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Every year hundreds of thousands of people in Latin
America experience a stroke, and the number of strokes
per year is predicted to rise dramatically as the population
ages. This is an epidemic already beginning to happen,
and prompt action is required to avoid a crisis.

Many of these patients die from stroke; others are left
with severe disabilities, which devastate not only their
lives but also the lives of their families and caregivers.
Unsurprisingly, the economic implications of stroke are
huge for both individuals and healthcare systems.

Atrial fibrillation (AF) – the most common sustained abnormality of heart
rhythm – affects millions of people in Latin America. For example, in
Brazil, it has been estimated that there are approximately 1.5 million
patients living with AF. Individuals with AF are at a fivefold increased risk
of stroke compared with the general population. Furthermore, strokes
related to AF are more severe, have poorer outcomes, and are more costly
than strokes in patients without AF. Patients with AF are therefore an
important target population for reducing the overall burden of stroke.

This report aims to raise awareness among policy makers and healthcare
professionals that better knowledge and management of AF, and better
prevention of stroke are possible. However, greater investment in
preventing stroke is needed, particularly in patients with AF. Coordinated
action by national governments of Latin American countries is urgently
required to achieve earlier diagnosis and better management of AF, and to
reduce the risk of stroke in patients with AF. Implementation of the
recommendations detailed in this report, at regional and national level,
will be crucial.
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Foreword

Foreword

Stroke affects millions of people in the Latin American
region. In 2004 alone, 437000 people in Latin America
suffered a first-ever stroke, and over a quarter of a
million people died from a stroke. For many sufferers,
death is often the first and last manifestation of stroke.
For those who survive a stroke, the impact on their lives
can be catastrophic – stroke survivors can be left severely
disabled, with the condition having a drastic impact on
their health and wellbeing. Stroke also places a
substantial emotional and physical burden upon
caregivers, who are often close family members, of
stroke survivors. Unsurprisingly, the economic burden 
of stroke is huge. For example, total aggregate national
healthcare expenditure of initial hospitalization for stroke
in Brazil and Argentina alone has been calculated at
almost US$900 million. It is likely that the socioeconomic
cost of stroke in the Latin American region will rise
dramatically in the coming years as the population ages
and many more people suffer the consequences of
stroke. This is an epidemic already beginning to happen,
and prompt action is required to avoid a crisis.

There are simple actions, which if taken now, could
prevent a substantial number of deaths, disabilities, 
and costs resulting from stroke. If we do nothing, 
then the Latin American region faces a stroke crisis.
Recommendations made in this report are of particular
significance for patients with atrial fibrillation (AF) – the
most common sustained abnormality of the heart
rhythm. AF increases the risk of stroke fivefold, and 
is responsible for 15–20% of all strokes. The
consequences of AF-related stroke are devastating –
patients with AF are significantly more likely to have 
a severe stroke than those who do not have AF.
Furthermore, AF increases the risk of remaining disabled
after a stroke by almost 50%, and patients with AF who
have a stroke have a 50% risk of death within 1 year.
Therefore, patients with AF are an important target
population for reducing the overall burden of stroke.

Despite being a common condition, AF is often under-
diagnosed, and, consequently, undertreated, resulting
in inadequate stroke prevention. In the Latin American
region there is a clear lack of information regarding
the burden of AF that needs to be urgently addressed.
The recommendations made in this report draw
attention to the poor understanding of AF, and aim to
help policy makers and healthcare professionals gain 
a greater understanding of AF, including its causes and

management. This report is a positive step forward in
raising awareness of the need for greater investment
in the prevention of AF-related stroke in all countries
of the Latin American region. It contains a clear Call 
to Action – we urge that you give it your full attention.

So how can we avoid a stroke crisis in the Latin
American region? Stroke prevention in AF requires
improved delivery of existing therapies, new strategies
to understand and manage AF, and better therapies 
to prevent stroke. In addition, improved patient
education on the risk of AF-related stroke and the
symptoms of AF, as well as equal access to therapy
and information for all patients across the region, 
is paramount. The countries of the Latin American
region need a clear strategy now to help coordinate
the various domains of policy development, raising
awareness, research, and educational activities to
focus them on the improvement of AF management
and effective stroke prevention.

As cardiologists with a global interest in the prevention
and management of AF-related stroke, it is a privilege
for us to participate actively in an initiative that will
help to push forward this important issue in the Latin
American region. We firmly believe that only through
the coordinated actions of all participants – both at 
a country and regional level – will we see the highest
number of strokes avoided, and the greatest
improvements in patient quality of life achieved. 
In the future, we would like to see the best prevention
strategies and treatments for AF-related stroke made
available to all patients in all countries of the Latin
American region irrespective of their socioeconomic
background. The steps outlined in this report will
hopefully put us on the right path to achieving this
goal. In closing, we hope for the support of all policy
makers, healthcare professionals, and medical societies
across the region in driving forward this vital initiative.
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Every year, 15 million people worldwide
experience a stroke.1 In 2004, stroke
accounted for 5.7 million deaths
annually worldwide (9.7% of all
deaths).2 Among Latin American
countries, Brazil and Mexico have the
largest populations and the highest
number of deaths from stroke, with 
129200 and 33000, respectively.3 The
number of strokes per year is predicted
to rise dramatically as the population
ages2 and it has been predicted that
deaths due to ischemic heart disease and
stroke in Latin America will almost triple
by 2024.4 This is an epidemic already
beginning to happen, and prompt action
is required to avoid a crisis.

Surviving a stroke can often be worse
than dying from one. Patients can be left
immobile, incontinent, and unable to
speak.5 The consequences of stroke can
devastate not only the patient’s quality of
life,6 but also the lives of their family who
are most often their caregivers.7 In Latin
America, 437000 people suffered a first-
ever stroke in 2004.8 The economic
burden of stroke is huge. Aggregate
national healthcare expenditures of initial
hospitalization for stroke in Brazil and
Argentina on their own have been
calculated at US$449.3million and
US$434.1million, respectively.9,10

Atrial fibrillation (AF) is the most common
sustained abnormality of heart rhythm.
Compared with the general population,
people with AF have a fivefold increased
risk of stroke.11,12 An important risk
factor for stroke, AF is responsible for
20% of ischemic strokes (strokes caused
by a blood clot blocking a blood vessel
in the brain).13 It is also possible that many
strokes of unknown origin (so-called
‘cryptogenic’ strokes) are caused by
undiagnosed AF. The risk of stroke in

patients with AF increases with age and
with the addition of other risk factors
(e.g. high blood pressure, previous
stroke, and diabetes).14

Among the factors that place a patient
with AF at highest risk of stroke are:
congestive heart failure, high blood
pressure, age over 75 years, diabetes,
and previous stroke or transient
ischemic attack. More recently,
additional risk factors have been
included – such as, vascular disease,
age 65–74 years, and female gender.15

Furthermore, AF-related strokes are
more severe, cause greater disability,
and have a worse outcome than
strokes in people without AF.13,16–18

In an analysis from a Mexican study, 
the case death rate at 30 days after 
an acute stroke event was 22.0% in
patients with a history of AF compared
with 13.7% without AF.19 Furthermore,
the rate of severe disability in those
patients who survived was significantly
higher in the AF patient cohort (69% 
vs 52% in the non-AF patient cohort). 

Although data regarding the prevalence
of AF in Latin America are scarce, it is
thought that there are a large number 
of people in the region living with the
condition. In Brazil, it has been estimated
that there are around 1.5 million patients
living with AF;20 in Venezuela, it is
thought there are 230000 AF sufferers,
with this figure predicted to rise to 
1million by 2050.21

It is clear that patients with AF represent
a vast population at high risk of stroke,
and in particular severe stroke. AF
patients are therefore an important
target population for reducing the
overall burden of stroke.

In 2004, stroke
accounted for 

5.7 million deaths
annually worldwide 
(9.7% of all deaths)

Stroke risk is
increased fivefold

in patients with AF

Strokes in people
with AF are more

severe, cause
greater disability,
and have worse
outcomes than

strokes in people
without AF

Executive summary

Executive summary
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To prevent AF-related stroke, the ideal
would be to prevent or reverse AF
itself; however, current techniques can
only prevent AF in some patients.
Hence, there is a clear need to improve
not only detection but also therapy of
AF in Latin American countries.

Anticlotting therapy reduces stroke risk
in patients with AF. When appropriately
used and properly monitored, it lowers
stroke risk by about two-thirds.22 Despite
the existence of guidelines for its use and
management, however, such therapy is
both underused and misused in clinical
practice, largely owing to the significant
drawbacks16,23,24 associated with both
vitamin K antagonists25,26 and aspirin.27–30

Stroke prevention in patients with AF
therefore requires improved delivery 
of existing therapies, new strategies to
understand and manage AF, and better
therapies to prevent stroke. 

Furthermore, the symptoms of AF may
be vague or non-specific, so it is often
not detected in time to administer
treatment that could prevent a
stroke.31,32 Thus, many potentially
preventable strokes occur every year,
leading to thousands of early deaths
and a devastating burden on
individuals, families, and society in
terms of disability, and medical and
social care costs. The financial burden
of stroke in patients with AF is likely to
be even greater for those patients in
Latin American countries where there 

is a high level of out-of-pocket
expenditure on healthcare.33

Currently, the incidence and prevalence
of AF and AF-related stroke is unknown
in many countries of Latin America.
Further studies are urgently needed to
provide data on the present and future
impact of AF and AF-related stroke in 
the region. Continued research is also
recommended to improve the prevention
of stroke in patients with AF. In addition,
improved patient education on the risk
of AF-related stroke and the early
detection of AF is required. 

In conclusion, there is a pressing need
for Latin American countries to promote
the recommendation for earlier diagnosis
and better management of AF, thereby
reducing the risk of stroke in patients
with AF. These recommendations should
include: 

�  Educational and awareness initiatives
undertaken in each country to
improve early detection of AF

�  Better use of interventions for the
management of AF and strategies to
prevent stroke in patients with AF

�  Equal and adequate administration
of therapy for patients with AF

�  Development of, and greater
implementation of and adherence
to, guideline recommendations for
AF management

�  Ongoing research into all aspects 
of the epidemiology, causes,
prevention, and management ofAF

Avoid a stroke crisis in Latin America

Stroke related to 
AF can be

prevented, but
current therapies
often have poor

outcomes

Earlier detection
and improved

treatment of AF 
can help to 

prevent stroke 

The incidence 
and prevalence of
AF and AF-related

stroke in many
countries of Latin

America is not
known and further
research is required
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Latin America needs a clear
policy on stroke prevention in 
patients with atrial fibrillation

Latin America is vast and diverse,
encompassing both small and large
countries. From a socioeconomic
perspective, wide variations also 
exist in the region. In 2006, 38.5% of
the population of Latin America and
the Caribbean lived in poverty, and 
the region has been shown to have 
the greatest inequality in income
distribution in the world, with the
exception of Sub-Saharan Africa.34

Overall, the gap between the richest
and poorest in Latin America is
widening, with the greatest poverty
found in Paraguay and Bolivia.

Although each nation faces unique
health challenges, they share a common
need to turn the tide on the growing
burden of cardiovascular diseases. With
cancers and chronic respiratory diseases,
cardiovascular diseases are one of the
major group of non-communicable
diseases and account for 60% of deaths
globally.35 In response to the burden of
chronic disease in the region, and
recognizing that a strategy to tackle this
issue was needed, the Pan American
Health Organization (PAHO) developed 
a regional strategy and plan of action.36

The report highlighted four main areas
of action: (i) recognize that chronic
diseases need to be prioritized in the

political and public health agendas, 
(ii) identify surveillance as a key
component, (iii) recognize that health
systems must be reoriented to respond
to the needs of people with chronic
conditions, and (iv) note the essential
role of health promotion and disease
prevention. 

The need to tackle this issue was also
highlighted by the Ministers and
Secretaries of Health of the Americas 
in the 2007 report Health Agenda for
the Americas 2008–2017.37

The PAHO, in collaboration with the
World Health Organization (WHO), has
also produced the Stepwise Approach 
to Risk-Factor (RF) Surveillance (STEPS)
instrument to aid the collection of
chronic non-communicable disease risk
factor data for the region.38 This
instrument is an adaption of the original
STEPS methodology, and offers a simple,
standardized means for collecting,
analyzing, and disseminating data in
member countries. By using this approach,
all countries in the region can use STEPS
information, not only for monitoring
country-specific trends, but also for
making cross-country comparisons.

Cardiovascular disease makes up the
largest proportion of all deaths from
non-communicable disease, and is the
leading cause of death globally.2,39

Moreover, this disease is on the

Call to action

Call to action 

The authors of this report, and all those individuals and societies who
endorse these recommendations, call for national governments of 
Latin America to ensure better detection and management of atrial
fibrillation (AF) and more effective measures to prevent AF-related 
stroke across all Latin American countries. Through this, we will be able
to reduce the major social and economic burden of a largely preventable
condition: AF-related stroke.
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increase, and is expected to account for 
23.6 million deaths by 2030.40 It has no
geographic, gender, or socioeconomic
boundary, and accounts for approximately
one-third of all deaths in the world; of
these, 80% of deaths occur in low- and
middle-income countries.41

In 2004, 896000 patients in Latin
America died as a result of cardiovascular
disease.39 The rate of cardiovascular
mortality in Latin America varies across
the region. In 2004, death rates from
cardiovascular disease, as a proportion 
of total deaths from all causes, were
approximately 30% in Mexico, Chile, and
Venezuela; 30–35% in Brazil and
Argentina; and >35% in Uruguay.3 The
rate of cardiovascular mortality for the
entire Latin American region is predicted
to rise from 28.4% in 2004 to 32.2% in
2030, with 1476000 deaths projected in
2030.39,42 Latin American countries are
undergoing some rapid environmental
changes, with the rate of urbanization in
Latin America and the Caribbean, where
77% of the population live in cities, being
the highest in the developing world.34 It is
important to monitor the impact of these
changes on cardiovascular risk factors.

