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Preface

The Future of Anticoagulation Initiative was funded by
Daiichi Sankyo Europe. It was a project that aimed to
investigate the current landscape and explore possible
directions of future developments in atrial fibrillation
management, with a particular focus on stroke prevention and the use of oral anticoagulants. There were six
countries of focus: Belgium, France, Germany, Italy,
Spain and the UK.
This report presents the key observations from the
study, a series of short-term and longer-term recommendations, and a summary of the methods involved
in the research. The full methodology is set out in the
accompanying annexes. In addition to the methodology, the annexes document each part of the project.
They comprise a report on findings from the rapid evidence assessment of literature and clinical guidelines,
a report on findings from key informant interviews, a
description of future scenarios discussed in the project’s
scenarios workshop, and a table summarising factors
identified in the evidence assessment and interviews as
relevant for the current and future management of anticoagulation in atrial fibrillation patients.

Also available are two research briefs on the study,
AF-related stroke prevention: today and the future,
aimed at readers from the healthcare professional and
patient communities. The annexes and research briefs
can be accessed online on the RAND Europe website.
RAND Europe is an independent not-for profit policy
research organisation that aims to improve policy and
decisionmaking in the public interest, through research
and analysis. RAND Europe’s clients include European
governments, institutions, non-governmental bodies
(NGOs) and firms with a need for rigorous, independent, multidisciplinary analysis. This report has been
subject to RAND’s quality assurance process, which
consists of rigorous peer review.
For more information about RAND Europe or this
document, please contact:
Joanna Chataway, RAND Europe
Westbrook Centre, Milton Road
Cambridge CB4 1YG
United Kingdom
Tel. +44 (1223) 353 329 | Email. chataway@rand.org
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Foreword

As a medical student I was taught that atrial fibrillation
was so common that it should be regarded as a variation of normal, seen particularly in the elderly. At that
time it was not appreciated that this heart rhythm disturbance was associated with a high risk of stroke and
heart failure, and that early diagnosis and treatment
could greatly improve the lives of patients afflicted with
the disorder. Progressively over the last five decades the
true importance of atrial fibrillation has become apparent and we now know highly effective ways in which
we can treat patients to restore the length and quality of
their lives. However, the inactive legacy of the past persists and we need to refocus the attention of healthcare
professionals on this cardiovascular condition, which is
now reaching epidemic proportions.

Atrial fibrillation – the landscape
Over the last decade it has been appreciated that the
population in the Western world is growing older. In
25 years, more than a quarter of the EU population
will be at least 65 years of age. Diseases of the elderly
will become much more common, and amongst these
is atrial fibrillation, which is a disorder of the rhythm of
the heart. The prevalence of this disease in the general
population will practically double, rising from less than
2 per cent to more than 3 per cent between now and
2060. This heart rhythm disorder is not immediately
dangerous to those in whom it occurs – it may remain
undiscovered for months or years.

Changing demographics – the impact
of ageing
The rhythm disturbance is a consequence of ageing
itself and a wide variety of underlying comorbidities.
Its eventual consequences are very damaging – five
times the likelihood of stroke, double the risk of heart
failure, dementia, sudden death and hospitalisation.
The oncoming epidemic of atrial fibrillation represents

a challenge to almost every member of the population: to those who will be directly affected, to almost
every member of the population who will be related
to or know someone who suffers from the disease, and
to society in general, which must set up and maintain
methods of managing and coping with this increasingly
prevalent heart problem.

Innovation brings promise – scientific
solutions continue to evolve
Of course, it is not a coincidence that medical science
has been drawn into this arena, and it is very fortunate
that new diagnostic and therapeutic methods have been
developed to address atrial fibrillation. Technological
advances in medicine mean that it is now possible to
sample the electrocardiograms of those at risk of sustaining a rhythm disorder, adjusting lifestyles that may
promote the condition, managing underlying comorbidities that encourage atrial fibrillation and directly
treating rhythm disorders to eliminate or delay their
progress. In particular, the most impactful and upsetting aspect of this disorder – a much higher rate of
stroke in those with atrial fibrillation – can be largely
prevented. New, easily used and highly effective medications have now been developed. Scientific solutions
are available and continue to rapidly improve.

Equity of care and access – a
continuing priority
Some of these innovations have emerged in clinical practice, but many have not. Implementation has
been inconsistent across Europe and most patients are
deprived of the best solutions to their problems with
atrial fibrillation. Of course, most patients are completely unaware of the inadequacy of their treatment.
However, patient associations have evolved in many
parts of Europe to try to inform and educate patients,

vi

The future of anticoagulation management in atrial fibrillation in Europe

their relatives and carers, and importantly to assist
healthcare professionals to deal better with the large
numbers of those at risk from this disease. Additionally,
ongoing efforts to foster an understanding of atrial
fibrillation and its consequences with national and
European parliamentarians continue. These efforts
extend to the European Commission where dialogue
has been and is occurring, regarding the need for equity
of access to the highly effective treatments that are available for this heart rhythm disorder.

Engagement and motivation – the
key to success
The first part of any solution to this often insidious condition is well in hand, but there exist many barriers and
blocks to the practical implementation of new developments. The Future of Anticoagulation Initiative sets out
to inform and encourage healthcare professionals, and
those who are able to influence the policy and practical
engagement of healthcare systems. This report considers the issues that exist today and those that will potentially engulf us tomorrow. The means to successfully
tackle this dangerous disease are already available and
will continue to improve – all we need is the motivation
to move ahead and work together to ensure that every
effort is made to rid society of the potential impact and
consequences of atrial fibrillation.
Professor John Camm, Chair of the Future of
Anticoagulation Steering Committee, Professor
of Clinical Cardiology, St. George’s, University of
London and Professor of Cardiology, Imperial College
London, United Kingdom
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Abstract

Atrial fibrillation (AF) is the most common type of
cardiac arrhythmia, affecting approximately 1–2 per
cent of the population worldwide. Those who suffer
from AF have a five times higher risk of stroke. AF prevalence increases with age and it affects roughly 18 per
cent of the population over 85. Consequently, as populations age, AF is becoming an increasingly significant
public health issue. Over recent years there have been
developments in treatment and management options,
both for treating the arrhythmia directly, and assessing
and reducing the risk of AF-related stroke, but there
is a need to ensure that available knowledge is applied
optimally to benefit patients so that opportunities to
prevent AF-related stroke are not missed. The aims of
this project were to assess the current landscape and
explore the direction of future developments in AF
management in Europe, with a focus on the use of
anticoagulants in the prevention of AF-related stroke.
Through rapid evidence assessment, key informant
interviews, PESTLE analysis and the development

and exploration of future scenarios, we have developed
sets of shorter- and longer-term recommendations for
improving AF-related patient outcomes. The shortterm recommendations are: i) improve AF awareness
among the public and policymakers; ii) support education about AF management for healthcare professionals and patients; and iii) maintain engagement in
AF-related research across the health services.
The long-term recommendations focus on the following observations: i) a longer-term view in decisions on
spending for AF awareness, education, care and management is important for improving health outcomes;
ii) there is a need for continued improvement in patient
stratification and personalisation of care; iii) increased
interaction among primary, community, secondary and
tertiary care would enable knowledge sharing and more
whole-patient approaches to care; and iv) developments
in devices and data should be monitored to maximise
benefits for AF management.
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Executive summary

As populations age, the prevalence of atrial fibrillation
(AF), the most common heart arrhythmia, is rising.
Bringing a five-fold increase in stroke risk and affecting
nearly one in five people over 85, AF constitutes a rapidly
growing public health burden for Europe. AF prevalence
is predicted to be at least 3.3 per cent by 2050.

The Future of Anticoagulation Initiative –
International Steering Committee
Representing professional and patient perspectives,
the committee guided research, consideration of
future scenarios and shaping of recommendations to
improve the outlook for AF.
Members:
•

Prof John Camm (Chair), UK

•

Prof Josep Brugada, Spain

•

Prof Jean-Marc Davy, France

To address this challenge, research organisation RAND
Europe has conducted a qualitative analysis of current
issues in AF management in Europe and how things
could change in the coming 5–10 years, focusing on
the use of oral anticoagulants in six European countries
(Belgium, France, Germany, Italy, Spain and the UK).1
The study is part of the Future of Anticoagulation
Initiative, a set of activities aimed at improving anticoagulation care in AF patients.

•

Prof Raffaele De Caterina, Italy

•

Prof Hans-Christoph Diener, Germany

•

Prof Dr Andreas Goette, Germany

•

Prof Reinhold Kreutz, Germany

•

Trudie Lobban MBE, UK

•

Dr Jonathan Salter, UK

•

Dr Andrew Walker, UK

The study was guided by a steering committee (see box)
and involved:

What is AF?
•

• Reviewing research literature and clinical
guidelines.
• 60 interviews with doctors, patient representatives
and others from the six focus countries.
• Analysis of political, economic, social,
technological, legal and environmental factors that
impact AF management.
• Discussion of possible future scenarios for AF
management.

AF is the most common type of irregular heart
rhythm, or arrhythmia

•

In AF, contractions of different parts of the heart,
the atria and ventricles, become out of sync.
Blood can pool in the atria, and blood clots can
form. If the clots move to the brain, they may
block blood flow and cause an AF-related stroke.

•

AF can be symptomless, or it can cause:

The Future of Anticoagulation
Initiative

•

Palpitations

•

Breathlessness

•

Chest pain

•

Light-headedness

•

Fatigue

•

Fainting

1 The study was carried out following rigorous research methods, but does not constitute a systematic review of evidence. It should also be noted that
the findings are based in part on the views of a set of 60 interviewees and the steering committee, and these groups do not constitute a representative
sample from across the six countries of focus.
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AF – a growing issue
Across Europe, AF prevalence is 2 per cent. As populations age and risk factors such as diabetes and obesity become
more common, prevalence is rising.
By 2050, prevalence is predicted to be more than 3 per cent.
The chance of having AF increases with age. Among people over 85, 18 per cent have AF.
AF and stroke:
•

Number of strokes linked to AF: 1 in 5

•

Increase in stroke risk linked to AF: five-fold

Figure E.1: AF prevalence in the EU (projected), showing number of individuals (top) and percentage of total
population (bottom) with AF
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Source: Uses data from Krijthe et al. (2013) and Eurostat (2014). NB: The number of individuals under 75 years of age with
AF is expected to decrease between 2040 and 2060 because the population in that age group is expected to decrease.
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APPROACH

Figure E.2: Summary of research approach

Collate existing
knowledge

Design of
potential futures

Analysis of
discussion around
potential futures

Reporting

METHODS

Rapid evidence
assessment
Key informant interviews
Scenarios
Engagement with steering committee

Key findings
Detection
• The irregular heart rhythm in AF can be detected
with a manual pulse check and verified with an
electrocardiogram (ECG).
• AF is currently under-diagnosed. A significant
proportion of AF patients are diagnosed by chance
during health checks carried out for other reasons,
or following the occurrence of a stroke.
• Reasons cited for under-diagnosis include the
fact that AF can be asymptomatic and a lack of
awareness about AF and its symptoms.
• To increase the chance of detection, the European
Society of Cardiology (ESC) recommends
that patients at higher risk of having AF be
‘opportunistically screened’ by receiving a pulse
check when they visit their doctor.
Management
• In AF patients, therapies mainly aim to correct the
irregular heart rhythm and/or reduce the risk of
AF-related stroke (the latter has been the focus of
this study).
• To reduce the risk of AF-related stroke, drugs
that prevent blood clot formation, called oral
anticoagulants (OACs), are often used.2 Doctors
assess whether AF patients should receive oral

anticoagulants based on their age, gender and
other health and lifestyle factors.
• There are two classes of OACs now available:
vitamin K antagonists (VKAs) such as
warfarin, which have been the mainstay of oral
anticoagulation therapy for many years, and newer
non-VKA oral anticoagulants (NOACs). Uptake
of NOACs varies across regions and healthcare
settings for reasons including cost issues and
concerns about bleed risk.
• Both the underuse and overuse of OACs relative
to clinical guidelines are ongoing concerns. There
is evidence that patients at high risk of stroke are
often not prescribed OACs as well as evidence of
over-use of OACs to patients at low risk of stroke.

