












13.7 Management of atrial flutter
The goals for the management of atrial flutter are similar to those for
AF.992 Based on the available evidence, the stroke risk in patients with at-
rial flutter is not much different from that in AF.827 Furthermore, many
patientsdiagnosedwithatrial flutterdevelopAF.993–995 Thus, anticoagu-
lation should be used in patients with atrial flutter similar to that in pa-
tients with AF. Rate control in atrial flutter is achieved with the same
medicationsas inAF,but isoftenmoredifficult toachieve.Flecainide,pro-
pafenone,dofetilide,andintravenousibutilideareuseful forcardioversion
ofatrialflutter.Theyshouldbecombinedwitha rate-controllingagent to
avoid1:1conductionof slowingflutterwaves to theventricles. Ibutilide is
more effective for conversion of atrial flutter than AF, whereas vernaka-
lant is less effective in converting typical atrial flutter.996,997 Electrical
cardioversion of atrial flutter can be performed using lower energies
(50–100 J) than forAF.998,999Atrialoverdrivepacing throughpacemaker
leads orendocardial or transesophageal catheters can convert atrial flut-
ter to sinus rhythm.1000,1001 AnticoagulationandTOEaroundcardiover-
sion or overdrive pacing should be used similar to that in AF.

Ablation of the cavotricuspid isthmus for isthmus-dependent
right atrial flutter (either the common counter-clockwise atrial flut-
ter or the less-common clockwise atrial flutter) restores and main-
tains sinus rhythm with a success rate of 90–95%.1002 It may also
reduce AF recurrences in selected patients,1003,1004 and help to pre-
vent hospitalizations.1004,1005 Isthmus ablation is comparably safe
and more effective than antiarrhythmic drug therapy, and is recom-
mended for recurrent atrial flutter.585 –587,713 Catheter ablation of
left atrial macroreentrant tachycardia is more complex, with lower
success rates and higher recurrence rates.1006,1007

Recommendations for management of atrial flutter

Recommendations Classa Levelb Ref C

antithrombotic therapy is 
For patients with atrial flutter,

recommended according to the same 
risk profile used for AF.

I B 827

Overdrive atrial pacing of atrial 

as an alternative to electrical 
flutter should be considered

cardioversion, depending on local 
availability and experience.

IIa B
1000, 
1001

with ablation of the cavotricuspid 
Management of typical atrial flutter

isthmus is recommended for 
patients failing antiarrhythmic drug 

considering patient preference.
therapy or as first-line treatment

I B 158

before AF ablation, ablation of the 
If atrial flutter has been documented

cavotricuspid isthmus should be 
considered as part of the AF ablation 
procedure.

IIa C

AF ¼ atrial fibrillation.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

14. Patient involvement,
education, and self-management

14.1 Patient-centred care
Autonomous, informed patients are better placed to adhere to
long-term therapy, and it is very likely that long-term management

of chronic conditions such as AF will benefit from informed patients
who are aware of their own responsibilities in the disease manage-
ment process.328 Shared decision-making747 and patient-centred
organization of care can help to ensure adherence to management
and empower patients, and respect individual patient preferences,
needs, and values (see Chapter 7.2).326,1008,1009 Patients in an active
role tend to have better health outcomes and care experiences, and
engagement itself can be considered as an intermediate
outcome.1010

14.2 Integrated patient education
Education is a prerequisite for informed, involved patients
and patient-centred care. However, lack of AF-related knowledge
in patients is common, even in those who have received verbal
and written information,32,1011,1012 indicating the need to further
develop structured patient education. Several patient information
tools have been developed, largely focusing on oral antico-
agulation.1013 – 1016 This task force has developed a dedicated app
for AF patients to support patient information and education.Un-
derstanding patients’ perceptions and attitudes towards AF and its
management can improve AF management and related out-
comes.1017 This includes tailored patient education focusing on
the disease, symptom recognition, therapy, modifiable risk factors
for AF, and self-management activities.1018,1019

14.3 Self-management and shared
decision-making
Self-management is primarily focused on tasks to manage the condi-
tion, such as adhering to a therapeutic regimen or modifying behav-
iour (e.g. resulting in smoking cessation or weight loss).1020 It
requires understanding of the treatment modalities and goals.350

Within a multidisciplinary team, allied health professionals can guide
this interactive process in which communication, trust, and recipro-
cal respect foster patient engagement.1021 Shared decision-making
should be considered as a routine part of the decision-making pro-
cess,747 supported by decision aids where applicable.1022 Models of
care that integrate education, engagement, and shared decision
making are now available,1023 and may be of particular value in the
management of AF.

Recommendations for patient involvement,
education, and self-management

Recommendations Classa Levelb Ref C

Tailored patient education is 
recommended in all phases of AF 
management to support patients’ 
perception of AF and to improve 
management.

I C
1014, 
1017

Patient involvement in the care 
process should be considered to 
encourage self-management and 
responsibility for lifestyle changes.

IIa C
328, 
1010

Shared decision making should be 
considered to ensure that care is 
based on the best available evidence 

preferences of the patient.
and fits the needs, values and

IIa C 747

AF ¼ atrial fibrillation.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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15. Gaps in evidence
There are some areas of AF management that are supported by ex-
cellent evidence from multiple, adequately powered randomized
trials (e.g. oral anticoagulation). Other areas, such as rhythm control
therapy, integrated AF management, and lifestyle modifications are
clearly developing the required evidence, while areas such as rate
control are in dire need of better studies to underpin future guide-
lines. Here, we identify areas in need of further research.

15.1 Major health modifiers causing atrial
fibrillation
Atrial fibrillation has different causes in different patients. More re-
search is needed into the major causes (and electrophysiological
mechanisms) of AF in different patient groups.176,1024 Such research
should consider the major comorbidities associated with AF, and
characterize the response to AF therapy in patients with different,
pathophysiologically distinct types of AF.

15.2 How much atrial fibrillation
constitutes a mandate for therapy?
Technological advances allow screening for an irregular pulse using
patient-operated ECG devices, smartphones, and a variety of other
technologies. These may be very useful to detect silent, undiagnosed
AF.157 Adequately powered studies evaluating the diagnostic accuracy
of such technologies, the diagnostic yield in different populations, the
shortest duration and pattern of atrial arrhythmias conveying a stroke
risk, and the effect of ECG screening on outcomes are needed.

15.3 Atrial high-rate episodes (AHRE)
and need for anticoagulation
All of the information on the benefit of OAC has been generated in
patients with AF diagnosed by ECG. Technological advances allow
ready detection of AHRE in patients with implanted devices and
an atrial lead. Such patients are at increased stroke risk, but it is un-
clear whether they benefit from OAC. Controlled trials evaluating
OAC in AHRE patients are ongoing and will provide evidence on the
best antithrombotic therapy in these patients.

15.4 Stroke risk in specific populations
Several specific AF groups should be studied to better characterize
their risk for AF, stroke, and other AF-related complications (e.g.
patients with one stroke risk factor, and non-Caucasian patients).
Confounding factors (e.g. different therapy of concomitant cardio-
vascular diseases) may help to explain the variability in the reported
rates of incident AF, prevalent AF, and AF complications. This also
applies to the effect of gender in AF patients.47

15.5 Anticoagulation in patients with
severe chronic kidney disease
The use of NOACs has not been tested in patients with creatinine
clearance ,30 mL/min, and there is very little evidence on the
effects of OAC in patients on haemodialysis or on other forms of
renal replacement therapy. Studies evaluating OAC in patients
with severe CKD are needed to inform the best management in
this patient group at high risk for stroke and bleeding.

15.6 Left atrial appendage occlusion for
stroke prevention
The most common justification for LAA occlusion devices in clinical
practice is a perceived high bleeding risk and, less often, contraindica-
tions for OAC.459 Unfortunately, LAA occluders have not been
tested in such populations. Furthermore, LAA occluders have not
been compared with NOAC therapy in patients at risk for bleeding,
or with thoracoscopic LAA clipping. There is a clear need to conduct
adequately designed and powered trials to define the clinical role of
LAA occluders compared with NOAC therapy in patients with rela-
tive or absolute contraindications for anticoagulation, and/or in those
suffering from an ischaemic stroke on anticoagulant therapy.

15.7 Anticoagulation in atrial fibrillation
patients after a bleeding or stroke event
At least 2% of anticoagulated patients with AF will experience a ser-
ious bleeding event per year. Observational data suggest that OAC
can be reinitiated even after an intracerebral bleeding event.460,484

Controlled studies evaluating different anticoagulation and stroke
prevention interventions are urgently needed to provide evidence
on the best management of patients who have suffered a bleeding
event that would usually lead to withholding OAC. Some studies
(e.g. APACHE-AF [Apixaban versus Antiplatelet drugs or no antith-
rombotic drugs after anticoagulation-associated intraCerebral HaEm-
orrhage in patients with Atrial Fibrillation]1025) are ongoing, but
adequately powered trials are needed. Similarly, prospectively col-
lected data are needed on the stroke prevention and bleeding risk fol-
lowing (re-)initiation of OAC after stroke or intracranial bleeding.

15.8 Anticoagulation and optimal timing
of non-acute cardioversion
Based on retrospective data, previous recommendations on the safe
time-window in which a cardioversion can be performed in new-
onset AF used ≤48 h as the ‘gold standard’ for non-protected
cardioversion. However, new evidence has emerged that
initiating pre-cardioversion anticoagulation in patients with AF epi-
sodes of ,24 h or even ,12 h would provide even better
safety.642,647,1026– 1028 Further research is needed to establish a clear
safety margin in this clinical situation.

15.9 Competing causes of stroke or
transient ischaemic attack in atrial
fibrillation patients
Prospective RCTs have demonstrated the superiority of carotid
endarterectomy compared to stenting in patients with symptomatic
high-degree stenosis of the internal carotid artery.1029 As endartect-
omy minimizes the need for combination therapy with OAC and
antiplatelets,1030 this approach has appeal in patients with AF to re-
duce bleeding risk. However, few of these studies included patients
with AF. In a large observational study, the composite of in-hospital
mortality, post-procedural stroke, and cardiac complications was
higher in AF patients undergoing carotid stenting (457/7668; 6.0%)
compared with endarterectomy (4438/51 320; 8.6%; P ,

0.0001).1031 Despite adjustment for baseline risk, this may just re-
flect the type of patients referred for each procedure, and further
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randomized studies are needed to confirm the optimal treatment
strategy in AF patients with carotid disease.

15.10 Anticoagulation in patients with
biological heart valves (including
transcatheter aortic valve implantation)
and specific forms of valvular heart disease
The optimal antithrombotic therapy in the first months after bio-
logical valve replacement (including after catheter-based valve re-
placement) is not known. VKAs remain the mainstay during the
initial post-operative period; NOACs probably deliver the same
protection. In patients without AF, many centres use platelet inhibi-
tors only. NOACs appear to be equally effective as VKAs in patients
with moderate aortic stenosis, based on a subanalysis from the
ROCKET-AF trial,1032 as well as the Loire Valley AF project.1033 Fur-
ther data would be helpful to confirm these observations.1034 The
safety and efficacy of NOACs in patients with rheumatic mitral valve
disease has not been evaluated and should be studied.

15.11 Anticoagulation after ‘successful’
catheter ablation
In view of the long-term recurrence rates of AF, this Task Force re-
commends that OAC is continued in AF patients after ‘successful’
catheter ablation. Nonetheless, observational data suggest that
the stroke risk may be lower after catheter ablation of AF compared
with other AF patients. The ongoing EAST – AFNET 4 trial will in-
form, in a more general way, whether rhythm control therapy can
reduce stroke rates in anticoagulated AF patients. In addition, there
seems to be a place for a controlled trial evaluating the termination
of OAC therapy at an interval after ‘successful’ catheter ablation.

15.12 Comparison of rate control agents
Although the use of rate control therapy is very common in AF pa-
tients, robust data comparing rate control therapies are scant, with
the majority of studies being small uncontrolled trials over short
periods of follow-up. Some studies are ongoing [e.g. RATE-AF
(Rate Control Therapy Evaluation in Permanent Atrial Fibrilla-
tion)559] and will investigate the potential benefits of different rate-
controlling agents, characteristics, or biomarkers that can help to
personalize the use of rate control, and the adverse event profile
of specific drugs in defined groups of patients.

15.13 Catheter ablation in persistent and
long-standing persistent AF
While a few recent randomized studies support the use of catheter
or surgical ablation in patients with persistent AF and long-standing
persistent AF,1042 there is a clear need for more data evaluating this
intervention in adequately powered randomized trials.

15.14 Optimal technique for repeat
catheter ablation
PVI emerges as the most important target for catheter ablation of AF.
Although a plethora of different additional ablation techniques have
been published, their added value is questionable in patients undergo-
ing a first catheter ablation, including those with persistent AF.735,1042

Many patients are in need of multiple catheter ablation procedures,

and such interventions often follow local or operator-specific proto-
cols without clear evidence to support the choice of ablation target
or intervention. There is a clear clinical need to define the best ap-
proach in patients who are in need of a second ablation procedure.

15.15 Combination therapy for
maintenance of sinus rhythm
In the follow-up after initially successful catheter ablation, even
when done in experienced centres, many patients will experience
symptomatic recurrences of AF. These patients are often managed
with antiarrhythmic drugs. There is a surprising paucity of data
evaluating different rhythm control interventions in patients with re-
current AF after catheter ablation. Such studies seem reasonable
and feasible.

15.16 Can rhythm control therapy convey
a prognostic benefit in atrial fibrillation
patients?
The progress in rhythm control therapy (catheter ablation, new antiar-
rhythmic drugs) and observational long-term analyses suggest that
rhythm control therapy may have a prognostic benefit in anticoagulated
AF patients. Ongoing trials such as CABANA and EAST – AFNET 4
will provide initial answers to this important question, but more data
are needed, including trials of surgical ablation techniques.

15.17 Thoracoscopic ‘stand-alone’ atrial
fibrillation surgery
Minimally invasive epicardial ablation surgery for the treatment of
stand-alone AF was reported a decade ago.1035 The procedure has
since evolved towards a totally thoracoscopic procedure,1036 and le-
sion sets were extended to a complete left atrial maze.822 Rando-
mized trials using a standardized procedure are urgently needed to
clearly define the benefits and risks of thoracoscopic AF ablation,
and to further support decisions of the AF Heart Team.

15.18 Surgical exclusion of the left atrial
appendage
Exclusion of the LAA has been performed by cardiothoracic surgeons
for decades, but prospective randomized studies comparing the rate
of ischaemic stroke with or without left appendage exclusion are pres-
ently lacking. The LAAOS (Left Atrial Appendage Occlusion Study) III
is currently randomizing cardiac surgery patients with AF to undergo
concomitant occlusion or no occlusion of the appendage.467 More
data are also needed to confirm the safety and efficacy of thoraco-
scopic exclusion, following early positive observational data.1037

15.19 Concomitant atrial fibrillation
surgery
Adequately powered randomized trials are needed, employing sys-
tematic follow-up with uniform lesion sets and energy sources, to
evaluate the benefits and risks of concomitant AF surgery in symp-
tomatic AF patients. An RCT on non-uniform lesion sets with long-
term follow-up is due to publish shortly.1038 Such trials will assist the
AF Heart Team to decide on optimal therapy for individual patients,
including the full repertoire of medical and surgical options for the
treatment of AF.
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16. To do and not to do messages from the Guidelines

Recommendations Classa Levelb

Recommendations for diagnosis and screening of AF

ECG documentation is required to establish the diagnosis of AF. I B

Opportunistic screening for AF is recommended by pulse taking or ECG rhythm strip in patients >65 years of age. I B

In patients with TIA or ischaemic stroke, screening for AF is recommended by short-term ECG recording followed by continuous 
ECG monitoring for at least 72 hours.

