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Atrial fibrillation-related stroke:
an avoidable burden

¢ Atrial fibrillation (AF) — an abnormal heart rhythm —
increases the risk of stroke by almost five times
compared with a normal heart rhythm (sinus rhythm)’

¢ AF is the most common heart rhythm disorder and
occurs with increasing frequency as people get older.2
AF has been estimated to affect 0.1-4.0% of the
population,>* depending on the country

e More than 23 million people are affected by AF in
Europe, China and the US combined*®

4 Approximately 15 million people worldwide suffer
a stroke each year.” Of this number, approximately
one-third die and another third are left permanently
disabled. AF is associated with at least 15%
of all strokes®

¢ AF-related strokes are more severe than those not
related to AF; they are associated with an increased
likelihood of permanent disability requiring
institutional care, and also result in greater
short-and long-term mortality?

4 The annual cost of stroke is approximately €64 billion
in Europe’ and $34 billion in the US."" The cost of
AF-related stroke is substantially higher than the cost
of stroke in patients without AF'?

The Berlin Acute Stroke Study showed
that the average direct costs over
the first year after hospitalization

for stroke were more than 30% higher

for patients with AF (€11 799) than
for patients without AF (€8817)'

¢ Assuming that 15% of strokes are caused by AF and
considering that AF-related strokes are generally more
severe than strokes unrelated to AF, the cost of
AF-related stroke could be at least €10 billion in
Europe and $5 billion in the US each year

¢ AF-related stroke is preventable, but many patients
currently do not receive optimal prevention therapy.
This booklet discusses which patients are not receiving
appropriate therapy and the reasons for this. Actions
for key parties are outlined to ensure that in future
all patients with AF receive optimal therapy to
prevent stroke

Atrial fibrillation-related stroke
is preventable

4 A stroke occurs when a blood vessel becomes blocked
and the supply of blood to the brain becomes
interrupted (ischaemic stroke), or when blood from a
ruptured vessel leaks into the brain (haemorrhagic
stroke). Both can cause significant brain damage

¢ AF-related strokes are caused by blood clots that form
within the heart and then travel to the brain.
Anticoagulant drugs can prevent the formation of
blood clots and, therefore, can reduce the risk of
AF-related stroke

4 Vitamin K antagonists (VKAs; such as warfarin,
acenocoumarol and phenprocoumon) are oral
anticoagulant (OAC) drugs that reduce the risk of
stroke in patients with AF:™3

* By 64% compared with placebo

* By 38% compared with aspirin
(an antiplatelet agent)

For many patients, optimal anticoagulation
is not possible

¢ Although VKAs can be effective, the anticoagulation
effects of these agents are unpredictable, because of
the indirect way in which they prevent clotting, and
because they interact with many foods and drugs'

4 Under similar conditions, the amount of
anticoagulation a VKA provides varies substantially
between patients, and in the same patient on a daily
basis, depending on diet, medications and co-existing
medical conditions.™ This means that:

* The dose of a VKA must be tailored to each and
every patient; a fixed-dose regimen is not possible

e Patients need regular monitoring to ensure that the
correct level of anticoagulation is achieved. This is
done by measuring the ‘international normalized
ratio’ (INR)

e The dose of VKA must be adjusted to ensure that
patients remain in the recommended safe and
effective therapeutic INR range of 2.0-3.0

¢ An INR <2.0 is associated with increased risk of
ischaemic stroke, and an INR >3.0 diminishes the
ability of blood to clot, thus placing patients at
risk of anticoagulant-related bleeding, including
life-threatening events such as haemorrhagic
stroke (Figure 1)
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Figure 1. The INR should be maintained in the range
2.0-3.0 for patients receiving warfarin.
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Adapted with permission from Eur J Intern Med, vol. 20, Amouyel et al.
INR variability in atrial fibrillation: a risk model for cerebrovascular events,
pp 63-69, copyright 2009, with permission from Elsevier."
INR, international normalized ratio.
.

4 Patients who have never been previously treated with
a VKA may have poor INR control when initiating VKA
therapy. In some patients a stable INR, or even a
satisfactory amount of time within the therapeutic
INR range, is never achieved

4 In addition to diet and medications, co-existing
medical conditions such as heart failure and prior
stroke can affect an individual’s ability to reach a
target INR and remain within the therapeutic
range'®!’

4 The limitations of VKAs mean that, unfortunately,
many patients with AF are not adequately treated to
prevent stroke. There are certain patient groups in
whom anticoagulation with VKAs is particularly difficult

Stroke prevention needs to be improved
for all patients with AF

Figure 2. Cumulative stroke recurrence rate in
non-anticoagulated patients with atrial fibrillation or
in normal sinus rhythm.
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Adapted from Am J Med, vol. 114, Penado et al. Atrial fibrillation as a risk factor
for stroke recurrence, 206-211, copyright 2003, with permission from Elsevier.'®
.

