion of persistent AF and for atrial flutter.
Similar to flecainide, propafenone should be avoided in patients

with underlying heart disease involving abnormal LV function
and ischaemia. In addition, owing to its weak (-blocking proper-
ties, propafenone should be avoided in severe obstructive lung
disease. The time to conversion varies from 30 min to 2 h. Pro-
pafenone is also effective if administered orally (conversion
between 2 and 6 h).

Cardioversion with amiodarone occurs several hours later
than with flecainide or propafenone. The approximate conversion
rate at 24 h in placebo-treated patients was 40—60%, with an
increase to 80—90% after amiodarone treatment. In the short
and medium term, amiodarone does not achieve cardioversion.
At 24 h the drug has demonstrated better effect compared with
control in some but not all randomized studies.

In patients with recent-onset AF, ibutilide in one or two
infusions of 1 mg over 10 min each, with a wait of 10 min
between doses, has demonstrated conversion rates within
90 min of ~50% in several well-designed randomized studies,
placebo controlled or with a control group of drugs with
known little effect. The time to conversion is ~30 min. The
most important side effect is polymorphic ventricular tachycar-
dia, most often non-sustained, but DCC may be needed, and
the QTc interval is expected to increase by ~60 ms. Ibutilide
is, however, more effective for conversion of atrial flutter
than AF.

Table 12 Drugs and doses for pharmacological conversion of (recent-onset) AF

Drug Dose Follow-up dose Risks
Amiodarone 5 mg/kg i.v.over | h 50 mg/h Phlebitis, hypotension. Will slow the ventricular rate. Delayed
AF conversion to sinus rhythm.
Flecainide 2 mglkg i.v. over N/A Not suitable for patients with marked structural heart
10 min, disease; may prolong QRS duration, and hence the QT
or interval; and may inadvertently increase the ventricular rate
200-300 mg p.o. due to conversion to atrial flutter and I:1 conduction to the
ventricles.
Ibutilide | mg i.v. over | mg i.v. over 10 min after Can cause prolongation of the QT interval and torsades de
10 min waiting for 10 min pointes; watch for abnormal T-U waves or QT prolongation.
Will slow the ventricular rate.
Propafenone 2 mg/kg i.v. over Not suitable for patients with marked structural heart
10 min, disease; may prolong QRS duration; will slightly slow
or the ventricular rate, but may inadvertently increase the
450-600 mg p.o. ventricular rate due to conversion to atrial flutter and I:|
conduction to the ventricles.
Vernakalant 3 mglkg i.v. over Second infusion of 2 mg/kg i.v. So far only evaluated in clinical trials; recently approved. #7°"
10 min over 10 min after|5 min rest

Vernakalant has recently been recommended for approval by the European Medicines Agency for rapid cardioversion of recent-onset AF to sinus rhythm in adults (<7 days for
non-surgical patients; <3 days for surgical patients).®¢° A direct comparison with amiodarone in the AVRO trial (Phase Ill prospective, randomized, double-blind,
Active-controlled, multi-center, superiority study of Vernakalant injection versus amiodarone in subjects with Recent Onset atrial fibrillation), vernakalant was more effective than
amiodarone for the rapid conversion of AF to sinus rhythm (51.7% vs. 5.7% at 90 min after the start of treatment; P < 0.0001).”® It is to be given as an initial i.v. infusion (3 mg/kg
over 10 min), followed by 15 min of observation and a further i.v. infusion (2 mg/kg over 10 min), if necessary. Vernakalant is contraindicated in patients with systolic blood
pressure <100 mm Hg, severe aortic stenosis, heart failure (class NYHA lIl and IV), ACS within the previous 30 days, or QT interval prolongation. Before its use, the patients
should be adequately hydrated. ECG and haemodynamic monitoring should be used, and the infusion can be followed by DCC if necessary. The drug is not contraindicated in
patients with stable coronary artery disease, hypertensive heart disease, or mild heart failure. The clinical positioning of this drug has not yet been determined, but it is likely to be
used for acute termination of recent-onset AF in patients with lone AF or AF associated with hypertension, coronary artery disease, or mild to moderate (NYHA class |-Il) heart

failure.