I B

It is recommended to interrogate pacemakers and ICDs on a regular basis for atrial high rate episodes (AHRE). Patients with AHRE 
should undergo further ECG monitoring to document AF before initiating AF therapy.

I B

Recommendations for general management of AF

Tailored patient education is recommended in all phases of AF management to support patients’ perception of AF and to improve 
management.

I C

A full cardiovascular evaluation, including an accurate history, careful clinical examination, and assessment of concomitant conditions, 
is recommended in all AF patients.

I C

I C

Transthoracic echocardiography is recommended in all AF patients to guide management.

Use of the modified EHRA symptom scale is recommended in clinical practice and research studies to quantify AF-related symptoms.

I C

The assessment of kidney function by serum creatinine or creatinine clearance is recommended in all AF patients to detect kidney 
disease and to support correct dosing of AF therapy.

I A

Recommendations for stroke prevention in AF

The CHA2DS2-VASc score is recommended for stroke risk prediction in patients with AF. I A

Oral anticoagulation therapy to prevent thromboembolism is recommended for all male AF patients with a CHA2DS2-VASc score of 
2 or more.

I A

Oral anticoagulation therapy to prevent thromboembolism is recommended in all female AF patients with a CHA2DS2-VASc score of 
3 or more.

I A

When oral anticoagulation is initiated in a patient with AF who is eligible for a non vitamin-K-antagonist oral anticoagulant (apixaban, 
dabigatran, edoxaban, or rivaroxaban), a NOAC is recommended in preference to a Vitamin K antagonist.

I A

Vitamin K antagonist therapy (INR 2.0–3.0 or higher) is recommended for stroke prevention in AF patients with moderate-to-
severe mitral stenosis or mechanical heart valves.

I B

NOACs (apixaban, dabigatran, edoxaban, and rivaroxaban) are not recommended in patients with mechanical heart valves (Level of 
evidence B) or moderate-to-severe mitral stenosis (Level of evidence C).

III
(harm)

B C

When patients are treated with a vitamin K antagonist, time in therapeutic range (TTR) should be kept as high as possible and 
closely monitored.

I A

Combinations of oral anticoagulants and platelet inhibitors increase bleeding risk and should be avoided in AF patients without 
another indication for platelet inhibition.

III
(harm)

B

In male or female AF patients without additional stroke risk factors, anticoagulant or antiplatelet therapy is not recommended for 
stroke prevention.

III
(harm)

B

Antiplatelet monotherapy is not recommended for stroke prevention in AF patients, regardless of stroke risk. III
(harm)

A

After surgical occlusion or exclusion of the left atrial appendage, it is recommended to continue anticoagulation in at-risk patients 
with AF for stroke prevention.

I B

Genetic testing before the initiation of vitamin K antagonist therapy is not recommended. III
(no benefit) B

In AF patients with severe active bleeding events, it is recommended to interrupt oral anticoagulation therapy until the underlying 
cause is resolved.

I C

NOACs should be avoided in pregnancy and in women planning a pregnancy.

For patients with atrial flutter, antithrombotic therapy is recommended according to the same risk profile used for AF.

Management of typical atrial flutter with ablation of the cavotricuspid isthmus is recommended for patients failing antiarrhythmic
drug therapy or as first-line treatment considering patient preference.

III
(harm)

C

I B

I B

Lifelong oral anticoagulation to prevent stroke is recommended in hypertrophic cardiomyopathy patients who develop AF. I B

Anticoagulation with heparin or low-molecular-weight heparin immediately after ischaemic stroke is not recommended in AF patients. III
(harm)

A

Systemic thrombolysis with a recombinant tissue plasminogen activator is not recommended if the INR is above 1.7 (or, for patients 
on dabigatran, if activated partial thromboplastin time is outside the normal range).

III
(harm)

C

After TIA or stroke, combination therapy of OAC and an antiplatelet is not recommended. III
(harm)

B

continued
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Recommendations Classa Levelb

Recommendations for rate control of AF

Beta-blockers, digoxin, diltiazem, or verapamil are recommended to control heart rate in AF patients with LVEF ≥40%. I B

Beta-blockers and/or digoxin are recommended to control heart rate in AF patients with LVEF <40%. I B

In patients with permanent AF (i.e. where no attempt to restore sinus rhythm is planned), antiarrhythmic drugs should not routinely 
be used for rate control.

III
(harm)

A

Recommendations for rhythm control of AF

Rhythm control therapy is indicated for symptom improvement in patients with AF. I B

Cardioversion of AF (either electrical or pharmacological) is recommended in symptomatic patients with persistent or long-standing 
persistent AF as part of rhythm control therapy.

I B

pharmacological cardioversion of new-onset AF.
In patients with no history of ischaemic or structural heart disease, flecainide, propafenone, or vernakalant are recommended for

I A

In patients with ischaemic and/or structural heart disease, amiodarone is recommended for cardioversion of AF. I A

I B

Transoesophageal echocardiography (TOE) is recommended to exclude cardiac thrombus as an alternative to preprocedural 

For cardioversion of AF/atrial flutter, effective anticoagulation is recommended for a minimum of 3 weeks before cardioversion.

anticoagulation when early cardioversion is planned.
I B

The choice of antiarrhythmic drug needs to be carefully evaluated, taking into account the presence of comorbidities, cardiovascular 
risk and potential for serious proarrhythmia, extracardiac toxic effects, patient preferences, and symptom burden.

I A

normal left ventricular function and without pathological left ventricular hypertrophy. 
Dronedarone, flecainide, propafenone, or sotalol are recommended for prevention of recurrent symptomatic AF in patients with

I A

Dronedarone is recommended for prevention of recurrent symptomatic AF in patients with stable coronary artery disease, and 
without heart failure.

I A

Amiodarone is recommended for prevention of recurrent symptomatic AF in patients with heart failure. I B

disease or atrioventricular node dysfunction who do not have a functioning permanent pacemaker.
Antiarrhythmic drug therapy is not recommended in patients with prolonged QT interval (> 0.5 s) or with significant sinoatrial node III

(harm)

(no benefit)

C

Catheter ablation of symptomatic paroxysmal AF is recommended to improve AF symptoms in patients who have symptomatic 

further rhythm control therapy, when performed by an electrophysiologist who has received appropriate training and is performing 
recurrences of AF on antiarrhythmic drug therapy (amiodarone, dronedarone, flecainide, propafenone, sotalol) and who prefer

the procedure in an experienced centre.

I A

ACE-Is or ARBs are not recommended for the secondary prevention of paroxysmal AF in patients with little or no underlying heart 
disease.

III B

Moderate regular physical activity is recommended to prevent AF, while athletes should be counselled that long-lasting, more intense 
sports participation can promote AF.

I A

ACE ¼ angiotensin-converting enzyme; AF ¼ atrial fibrillation; AHRE ¼ atrial high rate episodes; ARB ¼ angiotensin receptor blocker; CHA2DS2-VASc ¼ Congestive Heart

failure, hypertension, Age ≥75 (doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65–74, and Sex (female); ECG ¼ electrocardiogram; EHRA ¼ European Heart

Rhythm Association; ICD ¼ implantable cardioverter defibrillator; INR ¼ international normalized ratio; LV ¼ left ventricular; LVEF ¼ left ventricular ejection fraction; LVH ¼ left

ventricular hypertrophy; NOAC ¼ non-vitamin K antagonist oral anticoagulant; OAC ¼ oral anticoagulation; TIA ¼ transient ischaemic attack; TOE ¼ transoesophageal

echocardiography; TTR ¼ time in therapeutic range; VKA ¼ vitamin K antagonist.
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17. A short summary of the management of atrial
fibrillation patients

Here, we provide 17 simple rules to guide the diagnosis and management
of AF patients according to the 2016 ESC Guidelines for the management
of atrial fibrillation developed in cooperation with EACTS.

(1) Use ECG screening in at-risk populations for AF, especially stroke
survivors and the elderly.

(2) Document AF by ECG before starting treatment.
(3) Evaluate all AF patients by clinical evaluation, ECG, and

echocardiogram for underlying cardiovascular conditions such as
hypertension, heart failure, valvular heart disease, and others.

(4) Provide tailored information and education to AF patients to
empower them to support AF management.

(5) Propose lifestyle changes to all suitable AF patients to make their
management more effective.

(6) Treat underlying cardiovascular conditions adequately, e.g. valve
repair or replacement in AF patients with significant valvular heart
disease, treatment of heart failure, or management of
hypertension, among others.

(7) Use oral anticoagulation in all AF patients unless they are at low
risk for stroke based on the CHA2DS2VASc score or have true
contraindications for anticoagulant therapy.

(8) Anticoagulate patients with atrial flutter similar to AF. Offer
isthmus ablation to symptomatic flutter patients.

(9) Reduce all modifiable bleeding risk factors in all AF patients on
oral anticoagulation, e.g. by treating hypertension, minimizing
the duration and intensity of concomitant antiplatelet and
non-steroidal anti-inflammatory drug therapy, treating anaemia
and eliminating causes for blood loss, maintaining stable INR
values in patients on VKAs, and moderating alcohol intake.

(10) Check ventricular rate in all AF patients and use rate control
medications to achieve lenient rate control.

(11) Evaluate AF-related symptoms in all AF patients using the
modified EHRA symptoms scale. Whenever patients have
AF-related symptoms, aim to improve symptoms by adjustment
of rate control therapy and by offering antiarrhythmic drugs,
cardioversion, or catheter or surgical ablation.

(12) Select antiarrhythmic drugs based on their safety profile and
consider catheter or surgical ablation when antiarrhythmic
drugs fail.

(13) Do not offer routine genetic testing in AF patients unless there is
suspicion of an inherited cardiac condition.

(14) Do not use antiplatelet therapy for stroke prevention in AF.
(15) Do not permanently discontinue oral anticoagulation in AF

patients at increased risk of stroke unless such a decision is taken
by a multidisciplinary team.

(16) Do not use rhythm control therapy in asymptomatic AF patients,
nor in patients with permanent AF.

(17) Do not perform cardioversion or catheter ablation without
anticoagulation, unless an atrial thrombus has been ruled out
transoesophageal echocardiogram.

18. Web addenda
Three additional Web figures and two additional Web tables can be
accessed in the Web addenda to the 2016 ESC AF Guidelines, avail-
able at European Heart Journal online and also via the ESC Website
(www.escardio.org/guidelines).
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Morocco: Moroccan Society of Cardiology, Salima Abdelali;
The Netherlands: Netherlands Society of Cardiology, Martin
E. W. Hemels; Norway: Norwegian Society of Cardiology, Ole-
Gunnar Anfinsen; Poland: Polish Cardiac Society, Beata Średniawa;
Portugal: Portuguese Society of Cardiology, Pedro Adragao;
Romania: Romanian Society of Cardiology, Gheorghe-Andrei
Dan; Russian Federation: Russian Society of Cardiology, Evgeny
N. Mikhaylov; San Marino: San Marino Society of Cardiology, Mar-
co Zavatta; Serbia: Cardiology Society of Serbia, Tatjana Potpara;
Slovakia: Slovak Society of Cardiology, Peter Hlivak Slovenia: Slo-
venian Society of Cardiology, Igor Zupan; Spain: Spanish Society of
Cardiology, Angel Arenal; Sweden: Swedish Society of Cardiology,
Frieder Braunschweig; Switzerland: Swiss Society of Cardiology,
Dipen Shah; Tunisia: Tunisian Society of Cardiology and Cardio-
Vascular Surgery, Ag Sana Ouali; Turkey: Turkish Society of Cardi-
ology, Mesut Demir; Ukraine: Ukrainian Association of Cardiology,
Oleg Sychov; United Kingdom: British Cardiovascular Society, Ed
Duncan.
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González-Juanatey JR, Harjola V-P, Jankowska EA, Jessup M, Linde C,
Nihoyannopoulos P, Parissis JT, Pieske B, Riley JP, Rosano GMC, Ruilope LM,
Ruschitzka F, Rutten FH, van der Meer P, The Task Force for the diagnosis and
teatment of acute and chronic heart failure of the European Society of Cardiology
(ESC). 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic
heart failure. Eur Heart J;doi:10.1093/eurheartj/ehw128. Published online ahead of
print 20 May 2016.

223. Lip GY, Heinzel FR, Gaita F, Juanatey JR, Le Heuzey JY, Potpara T, Svendsen JH,
Vos MA, Anker SD, Coats AJ, Haverkamp W, Manolis AS, Chung MK,
Sanders P, Pieske B, Gorenek B, Lane D, Boriani G, Linde C, Hindricks G,
Tsutsui H, Homma S, Brownstein S, Nielsen JC, Lainscak M, Crespo-Leiro M,
Piepoli M, Seferovic P, Savelieva I. European Heart Rhythm Association/Heart Fail-
ure Association joint consensus document on arrhythmias in heart failure, en-
dorsed by the Heart Rhythm Society and the Asia Pacific Heart Rhythm
Society. Europace 2016;18:12–36.

224. McMurray JJ, Packer M, Desai AS, Gong J, Lefkowitz MP, Rizkala AR, Rouleau JL,
Shi VC, Solomon SD, Swedberg K, Zile MR, PARADIGM-HF Investigators and
Committees. Angiotensin-neprilysin inhibition versus enalapril in heart failure. N
Engl J Med 2014;371:993–1004.

225. Ziff OJ, Lane DA, Samra M, Griffith M, Kirchhof P, Lip GY, Steeds RP, Townend J,
Kotecha D. Safety and efficacy of digoxin: systematic review and meta-analysis of
observational and controlled trial data. BMJ 2015;351:h4451.

226. Anselmino M, Matta M, D’Ascenzo F, Bunch TJ, Schilling RJ, Hunter RJ, Pappone C,
Neumann T, Noelker G, Fiala M, Bertaglia E, Frontera A, Duncan E, Nalliah C,

ESC GuidelinesPage 68 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://dx.doi.org/10.1093/eurheartj/ehw128
http://eurheartj.oxfordjournals.org/


Jais P, Weerasooriya R, Kalman JM, Gaita F. Catheter ablation of atrial fibrillation in
patients with left ventricular systolic dysfunction: a systematic review and
meta-analysis. Circ Arrhythm Electrophysiol 2014;7:1011–1018.

227. Ganesan AN, Nandal S, Luker J, Pathak RK, Mahajan R, Twomey D, Lau DH,
Sanders P. Catheter ablation of atrial fibrillation in patients with concomitant
left ventricular impairment: a systematic review of efficacy and effect on ejection
fraction. Heart Lung Circ 2015;24:270–280.

228. Khan MN, Jais P, Cummings J, Di Biase L, Sanders P, Martin DO, Kautzner J, Hao S,
Themistoclakis S, Fanelli R, Potenza D, Massaro R, Wazni O, Schweikert R,
Saliba W, Wang P, Al-Ahmad A, Beheiry S, Santarelli P, Starling RC, Dello
Russo A, Pelargonio G, Brachmann J, Schibgilla V, Bonso A, Casella M,
Raviele A, Haissaguerre M, Natale A, PABA-CHF Investigators. Pulmonary-vein
isolation for atrial fibrillation in patients with heart failure. N Engl J Med 2008;
359:1778–1785.

229. Gupta S, Figueredo VM. Tachycardia mediated cardiomyopathy: pathophysiology,
mechanisms, clinical features and management. Int J Cardiol 2014;172:40–46.