Looking towards the future
As AF becomes more prevalent, it is becoming
increasingly important to address the challenges that
prevent optimal management of the condition. We
developed a set of recommendations, based on our
research assessing the current landscape, to enable the
best possible outcomes to be achieved from existing
knowledge about AF and technology available for AF
management, and help create an environment that
would support further development in AF knowledge
as well as options for treatment and management, and
their application. Issues that arose are broadly similar

2 For patients that cannot receive oral anticoagulants, other options for AF-related stroke prevention may be antiplatelet therapy, and left atrial
appendage occlusion, closure or excision (according to the latest guidance from the European Society of Cardiology).
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across the six countries of focus, and so the recommendations are relevant to all.

3: Maintain engagement in AF-related research
across the health services

The first set of recommendations are more immediate
and relate directly to AF-specific developments, while
the others relate to the implications of broader healthcare trends on AF and may require consideration and
action over a longer time-frame.

• Continued progress in AF management would
benefit from a whole-system approach involving
primary, secondary and tertiary care as well as
policymakers.
• There is a need for research to monitor impacts
of interventions in education and other aspects of
AF-related healthcare delivery.
• The involvement of tertiary care is important for
progress in research and technology.

Immediate, AF-specific recommendations
1: Improve AF awareness among the public and
policymakers
• AF awareness is low at present, among both the
general public and policymakers.
• Awareness needs to focus on the concept that AF
increases the risk of preventable, AF-related stroke.
• Improved awareness could eventually lead to earlier
detection and intervention, resulting in prevention
of AF-related strokes and lives saved.
People who have experienced atrial fibrillation (AF)
sometimes describe it as frightening, taking away
confidence and hard to understand and explain to
others. That is why it is important for all of us to
work together to help raise understanding of AF and
AF-related stroke. There is information, education,
support therapies and treatments available that can
help patients with AF to live their lives to the full. We
need the public and healthcare professionals to be AF
aware and highlight the importance of knowing your
pulse and discussing with your doctor. Together we
can help people living with AF, as well as reduce the
potential risk of AF-related stroke.
Trudie Lobban MBE, Founder & CEO of the AF
Association, UK

2: Support education about AF management for
HCPs and patients
• Improved education of healthcare providers (across
the broad range of practitioners who are likely
to encounter AF) can lead to better guideline
adherence and more informed decisions about AF
management.
• Improved patient education can result in better
patient adherence and persistence, leading to better
patient outcomes.3
• In AF, the increase in stroke risk associated with
non-compliance with anticoagulation therapy is
serious.

Longer-term recommendations
1: A longer-term view in decisions on spending
for AF awareness, education, care and
management is important for improving health
outcomes
• Improving management of AF-related stroke
requires that decisions made across the health
system that affect AF management align with
current evidence on the effectiveness of therapies
and other management interventions.
• Disconnected budgets within health systems
can create obstacles for ensuring consistency in
decisionmaking across the system. For example,
up-front costs may be a more significant factor in
decisions about therapies than longer-term benefits
and associated cost savings.
• There is a particular need for prevention, early
detection and whole-patient approaches.
2: There is a need for continued improvement in
patient stratification and personalisation of care
• AF patients may present a diversity of preferences,
social situations and comorbidities which can be
factored in to ensure they receive appropriate AF
management.
• Improved patient stratification based on
biomarkers, genomic information and heart
imaging can lead to more individualised care
that results in more effective management and
treatment of AF.
3: Increased interaction among primary,
community, secondary and tertiary care would
enable knowledge sharing and more wholepatient approaches to care
• Many AF patients have comorbidities, and so it

3 In addition to speaking to a doctor, patients may wish to make use of resources provided by a patient association. One example is Atrial Fibrillation
Association International: www.afa-international.org
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is important to support continuity of care for AF
patients and not manage AF in isolation.
• In addition to GPs and specialist HCPs, a range
of players can contribute to aspects of AF patient
management, including pharmacies, care homes
and carers, and specialist nurses.
• It is important to promote interaction and
knowledge exchange across actors involved in
patient care.
4: Monitor developments in devices and data to
maximise benefits for AF management
• Devices are being developed that can be used in
AF detection and therapy.
• Software and data sharing can facilitate
collaboration among HCPs and support
decisionmaking, and help to identify high-risk
patients who should be screened for AF.
• Large patient datasets will be useful for research,
especially into patient risk stratification and the
assessment of the utility and safety of therapeutic
interventions, enabling better care.
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Chapter 1

Introduction

Atrial fibrillation (AF) is the most common type of
cardiac arrhythmia, affecting approximately 1.5–2 per
cent of the population worldwide (Camm et al. 2012).
It is a significant public health issue, as having AF is
associated with a five times higher risk of stroke, three
times higher risk of heart failure and increased mortality (Wolf et al. 1991, Camm et al. 2012). Overall,
an estimated one in five strokes can be attributed to
AF, and the risk of death from stroke among patients
with AF is nearly double the risk of death from stroke
among patients who do not have AF (Camm et al.
2010). Prevalence increases with age, varying from less
than 0.5 per cent in the population under 40, to 18 per
cent in the population over 85 (Fumagalli et al. 2012).
Given that the population of Europe is ageing, it is
expected that the prevalence of AF will rise, possibly
even doubling by 2060 (Krijthe et al. 2013).
Normally when the heart beats, electrical signals travel
across the heart, causing it to contract and pump blood.
When AF is present, these electrical signals travel in an
abnormal way, preventing contraction of the atria and
disrupting the coordination that should exist between
contractions of the atria (the two upper chambers of
the heart) and ventricles (the two lower chambers of
the heart). As a result, blood pools in the atria. Because
blood clots can form when the blood pools, AF increases
the risk of ischaemic stroke, which is one of the two
main types of stroke and occurs if an artery that supplies oxygen-rich blood to the brain is blocked. Strokes
result from damage to brain cells.
AF symptoms include palpitations, breathlessness, chest
pain, light-headedness, and fatigue, but AF can also be
present without causing any of these symptoms. The
cause of AF is not always known, but it can be due to

damage to the heart that occurs when an individual has
high blood pressure or coronary heart disease. Other
risk factors include heart failure, heart valve disease,
hyperthyroidism, obstructed breathing whilst sleeping,
obesity, diabetes, alcohol consumption and lung disease
(NIH National Heart, Lung and Blood Institute 2015).
Clinical guidelines categorise AF into four types,
depending on the frequency and duration of its occurrence (Zamani & Verdino 2014):
1. Paroxysmal atrial fibrillation is recurrent AF (two or
more episodes) that terminates on its own within 7
days, usually within less than 48 hours.
2. Persistent atrial fibrillation is continuous AF lasting
for more than 7 days. It stops only in response to
treatment.
3. Long-standing persistent atrial fibrillation is persistent AF lasting more than one year.4
4. Permanent atrial fibrillation refers to AF in cases
where a decision has been made to not restore
normal rhythm.
AF can also be considered valvular or, more commonly,
non-valvular. Valvular AF generally refers to cases where
AF is related to rheumatic valvular disease (mainly
mitral stenosis, the hardening and narrowing of the
heart’s mitral valve) or prosthetic heart valves. However,
the ESC Guidelines note that there is not a uniform
definition for these categories (Camm et al. 2012).
Knowledge of the risks of AF has increased over time
as its prevalence has grown, and the link between AF
and stroke has become clearer. There have also been
developments in treatment and management options
(discussed further in Chapter 2) for addressing the
arrhythmia directly and assessing and reducing the risk

4 This third category was introduced in the 2010 European Society of Cardiologists guidelines to make it easier to identify cases where a rhythm
control strategy may still be beneficial (although it may previously have been considered too late to use such an approach). However, Wasmer & Eckard
(2011) have questioned the usefulness of this additional category.
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Box 1.1: AF basics
What is atrial fibrillation?
AF is the most common type of heart arrhythmia (irregular heart beat). It occurs when the electrical signals that travel
across the heart, causing it to contract and pump blood, do not travel normally. This prevents contraction of the atria,
disrupting coordination between contractions of the atria and ventricles, resulting in blood collecting in the atria.
AF symptoms include palpitations, breathlessness, chest pain, fatigue and light-headedness, but AF can also be
present without causing any of these symptoms.
AF and stroke
AF increases the risk of stroke five-fold. There are two main types of stroke, ischaemic and haemorrhagic. Ischaemic
stroke, the more common type, occurs if an artery that supplies oxygen-rich blood to the brain is blocked.
The risk of stroke is higher in people who have AF because blood clots can form when blood pools in the atria, and
these clots can travel to the brain, where they may block blood flow in an artery and cause a stroke.
Source: NIH National Heart, Lung and Blood Institute (2015)

of AF-related stroke. Looking towards the future, as the
prevalence of AF is expected to increase dramatically,
there is a need to increase awareness of the condition
and enable earlier diagnosis and improve care. It is
also important to ensure that available knowledge and
management options are applied optimally to benefit
patients across healthcare settings, so that opportunities
to prevent AF-related stroke are not missed.

1.1. Study aims and methods in brief
This study aims to assess the current landscape and
challenges for the management of atrial fibrillation in
Europe, and explore how this landscape could develop
in future. It focusses on the role of anticoagulation for
the prevention of AF-related stroke in six key European
countries (Belgium, France, Germany, Italy, Spain and
the UK) and has two main goals:
1. Develop an evidence base on the current reality of
AF-related anticoagulation management in the six
focus countries.
2. Develop an understanding of actions that could be
taken today to improve the future outlook for AF
management.
A key outcome of this study has been the identification
of areas where action can be taken to reduce the risk of
AF-related stroke in AF patients, particularly through
the use of anticoagulation.
The study goals have been achieved by applying a
multi-method approach to explore the current landscape and future scenarios of the management of atrial
fibrillation in Europe, with a focus on anticoagulation
(Figure 1.1). The study comprised an assessment of the

literature, 60 interviews with experts and the use of
future scenarios as a tool for refining our understanding
of the dynamics and issues that will impact the future
landscape. All of these activities were carried out with
feedback and input from a Steering Committee made
up of 10 experts in cardiology and related areas from
the six European focus countries. Findings from the
desk-based tasks (the literature assessment and expert
interviews) were analysed with a focus on political, economic, social, technological, legal and environmental
(PESTLE) factors, in addition to population trends.
This analysis was used to develop the scenarios, which
were further refined in a workshop with the Steering
Committee. The workshop also involved discussion of
risks and opportunities associated with the scenarios
under consideration, and this discussion served as the
basis for developing recommendations.
While the study was carried out following rigorous
research methods, it does not constitute a systematic
review of evidence. Another limitation is that the findings are based in part on the views of a set of 60 interviewees and the steering committee, and these groups
do not constitute a representative sample from across
the six countries of focus.
The rest of this report is structured as follows: Chapter
2 provides an overview of the current landscape of the
management of stroke prevention in AF patients, focussing on key issues and challenges; Chapter 3 looks to
the future and presents two sets of recommendations
for improving the management of AF-related stroke
prevention, the first of which are more immediate and
AF-specific and the second of which relate to broader
and longer-term health trends; Chapter 4 presents concluding remarks. Additional detail is provided in the
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Chapter 2 Current landscape of AF and AF-related stroke 		
			prevention