Patients for whom VKAs often fail to provide
adequate prevention

¢ Patients with AF who have previously had a stroke
(ischaemic or haemorrhagic)

4 Prior stroke is a strong additional risk factor for stroke
in patients with AF, increasing the risk by 2.5-fold
compared with patients with AF and no history of
stroke.'® Furthermore, stroke patientswith AF have
more than double the risk of recurrent stroke
compared with stroke patients withoutAF (Figure 2)'°

4 Prior stroke also increases the risk of anticoagulant-
related bleeding,?® which complicates the management
of stroke prevention in this patient group

¢ It is of great concern that most studies worldwide
report guideline-recommended anticoagulation
rates below 60% in this patient group, adding
considerably to the clinical and cost burden of
AF-related stroke (Figure 3)?'

4 This patient group is in particular need of effective
and safer therapy options

¢ Most recurrent AF-related strokes are severe' and,
compared with a first stroke, are more likely to be
fatal.?? This further emphasizes the need for improved
treatment options for the prevention of AF-related
stroke in this group of patients

Elderly patients with AF

¢ AF affects 6-9% of people over 80 years of age.??
Furthermore, it is estimated that approximately 4%
of 85-year-olds may have undiagnosed AF and,
therefore, are unknowingly at risk of stroke?



Figure 3. Hypothetical illustration of the excess strokes and
economic burden resulting from under-treatment of patients
with AF and prior stroke in Europe 12212324

Figure 4. The rate of major bleeding events in patients aged
80 years or older with AF treated with vitamin K antagonists
compared with younger patients with AF.?

10 million patients in Europe have AF*

10% of AF patients have had a prior stroke?

1 million patients in Europe have AF

and have had a prior stroke

~60% receive
an OAC?!

~400 000
do not receive an OAC

~600 000
receive an OAC

Stroke rate 3.5%/year® Stroke rate 6.6%/year?

~26 400 strokes/year

~21 000 strokes/year

AF-related stroke costs
~€11 799 for the first year'

~€248 million/year ~€311 million/year

~€559 million/year

Although the figure does not consider the proportion of patients in receipt of aspirin
or the proportion of patients who will die as a result of their stroke, it also does not
account for the time within therapeutic range for patients in receipt of vitamin K
antagonists, other co-existing medical conditions in these patients, the increased
severity and associated costs of recurrent compared with first strokes, and the cost
of long-term care for institutionalized stroke survivors.

AF, atrial fibrillation; OAC, oral anticoagulant.

¢ The number of elderly people with AF is also
predicted to rise as the proportion of elderly people
increases worldwide?

4 In patients with AF, the risk of stroke increases by
50% with each advancing decade of age;'® the annual
stroke rate in patients not receiving VKASs rises from
2% for ages 65-74 years to 3% for ages 75-84 years,
and to 5% in patients aged 85 years or older?*

¢ Unfortunately, the risk of major bleeding is also
significantly higher in patients aged 80 years or older
compared with younger patients (Figure 4)%

4 Physicians are often reluctant to prescribe VKAs to
elderly patients because they:?"2

e Fear causing serious bleeding events (because
the risk of bleeding with VKA therapy increases
with age)

e Consider elderly patients to be more prone to falls,
which may further increase their risk of bleeding

* Are concerned that compliance and the ability to
attend INR monitoring appointments may be
compromised by frailty or dementia
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Adapted from Hylek EM et al. Major hemorrhage and tolerability of warfarin in the
first year of therapy among elderly patients with atrial fibrillation,
Circulation;115(21):2689-2696, with Permission from Wolters Kluwer Health.2®
AF, atrial fibrillation.
.

4 These fears are often misplaced; evidence from
elderly patients with AF receiving VKA therapy shows
that the risk of a serious bleeding event from falling
is so small that the benefits of therapy far outweigh
the risk.? It has been reported that anticoagulation
with a VKA reduced the incidence of AF-related
stroke in patients aged 75 years or older without an
increased risk of bleeding, compared with patients
taking aspirin°

¢ If the risk of serious bleeding, such as intracranial
haemorrhage (including haemorrhagic stroke), caused
by therapy is weighed against the benefit of stroke
risk reduction, the overall benefit of VKA therapy
actually increases with age (Figure 5)%*

¢ Despite the benefits of anticoagulation outweighing
the risks in elderly patients with AF, many physicians
under-prescribe effective therapy for the prevention
of AF-related stroke

4 There is a clear need for an OAC that does not
require regular coagulation monitoring and carries a
lower risk of intracranial haemorrhage

Patients with poor INR control

¢ As shown in Figure 1, an INR <2.0 is associated
with increased risk of ischaemic stroke and an INR
>3.0 places patients at risk of anticoagulant-related
bleeding;'® therefore, it is important that a patient
spends as much time as possible within the target
INR range (2.0-3.0)
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Figure 5. The net clinical benefit of warfarin by age.?
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Adapted from Singer DE, Chang Y, Fang MC, et al. The net clinical benefit of
warfarin anticoagulation in atrial fibrillation. Ann Intern Med. 2009 Sep 1;151
with permission from the American College of Physicians.?

