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CLINICAL GUIDELINES

Management of atrial fibrillation: an overview
of the NICE guidance on AF management

TIMOTHY WATSON, EDUARD SHANSTILA, GREGORY YH LIP

Abstract

his article aims to provide an overview of the
Tmanagement of atrial fibrillation (AF), with

reference to the recently published National
Institute for Health and Clinical Excellence (NICE)
guidelines on AF management (http://www.nice.
org.uk/CG36/guidance/pdf/english). This article is not
meant to cover the whole guideline nor be a systematic
review, as the full guideline contains all the search
strategies and appraised evidence tables, and
represents a comprehensive assessment of the evidence
behind the recommendations in the NICE guideline

(also available at http://rcplondon.ac.uk/pubs/books/
af/index.asp).
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Introduction

The management of atrial fibrillation (AF)
varied significantly between physmans

u ate

as to the optimal approach to be t Since oaa
with a substantial excess of both ol |ty
clear that a streamlined gwdel ne- b ed a
ment is necessary.?

Notably, AF and its comphcatlons nsu of the
UK National Health Service budget 3 ce, t publica-

tion of evidence-based guidelines from the Institute for
Health and Clinical Excellence (NICE)@ not be more
appropriate.* Other guidelines are al% iable, such as the
joint  American College of Carditlogy/American Heart
Association/European Society of Cardiology guidelines (recently
updated in 2006) and the American College of Chest Physicians
guidelines on antithrombotic therapy for AF>¢ Some aspects of

these guidelines merit comment.
Most guidelines on AF management are largely ‘expert con-
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Figure 1. Treatment strategy decision tree
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\@As-based’ i.e. formulated by a large group of cardiology
e

perts following a review of the published evidence. The NICE
guidelines on AF management are different as the methodology
was based on systematic reviews of the world literature per-
formed (by an information specialist) following definition of the
guideline scope.* The scope itself underwent public consultation
and was modified in line with suggestions from stakeholders to
address key areas pertaining to AF management that are applic-
able to UK clinical practice. These systematic reviews were then
critically appraised (by a health services researcher) and cost-
effectiveness analyses applied (by a health economist). The dis-
tilled, appraised evidence thus gathered was then debated by a
multi-disciplinary Guideline Development Group (GDG), which
consisted of cardiologists (only three), general physicians, nurses,
pharmacists, general practitioners and two lay representatives
(one of whom had AF). The recommendations were then for-
mulated. The GDG was led by a Chair (a physician who was a
non-cardiologist) and a Clinical Adviser (a cardiologist with spe-
cial interest in AF management). Invited experts, including a
stroke physician, cardiac surgeon and a haematologist, also con-
tributed where evidence for some sections were being debated.
The draft NICE guideline then underwent two rounds of pub-

lic stakeholder consultation, which was followed by the formal
publication of the guideline in June 2006. The remit of the NICE
guideline on AF management was to be practical and pragmat-
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ic which would be applicable for more than 80% of AF patients
for over 80% of the time in the UK setting.

Classification

AF is now generally classified according to the temporal pattern
of presentation as: i) recent onset (within 48 hours); i) paroxys-
mal; ii) persistent (duration seven days or more); or iv) perma-
nent (duration greater than one year or refractory to cardiover-
sion attempts).*>” This simple classification (see figure 1) merely
offers an idea of the likely time course of AF and may help guide
management objectives.

In reality, management of patients with AF should be guided
by many considerations, including symptoms, haemodynamic
stability and associated co-morbidities (such as hypertension and
heart failure).

Symptoms

Patients with AF can present with a wide variety of symptoms
and many are asymptomatic. Where AF is suspected, it is impor-
tant to confirm the diagnosis before initiating management
strategies. Patients presenting with any of the following: breath-
lessness/dyspnoea, palpitations, syncope/dizziness, chest discom-
fort, and stroke/transient ischaemic attack etc, should have man-

ual pulse palpation performed to assess for the presence of a E&r‘\

irregular pulse that may indicate underlying AF. This should t
be confirmed electrocardiographically. \2\

ethod @
am

Investigation of AF

The assessment of the patient with AF nee

As always, a thorough history taking and cli %a
essential and may alert the physician t ntial c
and the impact on the patient’s lifes

To confirm the diagnosis of A
should be performed in all p |en
because an irregular pulse has been de }%vhet
matic or not. A blood workup (full bl ot)u t, e
thyroid function tests) and chest X—ra;XLQess @
diogram is often useful.