230. Kusunose K, Yamada H, Nishio S, Tomita N, Niki T, Yamaguchi K, Koshiba K,
Yagi S, Taketani Y, Iwase T, Soeki T, Wakatsuki T, Akaike M, Sata M. Clinical utility
of single-beat E/e’ obtained by simultaneous recording of flow and tissue Doppler
velocities in atrial fibrillation with preserved systolic function. JACC Cardiovasc
Imaging 2009;2:1147–1156.

231. Li C, Zhang J, Zhou C, Huang L, Tang H, Rao L. Will simultaneous measurement of
E/e’ index facilitate the non-invasive assessment of left ventricular filling pressure
in patients with non-valvular atrial fibrillation? Eur J Echocardiogr 2010;11:
296–301.

232. Senechal M, O’Connor K, Deblois J, Magne J, Dumesnil JG, Pibarot P, Bergeron S,
Poirier P. A simple Doppler echocardiography method to evaluate pulmonary ca-
pillary wedge pressure in patients with atrial fibrillation. Echocardiography 2008;25:
57–63.

233. Sohn DW, Song JM, Zo JH, Chai IH, Kim HS, Chun HG, Kim HC. Mitral annulus
velocity in the evaluation of left ventricular diastolic function in atrial fibrillation.
J Am Soc Echocardiogr 1999;12:927–931.

234. Wada Y, Murata K, Tanaka T, Nose Y, Kihara C, Uchida K, Okuda S, Susa T,
Kishida Y, Matsuzaki M. Simultaneous Doppler tracing of transmitral inflow and
mitral annular velocity as an estimate of elevated left ventricular filling pressure
in patients with atrial fibrillation. Circ J 2012;76:675–681.

235. Kelly JP, Mentz RJ, Mebazaa A, Voors AA, Butler J, Roessig L, Fiuzat M, Zannad F,
Pitt B, O’Connor CM, Lam CS. Patient selection in heart failure with preserved
ejection fraction clinical trials. J Am Coll Cardiol 2015;65:1668–1682.

236. Schneider MP, Hua TA, Bohm M, Wachtell K, Kjeldsen SE, Schmieder RE. Preven-
tion of atrial fibrillation by Renin-Angiotensin system inhibition a meta-analysis.
J Am Coll Cardiol 2010;55:2299–2307.

237. Healey JS, Baranchuk A, Crystal E, Morillo CA, Garfinkle M, Yusuf S, Connolly SJ.
Prevention of atrial fibrillation with angiotensin-converting enzyme inhibitors and
angiotensin receptor blockers: a meta-analysis. J Am Coll Cardiol 2005;45:
1832–1839.

238. Jibrini MB, Molnar J, Arora RR. Prevention of atrial fibrillation by way of abrogation
of the renin-angiotensin system: a systematic review and meta-analysis. Am J Ther
2008;15:36–43.

239. Ducharme A, Swedberg K, Pfeffer MA, Cohen-Solal A, Granger CB, Maggioni AP,
Michelson EL, McMurray JJ, Olsson L, Rouleau JL, Young JB, Olofsson B, Puu M,
Yusuf S, CHARM Investigators. Prevention of atrial fibrillation in patients with
symptomatic chronic heart failure by candesartan in the Candesartan in Heart fail-
ure: Assessment of Reduction in Mortality and morbidity (CHARM) program. Am
Heart J 2006;152:86–92.

240. GISSI-AF Investigators, Disertori M, Latini R, Barlera S, Franzosi MG, Staszewsky L,
Maggioni AP, Lucci D, Di Pasquale G, Tognoni G. Valsartan for prevention of re-
current atrial fibrillation. N Engl J Med 2009;360:1606–1617.

241. Goette A, Schon N, Kirchhof P, Breithardt G, Fetsch T, Hausler KG, Klein HU,
Steinbeck G, Wegscheider K, Meinertz T. Angiotensin II-antagonist in paroxysmal
atrial fibrillation (ANTIPAF) trial. Circ Arrhythm Electrophysiol 2012;5:43–51.

242. Active I Investigators, Yusuf S, Healey JS, Pogue J, Chrolavicius S, Flather M,
Hart RG, Hohnloser SH, Joyner CD, Pfeffer MA, Connolly SJ. Irbesartan in pa-
tients with atrial fibrillation. N Engl J Med 2011;364:928–938.

243. Swedberg K, Zannad F, McMurray JJ, Krum H, van Veldhuisen DJ, Shi H, Vincent J,
Pitt B. Eplerenone and atrial fibrillation in mild systolic heart failure: results from
the EMPHASIS-HF (Eplerenone in Mild Patients Hospitalization And SurvIval
Study in Heart Failure) study. J Am Coll Cardiol 2012;59:1598–1603.

244. Goette A, Staack T, Rocken C, Arndt M, Geller JC, Huth C, Ansorge S, Klein HU,
Lendeckel U. Increased expression of extracellular signal-regulated kinase and
angiotensin-converting enzyme in human atria during atrial fibrillation. J Am Coll
Cardiol 2000;35:1669–1677.

245. Marott SC, Nielsen SF, Benn M, Nordestgaard BG. Antihypertensive treatment
and risk of atrial fibrillation: a nationwide study. Eur Heart J 2014;35:1205–1214.

246. Wachtell K, Lehto M, Gerdts E, Olsen MH, Hornestam B, Dahlof B, Ibsen H,
Julius S, Kjeldsen SE, Lindholm LH, Nieminen MS, Devereux RB. Angiotensin II re-
ceptor blockade reduces new-onset atrial fibrillation and subsequent stroke com-
pared to atenolol: the Losartan Intervention For End Point Reduction in
Hypertension (LIFE) study. J Am Coll Cardiol 2005;45:712–719.

247. Manolis AJ, Rosei EA, Coca A, Cifkova R, Erdine SE, Kjeldsen S, Lip GY,
Narkiewicz K, Parati G, Redon J, Schmieder R, Tsioufis C, Mancia G. Hypertension
and atrial fibrillation: diagnostic approach, prevention and treatment. Position pa-
per of the Working Group ‘Hypertension Arrhythmias and Thrombosis’ of the
European Society of Hypertension. J Hypertens 2012;30:239–252.

248. Madrid AH, Bueno MG, Rebollo JM, Marin I, Pena G, Bernal E, Rodriguez A,
Cano L, Cano JM, Cabeza P, Moro C. Use of irbesartan to maintain sinus rhythm
in patients with long-lasting persistent atrial fibrillation: a prospective and rando-
mized study. Circulation 2002;106:331–336.

249. Ueng K-C, Tsai T-P, Yu W-C, Tsai C-F, Lin M-C, Chan K-C, Chen C-Y, Wu D-J,
Lin C-S, Chen S-A. Use of enalapril to facilitate sinus rhythm maintenance after
external cardioversion of long-standing persistent atrial fibrillation. Results of a
prospective and controlled study. Eur Heart J 2003;24:2090–2098.

250. Anand K, Mooss AN, Hee TT, Mohiuddin SM. Meta-analysis: inhibition of
renin-angiotensin system prevents new-onset atrial fibrillation. Am Heart J 2006;
152:217–222.

251. Tveit A, Seljeflot I, Grundvold I, Abdelnoor M, Smith P, Arnesen H. Effect of can-
desartan and various inflammatory markers on maintenance of sinus rhythm after
electrical cardioversion for atrial fibrillation. Am J Cardiol 2007;99:1544–1548.

252. Furberg CD, Psaty BM, Manolio TA, Gardin JM, Smith VE, Rautaharju PM. Preva-
lence of atrial fibrillation in elderly subjects (the Cardiovascular Health Study). Am
J Cardiol 1994;74:236–241.

253. Vahanian A, Alfieri O, Andreotti F, Antunes MJ, Baron-Esquivias G,
Baumgartner H, Borger MA, Carrel TP, De Bonis M, Evangelista A, Falk V,
Iung B, Lancellotti P, Pierard L, Price S, Schafers HJ, Schuler G, Stepinska J,
Swedberg K, Takkenberg J, Von Oppell UO, Windecker S, Zamorano JL,
Zembala M, Joint Task Force on the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC), European Association for Cardio-
Thoracic Surgery (EACTS). Guidelines on the management of valvular heart dis-
ease (version 2012). Eur Heart J 2012;33:2451–2496.

254. Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP III, Guyton RA,
O’Gara PT, Ruiz CE, Skubas NJ, Sorajja P, Sundt TM III, Thomas JD. 2014 AHA/
ACC guideline for the management of patients with valvular heart disease: execu-
tive summary: a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol 2014;63:
2438–2488.

255. Nieuwlaat R, Capucci A, Camm AJ, Olsson SB, Andresen D, Davies DW, Cobbe S,
Breithardt G, Le Heuzey JY, Prins MH, Levy S, Crijns HJ. Atrial fibrillation manage-
ment: a prospective survey in ESC member countries: the Euro Heart Survey on
Atrial Fibrillation. Eur Heart J 2005;26:2422–2434.

256. Moretti M, Fabris E, Morosin M, Merlo M, Barbati G, Pinamonti B, Gatti G,
Pappalardo A, Sinagra G. Prognostic significance of atrial fibrillation and severity
of symptoms of heart failure in patients with low gradient aortic stenosis and pre-
served left ventricular ejection fraction. Am J Cardiol 2014;114:1722–1728.

257. Ngaage DL, Schaff HV, Mullany CJ, Barnes S, Dearani JA, Daly RC, Orszulak TA,
Sundt TM III. Influence of preoperative atrial fibrillation on late results of mitral
repair: is concomitant ablation justified? Ann Thorac Surg 2007;84:434–442; dis-
cussion 442–433.

258. Ngaage DL, Schaff HV, Barnes SA, Sundt TM III, Mullany CJ, Dearani JA, Daly RC,
Orszulak TA. Prognostic implications of preoperative atrial fibrillation in patients
undergoing aortic valve replacement: is there an argument for concomitant ar-
rhythmia surgery? Ann Thorac Surg 2006;82:1392–1399.

259. Eguchi K, Ohtaki E, Matsumura T, Tanaka K, Tohbaru T, Iguchi N, Misu K, Asano R,
Nagayama M, Sumiyoshi T, Kasegawa H, Hosoda S. Pre-operative atrial fibrillation
as the key determinant of outcome of mitral valve repair for degenerative mitral
regurgitation. Eur Heart J 2005;26:1866–1872.

260. Lim E, Barlow CW, Hosseinpour AR, Wisbey C, Wilson K, Pidgeon W,
Charman S, Barlow JB, Wells FC. Influence of atrial fibrillation on outcome follow-
ing mitral valve repair. Circulation 2001;104:I59–63.

261. Maan A, Heist EK, Passeri J, Inglessis I, Baker J, Ptaszek L, Vlahakes G, Ruskin JN,
Palacios I, Sundt T, Mansour M. Impact of atrial fibrillation on outcomes in patients
who underwent transcatheter aortic valve replacement. Am J Cardiol 2015;115:
220–226.

262. Barbash IM, Minha S, Ben-Dor I, Dvir D, Torguson R, Aly M, Bond E, Satler LF,
Pichard AD, Waksman R. Predictors and clinical implications of atrial fibrillation
in patients with severe aortic stenosis undergoing transcatheter aortic valve im-
plantation. Catheter Cardiovasc Interv 2015;85:468–477.

263. Halperin JL, Hart RG. Atrial fibrillation and stroke: new ideas, persisting dilemmas.
Stroke 1988;19:937–941.

ESC Guidelines Page 69 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


264. Messika-Zeitoun D, Bellamy M, Avierinos JF, Breen J, Eusemann C, Rossi A,
Behrenbeck T, Scott C, Tajik JA, Enriquez-Sarano M. Left atrial remodelling in mi-
tral regurgitation—methodologic approach, physiological determinants, and out-
come implications: a prospective quantitative Doppler-echocardiographic and
electron beam-computed tomographic study. Eur Heart J 2007;28:1773–1781.

265. Calvo N, Bisbal F, Guiu E, Ramos P, Nadal M, Tolosana JM, Arbelo E, Berruezo A,
Sitges M, Brugada J, Mont L. Impact of atrial fibrillation-induced tachycardiomyo-
pathy in patients undergoing pulmonary vein isolation. Int J Cardiol 2013;168:
4093–4097.

266. Edner M, Caidahl K, Bergfeldt L, Darpo B, Edvardsson N, Rosenqvist M. Prospect-
ive study of left ventricular function after radiofrequency ablation of atrioventricu-
lar junction in patients with atrial fibrillation. Br Heart J 1995;74:261–267.

267. Gertz ZM, Raina A, Saghy L, Zado ES, Callans DJ, Marchlinski FE, Keane MG,
Silvestry FE. Evidence of atrial functional mitral regurgitation due to atrial fibrilla-
tion: reversal with arrhythmia control. J Am Coll Cardiol 2011;58:1474–1481.

268. Kihara T, Gillinov AM, Takasaki K, Fukuda S, Song JM, Shiota M, Shiota T. Mitral
regurgitation associated with mitral annular dilation in patients with lone atrial fib-
rillation: an echocardiographic study. Echocardiography 2009;26:885–889.

269. Zhou X, Otsuji Y, Yoshifuku S, Yuasa T, Zhang H, Takasaki K, Matsukida K,
Kisanuki A, Minagoe S, Tei C. Impact of atrial fibrillation on tricuspid and mitral
annular dilatation and valvular regurgitation. Circ J 2002;66:913–916.

270. Ring L, Dutka DP, Wells FC, Fynn SP, Shapiro LM, Rana BS. Mechanisms of atrial
mitral regurgitation: insights using 3D transoesophageal echo. Eur Heart J Cardio-
vasc Imaging 2014;15:500–508.

271. Vahanian A, Alfieri O, Andreotti F, Antunes MJ, Baron-Esquivias G,
Baumgartner H, Borger MA, Carrel TP, De Bonis M, Evangelista A, Falk V,
Lung B, Lancellotti P, Pierard L, Price S, Schafers HJ, Schuler G, Stepinska J,
Swedberg K, Takkenberg J, Von Oppell UO, Windecker S, Zamorano JL,
Zembala M, ESC Committee for Practice Guidelines (CPG), Joint Task Force
on the Management of Valvular Heart Disease of the European Society of Cardi-
ology (ESC), European Association for Cardio-Thoracic Surgery (EACTS).
Guidelines on the management of valvular heart disease (version 2012): the Joint
Task Force on the Management of Valvular Heart Disease of the European Soci-
ety of Cardiology (ESC) and the European Association for Cardio-Thoracic Sur-
gery (EACTS). Eur J Cardiothorac Surg 2012;42:S1–44.

272. Molteni M, Polo Friz H, Primitz L, Marano G, Boracchi P, Cimminiello C. The def-
inition of valvular and non-valvular atrial fibrillation: results of a physicians’ survey.
Europace 2014;16:1720–1725.

273. Blackshear JL, Odell JA. Appendage obliteration to reduce stroke in cardiac sur-
gical patients with atrial fibrillation. Ann Thorac Surg 1996;61:755–759.

274. Szekely P. Systemic Embolism and Anticoagulant Prophylaxis in Rheumatic Heart
Disease. Br Med J 1964;1:1209–1212.

275. De Caterina R, Camm AJ. What is ‘valvular’ atrial fibrillation? A reappraisal. Eur
Heart J 2014;35:3328–3335.

276. Goldstone AB, Patrick WL, Cohen JE, Aribeana CN, Popat R, Woo YJ. Early sur-
gical intervention or watchful waiting for the management of asymptomatic mitral
regurgitation: a systematic review and meta-analysis. Ann Cardiothorac Surg 2015;4:
220–229.