2.1. A growing public health
challenge
As the population ages, AF prevalence is expected to
increase, with predictions indicating that it will nearly
double by 2060 (Krijthe et al. 2013) (Figure 2.1). This
trend will be seen across Europe, although the extent
of the increase in each country will vary depending on
the size of increase of the elderly population (Annex B).
All of the six focus countries in this study are expecting
a rise in their elderly population, with some (Germany
and Spain) expecting that by 2050 nearly 40 per cent of
the population may be over 60 (Figure 2.2). Meanwhile,
the prevalence of AF increases with age, with the condition affecting 18 per cent of the population over 85
(Fumagalli et al. 2012). Because AF is associated with a
five-fold increase in the risk of ischaemic stroke (Lotze
et al. 2010), an increase in the prevalence of AF is likely
to result in an increased occurrence of stroke.
The ageing population makes AF a problem for the
healthcare system
Belgian cardiologist

The rise in AF prevalence may have significant economic implications. The annual cost of an average AF
patient varies between countries, but has been estimated at €2,600–€3,000 (Occhetta et al. 2010). There
are approximately 10 million patients with AF in the
EU (see Figure 2.1), corresponding to a total cost of
about €26–30bn. The primary driver for these costs is
hospitalisation, which accounts for at least half of the
overall cost, with other costs incurred from GP or specialist care and exams, drugs and loss of work (Occhetta
et al. 2010). In terms of annual stroke costs, these range
from €5,000–€30,000 per patient depending on severity and the amount of follow-up needed (Lucioni et al.
2010, Cotté et al. 2014). Fattore et al. (2012) found
that AF increased the cost of hospitalisation for strokes,

but the difference was not statistically significant. An
important factor in the economic burden of AF relates
to detection of the condition. Currently AF is often
only detected after a stroke; earlier AF detection and
intervention to reduce stroke risk could reduce the
occurrence of AF-related strokes and the associated
economic burden.
Despite these challenges, interviewees from across
countries and stakeholder types reported that policymaker awareness of AF is low, and that AF is viewed
as a medical issue rather than a public health issue.
While some interviewees (particularly from the UK
and Belgium) said there is improvement occurring in
political awareness of AF, interviewees overall felt that
AF should be higher up the political agenda than it is.
The main way suggested to increase political buy-in was
to illustrate the economic consequences of AF and the
potential to make important gains through straightforward approaches such as awareness raising, earlier
detection and improved application of existing clinical
guidelines. There was general hope that the growing
evidence of the economic burden of AF would help
focus attention on the need for consistently effective
management of the condition (Wodchis et al. 2012,
Stewart 2004, as cited in Wodchis et al. 2012).
Interviewees reported that, due to the current economic
climate, health systems were under pressure and there
were worries about how this pressure could be impacting on quality of care. For example, in Spain, Italy,
Germany and the UK there were reports that treatment
choices were strongly affected by available budgets and
the cost of treatment; in Spain not all drugs are available in all areas, resulting in patients travelling to other
regions for treatment.

2.2. Identification of patients with AF
AF is an under-diagnosed condition (Fitzmaurice et
al. 2007, as cited in Snowcroft & Cowrie 2014) and
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Figure 2.1: AF prevalence in the EU (projected), showing number of individuals (top) and percentage of total
population (bottom) with AF
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a significant proportion of people with AF are diagnosed by chance during health assessments carried
out for other reasons, or due to having a stroke
(Sankaranarayanan et al. 2013). There may be multiple
reasons for under-diagnosis, including the fact that AF
can be asymptomatic and a lack of awareness about the
condition and its symptoms.

AF patients can experience symptoms such as palpitations, shortness of breath, dizziness and chest pain.
However, up to 40 per cent of elderly hospital patients
have been found not to have any symptoms at all
(Sankaranarayanan et al. 2013). These asymptomatic
patients commonly do not know that they are suffering
from AF, and those who do are often only diagnosed
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Figure 2.2: EU Population by age group
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by chance (Sankaranarayanan et al. 2013). AF can be
detected through a simple, manual pulse check followed
up by heart monitoring with an electrocardiogram for
verification (Camm et al. 2012).
Opportunistic screening, where patients are checked for
AF when they visit doctors for other reasons, is widely
supported as a means to achieve higher rates of detection to enable early intervention. Opportunistic screening for those over 65 has been recommended by the
European Society of Cardiology (Camm et al. 2012)
and in the UK by the Royal College of Physicians in
Edinburgh (Stott et al. 2010, as cited in Lowres et al.
2013). Currently, routine mass screenings are not carried
out in any countries at a national level. Interviewees in
the present study generally agreed that screening should
be targeted towards at-risk groups or done opportunistically. Opportunistic screening was tested against
routine screening by the SAFE study, which found that
opportunistic screening improved on routine practice,
whereas routine screening did not (Hobbs et al. 2005).
Consistent with this view, a local screening and outreach campaign in Spain was found to have had little
effect on diagnosis of previously undetected AF and
it was concluded that opportunistic screening is thus

a better strategy for early detection (Sanmartín et al.
2013). Interviewees emphasised that pulse checks,
either done at home by the patients themselves, or in
GP surgeries or pharmacies, are a simple and effective
way of checking for AF and should be used more. In
an initiative in Italy, 3,000 pharmacies have participated in providing free pulse checks during the week of
World Stroke Day (29 October) (Camm et al. 2014b).
An Australian study, SEARCH-AF, has also shown that
screening in pharmacies using iPhone ECG can be both
feasible and cost-effective (Lowres et al. 2014).
It would be great if facilities were available to do
diagnosis in pharmacies
Italian policy influencer
Apps which allow screening for AF may make a huge
impact
German cardiologist

While countries have not implemented widespread
screening campaigns, there is some focus on interventions to increase diagnosis rates. In Italy, as well as
self-administered pulse checks being encouraged, it is
recommended that GPs carry out pulse checks, possibly
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when measuring blood pressure (Battigelli et al. 2013).
Some parts of the UK also promote GP pulse checks
(AFA 2015b) and in France increased GP training has
been introduced to improve diagnosis rates (Haute
Autorité de Santé 2008).

2.3. AF awareness
A key barrier to early diagnosis is a general lack of
awareness of AF among the general public. A 2014
survey found that 87 per cent of people surveyed in
France didn’t know what AF is; this lack of public
knowledge was raised as a key problem by interviewees
(Ifop/Bayer 2014). One approach highlighted by multiple interviewees as a way to increase general awareness utilises public campaigns focussing on what AF
is, the risks and why treatment is needed. Campaigns
of this type have been launched with support from
pharmaceutical companies and charities. The French
Stroke Association (AVC), in collaboration with a
pharmaceutical industry sponsor, have launched an
awareness campaign in France; in the UK the AF
Association and Arrhythmia Alliance have run the
‘Know Your Pulse’ campaign since 20095; and in 2014
the Italian association for the fight against AF (ALFA)
has started a campaign on the importance of self-performed pulse checks.
Awareness campaigns could be important…
Physicians generally know the risks of AF but the
population does not know what it is, nor the risks
French cardiologist
We absolutely need more visibility for AF and more
education on symptoms and risks
German policy influencer
A big national public campaign is missing
UK patient representative

However, the idea that greater awareness of the importance of stroke prevention in AF, more screening and
the increased availability of oral anticoagulants (used
in preventing AF-related stroke and discussed below)
are sufficient for reducing the incidence of AF-related
stroke has been questioned by Yiin et al. (2012). This
study showed that over the past two decades in a UK
region, despite the introduction of these measures, the
number of AF-related strokes increased substantially. It
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raised the issue that improved prevention and care is
required in addition to early diagnosis.

2.4. Management of AF
Approaches for caring for patients with AF consist of
two main strategies: treatment of AF itself and prevention of AF-related stroke. Treatment options can be
pharmacological or non-pharmacological and can focus
on relieving the symptoms of AF and/or correcting
the heart arrhythmia, while approaches for stroke prevention aim to reduce the risk of a patient developing
stroke as a consequence of AF.
2.4.1. Treatment of AF
AF can be treated through rhythm or rate control strategies, which aim to directly address the irregular rhythm
of the heartbeat in AF and/or alleviate AF symptoms.
The objective of rate control is to slow heart rates that
are excessively fast and reduce stress on the cardiovascular system. Rhythm control aims to restore and
maintain a normal heart rhythm. Rate control strategies include AV-node blocking drugs such as digoxin,
beta-blockers and calcium channel blockers, and AV
node catheter ablation plus pacemaker treatment.
On the other hand, rhythm control strategies include
anti-arrhythmic drugs, such as amiodarone, flecainide,
propafenone, and solatol, as well as interventions such
as electrical cardioversion and left atrial ablation. Antiarrhythmic drugs generally act by interfering with the
activity of ion channels, thereby disrupting the transmission of electrical signals in the heart (Zamani &
Verdino 2014). Electrical cardioversion consists of mild
electric shocks intended to trigger the heart to return to
its normal rhythm. Studies using anti-arrhythmics and
cardioversion have found a lack of benefit of rhythm
control relative to rate control in the general AF population, although there may be less evidence available on
impacts in younger and highly symptomatic patients
(Van Gelder et al. 2002, Zamani & Verdino 2014).
Left atrial catheter ablation involves inserting soft wire
electrodes through veins into the atria and isolating the
area that triggers atrial fibrillation using radio-frequency
(heat) or cryo (cold) energy (Marcus et al. 2013). There
is limited evidence regarding the benefits of catheter
ablation in terms of mortality or stroke prevention and
most trials have included only patients under the age of

See the Know Your Pulse website (as of 19 March 2015): http://www.knowyourpulse.org/
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65 (Sankaranarayanan et al. 2013). While further trials
assessing catheter ablation are underway,6 one recent
study has evaluated the safety and efficacy of catheter
ablation in elderly patients (age >74) for maintaining
normal sinus rhythm. It concluded that the treatment
is safe and effective, reduced stroke risk and mortality,
and enabled warfarin treatment to be safely stopped
(Nademanee et al. 2014). Another analysis found that
patients over the age of 80 received cardioversion and
catheter ablation less frequently than younger patients,
and the authors stressed that elderly patients should not
be denied these interventions (Fumagalli et al. 2012).
Currently it is hard to tell whether ablation can impact
OAC uptake
Italian cardiologist
There are not enough ablation skills in the UK…
but robotics being developed could make catheter
ablation easier
UK cardiologist

2.4.2. Stroke prevention
In addition to AF treatment approaches, there are strategies that cut the risk of AF-related stroke by reducing the potential for blood clots to form. These include
non-pharmacological approaches such as left atrial
appendage occlusion (LAAO), and pharmacological
approaches consisting of anticoagulant therapy (the
focus of the present study) or antiplatelet therapy.
LAAO closes off the left atrial appendage, a key site for
blood clot formation in the presence of AF. However,
up to one quarter of thromboembolic events take
place from outside this site, so patients can still be
at risk of stroke after LAA closure (Han et al. 2012).
Antiplatelet therapy is relatively uncommon – some
European guidelines do advise dual antiplatelet therapy
(as discussed below), although this is generally only for
patients who refuse anticoagulants, or for whom anticoagulants are contraindicated.
Pharmacological approaches to anticoagulation have
for decades relied on vitamin K antagonists (VKAs)
such as warfarin (used in the UK, Italy and Belgium),
fluindione (France), phenprocoumon (Germany)
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and acenocoumarol (Spain) (Kirchhof et al. 2014).
However, there are drawbacks to this type of oral anticoagulant, such as increased risk of bleeding complications, the potential for drug–drug and drug–food
interaction, the need for routine blood coagulation
monitoring (through international normalised ratio
(INR) measurement of clotting time) and the drugs’
narrow therapeutic window (Han et al. 2012).
In light of the challenge of keeping VKAs within an
acceptable treatment range, Cotté et al. (2014) looked
at the length of time patients spend in the target range
of VKAs in France, Germany, Italy and the UK. They
found that more than half the patients evaluated in
France (52 per cent), Germany (56 per cent) and Italy
(54 per cent) had poorly controlled treatment (defined
as spending less than 70 per cent of time within the
target therapeutic range). In the UK this proportion
was just 35 per cent, and this difference may be attributable to the use of specialised clinics for monitoring
treatment, where patients were more closely followed
and the dose of VKA was adapted in a more responsive manner than was the case in the other countries.
Carefully controlling treatment was shown to be a significant issue; poorly controlled treatment was associated with a higher incidence of stroke. Among patients
with well-controlled treatment, incidence was 0.5/100
person-years, but it was 1/100 for patients with poorly
controlled treatment.
Over the past decade, a new class of oral anticoagulants,
termed non-VKA oral anticoagulants (NOACs), have
been introduced, and these been shown to overcome
a number of the problems listed above. In contrast
to VKAs, NOACs offer ‘rapid, predictable and stable
anticoagulation with a fixed-dose regime, few clinically
relevant drug interactions and no need for routine laboratory monitoring of anticoagulant intensity’ (Kornej
et al. 2013, 1). They overcome many of the problems
related to VKAs, and may make long-term treatment
more convenient. They are, however, contraindicated
for patients with valvular AF. Three NOACs have
been approved for use in Europe: apixaban and rivaroxaban (direct factor Xa inhibitors) and dabigatran (a
direct thrombin inhibitor). A fourth NOAC, edoxaban
(also a direct factor Xa inhibitor), has been approved
in Switzerland and is currently undergoing regulatory
review in the EU.