In patients with suspected paroxysma% hich is undetect-
ed by standard ECG recording, the NI% lines suggest that
a 24-hour ambulatory ECG monitor sho e used in those with
suspected asymptomatic episodes or symptomatic episodes less
than 24 hours apart. However, a seven-day Holter or an event
recorder ECG should be used in those with symptomatic
episodes more than 24 hours apart.

Ctl’

echocar-

Rate control or rhythm control

Theoretically, restoration of sinus rhythm should offer the
premise of improved haemodynamics and symptom relief, whilst
potentially reducing the thromboembolic tendency and stroke
risk. Unfortunately, this is often unrealistic. The tendency in many
patients with AF is towards recurrence (often asymptomatic)
even if rhythm control succeeds initially. Even when using an
aggressive serial cardioversion strategy for relapse, approximate-
ly half the patients remain in sinus rhythm at one year.® At five
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years, only 25% remain free of AF? These recurrences may be
asymptomatic and thereby still confer an increased risk of stroke,
of which the clinician may be unaware. This knowledge means
that many patients should be considered for long-term anti-
coagulation even if rhythm control has apparently succeeded.™

As to whether rhythm or rate control should be offered as
first line, some data from clinical trials are available. Large stud-
ies such as the Atrial Fibrillation Follow-up Investigation of
Rhythm Management (AFFIRM) trial' suggest that rate control is
not an inferior strategy to rhythm control. There was no differ-
ence in the primary end point of overall mortality at five years
and no significant difference in the composite secondary out-
come measure of death, disabling stroke, disabling anoxic
encephalopathy, major bleeding and cardiac arrest, between the
study arms.

Importantly, %ﬁythm control strategy was associated with a

higher rate of italisations and more frequent adverse drug
reactions \@e esting post-hoc analysis of the predictors of

surviva dy shoyresd, that anticoagulation thera-

py anas) rhyt pot; ictors of survival. However,

a € mor Ocia %anti-arrhythmic drug use off-

alntaining sinus rhythm.' This

||es r |vaI \/ﬂ%b improved if better drugs or tech-
|qu \x intain_ si ythm were available.

rse, lating such clinical trial data to the 'real

r| { can t with difficulties. To help guide clinical deci-

iohs, t uidelines have suggested that rhythm control

be'Qffered to the following patients as the preferred ini-
an: those with lone AF, or AF secondary to a corrected

c tegories are not mutually exclusive from those where a rate
control strategy is the preferred option. Thus, associated co-
morbidities and patient choice should be considered.

Drug therapy for atrial fibrillation
The crux of management of acute AF is primarily an assessment
of haemodynamic stability. In those with life-threatening features
(haemodynamic compromise, severe cardiac decompensation,
angina etc), emergency electrical cardioversion should always be
considered irrespective of duration of onset.*”* In the more sta-
ble patient, a rate-limiting calcium channel blocker or beta block-
er should be tried as first line, but where these are inappropriate
(e.g. pulmonary oedema), intravenous amiodarone is preferred.