ACS = acute coronary syndrome; AF = atrial fibrillation; DCC = direct current cardioversion; i.v. = intravenous; N/A = not applicable; NYHA, New York Heart Association;
p.o. = per os; QRS = QRS duration; QT = QT interval; T-U = abnormal repolarization (T-U) waves.
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Recent-onset AF (<48 h)

Figure 6 Direct current conversion and pharmacological cardi-
oversion of recent-onset AF in patients considered for pharma-
cological cardioversion. AF = atrial fibrillation; i.v. = intravenous.

Other drugs (see footnote “ in Table 12)

One study comparing the effect of placebo vs. two different
dosages of sotalol found conversion rates of 14% (2/14 patients),
11% (2/11 patients), and 13% (2/16 patients). These differences
were not significant.

In one study in 79 patients with AF (but no control group), 13%
converted to sinus rhythm after i.v. 3-blocker (metoprolol) treat-
ment. No relevant reports have been published for atenolol, carve-
dilol, bisoprolol, propranolol, timolol, or esmolol.

No randomized controlled trial of sufficient size comparing ver-
apamil with placebo has been published. In studies comparing ver-
apamil with flecainide, esmolol, or propafenone, 6, 12, and 14%,
respectively, converted to sinus rhythm, in 17, 24, and 29 patients
given verapamil.

Digoxin is ineffective for AF termination. In one study in 239
patients with AF of <7 days duration, the conversion rate at
16 h was 46% in placebo-treated patients and 51% in patients
given digoxin; two other studies, in 40 and 82 patients, found con-
version rates (placebo vs. digoxin) of 40% vs. 47% and 14% vs. 32%,
respectively.

In conclusion, there is good evidence that digoxin has no effect.
Although evidence is less comprehensive for verapamil, the
reported conversion rates point to a negligible effect. In one
study sotalol did not have any effect, and there are no data for
ajmaline. Metoprolol did not have any effect in the one study
reported, and there are no data for the other B-blocking agents.

Comparisons between drugs

Several comparisons have been made between flecainide and propa-
fenone, but only one study demonstrated better conversion rates of
flecainide (90 and 64%, respectively). Ibutilide converted 71% of
patients compared with 49% on propafenone, but 10% in the ibuti-
lide group experienced non-sustained ventricular tachycardia.

From these studies, no clear conclusions can be drawn regarding
the difference in the effect on conversion of these drugs. The
choice may therefore be made on the basis of contraindications,
side effects, and/or costs.

In summary, in suitable patients with recent-onset AF (generally
<48 h duration), a trial of pharmacological cardioversion to sinus

Recommendations for pharmacological cardioversion

Level® Ref.

Class®

Recommendations

When pharmacological
cardioversion is preferred and
there is no structural heart disease,
i.v. flecainide or propafenone is
recommended for cardioversion of
recent-onset AF.

71-73

In patients with recent-onset AF
and structural heart disease, i.v.
amiodarone is recommended.

74-76

In selected patients with recent-
onset AF and no significant structural
heart disease, a single high oral

dose of flecainide or propafenone
(the ‘pill-in-the-pocket’ approach)
should be considered, provided this
treatment has proven safe during
previous testing in a medically secure
environment.

67

In patients with recent-onset AF,
structural heart disease, but without
hypotension or manifest congestive
heart failure, ibutilide may be
considered. Serum electrolytes and
the QTc interval must be within the
normal range, and the patients must
be closely monitored during and for
4 h after the infusion because of risk
of proarrhythmia.

71,77

Digoxin (LoE A), verapamil, sotalol,
metoprolol (LoE B), other B-blocking
agents and ajmaline (LoE C) are
ineffective in converting recent-
onset AF to sinus rhythm and are
not recommended.

?Class of recommendation.

®Level of evidence.

“References.