The future rise in cardiovascular
mortality in Latin America has been
estimated to exceed that in developed
countries. In Latin America, the death
rates from cardiovascular disease, as 
a proportion of total deaths from all
causes is predicted to increase by
13.4% from 2004 to 2030, compared
with a 1.0% increase over the same
time period in developed countries.39,42

Cardiovascular disease has an enormous
impact on a country’s economy. For
example, it is estimated that Brazil will
lose US$49 billion in national income
between 2005 and 2015 because of
the combined effects of heart disease,
stroke, and diabetes.43

The most prevalent cardiovascular
diseases are coronary heart disease and
stroke.44 In 2004, Brazil and Mexico had

the largest populations and the highest
number of deaths from stroke in the
region, with 129200 and 33000,
respectively.3 It has been predicted that
deaths from ischemic heart disease and
stroke in the Latin American region will
almost triple by 2024.4

AF, the most common type of sustained
abnormal heart rhythm, is a major
cause of stroke – in particular, of
severe, disabling strokes, the majority
of which are preventable. Thus, earlier
detection and treatment of AF, and
more effective prevention of AF-related
stroke, would help to substantially
reduce the burden of stroke. This
concurs with the aims of the PAHO,
which has proactively adapted the
WHO’s STEPwise Method to Stroke
Surveillance (STEPS Stroke) in Latin
American countries as a useful tool 
to improve data collection, prevention,
and treatment of stroke.45

When properly used, therapy that helps
to prevent blood clots has been shown to
reduce the risk of stroke in patients with
AF by more than 60%.46–48 However,
some of the drugs that help to prevent
unwanted clotting, such as vitamin K
antagonists (VKAs), are underused in
clinical practice, or used suboptimally.
This may be for several reasons, including
the complexity of managing such therapy
well and a widely held belief that the
bleeding risks of therapy may outweigh
the benefits.16,23,24

Furthermore, AF is often not diagnosed
until the patient suffers a first stroke.
This increases the size of the problem,
meaning that many potentially
preventable strokes occur every year
because of delayed diagnosis of AF 
as well as underuse of anticlotting
therapy. The result is a devastating
impact on the health and wellbeing 
of the individual and an increased
economic and social burden to society.

As the age of the population and
survival from conditions predisposing to

Avoid a stroke crisis in Latin America

Many potentially
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of anticlotting
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cause of severe,
disabling stroke 
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predicted that
deaths from
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disease and stroke

in the Latin
American region

will almost 
triple by 2024
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AF increase, so do the prevalence and
incidence of AF.49 Therefore, a clear
policy on stroke prevention in patients
with AF will give greater prominence to
the management of AF over the
coming decades. 

Initiatives for the prevention of stroke
and cardiovascular disorders in Latin
America should include action at
country level, which will involve
national government initiatives for:
�  Adequate diagnosis of AF prior to

the first stroke
�  Appropriate and effective

management of AF
�  Effective stroke prevention in

patients who have already
developed AF

�  Continuing research into the causes
of AF

Such actions would be in line with one
of the aims of the PAHO: that is, to
prevent and reduce the burden of
chronic diseases and related risk factors
in the Americas.36

Principal recommendations

1. Create and raise awareness
among national governments and
the general public of the impact of
AF and AF-related stroke
Once an individual has AF, their risk of
a stroke is increased fivefold or more

compared with the risk in individuals
without the condition.11,12 There is a
lack of information regarding the
incidence, prevalence, and economic
impact of AF in many Latin American
countries. It has been estimated that 
in Brazil in 2005 there were 
275000 cases of AF in people aged
70–80 years and 200000 cases in
people aged >80 years.50 Overall, it has
been estimated that 1.5 million people
in Brazil and 230000 in Venezuela
suffer from AF.20,21 Results from a study
in Brazil have shown the prevalence of
AF to increase with age, from around
0.8% in those aged 65–69years to 7%
in those aged ≥80 years.51 Aggregate
national healthcare expenditures of
initial hospitalization for stroke in Brazil
and Argentina have been calculated at
US$449.3 million and US$434.1 million,
respectively.9,10 This suggests that,
across the region, the economic impact
of AF and AF-related stroke is likely to
be considerable.

Despite the high burden of stroke,
appropriate management can
substantially reduce the risk of stroke in
patients with AF. There is a critical need
across Latin America for increased
awareness among national governments
and the general population of the
economic and social impact of AF-related
stroke, for better understanding of AF
and its diagnosis/detection, and for

Call to action

Principal recommendations

� Raise awareness of the impact of AF and AF-related stroke
� Develop coordinated strategies for early diagnosis of AF
� Improve the education of patients and caregivers regarding AF
� Encourage new approaches to the management of AF and the

prevention of AF-related stroke
� Improve awareness of AF management and the benefits of stroke

prevention among physicians
� Promote equality of access to services and information for patients

across countries in the Latin American region
� Implement, and advocate adherence to, guidelines for AF

management
� Exchange best practice between countries in Latin America
� Boost research into the causes, prevention, and management of AF,

and address paucity of information around epidemiology

We call on Latin
American

governments to
drive policy
initiatives to

improve early
detection and

management of AF,
and to prevent

stroke in patients
with AF
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improved strategies for AF management.
We call on national governments to
drive policy initiatives to promote
understanding, earlier detection, and
improved management of AF and better
stroke prevention.

2. Develop coordinated strategies for
early and adequate diagnosis of AF 
AF is often detected only after a stroke,
because many patients are unaware of
their heart condition. However, a simple
procedure such as routine pulse-taking
(which is not always carried out as a
matter of routine) followed by electro-
cardiographic monitoring, if necessary,
can play a crucial role in helping to
improve detection of AF in patients at
risk. This may also be performed during
follow-up visits when no arrhythmias
were detected during the first visit.
Increased awareness of its early signs,
and those of other conditions that are
commonly observed in patients with AF,
can improve AF diagnosis in patients
without symptoms. Opportunistic
assessment for AF in the primary care
setting may also be prudent, particularly
among patients with other risk factors
for stroke. Among the factors that
place a patient with AF at highest risk
of stroke are: congestive heart failure,
high blood pressure, age over 75 years,
diabetes, and previous stroke or transient
ischemic attack (TIA). Campaigns that
raise awareness of the relevance of an
irregular pulse as a sign of AF, and of
the importance of detecting abnormal
heart rhythm, would allow timely
initiation of AF therapy and may help to
reduce the need for specific stroke
prevention treatment.

3. Improve awareness in patients
and caregivers about AF and its
detection
Poor understanding of AF and of the
drugs prescribed to prevent AF-related
stroke is often a barrier to maintaining
anticlotting therapy within the effective
target range. There is an urgent need to
provide the public with better information
about the risk of AF-related stroke and

Avoid a stroke crisis in Latin America

We call on Latin
American

governments to
establish a common
platform to identify
best practice for the
management of AF

We call on
Latin American
governments to

drive educational
initiatives to

improve patient
understanding 

of AF

the methodology for its prevention.
Furthermore, pharmaceutical and
technological developments – such as
new anticlotting drugs and patient-
operated monitoring techniques for
existing drugs – may make it easier in
future to provide appropriate treatment
to protect patients with AF against
stroke. Better patient education is
needed to make such innovations widely
known. We call on national governments
to fund, drive, and encourage
participation in such educational
initiatives to raise awareness of AF,
because this could play a significant role
in improving adherence to therapy.

Furthermore, collaboration between
existing and newly established patient
organizations in the Latin American
region, together with the creation of a
common platform for patients with AF
(to exchange and disseminate
information on AF, its diagnosis and
management, and on stroke prevention),
would enable the pooling and
comparison of data between different
Latin American countries. Driven by
national governments, such an initiative
would make it possible to identify best
practice for the successful management
of AF, leading to benchmarks for
management that would stimulate
improvements across the region.

4. Encourage the development and
use of new approaches to the
management of AF and the
prevention of AF-related stroke
Ideally, minimizing risk factors such as
high blood pressure, structural heart
disease, and diabetes will reduce the
likelihood of AF developing in the first
place. However, some factors that
contribute to the emergence of AF, such
as genetics and the natural aging process,
are not modifiable, so it will not be
possible to eliminate AF entirely.52

Thus, other important areas of focus
are early diagnosis of AF – prior to the
first stroke – and management of the
signs and symptoms of AF. Effective

We advocate a
campaign of

routine pulse-
taking across 

Latin America, 
to promote 
better early

detection of AF
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use of anticlotting therapy is essential
in most patients who have already
developed AF, in order to prevent
complications (such as stroke) resulting
from a circulating blood clot.

The ideal anticlotting drug would be
effective; have a favorable safety profile
in a wide range of patients, including the
elderly; have a low risk of interactions
with food and other drugs; and have a
simple dosing regimen, with no need for
routine monitoring or dose adjustment.
Such an agent could eventually increase
adherence to therapy and, potentially,
improve outcomes in patients withAF.

5. Improve the awareness of physicians
involved in AF management
Physicians may be so concerned about
the bleeding risks associated with anti -
clotting therapy that they under estimate
its benefits in reducing stroke risk.53–55

Improving awareness of the substantially
increased risk of stroke in patients with
AF compared with those without AF is
therefore important. Physician education
is needed to help in the recognition of
undiagnosed (‘silent’) AF before
complications occur. Physicians should
also understand fully the management
options for patients with AF and
recognize that, when implemented
properly according to guidelines, the
benefits of therapy generally outweigh
the risks.

6. Promote equity of access to therapy,
monitoring services, and information
for all patients across Latin America
All patients have a basic right to equal
access to quality medical treatment for
all their health needs, regardless of where
they live, their status, or their income.
Efforts should be consolidated to ensure
that all patients have equal and timely
access to diagnostic procedures that
identify AF, to adequate therapy to
manage the arrhythmia and its underlying
clinical conditions, to anticlotting therapy
for the prevention of stroke, and to better
information on AF and its consequences.
Resources are needed, throughout Latin

American countries, to ensure clear and
relevant communication with patients so
that they are partners in determining
their care.

7. Implement and strongly advocate
adherence to guidelines for the
management of patients with AF
Several sets of guidelines exist for 
the management of AF. Their
recommendations largely overlap, but
the degree to which they are properly
implemented varies. This can be
demonstrated when the use of anti -
clotting therapy is analyzed in large
cohorts of AF patients. In Brazil, the
proportion of patients with AF at risk 
of stroke and who received oral
anticoagulation has been shown to
range from 24% to 61.7%.56,57

Furthermore, in a study in Mexico, only
35.9% of patients with a history of AF
and a recurrent TIA/ischemic stroke, 
and 24% of patients with a history of
AF and a first-ever TIA/ischemic stroke
were receiving oral anticoagulation
therapy (VKAs).58 Moreover, the
proportion of patients receiving
guideline-adherent anticlotting therapy
varies. In a Brazilian study, the
proportion of patients with AF receiving
warfarin within the optimal
international normalized ratio (INR)
range of 2.0–3.0 was as low as 15.6%,59

and in another study only 55% of
patients with AF were receiving warfarin
at the correctly indicated dose according
to Brazilian Society of Cardiology 
and American College of Cardiology,
the American Heart Association and 
the European Society of Cardiology
guidelines (ACC/AHA/ESC).56 It has
been shown that non-adherence to
guidelines is associated with poor
outcomes.60 There is therefore a need
across much of Latin America to improve
the implementation of, and adherence
to, guidelines for the prevention of
stroke in patients with AF. Initiatives
aimed at improving the implementation
of existing guidelines for stroke into
clinical practice have been carried out by
the American Heart/Stroke Associations.61

Call to action

We call for a
coordinated Latin
American effort to
initiate appropriate
physician education

and awareness
strategies,

supported by
adequate resources
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for AF, supported

by clear
information
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Mechanisms to implement a similar
program for guidelines in AF for Latin
American countries should be explored.

All governments in Latin America can
encourage guideline adherence by
calling for better implementation of the
existing guidelines such as the 2006
ACC/AHA/ESC guidelines,31 the 2010
ESC guidelines,62 and the 2011 ACC
Foundation (ACCF)/AHA/Heart Rhythm
Society (HRS) guidelines.63 Alongside these
guidelines, country-specific ones are
available, such as the Brazilian, Mexican,
and Argentinian guidelines.20,64,65 We call
on national governments in Latin America
to raise awareness of the existing
guidelines – improved implementation
and adherence to these will help to
increase the number of eligible patients
in the region who receive adequate
anticlotting therapy and ensure that such
therapy is optimally delivered. This in
turn would help to reduce the number
of new cases of AF-related stroke.
Improved guideline implementation and
adherence, and the timely updating of
guidelines as appropriate, would also
enhance patient safety.

8. Facilitate exchange of best practice
between Latin American countries
A Latin American initiative to harmonize
existing national guidelines into one set
of unified Latin American guidelines
would help to further the goal of 
stroke prevention. As a second stage,
coordination would be needed
between the professional bodies
overseeing the guidelines. An approach
such as this would help directly in the
sharing of best practice and the
development of a focused policy on
stroke prevention in patients with AF
extending to all countries in the region.
It would also ensure that the principle
of healthcare equality across Latin
American countries is implemented and
individual patients receive similar care.
It would also be beneficial if better
alignment between countries in the
region occurred to identify key areas
where the guidance is being

overlooked or where agreement is
required on divergent advice.

9. Boost research into the
epidemiology, prevention, and
management of AF
The ideal would be to prevent AF-related
strokes by preventing AF itself. To achieve
this requires an increased understanding
of the causes of AF, and the development
of strategies for its prevention and
treatment through research.

Latin American countries could provide
funding to boost research into these
areas via a coordinated research
strategy. Research topics that Latin
American countries could stimulate and
help to coordinate include:
�  Systematic analysis of the

epidemiology of AF (that is, the factors
that determine the frequency and
distribution of AF, including ‘silent’ AF)
and its relationship to stroke

�  Assessment of the burden and
severity of disease for all patients
with stroke, based on patient
experience in the region and quality-
adjusted life-years (QALYs)

�  Research to identify patients at risk
of AF and AF-related stroke, and
new therapeutic approaches to the
management of AF

�  Latin American studies monitoring
the effect of interventions to manage
AF and prevent AF-related stroke

The PAHO already acknowledges the
importance of stimulating cardiovascular
disease research activities at the regional
level, for example through the
development and use of the Pan
American STEPS and STEPS Stroke
instruments.38,45 To augment and
complement these efforts, a coordinated
research initiative encompassing all the
Latin American countries is urgently
needed, aimed at improving the
management of AF, at understanding
more fully its causes and epidemiology,
and at preventing AF-related stroke.