277. Schoen T, Pradhan AD, Albert CM, Conen D. Type 2 diabetes mellitus and risk of
incident atrial fibrillation in women. J Am Coll Cardiol 2012;60:1421–1428.

278. Du X, Ninomiya T, de Galan B, Abadir E, Chalmers J, Pillai A, Woodward M,
Cooper M, Harrap S, Hamet P, Poulter N, Lip GY, Patel A. Risks of cardiovascular
events and effects of routine blood pressure lowering among patients with type 2
diabetes and atrial fibrillation: results of the ADVANCE study. Eur Heart J 2009;30:
1128–1135.

279. Rizzo MR, Sasso FC, Marfella R, Siniscalchi M, Paolisso P, Carbonara O,
Capoluongo MC, Lascar N, Pace C, Sardu C, Passavanti B, Barbieri M,
Mauro C, Paolisso G. Autonomic dysfunction is associated with brief episodes
of atrial fibrillation in type 2 diabetes. J Diabetes Complications 2015;29:88–92.

280. Olson TM, Terzic A. Human K(ATP) channelopathies: diseases of metabolic
homeostasis. Pflugers Arch 2010;460:295–306.

281. Chung MK, Martin DO, Sprecher D, Wazni O, Kanderian A, Carnes CA, Bauer JA,
Tchou PJ, Niebauer MJ, Natale A, Van Wagoner DR. C-reactive protein elevation
in patients with atrial arrhythmias: inflammatory mechanisms and persistence of
atrial fibrillation. Circulation 2001;104:2886–2891.

282. Donath MY, Shoelson SE. Type 2 diabetes as an inflammatory disease. Nat Rev Im-
munol 2011;11:98–107.

283. Ziolo MT, Mohler PJ. Defining the role of oxidative stress in atrial fibrillation and
diabetes. J Cardiovasc Electrophysiol 2015;26:223–225.

284. Fatemi O, Yuriditsky E, Tsioufis C, Tsachris D, Morgan T, Basile J, Bigger T,
Cushman W, Goff D, Soliman EZ, Thomas A, Papademetriou V. Impact of inten-
sive glycemic control on the incidence of atrial fibrillation and associated cardio-
vascular outcomes in patients with type 2 diabetes mellitus (from the Action to
Control Cardiovascular Risk in Diabetes Study). Am J Cardiol 2014;114:
1217–1222.

285. Overvad TF, Skjoth F, Lip GY, Lane DA, Albertsen IE, Rasmussen LH, Larsen TB.
Duration of Diabetes Mellitus and Risk of Thromboembolism and Bleeding in At-
rial Fibrillation: Nationwide Cohort Study. Stroke 2015;46:2168–2174.

286. Chang S-H, Wu L-S, Chiou M-J, Liu J-R, Yu K-H, Kuo C-F, Wen M-S, Chen W-J,
Yeh Y-H, See L-C. Association of metformin with lower atrial fibrillation risk
among patients with type 2 diabetes mellitus: a population-based dynamic cohort
and in vitro studies. Cardiovasc Diabetol 2014;13:123.

287. Lip GY, Clementy N, Pierre B, Boyer M, Fauchier L. The impact of associated dia-
betic retinopathy on stroke and severe bleeding risk in diabetic patients with atrial
fibrillation: the Loire valley atrial fibrillation project. Chest 2015;147:1103–1110.

288. Huxley RR, Misialek JR, Agarwal SK, Loehr LR, Soliman EZ, Chen LY, Alonso A.
Physical activity, obesity, weight change, and risk of atrial fibrillation: the Athero-
sclerosis Risk in Communities study. Circ Arrhythm Electrophysiol 2014;7:620–625.

289. Murphy NF, MacIntyre K, Stewart S, Hart CL, Hole D, McMurray JJ. Long-term
cardiovascular consequences of obesity: 20-year follow-up of more than 15
000 middle-aged men and women (the Renfrew-Paisley study). Eur Heart J
2006;27:96–106.

290. Wanahita N, Messerli FH, Bangalore S, Gami AS, Somers VK, Steinberg JS. Atrial
fibrillation and obesity—results of a meta-analysis. Am Heart J 2008;155:310–315.

291. Wang TJ, Parise H, Levy D, D’Agostino RB Sr, Wolf PA, Vasan RS, Benjamin EJ.
Obesity and the risk of new-onset atrial fibrillation. JAMA 2004;292:2471–2477.

292. Overvad TF, Rasmussen LH, Skjoth F, Overvad K, Lip GY, Larsen TB. Body mass
index and adverse events in patients with incident atrial fibrillation. Am J Med 2013;
126:640.e649–617.

293. Karason K, Molgaard H, Wikstrand J, Sjostrom L. Heart rate variability in obesity
and the effect of weight loss. Am J Cardiol 1999;83:1242–1247.

294. Russo C, Jin Z, Homma S, Rundek T, Elkind MS, Sacco RL, Di Tullio MR. Effect of
obesity and overweight on left ventricular diastolic function: a community-based
study in an elderly cohort. J Am Coll Cardiol 2011;57:1368–1374.

295. Visser M, Bouter LM, McQuillan GM, Wener MH, Harris TB. Elevated C-reactive
protein levels in overweight and obese adults. JAMA 1999;282:2131–2135.

296. Pathak RK, Middeldorp ME, Meredith M, Mehta AB, Mahajan R, Wong CX,
Twomey D, Elliott AD, Kalman JM, Abhayaratna WP, Lau DH, Sanders P. Long-
Term Effect of Goal-Directed Weight Management in an Atrial Fibrillation Co-
hort: A Long-Term Follow-Up Study (LEGACY). J Am Coll Cardiol 2015;65:
2159–2169.

297. Pathak RK, Elliott A, Middeldorp ME, Meredith M, Mehta AB, Mahajan R,
Hendriks JM, Twomey D, Kalman JM, Abhayaratna WP, Lau DH, Sanders P. Impact
of CARDIOrespiratory FITness on Arrhythmia Recurrence in Obese Individuals
With Atrial Fibrillation: The CARDIO-FIT Study. J Am Coll Cardiol 2015;66:
985–996.

298. Cha YM, Friedman PA, Asirvatham SJ, Shen WK, Munger TM, Rea RF, Brady PA,
Jahangir A, Monahan KH, Hodge DO, Meverden RA, Gersh BJ, Hammill SC,
Packer DL. Catheter ablation for atrial fibrillation in patients with obesity. Circula-
tion 2008;117:2583–2590.

299. Jongnarangsin K, Chugh A, Good E, Mukerji S, Dey S, Crawford T, Sarrazin JF,
Kuhne M, Chalfoun N, Wells D, Boonyapisit W, Pelosi F Jr, Bogun F, Morady F,
Oral H. Body mass index, obstructive sleep apnea, and outcomes of catheter ab-
lation of atrial fibrillation. J Cardiovasc Electrophysiol 2008;19:668–672.

300. Guijian L, Jinchuan Y, Rongzeng D, Jun Q, Jun W, Wenqing Z. Impact of body mass
index on atrial fibrillation recurrence: a meta-analysis of observational studies. Pa-
cing Clin Electrophysiol 2013;36:748–756.

301. Zhuang J, Lu Y, Tang K, Peng W, Xu Y. Influence of body mass index on recurrence
and quality of life in atrial fibrillation patients after catheter ablation: a
meta-analysis and systematic review. Clin Cardiol 2013;36:269–275.

302. Ector J, Dragusin O, Adriaenssens B, Huybrechts W, Willems R, Ector H,
Heidbuchel H. Obesity is a major determinant of radiation dose in patients under-
going pulmonary vein isolation for atrial fibrillation. J Am Coll Cardiol 2007;50:
234–242.

303. Shoemaker MB, Muhammad R, Farrell M, Parvez B, White BW, Streur M,
Stubblefield T, Rytlewski J, Parvathaneni S, Nagarakanti R, Roden DM,
Saavedra P, Ellis C, Whalen SP, Darbar D. Relation of morbid obesity and female
gender to risk of procedural complications in patients undergoing atrial fibrillation
ablation. Am J Cardiol 2013;111:368–373.

304. Vizzardi E, Sciatti E, Bonadei I, D’Aloia A, Curnis A, Metra M. Obstructive sleep
apnoea-hypopnoea and arrhythmias: new updates. J Cardiovasc Med (Hagerstown)
2014, doi 10.2459/JCM.0000000000000043.

305. Digby GC, Baranchuk A. Sleep apnea and atrial fibrillation; 2012 update. Curr Car-
diol Rev 2012;8:265–272.

306. Lin YK, Lai MS, Chen YC, Cheng CC, Huang JH, Chen SA, Chen YJ, Lin CI. Hyp-
oxia and reoxygenation modulate the arrhythmogenic activity of the pulmonary
vein and atrium. Clin Sci (Lond) 2012;122:121–132.

307. Linz D. Atrial fibrillation in obstructive sleep apnea: atrial arrhythmogenic sub-
strate of a different sort. Am J Cardiol 2012;110:1071.

ESC GuidelinesPage 70 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


308. Patel D, Mohanty P, Di Biase L, Shaheen M, Lewis WR, Quan K, Cummings JE,
Wang P, Al-Ahmad A, Venkatraman P, Nashawati E, Lakkireddy D,
Schweikert R, Horton R, Sanchez J, Gallinghouse J, Hao S, Beheiry S,
Cardinal DS, Zagrodzky J, Canby R, Bailey S, Burkhardt JD, Natale A. Safety and
efficacy of pulmonary vein antral isolation in patients with obstructive sleep apnea:
the impact of continuous positive airway pressure. Circ Arrhythm Electrophysiol
2010;3:445–451.

309. Fein AS, Shvilkin A, Shah D, Haffajee CI, Das S, Kumar K, Kramer DB,
Zimetbaum PJ, Buxton AE, Josephson ME, Anter E. Treatment of obstructive
sleep apnea reduces the risk of atrial fibrillation recurrence after catheter abla-
tion. J Am Coll Cardiol 2013;62:300–305.

310. Naruse Y, Tada H, Satoh M, Yanagihara M, Tsuneoka H, Hirata Y, Ito Y, Kuroki K,
Machino T, Yamasaki H, Igarashi M, Sekiguchi Y, Sato A, Aonuma K. Concomitant
obstructive sleep apnea increases the recurrence of atrial fibrillation following
radiofrequency catheter ablation of atrial fibrillation: clinical impact of continuous
positive airway pressure therapy. Heart Rhythm 2013;10:331–337.

311. Neilan TG, Farhad H, Dodson JA, Shah RV, Abbasi SA, Bakker JP, Michaud GF, van
der Geest R, Blankstein R, Steigner M, John RM, Jerosch-Herold M, Malhotra A,
Kwong RY. Effect of sleep apnea and continuous positive airway pressure on car-
diac structure and recurrence of atrial fibrillation. J Am Heart Assoc 2013;2:
e000421.

312. Li L, Wang ZW, Li J, Ge X, Guo LZ, Wang Y, Guo WH, Jiang CX, Ma CS. Efficacy of
catheter ablation of atrial fibrillation in patients with obstructive sleep apnoea
with and without continuous positive airway pressure treatment: a meta-analysis
of observational studies. Europace 2014;16:1309–1314.

313. Cowie MR, Woehrle H, Wegscheider K, Angermann C, d’Ortho MP, Erdmann E,
Levy P, Simonds AK, Somers VK, Zannad F, Teschler H. Adaptive Servo-
Ventilation for Central Sleep Apnea in Systolic Heart Failure. N Engl J Med
2015;373:1095–1105.

314. Bitter T, Nolker G, Vogt J, Prinz C, Horstkotte D, Oldenburg O. Predictors of re-
currence in patients undergoing cryoballoon ablation for treatment of atrial fibril-
lation: the independent role of sleep-disordered breathing. J Cardiovasc
Electrophysiol 2012;23:18–25.

315. Ng CY, Liu T, Shehata M, Stevens S, Chugh SS, Wang X. Meta-analysis of obstruct-
ive sleep apnea as predictor of atrial fibrillation recurrence after catheter ablation.
Am J Cardiol 2011;108:47–51.

316. Hart RG, Eikelboom JW, Brimble KS, McMurtry MS, Ingram AJ. Stroke prevention
in atrial fibrillation patients with chronic kidney disease. Can J Cardiol 2013;29:
S71–78.

317. Roldan V, Marin F, Fernandez H, Manzano-Fernandez S, Gallego P, Valdes M,
Vicente V, Lip GY. Renal impairment in a "real-life" cohort of anticoagulated pa-
tients with atrial fibrillation (implications for thromboembolism and bleeding). Am
J Cardiol 2013;111:1159–1164.

318. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, Pogue J,
Reilly PA, Themeles E, Varrone J, Wang S, Alings M, Xavier D, Zhu J, Diaz R,
Lewis BS, Darius H, Diener HC, Joyner CD, Wallentin L, RE-LY Steering Commit-
tee and Investigators. Dabigatran versus warfarin in patients with atrial fibrillation.
N Engl J Med 2009;361:1139–1151.

319. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M,
Al-Khalidi HR, Ansell J, Atar D, Avezum A, Bahit MC, Diaz R, Easton JD,
Ezekowitz JA, Flaker G, Garcia D, Geraldes M, Gersh BJ, Golitsyn S, Goto S,
Hermosillo AG, Hohnloser SH, Horowitz J, Mohan P, Jansky P, Lewis BS,
Lopez-Sendon JL, Pais P, Parkhomenko A, Verheugt FW, Zhu J, Wallentin L, AR-
ISTOTLE Committees and Investigators. Apixaban versus warfarin in patients
with atrial fibrillation. N Engl J Med 2011;365:981–992.

320. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, Breithardt G,
Halperin JL, Hankey GJ, Piccini JP, Becker RC, Nessel CC, Paolini JF,
Berkowitz SD, Fox KA, Califf RM, ROCKET AF Investigators. Rivaroxaban versus
warfarin in nonvalvular atrial fibrillation. N Engl J Med 2011;365:883–891.

321. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL,
Waldo AL, Ezekowitz MD, Weitz JI, Spinar J, Ruzyllo W, Ruda M, Koretsune Y,
Betcher J, Shi M, Grip LT, Patel SP, Patel I, Hanyok JJ, Mercuri M, Antman EM,
Investigators EA-T. Edoxaban versus warfarin in patients with atrial fibrillation.
N Engl J Med 2013;369:2093–2104.

322. Page K, Marwick TH, Lee R, Grenfell R, Abhayaratna WP, Aggarwal A, Briffa TG,
Cameron J, Davidson PM, Driscoll A, Garton-Smith J, Gascard DJ, Hickey A,
Korczyk D, Mitchell JA, Sanders R, Spicer D, Stewart S, Wade V. A systematic ap-
proach to chronic heart failure care: a consensus statement. Med J Aust 2014;201:
146–150.

323. Stock S, Pitcavage JM, Simic D, Altin S, Graf C, Feng W, Graf TR. Chronic care
model strategies in the United States and Germany deliver patient-centered, high-
quality diabetes care. Health Aff (Millwood) 2014;33:1540–1548.

324. Lundstrom H, Siersma V, Nielsen AB, Brodersen J, Reventlow S, Andersen PK, de
Fine Olivarius N. The effectiveness of structured personal care of type 2 diabetes

on recurrent outcomes: a 19 year follow-up of the study Diabetes Care in Gen-
eral Practice (DCGP). Diabetologia 2014;57:1119–1123.