AF = atrial fibrillation; LoE = level of evidence; i.v. = intravenous.

rhythm can be offered with i.v. flecainide or propafenone (when
there is little or no underlying structural heart disease) or amiodar-
one (when there is structural disease) (Figure 6). The anticipated
conversion rate is >50% within ~15—120 min. Ibutilide is effec-
tive, but the risk of serious proarrhythmia is not negligible.2

4.2.1.3 *Pill-in-the-pocket’ approach

In-hospital oral propafenone converted 55 of 119 (45%) patients at
3 h compared with 22 of 121 (18%) patients on placebo. In smaller
studies, both propafenone and flecainide demonstrated a similar
effect.

According to one medium-size trial, oral propafenone (450—
600 mg) or flecainide (200—300 mg) can be administered by the
patient safely (1/569 episodes resulting in atrial flutter with rapid
conduction) and effectively (94%, 534/569 episodes) out of
hospital.t”

Downl oaded from https://academ c. oup. conf eurheartj/article-abstract/31/19/2369/ 442190

by guest

on 24 March 2018



Downl oaded from https://academ c. oup. conf eurheartj/article-abstract/31/19/2369/ 442190

by guest

ESC Guidelines

2395

This approach may be used in selected, highly symptomatic
patients with infrequent (e.g. between once per month and once
per year) recurrences of AF. In order to implement the ‘pill-in-the-
pocket’ technique, patients should be screened for indications and
contraindications, and the efficacy and safety of oral treatment
should be tested in hospital. Patients should be instructed to take fle-
cainide or propafenone when symptoms of AF occur.

4.2.1.4 Direct current cardioversion
DCC is an effective method of converting AF to sinus rhythm.

Procedure

Unless adequate anticoagulation has been documented for 3 weeks or
AFis <48 h from a definite onset, a TOE should be performed to rule
out atrial thrombi (see Figure 5). A pacing catheter or external pacing
pads may be needed if asystole or bradycardia occurs.

Successful DCC is usually defined as termination of AF, docu-
mented as the presence of two or more consecutive P waves
after shock delivery. Evidence favours the use of biphasic external
defibrillators because of their lower energy requirements and
greater efficacy compared with monophasic defibrillators. Trials
have demonstrated a significant increase in the first shock
success rate of DCC for AF when biphasic waveforms were used.

Currently, two conventional positions are commonly used for elec-
trode placement. Several studies have shown that anteroposterior
electrode placement is more effective than anterolateral placement.78
If initial shocks are unsuccessful for terminating the arrhythmia, the
electrodes should be repositioned and cardioversion repeated.

Outpatient/ambulatory DCC can be undertaken in patients who
are haemodynamically stable and do not have severe underlying
heart disease. At least 3 h of ECG and haemodynamic monitoring
are needed after the procedure, before the patient is allowed to
leave the hospital.

Internal cardioversion may be helpful in special situations, e.g.
when a patient undergoes invasive procedures and cardioversion
catheters can be placed without further vascular access, but has
been largely abandoned as a means for cardioversion, except
when implanted defibrillation devices are present.

Complications

The risks and complications of cardioversion are associated pri-
marily with thrombo-embolic events, post-cardioversion arrhyth-
mias, and the risks of general anaesthesia. The procedure is
associated with 1-2% risk of thrombo-embolism, which can be
reduced by adequate anticoagulation in the weeks prior to cardio-
version or by exclusion of left atrium thrombi before the pro-
cedure. Skin burns are a common complication. In patients with
sinus node dysfunction, especially in elderly patients with structural
heart disease, prolonged sinus arrest without an adequate escape
rhythm may occur. Dangerous arrhythmias, such as ventricular
tachycardia and fibrillation, may arise in the presence of hypokalae-
mia, digitalis intoxication, or improper synchronization. The patient
may become hypoxic or hypoventilate from sedation, but hypoten-
sion and pulmonary oedema are rare.