Avoid a stroke crisis in Latin America
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within the first 24 hours, when the risk is
around 4–5%.66,67 Studies have shown
that in the 90 days after a TIA, the risk of
stroke exceeds 10%.66

Prevalence and incidence 
of stroke in Latin America

Every year, 15 million people worldwide
experience a stroke. Approximately 
5 million of these suffer permanent
disabilities and over 5 million more die.68

In 2004, stroke accounted for 9.7% of
all deaths worldwide.2

In 2004, the WHO estimated that the
prevalence (i.e. total number of cases)
of patients surviving a stroke in Latin
America was 1.9million.8

In the same year, the incidence 
(i.e. number of new cases) of first-ever
stroke was 437000 in Latin America.8

There are no data from the WHO for
the incidence and prevalence of stroke
by country in 2004; however, individual
studies have assessed the prevalence
and incidence of stroke in Latin

Stroke: a significant cause of poor health and death

Stroke: a significant cause of poor health 
and death 

What is stroke?

A stroke occurs when interruption of
blood supply or leakage of blood from a
blood vessel causes damage to the brain.
There are two main types of stroke:
hemorrhagic and ischemic. A
hemorrhagic stroke is caused by
bleeding from a blood vessel in the
brain. Ischemic strokes are more
common, accounting for approximately
85% of all strokes,5 and are caused by a
blood clot in the brain. This blood clot
may have developed in the brain, or it
may have formed somewhere else in the
body and traveled to the brain (in this
case, the blood clot is said to have
‘embolized’). For example, an ischemic
stroke caused by a blood clot that
formed in the heart is known as a
cardioembolic stroke.

A TIA occurs when the blood supply to
the brain is briefly interrupted. The
symptoms of a TIA are very similar to
those of a full stroke but last less than 
24 hours. Individuals who have had a TIA
are at increased risk of stroke compared
with the general population – particularly

Key points 

� Worldwide, 15 million people suffer a stroke each year. Of these, more
than 5 million die and another 5 million are left permanently disabled 

� In 2004, there were approximately 1.9 million people in Latin
America who had survived an episode of stroke at some time in
their life

� In 2004, 437000 people in Latin America suffered a first-ever stroke,
and the number of strokes per year is predicted to rise dramatically
as the population ages

� Stroke has a huge impact on the health and wellbeing of an
individual and is an economic and social burden to society

� Aggregate national healthcare expenditures of initial
hospitalization for stroke in Brazil and Argentina were calculated to
be US$449.3million and US$434.1million, respectively

85% of all strokes
are ischemic –

caused by a blood
clot in the brain 

In 2004, 1.9 million
people in Latin

America survived a
stroke, and about

437 000 had a first-
ever stroke
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Figure 1. Estimates of stroke incidence (a) per 100 000 women and (b) per 100 000 men at
selected ages in studies from Brazil, Chile, and Mexico. The number of individuals
experiencing stroke increases substantially with age. Data taken from Cantú-Brito et al.
2010,70 Lavados et al. 2005,71 and Minelli et al. 2007.72

American populations. Stroke
prevalence studies have been carried
out in both rural and urban settings
(Table 1). Crude prevalence rates
ranged from 1.7 per 1000 in rural
Bolivia to 7.7 per 1000 in Mexico. In
people older than 60years, the range
increased from 18.2 per 1000 in
Mexico to 46.7 per 1000 in Columbia.69

The incidence of stroke in individual
countries of Latin America has also

Avoid a stroke crisis in Latin America

been estimated (Figure 1).70–72

The number of men and women
experiencing stroke increases
substantially with age. For example, 
in Chile the incidence of stroke in 
men aged ≥75 years is 10 times that in
men aged 45–54 years; in women aged
≥75 years, it is nearly 13 times that in
women aged 45–54 years.71

Furthermore, these data show that
stroke incidence is higher in men than
in women irrespective of age.70–72
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Table 1. Door-to-door prevalence studies of stroke in Latin America. Adapted from 
Cantú-Brito et al. 2011 with permission.69

Population screened Number of
strokes

Stroke
prevalence

per 1000

Stroke  
prevalence 

in the elderly 
(>60 years) 

per 1000

Peru, 1995 
(Cuzco)

3246 older than 15 years from an 
urban population of 210 000

21 6.2 NR

Colombia, 1997 
(Sabaneta)

13 588 people (all ages) from an 
urban population of 17 670 

76 5.6 46.7

Bolivia, 2000 
(Cordillera)

9995 people (all ages) from a rural 
population of 55 675

16 1.7 19.3

Honduras, 2003 
(Tegucigalpa)

1553 people (all ages) from an urban 
population of 1 180 676

9 5.7 NR

Ecuador, 2004 
(Atahualpa)

1568 people older than 15 years from 
a rural population of 1671 

10 6.4 36.1

Honduras, 2007 
(Salama)

5608 people (all ages) from a rural 
population of 6289

20 3.6 32.7

Mexico, 2010 
(Durango)

2437 older than 35 years from an 
urban and rural population of 168 859

20 7.7 18.2
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completed cerebrovascular events was
168 per 10000 in Mexican Americans
and 136 per 10000 in non-Hispanic
Whites. Specifically, Mexican Americans
had a higher cumulative incidence of
first-ever and recurrent ischemic stroke,
intracerebral hemorrhage, and
subarachnoid hemorrhage (bleeding
between the surface of the brain and
the skull) compared with non-Hispanic
Whites.78 This increased risk of stroke 
in Mexican Americans has also recently
been shown to extend to patients with
atrial fibrillation (AF). In a follow-up to
the BASIC study, patients with ischemic
stroke or TIA, and who were found to
have either a chart history of AF or a
history of AF noted on the admission
electrocardiogram (ECG) were assessed.
In total, 236 patients (88 Mexican
Americans and 148 non-Hispanic
Whites) with ischemic stroke/TIA and
AF were included in the study. The risk
of stroke recurrence was significantly
higher in Mexican Americans compared
with non-Hispanic Whites. The severity
of the recurrent stroke was also
significantly higher in Mexican Americans
than non-Hispanic Whites, although
there was no difference in survival after
stroke in the two populations.79

Death and poor health in 
patients with stroke

Stroke accounts for nearly 10% of all
deaths worldwide.2,5 Although stroke is
generally considered a healthcare issue
for elderly people, its impact on
younger individuals should not be
underestimated. In 2004, the death
rate from stroke in people under 
60 years was calculated as 11.3 per
100000 for Latin America.39 This figure
rises substantially in individuals aged 
60 years or over: the death rate from
stroke in Latin America in patients aged
60–79 years was 301.3 per 100000.39

Stroke death rates vary between
countries of the Latin American region.
For example, in 2004, stroke death
rates ranged from 31.6 per 100000 in

The world population is aging rapidly
and as a result it has been predicted
that stroke incidence will increase in
the future.2 In Brazil, the proportion 
of people aged 60years and over is
expected to rise from 7.8% in 2000 
to 23.6% in 2050.73 An increase in the
proportion of older people (≥60years)
globally is being accompanied by a
decline in the proportion of the young
(<15years).74 It is expected that by
2050, the number of older people in
the world will exceed the number of
young for the first time in history.74 The
expected rise in the aging population of
Latin America will further increase the
incidence and socioeconomic burden 
of stroke and limit the medical resources
available to provide for the needs of
stroke suffers and their families.

Although strokes in young adults are
relatively uncommon, approximately
25% of strokes occur in people aged
below 65 years,75 and a national survey
of stroke in the US estimated that
3.7% of strokes occurred in patients
aged 15–45 years.76 Availability of data
on the prevalence of stroke from a
greater number of countries would
help to inform the best policy for stroke
prevention across all Latin American
countries.

Some ethnic differences in stroke
epidemiology may exist, reflecting
differences in the predisposition to
some of the risk factors associated with
stroke. A comparison of analogous
studies suggests that the prevalence of
intracerebral hemorrhage is consistently
higher in LatinAmerican compared with
white populations, but is similar 
to that among Asians.77 The results of
the BASIC (The Brain Attack Surveillance
in Corpus Christi) study clearly
demonstrated an increased stroke
incidence amongst Mexican Americans
compared with non-Hispanic Whites in
a representative South East Texas
community where approximately half
of the population is Mexican American.
The crude cumulative incidence of total
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Figure 2. 30-day case death rate by stroke type of first-ever stroke in Latin America 
(IS, ischemic stroke; ICH, intracerebral hemorrhage; SAH, subarachnoid hemorrhage). 
Data taken from Cabral et al. 2009,80 Cantú-Brito et al. 2010,70 and Lavados et al. 2005.71
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Venezuela to 115.3 per 100000 in
Uruguay.3 Population-based studies
have also shown 30-day case death
rates for stroke to vary in countries in
Latin America; rates were reported as
19.1% in Brazil,80 23.3% in Chile,71

and 39% in Mexico.70 Case death rates
also varied according to stroke type –
exceeding 50% for subarachnoid
hemorrhage in Mexico (Figure 2).

Additionally, stroke is a major cause of
long-term disability worldwide; each
year, 5million stroke sufferers are left
permanently disabled.5 The young are
not exempt from the devastating
effects of stroke. A long-term study
assessing outcomes after stroke in
young adults aged 15–45 years found
that after 6 years only 49% were still
alive, not disabled, had not suffered
from recurrent vascular events, and had
not undergone major vascular surgery;
a majority of survivors reported
emotional, social, or physical effects
that lessened their quality of life.81

Stroke can affect virtually all human
functions, making it difficult for many
patients to get out of bed, walk short
distances, and perform basic activities of
daily living. As well as impairing speech
and physical functioning,5 stroke can
also adversely affect mental health.82

Because its onset is sudden, affected
individuals and their families are often
poorly prepared to deal with the
consequences of stroke.82 The
development of chronic disability can
severely affect quality of life of both the
patient and their relatives, who are often
the caregivers.6,7 It is also important to
consider the role of caregivers and the
subsequent impact stroke can have on
them and their families’ lives. In addition,
the impact of stroke on society, in terms
of morbidity (ill health) and health
burden, is substantial.

Financial cost of stroke in 
Latin America

Although data are not available on the
financial cost of stroke for the whole of
Latin America, information is available
from individual countries. In two
separate studies, aggregate national
healthcare expenditures of initial
hospitalization for stroke in Brazil and
Argentina were calculated to be
US$449.3million and US$434.1million,
respectively.9,10 Aggregate national
healthcare expenditures were found to
be higher for ischemic stroke than for
intracerebral hemorrhage (Brazil,
US$326.9million vs US$122.4million;
Argentina, US$239.9million vs 
US$194.2million). However, the mean

Avoid a stroke crisis in Latin America

Each year, 5 million
stroke sufferers
worldwide are 

left permanently
disabled 



Case study: the impact of stroke

José Luis was a 62-year-old man who lived in Mexico City and had 
8 children and 16 grandchildren. Previously, he worked for himself 
selling electrical domestic appliances. For the past 20 years, José Luis has 
been living with diabetes mellitus and hypertension, and 5 years ago he 
was diagnosed with non-valvular AF. Although he was advised to take 
oral anticoagulation therapy (warfarin), he found it difficult to adhere 
with the medication. This was mainly due to the monitoring that was 
required to adequately control his anticoagulation levels. In June 2010, 
José Luis suffered a sudden large ischemic stroke that left him with 
weakness down the left-hand side of his body, an inability to speak, and 
severe communication problems. As a result of the stroke, José Luis is 
now confined to a wheelchair. He is completely dependent on his family 
to take care of his needs, fulfilled principally by his wife who is almost 
always at his side. As José Luis has no social security, he has to pay for 
his own medication, diapers, any laboratory tests required, doctors, and 
any treatment for any other medical complications that arise. One of his 
sons now runs the electrical domestic appliances business solely to pay 
for his father’s needs. The majority of the family’s income is being used 
for José Luis’s medical care. Unfortunately, José Luis recently suffered 
several generalized convulsive seizures that required hospitalization. 
This has complicated his medical management because he currently 
receives antiepileptic drugs that interact with the warfarin that José Luis 
takes to prevent stroke recurrence.