325. Berti D, Hendriks JM, Brandes A, Deaton C, Crijns HJ, Camm AJ, Hindricks G,
Moons P, Heidbuchel H. A proposal for interdisciplinary, nurse-coordinated atrial
fibrillation expert programmes as a way to structure daily practice. Eur Heart J
2013;34:2725–2730.

326. Wagner EH, Austin BT, Von Korff M. Organizing care for patients with chronic
illness. Milbank Q 1996;74:511–544.

327. Nieuwlaat R, Olsson SB, Lip GY, Camm AJ, Breithardt G, Capucci A, Meeder JG,
Prins MH, Levy S, Crijns HJ, Euro Heart Survey Investigators. Guideline-adherent
antithrombotic treatment is associated with improved outcomes compared with
undertreatment in high-risk patients with atrial fibrillation. The Euro Heart Survey on
Atrial Fibrillation. Am Heart J 2007;153:1006–1012.

328. Nuno R, Coleman K, Bengoa R, Sauto R. Integrated care for chronic conditions:
the contribution of the ICCC Framework. Health Policy 2012;105:55–64.

329. Kirchhof P, Nabauer M, Gerth A, Limbourg T, Lewalter T, Goette A,
Wegscheider K, Treszl A, Meinertz T, Oeff M, Ravens U, Breithardt G,
Steinbeck G. Impact of the type of centre on management of AF patients: surpris-
ing evidence for differences in antithrombotic therapy decisions. Thromb Haemost
2011;105:1010–1023.

330. Hendriks JM, de Wit R, Crijns HJ, Vrijhoef HJ, Prins MH, Pisters R, Pison LA,
Blaauw Y, Tieleman RG. Nurse-led care vs. usual care for patients with atrial fib-
rillation: results of a randomized trial of integrated chronic care vs. routine clinical
care in ambulatory patients with atrial fibrillation. Eur Heart J 2012;33:2692–2699.

331. Hendriks J, Tomini F, van Asselt T, Crijns H, Vrijhoef H. Cost-effectiveness of a
specialized atrial fibrillation clinic vs. usual care in patients with atrial fibrillation.
Europace 2013;15:1128–1135.

332. Stewart S, Ball J, Horowitz JD, Marwick TH, Mahadevan G, Wong C,
Abhayaratna WP, Chan YK, Esterman A, Thompson DR, Scuffham PA,
Carrington MJ. Standard versus atrial fibrillation-specific management strategy
(SAFETY) to reduce recurrent admission and prolong survival: pragmatic, multi-
centre, randomised controlled trial. Lancet 2015;385:775–784.

333. Tran HN, Tafreshi J, Hernandez EA, Pai SM, Torres VI, Pai RG. A multidisciplinary
atrial fibrillation clinic. Curr Cardiol Rev 2013;9:55–62.

334. Conti A, Canuti E, Mariannini Y, Viviani G, Poggioni C, Boni V, Pini R, Vanni S,
Padeletti L, Gensini GF. Clinical management of atrial fibrillation: early interven-
tions, observation, and structured follow-up reduce hospitalizations. Am J Emerg
Med 2012;30:1962–1969.

335. Carter L, Gardner M, Magee K, Fearon A, Morgulis I, Doucette S, Sapp JL, Gray C,
Abdelwahab A, Parkash R. An Integrated Management Approach to Atrial Fibril-
lation. J Am Heart Assoc 2016;5:e002950.

336. Peterson ED, Ho PM, Barton M, Beam C, Burgess LH, Casey DE Jr., Drozda JP Jr.,
Fonarow GC, Goff D Jr., Grady KL, King DE, King ML, Masoudi FA, Nielsen DR,
Stanko S. ACC/AHA/AACVPR/AAFP/ANA Concepts for Clinician-Patient
Shared Accountability in Performance Measures: A Report of the American Col-
lege of Cardiology/American Heart Association Task Force on Performance Mea-
sures. Circulation 2014;130:1984–1994.

337. Lane DA, Aguinaga L, Blomstrom-Lundqvist C, Boriani G, Dan GA, Hills MT,
Hylek EM, LaHaye SA, Lip GY, Lobban T, Mandrola J, McCabe PJ, Pedersen SS,
Pisters R, Stewart S, Wood K, Potpara TS, Gorenek B, Conti JB, Keegan R,
Power S, Hendriks J, Ritter P, Calkins H, Violi F, Hurwitz J. Cardiac tachyarrhyth-
mias and patient values and preferences for their management: the European
Heart Rhythm Association (EHRA) consensus document endorsed by the Heart
Rhythm Society (HRS), Asia Pacific Heart Rhythm Society (APHRS), and Sociedad
Latinoamericana de Estimulacion Cardiaca y Electrofisiologia (SOLEACE). Euro-
pace 2015;17:1747–1769.

338. Hendriks JM, de Wit R, Vrijhoef HJ, Tieleman RG, Crijns HJ. An integrated chronic
care program for patients with atrial fibrillation: study protocol and methodology
for an ongoing prospective randomised controlled trial. Int J Nurs Stud 2010;47:
1310–1316.

339. Donal E, Lip GY, Galderisi M, Goette A, Shah D, Marwan M, Lederlin M,
Mondillo S, Edvardsen T, Sitges M, Grapsa J, Garbi M, Senior R, Gimelli A,
Potpara TS, Van Gelder IC, Gorenek B, Mabo P, Lancellotti P, Kuck KH,
Popescu BA, Hindricks G, Habib G, Cosyns B, Delgado V, Haugaa KH,
Muraru D, Nieman K, Cohen A. EACVI/EHRA Expert Consensus Document
on the role of multi-modality imaging for the evaluation of patients with atrial fib-
rillation. Eur Heart J Cardiovasc Imaging 2016;17:355–383.

340. Lang RM, Badano LP, Mor-Avi V, Afilalo J, Armstrong A, Ernande L,
Flachskampf FA, Foster E, Goldstein SA, Kuznetsova T, Lancellotti P, Muraru D,
Picard MH, Rietzschel ER, Rudski L, Spencer KT, Tsang W, Voigt JU. Recommen-
dations for cardiac chamber quantification by echocardiography in adults: an up-
date from the american society of echocardiography and the European
association of cardiovascular imaging. Eur Heart J Cardiovasc Imaging 2015;16:
233–271.

ESC Guidelines Page 71 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


341. Filion KB, Agarwal SK, Ballantyne CM, Eberg M, Hoogeveen RC, Huxley RR,
Loehr LR, Nambi V, Soliman EZ, Alonso A. High-sensitivity cardiac troponin T
and the risk of incident atrial fibrillation: The Atherosclerosis Risk in Communities
(ARIC) study. Am Heart J 2015;169:31–38.

342. Aviles RJ, Martin DO, Apperson-Hansen C, Houghtaling PL, Rautaharju P,
Kronmal RA, Tracy RP, Van Wagoner DR, Psaty BM, Lauer MS, Chung MK. Inflam-
mation as a risk factor for atrial fibrillation. Circulation 2003;108:3006–3010.

343. Patton KK, Ellinor PT, Heckbert SR, Christenson RH, DeFilippi C, Gottdiener JS,
Kronmal RA. N-terminal pro-B-type natriuretic peptide is a major predictor of the
development of atrial fibrillation: the Cardiovascular Health Study. Circulation
2009;120:1768–1774.

344. Bartel T, Erbel R, Acute Trial Investigators. Transoesophageal echocardiography
for immediate and safe cardioversion in patients with atrial fibrillation. Eur Heart J
2001;22:2041–2044.

345. Mahnkopf C, Mitlacher M, Brachmann J. [Relevance of magnetic resonance im-
aging for catheter ablation of atrial fibrillation]. Herzschrittmacherther Elektrophysiol
2014;25:252–257.

346. Haemers P, Claus P, Willems R. The use of cardiac magnetic resonance imaging in
the diagnostic workup and treatment of atrial fibrillation. Cardiol Res Pract 2012;
2012:658937.

347. Ling LH, Kistler PM, Ellims AH, Iles LM, Lee G, Hughes GL, Kalman JM, Kaye DM,
Taylor AJ. Diffuse ventricular fibrosis in atrial fibrillation: noninvasive evaluation
and relationships with aging and systolic dysfunction. J Am Coll Cardiol 2012;60:
2402–2408.

348. Lewalter T, Ibrahim R, Albers B, Camm AJ. An update and current expert opinions
on percutaneous left atrial appendage occlusion for stroke prevention in atrial fib-
rillation. Europace 2013;15:652–656.

349. Kirchhof P, Auricchio A, Bax J, Crijns H, Camm J, Diener HC, Goette A,
Hindricks G, Hohnloser S, Kappenberger L, Kuck KH, Lip GY, Olsson B,
Meinertz T, Priori S, Ravens U, Steinbeck G, Svernhage E, Tijssen J, Vincent A,
Breithardt G. Outcome parameters for trials in atrial fibrillation: executive sum-
mary: Recommendations from a consensus conference organized by the German
Atrial Fibrillation Competence NETwork (AFNET) and the European Heart
Rhythm Association (EHRA). Eur Heart J 2007;28:2803–2817.

350. Alonso-Coello P, Montori VM, Sola I, Schunemann HJ, Devereaux P, Charles C,
Roura M, Diaz MG, Souto JC, Alonso R, Oliver S, Ruiz R, Coll-Vinent B,
Diez AI, Gich I, Guyatt G. Values and preferences in oral anticoagulation in pa-
tients with atrial fibrillation, physicians’ and patients’ perspectives: protocol for
a two-phase study. BMC Health Serv Res 2008;8:221.

351. Lip GY, Al-Khatib SM, Cosio FG, Banerjee A, Savelieva I, Ruskin J, Blendea D,
Nattel S, De Bono J, Conroy JM, Hess PL, Guasch E, Halperin JL, Kirchhof P,
MD GC, Camm AJ. Contemporary management of atrial fibrillation: what can
clinical registries tell us about stroke prevention and current therapeutic ap-
proaches? J Am Heart Assoc 2014;3:e001179.

352. Gorst-Rasmussen A, Skjoth F, Larsen TB, Rasmussen LH, Lip GY, Lane DA. Dabi-
gatran adherence in atrial fibrillation patients during the first year after diagnosis: a
nationwide cohort study. J Thromb Haemost 2015;13:495–504.

353. Hart RG, Pearce LA, Aguilar MI. Adjusted-dose warfarin versus aspirin for pre-
venting stroke in patients with atrial fibrillation. Ann Intern Med 2007;147:
590–592.

354. Connolly SJ, Eikelboom J, Joyner C, Diener HC, Hart R, Golitsyn S, Flaker G,
Avezum A, Hohnloser SH, Diaz R, Talajic M, Zhu J, Pais P, Budaj A,
Parkhomenko A, Jansky P, Commerford P, Tan RS, Sim KH, Lewis BS, Van
Mieghem W, Lip GY, Kim JH, Lanas-Zanetti F, Gonzalez-Hermosillo A,
Dans AL, Munawar M, O’Donnell M, Lawrence J, Lewis G, Afzal R, Yusuf S, AVER-
ROES Steering Committee Investigators. Apixaban in patients with atrial fibrilla-
tion. N Engl J Med 2011;364:806–817.

355. Frankel DS, Parker SE, Rosenfeld LE, Gorelick PB. HRS/NSA 2014 Survey of Atrial
Fibrillation and Stroke: Gaps in Knowledge and Perspective, Opportunities for Im-
provement. Heart Rhythm 2015;12:e105–113.

356. Le Heuzey JY, Ammentorp B, Darius H, De Caterina R, Schilling RJ, Schmitt J,
Zamorano JL, Kirchhof P. Differences among western European countries in an-
ticoagulation management of atrial fibrillation. Data from the PREFER IN AF regis-
try. Thromb Haemost 2014;111:833–841.

357. O’Brien EC, Holmes DN, Ansell JE, Allen LA, Hylek E, Kowey PR, Gersh BJ,
Fonarow GC, Koller CR, Ezekowitz MD, Mahaffey KW, Chang P, Peterson ED,
Piccini JP, Singer DE. Physician practices regarding contraindications to oral antic-
oagulation in atrial fibrillation: findings from the Outcomes Registry for Better In-
formed Treatment of Atrial Fibrillation (ORBIT-AF) registry. Am Heart J 2014;
167:601–609.e1.

358. Fang MC, Go AS, Chang Y, Borowsky LH, Pomernacki NK, Udaltsova N,
Singer DE. Warfarin discontinuation after starting warfarin for atrial fibrillation.
Circ Cardiovasc Qual Outcomes 2010;3:624–631.

359. Zalesak M, Siu K, Francis K, Yu C, Alvrtsyan H, Rao Y, Walker D, Sander S,
Miyasato G, Matchar D, Sanchez H. Higher persistence in newly diagnosed

nonvalvular atrial fibrillation patients treated with dabigatran versus warfarin.
Circ Cardiovasc Qual Outcomes 2013;6:567–574.

360. Donze J, Clair C, Hug B, Rodondi N, Waeber G, Cornuz J, Aujesky D. Risk of falls
and major bleeds in patients on oral anticoagulation therapy. Am J Med 2012;125:
773–778.

361. Man-Son-Hing M, Nichol G, Lau A, Laupacis A. Choosing antithrombotic therapy
for elderly patients with atrial fibrillation who are at risk for falls. Arch Intern Med
1999;159:677–685.

362. Mant J, Hobbs FD, Fletcher K, Roalfe A, Fitzmaurice D, Lip GY, Murray E, BAFTA
investigators, Midland Research Practices Network (MidReC). Warfarin versus as-
pirin for stroke prevention in an elderly community population with atrial fibrilla-
tion (the Birmingham Atrial Fibrillation Treatment of the Aged Study, BAFTA): a
randomised controlled trial. Lancet 2007;370:493–503.

363. Diener HC, Eikelboom J, Connolly SJ, Joyner CD, Hart RG, Lip GY, O’Donnell M,
Hohnloser SH, Hankey GJ, Shestakovska O, Yusuf S, AVERROES Steering Com-
mittee and Investigators. Apixaban versus aspirin in patients with atrial fibrillation
and previous stroke or transient ischaemic attack: a predefined subgroup analysis
from AVERROES, a randomised trial. Lancet Neurol 2012;11:225–231.

364. The SPAF III Writing Committee for the Stroke Prevention in Atrial Fibrillation
Investigators. Patients with nonvalvular atrial fibrillation at low risk of stroke dur-
ing treatment with aspirin: Stroke Prevention in Atrial Fibrillation III Study. JAMA
1998;279:1273–1277.

365. Gage BF, Waterman AD, Shannon W, Boechler M, Rich MW, Radford MJ. Valid-
ation of clinical classification schemes for predicting stroke: results from the Na-
tional Registry of Atrial Fibrillation. JAMA 2001;285:2864–2870.

366. van Walraven C, Hart RG, Wells GA, Petersen P, Koudstaal PJ, Gullov AL,
Hellemons BS, Koefed BG, Laupacis A. A clinical prediction rule to identify pa-
tients with atrial fibrillation and a low risk for stroke while taking aspirin. Arch In-
tern Med 2003;163:936–943.

367. Wang TJ, Massaro JM, Levy D, Vasan RS, Wolf PA, D’Agostino RB, Larson MG,
Kannel WB, Benjamin EJ. A risk score for predicting stroke or death in individuals
with new-onset atrial fibrillation in the community: the Framingham Heart Study.
JAMA 2003;290:1049–1056.

368. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk stratifica-
tion for predicting stroke and thromboembolism in atrial fibrillation using a novel
risk factor-based approach: the euro heart survey on atrial fibrillation. Chest 2010;
137:263–272.