Cardioversion in patients with implanted pacemakers and defibrillators
The electrode paddle should be at least 8 cm from the pacemaker
battery, and the anteroposterior paddle positioning is recommended.

on 24 March 2018

Recommendations for direct current cardioversion

Recommendations Class® Level® Ref.c

Immediate DCC is recommended
when a rapid ventricular rate

does not respond promptly to
pharmacological measures in patients
with AF and ongoing myocardial
ischaemia, symptomatic hypotension,
angina, or heart failure.

Immediate DCC is recommended
for patients with AF involving pre-
excitation when rapid tachycardia or
haemodynamic instability is present.

Elective DCC should be considered
in order to initiate a long-term
rhythm control management
strategy for patients with AF.

82

46,78,
83

Pre-treatment with amiodarone,
flecainide, propafenone, ibutilide,
or sotalol should be considered
to enhance success of DCC and
prevent recurrent AR

79-81

Repeated DCC may be considered
in highly symptomatic patients
refractory to other therapy.

Pre-treatment with B-blockers,
diltiazem or verapamil may be
considered for rate control, although
the efficacy of these agents in
enhancing success of DCC or
preventing early recurrence of AF is
uncertain.

DCC is contraindicated in patients
with digitalis toxicity.

?Class of recommendation.

®Level of evidence.

“References.

AF = atrial fibrillation; DCC = direct current cardioversion.

Biphasic shocks are preferred because they require less energy for
AF termination. In pacemaker-dependent patients, an increase in
pacing threshold should be anticipated. These patients should be
monitored carefully. After cardioversion, the device should be
interrogated and evaluated to ensure normal function.

Recurrence after cardioversion
Recurrences after DCC can be divided into three phases:

(1) Immediate recurrences, which occur within the first few
minutes after DCC.

(2) Early recurrences, which occur during the first 5 days after
DCC.

(3) Late recurrence, which occur thereafter.

Factors that predispose to AF recurrence are age, AF duration
before cardioversion, number of previous recurrences, an
increased LA size or reduced LA function, and the presence of cor-
onary heart disease or pulmonary or mitral valve disease. Atrial
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Table 13 General characteristics of rhythm control and rate control trials in patients with AF2¢~?2

Trial Ref | Patients | Mean Mean Inclusion criteria Primary outcome Patients reaching primary
(n) age | follow-up parameter outcome (n)
(years) | (years) Rate |Rhythm | P
control | control
PIAF (2000) 92 252 61.0 1.0 Persistent AF Symptomatic improvement 76/125 70/127 0.32
(7-360 days) (60.8%) (55.1%)
AFFIRM (2002) 86 4060 69.7 35 Paroxysmal AF or All-cause mortality 310/2027 | 356/2033 | 0.08
persistent AF, age (25.9%) (26.7%)
265 years, or risk of
stroke or death
RACE (2002) 87 522 68.0 23 Persistent AF or flutter | Composite: cardiovascular 44/256 60/266 0.11
for <I years and death, CHF, severe bleeding, (17.2%) (22.6%)
1-2 cardioversions pacemaker implantation,
over 2 years and oral | thrombo-embolic events,
anticoagulation severe adverse effects of
antiarrhythmic drugs
STAF (2003) 88 200 66.0 1.6 Persistent AF Comeposite: overall 10/100 9/100 0.99
(>4 weeks and mortality, cerebrovascular (10.0%) (9.0%)
<2 years), LA size complications, CPR, embolic
>45 mm, CHF NYHA | events
11V, LVEF <45%
HOT CAFE (2004) 89 205 60.8 1.7 First clinically overt Composite: death, 17101 4/104 >0.71
persistent AF (27 days | thrombo-embolic events; (1.0%) (3.9%)
and <2 years), intracranial/major
age 50-75 years haemorrhage
AF-CHF (2008) 90 1376 66 3 LVEF <35%, symptoms | Cardiovascular death 175/1376 | 182/1376 | 0.59
of CHF, history of AF (25%) (27%)
(>6hor
DCC <last 6 months)
J-RHYTHM 91 823 64.7 1.6 Paroxysmal AF Composite of total 89/405 64/418 0.012
(2009) mortality, symptomatic (22.0%) (15.3%)
cerebral infarction,
systemic embolism, major
bleeding, hospitalization for
heart failure, or physical/
psychological disability