Stroke: a significant cause of poor health and death

Stroke places 
a burden on

patients; their
families, caregivers,

and friends; 
and society

It is therefore evident that stroke is a
costly health problem in Latin American
countries, although further research is
required to provide a more comprehensive
picture of the burden of the cost of
stroke across a wider selection of
countries. Stroke places a burden on
patients; their caregivers, families, and
friends; and society. This burden falls
disproportionately on the elderly, as they
are most at risk. Early diagnosis and
effective management of AF would help
to reduce the burden of stroke in Latin
America. Furthermore, the prevention 
of stroke with pharmacologic or non-
pharmacologic therapies in patients at
high risk has the potential to reduce this
economic burden significantly.85 The
cost-effectiveness of anticlotting
treatments in patients with AF is discussed
further in the section ‘Cost of vitamin K
antagonist therapy in stroke prevention
in atrial fibrillation’ (page 45).

total costs of initial hospitalization were
higher for intracerebral hemorrhage than
for ischemic stroke (Brazil, US$4101 vs
US$1902; Argentina, US$12285 vs
US$3888).9,10 The mean length of hospital
stay for ischemic stroke was similar in the
two studies (Brazil, 13.3 days vs Argentina,
13.0 days).9,10 In contrast, mean length of
hospital stay for intracranial hemorrhage
was 12.0 days in Brazil and 35.4 days 
in Argentina.9,10 In a study from Chile, 
530 patients who had suffered a stroke
(ischemic stroke, 84% of the population)
and who were admitted to a general
hospital or stroke unit, were evaluated.83

The mean costs of hospitalization per
patient at the stroke unit and hospital
were US$5550 (mean length of stay, 
6.6days) and US$4815 (mean length 
of stay, 9.9 days), respectively.83 The
estimated cost of acute stroke care in
Mexico in 1994 was US$7700 per patient
in private hospitals and US$6600 in
health sector institutions.84

21
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Key points 

� AF is the most common sustained heart rhythm abnormality

� AF increases the risk of stroke fivefold and is responsible for
approximately 15–20% of all strokes

� The number of people affected by AF in Latin America is currently
unknown

� The five major modifiable risk factors for stroke are high blood
pressure, smoking, lack of physical exercise, diabetes, and AF

� Common underlying causes of AF include high blood pressure, heart
valve defects, rheumatic heart disease, ischemic heart disease, and
diabetes

� The likelihood of developing AF increases with advancing age

� Data from the US show that people over the age of 40 years have a
1 in4 risk of developing AF over their remaining lifetime. Similar
data for Latin American populations are unavailable

� The present and future impact of AF on Latin American populations
is currently unknown; further studies are urgently needed in order
to provide these data

The risk of stroke 
is higher in an

individual with AF
than in someone
with high blood

pressure

Atrial fibrillation: a major risk factor 
for stroke 

AF has been shown
to be responsible
for approximately
15–20% of stroke

occurrences

responsible for approximately 15–20%
of all strokes,90 and patients with AF
have a 3–4% risk per year of developing
stroke.91 High blood pressure is therefore
responsible for a greater proportion of
the global burden of stroke than AF, but
the risk of having a stroke is higher in
an individual with AF, whatever the type
(lone, paroxysmal, persistent, or
permanent) than in an individual with
high blood pressure: AF confers a
fivefold increase in the risk of stroke,
compared with an approximately
threefold increase in risk with high
blood pressure (Figure 3).11,12 Moreover,
many patients with AF also have high
blood pressure, so a multi disciplinary
approach to management is required
(see section on ‘Management of other
conditions that increase stroke risk: 
a multidisciplinary approach’, page 46).
In a study of 215 patients with ischemic
stroke admitted to a hospital in São Paulo,
Brazil, a diagnosis of AF was made in

AF is the most common sustained heart
rhythm abnormality,86 and is a major
risk factor for ischemic stroke and
death in the general population.13,86

Other established risk factors for stroke
include high blood pressure, diabetes,
heart disease, and lifestyle factors such
as smoking, alcohol consumption, poor
diet, and insufficient physical activity.87

The five major modifiable risk factors –
the ‘big five’ – that merit targeting in
the prevention of stroke have been
identified as:88

�  High blood pressure 
�  Smoking
�  Lack of physical exercise 
�  Diabetes 
�  AF 

Owing to its high prevalence, high
blood pressure is the leading modifiable
risk factor for stroke,68 accounting for
approximately 40% of all strokes.5,68,89

AF, by comparison, is estimated to be
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Figure 3. Two-year age-adjusted incidence of stroke in the presence and absence of
cardiovascular (CV) conditions. Atrial fibrillation confers a fivefold increase in the risk of
stroke; in patients with high blood pressure, stroke risk is increased threefold. *p<0.001.
Adapted from Wolf et al. 1991 with permission.12

problem with the mitral valve in the
heart;31 the majority of studies discussed
in the following sections involve patients
with non-valvular, rather than valvular,
AF. In a study of 840 patients with
chronic AF in Argentina, underlying
heart disease was detected in 84.7% 
of patients. Furthermore, 30.2% of
patients had a previous history of heart
failure, 59.0% had arterial hypertension,
and 12.3% had diabetes.95

The likelihood of developing AF
increases with advancing age. In the
previously described study involving
840 patients with AF from Argentina,
the average patient age was 71 years.95

However, some patients seem to have
genetic abnormalities that predispose
to AF, and these abnormalities are most
often seen in young patients who
develop AF.52,96 In addition, there are
limited data suggesting that the
incidence of AF is higher than normal 
in athletes.97,98 Furthermore, an
increased frequency of vigorous
exercise (i.e. above-average levels of 
5–7 days per week) has been
associated with an increased risk of
developing AF in joggers and men aged
below 50years.97 Therefore, AF is not
just a condition of the elderly.

16.3% of patients. The prevalence of AF
was significantly higher in those patients
over the age of 80 years (26%).92

Development of atrial fibrillation:
causes and contributing factors 

AF occurs when the upper chambers of
the heart (known as the atria) tremble
irregularly rather than beating regularly
and effectively. The junction of the
upper and lower chambers of the heart
receives more electrical impulses than 
it can conduct, resulting in irregular
squeezing of the lower chambers
(known as the ventricles) and an erratic
pulse rate. Because the atria do not
empty completely when in fibrillation,
blood does not flow properly. This
means that blood clots can develop,
break up, travel to vessels in the brain,
and cause an ischemic stroke.93

Among the most common underlying
causes of AF are high blood pressure,
mitral stenosis (narrowing of a valve in
the heart), rheumatic heart disease,
and, to a lesser extent, ischemic heart
disease (reduced blood supply to the
heart muscle) and diabetes.17,94 The
term ‘non-valvular AF’ is used to
describe cases where rhythm
disturbance is not associated with a

High blood
pressure and
diabetes are 

among the common
causes of AF 



There is an average 
delay of 2.6 years

between the onset 
of symptoms and

the diagnosis of AF

The prevalence 
and incidence of 
AF in many Latin

American countries
is currently
unknown
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Holter monitoring, echocardiography,
and laboratory analysis).65 The Mexican
Ministry of Health recommends that an
ECG, chest X-ray and laboratory tests
are performed in adults with a clinical
suspicion of AF. An echocardiogram
should then be carried out when a final
diagnosis of AF is made.64 Management
of AF is discussed in more detail in the
chapter ‘Stroke prevention in patients
with atrial fibrillation’, page 39.

It should be noted that AF may occur in
isolation, or in association with other
disturbances of normal heart rhythm,
most commonly atrial flutter. Atrial
flutter can precede or co-exist with AF,
but there are differences in the
mechanisms of the two rhythm
disturbances.31 Atrial flutter will not 
be discussed further in this report.

Prevalence and incidence 
of atrial fibrillation 

Although data regarding the prevalence
of AF in Latin America are scarce, it has
been estimated that a large number of
people in the region suffer from the
condition. In Brazil, it has been
estimated that there are around 
1.5 million patients living with AF.20

In a population-based study that
assessed electrocardiographic findings
in 1524 participants aged ≥65 years in
São Paulo, Brazil, the age-adjusted
prevalence of AF was 2.4%.51 Using
data extrapolated from the US, it was
estimated that 230000 people in
Venezuela suffer from AF, with this
figure predicted to rise to 1million
cases by 2050.21 The actual incidence
of AF in Latin American countries is
currently unknown; however, it has
been estimated that there were 
275000 cases of AF in people aged
70–80 years in Brazil in 2005, and 
200000 in people aged >80 years.50

Further research is urgently needed 
in order to assess the prevalence 
and incidence of AF in many Latin
American countries.

Signs and symptoms 
of atrial fibrillation

A simple and easily identifiable sign of
AF is an irregular pulse, and the
symptoms may include palpitations,
chest pain or discomfort, shortness of
breath, dizziness, and fainting.99

However, many people with AF have 
no symptoms, or vague, non-specific
symptoms.31 Physicians may encounter
AF when patients consult them about
other conditions, related or unrelated
to the heart. Often, AF is not apparent
until a person presents to their doctor
with a complication such as ischemic
stroke, a blood clot in the leg, or heart
failure. In AF-related emergency
admissions to hospital, AF most often
presents as difficulty with breathing,
chest pain, and palpitations.100 Patients
who do experience symptoms of AF are
not always diagnosed immediately. In a
recent international survey, there was
an average delay of 2.6 years between
the onset of symptoms and the
diagnosis of AF.101 This indicates that
many patients with AF are not being
managed effectively and are at risk of
serious long-term consequences, such
as stroke.

Guidelines often give useful advice for
the assessment of conditions as well as
their management. Guidelines covering
the pharmacologic management of AF
are available in Brazil, Argentina, and
Mexico.20,64,65 The Brazilian Society of
Cardiology has recently published
updated guidelines on the management
of AF. In a patient with proven AF, an
initial examination would include an
assessment of the pattern of occurrence
of the arrhythmia, the tolerability of the
episodes, a determination of the cause,
and evaluation of any associated factors.
An ECG would be required to confirm
the diagnosis of AF.20 In guidelines
produced by the Argentine Society of
Cardiology, a clinical evaluation for AF
should include in all cases: (1) a clinical
history, (2) a physical examination, and 
(3) complementary tests (ECG, chest X-ray,
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Increase over time
The prevalence of AF worldwide appears
to be increasing over time. In one cross-
sectional study of almost 18000 adults
with AF diagnosed between July 1996
and December 1997 in California, US, 
it was estimated that approximately 
2.1 million people in the US had AF.102

By 2001, this number was thought to
have risen to 2.3 million, and it is
projected to increase approximately 
2.5-fold – to more than 5.6 million – by
2050 (Figure 4).102 The prevalence and
incidence of AF are thought to be rising
because population age is increasing and
survival from conditions predisposing to
AF (such as heart attack) is improving.49

Increase with age 
The prevalence of AF has also been
shown to increase with advancing age.
In the previously described population-
based study from São Paulo, Brazil, the
prevalence of AF increased from around
0.8% at the age of 65–69 years to 7%
in those aged ≥80 years.51 At present,
information regarding the incidence of
AF for Latin American countries is
scarce; however, data from European

studies are indicative of the increased
incidence of AF with advancing age. In
a population-based cohort study in
Rotterdam, the incidence of AF was
investigated during a mean follow-up
period of almost 7 years in 
6432 individuals. This revealed an
incidence of 1.1 per 1000 person-years
in those aged 55–59 years, rising to
20.7 per 1000 person-years in those
aged 80–84 years.103 The incidence was
higher in men than in women.

Lifetime risk of atrial fibrillation

The Framingham Heart Study, a large,
long-term US-based study initiated in
the early 1950s, investigated the
lifetime risk of AF in individuals who
were free of the condition at first
examination. The study sample involved
3999 men and 4726 women who were
followed from 1968 to 1999.104 For
men and women aged 40 years and
older, the remaining lifetime risk of AF
developing was found to be 1 in 4.
Unfortunately, similar data are not yet
available for Latin American
populations.

AF: a major risk factor for stroke

The prevalence and
incidence of AF are
rising as population

age increases 
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Figure 4. The number of people with atrial fibrillation is expected to continue to rise:
projected number of adults with the condition in the US between 1995 and 2050. Upper,
middle, and lower curves represent upper, middle, and lower boundaries of estimate.
Adapted from Go et al. 2001 with permission from the American Medical Association.102

People aged 
40 years and 
older have a 

1 in 4 remaining
lifetime risk of
developing AF 
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The remaining lifetime risk of AF
developing underscores the important
public health burden posed by this
condition – particularly when compared
with the lifetime risk of other major
conditions and morbidities. For
example, in the US Framingham Study
the remaining lifetime risk of dementia
in middle-aged individuals was
approximately 1 in 6;105 for breast
cancer, the remaining lifetime risk was
1 in 8 for women aged 40years.104

This chapter has set the scene for
understanding some of the causes of
AF, its signs and symptoms, and who is
most at risk of developing the
condition. It also highlights the
magnitude of the growing problem of
AF and the risk it poses to public
health. Research is needed in the
individual Latin American countries to
gain a better understanding of the
patterns of incidence and prevalence of
AF throughout the region. The
following chapters will discuss AF as a
risk factor for stroke.

Avoid a stroke crisis in Latin America
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Detecting AF and stratifying stroke risk

Atrial fibrillation is often 
present without symptoms 

Although AF may be recognized by 
a sensation of palpitations or other
presenting symptoms (see section 
on ‘Signs and symptoms of atrial
fibrillation’, page 24), it is commonly
without symptoms and may have 
been so for an unknown period.31

Ambulatory ECG recordings (i.e. ECG
recordings taken using a device that is
worn during normal daily activities) and
device-based monitoring have shown
that an individual may experience
periods of both symptomatic and
asymptomatic AF.31 Often, though, 
AF is not detected until an individual
presents with a serious complication
such as stroke or heart failure.100

Detection and diagnosis 
of atrial fibrillation 

Increased detection and diagnosis of
silent AF are therefore imperative for
timely initiation of effective treatment,
thus preventing many of the
complications related to AF, including
AF-related stroke. Indeed, the Brazilian,
Mexican, and Argentinian guidelines all

recommend that an ECG should be
performed in all patients in whom AF 
is suspected.20,64,65 Given that some
patients with other risk factors for
stroke, such as high blood pressure,
diabetes, and ischemic heart disease,
frequently undergo check-ups in the
primary care setting, opportunistic
assessment for AF during consultations
may be beneficial where possible.

Systematic versus opportunistic
screening
A multicenter study – the Screening for
AF in the Elderly (SAFE) study – was
initiated in primary care in the UK. Its aim
was to determine the rate of detection 
of new cases of AF in the population
aged 65years and over, based on a
variety of screening strategies.106 The
SAFE study involved 50primary care
practices and almost 15000 patients,
identified randomly from computerized
lists of patients in the target study group.
Of these, 5000 were assigned to the
control group (who received routine
clinical care) and 10000 to systematic or
opportunistic screening for 12 months:
�  All patients in the systematic

screening arm were invited by letter
to attend a screening clinic

Detecting atrial fibrillation and stratifying 
stroke risk 

Key points 

� AF is often not detected until a serious complication such as stroke
or heart failure develops

� Routine pulse-taking plays an important role in the detection of AF
in at-risk patients

� A history of stroke in patients with AF increases the likelihood of
another stroke threefold

� Female gender, advanced age, high blood pressure, heart disease,
diabetes, and vascular disease also increase the risk of stroke in
patients with AF

� Patients in Latin American countries may currently be receiving
inconsistent advice and therapy because of a lack of consensus on
AF risk stratification

Increased detection
and treatment of
AF are needed to

prevent stroke 
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�  Patients in the opportunistic screening
arm had their notes flagged to remind
practice staff to record the patient’s
pulse during routine consultation.
Those with an irregular pulse were
given an information sheet and
invited to attend a further
appointment, where pulse rate and a
12-lead ECG were recorded

Overall, both systematic and opportunistic
screening identified substantially more
cases of AF than routine care (mean
incidence: 1.52% and 1.71% compared
with 0.99%, respectively). The cost per
case detected by systematic screening
was £1787 (US$2936) compared with
£363 (US$597) per patient identified
opportunistically. Pre-screening by taking
the pulse reduces the number of ECGs
to be performed, thus making
opportunistic screening more cost-
effective than systematic screening.106

In Latin America’s developing and rural
countries, systematic screening is
unlikely to take place, therefore
opportunistic screening would be
more suitable and cost-effective.