369. Camm AJ, Kirchhof P, Lip GY, Schotten U, Savelieva I, Ernst S, Van Gelder IC,
Al-Attar N, Hindricks G, Prendergast B, Heidbuchel H, Alfieri O, Angelini A,
Atar D, Colonna P, De Caterina R, De Sutter J, Goette A, Gorenek B,
Heldal M, Hohloser SH, Kolh P, Le Heuzey JY, Ponikowski P, Rutten FH, ESC
Committee for Practice Guidelines, European Heart Rhythm Association, Euro-
pean Association for Cardio-Thoracic Surgery. Guidelines for the management of
atrial fibrillation: the Task Force for the Management of Atrial Fibrillation of the
European Society of Cardiology (ESC). Europace 2010;12:1360–1420.

370. Kirchhof P, Curtis AB, Skanes AC, Gillis AM, Samuel Wann L, Camm AJ. Atrial fib-
rillation guidelines across the Atlantic: a comparison of the current recommenda-
tions of the European Society of Cardiology/European Heart Rhythm
Association/European Association of Cardiothoracic Surgeons, the American
College of Cardiology Foundation/American Heart Association/Heart Rhythm
Society, and the Canadian Cardiovascular Society. Eur Heart J 2013;34:
1471–1474.

371. Olesen JB, Lip GY, Hansen ML, Hansen PR, Tolstrup JS, Lindhardsen J, Selmer C,
Ahlehoff O, Olsen AM, Gislason GH, Torp-Pedersen C. Validation of risk strati-
fication schemes for predicting stroke and thromboembolism in patients with at-
rial fibrillation: nationwide cohort study. BMJ 2011;342:d124.

372. Chao TF, Liu CJ, Wang KL, Lin YJ, Chang SL, Lo LW, Hu YF, Tuan TC, Chen TJ,
Lip GY, Chen SA. Should atrial fibrillation patients with 1 additional risk factor of
the CHA2DS2-VASc score (beyond sex) receive oral anticoagulation? J Am Coll
Cardiol 2015;65:635–642.

373. Lip GY, Skjoth F, Rasmussen LH, Larsen TB. Oral anticoagulation, aspirin, or no
therapy in patients with nonvalvular AF with 0 or 1 stroke risk factor based on
the CHA2DS2-VASc score. J Am Coll Cardiol 2015;65:1385–1394.

374. Fauchier L, Lecoq C, Clementy N, Bernard A, Angoulvant D, Ivanes F, Babuty D,
Lip GY. Oral Anticoagulation and the Risk of Stroke or Death in Patients With
Atrial Fibrillation and One Additional Stroke Risk Factor: The Loire Valley Atrial
Fibrillation Project. Chest 2016;149:960–968.

375. Joundi RA, Cipriano LE, Sposato LA, Saposnik G, Stroke Outcomes Research
Working Group. Ischemic Stroke Risk in Patients With Atrial Fibrillation and
CHA2DS2-VASc Score of 1: Systematic Review and Meta-Analysis. Stroke 2016;
47:1364–1367.

376. Friberg L, Skeppholm M, Terent A. Benefit of anticoagulation unlikely in patients
with atrial fibrillation and a CHA2DS2-VASc score of 1. J Am Coll Cardiol 2015;65:
225–232.

ESC GuidelinesPage 72 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


377. Lip GY, Skjoth F, Nielsen PB, Larsen TB. Non-valvular atrial fibrillation patients
with none or one additional risk factor of the CHA2DS2-VASc score. A compre-
hensive net clinical benefit analysis for warfarin, aspirin, or no therapy. Thromb
Haemost 2015;114:826–834.

378. Mikkelsen AP, Lindhardsen J, Lip GY, Gislason GH, Torp-Pedersen C, Olesen JB.
Female sex as a risk factor for stroke in atrial fibrillation: a nationwide cohort
study. J Thromb Haemost 2012;10:1745–1751.

379. Wagstaff AJ, Overvad TF, Lip GY, Lane DA. Is female sex a risk factor for stroke
and thromboembolism in patients with atrial fibrillation? A systematic review and
meta-analysis. QJM 2014;107:955–967.

380. Hijazi Z, Oldgren J, Andersson U, Connolly SJ, Ezekowitz MD, Hohnloser SH,
Reilly PA, Vinereanu D, Siegbahn A, Yusuf S, Wallentin L. Cardiac biomarkers
are associated with an increased risk of stroke and death in patients with atrial fib-
rillation: a Randomized Evaluation of Long-term Anticoagulation Therapy (RE-LY)
substudy. Circulation 2012;125:1605–1616.

381. Hijazi Z, Wallentin L, Siegbahn A, Andersson U, Christersson C, Ezekowitz J,
Gersh BJ, Hanna M, Hohnloser S, Horowitz J, Huber K, Hylek EM, Lopes RD,
McMurray JJ, Granger CB. N-terminal pro-B-type natriuretic peptide for risk as-
sessment in patients with atrial fibrillation: insights from the ARISTOTLE Trial
(Apixaban for the Prevention of Stroke in Subjects With Atrial Fibrillation).
J Am Coll Cardiol 2013;61:2274–2284.

382. Hijazi Z, Lindback J, Alexander JH, Hanna M, Held C, Hylek EM, Lopes RD,
Oldgren J, Siegbahn A, Stewart RA, White HD, Granger CB, Wallentin L, ARIS-
TOTLE and STABILITY Investigators. The ABC (age, biomarkers, clinical history)
stroke risk score: a biomarker-based risk score for predicting stroke in atrial fib-
rillation. Eur Heart J 2016;37:1582–1590.

383. Gage BF, Yan Y, Milligan PE, Waterman AD, Culverhouse R, Rich MW, Radford MJ.
Clinical classification schemes for predicting hemorrhage: results from the Na-
tional Registry of Atrial Fibrillation (NRAF). Am Heart J 2006;151:713–719.

384. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-
friendly score (HAS-BLED) to assess 1-year risk of major bleeding in patients
with atrial fibrillation: the Euro Heart Survey. Chest 2010;138:1093–1100.

385. Fang MC, Go AS, Chang Y, Borowsky LH, Pomernacki NK, Udaltsova N,
Singer DE. A new risk scheme to predict warfarin-associated hemorrhage: The
ATRIA (Anticoagulation and Risk Factors in Atrial Fibrillation) Study. J Am Coll Car-
diol 2011;58:395–401.

386. Friberg L, Rosenqvist M, Lip GY. Evaluation of risk stratification schemes for is-
chaemic stroke and bleeding in 182 678 patients with atrial fibrillation: the Swed-
ish Atrial Fibrillation cohort study. Eur Heart J 2012;33:1500–1510.

387. Hijazi Z, Oldgren J, Lindback J, Alexander JH, Connolly SJ, Eikelboom JW,
Ezekowitz MD, Held C, Hylek EM, Lopes RD, Siegbahn A, Yusuf S,
Granger CB, Wallentin L, ARISTOTLE and RE-LY Investigators. The novel
biomarker-based ABC (age, biomarkers, clinical history)-bleeding risk score for
patients with atrial fibrillation: a derivation and validation study. Lancet 2016;
387:2302–2311.

388. O’Brien EC, Simon DN, Thomas LE, Hylek EM, Gersh BJ, Ansell JE, Kowey PR,
Mahaffey KW, Chang P, Fonarow GC, Pencina MJ, Piccini JP, Peterson ED. The
ORBIT bleeding score: a simple bedside score to assess bleeding risk in atrial fib-
rillation. Eur Heart J 2015;36:3258–3264.

389. Loewen P, Dahri K. Risk of bleeding with oral anticoagulants: an updated system-
atic review and performance analysis of clinical prediction rules. Ann Hematol
2011;90:1191–1200.

390. Olesen JB, Lip GY, Hansen PR, Lindhardsen J, Ahlehoff O, Andersson C, Weeke P,
Hansen ML, Gislason GH, Torp-Pedersen C. Bleeding risk in ‘real world’ patients
with atrial fibrillation: comparison of two established bleeding prediction schemes
in a nationwide cohort. J Thromb Haemost 2011;9:1460–1467.

391. Van Staa TP, Setakis E, Di Tanna GL, Lane DA, Lip GY. A comparison of risk strati-
fication schemes for stroke in 79,884 atrial fibrillation patients in general practice.
J Thromb Haemost 2011;9:39–48.

392. Roldan V, Marin F, Manzano-Fernandez S, Gallego P, Vilchez JA, Valdes M,
Vicente V, Lip GY. The HAS-BLED score has better prediction accuracy for major
bleeding than CHADS2 or CHA2DS2-VASc scores in anticoagulated patients
with atrial fibrillation. J Am Coll Cardiol 2013;62:2199–2204.

393. Wallentin L, Hijazi Z, Andersson U, Alexander JH, De Caterina R, Hanna M,
Horowitz JD, Hylek EM, Lopes RD, Asberg S, Granger CB, Siegbahn A, ARIS-
TOTLE Investigators. Growth differentiation factor 15, a marker of oxidative
stress and inflammation, for risk assessment in patients with atrial fibrillation: in-
sights from the Apixaban for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation (ARISTOTLE) trial. Circulation 2014;130:1847–1858.

394. Raunso J, Selmer C, Olesen JB, Charlot MG, Olsen AM, Bretler DM, Nielsen JD,
Dominguez H, Gadsboll N, Kober L, Gislason GH, Torp-Pedersen C, Hansen ML.
Increased short-term risk of thrombo-embolism or death after interruption of
warfarin treatment in patients with atrial fibrillation. Eur Heart J 2012;33:
1886–1892.

395. Sjogren V, Grzymala-Lubanski B, Renlund H, Friberg L, Lip GY, Svensson PJ,
Sjalander A. Safety and efficacy of well managed warfarin. A report from the
Swedish quality register Auricula. Thromb Haemost 2015;113:1370–1377.

396. Graham DJ, Reichman ME, Wernecke M, Zhang R, Southworth MR, Levenson M,
Sheu TC, Mott K, Goulding MR, Houstoun M, MaCurdy TE, Worrall C, Kelman JA.
Cardiovascular, bleeding, and mortality risks in elderly medicare patients treated
with dabigatran or warfarin for nonvalvular atrial fibrillation. Circulation 2015;131:
157–164.

397. Apostolakis S, Sullivan RM, Olshansky B, Lip GY. Factors affecting quality of antic-
oagulation control among patients with atrial fibrillation on warfarin: the
SAMe-TT(2)R(2) score. Chest 2013;144:1555–1563.

398. Lip GY, Haguenoer K, Saint-Etienne C, Fauchier L. Relationship of the
SAMe-TT(2)R(2) score to poor-quality anticoagulation, stroke, clinically relevant
bleeding, and mortality in patients with atrial fibrillation. Chest 2014;146:
719–726.

399. Gallego P, Roldan V, Marin F, Galvez J, Valdes M, Vicente V, Lip GY. SAMe-TT2R2
score, time in therapeutic range, and outcomes in anticoagulated patients with at-
rial fibrillation. Am J Med 2014;127:1083–1088.

400. Eikelboom JW, Connolly SJ, Brueckmann M, Granger CB, Kappetein AP, Mack MJ,
Blatchford J, Devenny K, Friedman J, Guiver K, Harper R, Khder Y, Lobmeyer MT,
Maas H, Voigt JU, Simoons ML, Van de Werf F, RE-ALIGN Investigators. Dabiga-
tran versus warfarin in patients with mechanical heart valves. N Engl J Med 2013;
369:1206–1214.

401. Olesen JB, Sorensen R, Hansen ML, Lamberts M, Weeke P, Mikkelsen AP, Kober L,
Gislason GH, Torp-Pedersen C, Fosbol EL. Non-vitamin K antagonist oral antic-
oagulation agents in anticoagulant naive atrial fibrillation patients: Danish nation-
wide descriptive data 2011–2013. Europace 2015;17:187–193.

402. Hylek EM, Held C, Alexander JH, Lopes RD, De Caterina R, Wojdyla DM,
Huber K, Jansky P, Steg PG, Hanna M, Thomas L, Wallentin L, Granger CB. Major
bleeding in patients with atrial fibrillation receiving apixaban or warfarin: The AR-
ISTOTLE Trial (Apixaban for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation): Predictors, Characteristics, and Clinical Outcomes.
J Am Coll Cardiol 2014;63:2141–2147.

403. Flaker GC, Eikelboom JW, Shestakovska O, Connolly SJ, Kaatz S, Budaj A,
Husted S, Yusuf S, Lip GY, Hart RG. Bleeding during treatment with aspirin versus
apixaban in patients with atrial fibrillation unsuitable for warfarin: the apixaban
versus acetylsalicylic acid to prevent stroke in atrial fibrillation patients who
have failed or are unsuitable for vitamin K antagonist treatment (AVERROES) trial.
Stroke 2012;43:3291–3297.

404. Connolly SJ, Ezekowitz MD, Yusuf S, Reilly PA, Wallentin L, Randomized Evalu-
ation of Long-Term Anticoagulation Therapy Investigators. Newly identified
events in the RE-LY trial. N Engl J Med 2010;363:1875–1876.

405. Ruff CT, Giugliano RP, Braunwald E, Morrow DA, Murphy SA, Kuder JF,
Deenadayalu N, Jarolim P, Betcher J, Shi M, Brown K, Patel I, Mercuri M,
Antman EM. Association between edoxaban dose, concentration, anti-Factor
Xa activity, and outcomes: an analysis of data from the randomised, double-blind
ENGAGE AF-TIMI 48 trial. Lancet 2015;385:2288–2295.

406. Beyer-Westendorf J, Forster K, Pannach S, Ebertz F, Gelbricht V, Thieme C,
Michalski F, Kohler C, Werth S, Sahin K, Tittl L, Hansel U, Weiss N. Rates, man-
agement, and outcome of rivaroxaban bleeding in daily care: results from the
Dresden NOAC registry. Blood 2014;124:955–962.

407. Camm AJ, Amarenco P, Haas S, Hess S, Kirchhof P, Kuhls S, van Eickels M,
Turpie AG, XANTUS Investigators. XANTUS: a real-world, prospective, obser-
vational study of patients treated with rivaroxaban for stroke prevention in atrial
fibrillation. Eur Heart J 2016;37:1145–1153.

408. Wallentin L, Yusuf S, Ezekowitz MD, Alings M, Flather M, Franzosi MG, Pais P,
Dans A, Eikelboom J, Oldgren J, Pogue J, Reilly PA, Yang S, Connolly SJ, RE-LY in-
vestigators. Efficacy and safety of dabigatran compared with warfarin at different
levels of international normalised ratio control for stroke prevention in atrial fib-
rillation: an analysis of the RE-LY trial. Lancet 2010;376:975–983.

409. Piccini JP, Hellkamp AS, Lokhnygina Y, Patel MR, Harrell FE, Singer DE, Becker RC,
Breithardt G, Halperin JL, Hankey GJ, Berkowitz SD, Nessel CC, Mahaffey KW,
Fox KA, Califf RM, ROCKET AF Investigators. Relationship between time in thera-
peutic range and comparative treatment effect of rivaroxaban and warfarin: re-
sults from the ROCKET AF trial. J Am Heart Assoc 2014;3:e000521.

410. Olesen JB, Lip GY, Kamper AL, Hommel K, Kober L, Lane DA, Lindhardsen J,
Gislason GH, Torp-Pedersen C. Stroke and bleeding in atrial fibrillation with
chronic kidney disease. N Engl J Med 2012;367:625–635.

411. Albertsen IE, Rasmussen LH, Overvad TF, Graungaard T, Larsen TB, Lip GY. Risk
of stroke or systemic embolism in atrial fibrillation patients treated with warfarin:
A systematic review and meta-analysis. Stroke 2013;44:1329–1336.