It is also important to consider electrophysiological abnor-
malities, such as Wolff-Parkinson-White syndrome, as an under-
lying diagnosis, particularly in younger patients without evidence
of structural or ischaemic heart disease. In this situation, atrio-
ventricular node-blocking agents (e.g. diltiazem, verapamil, or
digoxin) should not be used as these may exacerbate the ven-
tricular rate and are potentially dangerous. Here it would be
appropriate to consider intravenous flecainide for attempting
pharmacological cardioversion.*™

It is generally accepted that a resting heart rate below 90
bpm is optimal whilst, on exertion, the heart rate should not
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Figure 2. Rate-control treatment algorithm for permanent (and some
cases of persistent) atrial fibrillation

Patients with permanent AF o 1. Patients with permanent
AF includes those with
' persistent AF who have

™ ¥ . been selected for a rate-
Administer appropriate thromboprophylaxis control treatment

l strategy.
3 2. Based on stroke risk
| Is the rate-control therapy needed stratification algorithm
(figure 5)
Yes 3. Target a resting heart
rate of less than 90 bpm

(110 bpm for those
Beta blocker or rate-limiting calcium antagonist with recent onset AF).

Target an exercise heart

rate of less than 110

bpm (inactive), 200
Is further rate control needed? minus age (active).

Yes (during Yes (during
normal activities) exercise)

Beta blocker or rate-limiting Rate-limiting calcium
calcuim antagonist with digoxin antagonist with digoxin
4. Referral for further
specialist investigation
should be considered
especially in those with
lone AF or ECG
evidence of an
underlying
electrophysiological
disorder (e.g. WPW) or
where pharmacological

Is further rate control needed?

Specialist referral or consideration
of other drugs (e.g. amiodarone)

therapy has failed.

4,,

Key: AF = atrial fibrillation; bpm = beats per minute;
ECG = electrocardiogram; WPW = Wolff-Parkinson-White

C
Q\ O

exceed 110 bpm in the sedentary pa | or '20 age
the ambulatory patient.*" For mag

therapy for rate control in AF vﬁ‘;ﬁ rd |d igoX
This drug is of limited efficacy, h

adrenergic states, namely thyrotoxic@s f e
and — most importantly — during &e@se_‘ﬁ ,
monotherapy is only likely to offer adequate ofitrol in elder-
ly sedentary patients.* The algorithm for % ntrol for perma-
nent AF from the NICE guideline is |II n figure 2.

Beta blockers are particularly effectivezat controlling ventricu-
lar rate and should be used as first-line agents. Additionally, beta
blockade also reduces the chance of recurrence following suc-
cessful cardioversion, and these drugs are useful first-line agents
in paroxysmal AF. In the peri-operative setting, beta blockers
reduce the likelihood of developing AF in those deemed at risk.

The rate-limiting, non-dihydropyridine calcium channel
blockers (diltiazem, verapamil) are also frequently used to opti-
mise rate control in those unable to take or tolerate a beta block-
er. Although digoxin is no longer considered first line, it remains
a useful adjunct in patients who remain tachycardic at rest and
can be used in combination with either beta blockers and calci-
um channel blockers as combination therapy.*” Despite these
drugs, some will continue to have poor control of ventricular
rate. In these circumstances, agents such as amiodarone are

VOLUME 14 ISSUE 1 - JANUARY/FEBRUARY 2007

advised. This drug is also useful in those with paroxysmal AF and
frequent relapses (despite adequate doses of first-line anti-
arrhythmic agents, such as class 1c drugs (e.g. flecainide,
propafenone and sotalol). Sadly, the potent nature of amio-
darone means side effects are common, particularly with pro-
longed exposure.’ This drug is, therefore, usually initiated only
under specialist guidance so that patients can be followed-up in
the long-term.

Cardioversion

In persistent AF, cardioversion can be performed electrically or
pharmacologically. Electrical cardioversion may be initially suc-
cessful in 75-93% of patients but this depends strongly on the
duration of AF (success rates are particularly poor after one year),
left atrial size and co-existing structural heart disease.***

Pharmacological, cardioversion can be achieved using a number
of drugs but, i UK, the most commonly used agents are fle-
cainide an iodarone. There is often little to choose (apart

actro ween nd intravenous administra-

tion, Wi cce |ove io orted in up to 80% with
ora\c nrd ra rrsr % with intravenous adminis-