The SAFE study highlights the
important role of a simple procedure,
such as routine pulse-taking, in helping
to improve detection of AF in at-risk
patients. The policy implications arising
from the results of this study are that
an opportunistic approach using pulse-
taking followed by ECG is probably the
most cost-effective option for any
screening program implemented
through primary care.106 Several
recommendations are made for future
research that could help define further
the optimum patient pathway (Table 2)

Additional risk factors for stroke 
in patients with atrial fibrillation 

Factors reported to further increase the
risk of stroke in patients with AF
include:31,49,107

�  Female gender
�  Advanced age

�  Prior stroke or TIA
�  High blood pressure
�  Heart disease, for example, heart

failure and valvular heart disease
�  Diabetes
�  Vascular disease

Although stroke and AF are both more
prevalent in men than in women,108–110

the literature shows that death rate from
stroke is increased fourfold in women
with AF compared with twofold in men
with AF.111 However, not all studies have
demonstrated such a significant
difference between the genders.18,111

A history of stroke or TIA is the strongest
independent predictor of stroke in
patients with AF, increasing the risk of
another stroke approximately threefold.31

Increasing age also has a marked effect
on the risk of stroke. Among patients
with AF, the incidence of stroke has
been shown to be sevenfold higher in
patients in their 80s compared with
those in their 40s.112 High blood pressure
increases the risk of stroke approximately
threefold in patients with AF.12 However,
it should be borne in mind that neither
of these studies report data specific to
particular countries within the Latin
American region. 

Screening can
identify more new
cases of AF than

routine clinical care

Table 2. Some of the recommendations 
for further research, based on the findings 
of the Screening for AF in the Elderly 
(SAFE) study.106 

 How the implementation of a screening
program for atrial fibrillation (AF)
influences the uptake and maintenance
of anticoagulation therapy in patients
aged 65 years and over    

 The role of computerized software in
assisting with the diagnosis of cardiac
arrhythmias  

  How best to improve the performance
of healthcare professionals in interpreting
electrocardiograms  

 Development of a robust economic model
to incorporate data on new drugs to
prevent the development of blood clots
in patients with AF   

 

Previous stroke or
TIA increases the
risk of another

stroke threefold in
patients with AF
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Risk stratification schemes for patients
with AF, incorporating the available
evidence on these additional risk factors,
have been developed and are discussed
in more detail in the next section.

Approaches to risk stratification

To guide the choice of the most
appropriate preventive therapy, some
means of classifying the level of stroke
risk is needed. Several different models
have attempted to grade the risk of
stroke among patients with non-
valvular AF, according to the presence
of coexisting conditions (e.g.previous
stroke, TIA, or blood clot; impaired left
ventricular function; high blood

pressure; diabetes) and other factors,
such as age and gender.15 Risk
stratification systems currently used are
summarized in Table 3. 

Among patients not receiving
anticoagulation therapy, the CHADS2

scheme has been found to be a more
accurate stroke predictor than AFI114 and
SPAF115 – two preexisting schemes.14 In
patients receiving therapy, three schemes
have predicted stroke significantly better
than chance: Framingham, CHADS2, and
SPAF.116 However, several patients
classified as being at moderate risk
according to CHADS2 were at high risk
according to other schemes (Figure 5)
and at low risk according to Framingham

Several models
have graded the

likelihood of stroke
according to widely
accepted risk factors

Stroke risk strata

High Intermediate Low

CHADS2-Revised15

ACC/AHA/ESC31

Score 2–6 Score 1 Score 0

Previous stroke, TIA 
or thromboembolism; 
or ≥2 moderate risk 
factors (age ≥75 years, 
hypertension, heart 
failure, LVEF ≤35%; 
or diabetes) 

Age ≥75 years; 
hypertension; 
heart failure; LVEF ≤35%; 
or diabetes

AF (no other risk factors)

 ACCF/AHA/HRS63 Previous stroke, TIA or 
thromboembolism; or 
≥2 moderate risk factors 
(age ≥75 years, 
hypertension, heart failure,
LVEF ≤35%, or diabetes)

Age ≥75 years, 
hypertension, heart
failure, LVEF ≤35%, 
or diabetes

AF (no risk factors)

CHA2DS2-VASc15 One ’major‘ risk factor 
(previous stroke, TIA or 
thromboembolism, or age 
≥75 years), or ≥2 ‘clinically
relevant non-major’ risk 
factors (heart failure/LVEF
≤40, hypertension, 
diabetes, vascular disease 
[myocardial infarction, 
peripheral artery disease 
or aortic plaque], female 
gender, age 65–74 years)

One ’clinically relevant 
non-major’ risk factor: 
heart failure/LVEF ≤40, 
hypertension, diabetes, 
vascular disease 
(myocardial infarction, 
peripheral artery disease 
or aortic plaque), female 
gender, age 65–74 years

No risk factors

Reference

CHADS2-Classical*14 Score 3–6 Score 1–2 Score 0

Table 3. Risk stratification schemes used to predict thromboembolism in atrial fibrillation. 
Adapted from Lip et al. 2010b with permission.113

*Secondary prevention study. CHADS2 score is a sum of numerical scores assigned to five risk factors: Congestive heart 
failure (1 point); Hypertension (1 point); Age ≥75 years (1 point); Diabetes (1 point); and Stroke or transient ischemic 
attack (2 points). For definition of CHA2DS2-VASc see below.
ACCF, American College of Cardiology Foundation; AF, atrial fibrillation; AHA, American Heart Association; 
ESC, European Society of Cardiology; HRS, Heart Rhythm Society; LVEF, left ventricular ejection fraction; 
TIA, transient ischemic attack.
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ACCP, American College of Chest Physicians; AFI, Atrial Fibrillation Investigators; SPAF, Stroke 
Prevention in Atrial Fibrillation; SPORTIF, Stroke Prevention using a ORal Thrombin Inhibitor in 
atrial Fibrillation; FRAM, Framingham.  

Figure 5. Percentage of patients with atrial fibrillation (enrolled in the SPORTIF III and V trials)
classified as being at low, moderate, and high risk of stroke, based on the individual risk
stratification schemes. The results show that different models predict stroke risk differently.
Adapted from Baruch et al. 2007 with permission.116

the CHADS2 scheme has been expanded
and clarified.15 The CHADS2 score has
been refined by including additional risk
factors such as vascular disease, sex, and
age 65–74 years. This risk factor-based
scheme can be expressed as the
acronym, CHA2DS2-VASc, and has been
validated in an analysis from the Euro
Heart Survey15 and in several other
studies.113,119,120 CHA2DS2-VASc denotes:
�  Congestive heart failure/left

ventricular dysfunction: 1 point
�  Hypertension: 1 point
�  Age ≥75 years: 2 points
�  Diabetes: 1 point
�  Stroke, TIA or thromboembolism: 

2 points
�  Vascular disease: 1 point

and SPAF.116,117 Few models have
addressed the cumulative nature of risk
factors, whereby a combination of
factors would confer a greater risk than
any factor alone.111

In real-world clinical practice for
patients who have, or are at a high risk
of, atherothrombosis, and who may
not have been prescribed anticoagulant
therapy, CHADS2 can predict not only
the risk of non-fatal stroke, but also
various other cardiovascular outcomes
such as cardiovascular death and
combined events (Figure 6).118

In light of the variable understanding
and use of risk stratification schemes,
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Figure 6. Annual cardiovascular (CV) event risk in patients with atrial fibrillation with various
CHADS2 scores. Annual event rate of CV death, non-fatal stroke, and combined cardiovascular
outcomes of CV death/non-fatal myocardial infarction (MI)/non-fatal stroke are increased for
patients with higher CHADS2 scoring, whereas the rate of non-fatal MI was not influenced by
CHADS2 scoring. Reprinted from Goto et al. 2008 with permission from Elsevier.118
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�  Age 65–74 years: 1 point
�  Sex category female: 1 point

When tested with a point-based
scoring system (0 = low risk, 1 =
intermediate risk, and ≥2 = high risk),
CHA2DS2-VASc provided some
improvement in the predictive value for
thromboembolism over the CHADS2

score, with low event rates in the ‘low-
risk’ group and the classification of only
a small proportion of subjects into the
‘intermediate-risk’ group.15

In patients with a low-risk CHADS2 score
(0 or 1), or when a more comprehensive
risk assessment is needed, CHA2DS2-
VASc may be helpful and complement
the use of the CHADS2 score (Figure7).62

Using data on risk factors for major
bleeding from the Euro Heart Survey as
well as those found in the literature
from systematic reviews, a new simple
bleeding risk score – HAS-BLED – has
been derived for patients with AF:121

�  Hypertension (uncontrolled, 
>160 mmHg systolic): 1 point

�  Abnormal renal/liver function: 
1 point each – maximum 2 points

�  Stroke (previous history, particularly
lacunar): 1 point 

�  Bleeding history or predisposition
(e.g. anemia): 1 point

�  Labile INR (unstable/high INRs or in
therapeutic range <60% of time): 
1 point

�  Elderly (>65 years): 1 point
�  Drugs/alcohol (concomitant use of

drugs such as antiplatelet agents
and non-steroidal anti-inflammatory
drugs or alcohol): 1 point for drugs
plus 1 point for alcohol excess –
maximum 2 points

Although the HAS-BLED score still
needs to be validated in at least one
other large contemporary cohort of AF
patients before it can be widely
implemented into daily practice,121 the
recent ESC guidelines stated that it
would seem reasonable to use the HAS-
BLED score to assess bleeding risk in AF
patients on the basis that a score of ≥3
indicates ‘high risk’.62 In addition, some
caution and regular review of the
patient would be needed after the
initiation of anticlotting therapy.62

It therefore appears that different risk
stratification schemes predict the risk of
stroke in patients with AF differently,
which means that selection of patients
for therapy may depend on the scheme
chosen to assess risk. As a result,
patients in Latin America may receive
inconsistent advice and therapy,
depending on local choices.

*Congestive heart failure, 
Hypertension, Age ≥75 years, 
Diabetes, Stroke/TIA/
thromboembolism (doubled)

†Other clinically relevant 
non-major risk factors: 
age 65–74 years, female sex, 
vascular disease

Consider other risk factors†

NO

YES

YES

Age ≥75 years 

≥2 other risk factors†

NO

NO

OAC

OAC (or aspirin)

Nothing (or aspirin)

1 other risk factor†

NO

YES

YES

OAC, oral anticoagulant; TIA, transient ischemic attack.

CHADS2 score ≥2* 

Figure 7. Clinical flow chart for the use of oral anticoagulation for stroke prevention in atrial
fibrillation. Adapted from Camm et al. 2010 with permission from Oxford University Press.62

Predictions from
risk stratification

models may 
be inconsistent,

which could result
in inequality of

advice and therapy
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� Strokes in people with AF are more severe and have worse outcomes
than strokes in people without AF

� AF almost doubles the death rate from stroke

� AF increases the risk of remaining disabled or handicapped following
stroke by almost 50%

Rheumatic heart disease
Ventricular thrombus

Acute myocardial infarction

Non-valvular atrial !brillation

Prosthetic valves 
Other, less common sources

15%

5%

10%

10%

10% 50%

Figure 8. The main cause of cardioembolic
stroke is non-valvular atrial fibrillation.122

Image reprinted with permission from
e.Medicine.com, 2011. Available at:
http://emedicine.medscape.com/
article/1160370-overview.

Strokes in people
with AF are more

severe than 
strokes in people

without AF 

strokes were associated with higher
severity scores (NIHSS [National Institutes
of Health Stroke Scale] score >18 points
in 31.5% of patients) and a worse short-
term outcome as measured by the
modified Rankin scale (mRs) at day 30:
mRs 2–3 in 27.7% of patients, mRs 
4–5 in 29.3% of patients, and death in
23.4% of patients. The modified Rankin
scale is a commonly used scale for
measuring the degree of disability or
dependence in the daily activities of
people who have suffered a stroke. 

Increased severity of stroke

In addition to a high risk of stroke,
patients with AF suffer from more severe
strokes and have a poorer prognosis
after the event than patients without
AF.18 The increased severity of strokes in
patients with AF is thought to be
because such strokes are predominantly
cardioembolic.18 A cardioembolic stroke
is caused by a blood clot in the heart,
part of which breaks away and becomes
trapped in large arteries in the brain.18

Blockage of the larger arteries in the
brain, compared with blockage of
smaller arteries characteristic of other
types of stroke, results in greater
damage and therefore more severe
stroke. Half of all cardioembolic strokes
are caused by AF (Figure 8).122

In a Chilean study of 239 patients with
ischemic stroke, AF was the most
common cause of cardioembolic stroke
(46%).123 The case death rate at 
30 days was highest in cardioembolic
strokes (28%) and lowest in small-
vessel infarction (0%). Dependency or
death at 6 months was also highest in
cardioembolic strokes (62%) and lowest
in small-vessel infarction (21%).123

In the Mexican PREMIER study, which was
a multicenter stroke registry study of
1040 patients with first-ever ischemic
stroke, 188 patients had cardioembolic
stroke.124 Patients with cardioembolic

Features of stroke in patients with 
atrial fibrillation 
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 Annual death rate (%)

Year  With AF  Without AF 

1 50 27

2 14 8

3 14 6

4 10 6

5 11 6

6 4 3

7 5 4

8 4 3

Table 4. Annual death rates from first stroke 
(rounded to nearest whole number) in patients 
with and without atrial fibrillation (AF). Adapted 
from Marini et al. 2005 with permission.13

subjects aged 55 to 94 years who
developed AF during 40 years of follow-
up of the original US Framingham study,
AF was associated with a doubling in
mortality in men and women.129 In a
large-scale Italian study of patients who
had suffered a first stroke, AF was found
to increase the 5-year death rate from
stroke almost twofold (Table 4) and to be
an independent predictor of death rate
even after adjusting for other outcome
predictors, such as age, sex, and vascular
risk factors.13

A trend towards an increase in the overall
early death rate in patients with AF over
the past 20years has been reported,130

which may reflect the increasing age of
the population. With both its
prevalence102 and the associated death
rate increasing, there is an urgent need
to improve the management of AF, in
particular to prevent the most common
fatal consequences, such as stroke.