6 Three ongoing trials are the Catheter Ablation versus Anti-Arrhythmic Drug Therapy for AF (CABANA) Trial, Early treatment of Atrial fibrillation
for Stroke prevention Trial (EAST), and the Catheter Ablation versus Standard conventional Treatment in patients with LEft ventricular dysfunction
and Atrial Fibrillation (CASTLE-AF) trial (Zamani & Verdino 2014).
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NOACs require fewer coagulation controls and are
not affected by diet… Greater prescription of them in
the future would be positive
Italian policy influencer

A number of studies have compared NOACs with
VKAs and have found the former to be more effective for stroke prevention in the general population
with AF. For instance, the ARISTOTLE (Apixaban
for Reduction of Stroke and Other Thromboembolic
Events in AF) trial randomly assigned AF patients who
had at least one risk factor to apixaban or warfarin
therapy. It found that apixaban was better than warfarin in terms of preventing stroke or systemic embolism, and it caused less bleeding (Granger et al. 2011).
Total mortality was also reduced relative to warfarin,
although there was no significant reduction in the incidence of ischaemic stroke (Dweck et al. 2012). The
RE-LY (Randomized Evaluation of Long-term anticoagulation therapy) trial tested two twice-daily doses of
dabigatran (150mg and 110mg) against warfarin, and
the 150mg twice-daily dose was associated with a significant reduction in stroke or systemic embolism with
no difference in major bleeding compared with warfarin (Connolly et al. 2009). The 110mg twice-daily dose
was non-inferior to warfarin in terms of stroke and systemic embolism, and significantly reduced major bleeding rates (Dweck et al. 2012). Finally, rivaroxaban was
tested against warfarin in a double-blind randomised
trial, ROCKET-AF (Rivaroxaban Once-daily oral direct
factor Xa inhibition Compared with vitamin K antagonism for prevention of stroke and Embolism Trial in
AF). In comparison to ARISTOTLE and RE-LY, this
trial involved patients at a higher risk of cerebro-vascular
events. The ROCKET-AF trial found that rivaroxaban
was non-inferior to warfarin in terms of the primary
endpoint of stroke and systemic embolism. As a result
of these trials, apixaban, rivaroxaban and dabigatran are
recommended in updated European guidelines for AF
(see below). Edoxaban was tested in the ENGAGE in
AF-TIMI 48 (Effective aNticoaGulation with factor xA
next GEneration in AF – Thrombolysis in Myocardial
Infarction 48) trial and found to be both non-inferior to
warfarin in terms of stroke and systemic embolism prevention, and associated with lower bleeding and death
risks from cardiovascular causes (Giugliano et al. 2013).
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However, there are still a number of issues raised in
the literature regarding the use of anticoagulants and
NOACs in particular. One concern is the fact that there
is no established antidote for NOACs (Dweck et al.
2012, Sardar et al. 2014, Zarraga & Kron 2013). VKAs
can be reversed with vitamin K (although this may take
24 hours or more), but no such direct antidote exists for
NOACs – although a number are being investigated.
While the lack of an antidote was raised as a concern
by interviewees in this study, many felt that it was more
of an excuse not to give NOACs. They mentioned that
vitamin K is not an ideal antidote for VKAs due to the
long time that may be required for it to reverse the anticoagulation effect of VKAs. Moreover, NOACs have
shorter half-lives than VKAs, which means that missed
doses of NOACs are more likely to result in clinical consequences than in the case of VKAs (Sardar et al. 2014,
Zarraga & Kron 2013). On the other hand, shorter
half-lives may have advantages in relation to elective
surgery because they allow patients to stop treatment
closer to the date of an operation (Dweck et al. 2012).
Another significant issue is that NOACs cost more than
VKAs, but that higher cost may be offset by the savings
made by not needing to do the frequent coagulation
monitoring required with VKAs (Deedwania 2013). As
discussed below in Chapter 3, it is difficult to obtain
a clear picture of the perceived and real impacts of
costs in choosing between VKAs and NOACs for oral
anticoagulation.
2.4.3. Clinical guidelines
We reviewed clinical guidelines for AF management
from the focus countries, focussing on prevention of
AF-related stroke.7 Our review concentrated on recommendations for when and how to use stroke prevention
therapies. The main points are presented in Table 2.1,
covering the use of tools to assess stroke and bleeding
risks, the use of antiplatelet therapy, the conditions for
using VKAs and NOACs, and whether use of LAAO
is recommended. The guidelines are broadly aligned
in areas such as how to assess stroke and bleeding risk
(two key risks that need to be taken into consideration
in prescribing anticoagulation therapy), but key differences exist regarding the use of aspirin, oral anticoagulants and LAAO.
All guidelines suggest using either CHADS2 or
CHA2DS2-VASc to assess stroke risk, and HAS-BLED

France, Italy, Spain and the UK have national guidelines, while Germany mainly uses the European Society of Cardiology guidelines.
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Box 2.1: Stroke and bleed risk scoring systems
CHA 2DS2-VASc scores for risk
stratification in atrial fibrillation

HAS-BLED scores for risk
stratification in atrial fibrillation

Congestive heart failure (1 point)

Hypertension (1 point)

Hypertension (1 point)

Abnormal liver or renal function (1 point each)

Age ≥ 75 (2 points)

Stroke (1 point)

Diabetes (1 point)

Bleeding (1 point)

Stroke or transient ischaemic attack (2 points)

Labile INR (1 point)

Vascular disease (1 point)

Elderly – greater than 65 years (1 point)

Age 65–75 (1 point)

Drugs or alcohol (1 point each)

Sex category (1 point for female)

to assess bleeding risk (Table 2.1). The CHADS2
scoring system calculates stroke risk on the basis of
five factors: congestive heart failure, hypertension,
diabetes mellitus, stroke and age of 75 years or above;
the CHA2DS2-VASc includes these factors as well as
vascular disease, age 65–74 years, female sex and an
increased weighting on age 75 years or above (Odum
et al. 2012). The ESC guidelines, along with all of the
country guidelines reviewed, recommend the use of
the HAS-BLED system to assess bleeding risk. This
calculates bleed risk on the basis of hypertension,
abnormal liver or renal function, a history of stroke,
bleeding or unstable INR, age (over 65 years) and
drug or alcohol use.
The NOACs that have been approved for use in
Europe are recommended over VKAs for non-valvular AF by the ESC, while guidelines in Italy and the
UK recommend both VKAs or NOACs depending on
patient needs. Guidelines from France and Spain recommend VKAs as the first choice for anticoagulation
in non-valvular AF.8 Only the French health authority
has ranked the NOACs by order of preference, with
apixaban being the first, followed by rivaroxaban and
then dabigatran. All guidelines reviewed recommend
VKAs for patients with valvular AF and contraindications preventing the use of NOACs. Guidelines from
the ESC and France recommend antiplatelet treatment, often given as aspirin or aspirin coupled with
clopidogrel, for low-risk patients who refuse oral anticoagulants (i.e. VKAs or NOACs).

These guidelines have undergone recent updates to take
into account regulatory body approvals of new drugs
and new information becoming available through
the publication of results from major clinical trials of
NOACs: the RE-LY (dabigatran), ROCKET-AF (rivaroxoban), AVERROES (apixaban versus aspirin) and
ARISTOTLE (apixaban) trials (Camm et al. 2012).
The ESC guidelines were updated in 2012, just two
years after previously being issued (Camm et al. 2010),
reflecting rapid changes in options for oral anticoagulation therapy as well as emerging evidence on the use
of LAAO and anti-arrhythmic drugs. In the 2010 ESC
guidelines, the recommendation was that the NOAC
dabigatran could be considered as an alternative to
VKA therapy (Camm et al. 2010). However, the 2012
guidelines state that NOACs are considered preferable
to VKAs in most patients with non-valvular AF when
used as tested in clinical trials. The 2012 ESC guidelines state: ‘The NOACs so far tested in clinical trials
have all shown non-inferiority compared with VKAs,
with better safety, consistently limiting the number of
intracranial haemorrhages’ (p.2,726). They do issue
this caution, however: ‘Since there is still limited experience with these agents, strict adherence to approved
indications and careful post-marketing surveillance are
strongly recommended’ (p.2,726). The 2012 guidelines
also note that there is insufficient evidence to recommend one NOAC over another.

8 This situation reflects a recent change in French guidance based on a re-evaluation of data. France’s HAS had previously recommended NOACs
as the first choice for anticoagulation in AF (HAS 2014a). It should be noted that, at time of writing, this change in position constituted a scientific
opinion that had not yet come into force through a change in regulation.
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Table 2.1: Guidelines review – summary
Recommended practice

ESC

France

Italy

Spain

UK

Use of CHA 2DS2-VASc
framework

Yes if patients
have CHADS2
score 0–1

Yes

Yes

Yes

Yes

Use of HAS-BLED
framework

Yes

Yes

Yes

Yes

Yes

Drug class recommended
as first choice of
treatment for nonvalvular AF

NOACs

VKAs

NOACs or VKAs

VKAs

NOACs or VKAs

Drug class recommended
as first choice for
valvular AF

VKAs

VKAs

VKAs

VKAs

VKAs

Antiplatelet therapy
offered for low-risk
patients

Yes if OAC
refused

Yes if OAC
refused or
contraindicated

No

Not
referenced

No

Left atrial appendage
occlusion recommended

Yes if OAC
contraindicated

No

Yes if OAC
contraindicated

No

Yes if OAC
contraindicated

Guidelines adherence

Guidelines give a good indication of how to use new
treatments, but they don’t reflect practical cases
properly
Spanish cardiologist
Guidelines are not well followed as they are long and
dense and there are so many of them in primary care
UK cardiologist