¢ Many elderly patients with AF have one or more
co-existing medical conditions for which they take
many drugs that may affect the amount of time they

are able to remain within the therapeutic INR range.?®

Other factors that affect time spent in therapeutic
range include hospitalizations and dementia®

4 On average, patients on VKAs may be in the
therapeutic range only about 60% of the time'

* The quality of anticoagulation care varies considerably.
The average amount of time patients spend with an

INR within the therapeutic range varies between
countries, and may also depend on whether VKAs
are managed in specialized clinics or elsewhere!

¢ Depending on the country, up to one-third of patients

spend less than half of their time in the therapeutic
INR range.?' It has also been suggested that only

10% of patients receiving VKAs are able to maintain

a stable INR within the therapeutic range over the
course of 1 year??

4 Patients with poor INR control often decide to
discontinue VKA therapy altogether,® leaving them
at risk of AF-related stroke

4 The substantial number of patients with poor INR
control highlights the need for more manageable
therapeutic options to reduce the burden of
AF-related stroke

Patients who discontinue VKA therapy

¢ Within 1 year of initiation of VKA therapy, about
one-quarter of patients discontinue therapy.>
The risk of AF-related stroke increases by 65%
when a patient stops taking VKA therapy'>

10

4 This highlights the urgent need for alternative
therapeutic options to reduce the burden of
AF-related stroke in patients who are either
unable or unwilling to take VKAs

Suboptimal anticoagulation leads to avoidable
strokes and increases costs

¢ Despite being effective, VKAs are underused in
practice because of their disadvantages. A recent
global registry collecting real-life clinical data®*
showed that:

* Only about 50% of patients with AF at risk of
stroke, and for whom guidelines recommended
OAC therapy, actually received such therapy

e Approximately 25% of the patients who should
have received an anticoagulant received aspirin,
which is not as effective as OAC therapy in reducing
the risk of AF related stroke'?

¢ Of concern, approximately 70% of patients with
known AF who had an ischaemic stroke were not
receiving anticoagulant therapy to prevent AF-related
stroke at the time of the stroke=7

¢ Of 1000 patients with AF at age 70 years, it is

predicted that if all patients commence VKA therapy

and have perfect adherence to therapy (i.e. only

discontinuing for bleeding events) with perfect INR

control, these patients would experience about

500 ischaemic strokes collectively within their

remaining lifetime (including both primary and

recurrent strokes)®

* However, this does not represent the ‘real world’
situation. When accounting for ‘real-world” INR
control and VKA adherence, based on clinical practice
observed in the US, it is predicted that there would
be almost 500 additional strokes, collectively, in the
same 1000 patients (984 ischaemic strokes in total)

e If "real-world" prescription of aspirin or nothing
(instead of VKAs) to VKA-eligible patients is also
considered, in addition to ‘real-world" INR control
and VKA adherence, there could be as many
as 670 additional strokes overall in the same
1000 patients (about 1170 ischaemic strokes in total)

* The remaining lifetime cost, including direct
healthcare costs of clinical events such as stroke or
bleeding, costs of routine INR monitoring and of
long-term care, for one of these patients on VKAs is
$68 039 with perfect INR control versus $84 518 with
‘real-world" INR control, and $87 248 if ‘real-world’
prescribing patterns and INR control are considered



Prevention of AF-related stroke needs to be
improved for all patients; new options
are urgently needed to increase the proportion
of patients with AF who receive appropriate
stroke prevention therapy

A solution: more therapy options to prevent
more AF-related strokes

¢ Non-VKA OACs have been developed to overcome
some of the limitations associated with VKAs. These
newer agents can provide an important alternative for
those patients unable to achieve adequate prevention
of AF-related stroke with VKAs

4 The non-VKA OACs rivaroxaban (Xarelto®, Bayer
HealthCare) and dabigatran etexilate (Pradaxa®,
Boehringer Ingelheim) are currently approved for use
for the prevention of AF-related stroke, and have
reimbursement approval, in many countries globally,
including the US and Europe. Approval of a third
non-VKA OAC, apixaban (Eliquis®, Pfizer), is also expected

4 In contrast to VKAs, non-VKA OACs:3

* Have a predictable anticoagulation effect: a given dose
always achieves the same degree of anticoagulation

» Have few food or drug interactions

e Are taken as fixed once-daily (rivaroxaban) or
twice-daily (dabigatran, apixaban) doses

» Require no routine coagulation monitoring

¢ The non-VKA OACs rivaroxaban, dabigatran and
apixaban have been tested in three large-scale global
trials (ROCKET AF, RE-LY and ARISTOTLE, respectively)
and were found to be at least as effective as VKAs for
stroke prevention in patients with AF, without
increasing major bleeding*-4