Data from the REduction of
Atherothrombosis for Continued Health
(REACH) Registry showed that the
presence of AF in patients with
atherothrombosis was associated with a
higher rate of all-cause mortality (4.3%)
than in those patients without AF (2.3%).
This higher mortality in patients with AF
was observed across all subgroups with
established atherothrombosis or at risk
for atherothrombosis.118

The original scale was introduced by 
J Rankin in 1957 and modified to its
currently accepted form by Professor
Warlow in the late 1980s. At the 1-year
follow-up, ~40% of patients with
cardioembolic stroke had died. 

Although mean cost data for
cardioembolic stroke in patients in Latin
American countries are scarce, cost data
from Europe may offer an indication of
the cost spread across the countries of
the Latin American region. The mean
costs of acute hospital care were shown
to be higher for cardioembolic stroke
(€4890 per patient; US$6948) than for
non-cardioembolic stroke (€3550;
US$5044) in a study of more than 
500 patients in Germany.125 In addition to
being more severe, cardioembolic strokes
are associated with a higher risk of
recurrence than other types of stroke.126

The increased severity of strokes in
patients with AF compared with other
strokes suggests that these patients will
experience a greater impairment in
quality of life than patients without AF.
A systematic review has shown that
post-stroke quality of life is significantly
poorer in patients with AF compared
with healthy controls, the general
population, and other patients with
coronary heart disease.127 Patients with
AF are therefore a key target
population for reducing the overall
burden of stroke on society.

Increased death rate 

The death rate from stroke is significantly
higher in patients with AF than in those
without AF. In the Argentinian National
Stroke Registry (ReNACer), a countrywide
hospital-based stroke registry across
Argentina, 1991 patients with acute
ischemic stroke were admitted to the 
74 participating institutions between
November 2004 and October 2006.128

Patient demographics from the study
showed that a history of AF in stroke
patients was significantly associated with
in-hospital mortality.128 In an analysis of

Death rate from
stroke is higher 

in patients with AF
than in those
without AF 

Patients with AF
are a key target
population for

reducing the overall
burden of stroke 



AF increases the
risk of remaining

disabled or
handicapped

following stroke 
by almost 50% 

in patients with AF than in those
without AF, both immediately after the
stroke and after rehabilitation.18 In
addition, AF was associated with a
20% increase in the length of hospital
stay and a 40% decrease in the
likelihood of discharge to home.

At present, there are no data for the
entire Latin American region to indicate
the increased risk of disability that the
presence of AF confers on stroke
patients; however, data from a
European-wide study are indicative of
the increased risk and levels of disability
associated with AF-related stroke.

In a European study involving seven
countries and 4462 patients
hospitalized for first-in-a-lifetime stroke,
the presence of AF increased the risk of
remaining disabled or handicapped
after a stroke by almost 50%.16

While data regarding the impact of AF-
related stroke exist in a limited number
of countries in Latin America, further
studies are required in the rest of the
region to provide a complete
perspective of the effect of AF-related
stroke in Latin America.

Increased disability and 
poor health 

AF-related stroke is more severe and is
associated with more ill health than
stroke unrelated to AF.13,16–18

Data from the previously described
PREMIER study were used to assess the
severity of stroke in patients with and
without a history of AF. In total, 
1246 patients with ischemic stroke were
included in the registry; 159 patients
had history of AF and in 64 others AF
was diagnosed during the acute stroke
event. The case death rate at 30 days
was 22.0% in patients with AF
compared with 13.7% in those without
AF. In patients who survived, the rate of
severe disability (as measured by a score
of 3–5 on the Rankin scale) was
significantly higher in the AF patient
cohort compared with the non-AF
patient cohort (69% vs 52%,
respectively, Figure 9) (Dr. Cantú-Brito,
personal communication).

Data from the US has shown utilization
rates for hospital in-patient, emergency
and outpatient/physician visits to be
higher for patients with AF compared
with patients without the condition.131

Overall, per-patient medical costs have
been shown to be fivefold higher in AF
vs non-AF patient populations.131 In
total, AF-attributable costs in the US
have been estimated at US$6.65
billion.132 This was split between direct
patient costs of US$2.93 billion (44%),
indirect patient costs of US$1.95 billion
(29%), outpatient costs of US$1.53
billion (23%), and drug treatment costs
of US$235 million (4%).

Data from the Copenhagen Stroke
Study were used to investigate the
impact of stroke on morbidity. Loss of
ability to perform normal daily activities
after stroke, and decline in neurologic
function – including level of
consciousness; partial paralysis of the
arm, hand, and/or leg; and difficulty in
swallowing – were significantly greater
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Figure 9. Patient outcomes after an acute
stroke event in patients with and without 
a history of atrial fibrillation (AF). 
(Dr. Cantú-Brito, personal communication.)
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High cost of stroke in atrial fibrillation 
to individuals and society

Significant impact on 
quality of life

The impact of a stroke on an individual’s
health can be expressed as a utility score.
These scores are used to express the
impact of a state of health on health-
related quality of life on a scale of 0 to 10,
where 10 represents perfect health and 0
represents death. Murphy et al. found
that mild stroke yielded a higher utility
score (9/10) than severe stroke (4/10).133

This indicates that AF-related strokes,
which are more severe than strokes in
patients without AF, result in lower utility
scores (i.e.poorer health-related quality of
life) than other types of stroke. In a study

of the impact of stroke on quality of life in
patients with AF, the average utility score
was 9/10 for a mild stroke, 1/10 for a
moderate stroke and 0/10 for a severe
stroke; 83% of patients rated their quality
of life after a severe stroke as equal to, or
worse than, death.134

In addition to general utility scores,
other scores assess the impact of a
state of health on a specific aspect of
quality of life (such as neurologic
function). Some quality of life scores for
patients with and without AF who
experience stroke are shown in Table 5.
Like the utility scores discussed above,
the scores given in the table indicate

Key points 

� AF-related stroke impairs stroke survivors’ quality of life more than
non-AF-related stroke

� Permanent disability and other consequences of AF-related stroke
place a heavy burden on caregivers, family members, and health and
social services

� Studies in European populations have shown that healthcare costs
associated with stroke are higher for patients with AF than for patients
without AF. Similar studies are required in Latin American populations

Table 5. Outcome of stroke in patients with and without atrial fibrillation (AF). 
Adapted from Jørgensen et al. 1996 with permission.18

Patients with AF Patients without AF
30 38

46 50

35 52

67 78

50 40

72 (33) 171 (17)

41 (19) 135 (14)

104 (48) 662 (69)

Initial stroke severity (SSS* score; lower 
score = greater neurologic impairment)

Neurologic outcome (SSS score at discharge)

Initial disability (BI† score; lower score = decreased 
ability to perform normal daily activities)

Functional outcome (BI score at discharge)

Length of hospital stay (days)

In-hospital death, n (%)

Discharged to nursing home, n (%)

Discharged to own home, n (%)

Data are presented as mean, rounded to nearest decimal place.
*Scandinavian Stroke Scale.125

†Barthel Index.126

AF-related stroke
has a more

negative impact 
on quality of life

than stroke
unrelated to AF 



that AF-related stroke has a more
negative impact on quality of life than
non-AF-related stroke.

AF also increases the risk of medical
complications following stroke. Patients
with AF suffer more frequently from
pneumonia, pulmonary edema
(accumulation of fluid in the lungs),
and bleeding in the brain after stroke
than those without AF.135

Heavy burden on carers,
families and society

More than one-third of patients who
experience a stroke return to their
home with some level of permanent
disability.5 They then rely on informal
caregivers, typically family members, to
help with their normal daily activities
and to arrange the required additional
assistance from healthcare services. In
addition to giving practical help,
caregivers have to manage the often
considerable cognitive, behavioral, and

emotional changes in the patient.
These changes include mood swings,
personality changes, irritability, anxiety,
memory loss, and depression.5,136

Caregivers can therefore experience a
loss of identity, independence, and
social life, and extreme tiredness and
depression. They also report fears
regarding the safety of the patient and
distress at not having time to attend to
all of the patient’s needs.5,136 In a
Brazilian cross-sectional study, the
burden and perceived health status
among 200 caregivers of stroke
survivors was assessed. All of the
caregivers in the study were close
relatives of the stroke patients, with
over three-quarters of the caregivers
being female. Overall, more than a
quarter of caregivers found their role
emotionally exhausting. Female
caregivers reported significantly higher
test scores for anxiety and had
significantly worse caregiver burden
scores than their male counterparts.
Caregiver burden significantly
worsened as stroke severity increased.
Patient’s disability and caregiver factors
(female sex and levels of depression)
were significant independent predictors
of caregiver burden.7

Stroke can have a devastating impact
not only on the individual and their
caregivers but also on the wider family,
particularly children.

AF increases the
risk of medical
complications

following stroke 
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More than one-
third of patients
who experience 
a stroke return

home with some
permanent
disability 

Illustrative example:
a caregiver’s perspective 

�“It is now three years since my 
father’s stroke. He found it very 
difficult to cope at first. Straight 
after the stroke, his power of 
speech and understanding were 
badly affected and he was very 
frustrated. He also had visual 
disturbances, loss of balance and 
emotional problems, and 
required full-time care. I wanted 
the best for him and it made me 
sad to see him like that. I felt 
totally exhausted, yet could not 
get any rest because I was 
constantly up and down looking 
after him. Nowadays, he’s better 
in himself, but sometimes 
staggers when he walks and his 
coordination and speech are 
poor especially when he is tired. 
He says I tend to wrap him up in 
cotton wool but I constantly 
worry about him and that it 
could happen again” 

Illustrative example:
a child’s perspective 

�“When my mother had her 
stroke, I couldn’t wait to go and 
see her in the hospital. As I got to 
her room, I could tell straight 
away that something was wrong. 
She couldn’t move her left arm 
and leg and was speaking funny. 
I was a bit afraid of her, but then 
she hugged me and my father 
said she would be alright. I still 
couldn’t understand what she 
said. They kept her in the 
hospital eight days until it was 
safe for her to come home to us.”
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a proportion of the gross domestic
product is unequally distributed
amongst the income quintiles of the
population. For example, in Paraguay,
healthcare costs accounted for 14.0%
of the expenditure for the poorest
quintile versus 8.8% for the richest
quintile.33 The more socioeconomically
disadvantaged individuals are those with
disproportionately higher health risks.140 

National health expenditure as a
proportion of the gross domestic
product also influences the healthcare
for populations in Latin America. The
share of public health expenditure as a
percentage of gross domestic product,
which serves as an indicator of the
health provision provided by
governments, is lower for Latin America
(3.3%) compared with a high-income
country such as the US (7.2%).33

Overall, national health expenditure for
all countries in Latin America and the
Caribbean was 6.8% of the region’s
gross domestic product.33 This
percentage varied for each country in
the region; e.g. 5.5% in Mexico, 7.0%
in Brazil, and 8.6% in Argentina.33

In Latin America and the Caribbean,
48% of national healthcare expenditure
is for public health, and 52% for private
health (including direct out-of-pocket
expenditure for health goods and
services and to cover health services
consumed through private health
insurance plans).33 Individuals on higher
incomes are more likely to be covered
by private health insurance, thereby
reducing levels of out-of-pocket
expenditure on health care.33 In poor
countries, where public health sector
expenditure is low, it is the poorest
individuals who are most affected.140 

Because stroke in patients with AF is
more severe than stroke in those without
AF,18 it is likely to incur greater costs.
Data comparing the cost of AF-related
stroke and stroke not related to AF are
not available for Latin American
countries. However, data are available

The rehabilitation and long-term care
of stroke survivors also place a
significant demand on health and social
services, often involving nursing, social
care, and speech, occupational, and
physical therapy.5,137 Together with loss
of time in employment and
contribution to the community of the
patient, and most probably also the
caregiver, this amounts to a significant
overall burden on society.

High economic cost

The total cost of stroke for the whole
Latin American region is unknown.
However, data from individual countries
attest to the high cost of stroke in the
region. In Brazil and Argentina,
aggregate national healthcare
expenditures of initial hospitalization
for stroke for acute treatment of
incident stroke (ischemic stroke and
intracerebral hemorrhage) were
calculated to be US$449.3million and
US$434.1million, respectively.9,10

Data from Western countries also serve
to indicate the high cost of stroke.
According to a review of data from
eight Western countries, stroke
accounts for approximately 3% of
national healthcare expenditure and
0.3% of gross domestic product.138 The
total economic cost of stroke is
probably even greater than this, as
these calculations largely omit costs
incurred by the patient and caregivers,
because they may be difficult to
capture. In 2006, the total cost of
stroke in the whole of Europe, including
healthcare costs, productivity costs, and
informal costs, was calculated to be
over €38 billion (US$54 billion).139

Government healthcare expenditure in
Latin American countries can have an
impact on the financial burden of stroke
imposed on patients and their families.
Inequalities in access to health services
and resources have constantly been
present in the Latin American region.
The percentage of health expenditure as

Healthcare costs
associated with

stroke are 
higher for patients
with AF than for

patients without AF
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Strong rationale for stroke 
prevention in patients with 
atrial fibrillation

In conclusion, patients with AF have a
higher risk of stroke and suffer from
more severe strokes than patients
without AF. Thus, AF-related stroke
imposes an even greater burden on
individuals, caregivers, families, society,
and healthcare resources than stroke in
patients without AF, providing a strong
rationale for effective management of
AF and prevention of stroke in this
high-risk population.

from European countries. In the Berlin
Acute Stroke Study, the average direct
costs of stroke per patient were
significantly higher in patients with AF
(€11799 [US$16770]) than in patients
without AF (€8817 [US$12532]).141 The
effect of AF on stroke-related inpatient
costs was also analyzed over a 3-year
period in Sweden.142 Among stroke
survivors, the inpatient costs over this
period were on average €818 (US$1163)
higher in patients with AF compared
with patients without AF (€10192
[US$14487] vs €9374 [US$13325]) after
controlling for additional risk factors and
death rates. Studies are required in Latin
American countries to confirm the high
economic cost of stroke in patients with
AF across the region.