Many interviewees noted that guidelines are not well
followed in practice; this affects both whether anticoagulation is given at all, and whether NOACs or VKAs
are prescribed. Focussing first on whether anticoagulants
are prescribed appropriately, studies show that anticoagulation therapy tends to be under-prescribed (e.g. Lopes
et al. 2010, Dores et al. 2011, Gorin et al. 2011, DiezManglano et al. 2014), although the degree of under-prescription is going down (Kirchhof et al. 2014). Studies
have shown that as well as high-risk patients being
under-prescribed anticoagulation, there is over-prescription of anticoagulation to low-risk patients (OSMED
2008, d’Angleo et al. 2013, Berrisso et al. 2014).
A number of causes have been suggested for the
under-prescription of anticoagulants, including the
narrow therapeutic range of VKAs and the inconvenience of monitoring, patient preference and compliance, a fear of bleeding and experience of bleeding
events, and a large number of contraindications (Ogilvie
et al. 2010). Interviewees felt that anticoagulants were

often not prescribed to high-risk patients due to conservatism. A study by O’Brien et al. (2014) supports this
view. The authors found that anticoagulation decisions
are more likely to be driven by perceived risks than by
perceived benefits, and noted that one challenge is that
risk factors for bleeding and stroke overlap.
Age has been related to reduced guideline adherence
(Pugh 2011, Diez-Manglano 2014), and advanced
age was mentioned by interviewees as a reason that
GPs may be reluctant to provide anticoagulants, due
to worries about increased bleeding risks and possible
difficulty explaining the need for and ensuring compliance. Advanced age is often associated with polypharmacy, cognitive impairment and risk of falls, which
may explain reduced guideline adherence (Pugh et al.
2011). Moreover, there is generally less evidence about
AF treatment options for elderly or very frail patients
as they may be underrepresented in clinical trials
(Fumagalli et al. 2012).
A key reason for lack of adherence to guidelines may be
that they do not necessarily capture complex, real-life
situations. Related to this, patients outside of clinical
trials tend to have a higher bleeding risk than those
included in trials, which can reduce the applicability,
or perceived applicability, of trial results (van Walraven
et al. 2009). A number of strategies for making guidelines more useful were reported, including the EHRA
Practical Guide on the use of NOACs (Heidbuchel et
al. 2013), consensus documents in France that supplement guidelines with case studies, and A4 sheets detailing the salient guidelines in the UK.
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Figure 2.3: Growth in the relative frequency of research publication records in the database Medline containing
‘atrial fibrillation’ in the abstract or title over the period 1960–2012
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Source: NCBI (2015). Note that complete data were only available through 2012.

Interviewees also discussed whether NOACs were prescribed preferentially to VKAs in their countries, if that
was what was suggested by the guidelines. It was suggested that the use of VKAs (or even aspirin) instead of
NOACs was often related to cost; however, no interviewees felt that this was the only factor involved in the
low uptake of NOACs. Other possible factors include
the lack of real-life data on the use of NOACs, fear
of bleeding risks, particularly as there is no antidote,
lack of knowledge about AF and conservatism. While
cost was seen as an important issue, it was not seen
to directly affect the prescribing doctor in France and
Belgium, as NOACs are fully reimbursed in these countries. In Spain, Italy, the UK and Germany the burden
of cost is on GPs, and drug cost was seen as a factor
in treatment decisions. In many countries the initial
diagnosis and prescription is performed by a specialist, with follow-up treatment provided by GPs. There
were reports in the UK and Germany of GPs changing
the drugs from NOACs (prescribed by a specialist) to
VKAs due to cost.

2.5. Developments in AF
management
AF treatment and stroke prevention has developed
rapidly in the last 10 years, and interviewees felt that it
was likely that developments will continue. Within the
medical research literature, there has been a substantial increase in the relative number of publications on
atrial fibrillation over the past few decades, indicating
an increase in research interest and activity in the topic
(Figure 2.3). For every 1,000 records in the medical
research database Medline in 2012, there are 3.5 with
‘atrial fibrillation’ in the abstract or title, compared with
2.2 in 2002 and 1.2 in 1992. The numbers of articles on
AF are presented relative to the total number of records
in Medline to account for increases in total numbers
of publications over time. Among records referring to
‘atrial fibrillation’, there has also been an increase in the
number referring to ‘anticoagulation’. In 2014, a total
of 15 per cent of ‘atrial fibrillation’ records refer to ‘anticoagulation’, up from 10 per cent in 2009 and 5 per
cent or less prior to 1992.
In addition to research publications, around 55 clinical
trials related to AF and anticoagulation are currently
open and listed on the US National Institutes of Health
clinical trials database, ClinicalTrials.gov.9 A number

9 Information accessed at ClinicalTrials.gov, using the general terms ‘anticoagulation’ and ‘atrial fibrillation’ as the condition search terms (accessed
15 March 2015).

14

The future of anticoagulation management in atrial fibrillation in Europe

of these focus on aspects of NOAC use and comparing NOACs with other drugs (VKAs and aspirin),
while others explore the use of electronic devices for
ECG monitoring or anticoagulation self-monitoring.
Ongoing studies also focus on biomarkers and understanding variations in AF patients’ symptoms and
responses to therapies. Examples include a Swedish
study of reasons for variations in quality of life and
symptom burden for AF patients,10 a US study on
genomic risk markers for AF following extended heart
rhythm monitoring,11 and a Dutch study on identifying a risk profile to guide AF therapy.12
Telemedicine will help in monitoring high risk patients
with real-time ECG transmission
Belgian cardiologist

AF management may move towards more personalised
approaches, using imaging techniques or genetic risk
factors (Shenasa et al. 2012, Leong et al. 2012, Kirchhof
et al. 2013, Helms et al. 2014), and which could focus
more on prevention and early intervention (Shenasa et
al. 2012, Woods and Olgin 2014). Approaches could
also involve technological developments related to
managing the condition, such as smartphone apps for
self-monitoring INR. Shenasa et al. (2012) state that
in future, AF management is likely to be more based
on aetiology, with a particular focus on imaging techniques that will aid in prescription decisions for anticoagulation. Therefore, instead of relying on stroke and
bleed risk frameworks, decisions could be based on
clinical factors such as the emptying velocity of the left
atrial appendage (Leong et al. 2012). This may lead to
changes in the extent to which anticoagulation therapies are used. Similarly, personalised approaches may
be developed through an understanding of genetic risk
factors, although more needs to be done to understand
these factors and how they could affect AF management
(Helms et al. 2014).
Another way approaches to AF management might
change is through a greater focus on AF prevention
and early intervention. Shenasa et al. (2012) state that
new trials should be designed to look at early intervention approaches, but they acknowledge that it
may not be feasible or justified to put individuals on

pharmacological therapy at an early age. Woods &
Olgin (2014) also note that more targeted approaches
are needed to improve therapy of AF. The future may
also hold developments in novel diagnostic techniques
for AF. Biomarkers have the potential to identify underlying substrates of AF and predict AF progression,
although there are currently no biomarkers to predict
AF occurrence or guide treatment (Woods & Olgin
2014). AF prevention could also be achieved with management of risk factors through lifestyle changes such as
alcohol avoidance and weight reduction.
Another possibility is that more effective interventions
for reversing AF will be developed. One potentially
promising candidate in this area is catheter ablation, currently an unusual treatment but one that is
becoming more common in some areas. In Belgium,
ablation is reimbursed for patients suffering from paroxysmal AF with minimal structural heart disease (and
where it is judged that anti-arrhythmic and rate-control drugs have not controlled their symptoms sufficiently). The number of catheter ablation procedures
performed there increased from 993 in 2008 to 2,064
in 2010; however, a comprehensive Health Technology
Assessment (HTA) warned against possible over-use of
the technique and noted that its cost-effectiveness was
not clear (Van Brabandt 2012a). A number of studies
have tested cost-effectiveness of catheter ablation and
found that it can be cost-effective for some segments
of the population (Chan et al. 2006, McKenna et al.
2008, Reynolds et al. 2009, Reynolds et al. 2014). In
the UK, NICE guidelines suggest ablation should be
offered if drug treatment has failed to control symptoms
for AF, or if drug treatment is unsuitable. Interviewees
reported that ablation is usually reserved for younger
patients experiencing severe symptoms and said it can
be unclear which patients it is appropriate for, and
whether anticoagulants are still needed after ablation.
Some interviewees expressed hopes that, as the technology develops, it will become a cure for at least some
segments of the AF population.
Development of NOACs and their antidotes continues,
with a fourth NOAC expected to be introduced in the
near future as well as antidotes. They have been shown
to be cost-effective in comparison to VKAs (Harrington
et al. 2013) and to be more appealing to patients

10 Official title: Observational Study of the Variation in Health-related Quality of Life and Symptom Burden in Patients Accepted for Catheter
Ablation of Atrial Fibrillation in Relation to Biomarkers, Intracardiac Pressures and Echocardiography.
11 Official title: THE GIRAFFE Study: Genomic Risk Markers for Atrial Fibrillation Following Extended Cardiac Rhythm Monitoring.
12 Official title: Identification of a Risk Profile to Guide Atrial Fibrillation Therapy.
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(Gonzalez-Quesada & Giuliano, 2014). However, as
already discussed, some healthcare professionals remain
hesitant about prescribing them. Interviewees expected
that developments such as real-world data on safety and
cost-effectiveness, an antidote, and options for using
NOACs on patients with renal dysfunction or valvular
AF would increase NOAC uptake.
There is a need for training and diagnosis in nonhospital facilities, with reporting via telemedicine
Italian cardiologist

Strategies for treating and managing AF have developed significantly other the last decade and HCPs are
becoming increasingly aware of these developments.
One key worry identified by interviewees in this study,
and which was backed up by findings from Lotze et al.
(2010), is that HCPs, and GPs in particular, need to
be better informed about AF, particularly now that the
range of options for stroke prevention has broadened
with the introduction of NOACs. There was a general
view that this situation is slowly improving. There are
multiple examples of initiatives in place for improving
HCP education, often with support from the pharmaceutical industry. For instance, interviewees in Belgium
reported that cardiologists organise GP training and are
developing an expertise centre where GPs can consult
specialists. In France and Germany pharmaceutical
companies are organising NOAC training for GPs
and nurses (Davy 2014). It is expected that improved
education will lead to better guideline adherence and
improved treatment.
Improved patient education, given by more informed
HCPs, was also desired by interviewees, particularly
since it may improve compliance. Non-compliance
is a general problem that is not specific to AF, but
still highly relevant for AF given the need to prevent
AF-related stroke. One factor affecting compliance
for anticoagulants is the effect they have on quality of
life (Ingelgard et al. 2006, as cited in Fay & Montana
2012). This effect is perceived as being greater for VKAs
than NOACs as the former require frequent monitoring and clinic visits (Kneeland & Fang 2010). Other
factors that may affect compliance are the inconvenience of taking medication, anxiety related to side-effects, anxiety about potential drug-interaction, the
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impact on physical activities, and dietary and alcohol
restriction (Kneeland & Fang 2010). While NOACs
are a reduced burden on the patient, some interviewees
expressed concern that monitoring of VKAs actually
improves compliance, so compliance for NOACs may
be lower. Although it was unclear whether NOACs or
VKAs are better for compliance, interviewees agreed
that if patients were better educated, and more effort
was made to ensure they understand the reasons why
they need to take their drugs, then compliance would
improve. Improved patient education may also lead to
patients being more empowered about their condition
and care. Patient preference and empowerment was
mentioned as a positive development by interviewees
from the UK, Belgian, Spain, Germany and Belgium,
provided that patients were well informed and doctors
still held the final decisions. However, several interviewees from France expressed the view that treatment decisions were the role of doctors and that patients should
have little influence on them.