4 As cardroversron is common, anti-
<<? yth are equrred to improve the likelihood of
S\ arnte

Reproduced from: National Collaborating Centre for Chronic Cor@\ revheayj tomatic with AF), whilst flecainide and other
with permission. © 2006 Royal College of Physicians ass ;d are used in younger patients without structural or

ong- sinus rhythm. Beta blockers are the
tC ugs for this purpose, although long-term
aiodlaron red in some patients (particularly those who

heart disease.*

\@eﬁects
I anti-arrhythmic drugs have side effects but the problem is

partrcularly pertinent with class | and Il drugs. These alter the
fluctuation of potassium or sodium channels of atrial cells and
can thereby modify the refractory period, resulting in QT and
QRS prolongation.? This can potentially lead to the life-threaten-
ing arrhythmias, including ‘torsades de pointes’, in up to 5% of
patients.??? Several factors have been identified as conferring
increased risk for this, including the following: hypokalaemia or
hypomagnesaemia, congenitally prolonged QT intervals, brady-
cardia, congestive heart failure, female sex, pauses associated
with the conversion of AF to sinus rhythm, and concomitant use
of medications, especially those which interfere with the hepatic
metabolism of anti-arrhythmic drugs, such as erythromycin.?

It is therefore advisable that caution be used in prescribing
these drugs and a 12-lead ECG sought after treatment initiation,
to assess for QT prolongation. Additionally, some class Ic drugs
can convert AF into atrial flutter with 1:1 atrioventricular nodal
conduction, with resultant haemodynamic instability. Thus, con-
comitant use of atrioventricular nodal blocking agents, such as
beta blockers or rate-reducing calcium channel blockers, is usu-
ally recommended.

Treatment algorithms
The algorithms from the NICE guideline for the management of
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Figure 3. Rhythm control treatment algorithm for paroxysmal atrial
fibrillation

Patients with paroxysmal AF

1.Based on stroke risk
stratification
algorithm (figure 5)

. A pill-in-the-pocket
strategy should
be considered in those
who:

Yes No ehave no history of left
ventricular dysfunction,
or valvular or ischaemic
heart disease

ehave a history of
infrequent
symptomatic episodes
of paroxysmal AF

ehave a systolic blood
pressure greater
than 100 mmHg and a
resting heart
rate above 70 bpm,

eare able to understand

Yes (LVD) how to and when to,

take the medication.

. Sotalol to be progressively

titrated from 80 mg twice

daily up to 240 mg twice
daily.

Referral for further

sEeciaIist investigation

should be considered,
especially in those

with lone AF or ECG

evidence of an

underlying
electrophysiological
disorder (e.g. WPW)

or where

Administer appropriate
thromboprophylaxis

N

Standard beta blocker

in-the-pocket

Yes

Yes (CAD)

w

Sotalol Class 1c agent or sotalol

»

Key: AF = atrial fibrillation; LV = left ventricular;
ECG = electrocardiogram; WPW = Wolff-Parkinson-White (

a

‘ /> TOE = oeSophageal echocardiography; LV = left ventricular

Reproduced from: National Collaborating Centre for C \ itions* ( > . .
with permission. © 2006 Royal College of Physicianj \/ 6 permission. © 2006 Royal College of Physicians

Figure 4. Cardioversion treatment algorithm

Perform TTE examination

prior to rhythm-control

Patients scheduled for elective treatment strategy
cardioversion involving cardioversion.

. Also consider patient
preferences following a
discussion of the
advantages and
disadvantages of
each option.

.Adminklster: at least

: : 3 weeks therapeutic

LD A“"‘p?,?c'ﬂf‘,ﬁg’g"’“ anticoagulation prior
to cardioversion
or perform TOE-guided
cardioversion depending
on preference
contraindications
and practicalities.

- High risk of cardioversion

Electrical ol Electrical At least 4 weeks failure suggested by
pharmacol; cardioversion sotalol or amiodarone previous failure of AF
recurrence.

. Intravenous amiodarone
as drug of choice in those
with structural heart disease,
flecainide in those without
structural heart disease.