4 There were significant increases in gastrointestinal
bleeding, compared with VKA therapy, with
rivaroxaban and the higher dabigatran dose (150 mg
twice daily), but not with apixaban or the lower
dabigatran dose (110 mg twice daily)**

4 Importantly though, compared with warfarin,
the non-VKA OACs were all associated with
significant reductions in serious bleeding events
of particular concern:#-4°

e All significantly reduced intracranial bleeding
—the most feared bleeding event

e Rivaroxaban and apixaban reduced fatal
bleeding, which reached statistical significance
for rivaroxaban, and dabigatran significantly
reduced life-threatening bleeding

¢ In addition, the efficacy and safety profiles of the
non-VKA OACs, compared with warfarin, were
consistent in patients with prior stroke compared
with the overall trial populations*-48

4 Furthermore, properly managed non-VKA OACs
have demonstrated efficacy and an acceptable
safety profile in patients with moderate renal
impairment, thereby providing an additional
option for the prevention of AF-related stroke
in this patient group**4%->1

¢ Non-VKA OACs can, therefore, offer:

e Treatment for patients who would be otherwise
unlikely to receive any therapy at all

* An option for patients discontinuing VKAs

* No concerns over INR control with regard to
monitoring or staying within a narrow
therapeutic range

e Simplified patient management with fixed daily
dosing and no requirement for periodic dose
adjustment

* Markedly lower risk of intracranial haemorrhage
and fatal bleeding

¢ Studies in the UK, Canada and the US have
concluded that, overall, the non-VKA OACs
are cost-effective alternatives to VKAs at the
thresholds implemented in these countries,
particularly when a patient does not have
good INR control on VKAs>-56

4 The cost of routine monitoring in patients
taking VKAs can be substantial, both to
healthcare providers® and to patients and
their carers.>® Because the non-VKA OACs
do not require routine coagulation monitoring,
expenditure associated with monitoring could
be redirected to patient and physician
education to improve adherence to therapy
and patient management

¢ More importantly, the availability of the
non-VKA OACs will hopefully increase the
proportion of patients with AF receiving therapy
to prevent AF-related stroke, thereby reducing the
number of AF-related strokes and the huge clinical
and economic burden that results
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Call to action: how can we prevent
more atrial fibrillation-related strokes?

4 The availability of non-VKA OACs means that
physicians now have more therapeutic choices,
allowing a more patient-centred approach to therapy
to prevent AF-related stroke. More treatment options
could mean that more eligible patients with AF will
receive the necessary therapy for stroke prevention.
Prevention of AF-related stroke needs to be improved
for all patients with AF, as well as the groups
specifically discussed in this booklet

¢ Managing VKAs is challenging, especially for certain
patients. Physicians need to be informed as to how
the non-VKA OACs afford an opportunity to address
those challenges. Physicians must also be educated as
to the optimal management of the non-VKA OACs,
and responsible prescribing of these agents

4 Patient education is also needed to ensure patients
know why they are taking an anticoagulant and the
importance of complying with therapy. Patients need to
be made aware of the educational materials available
to them from patient advocacy groups such as the
AF Association and StopAfib.org>®6°

¢ The critical challenge is for key parties — healthcare
professionals, policy-makers, medical societies,
patient advocacy groups and industry alike — to work
together to ensure that all patients with AF at risk
of stroke receive optimal therapy for the prevention
of AF-related stroke

Actions for policy-makers

4 Improve organizational infrastructure to facilitate
delivery of novel therapeutics

4 Ensure equal and timely access to the best available
care (such as anticoagulation clinics and newer
therapies) for all patients with AF, regardless of
where they live or their background

4 Ensure that prevention of AF-related stroke is
addressed in national healthcare plans and that
AF is recognized as a serious and significant risk
factor for stroke

Actions for medical societies and
healthcare professionals

¢ Maintain a good working knowledge of the most
recent clinical guidelines and educate practising
physicians to help ensure that patients with AF receive
the best possible care available to them?®'-63
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¢ Inform colleagues in the healthcare professions of the
importance of diagnostic checks for AF and of the
benefit-risk of anticoagulation in patients with AF

4 Ensure colleagues are aware of advances in
the development of new therapeutic options,
including the new non-VKA OACs, and of their
potential benefits

4 Promote training for colleagues in the healthcare
professions on the appropriate use of approved
non-VKA OACs

4 Educate patients on why they are receiving
anticoagulant treatment and the importance of
taking their anticoagulation therapy as prescribed

4 Ensure that healthcare payers understand the clinical
and economic advantages of having access to new,
alternative therapeutic options and how this will help
to reduce the number of at-risk patients receiving
sub-optimal treatment, thereby increasing prevention
of AF-related stroke

Actions for patient advocacy groups

¢ Help patients to understand the benefits and risks of
different therapies and to make informed choices
regarding their own therapy. In addition, help patients
to understand why they always need to take their
therapy according to the prescribed schedule

4 Ensure healthcare payers not only consider robust
clinical data but also listen to the patient voice to
ensure their decisions reflect patient need

AF-related stroke is a major burden that
will continue to grow, and urgent action
to tackle the problem is needed
However, the solution is in our hands —
improved treatment options (such as
approved non-VKA OACs) will allow us
to limit dramatically the impact of this
devastating but preventable condition




References

10.