2.6. Current challenges
In many respects, the challenges that arise in the context
of AF are similar to those that arise for a range of chronic
conditions. There is a need to promote general cardiovascular health and to increase awareness and education
about the condition. In addition, as new therapies have
become available (for example NOACs in the case of
AF), there has been uneven adoption across different
parts of the health system, due in part to a lack of familiarity with the therapies and their effects on different
types of patients. Finally, many patients with AF are
elderly and have a multiple health issues, which can
create challenges for AF management.
There are also several key issues relevant to the AF
context that set AF apart from some other chronic
conditions. As many AF patients are asymptomatic,
they do not know that they have the condition, which
means that many go undiagnosed until they have a
stroke or symptoms develop. In addition, the objective
of therapy in asymptomatic patients with AF is to minimise stroke risk rather than to treat the condition itself
or its symptoms. This means that anticoagulation drugs
that patients are put on, such as VKAs or NOACs, do
not make them feel better and, as a result, patients may
be less likely to comply with drug regimes.
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Chapter 3

Looking to the future

Through our research on the current landscape of AF
management in Europe, with a particular focus on
the role and use of anticoagulation, we have identified several challenges that prevent optimal outcomes
from being achieved in terms of AF patient care and
the general management of AF within health systems
(as discussed in the previous chapter). Our findings
also highlight the need for improvement in multiple
aspects of AF management, from detection to care,
and the need for better alignment of current practice with recommendations in clinical guidelines.
These challenges relate to AF-specific awareness and
education as well as wider trends in healthcare that
will be relevant to the AF context. One theme that
runs across multiple recommendations is the need to
ensure that there is continued emphasis on cardiovascular health more generally. Another is the need for
coordination and integrated care across health systems
and stakeholders.
As we look to the future, addressing these challenges
is particularly important given that, as European
populations age, AF will become more prevalent,
bringing an increased public health burden through
AF-related stroke and other complications. To systematically explore the implications of developments
in approaches to managing AF, focussing on the prevention of AF-related stroke, we used future scenarios
as a tool. The scenarios, described in Annex D, build
upon findings from interviews and literature about
the current landscape and changes that could occur.
They are logical and consistent pictures of the future
that enable us to explore the implications of decisions
made today.
The scenarios were presented in a workshop with the
project Steering Committee, who discussed the key
developments that would need to occur for a scenario to be reached, and the risks and opportunities
associated with each scenario. On the basis of the
output from this workshop as well as other findings,

we developed a set of recommendations for the more
immediate future and the longer term (for detailed
methods, see Annex A).
The aim of the recommendations is to focus attention
on issues that are particularly important in relation to
strategies for dealing with the challenges posed by AF.
Actions aligned with these recommendations should
enable the best possible outcomes to be achieved from
existing knowledge about AF and existing technology
available for AF management. These recommendations,
which have relevance for and could involve actions from
a range of stakeholders, should also help to create an
environment that will support further development in
AF knowledge, options for treatment and management,
and the application of those further developments to
benefit patients.
In the next two subsections, we present recommendations for the shorter and longer terms. The shorter-term set are more immediate and relate directly to
AF-specific developments, while the longer-term set
relate to the implications of broader healthcare trends
on AF and may require consideration and action over a
greater time-frame. Each recommendation is accompanied by an explanation of why it is important, potential
implications or associated challenges, country-specific
considerations (where relevant), and potential actions
that can be taken to implement the recommendation.
As the core focus of this research was the role of anticoagulation therapy for stroke prevention in AF, the recommendations focus primarily on issues related to the
use of oral anticoagulants in AF patients.
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3.1. Short-term recommendations
3.1.1. Short-term recommendation 1:
Improve AF awareness among the public
and policymakers
Key points
•

AF awareness is low at present, among both the
general public and policymakers.

•

Awareness needs to focus on the concept that
AF increases the risk of preventable, AF-related
stroke.

•

Improved awareness could eventually lead to
earlier detection and intervention, resulting in
prevention of AF-related strokes and lives saved.

Rationale
According to a range of stakeholders across all the
countries of focus in this study, a fundamental barrier
to progress in the management of AF, at the levels of
both individual patients and the wider health system,
is a lack of awareness about the condition. A recent
survey in France found that only 13 per cent of people
know what AF is and 60 per cent had never heard of it
(Ifop/Bayer 2014). In contrast to AF, health conditions
such as diabetes and cancer have a much higher public
profile. In the case of AF, the lack of awareness was seen
to be present among both policymakers and the general
public, and it was generally accepted by interviewees
and workshop participants that an increase in public
awareness of AF would lead to an increase in awareness
among policymakers.
It was also generally understood by study participants
that increased awareness would be a key step for enabling
change, with multiple benefits expected to arise. In particular, increased awareness could contribute to earlier
detection of AF because patients and healthcare professionals would be more aware of AF symptoms and more
alert to the possibility that AF can be present even in
the absence of clear symptoms. Earlier detection could
in turn enable earlier intervention and prevention of
AF-related strokes, reducing the strain on health system
resources that would be associated with caring for
patients who suffer stroke. Increased awareness could
also lead to increased knowledge of AF among patient
families and carers, and increase their level of involvement with AF-related care.
Study participants stressed that there is a need for
increased awareness focussing especially on the link

between AF and AF-related stroke: the fact that AF is
both a marker of risk and a mechanism for AF-related
stroke, and that these strokes are preventable. The link
between AF and general cardiovascular health –conditions associated with AF include hypertension, congestive heart failure and coronary disease – was also seen as
an area where greater awareness is needed.
Emphasising the link between AF and AF-related
stroke was seen as a valuable approach because it would
encourage interest from policymakers and the public
while transmitting an important health message. For the
policy context especially, workshop participants stressed
that it is important to recognise the link between AF
and the costs associated with AF-related stroke, as well
as the idea that AF-related stroke is largely preventable.
Investment in actions to reduce the risk of AF-related
stroke can result in cost savings when fewer strokes
occur, and a reduction in wider economic impacts
such as lost working days due to AF-related stroke.
To encourage policy change, quantitative evidence on
factors influencing AF management decisions made by
HCPs and the consequences of changing behaviours
can also be effective.
Examples of existing figures that could be highlighted
include the following:
• It has been estimated that around one in five
strokes are attributed to AF overall, and one in
three strokes in people over the age of 80 are
attributed to AF (Wolf et al. 1991).
• Anticoagulants have been shown to reduce the risk
of AF-related stroke. The VKA warfarin has been
shown to reduce stroke by up to 64 per cent (Hart
et al. 2007) and results from large-scale clinical
trials of NOACs indicate that NOACs are not
inferior to VKAs (Camm et al. 2012).
Challenges
Although increasing awareness of AF was generally seen
as a desirable change that would be likely to result in
benefits for AF patients and improvements in how AF
is dealt with in the health system, it was also associated
with potential challenges. For instance, workshop participants noted that there is a risk that increased awareness can lead to increased concern among patients. It
may cause unnecessary anxiety among those who are
healthy, leading to more primary care visits by the
‘worried well’. In addition, more widespread detection
of AF would increase the number of patients requiring management of their AF, increasing pressure on the
health system. Finally, it may be more challenging to
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ensure that the awareness message reaches AF patients
who feel well and are thus unlikely to suspect they may
have a chronic condition.
One practical challenge relates to securing funding to
pay for awareness campaigns. In some countries it may
be more appropriate to encourage engagement from
government officials but in others insurance providers
may have a greater interest in supporting actions for
improving public health. While public spending may be
under pressure, there is potential to build on support
from pharmaceutical companies that are currently marketing NOACs and therefore have an interest in promoting awareness. However, it is also important to keep
in mind that the success of a campaign can depend on
the source of information, with public campaigns considered more likely to gain trust from patients, HCPs
and the media than those sponsored by companies.
Some study participants expressed the view that over-involvement from private companies may create suspicion about or resistance to a health message being put
forward, while others suggested that alignment of public
health interests with industry interests is an opportunity
that should be leveraged to improve public health.
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politicians by organising free pulse checks in the British
Parliament as part of World Heart Rhythm Week, a
campaign organised by the Arrhythmia Alliance. The
campaign also provided pulse checks and information
in pharmacies in the UK. While some study participants saw a need to run awareness campaigns focussed
specifically on AF, another way to increase AF awareness is to include AF in existing campaigns, such as
stroke awareness.
GPs can also play a role in both raising awareness and
screening, although variability in the frequency of consultations with doctors across countries can impact on
the effectiveness of this approach14 and it is important
to ensure that people who do not tend to visit doctors
can still be reached. Other actors that could be involved
in awareness-raising and screening (e.g. pulse checks)
include pharmacies, care homes and the media. One
approach to awareness-raising and screening that has
been highlighted in the UK is an initiative targeting emergency services. It increased awareness among
ambulance clinicians about AF-related stroke risk and
introduced AF screening in calls to emergency services,
providing callers who are found to have AF with an
information leaflet (AFA 2015b).

Implementing the recommendation
There are already some schemes aimed at raising awareness or providing general information about AF and its
detection taking place in each of the six focus countries.
These target a range of actors, from policymakers and the
public to healthcare practitioners, and have been supported by various organisations, including patient associations and the pharmaceutical industry. For example,
in France in 2014, the French Stroke Association (AVC)
launched an AF Awareness campaign, ‘One danger can
hide another’, in collaboration with other health organisations and a pharmaceutical industry sponsor.13 The
campaign focusses on the message that AF results in a
five-fold increase in the risk of stroke.
Other AF awareness campaigns have included a focus
on pulse checks. In Belgium, the Belgian Heart Rhythm
Association, with support from the pharmaceutical
industry, organises an annual heart rhythm week that
involves free screenings for AF and distribution of
information about self-administered pulse checks. In
the UK, two charities (Arrhythmia Alliance and the
AF Association) have increased awareness of AF among

3.1.2. Short-term recommendation 2:
Support education about AF management
for HCPs and patients
Key points
•

Improved education of healthcare providers
(across the broad range of practitioners who
are likely to encounter AF) can lead to better
guidelines adherence and more informed
decisions about AF management.

•

Improved patient education can result in better
patient compliance, leading to better patient
outcomes.

•

In AF, the increase in stroke risk associated with
non-compliance with anticoagulation therapy is
serious.

Rationale
Complementing the need for increased awareness of
AF among the public and policymakers is the need for
more education about AF for those directly affected by

13 ‘Un danger peut en cacher un autre’ at (as of 30 March 2015) http://www.faattention.com
14 For example, there are 9.7 annual doctor consultations per capita in Germany, compared with 5.0 in the UK (OECD 2013).
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it (patients and HCPs). Education was seen by workshop participants to be distinct from awareness in that
it would extend beyond awareness to cover specific
information about what AF is, its associated risks and
symptoms, and management options. It was perceived
that significant and distinct benefits could result from
improving education of both patients and healthcare
providers. As with awareness, there is a need to connect
AF to cardiovascular health more broadly and promote
the idea that it is important to reduce the presence
of risk factors that increase the likelihood of AF and
AF-related stroke.
For healthcare providers, it was perceived that the
need for education is highest in primary care, due
to a current lack of education and because GPs play
a key role in managing AF patients. The observation
that current education of primary care HCPs should
be improved is in line with other evidence that the use
of oral anticoagulants varies depending on the setting
where care is delivered (e.g. Gerber et al. 2012), with
primary care physicians less likely to adhere to guidelines on the use of anticoagulants. The under-prescribing of anticoagulants relative to clinical guidelines is
an issue that has been reported in multiple countries,
including Belgium (De Bruecker et al. 2010, Denoël
et al, 2014), Italy (Monte et al. 2006), Germany (Lotze
et al. 2010, Ohlmeier et al. 2013), and Spain (Spanish
Society of Cardiology 2013).
The need for education of HCPs is not limited to GPs.
Study participants emphasised that, given the relatively
high incidence of AF as well as its projected increase,
a wide range of HCPs could expect to encounter AF
patients, and so it is important that they be informed
about AF management. Because they deal with a wide
range of patients with a range of diseases and conditions,
GPs face a particular challenge in staying up to date
with current guidelines and approaches for assessing
patients’ risks of stroke and bleeding. However, given
that GPs play a key role in AF patient management, it is
important to ensure that they are well informed.
For patients, education is seen as being an important
factor in patient outcomes because patients tend to be
more compliant when they have a better understanding
of their condition and the importance of the therapies
they have been prescribed. Achieving this understanding
is particularly important for the use of anticoagulation
for stroke prevention in AF because patients generally
do not feel any differently if they do not take their anticoagulation medication. Evidence from Italy has indicated that patient education may be an effective way to