. As determined by
the stroke stratification

Anticosgulation < algorithm or where there

unnecessary i i is a high risk of AF
recurrence. Patients with

a history of AF > 12 months,
mitral valve disease, LV
dysfunction, enlarged
left atrium and a history
of AF recurrence are at a
higher risk of AF recurrence.

. Anticoagulation should

N

w

IS

v

Electrical
cardioversion

o

~

Long-terin 9gu
anti-oagulation be administered to a
target INR of 2.5 (range
2.0t0 3.0

pharmacolo%ical
therapy has aK \ ( :
-%ey. AF :%ﬂpnllation; TTE = transthoracic echocardiography;

roduced from: National Collaborating Centre for Chronic Conditions*

SO A\
patients with paroxysmal AF ﬂ%ov i0 rth CtF/
persistent AF are shown in figurés-3 an 4?%6&ctiv

Non-pharmacological treatmené\ O

For those who continue to be symptomatisQr~where anti-
arrhythmic drugs are ineffective or intoler%w%n-pharmacolog-
ical approaches can be considered. AQH\ of catheter-based
approaches (such as pulmonary vein isoigtion and atrioventricu-
lar nodal modification) and surgical procedures (e.g. Maze) are
available as potential treatments for AR A full discussion of this
topic is beyond the scope of this brief overview.

The NICE guidelines suggest that referral for such further spe-
cialist interventions should be considered in the following: those
in whom pharmacological therapy has failed; those with lone AF;
and those with ECG evidence of an underlying electrophysiolog-
ical disorder (e.g. Wolff-Parkinson-White syndrome). The reasons
for referral for specialist intervention should be explained and
discussed with the patient.

Antithrombotic therapy

Much of the morbidity and mortality associated with AF is relat-
ed to the significant associated risk of stroke and thrombo-

26

embolism. AF increases the risk of stroke by up to five-fold across
all age groups and accounts for up to 15% of all ischaemic
stroke.** With age, the association continues to strengthen and
in those over 80 years, AF accounts for nearly 25% of strokes,
especially in the presence of co-morbidities.* Of particular alarm
is that those with AF, who have a stroke, have a poor outcome
with greater disability, mortality and longer hospital stays.>

A recent meta-analysis of 13 randomised trials demonstrated
that, compared to placebo, adjusted-dose warfarin offers a
reduction in risk of ischaemic stroke or systemic embolism by
two-thirds.? This effect was greater for secondary compared to
primary stroke prevention. Importantly, the efficacy of warfarin is
only conferred by adequate anticoagulation and a target INR of
2.0-2.5 should be maintained in most patients, as the risk of
stroke increases two-fold in those with an INR 1.5-2.0, and high-
er still in those with an INR < 1.5.%

A meta-analysis of the six main randomised, controlled trials
of aspirin versus placebo demonstrated that aspirin treatment
offers a significant stroke risk reduction of 22% (95% Cl:
2-38).% This rather unimpressive figure is broadly similar to the
effect seen in vascular disease patients and may therefore simply
reflect the effect of aspirin on the various vascular risk factors

THE BRITISH JOURNAL OF CARDIOLOGY
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(e.g. diabetes and hypertension) that commonly co-exist with AF.
Additionally, stroke in aspirin-treated AF patients is frequently
more severe, often with greater mortality and disability. Aspirin
should therefore be considered an inferior substitute for warfarin
in high-risk AF patients.

Despite convincing evidence in favour of warfarin, many
physicians continue to avoid appropriate anticoagulation pre-
scription.”* This pattern is most commonly seen in the elderly
and those with a history of falls or bleeding events. Although
safe prescribing must always be practised, these patients often
do represent those at highest risk of stroke and, wherever possi-
ble, a full discussion and assessment of bleeding risk should be
made. Additionally, up to 40% of patients would prefer not to
receive warfarin®* and may press the physician towards the pre-
scription of aspirin instead.

The potential pitfalls of this must be discussed with each
patient and should be balanced with the knowledge that many
patients perceive a moderate-to-severe stroke as worse than
death.** Additionally, anticoagulation decisions should not be
unduly delayed as there would appear to be a clustering of
thromboembolic events around the time of AF onset.