11.

13.

14.

16.

17.

Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an
independent risk factor for stroke: the Framingham Study.
Stroke 1991;22:983-88

Go AS, Hylek EM, Phillips KA et al. Prevalence of diagnosed
atrial fibrillation in adults: national implications for rhythm
management and stroke prevention: the AnTicoagulation

and Risk Factors in Atrial Fibrillation (ATRIA) Study. JAMA
2001;285:2370-5

Lip GYH, Brechin CM, Lane DA. The global burden of atrial
fibrillation and stroke: a systematic review of the epidemiology

of atrial fibrillation in regions outside North America and Europe.

Chest 2012: in press

Stefansdottir H, Aspelund T, Gudnason V et al. Trends in the
incidence and prevalence of atrial fibrillation in Iceland and
future projections. Europace 2011;13:1110-7

Hu D, Sun Y. Epidemiology, risk factors for stroke, and
management of atrial fibrillation in China. J Am Coll Cardiol
2008;52:865-8

Miyasaka Y, Barnes ME, Gersh BJ et al. Secular trends in
incidence of atrial fibrillation in Olmsted County, Minnesota,
1980 to 2000, and implications on the projections for future
prevalence. Circulation 2006;114:119-25

World Health Organization. Global burden of stroke. In: The
Atlas of Heart Disease and Stroke. Mackay J, Menash G (editors)
Geneva, Switzerland: World Health Organization; 2004.
http://www.who.int/cardiovascular_diseases/en/cvd_atlas_
15_burden_stroke.pdf. Accessed October 2012

Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation: a major
contributor to stroke in the elderly. The Framingham Study.
Arch Intern Med 1987;147:1561-4

Lamassa M, Di Carlo A, Pracucci G et al. Characteristics,
outcome, and care of stroke associated with atrial fibrillation in
Europe: data from a multicenter multinational hospital-based
registry (The European Community Stroke Project). Stroke
2001;32:392-8

Gustavsson A, Svensson M, Jacobi F et al. Cost of disorders

of the brain in Europe 2010. Eur Neuropsychopharmacol
2011;21:718-79

Roger VL, Go AS, Lloyd-Jones DM et al. Heart disease and stroke
statistics - 2012 update: a report from the American Heart
Association. Circulation 2012;125:e2-220

Briiggenjurgen B, Rossnagel K, Roll S et al. The impact of atrial
fibrillation on the cost of stroke: the Berlin Acute Stroke Study.
Value Health 2007;10:137-43

Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic
therapy to prevent stroke in patients who have nonvalvular atrial
fibrillation. Ann Intern Med 2007;146:857-67

Lin PJ. Reviewing the reality: why we need to change.

Eur Heart J Suppl 2005;7 Suppl E:E15-20

Amouyel P, Mismetti P, Langkilde LK et al. INR variability

in atrial fibrillation: a risk model for cerebrovascular events.
Eur J Intern Med 2009;20:63-9

Melamed OC, Horowitz G, Elhayany A et al. Quality of
anticoagulation control among patients with atrial fibrillation.
Am J Manag Care 2011;17:232-7

Rose AJ, Hylek E, Ozonoff A et al. Patient characteristics
associated with oral anticoagulation control: results of the
Veterans AffaiRs study to Improve Anticoagulation (VARIA).

J Thromb Haemost 2010;8:2182-91

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Stroke Risk in Atrial Fibrillation Working Group. Independent
predictors of stroke in patients with atrial fibrillation: a
systematic review. Neurology 2007;69:546-54

Penado S, Cano M, Acha O et al. Atrial fibrillation as a risk factor
for stroke recurrence. Am J Med 2003;114:206-10

Pisters R, Lane DA, Nieuwlaat R et al. 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;138:1093-100

Ogilvie IM, Newton N, Welner SA et al. Underuse of oral
anticoagulants in atrial fibrillation: a systematic review.
Am J Med 2010;123:638-45

Jorgensen HS, Nakayama H, Reith J et al. Stroke recurrence:
predictors, severity, and prognosis. The Copenhagen Stroke
Study. Neurology 1997,48:891-5

Kakkar AK, On Behalf Of The Garfield Registry Investigators.
GARFIELD: Multicentre international registry of patients newly
diagnosed with atrial fibrillation at risk of stroke: the GARFIELD
Registry. 2011. http://www.escardio.org/congresses/esc-2011/
congress-reports/Pages/711-5-GARFIELD.aspx.