39

Stroke prevention in AF

Key points 

� Direct treatment of AF can help to prevent strokes. Drugs and non-
pharmacologic methods are used to control heart rate and rhythm

� It is recommended that patients receiving treatment for AF also
receive therapy to reduce the risk of blood clots

� Maintaining the INR within the target range for patients on VKA
therapy is a universal problem that is compounded in Latin American
countries for a number of reasons. These include the lack of access to,
and the cost of attending, INR monitoring facilities, problems
associated with INR blood testing in remote/rural areas, and lack of
physician knowledge in this area

� Currently available anticlotting therapies, such as VKAs and aspirin,
are effective in the prevention of AF-related stroke but have
drawbacks

� High blood pressure and diabetes, which commonly affect patients
with AF, also require management to reduce the risk of stroke

Stroke prevention in patients with 
atrial fibrillation

(a process by which an abnormally fast
heart rate or abnormal heart rhythm is
terminated by the delivery of a
therapeutic dose of electric current to
the heart), catheter ablation (an
invasive procedure used to remove a
faulty electrical pathway from the
heart), and surgical maze procedures
(open-heart surgical ablation using an
energy source to scar the tissue with
the faulty electrical pathway).

Anticlotting therapies for
preventing stroke

AF predisposes to the formation of a
blood clot, or thrombus, in the heart.
Part of the blood clot can break away,
forming what is known as an embolus,
which can then become trapped in
blood vessels in the brain, causing a
stroke. Thus, strategies for the
prevention of stroke in patients with AF
involve the use of anticlotting drug
therapy. It is recommended that patients
receiving treatment for AF to stabilize
heart rhythm also receive some form of

The ultimate aim of AF management is
to reduce the risk that a patient will
suffer serious long-term consequences
of the condition, particularly stroke. This
objective may be achieved by direct
management of AF through control of
heart rate and control of heart rhythm,
and by use of drugs to reduce the risk
of blood clots and hence stroke. These
strategies are discussed in this chapter.

Strategies for stabilizing 
heart rhythm

Effective management of AF will in
itself prevent stroke. AF is most
commonly managed using ‘rhythm
control’ or ‘rate control’ strategies.17 In
rhythm control, drugs are used to
maintain the heart’s rhythm (these are
known as antiarrhythmic drugs); in rate
control, the drugs are used to maintain
a steady heart rate.17 Examples of drugs
used for rhythm or rate control include
amiodarone, digoxin, and �-blockers.
Non-pharmacologic methods used to
treat AF include electrical cardioversion

The aim of AF
management is 
to reduce the 

risk of long-term
consequences, such

as stroke 

AF is commonly
managed using

‘rhythm control’ or
‘rate control’

strategies 



anticlotting therapy (see ‘Guidelines for
stroke prevention in patients with atrial
fibrillation’, page 47).31

There are three main classes of ‘blood-
thinning’ drugs currently used in the
prevention of stroke in patients with AF: 
�  Anticoagulants, which interrupt the

series of chemical reactions that
result in the formation of a blood
clot (the coagulation pathway;
Figure 10)

�  Antiplatelet drugs, which limit the
aggregation (clumping together) of
platelets (components of the blood
that form a significant part of the
blood clot, particularly in the arteries)

�  Thrombolytics (in the acute setting),
which break up blood clots once
they are formed

VKAs, which are oral anticoagulants,
and acetylsalicylic acid (or aspirin), an

antiplatelet agent, are currently the
most widely used drugs in the
prevention of stroke in patients with AF.

Vitamin K antagonists 
VKAs, which include the coumarins
warfarin, phenprocoumon, and
acenocoumarol, are widely used
anticoagulant agents that have been
available for many years. Acenocoumarol
and phenprocoumon are widely
prescribed in Latin America as well as in
continental Europe, whereas warfarin is
more commonly used in the US, UK, and
Scandinavian countries.143

VKAs exert their anticoagulant effects
by inhibiting the production of four
vitamin K-dependent factors that play
key roles in the coagulation
pathway.13,25 By inhibiting the enzyme
vitamin K epoxide reductase, VKAs
prevent the regeneration of the
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Figure 10. Simplified diagram of the coagulation pathway – a series of enzyme reactions
involved in the formation of a blood clot. Different enzymes are involved at different steps in
the pathway. The end product of the pathway is fibrin, an insoluble protein that combines
with platelets to form a blood clot.
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reduced form of vitamin K, an essential
cofactor in the synthesis of a number of
factors in the coagulation cascade,
including Factor II (prothrombin), Factor
VII, Factor IX, and Factor XI. Depletion
of the reduced form of vitamin K
ultimately impairs the ability to form
thrombin, which subsequently inhibits
the conversion of fibrinogen to fibrin.

Although effective in preventing stroke
in patients with AF, oral VKAs have
several limitations that make the routine,
and acute, medical care of patients
receiving long-term VKA therapy
relatively complicated. The effects of
VKAs can be significantly modified by
genetic factors144 and by interactions
between other foods and drugs,
including amiodarone, an antiarrhythmic
drug used in the treatment of AF.26,145

Furthermore, there is a narrow window
between the dose of VKA that achieves
therapeutic efficacy and the dose that
confers an increased bleeding risk (i.e. the
therapeutic range of the drug is small).

The management of patients receiving
VKAs can therefore be challenging, and
frequent monitoring is required. For
monitoring, the patient’s prothrombin
time (a measure of clotting time) is
divided by a reference prothrombin time;
the resulting value is then converted to
an INR. Using INRs standardizes results
by removing differences between
laboratories. A target INR range of 
2.0–3.0 is typically recommended for
patients receiving VKA therapy.31,87

If the INR is too high, a patient is at
increased risk of bleeding; too low, 
and the risk of a blood clot is high. 
If a patient’s INR is found to be outside
the target range, the dose of the VKA
should be adjusted accordingly.

Maintenance of the INR within a target
range requires not only frequent
monitoring but constant dose
adjustment, and represents a significant
barrier to effective anticoagulation in
everyday practice. This is especially
difficult in some Latin American countries

where some patients have limited access
to healthcare resources, including to INR
monitoring facilities. In addition, the cost
of attending INR monitoring clinics may
be prohibitive for some patients. The
regularity of INR monitoring may also 
be less stringent than is optimal in more
remote/rural areas because of the
difficulties in transport or cold chain
processes required in INR testing. The
issue of INR control has also been
strongly linked to physician knowledge 
in this area. In a study that assessed 
the use of anticlotting therapy among 
AF patients in a Brazilian hospital, 
the proportion of patients receiving oral
anticoagulant therapy (warfarin) within
the optimal INR range of 2.0–3.0 was 
as low as 15.6%.59

Efficacy of vitamin K antagonists in
clinicial trials
Systematic reviews of clinical trials in
patients with AF have shown that,
compared with no therapy, warfarin
(with close monitoring and dose
adjustment if necessary) provides a 
62–68% reduction in the risk of stroke
(Figure 11) and a 26–33% reduction in
death rate46–48,114 without significantly
increasing the risk of major bleeding. The
implication is that for every 1000 patients
treated with warfarin, 31 ischemic
strokes will be prevented each year.48

There are few studies of the effect of
VKA therapy in Hispanic populations –
this could be addressed by carrying out
subset analyses in existing studies
involving Hispanic populations where
VKA therapy has been administered.

Importantly for patients with AF, it has
been shown that when the dose is
monitored and – where necessary –
adjusted, VKAs are effective in preventing
both mild and severe strokes.151,152

Clinical use of vitamin K
antagonists
VKAs are currently recommended as
first-line therapy in patients with AF
and a moderate or high risk of
developing stroke.31,87 This is despite
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concern that the efficacy and the low
risk of bleeding observed with VKAs in
the controlled clinical trial setting are
not reflective of, and cannot be
achieved in, clinical practice.154 Not only
are highly motivated patients
monitored closely in clinical trials, but
relatively few elderly patients are
recruited, and patients at high risk of
bleeding are frequently excluded.48,154

Retrospective cohort studies with an
observational design have provided
some evidence on this matter. In a
large-scale cohort of more than 
11500 patients with non-valvular AF
treated in a clinical practice setting,
warfarin provided a 51% reduction in
the risk of thromboembolism
(formation of a blood clot and then
circulation of part of the blood clot in
the bloodstream) and a 31% reduction
in the risk of death compared with
either no therapy or aspirin, after
adjusting for potentially confounding
factors.155 Overall, there were 148 cases
of ischemic stroke or other
thromboembolic event among 
patients receiving warfarin therapy 
(1.17 per 100 person-years) and 
249 events in patients not receiving

the major drawbacks associated with
VKA therapy, including unpredictable
interactions with food and other drugs,
which often necessitate significant
lifestyle changes; the inconvenience
and burden of INR monitoring; the
need for dose adjustment, which often
does not happen; and the perceived
risk of bleeding, particularly in the
elderly. As a result of these drawbacks,
which may cause patients to discontinue
taking VKAs, guidelines are not always
followed, despite the fact that
guideline-adherent management is
associated with improved outcomes.125

Thus, many patients with AF and a
moderate to high risk of stroke do not
receive anticoagulant therapy and
therefore remain unprotected.60,153

Current guidelines and adherence to
these guidelines are discussed in more
detail in the chapter ‘Guidelines for
stroke prevention in patients with atrial
fibrillation’ (page 47).

Vitamin K antagonists: clinical
practice versus controlled clinical
trials
Owing to the considerable practical
difficulties in maintaining the INR
within the target range, there is often

Relative risk reduction
(95%CI)

Adjusted-dose warfarin compared 
with placebo or control

AFASAK I, 1989
SPAF I, 1991
BAATAF, 1990
CAFA, 1991
SPINAF, 1992
EAFT, 1993

All trials (n=6) 

Favors warfarin Favors placebo
or control

100% 50% –100%–50%0

AFASAK I, Atrial Fibrillation, Aspirin, and Anticoagulation study;146 SPAF I, Stroke Prevention in Atrial Fibrillation Study;115 
BAATAF, Boston Area Anticoagulation Trial for Atrial Fibrillation;147 CAFA, Canadian Atrial Fibrillation Anticoagulation 
Study;148 SPINAF, Stroke Prevention in Nonrheumatic Atrial Fibrillation;149 EAFT, European Atrial Fibrillation Trial.150

Figure 11. Results from a meta-analysis of six randomized studies, showing that warfarin provides
a greater reduction in the risk of stroke in patients with atrial fibrillation than does placebo.
Adapted from Hart et al. 2007 with permission from the American College of Physicians.47

Patient populations 
in clinical trials may
not reflect normal

clinical practice 
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warfarin (2.03 per 100 person-years).
The incidence of cerebral bleeding was
almost doubled with warfarin, but still
remained low. The authors concluded
that the study adds further support for
the routine use of anticoagulation in
eligible patients with AF who are at
moderate to high risk of stroke.

An investigation in the clinical practice
setting in Argentina demonstrated 
a reduction of approximately 44% in
the risk of stroke in patients with AF
receiving VKA therapy compared with
those not receiving VKA therapy.
Mortality rate and the combined events
of death and/or stroke were also
significantly lower in the VKA therapy
compared with non-VKA therapy patient
group (mortality 17.6% vs 29.4%;
combined events 21.2% vs 34.0%,
respectively).156 However, the reduction
in the risk of stroke observed in this
study was lower than that in clinical
trials that assessed VKA therapy.47,156

An analysis of the process and quality
of oral anticoagulation use in clinical
practice has highlighted major
management differences between
anticoagulation clinic care and routine
medical care, with less time within the
therapeutic INR range being achieved in
routine medical care.157,158 Two studies
carried out in Brazil have indicated that
there are a high percentage of patients
who do not comply with VKA treatment.
In the first study, patients taking
warfarin and phenprocoumon were
within their therapeutic INR range for
only 45.6% and 60.7% of clinic visits,
respectively.159 In the second study, only
38% and 62% of patients again taking
warfarin and phenprocoumon,
respectively, were within their target
INR. Moreover, 50.6% of the patients
prescribed oral anticoagulation for AF
were outside their therapeutic INR
range.160 Thus, patient outcomes after
VKA therapy do appear to be less
favorable in clinical practice than in
clinical trials. Overall, however, the
benefits still outweigh the risks in the
majority of patients with AF.

Acetylsalicylic acid (aspirin) 
Aspirin reduces platelet aggregation and
blood vessel constriction, which in turn
reduces the risk of a blood clot forming
and helps to prevent a stroke.161 It is
most effective in the prevention of
blood clots that are rich in platelets,
such as those that form in arteries.

In patients with AF, aspirin reduces the
risk of all strokes by approximately 22%
compared with placebo; for severe,
disabling strokes, the reduction in risk
with aspirin compared with placebo is
smaller (13%).47 In addition, aspirin was
associated with a non-significant 19%
reduction in stroke compared with no
treatment.47 Clinical trials directly
comparing aspirin with VKA therapy in
the prevention of stroke in AF have
shown VKAs to be significantly superior,
providing a risk reduction of
approximately 50% compared with
aspirin.162,163 Despite the perception that
it may be safer than warfarin, a major
drawback of aspirin is that it increases
the risk of bleeding, particularly in the
gastrointestinal tract.27–30

The current ESC guidelines recommend
that patients with one clinically relevant
non-major risk factor, including
hypertension, age 64–75 years, and
female sex, should receive an oral
anticoagulant in preference to aspirin.62

In addition, no treatment with any
anticlotting therapy should be
considered over aspirin in patients
without any stroke risk factors.62 It
should be noted that there is some
doubt as to the real benefit of aspirin 
in patients at low risk of stroke.164,165

Similar advice is given in local Latin
American guidelines such as the
Argentinian, Brazilian, and Mexican
guidelines.20,64,65 Summaries of these
guidelines are given in Appendix 1.