Numerous risk stratification protocols have been proposed**
in an effort to identify high-risk patients with AF who should b
targeted for anticoagulation. One popular and well-validated ris
stratification scheme is CHADS, where one point is g€|§

-

and

nsient
ena
f>2

Congestive heart failure, Hypertension, Age > 75
Diabetes mellitus, and two points for Stroke

(s,

)

ischaemic attack.“* This scheme highlights the cu
of stroke risk factors, and those with a CHAD
‘high risk’, whilst those with a score of 0 ar
guidelines have opted for an algorithms

(@)
>
D

e\basé
modification of the original AF in ators’ n\wﬂ a
applied in a primary care settin i@ nite %m (figure
5). The NICE clinical risk stratifiéi:} efings_stijects intQ loWy-,
moderate- and high-risk categortes; thislin isk s on

scheme has been validated to be bro Si
scheme for predicting stroke and vasc%&aLeve

The assessment of bleeding risk is part inical assess-
ment of AF patients prior to starting agfti ulation therapy,
with particular attention being paid % ‘high risk’ cate-
gories of patients, such as the elderly, those with concomitant
use of antiplatelet drugs (aspirin, clopidogrel) or non-steroidal
anti-inflammatory agents, those with polypharmacy, uncon-
trolled hypertension, or a history of bleeding (e.g. peptic ulcer,
cerebral haemorrhage) and poorly controlled anticoagulation
therapy.*

Conclusion

AF represents a growing health epidemic in many ageing
Western populations and there is growing emphasis on appro-
priate management of this condition. Aside from appropriate
rate or rhythm control, it is essential for a full and methodical
assessment of the individual thromboembolic risk to be carried
out. Recent guidelines developed by NICE offer the premise of a
streamlined, logical approach to the practical and pragmatic
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Figure 5. Stroke risk stratification scheme algorithm

Patients with paroxysmal,
persistent, permanent AF .

1. Note that risk factors are
not mutually exclusive,
and are additive to each
other in producing a
composite risk. Since the
incidence of stroke and
thromboembolic
events in patients with
thyrotoxicosis appears
similar to other
aetiologies of AF,
antithrombotic
treatments should be
chosen based on the
presence of validated
stroke risk factors.

.Owing to lack of
sufficient clear-cut
evidence, treatment
may be decided on an
individual basis, and the
physician must balance
the risk and benefits of
warfarin versus aspirin.
As stroke risk factors are
cumulative, warfarin may,
for example, be used in
the presence of two or
more moderate stroke
risk factors. Referral and
echocardiography may
help in cases of
uncertainty.

Determine stroke/
thromboembolic risk

Moderate

N

7N

Aspirin 75 to 300

i my/dayif no
contraindications

N/
Reassess risk
stratification whenever
individual risk
factors are reviewed

Narfarin, targ“

INR 2.5 frange
2.0 to 2.U)

d \&
M atria @ n; TIA = transient ischaemic stroke;
* = coron disease or peripheral artery disease; ** = an

choc. not needed for routine assessment but refines clinical
> risk stra

cation in the case of moderate or severe left ventricular
stégction and valve disease

produced from: National Collaborating Centre for Chronic Conditions*

ch permission. © 2006 Royal College of Physicians

management of AF based on a UK-applicable evidence-based
clinical guideline.

Conflict of interest

GL has received funding for research, educational symposia, con-
sultancy and lecturing from different manufacturers of drugs
used for the treatment of atrial fibrillation and thrombosis. He is
Clinical Adviser to the Guideline Development Group writing the
United Kingdom National Institute for Health and Clinical
Excellence (NICE) Guidelines on atrial fibrillation management
(www.nice.org.uk). TW and ES: none declared.

References

1. Lip GYH, Zarifis J, Watson RDS, Beevers DG. Physician variation in the
management of patients with atrial fibrillation. Heart 1996;75:200-05.
Freestone B, Lip GYH. Epidemiology and costs of cardiac arrhythmias. In:
Lip GYH, Godtfredsen J (eds). Cardliac arrhythmias: a clinical approach.
Edinburgh: Mosby, 2003;3-24.