improve compliance in the use of VKAs for stroke prevention in AF patients (Di Minno et al. 2004).
Another important aspect of education focusses on the
need to ensure that patients have an accurate understanding of their condition and its associated treatment
and management options. Some study participants
stressed that it is important to avoid creating a false
sense of security about the effectiveness of treatments,
because doing so could reduce the perceived need for
healthy behaviours aimed at reducing risk factors.
Finally, providing improved information resources for
patients can reduce patients’ dependence on information obtained online, which may be unreliable or misleading. Study participants stressed that it is desirable to
reduce patients’ use of ‘Dr Google’.
Challenges
Several challenges may arise in the course of taking
action to improve education of AF patients. One barrier
for patient education that was cited by study participants is the fact that in some countries, such as the UK,
GPs have only very limited time to spend with patients.
As a result, they lack the time to explain to patients the
details of their condition and prescribed therapy. On
the other hand, as is the case for awareness campaigns,
it may be challenging to find sources of funding for separate education programmes. A challenge for improving
HCP education is that it may be difficult to encourage
some HCPs to participate in education programmes, as
they may have limited interest or feel they do not need
additional training.
Workshop participants felt that another challenge for
patient education is that some HCPs, especially those
in primary care, may dislike the concept of ‘empowering’ patients because they expect it will lead to patients
wanting to say how they should be treated. As a result,
these HCPs may resist supporting patient education initiatives. Findings from the analysis of interviews in this
study suggest that there may be important differences
across countries in attitudes to patient engagement.
Responses indicated that there is a low expectation
for patient engagement in France, for instance, with
interviewees commenting that patients should assume
that their doctor knows what is best and follow the
doctor’s instructions. By contrast, in the UK interviewees focussed more on the idea that patient preference
is very important and should be taken into account in
decisions about how to manage AF.
There is evidence that education may not be a sufficient
to improve HCP’s adherence to clinical guidelines. To
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illustrate this, one reason that has been cited for the
under- or inappropriate use of oral anticoagulants
(VKAs or NOACs) in AF patients is that GPs tend to
overestimate the risk of side-effects (and bleeding in
particular) from using these drugs and to underestimate the risk of patients suffering an AF-related stroke
(Gorin et al. 2011). However, while this is an issue
that could be addressed in part through education,
evidence indicates that knowledge of guidelines may
not be enough to influence practice because environmental factors, resource availability, HCP attitudes and
beliefs, and other factors can also be important (Fay &
Montana 2012). There is also a risk that supplying a
range of slightly different educational materials for physicians (which could come with NOACs as they arrive
on the market, for example) could create confusion
(Heidbuchel et al. 2013).
Indeed, pharmaceutical companies that are marketing NOACs have played a role in increasing awareness
about AF among HCPs and supporting HCP education, and some study participants stressed that industry
actors should be involved in awareness raising and have
an important role to play in helping to link up patients,
GPs and cardiologists. However, study participants also
mentioned that it is important for companies playing
this role to act in a coordinated way, and some interviewees raised concerns that the push from pharmaceutical companies in this area is contributing to resistance
among some doctors to adopt NOACs. They also said
there is a risk that companies will deliver mixed messages about specific NOAC products, instead of a single,
valuable message about appropriate usage of NOACs as
a class of drugs. It was acknowledged that encouraging
collaboration between competing companies may be
difficult; however, an information website for patients
(discussed below) has been created with support from
multiple companies.
Implementing the recommendation
A number of education initiatives are being run across
the six countries of focus, targeting both patients and
HCPs. Programmes for HCPs are supported in many
cases by pharmaceutical companies, but professional
societies and other organisations also play a role in
this area. Key actors in patient education include
nurses and patient groups. In addition to specific programmes, counselling from nurses and good communication between doctors and patients have been cited
as ways to improve patient compliance (Di Minno et
al. 2004).
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The AF Association in the UK has also highlighted
innovative practice in the management of AF, and it
cites several examples of initiatives that include education for patients and HCPs and involve a range of actors
in its Healthcare Pioneers: Showcasing Innovative Practice
in Atrial Fibrillation (AFA 2015b). In addition to an
initiative to increase awareness of AF-related stroke risk
among emergency clinicians (cited in the recommendation on awareness), the document describes a cardiology
service that assists primary care clinicians by offering
expert advice on interpreting ECGs and managing
patients, and providing training for GP practice nurses,
among other services. Other initiatives have involved
training for local pharmacists and patient education leaflets, as well as nurse-led arrhythmia clinics that provide
education for patients and HCPs through in-person and
telephone consultations for patients, technical support
on ablation procedures and help for patients preparing
for complex procedures (AFA 2015b).
I’d like to see more specialist nurses involved in
diagnosis and management
UK nurse

Interviewees from Belgium, France and Germany highlighted examples of education programmes supported
by pharmaceutical companies and professional associations. In Germany, for instance, a programme supported
by industry provides training on the use of anticoagulation in AF patient management for both primary care
nurses and patients, and one interviewee reported that it
has provided training to around 800 nurses.
Another approach is to disseminate information for
HCPs online and make available accurate, reliable
online resources for patients. For example, for HCPs
in the UK, a web resource established in 2013 provides
healthcare professionals with information resources to
enable them to improve the diagnosis, treatment and
management of patients with AF. It is aimed at all
healthcare professionals who engage with AF patients
in different settings, and it also functions as a network
and forum for exchange on good practice (AFA 2015a).
Among examples of online resources for patients, the
EHRA and ESC have created a website, AFib Matters,
that provides information on AF signs, symptoms and
treatments and advice on living with AF, and is available in English, French and German, with other languages being implemented soon (EHRA 2015). The
site acknowledges funding from several pharmaceutical
industry sponsors.
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3.1.3. Short-term recommendation 3:
Maintain engagement in AF-related research
across the health services
Key points
•

Continued progress in AF management would
benefit from a whole-system approach involving
primary, secondary and tertiary care as well as
policymakers.

•

There is a need for research to monitor impacts
of interventions in education and other aspects
of AF-related healthcare delivery.

•

The involvement of tertiary care is particularly
important for progress in research and
technology.

Rationale
For continued progress in improving the care and management of AF patients, study participants highlighted
the need to encourage and maintain engagement from
across the health system, including HCPs in primary,
secondary and tertiary care as well as policymakers. This
engagement was seen as particularly important given
that there is a wider shift taking place across Europe
towards a larger role for primary and community care.
At the workshop, participants agreed that an ideal
future for AF management would involve a major role
for primary care together with increased awareness and
knowledge about AF as well as improved detection.
However, they believed that this shift towards primary
care may carry the risk that some actors, particularly
in secondary and tertiary care, become more excluded
from involvement in patient care. They stressed that
there is a need to maintain involvement from tertiary
care to ensure that progress in research and technology
continues, enabling gains beyond shorter-term administrative and organisation-based changes (which are also
important to support). Maintaining industry interest
is also important in order to promote innovation and
research in diagnosis and therapy. Finally, improving
healthcare delivery for AF requires research on health
services related to AF care, including areas such as
patient outcomes related to education, monitoring and
other aspects of healthcare delivery.

to carry out research, and to supporting interaction
between clinicians and researchers. This is a particular challenge for primary care given the high burden
faced by HCPs in this area, and can become increasingly difficult as that burden grows. In addition, while
interest from industry has provided support for research
related to new interventions, there will be a need for
other sources of funding to support research that has
less direct relevance for industry stakeholders.
Implementing the recommendation
In implementing this recommendation, it is important
to support engagement and, subsequently, monitor the
level of engagement over time. One way to encourage
engagement from actors across the health system is to
ensure a comprehensive approach to education, addressing the full range of medical practitioners who will
encounter patients with AF. One approach for monitoring the extent of research engagement is to track
the amount of funding going to support AF research,
the number and scale of clinical trials being run, and
the number of research articles on AF being published.
Such monitoring can also focus within countries to
assess the level of activity and identify whether there
may be gaps in support or capacity for research within
a country or more broadly.

3.2. Longer-term recommendations
3.2.1. Longer-term recommendation 1: A
longer-term view in decisions on spending
for AF awareness, education, care and
management is important for improving
health outcomes
Key points
•

Improving management of AF-related stroke
requires that decisions made across the health
system that affect AF management align
with current evidence on the effectiveness of
therapies and other management interventions.

•

Disconnected budgets within health systems
can create obstacles for ensuring consistency in
decisionmaking across the system. For example,
up-front costs may be a more significant factor
in decisions about therapies than longer-term
benefits and associated cost savings.

•

There is a particular need for prevention, early
detection and whole-patient approaches.

Challenges
Multiple challenges exist for integrating research and
healthcare. While not specific to AF, these include practical considerations related to making sure that clinicians have the time, resources and support they need
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Rationale
There is a general lack of clarity about the role of cost
factors in therapy decisions within countries, with differences in health systems between countries contributing added complexity. However, interviewees generally
felt that reduction in AF-related stroke could result
from better alignment of decisions made across the
health system with current evidence on how management options impact AF-related stroke risk. A few different areas were highlighted as needing increased focus
but also as being challenging to support when decisions
are made with less consideration for longer-term outcomes: prevention, early detection and whole-patient
approaches. Time lags between spending and longer-term benefits, as well as disconnects between different parts of the healthcare system, can make it easier to
base decisions more on up-front therapy costs.
This challenge can be illustrated by the case of decisions
about whether to use VKAs or NOACs for anticoagulation therapy in AF patients. It was unclear to what
extent the higher cost of NOACs as compared to VKAs
could be offset by the reduced need for monitoring of
patients, and interviewees mentioned that an added
challenge is that different parts of the health system
may bear the burden of drug and monitoring costs.
However, there was general agreement among interviewees that having lower up-front costs for NOACs
would increase their uptake, a view that is supported
by evidence from the literature indicating that cost is a
factor in decisions about NOAC use.
Long-term cost-effectiveness information may be available but not taken fully into account when there are
immediate, short-term budget pressures. In Spain, an
interviewee expressed frustration that NOACs remain
unavailable in some regions despite evidence for their
cost-effectiveness. In England, national guidelines
based on information about long-term cost-effectiveness state that clinicians can choose whether to use
VKAs or NOACs, based on the needs of the patient.
However, decisions made at the local level (by Clinical
Commissioning Groups) are influenced by strong
incentives to balance annual budgets, and in the UK
and Germany there were reports of GPs changing cardiologists’ prescriptions to reduce costs.
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attractive for policymakers and media than prevention
and risk reduction.
Outcome-based reimbursement was discussed during the
workshop as one approach for encouraging prevention,
early detection and whole-patient approaches. With this
approach, health outcomes would serve as a measure of
adequate healthcare delivery. Options for implementing
outcome-based reimbursement could include incentives
for reducing stroke incidence in a given region. However,
it was cautioned that incentives should not be created for
using particular therapies because the emphasis should
be on improving patient outcomes more holistically.
Consistent with this concern is evidence that the UK’s
Quality Outcomes Framework (QOF), an incentive
scheme for GPs to encourage and reward good practice
that placed equal emphasis on the use of antiplatelet and
oral anticoagulation medications for stroke prevention in
AF patients, may have contributed to an over-reliance on
antiplatelet medication (Cowan et al. 2013). However,
UK interviewees felt that the QOF could be a useful tool
for encouraging GPs to carry out routine pulse checks
or use oral anticoagulants effectively, and interviewees
from Spain and Italy (though not Belgium, France or
Germany) said that a similar scheme could also be useful
in their countries. Another approach that has been used in
Germany to promote healthy behaviour among individuals and may have relevance for improving detection of
AF is incentives (through lower insurance co-payments)
for patients who attend regular check-ups or participate
in health screening programmes (Schmidt et al. 2009).
3.2.2. Longer-term recommendation 2:
There is a need for continued improvement
in patient stratification and personalisation
of care
Key points
•

AF patients may present a diversity of
preferences, social situations and comorbidities
that can be factored in to ensure they receive
appropriate AF management.