Accessed October 2012

Singer DE, Chang Y, Fang MC et al. The net clinical benefit of
warfarin anticoagulation in atrial fibrillation. Ann Intern Med
2009;151:297-305

Collerton J, Davies K, Jagger C et al. Health and disease in

85 year olds: baseline findings from the Newcastle 85+ cohort
study. BMJ 2009;339:04904

Hylek EM, Evans-Molina C, Shea C et al. Major hemorrhage and
tolerability of warfarin in the first year of therapy among elderly
patients with atrial fibrillation. Circulation 2007;115:2689-96
Deplanque D, Leys D, Parnetti L et al. Stroke prevention

and atrial fibrillation: reasons leading to an inappropriate
management. Main results of the SAFE Il study.

Br J Clin Pharmacol 2004;57:798-806

Vasishta S, Toor F, Johansen A et al. Stroke prevention in atrial
fibrillation: physicians’ attitudes to anticoagulation in older
people. Arch Gerontol Geriatr 2001;33:219-26

Man-Son-Hing M, Nichol G, Lau A et al. Choosing
antithrombotic therapy for elderly patients with atrial fibrillation
who are at risk for falls. Arch Intern Med 1999;159:677-85
Mant J, Hobbs FDR, Fletcher K et al. Warfarin versus aspirin

for stroke prevention in an elderly community population with
atrial fibrillation (the Birmingham Atrial Fibrillation Treatment of
the Aged study, BAFTA): a randomised controlled trial. Lancet
2007,370:493-503

Ansell J, Hollowell J, Pengo V et al. Descriptive analysis of

the process and quality of oral anticoagulation management

in real-life practice in patients with chronic non-valvular

atrial fibrillation: the international study of anticoagulation
management (ISAM). J Thromb Thrombolysis 2007;23:83-91
Witt DM, Delate T, Clark NP et al. Twelve-month outcomes and
predictors of very stable INR control in prevalent warfarin users.
J Thromb Haemost 2010;8:744-9

Fang MC, Go AS, Chang Y et al. Warfarin discontinuation after
starting warfarin for atrial fibrillation. Circ Cardiovasc Qual
Outcomes 2010;3:624-31



Atrial fibrillation-related stroke: an avoidable burden

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

14

Lip G, Bassand JP, Fitzmaurice D et al. Inappropriate utilization
on anticoagulation in patients with atrial fibrillation: the global
anticoagulant registry in the field (GARFIELD) registry.

JAm Coll Cardiol 2012;59:E670. Abstract 1236-167

Ahmad O, Ahmad KE, Dear KB et al. Atrial fibrillation and
anticoagulation in a stroke unit population. Intern Med J
2009;39:752-6

Hannon N, Sheehan O, Kelly L et al. Stroke associated with atrial
fibrillation - incidence and early outcomes in the north Dublin
population stroke study. Cerebrovasc Dis 2010;29:43-9

Palm F, Kleemann T, Dos SM et al. Stroke due to atrial fibrillation
in a population-based stroke registry (Ludwigshafen Stroke
Study) CHADS(2), CHA(2)DS(2)-VASc score, underuse of oral
anticoagulation, and implications for preventive measures.

Eur J Neurol 2012: in press

Sorensen SV, Dewilde S, Singer DE et al. Cost-effectiveness of
warfarin: trial versus “real-world” stroke prevention in atrial
fibrillation. Am Heart J 2009;157:1064-73

Bayer Pharma AG. Xarelto® (rivaroxaban) Summary of Product
Characteristics. 2012. Available at: http:/Awww.xarelto.com/
html/downloads/Xarelto-Prescribing_Information-May-2012.pdf.
Accessed October 2012

Boehringer Ingelheim International GmbH. Pradaxa (dabigatran
etexilate) Summary of Product Characteristics. 2011. Available

at: http://www.ema.europa.eu/docs/en_GB/document_library/

EPAR_-_Product_Information/human/000829/WC500041059.

pdf. Accessed October 2012

Boehringer Ingelheim Pharmaceuticals Inc. Pradaxa
(dabigatran etexilate) Prescribing Information. 2012. Available
at: http://www.accessdata.fda.gov/drugsatfda_docs/
label/2012/022512s010Ibl.pdf. Accessed October 2012

Janssen Pharmaceuticals Inc. Xarelto® (rivaroxaban) Prescribing
Information. 2011. Available at: http://www.accessdata.fda.
gov/drugsatfda_docs/label/2011/202439s0011bl.pdf. Accessed
October 2012

Patel MR, Mahaffey KW, Garg J et al. Rivaroxaban versus
warfarin in nonvalvular atrial fibrillation. N Engl J Med
2011,365:883-91

Connolly SJ, Ezekowitz MD, Yusuf S et al. Dabigatran versus
warfarin in patients with atrial fibrillation. N Engl J Med
2009;361:1139-51

Granger CB, Alexander JH, McMurray JJ et al. Apixaban
versus warfarin in patients with atrial fibrillation. N Engl J Med
2011;365:981-92