Stewart S, Murphy N, Walker A, McGuire A, McMurray JJ. Cost of an
emerging epidemic: an economic analysis of atrial fibrillation in the UK.
Heart 2004,90:286-92.

National Collaborating Centre for Chronic Conditions. Atrial fibrillation:
national clinical guideline for management in primary and secondary

2.

27

—b—



Lip pp23-28

13/2/07 12:16 pm Page 6

——

10.

11.

12

13.

14.

15.

16.

17.
18.

19.

28

care. London: Royal College of Physicians, 2006.

Fuster V, Rydén LE, Cannom DS et al. ACC/AHA/ESC 2006 guidelines for
the management of patients with atrial fibrillation: a report of the
American College of Cardiology/American Heart Association Task Force
on Practice Guidelines and the European Society of Cardiology
Committee for Practice Guidelines (Writing Committee to Revise the
2001 Guidelines for the Management of Patients With Atrial Fibrillation).
J Am Coll Cardiol 2006;48:e149-e246.

Singer DE, Albers GW, Dalen JE, Go AS, Halperin JL, Manning WJ.
Antithrombotic therapy in atrial fibrillation: the Seventh ACCP
Conference on Antithrombotic and Thrombolytic Therapy. Chest
2004;126(3 suppl):4295-456S.

Levy S, Camm AJ, Saksena S et al. International consensus on nomen-
clature and classification of atrial fibrillation; a collaborative project of the
Working Group on Arrhythmias and the Working Group on Cardiac
Pacing of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology. Europace 2003;5:119-22.
Crijns HJ, Van Gelder IC, Van der Woude HJ et al. Efficacy of serial elec-
trical cardioversion therapy in patients with chronic atrial fibrillation after
valve replacement and implications for surgery to cure atrial fibrillation.
Am J Cardiol 1996;78:1140-4.

Bertaglia E, D'Este D, Zerbo F, Zoppo F, Delise P, Pascotto P. Success of
serial external electrical cardioversion of persistent atrial fibrillation in
maintaining rhythm; a randomized study. Eur Heart J 2002;23:1522-8.
Lip GY, Tello-Montoliu A. Management of atrial fibrillation. Heart 2006;
92:1177-82.

Wyse DG, Waldo AL, DiMarco JP et al. The Atrial Fibrillation Follow-up
Investigation of Rhythm Management (AFFIRM) Investigators. A compar-
ison of rate control and rhythm control in patients with atrial fibrillation.
N Engl J Med 2002;347:1825-33.

. Corley SD, Epstein AE, DiMarco JP et al; AFFIRM Investig .

Fibrillation Follow-Up Investigation of Rhythm Managemen FIRM)

'I\&citation

ib-

Relationships between sinus rhythm, treatment, and survival in({?\A ‘
F

Study. Circulation 2004;109:1509-13.
Nolan J. Peri-arrest arrhythmias. In: Resuscitation Cou
Guidelines 2005. London: Resuscitation Council, 2004,
Martinez-Marcos FJ, Garcia-Garmendia JL, Orteg

o

Farshi R, Kistner D, Sarma JS, LongmateJ&_ Singh B thcular
control in chronic atrial fibrillation ui y actiyity a rogra
exercise: a crossover open-label ftudy & uc_%ﬂﬂens. J@o
Cardiol 1999;33:304-10. ( / d?s

Lundstrom T, Ryden L. Ventricular rate conffol

in chronic atrial fibrillation: effects of dil
Cardiol 1990;16:86-90.

Li-Saw-Hee FL, Lip GY. Digoxin revisited. Q/M
Singh BN. Antiarrhythmic actions of amiodar
ical agent. Am J Cardiol 1996,78:41-53.
Gallagher MM, Guo XH, Poloniecki JD, VY: rd D, Camm AJ. Initial
energy sitting, outcome and efficiency in ct current cardioversion of
atrial fibrillation. J Am Coll Cardiol 2001;38:1498-504.

andg exerci

1 %’59—64.
eNgprofile of a paradox-

e/\\é.