412. Hart RG, Pearce LA, Asinger RW, Herzog CA. Warfarin in atrial fibrillation pa-
tients with moderate chronic kidney disease. Clin J Am Soc Nephrol 2011;6:
2599–2604.

ESC Guidelines Page 73 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


413. Friberg L, Benson L, Lip GY. Balancing stroke and bleeding risks in patients with
atrial fibrillation and renal failure: the Swedish Atrial Fibrillation Cohort study.
Eur Heart J 2014:36:297–306.

414. Jun M, James MT, Manns BJ, Quinn RR, Ravani P, Tonelli M, Perkovic V,
Winkelmayer WC, Ma Z, Hemmelgarn BR. The association between kidney func-
tion and major bleeding in older adults with atrial fibrillation starting warfarin
treatment: population based observational study. BMJ 2015;350:h246.

415. Del-Carpio Munoz F, Gharacholou SM, Munger TM, Friedman PA, Asirvatham SJ,
Packer DL, Noseworthy PA. Meta-Analysis of Renal Function on the Safety and
Efficacy of Novel Oral Anticoagulants for Atrial Fibrillation. Am J Cardiol 2016;
117:69–75.

416. Heidbuchel H, Verhamme P, Alings M, Antz M, Diener HC, Hacke W, Oldgren J,
Sinnaeve P, Camm AJ, Kirchhof P. Updated European Heart Rhythm Association
Practical Guide on the use of non-vitamin K antagonist anticoagulants in patients
with non-valvular atrial fibrillation. Europace 2015;17:1467–1507.

417. Zimmerman D, Sood MM, Rigatto C, Holden RM, Hiremath S, Clase CM. System-
atic review and meta-analysis of incidence, prevalence and outcomes of atrial fib-
rillation in patients on dialysis. Nephrol Dial Transplant 2012;27:3816–3822.

418. Marinigh R, Lane DA, Lip GY. Severe renal impairment and stroke prevention in
atrial fibrillation: implications for thromboprophylaxis and bleeding risk. J Am Coll
Cardiol 2011;57:1339–1348.

419. Wizemann V, Tong L, Satayathum S, Disney A, Akiba T, Fissell RB, Kerr PG,
Young EW, Robinson BM. Atrial fibrillation in hemodialysis patients: clinical fea-
tures and associations with anticoagulant therapy. Kidney Int 2010;77:1098–1106.

420. Chan KE, Lazarus JM, Thadhani R, Hakim RM. Warfarin use associates with in-
creased risk for stroke in hemodialysis patients with atrial fibrillation. J Am Soc Ne-
phrol 2009;20:2223–2233.

421. Winkelmayer WC, Liu J, Setoguchi S, Choudhry NK. Effectiveness and safety of
warfarin initiation in older hemodialysis patients with incident atrial fibrillation.
Clin J Am Soc Nephrol 2011;6:2662–2668.

422. Shah M, Avgil Tsadok M, Jackevicius CA, Essebag V, Eisenberg MJ, Rahme E,
Humphries KH, Tu JV, Behlouli H, Guo H, Pilote L. Warfarin use and the risk
for stroke and bleeding in patients with atrial fibrillation undergoing dialysis. Circu-
lation 2014;129:1196–1203.

423. Bonde AN, Lip GY, Kamper AL, Hansen PR, Lamberts M, Hommel K, Hansen ML,
Gislason GH, Torp-Pedersen C, Olesen JB. Net clinical benefit of antithrombotic
therapy in patients with atrial fibrillation and chronic kidney disease: a nationwide
observational cohort study. J Am Coll Cardiol 2014;64:2471–2482.

424. Chan KE, Edelman ER, Wenger JB, Thadhani RI, Maddux FW. Dabigatran and riv-
aroxaban use in atrial fibrillation patients on hemodialysis. Circulation 2015;131:
972–979.

425. Hijazi Z, Hohnloser SH, Oldgren J, Andersson U, Connolly SJ, Eikelboom JW,
Ezekowitz MD, Reilly PA, Siegbahn A, Yusuf S, Wallentin L. Efficacy and safety
of dabigatran compared with warfarin in relation to baseline renal function in pa-
tients with atrial fibrillation: a RE-LY (Randomized Evaluation of Long-term Antic-
oagulation Therapy) trial analysis. Circulation 2014;129:961–970.

426. Fox KA, Piccini JP, Wojdyla D, Becker RC, Halperin JL, Nessel CC, Paolini JF,
Hankey GJ, Mahaffey KW, Patel MR, Singer DE, Califf RM. Prevention of stroke
and systemic embolism with rivaroxaban compared with warfarin in patients
with non-valvular atrial fibrillation and moderate renal impairment. Eur Heart J
2011;32:2387–2394.

427. Hohnloser SH, Hijazi Z, Thomas L, Alexander JH, Amerena J, Hanna M, Keltai M,
Lanas F, Lopes RD, Lopez-Sendon J, Granger CB, Wallentin L. Efficacy of apixaban
when compared with warfarin in relation to renal function in patients with atrial
fibrillation: insights from the ARISTOTLE trial. Eur Heart J 2012;33:2821–2830.

428. Stroke Prevention in Atrial Fibrillation Investigators. Stroke Prevention in Atrial
Fibrillation Study. Final results. Circulation 1991;84:527–539.

429. Olesen JB, Lip GY, Lindhardsen J, Lane DA, Ahlehoff O, Hansen ML, Raunso J,
Tolstrup JS, Hansen PR, Gislason GH, Torp-Pedersen C. Risks of thromboembol-
ism and bleeding with thromboprophylaxis in patients with atrial fibrillation: A net
clinical benefit analysis using a ‘real world’ nationwide cohort study. Thromb Hae-
most 2011;106:739–749.

430. Sjalander S, Sjalander A, Svensson PJ, Friberg L. Atrial fibrillation patients do not
benefit from acetylsalicylic acid. Europace 2014;16:631–638.

431. ACTIVE Writing Group of the ACTIVE Investigators, Connolly S, Pogue J, Hart R,
Pfeffer M, Hohnloser S, Chrolavicius S, Pfeffer M, Hohnloser S, Yusuf S. Clopido-
grel plus aspirin versus oral anticoagulation for atrial fibrillation in the Atrial fibril-
lation Clopidogrel Trial with Irbesartan for prevention of Vascular Events
(ACTIVE W): a randomised controlled trial. Lancet 2006;367:1903–1912.

432. Connolly SJ, Pogue J, Eikelboom J, Flaker G, Commerford P, Franzosi MG,
Healey JS, Yusuf S, ACTIVE W Investigators. Benefit of oral anticoagulant over
antiplatelet therapy in atrial fibrillation depends on the quality of international
normalized ratio control achieved by centers and countries as measured by
time in therapeutic range. Circulation 2008;118:2029–2037.

433. Connolly SJ, Pogue J, Hart RG, Hohnloser SH, Pfeffer M, Chrolavicius S, Yusuf S,
ACTIVE Investigators. Effect of clopidogrel added to aspirin in patients with atrial
fibrillation. N Engl J Med 2009;360:2066–2078.

434. van Walraven C, Hart RG, Connolly S, Austin PC, Mant J, Hobbs FD, Koudstaal PJ,
Petersen P, Perez-Gomez F, Knottnerus JA, Boode B, Ezekowitz MD, Singer DE.
Effect of age on stroke prevention therapy in patients with atrial fibrillation: the
atrial fibrillation investigators. Stroke 2009;40:1410–1416.

435. Olesen KH. The natural history of 271 patients with mitral stenosis under medical
treatment. Br Heart J 1962;24:349–357.

436. Perez-Gomez F, Alegria E, Berjon J, Iriarte JA, Zumalde J, Salvador A, Mataix L,
NASPEAF Investigators. Comparative effects of antiplatelet, anticoagulant, or
combined therapy in patients with valvular and nonvalvular atrial fibrillation: a ran-
domized multicenter study. J Am Coll Cardiol 2004;44:1557–1566.

437. Rowe JC, Bland EF, Sprague HB, White PD. The course of mitral stenosis without
surgery: ten- and twenty-year perspectives. Ann Intern Med 1960;52:741–749.

438. Wilson JK, Greenwood WF. The natural history of mitral stenosis. Can Med Assoc J
1954;71:323–331.

439. Cannegieter SC, van der Meer FJ, Briet E, Rosendaal FR. Warfarin and aspirin after
heart-valve replacement. N Engl J Med 1994;330:507–508; author reply 508-509.

440. Chiang CW, Lo SK, Ko YS, Cheng NJ, Lin PJ, Chang CH. Predictors of systemic
embolism in patients with mitral stenosis. A prospective study. Ann Intern Med
1998;128:885–889.

441. Wan Y, Heneghan C, Perera R, Roberts N, Hollowell J, Glasziou P, Bankhead C,
Xu Y. Anticoagulation control and prediction of adverse events in patients with
atrial fibrillation: a systematic review. Circ Cardiovasc Qual Outcomes 2008;1:84–91.

442. Morgan CL, McEwan P, Tukiendorf A, Robinson PA, Clemens A, Plumb JM. War-
farin treatment in patients with atrial fibrillation: observing outcomes associated
with varying levels of INR control. Thromb Res 2009;124:37–41.

443. Gallagher AM, Setakis E, Plumb JM, Clemens A, van Staa TP. Risks of stroke and
mortality associated with suboptimal anticoagulation in atrial fibrillation patients.
Thromb Haemost 2011;106:968–977.

444. De Caterina R, Husted S, Wallentin L, Andreotti F, Arnesen H, Bachmann F,
Baigent C, Huber K, Jespersen J, Kristensen SD, Lip GY, Morais J,
Rasmussen LH, Siegbahn A, Verheugt FW, Weitz JI. Vitamin K antagonists in heart
disease: current status and perspectives (Section III). Position paper of the ESC
Working Group on Thrombosis—Task Force on Anticoagulants in Heart Dis-
ease. Thromb Haemost 2013;110:1087–1107.

445. Dans AL, Connolly SJ, Wallentin L, Yang S, Nakamya J, Brueckmann M,
Ezekowitz M, Oldgren J, Eikelboom JW, Reilly PA, Yusuf S. Concomitant use of
antiplatelet therapy with dabigatran or warfarin in the Randomized Evaluation
of Long-Term Anticoagulation Therapy (RE-LY) trial. Circulation 2013;127:
634–640.

446. Bajaj NS, Parashar A, Agarwal S, Sodhi N, Poddar KL, Garg A, Tuzcu EM,
Kapadia SR. Percutaneous left atrial appendage occlusion for stroke prophylaxis
in nonvalvular atrial fibrillation: a systematic review and analysis of observational
studies. JACC Cardiovasc Interv 2014;7:296–304.

447. Lewalter T, Kanagaratnam P, Schmidt B, Rosenqvist M, Nielsen-Kudsk JE,
Ibrahim R, Albers BA, Camm AJ. Ischaemic stroke prevention in patients with at-
rial fibrillation and high bleeding risk: opportunities and challenges for percutan-
eous left atrial appendage occlusion. Europace 2014;16:626–630.

448. Meier B, Blaauw Y, Khattab AA, Lewalter T, Sievert H, Tondo C, Glikson M.
EHRA/EAPCI expert consensus statement on catheter-based left atrial append-
age occlusion. Europace 2014;16:1397–1416.

449. Holmes DR Jr, Kar S, Price MJ, Whisenant B, Sievert H, Doshi SK, Huber K,
Reddy VY. Prospective randomized evaluation of the Watchman Left Atrial Ap-
pendage Closure device in patients with atrial fibrillation versus long-term war-
farin therapy: the PREVAIL trial. J Am Coll Cardiol 2014;64:1–12.

450. Holmes DR, Reddy VY, Turi ZG, Doshi SK, Sievert H, Buchbinder M, Mullin CM,
Sick P. Percutaneous closure of the left atrial appendage versus warfarin therapy
for prevention of stroke in patients with atrial fibrillation: a randomised non-
inferiority trial. Lancet 2009;374:534–542.

451. Reddy VY, Doshi SK, Sievert H, Buchbinder M, Neuzil P, Huber K, Halperin JL,
Holmes D. Percutaneous left atrial appendage closure for stroke prophylaxis in
patients with atrial fibrillation: 2.3-Year Follow-up of the PROTECT AF (Watch-
man Left Atrial Appendage System for Embolic Protection in Patients with Atrial
Fibrillation) Trial. Circulation 2013;127:720–729.

452. Reddy VY, Sievert H, Halperin J, Doshi SK, Buchbinder M, Neuzil P, Huber K,
Whisenant B, Kar S, Swarup V, Gordon N, Holmes D, PROTECT AF Steering
Committee and Investigators. Percutaneous left atrial appendage closure vs war-
farin for atrial fibrillation: a randomized clinical trial. JAMA 2014;312:1988–1998.

453. Holmes DR Jr, Doshi SK, Kar S, Price MJ, Sanchez JM, Sievert H, Valderrabano M,
Reddy VY. Left Atrial Appendage Closure as an Alternative to Warfarin for Stroke
Prevention in Atrial Fibrillation: A Patient-Level Meta-Analysis. J Am Coll Cardiol
2015;65:2614–2623.

ESC GuidelinesPage 74 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


454. Reddy VY, Mobius-Winkler S, Miller MA, Neuzil P, Schuler G, Wiebe J, Sick P,
Sievert H. Left atrial appendage closure with the Watchman device in patients
with a contraindication for oral anticoagulation: the ASAP study (ASA Plavix
Feasibility Study With Watchman Left Atrial Appendage Closure Technology).
J Am Coll Cardiol 2013;61:2551–2556.

455. Santoro G, Meucci F, Stolcova M, Rezzaghi M, Mori F, Palmieri C, Paradossi U,
Pastormerlo LE, Rosso G, Berti S. Percutaneous left atrial appendage occlusion
in patients with non-valvular atrial fibrillation: implantation and up to four years
follow-up of the AMPLATZER Cardiac Plug. EuroIntervention 2016;11:1188–1194.

456. Badheka AO, Chothani A, Mehta K, Patel NJ, Deshmukh A, Hoosien M, Shah N,
Singh V, Grover P, Savani GT, Panaich SS, Rathod A, Patel N, Arora S, Bhalara V,
Coffey JO, O’Neill W, Makkar R, Grines CL, Schreiber T, Di Biase L, Natale A,
Viles-Gonzalez JF. Utilization and adverse outcomes of percutaneous left atrial ap-
pendage closure for stroke prevention in atrial fibrillation in the United States: in-
fluence of hospital volume. Circ Arrhythm Electrophysiol 2015;8:42–48.

457. Pison L, Potpara TS, Chen J, Larsen TB, Bongiorni MG, Blomstrom-Lundqvist C.
Left atrial appendage closure-indications, techniques, and outcomes: results of the
European Heart Rhythm Association Survey. Europace 2015;17:642–646.

458. Price MJ, Gibson DN, Yakubov SJ, Schultz JC, Di Biase L, Natale A, Burkhardt JD,
Pershad A, Byrne TJ, Gidney B, Aragon JR, Goldstein J, Moulton K, Patel T,
Knight B, Lin AC, Valderrabano M. Early safety and efficacy of percutaneous left
atrial appendage suture ligation: results from the U.S. transcatheter LAA ligation con-
sortium. J Am Coll Cardiol 2014;64:565–572.

459. Boersma LV, Schmidt B, Betts TR, Sievert H, Tamburino C, Teiger E, Pokushalov E,
Kische S, Schmitz T, Stein KM, Bergmann MW, EWOLUTION investigators. Im-
plant success and safety of left atrial appendage closure with the WATCHMAN
device: peri-procedural outcomes from the EWOLUTION registry. Eur Heart
J;doi:10.1093/eurheartj/ehv730. Published online ahead of print27 January 2016.