Easton JD, Lopes RD, Bahit MC et al. 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;11:503-11

Diener HC, Connolly SJ, Ezekowitz MD et al. 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;9:1157-63

Hankey GJ, Patel MR, Stevens SR et al. Rivaroxaban compared
with warfarin in patients with atrial fibrillation and previous
stroke or transient ischaemic attack: a subgroup analysis of
ROCKET AF. Lancet Neurol 2012;11:315-22

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Hohnloser SH, Hijazi Z, Thomas L et al. 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: in press

Eikelboom JW, Wallentin L, Connolly SJ et al. 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. Circulation 2011;123:2363-72

Fox KAA, Piccini JP, Wojdyla D et al. Prevention of stroke and
systemic embolism with rivaroxaban compared with warfarin in
patients with non-valvular atrial fibrillation and moderate renal
impairment. Eur Heart / 2011;32:2387-94

Lee S, Anglade MW, Pham D et al. Cost-effectiveness of
rivaroxaban compared to warfarin for stroke prevention in atrial
fibrillation. Am J Cardiol 2012;110:845-51

National Institute for Health and Clinical Excellence. Dabigatran
etexilate for the prevention of stroke and systemic embolism

in atrial fibrillation; Technology appraisal TA249. 2012. http:/
www.nice.org.uk/ta249. Accessed October 2012

National Institute for Health and Clinical Excellence. Rivaroxaban
for the prevention of stroke and systemic embolism in atrial
fibrillation; Technology appraisal TA256. 2012. http://www.nice.
org.uk/ta256. Accessed October 2012

Shah SV, Gage BF. Cost-effectiveness of dabigatran for stroke
prophylaxis in atrial fibrillation. Circulation 2011;123:2562-70

Sorensen SV, Kansal AR, Connolly S et al. Cost-effectiveness of
dabigatran etexilate for the prevention of stroke and systemic
embolism in atrial fibrillation: a Canadian payer perspective.
Thromb Haemost 2011;105:908-19

Bjorholt I, Andersson S, Nilsson GH et al. The cost of monitoring
warfarin in patients with chronic atrial fibrillation in primary care
in Sweden. BMC Fam Pract 2007;8:6

Jowett S, Bryan S, Mahe | et al. A multinational investigation

of time and traveling costs in attending anticoagulation clinics.
Value Health 2008;11:207-12

AF Association. 2012. http://www.afa-international.org/.
Accessed October 2012

StopAfib.org. 2011. http://www.stopafib.org.

Accessed October 2012

Camm AJ, Kirchhof P, Lip GYH et al. Guidelines for the
management of atrial fibrillation: The Task Force for the
Management of Atrial Fibrillation of the European Society of
Cardiology (ESC). Eur Heart J 2010;31:2369-429

Furie KL, Goldstein LB, Albers GW et al. Oral antithrombotic
agents for the prevention of stroke in nonvalvular atrial
fibrillation: a Science Advisory for healthcare professionals from
the American Heart Association/American Stroke Association.
Stroke 2012: in press

Camm AJ, Lip GYH, De Caterina R et al. 2012 focused update
of the ESC Guidelines for the management of atrial fibrillation:
An update of the 2010 ESC Guidelines for the management
of atrial fibrillation. Developed with the special contribution

of the European Heart Rhythm Association. Eur Heart J
2012;14:1385-413



Conflicts of Interest

Dr Felicita Andreotti
Speaker/consultant: AstraZeneca, Bayer,
BMS-Pfizer, Daiichi Sankyo, Eli Lilly

Dr Alvaro Avezum

Research contract: Boehringer Ingelheim, GSK;
ACTIVE-W, ACTIVE-A. Consultant: Boehringer
Ingelheim, GSK, BMS, Pfizer, AstraZeneca. National
Coordinator/Steering Committee member: ACTIVE W,
ACTIVE A, RE-LY, ARISTOTLE, AVERROES, ROCKET AF

Dr Alastair Benbow

The European Brain Council is a not for profit
organisation which receives core funding from it's
members including scientific societies, patient groups
and the pharmaceutical and device industries. It also
receives specific project funding from EU institutions
and industry

Professor John Camm

Advisor/speaker: AstraZeneca, ChanRX, Gilead, Merck,
Menarini, Otsuka, Sanofi, Servier, Xention, Bayer,
Boehringer Ingelheim, Bristol-Myers Squibb, Daiichi,
Pfizer, Boston Scientific, Biotronik, Medtronic, St. Jude
Medical, Actelion, GlaxoSmithKline, InfoBionic, Incarda,
Johnson & Johnson, Mitsubishi, Novartis, Takeda

Dr Carlos Cantu
Advisory board member: Bayer Co. Speaker: Ferrer,
Bayer Co.