AF = atrial fibrillation; AFFIRM = Atrial Fibrillation Follow-up Investigation of Rhythm Management; CHF = congestive heart failure; CPR = cardiopulmonary resuscitation;
DCC = direct current cardioversion; HOT CAFE = How to Treat Chronic Atrial Fibrillation; J-RHYTHM = Japanese Rhythm Management Trial for Atrial Fibrillation; LVEF = left
ventricular ejection fraction; NYHA = New York Heart Association; PIAF = Pharmacological Intervention in Atrial Fibrillation; RACE = RAte Control versus Electrical

cardioversion for persistent atrial fibrillation; STAF = Strategies of Treatment of Atrial Fibrillation.

ectopic beats with a long—short sequence, faster heart rates, and
variations in atrial conduction increase the risk of AF recurrence.

Pre-treatment with antiarrhythmic drugs such as amiodarone,
ibutilide, sotalol, flecainide, and propafenone increases the likeli-
hood of restoration of sinus rhythm.”? %!

Some highly symptomatic patients in whom AF occurs infre-
quently (e.g. once or twice a year) strongly prefer to undergo
repeated cardioversions as a long-term rhythm control strategy,
rather than opting for rate control or other rhythm control mod-
alities which they may find uncomfortable.

4.3 Long-term management

General management
Clinical management of patients with AF involves the following five
objectives:

(1) Prevention of thrombo-embolism.

(2) Symptom relief.

(3) Optimal management of concomitant cardiovascular disease.
(4) Rate control.

(5) Correction of rhythm disturbance.

These goals are not mutually exclusive and may be pursued simul-
taneously. The initial strategy may differ from the long-term thera-
peutic goal. For patients with symptomatic AF lasting many weeks,
initial therapy may be anticoagulation and rate control, while the
long-term goal may be to restore sinus rhythm. If rate control
offers inadequate symptomatic relief, restoration of sinus rhythm
becomes a clear long-term goal. Early cardioversion may be
necessary if AF causes hypotension or worsening of heart failure.
In contrast, amelioration of symptoms by rate control in older
patients may steer the clinician away from attempts to restore
sinus rhythm.
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Table 14 Comparison of adverse outcomes in rhythm control and rate control trials in patients with AF

Trial Ref D:ﬁt:':ui:&m Deaths from Deaths from non- Stroke | Thrombo-embolic | Bleeding
(in ratelrhythm) cardiovascular causes | cardiovascular causes events

PIAF (2000) 92 4 11 |2 ND ND ND
AFFIRM (2002) 86 666 (310/356) 167/164 113/165 77180 ND 107/96
RACE (2002) 87 36 18/18 ND ND 14/21 12/9
STAF (2003) 88 12 (8/4) 8/3 0/1 115 ND 8/11
HOT CAFE (2004) 89 4(113) 02 11 013 ND 5/8
AF-CHF (2008) 90 2281217 175/182 53/35 11/9 ND ND

*Total number of patients not reported.

AF = atrial fibrillation; AFFIRM = Atrial Fibrillation Follow-up Investigation of Rhythm Management; HOT CAFE = HOw to Treat Chronic Atrial Fibrillation; ND = not
determined; PIAF = Pharmacological Intervention in Atrial Fibrillation; RACE = RAte Control versus Electrical cardioversion for persistent atrial fibrillation; STAF = Strategies of

Treatment of Atrial Fibrillation.
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Figure 7 Choice of rate and rhythm control strategies. Rate control is
naturally slow. Rhythm control may be added to rate control if the patient
strategy is selected because of factors such as the degree of symptoms, yo

needed for most patients with AF unless the heart rate during AF is
is symptomatic despite adequate rate control, or if a rhythm control
unger age, or higher activity levels. Permanent AF is managed by rate

control unless it is deemed possible to restore sinus rhythm when the AF category is re-designated as ‘long-standing persistent’. Paroxysmal AF
is more often managed with a rhythm control strategy, especially if it is symptomatic a