460. Kuramatsu JB, Gerner ST, Schellinger PD, Glahn J, Endres M, Sobesky J,
Flechsenhar J, Neugebauer H, Juttler E, Grau A, Palm F, Rother J, Michels P,
Hamann GF, Huwel J, Hagemann G, Barber B, Terborg C, Trostdorf F,
Bazner H, Roth A, Wohrle J, Keller M, Schwarz M, Reimann G, Volkmann J,
Mullges W, Kraft P, Classen J, Hobohm C, Horn M, Milewski A, Reichmann H,
Schneider H, Schimmel E, Fink GR, Dohmen C, Stetefeld H, Witte O,
Gunther A, Neumann-Haefelin T, Racs AE, Nueckel M, Erbguth F, Kloska SP,
Dorfler A, Kohrmann M, Schwab S, Huttner HB. Anticoagulant reversal, blood
pressure levels, and anticoagulant resumption in patients with anticoagulation-
related intracerebral hemorrhage. JAMA 2015;313:824–836.

461. Budera P, Straka Z, Osmancik P, Vanek T, Jelinek S, Hlavicka J, Fojt R, Cervinka P,
Hulman M, Smid M, Maly M, Widimsky P. Comparison of cardiac surgery with left
atrial surgical ablation vs. cardiac surgery without atrial ablation in patients with
coronary and/or valvular heart disease plus atrial fibrillation: final results of the
PRAGUE-12 randomized multicentre study. Eur Heart J 2012;33:2644–2652.

462. Healey JS, Crystal E, Lamy A, Teoh K, Semelhago L, Hohnloser SH, Cybulsky I,
Abouzahr L, Sawchuck C, Carroll S, Morillo C, Kleine P, Chu V, Lonn E,
Connolly SJ. Left Atrial Appendage Occlusion Study (LAAOS): results of a rando-
mized controlled pilot study of left atrial appendage occlusion during coronary
bypass surgery in patients at risk for stroke. Am Heart J 2005;150:288–293.

463. Tsai YC, Phan K, Munkholm-Larsen S, Tian DH, La Meir M, Yan TD. Surgical left
atrial appendage occlusion during cardiac surgery for patients with atrial fibrilla-
tion: a meta-analysis. Eur J Cardiothorac Surg 2015;47:847–854.

464. Whitlock RP, Vincent J, Blackall MH, Hirsh J, Fremes S, Novick R, Devereaux PJ,
Teoh K, Lamy A, Connolly SJ, Yusuf S, Carrier M, Healey JS. Left Atrial Appendage
Occlusion Study II (LAAOS II). Can J Cardiol 2013;29:1443–1447.

465. Aryana A, Singh SK, Singh SM, GearoidO’Neill P, Bowers MR, Allen SL,
Lewandowski SL, Vierra EC, d’Avila A. Association between incomplete surgical
ligation of left atrial appendage and stroke and systemic embolization. Heart
Rhythm 2015;12:1431–1437.

466. Gillinov AM, Gelijns AC, Parides MK, DeRose JJ Jr, Moskowitz AJ, Voisine P,
Ailawadi G, Bouchard D, Smith PK, Mack MJ, Acker MA, Mullen JC, Rose EA,
Chang HL, Puskas JD, Couderc JP, Gardner TJ, Varghese R, Horvath KA,
Bolling SF, Michler RE, Geller NL, Ascheim DD, Miller MA, Bagiella E,
Moquete EG, Williams P, Taddei-Peters WC, O’Gara PT, Blackstone EH,
Argenziano M, CTSN Investigators. Surgical ablation of atrial fibrillation during
mitral-valve surgery. N Engl J Med 2015;372:1399–1409.

467. Whitlock R, Healey J, Vincent J, Brady K, Teoh K, Royse A, Shah P, Guo Y, Alings M,
Folkeringa RJ, Paparella D, Colli A, Meyer SR, Legare JF, Lamontagne F, Reents W,
Boning A, Connolly S. Rationale and design of the Left Atrial Appendage Occlu-
sion Study (LAAOS) III. Ann Cardiothorac Surg 2014;3:45–54.

468. Boersma LV, Castella M, van Boven W, Berruezo A, Yilmaz A, Nadal M,
Sandoval E, Calvo N, Brugada J, Kelder J, Wijffels M, Mont L. Atrial fibrillation cath-
eter ablation versus surgical ablation treatment (FAST): a 2-center randomized
clinical trial. Circulation 2012;125:23–30.

469. Grau AJ, Weimar C, Buggle F, Heinrich A, Goertler M, Neumaier S, Glahn J,
Brandt T, Hacke W, Diener H. Risk factors, outcome, and treatment in subtypes
of ischemic stroke: the German stroke data bank. Stroke 2001;32:2559–2566.

470. Giles MF, Rothwell PM. Risk of stroke early after transient ischaemic attack: a sys-
tematic review and meta-analysis. Lancet Neurol 2007;6:1063–1072.

471. Emberson J, Lees KR, Lyden P, Blackwell L, Albers G, Bluhmki E, Brott T, Cohen G,
Davis S, Donnan G, Grotta J, Howard G, Kaste M, Koga M, von Kummer R,
Lansberg M, Lindley RI, Murray G, Olivot JM, Parsons M, Tilley B, Toni D,
Toyoda K, Wahlgren N, Wardlaw J, Whiteley W, Del Zoppo GJ, Baigent C,
Sandercock P, Hacke W, Stroke Thrombolysis Trialists’ Collaborative Group. Ef-
fect of treatment delay, age, and stroke severity on the effects of intravenous
thrombolysis with alteplase for acute ischaemic stroke: a meta-analysis of individ-
ual patient data from randomised trials. Lancet 2014;384:1929–1935.

472. Diener HC, Stanford S, Abdul-Rahim A, Christensen L, Hougaard KD, Bakhai A,
Veltkamp R, Worthmann H. Anti-thrombotic therapy in patients with atrial fibril-
lation and intracranial hemorrhage. Expert Rev Neurother 2014;14:1019–1028.

473. Hankey GJ, Norrving B, Hacke W, Steiner T. Management of acute stroke in pa-
tients taking novel oral anticoagulants. Int J Stroke 2014;9:627–632.

474. Xian Y, Liang L, Smith EE, Schwamm LH, Reeves MJ, Olson DM, Hernandez AF,
Fonarow GC, Peterson ED. Risks of intracranial hemorrhage among patients
with acute ischemic stroke receiving warfarin and treated with intravenous tissue
plasminogen activator. JAMA 2012;307:2600–2608.

475. Pollack CV Jr, Reilly PA, Eikelboom J, Glund S, Verhamme P, Bernstein RA,
Dubiel R, Huisman MV, Hylek EM, Kamphuisen PW, Kreuzer J, Levy JH,
Sellke FW, Stangier J, Steiner T, Wang B, Kam CW, Weitz JI. Idarucizumab for Da-
bigatran Reversal. N Engl J Med 2015;373:511–520.

476. Badhiwala JH, Nassiri F, Alhazzani W, Selim MH, Farrokhyar F, Spears J,
Kulkarni AV, Singh S, Alqahtani A, Rochwerg B, Alshahrani M, Murty NK,
Alhazzani A, Yarascavitch B, Reddy K, Zaidat OO, Almenawer SA. Endovascular
Thrombectomy for Acute Ischemic Stroke: A Meta-analysis. JAMA 2015;314:
1832–1843.

477. Paciaroni M, Agnelli G, Micheli S, Caso V. Efficacy and safety of anticoagulant treat-
ment in acute cardioembolic stroke: a meta-analysis of randomized controlled
trials. Stroke 2007;38:423–430.

478. Heidbuchel H, Verhamme P, Alings M, Antz M, Hacke W, Oldgren J, Sinnaeve P,
Camm AJ, Kirchhof P. European Heart Rhythm Association Practical Guide on the
use of new oral anticoagulants in patients with non-valvular atrial fibrillation. Euro-
pace 2013;15:625–651.

479. Diener HC, Connolly SJ, Ezekowitz MD, Wallentin L, Reilly PA, Yang S, Xavier D,
Di Pasquale G, Yusuf S. Dabigatran compared with warfarin in patients with atrial
fibrillation and previous transient ischaemic attack or stroke: a subgroup analysis
of the RE-LY trial. Lancet Neurol 2010;9:1157–1163.

480. Hankey GJ, Patel MR, Stevens SR, Becker RC, Breithardt G, Carolei A, Diener HC,
Donnan GA, Halperin JL, Mahaffey KW, Mas JL, Massaro A, Norrving B,
Nessel CC, Paolini JF, Roine RO, Singer DE, Wong L, Califf RM, Fox KA,
Hacke W, ROCKET AF Steering Committee Investigators. Rivaroxaban com-
pared with warfarin in patients with atrial fibrillation and previous stroke or tran-
sient ischaemic attack: a subgroup analysis of ROCKET AF. Lancet Neurol 2012;11:
315–322.

481. Easton JD, Lopes RD, Bahit MC, Wojdyla DM, Granger CB, Wallentin L, Alings M,
Goto S, Lewis BS, Rosenqvist M, Hanna M, Mohan P, Alexander JH, Diener HC,
ARISTOTLE Committees and Investigators. Apixaban compared with warfarin in
patients with atrial fibrillation and previous stroke or transient ischaemic attack: a
subgroup analysis of the ARISTOTLE trial. Lancet Neurol 2012;11:503–511.

482. Ntaios G, Papavasileiou V, Diener HC, Makaritsis K, Michel P.
Nonvitamin-K-antagonist oral anticoagulants in patients with atrial fibrillation
and previous stroke or transient ischemic attack: a systematic review and
meta-analysis of randomized controlled trials. Stroke 2012;43:3298–3304.

483. Paciaroni M, Agnelli G. Should oral anticoagulants be restarted after
warfarin-associated cerebral haemorrhage in patients with atrial fibrillation?
Thromb Haemost 2014;111:14–18.

484. Nielsen PB, Larsen TB, Skjoth F, Gorst-Rasmussen A, Rasmussen LH, Lip GY. Re-
starting Anticoagulant Treatment After Intracranial Hemorrhage in Patients With
Atrial Fibrillation and the Impact on Recurrent Stroke, Mortality, and Bleeding: A
Nationwide Cohort Study. Circulation 2015;132:517–525.

485. Weber R, Brenck J, Diener HC. Antiplatelet therapy in cerebrovascular disorders.
Handb Exp Pharmacol 2012:519–546.

486. Flaker GC, Gruber M, Connolly SJ, Goldman S, Chaparro S, Vahanian A,
Halinen MO, Horrow J, Halperin JL. Risks and benefits of combining aspirin
with anticoagulant therapy in patients with atrial fibrillation: an exploratory ana-
lysis of stroke prevention using an oral thrombin inhibitor in atrial fibrillation
(SPORTIF) trials. Am Heart J 2006;152:967–973.

487. Yung D, Kapral MK, Asllani E, Fang J, Lee DS, Investigators of the Registry of the
Canadian Stroke Network. Reinitiation of anticoagulation after
warfarin-associated intracranial hemorrhage and mortality risk: the Best Practice

ESC Guidelines Page 75 of 90

 by guest on Septem
ber 14, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://dx.doi.org/10.1093/eurheartj/ehv730
http://eurheartj.oxfordjournals.org/


for Reinitiating Anticoagulation Therapy After Intracranial Bleeding (BRAIN)
study. Can J Cardiol 2012;28:33–39.

488. Roskell NS, Samuel M, Noack H, Monz BU. Major bleeding in patients with atrial
fibrillation receiving vitamin K antagonists: a systematic review of randomized and
observational studies. Europace 2013;15:787–797.

489. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bohm M, Christiaens T,
Cifkova R, De Backer G, Dominiczak A, Galderisi M, Grobbee DE, Jaarsma T,
Kirchhof P, Kjeldsen SE, Laurent S, Manolis AJ, Nilsson PM, Ruilope LM,
Schmieder RE, Sirnes PA, Sleight P, Viigimaa M, Waeber B, Zannad F, Redon J,
Dominiczak A, Narkiewicz K, Nilsson PM, Burnier M, Viigimaa M,
Ambrosioni E, Caufield M, Coca A, Olsen MH, Schmieder RE, Tsioufis C, van
de Borne P, Zamorano JL, Achenbach S, Baumgartner H, Bax JJ, Bueno H,
Dean V, Deaton C, Erol C, Fagard R, Ferrari R, Hasdai D, Hoes AW,
Kirchhof P, Knuuti J, Kolh P, Lancellotti P, Linhart A, Nihoyannopoulos P,
Piepoli MF, Ponikowski P, Sirnes PA, Tamargo JL, Tendera M, Torbicki A,
Wijns W, Windecker S, Clement DL, Coca A, Gillebert TC, Tendera M,
Rosei EA, Ambrosioni E, Anker SD, Bauersachs J, Hitij JB, Caulfield M, De
Buyzere M, De Geest S, Derumeaux GA, Erdine S, Farsang C,
Funck-Brentano C, Gerc V, Germano G, Gielen S, Haller H, Hoes AW,
Jordan J, Kahan T, Komajda M, Lovic D, Mahrholdt H, Olsen MH, Ostergren J,
Parati G, Perk J, Polonia J, Popescu BA, Reiner Z, Ryden L, Sirenko Y,
Stanton A, Struijker-Boudier H, Tsioufis C, van de Borne P, Vlachopoulos C,
Volpe M, Wood DA. 2013 ESH/ESC guidelines for the management of arterial
hypertension: the Task Force for the Management of Arterial Hypertension of
the European Society of Hypertension (ESH) and of the European Society of Car-
diology (ESC). Eur Heart J 2013;34:2159–2219.

490. Eikelboom JW, Wallentin L, Connolly SJ, Ezekowitz M, Healey JS, Oldgren J,
Yang S, Alings M, Kaatz S, Hohnloser SH, Diener HC, Franzosi MG, Huber K,
Reilly P, Varrone J, Yusuf S. Risk of bleeding with 2 doses of dabigatran compared
with warfarin in older and younger patients with atrial fibrillation: an analysis of
the randomized evaluation of long-term anticoagulant therapy (RE-LY) trial. Cir-
culation 2011;123:2363–2372.

491. Goodman SG, Wojdyla DM, Piccini JP, White HD, Paolini JF, Nessel CC,
Berkowitz SD, Mahaffey KW, Patel MR, Sherwood MW, Becker RC,
Halperin JL, Hacke W, Singer DE, Hankey GJ, Breithardt G, Fox KA, Califf RM,
ROCKET AF Investigators. Factors associated with major bleeding events: insights
from the ROCKET AF trial (rivaroxaban once-daily oral direct factor Xa inhibition
compared with vitamin K antagonism for prevention of stroke and embolism trial
in atrial fibrillation). J Am Coll Cardiol 2014;63:891–900.

492. Chang HY, Zhou M, Tang W, Alexander GC, Singh S. Risk of gastrointestinal
bleeding associated with oral anticoagulants: population based retrospective co-
hort study. BMJ 2015;350:h1585.

493. Abraham NS, Singh S, Alexander GC, Heien H, Haas LR, Crown W, Shah ND.
Comparative risk of gastrointestinal bleeding with dabigatran, rivaroxaban, and
warfarin: population based cohort study. BMJ 2015;350:h1857.

494. Björck F, Renlund H, Lip GYH, Wester P, Svensson PJ, Själander A. Outcomes in a
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