Professor Laszl6 Csiba
None

Professor Antonio Davalos
Consultant: Bayer, Boehringer Ingelheim

Dr Jorge Gonzalez-Zuelgaray
Speaker: Bayer, Medtronic

Professor Shinya Goto

Research grants: Sanofi-Aventis, Otsuka, Boehringer
Ingelheim, Daiichi Sankyo, Honoraria: Sanofi-Aventis,
AstraZeneca., Eisai, Otsuka, Bayer, Novartis, Astellas,
Pfizer, Medtronics-Japan, Tanabe-Mitsubishi, Takeda,
Daiichi Sankyo, Mochida, MSD

Professor Dr Werner Hacke

Consultant: Boehringer Ingelheim, Bayer. Speaker:
Boehringer Ingelheim, Bayer. Research support:
Boehringer Ingelheim, unrestricted grant for
ECASS 4 (an IIT)

Professor Graeme J Hankey

Honoraria: Executive Committees — AMADEUS
(Sanofi-Aventis), ROCKET AF (Johnson & Johnson),
BOREALIS (Sanofi-Aventis); Steering Committee —
TRA 20P TIMI 50; Stroke Outcome Adjudication
Committees — RE-LY, AVERROES. Speaker/Consultant:
Bayer, Boehringer Ingelheim, Pfizer Australia

Professor Michael G Hennerici
None

Mellanie True Hills
None

Professor Richard Hobbs

Speaker fees/sponsorship: AstraZeneca, Bayer,
Boehringer Ingelheim, Medtronic, Merck, Novartis,
Pfizer, Roche

Dr Torsten Hoppe-Tichy
None

Professor Dayi Hu
None

Professor Han-Hwa Hu
None



Atrial fibrillation-related stroke: an avoidable burden

Professor Dr Paulus Kirchhof

Consulting fees/honoraria: 3M Medica, MEDA Pharma,
AstraZeneca, Bayer Healthcare, Biosense Webster,
Boehringer Ingelheim, Daiichi Sankyo, German Cardiac
Society, MEDA Pharma, Medtronic, Merck, MSD,
Otsuka Pharma, Pfizer/BMS, Sanofi, Servier, Siemens,
TAKEDA. Research grants: 3M Medica/MEDA Pharma,
Cardiovascular Therapeutics, Medtronic, OMRON, Sanofi,
St. Jude Medical, German Federal Ministry for Education
and Research (BMBF), Fondation Leducq, German
Research Foundation (DFG), European Union (EU). Travel
support: ESC, EHRA, AFNET

Eve Knight
None

Joe Korner
None

Professor Dr Karl-Heinz Ladwig
None

Professor Antoine Leenhardt

Board member/conference speaker: Sanofi, Bayer,
Daiichi Sankyo, Boehringer Ingelheim, Meda Pharma,
Pfizer, MSD, St. Jude Medical, Boston, Servier

Dr Maddalena Lettino

Speaker: AstraZeneca, BMS, Boehringer, Eli Lilly, Daiichi
Sankyo, Bayer, Pfizer, The Medicines Company. Advisory
board member: Eli Lilly, The Medicines Company, BMS,
Pfizer, MSD

Professor Gregory YH Lip

Consultant: Bayer, Astellas, Merck, Sanofi, BMS/Pfizer,
Daiichi Sankyo, Biotronik, Portola, Boehringer Ingelheim.
Speakers bureau: Bayer, BMS/Pfizer, Boehringer
Ingelheim, Sanofi-Aventis

Trudie Lobban MBE
None

Professor Lorenzo Mantovani
Research grants: Bayer Research, Boehringer Ingelheim,

16

Pfizer, Bristol-Myers Squibb. Consultant/Advisory Board
member: Bayer

Dr Ayrton Massaro
None

Rod Mitchell
None disclosed

Professor Bo Norrving

Advisor/consultant: PhotoThera, SERVIER, SYGNIS
Pharma AG. Speaker/member of a speakers bureau:
Allergan, Bayer HealthCare Pharmaceuticals. Boehringer
Ingelheim Pharmaceuticals

Dr David KL Quek
None

Dr Walter Reyes-Caorsi
Advisory Board member: Bayer Uruguay S.A. Speaker:
Bayer Uruguay

Professor Dr Kui-Hian Sim
Ongoing clinical trial and Investigator fees: Sanofi,
Roche, Eli Lily

Professor Norio Tanahashi
None

Professor Hung-Fat Tse

Advisor/consultant: Bayer Schering Pharma, Boehringer
Ingelheim Pharmaceuticals, Sanofi-Aventis,

St. Jude Medical, Cordis Corporation, Medtronic,
GlaxoSmithKline, Merck Sharp & Dohme Corp

Professor Panos Vardas
Consultant/honoraria: Bayer, Boehringer Ingelheim,
Bristol-Myers Squibb, Medtronic, Menarini, Servier

Dr Xavier Vinolas
Consultant: Bayer, Medtronic, St. Jude Medical,
Boston Scientific

Professor Byung-Woo Yoon
None

Professor Shu Zhang
None disclosed