20.

21.

22.

23.

29.

33.

ylek EX,"®Orowsky L
\ﬁl among &m ry pa
ion and Ris to
<<}D n - .

Lundstrom T, Ryden L. Chronic atrial fibrillation: long term results of
direct current cardioversion. Acta Med Scand 1988;223:53-9.

Dittrich HC, Erikson JS, Schneideman T, Blacky AR, Savides T, Nicod PH.
Echocardiographic and clinical predictors for outcome of elective car-
dioversion of atrial fibrillation. Am J Cardiol 1989;63:193-7.

Friedman PL, Stevenson WG. Proarrhythmia. Am J Cardiol 1998;82:50N-
58N.

Dapro B. Spectrum of drugs prolonging QT interval and the incidence of
torsades de pointes. Eur Heart J 2001;3(suppl K):K70-K80.

. Wolf PA, Mitchell JB, Baker CS Kannel WB, D'Agostino RB. Impact of

atrial fibrillation on mortality, stroke, and medical costs. Arch Int Med
1998;158:229-34.

. Kimura K, Minematsu K, Yamaguchi T, Japan Multicenter Stroke

Investigators' Collaboration (J-MUSIC). Atrial fibrillation as a predictive
factor for severe stroke and early death in 15,831 patients with acute
ischaemic stroke. J Neurol Neurosurg Psychiatry 2005,76:679-83.

. Lip GYH, Edwards SJ. Stroke prevention with aspirin, warfarin and xilme-

lagatran in patients with non-valvular atrial fibrillation: a systematic
review and meta-analysis. Thromb Res 2006;118:321-33.

. Oden A, Fahlen M, Hart RG. Optimal INR for prevention of stroke and

death in atrialdibrillation: a critical appraisal. Thromb Res 2006;117:493-

Int ed 199943

9.
. Hart RG, nte O, McBride R, Pearce LA. Antithrombotic therapy to
preverit e in patients with atriakfibrillation: a meta-analysis. Ann
illi

A, Selby JV, Singer DE. Warfarin
nonvalvular atrial fibrillation: the
in Atrial Fibrillation (ATRIA) Study. Ann

, Singer \ nt national patterns of warfarin use in atrial
.C/rcu/éqz\«é 8,97:1231-3.

Opow WS. Under-utilization of warfarin in older persons
i alvular atrial fibrillation at high risk for developing
riatr Soc 1998;46:1423-4.

J, Watson RD, Beevers DG. Physician variation in the man-
f patients with atrial fibrillation. Heart 1996,75:200-05.

agemen
%A, Lip GYH. Anticoagulation as thromboprophylaxis for atrial fib-
@ ion: implications in the 'real world" and the need for risk stratifica-

n. Blood Coagul Fibrinolysis 2005;16:461-4.
Protheroe J, Fahey T, Montgomery AA, Peters TJ. The impact of patients'
preferences on the treatment of atrial fibrillation: observational study of
patient-based decision analysis. BMJ 2000;320:1380-4.

. Solomon NA, Glick HA, Russo CJ, Lee J, Schulman KA. Patient prefer-

ences for stroke outcomes. Stroke 1994,25:1721-5.

. Lip GY, Boos CJ. Antithrombotic treatment in atrial fibrillation. Heart

2006;92:155-61.

. Laupacis A, Boysen G, Connolly S et al. Risk factors for stroke and effi-

cacy of antithrombotic therapy in atrial fibrillation: analysis of pooled
data from five randomized controlled trials. Arch Int Med 1994;154:
1449-57.

Lip GYH, Lane D, van Walraven C, Hart R. The additive role of plasma
von Willebrand Factor levels to clinical factors for risk stratification in
patients with atrial fibrillation. Stroke 2006;37:2294-300.

THE BRITISH JOURNAL OF CARDIOLOGY




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 160
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