•

Improved patient stratification based on
biomarkers, genomic information and heart
imaging can lead to more individualised care
that results in more effective management and
treatment of AF.

Implementing the recommendation
Participants in the workshop stressed that addressing
this situation is difficult in part because there is less
political will for longer-term planning. In addition,
technology and high-tech treatments may be more

Rationale
There is potential for improvement in the extent to which
AF management is tailored to the needs of individual
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patients, in terms of both biomedical and social factors,
by expanding and making use of the evidence base on
biomarkers, genomic factors and outcomes for a range
of patients and therapies. One area that could be further
developed is stroke risk stratification, where our understanding of which patients should be prescribed anticoagulants for prevention of AF-related stroke could
be further refined. A better understanding of that risk
may make it possible to reduce the number of patients
receiving anticoagulation in future.
In terms of social factors, there is also scope for patient
preference to play a larger role in the future in decisions
about which management options are most appropriate. Adapting management to patient needs and preferences can help improve compliance. For example, in
terms of preferences for VKAs versus NOACs for anticoagulation, interviewees indicated that some patients
may prefer the regular interaction they receive through
monitoring when on VKAs. On the other hand, other
patients, such as those who work full-time, may prefer
the reduced burden associated with NOACs (the lack
of a need for monitoring and fewer restrictions related
to food and drug interactions).
Implementing the recommendation
Ongoing clinical trials are currently gathering evidence
to enable a better understanding of biomarkers, risk
factors and outcomes in patient groups that have been
less well studied. In addition, patient registries have been
and can be used to gather real-world data that provide
information on patient characteristics and outcomes.
Examples include the Outcomes Registry for Better
Informed Treatment of Atrial Fibrillation (ORBIT-AF)
(O’Brien et al. 2014), PREFER-AF, the PREvention oF
thromboembolic events – European Registry in Atrial
Fibrillation (Kirchhof et al. 2014), the registry activities of the German Competence Network (AFNET),
GARFIELD-AF, the global anticoagulant registry in
the field,15 and GLORIA-AF, the Global Registry on
Long-Term Oral Antithrombotic Treatment in Patients
with Atrial Fibrillation.16 These registries could be
used to monitor the impacts of interventions based on
improving patient or HCP education, focussing on, for
example, their effectiveness in reducing stroke. Another
related initiative is NHS England’s Clinical Practice
Research Datalink (CPRD), an observational data and
interventional research service that has improvement of

15 http://www.tri-london.ac.uk/garfield (as of 7th April 2015)
16 https://www.gloria-af.com/public/about.html (as of 7th April 2015)

the use of patient data in research as one of its main
objectives (CPRD 2015). The use of data is discussed
further in longer-term recommendation 4.
3.2.3. Longer-term recommendation 3:
Increased interaction between primary,
community, secondary and tertiary care
would enable knowledge sharing and more
whole-patient approaches to care
Key points
•

Many AF patients have comorbidities, so it is
important to support continuity of care for AF
patients and not manage AF in isolation.

•

In addition to GPs and specialist HCPs, a range
of players can contribute to aspects of AF patient
management, including pharmacies, care homes
and carers, and specialist nurses.

•

It is important to promote interaction and
knowledge exchange between all actors involved
in patient care.

Rationale
There has been ongoing interest in Europe in strengthening systems for primary care, which are viewed as being
important contributors to health outcomes and health
equity, and being responsive to challenges such as demographic shifts and the rising prevalence of chronic diseases
and multi-morbidity (EU EXPH 2014). Participants at
the workshop agreed that the trend across Europe was
towards a system where primary care plays a larger role.
However, our research has indicated that primary care
physicians are less likely than specialist doctors to adhere
to clinical guidelines on the use of anticoagulants in AF
patients, highlighting the importance of integrating specialist expertise into primary care.
Implementing the recommendation
A range of challenges prevent integration across different areas of healthcare systems. Challenges identified
at the workshop include barriers to inter-professional
exchange that may make collaboration more challenging, and HCPs lacking time for communication and
interaction. Workshop participants stressed the need
to incentivise positive action by HCPs to increase
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outreach between secondary and primary care HCPs.
One approach for supporting primary care HCPs in the
UK has been the establishment of nurse-led arrhythmia
clinics, and rapid access arrhythmia clinics, that provide
a range of support to those working in primary care and
managing AF patients, including technical support on
ablation as well as general education and training for
both patients and HCPs. The UK is also developing
GPs with a specialist interest in cardiology who are given
cardiology training and support. This role has been welcomed, and has the potential to improve the quality of
care for patients in the primary care setting (Pollard et
al. 2014). Interviewees in Belgium highlighted a centre
being developed that would make available cardiology
specialists for consultation by GPs, reducing the need
for patients themselves to visit specialists.
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Data is expected to play an increasingly significant role
in healthcare research and delivery. Data from electronic health records and patient registries can provide
valuable information for research, improving understanding of AF therapies, risk factors and associated
outcomes, and enabling better care. In addition, realtime data on patient outcomes can be used to influence
political decisions related to healthcare. Other emerging technologies include implantable heart monitoring
devices, smart pills that link to mobile apps to monitor
compliance, and therapeutic devices for use in surgical interventions such as left atrial appendage occlusion
and ablation.
Data sharing is important; what the GP does needs to
link to the nutritionist, endocrinologist, etc.
Health technology developer

3.2.4. Longer-term recommendation 4:
Monitor developments in devices and data
to maximise benefits for AF management
Key points
•

Digital devices are being developed that can be
used in AF detection and therapy.

•

Software and data sharing can facilitate
collaboration among HCPs and support
decisionmaking, and help to identify high-risk
patients that should be screened for AF.

•

Large patient datasets will be useful for research,
especially into patient risk stratification, enabling
better care.

Rationale
A range of technology developments can impact future
AF management options and it is important that these
are monitored so that opportunities for improving care
can be captured and associated risks minimised. Some
developments are AF-specific, such as the creation of
devices and apps that can facilitate at-home INR or
ECG monitoring. Others relate to wider developments.
For example, developments in software for use by
healthcare providers can support decisionmaking, help
identify high-risk patients or enable easier collaboration between HCPs. One example of a tool for assisting
with stroke risk stratification is the Guidance on Risk
Assessment and Stroke Prevention for AF (GRASP-AF)
software, which has been used in primary care settings
in the UK to identify patients who would benefit from
being prescribed anticoagulants (AFA 2015b).

Implementing the recommendation
At the workshop multiple practical considerations
arose in discussions about devices, such as whether
they would be available in pharmacies or through GPs
and the importance of clarity on which devices to use
if different options are available. In addition, devices
will need assessment by government bodies. Particular
risks to avoid would be devices giving false positives or
negatives or a false sense of security. There is also a need
to understand liability associated with their use.
It is important to note that while devices may assist with
AF detection, they are not essential. Indeed, public
campaigns encouraging pulse checks may continue to
be a more effective way to reach a wide audience and
increase detection. In addition, it is important to consider that attitudes to data and devices are likely to
change as people who have grown up with more technology age, and as wider developments in data sharing
continue. Concerns about data privacy may result in
some patients being excluded from access to aspects
of care.
Further risks in increasing the role of new technologies
for use in AF management were also identified at the
workshop. These included the potential for patients
to feel they are being treated more by robots than by
humans if HCPs increase their reliance on software
and other digital tools. In addition, workshop participants expected that a general resistance to change
from the public and/or HCPs may act as a barrier to
technology adoption.
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Chapter 4

Conclusion

Atrial fibrillation (AF) is a condition that becomes
more prevalent as people age. As the European population ages and risk factors such as obesity and diabetes become more common, the prevalence of AF
is expected to increase in the coming years. It affects
roughly 1.9 per cent of the European population at
present and roughly 18 per cent of the population over
age 85. By 2050, it is expected to affect more than 17
million people in Europe, or 3.3 per cent of the population. In AF, the heart beats irregularly and blood
collects in the atria of the heart, where clots can form.
These clots can travel to the brain and cause a stroke,
and AF increases the risk of stroke approximately fivefold. As a result, AF presents a significant burden both
at a population level and for individuals who have the
condition. However, there are interventions available
to reduce the risk of AF-related stroke: therapies are
mainly aimed at treating the arrhythmia itself through
rhythm or rate control strategies, or at reducing the
risk of stroke through the use of oral anticoagulation to
prevent blood clot formation.
In the past few years, a new class of drugs for oral anticoagulation, non-VKA oral anticoagulants (NOACs),
has come on the market. These drugs offer an alternative to vitamin K antagonists (VKAs) such as warfarin,
which have been the mainstay of oral anticoagulation
therapy for many years. While VKAs have drawbacks,
including a need for regular monitoring of a patient’s
coagulation level, and interactions with other drugs
and food, NOACs have been shown to offer similar
benefits to VKAs in terms of stroke prevention with
fewer drawbacks. Recently updated clinical guidelines from the European Society for Cardiology and
national guidelines from France, Italy and the UK
(but not Spain) now recommend the use of NOACs
as the first choice of anticoagulation therapy for
patients with non-valvular AF who are at risk of
stroke. However, in practice, uptake of NOACs has
been limited by issues related to cost, knowledge and
education of clinicians (particularly those in primary

care), and concerns about bleed risk in the elderly or
patients with comorbidities.
This study has explored the current landscape and
future scenarios of the management of AF in Europe,
with a focus on anticoagulation. The aim was to
improve understanding of the dynamics and issues that
will impact on the future landscape for the use of anticoagulation in AF, and to develop recommendations
that will enable better patient outcomes.
In the course of this research, we have identified challenges both in AF management and in reducing the
occurrence of AF-related stroke. Addressing these challenges – which relate to awareness and detection of the
condition, education of patients about the condition
and therapies, and education of healthcare professionals about AF and management options – would help
reduce the burden of AF-related stroke at individual and
population levels. Through assessment of the current
landscape and discussion of the risks and opportunities
associated with future scenarios, we have developed a
set of immediate and longer-term recommendations for
improving AF management.
In terms of more immediate and AF-specific recommendations, we recommend that action to improve
awareness of AF among the public and policymakers
be increased or continued. The level of awareness is low
at present, but increased awareness (focussed on the
idea that AF increases the risk of preventable stroke)
could lead to earlier detection and intervention. There
is also a need to support education for both patients
and HCPs about AF management. Improved education can lead to better adherence to guidelines among
HCPs and better-informed decisionmaking around AF
patient management. Among patients, education can
result in better understanding of the condition and
need for therapy, leading to improved compliance and
better patient outcomes. Finally, to ensure that progress continues in understanding AF and developing
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management options, it is important to maintain
engagement in AF-related research from all parts of the
health services, involving primary, secondary and tertiary care as well as policymakers and patient groups.
There are also wider trends and systemic changes
that, if they occurred, would have broad implications
for healthcare delivery and these will be relevant for
AF management even though they are not specific to
AF. First, a longer-term view on spending decisions
is important for ensuring improved outcomes in the
longer term. In AF, such a view could lead to increased
AF awareness and education, and could also lead to an
increase in the adoption of NOACs in certain healthcare
settings. Second, there is a wider trend towards patient
stratification and more individualised care (based on an
individual’s medical characteristics and personal preferences), and continued improvement in these aspects
is also relevant for improving AF patient management
and outcomes. Third, increased interaction between
the range of actors involved in caring for AF patients
would enable more continuity of care and allow a wider
range of players to contribute to AF-related awareness,
education and patient care and management. Finally, it
is important to monitor and take advantage of developments in the availability and use of patient data
and digital devices for detecting AF or monitoring AF
patients. Technological developments can enable better
care by facilitating at-home monitoring or providing
large patient datasets to inform research and risk stratification in AF.
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