Recent studies underline the use of
alternative strategies to aspirin in some
patients with AF. In a contemporary
study of patients with AF, the oral
anticoagulant apixaban was shown to

Patient outcomes
after VKA therapy

may be less
favorable in routine

medical practice
than in clinical trials

Studies support 
the use of

anticoagulation in
patients with AF at
moderate to high

risk of stroke



there was a need for other treatments
that may interact with the VKA; the
patient was unlikely to adhere to
restrictions on alcohol, diet, or non-
prescription medications; the risk of VKA
therapy was considered to outweigh the
risk of stroke or systemic embolism; or
the patient was unwilling to take VKA.
Reasons for discontinuation of VKA
therapy included poor anticoagulant
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be superior to aspirin for the prevention
of stroke in patients with AF for whom
VKA therapy was unsuitable and had
been discontinued, or for patients who
had not previously been prescribed VKA
therapy but in whom it would be
expected to be unsuitable.166,167 VKA
therapy was considered unsuitable if the
patient was unlikely to comply with
dosing or monitoring requirements;

A B C

Figure 12. Various CT images of a patient (Mrs. M) taken at different time points
showing the presence of a cerebral infarction in different locations. Permission for use
granted by Dr. Cantú-Brito.

�Case study: an elderly woman receiving warfarin

Mrs. M, a 76-year-old Mexican woman with a history of smoking and 
arterial hypertension, was diagnosed in 1998 with AF after an episode 
of acute dyspnea (shortness of breath) and palpitations. She was given 
aspirin until December 2004 when she had weakness down the 
left-hand side of her body. A Computed Tomography (CT) scan showed 
a right frontal infarction (Figure 12A) and she was started on oral 
anticoagulation with warfarin. During warfarin monitoring in October 
2006, her INR rose to 5.2 and, because of the risk of bleeding, warfarin 
was stopped. On the fourth day after stopping warfarin, Mrs. M 
developed acute aphasia (impairment of speech and writing) and 
weakness down the right-hand side of her body. A CT scan revealed a 
recurrent cerebral infarction, now in the left frontal region (Figure 
12B). Her INR was 1.3. The patient recovered from this second 
infarction with only mild disability, and warfarin was restarted. Again 
during warfarin monitoring in September 2007, her INR rose to 3.9 and 
warfarin was once again stopped. On the third day after stopping 
warfarin, she had a further episode of acute aphasia and weakness 
down the right-hand side of her body. A CT scan showed a new 
cerebral infarction, now in the left parietal region (Figure 12C). Her INR 
was 1.2. Unfortunately, the issues with maintaining Mrs. M’s INR within 
the correct range caused immediate life-threatening problems. After 
the third recurrent cerebral infarction, Mrs. M was severely disabled, 
unable to walk, and she died 2 months later from pneumonia. 
Therefore, it would be ideal if an oral anticoagulant existed that did 
not require frequent monitoring, could be given at a fixed daily dose, 
and was also unaffected by changes in diet or other medications.
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stroke prophylaxis in Latin America,
despite its relevance for some countries.
Nevertheless, for other countries, the
relevance of assessing cost-effectiveness
of VKA is less clear, given the unbalanced
distribution of health care in Latin
America.34 Despite this, similar country-
specific studies are needed in Latin
America, particularly because of the
growing burden of stroke in the region.

The cost-effectiveness of VKA therapy is
dependent on achieving a significant
reduction in the risk of thromboembolism.
Practical difficulties in maintaining INR
values within the therapeutic range may
result in VKA therapy being less cost-
effective in clinical practice than in
controlled clinical trials. Monitoring INR
in clinical practice may also incur
additional costs, to the patient, caregiver,
and society, not captured in the cost-
effectiveness studies. Data on the cost of
attending anticoagulation clinics in Latin
American countries are not available.
However, there are European studies that
provide costs related to anticoagulation
clinics. One study of the cost associated
with accompanying patients to clinic
visits has shown that caregivers
experience a cost of €17 (US$24) per visit
in Portugal and €10 (US$14) per visit in
the UK.171 In addition, in the UK – where
the frequency of clinic visits is typically 
8–12 per year – this figure would equate
to an annual cost to the caregiver of up
to €120 (US$171). As mentioned
previously, access to INR monitoring
facilities is unequal in some countries 
of Latin America and this needs to be
addressed before the relevance of
assessing the cost-effectiveness of
attending anticoagulation clinics can 
be discussed for the whole of the Latin
American region.

Thus, it is important that stroke
prevention in clinical practice is
improved so that it is as cost-effective
as in clinical trials. Ways in which this
can be achieved include optimizing the
management of patients receiving
VKAs and developing novel therapies 

control, adverse events, the need for
other treatments that may interact with
VKAs, or the patient was unable or
unwilling to adhere to dose or INR
monitoring instructions. 

Cost of vitamin K antagonist
therapy in stroke prevention in
atrial fibrillation 
Data comparing the cost of AF-related
stroke prevention using VKA therapy
with the cost of treating stroke are not
available for Latin American countries.
However, data from Europe suggest
that the cost of stroke prevention
appears to be favorable compared with
the average direct per capita cost for
treatment after stroke. In a UK study,
the cost of preventing one AF-related
stroke per year using VKA therapy was
estimated to be £5260 (US$8642), with
regular INR monitoring and hospital
admissions for bleeding complications
being the major cost drivers.168 The cost
of prevention thus appears to be
favorable compared with an average
direct per capita cost of €11799 for
treating stroke in the European Union
(US$19386).141 Although VKA therapy
imposes an added economic burden on
healthcare resources, the cost remains
considerably lower than the cost of
managing the consequences of blood
clots, such as stroke. In another study
of patients with AF in the UK, the cost
of treatment of a stroke over a 10-year
period was estimated to be almost
fourfold greater than the estimated 
10-year direct costs of anticoagulation,169

indicating that prevention is substantially
more cost-effective than treatment.

Numerous other studies have provided
further evidence that anticoagulation with
VKAs is cost-effective in patients with 
AF at a moderate or high risk of stroke,
compared with no therapy or aspirin.111,170

Management of complications after
suboptimal anticoagulation is the major
driver of cost.170

Little is known regarding the cost-
effectiveness of VKA therapy versus no

Studies assessing
the cost-

effectiveness of
VKA therapy are
needed for Latin
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Clinical trials have
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cost-effective
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aspirin in the
prevention of
stroke in AF 
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abnormal heart rhythm itself, as well as
with anticlotting therapy to reduce the
risk of blood clots and, hence, stroke.
VKAs have been shown to reduce the
risk of stroke in patients with AF in
both clinical trials and clinical practice.
Importantly, VKAs have proven efficacy
in reducing the risk of severe, fatal, or
disabling strokes. In addition, these
agents have been demonstrated to be
cost-effective in patients with AF and 
a moderate to high risk of stroke.
However, studies are required to
calculate the cost-effectiveness of VKAs
in Latin American populations. VKAs
are, however, associated with major,
well-recognized drawbacks.
Nevertheless, they remain frontline
therapy in this indication. Thus, in the
immediate term, improved detection 
of asymptomatic AF, and increased use
and optimization of VKA therapy are
important to reduce the incidence of
severe stroke in patients with AF.

In the medium to long term, alternative
therapies that combine convenience
with a favorable benefit-to-risk profile
could help to further improve the
prevention of stroke in patients with AF.

The development of effective, fixed-
dose therapies with a good safety
profile is likely to lead to considerable
improvements in the management of
patients with AF. Various clinical studies
are ongoing, and early indications are
that new anticoagulants show promise
of providing better stroke prevention in
the foreseeable future.

New and emerging anticlotting agents
and recently published clinical trial
results are discussed in more detail in
the chapter ‘New developments for
stroke prevention in patients with atrial
fibrillation’ (page 62).

or other strategies that are easier to
manage and offer favorable efficacy
and safety profiles.

Management of other conditions 
that increase stroke risk: 
a multidisciplinary approach

AF commonly coexists with other
conditions, such as high blood pressure
and diabetes, which themselves can
predispose to blood clots and stroke.
The risk in patients with several of
these conditions is accumulative – that
is, the more conditions that predispose
to stroke, the greater the risk. Even in
patients who are receiving antiarrhythmic
and anticlotting therapy, these
conditions may need proactive
management to reduce stroke risk.

Blood pressure control is particularly
important in the management of AF, and
uncontrolled blood pressure increases
the risk of stroke 2–3-fold.12,172 AF in
patients with diabetes is also associated
with a very high risk of stroke. One study
in patients with diabetes found that
those who also had AF had a more than
60% greater risk of death from all
causes than patients without AF; they
also had an increased risk of death from
stroke and heart failure.173

It is therefore clear that conditions that
increase the risk of stroke and that
coexist with AF must be carefully
managed. This approach is known as
multidisciplinary patient management.

The outlook for stroke 
prevention in patients 
with atrial fibrillation

To summarize, patients with AF should
be managed using a multidisciplinary
approach and treated with drugs or
other strategies that control the

Alternative
therapies or

strategies are
needed for the
prevention of

stroke in patients
with AF 
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Key points 

� Patients at a high risk of stroke should receive anticlotting therapy,
such as a VKA

� Aspirin is only recommended in guidelines for patients at a low or
moderate risk of stroke

� Although several sets of guidelines exist for preventing stroke in
patients with AF, the recommendations are not universally applied

� Studies in Latin America have shown that the percentage of patients
with AF receiving adequate guideline-adherent therapy to prevent
clots varies greatly

� The drawbacks of current therapies, and a lack of physician and
patient education regarding the benefits of therapy, may contribute
to this problem

Guidelines for stroke prevention in
patients with atrial fibrillation

difficult to extrapolate because the risk
categories used are different in each set
of guidelines. However, the majority of
the guidelines recommend that patients
at low risk of stroke should receive
aspirin therapy and those at high risk
should receive therapy with oral
anticoagulants. Most of the guidelines
also agree that patients with AF and at
moderate risk of stroke should receive
aspirin or oral anticoagulant therapy.
However, the ESC 2010 guidelines favor
the use of oral anticoagulation rather
than aspirin in this patient group.62

Guidelines: theory versus practice

Despite the existence of international
and country-specific guidelines for the
prevention of stroke in patients with AF,
their application varies greatly, and VKA
therapy is often underused.174 In some
cases, patients eligible for VKA therapy
may receive aspirin therapy instead, or
the dose of VKA may be outside the
recommended range (Figure 13).58

In a study of 53 patients with AF at 
a private clinic in Brazil, among the
patients with an indication for
anticoagulant therapy according to

Summary of guidelines

Latin American guidelines for the
prevention of stroke in patients with 
AF for the region as a whole are not
available. However, in Latin American
countries such as Argentina, Brazil,
Venezuela, and Uruguay, internationally
endorsed guidelines such as the 2006
ACC/AHA/ESC consensus guidelines,31

the 2010 ESC guidelines and the newly
updated 2011 ACCF/AHA/HRS
guidelines63 are followed. All these
guidelines (Table 6) are based on expert
consensus by an international faculty, and
have been endorsed by major societies in
both Europe and North America.

Country-specific guidelines for the
management of AF do exist for some
Latin American countries such as
Argentina, Brazil, and Mexico. These
include the Argentinian AF guidelines,
the Brazilian guidelines on AF, and the
Mexican diagnosis and treatment of AF
guidelines.20,64,65 Summaries of all these
guidelines are shown in Appendix 1.

Agreement on specific recommendations
between the different guidelines on
stroke prevention in patients with AF is

Guidelines
endorsed by major
societies exist for
the prevention of
stroke in patients
with AF, and these
are used by Latin

American countries 

Guideline consensus
recommends VKAs

for patients at
moderate or high

risk of stroke
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Guideline
(Reference)      

ACC/AHA/ESC
200631 

No risk factor or
contraindication to VKAs 

One moderate risk factor

Any high risk factor or 
>1 moderate risk factor 

Aspirin, 81–325 mg/day
 

Aspirin, 81–325 mg/day or
warfarin (INR 2.0–3.0, 
target 2.5) 

 

Warfarin (INR 2.0–3.0, 
target 2.5)

Less validated/weaker risk factors:
• Female gender
• Age 65–74 years
• Coronary artery disease

Moderate risk factors:
• Age ≥75 years
• Hypertension
• Heart failure
• Diabetes
• LV dysfunction

 

High risk factors:
• Previous stroke, TIA, or thromboembolism
• Mitral stenosis
• Prosthetic heart valve

ACC/AHA/HRS
201163 

No risk factor or
contraindication to VKAs 

One moderate risk factor

Any high risk factor or 
>1 moderate risk factor 

Aspirin, 81–325 mg/day
 

Aspirin, 81–325 mg/day or
warfarin (INR 2.0–3.0, 
target 2.5) 

 

Warfarin (INR 2.0–3.0, 
target 2.5)

Less validated/weaker risk factors:
• Female gender
• Age 65–74 years
• Coronary artery disease

Moderate risk factors:
• Age ≥75 years
• Hypertension
• Heart failure
• Diabetes
• LV dysfunction

 

High risk factors:
• Previous stroke, TIA, or thromboembolism
• Mitral stenosis
• Prosthetic heart valve

ESC 201062 One ‘major’ risk factor or
≥2 ‘clinically relevant 
non-major’ risk factors
CHA2DS2-VASc score ≥2 

One ‘clinically relevant 
non-major’ risk factor
CHA2DS2-VASc score = 1

No risk factors
CHA2DS2-VASc score = 0 

Oral anticoagulation, e.g. VKA
(INR 2.0–3.0, target 2.5)

Either oral anticoagulation or 
aspirin 75–325 mg/day
Preferred: oral anticoagulation 
rather than aspirin 

 

Either aspirin 75–325 mg/day 
or no antithrombotic therapy
Preferred: no antithrombotic 
therapy rather than aspirin

Risk factors for stroke and thromboembolism
‘Major’ risk factors: 
• Previous stroke, TIA or systemic embolism
• Age ≥75 years 
‘Clinically relevant non-major’ risk factors: 
• Heart failure or moderate to severe 
 LV systolic dysfunction (e.g. LV 
 ejection fraction ≤40%), hypertension,
 diabetes mellitus, female sex, 
 age 65–74 years, vascular disease
Risk factor-based approach expressed as a 
point-based scoring system (CHA2DS2-VASc)
• 2 points assigned for a history of 
 stroke or TIA, or age ≥75 years
• 1 point assigned for age 65–74 years,
 a history of hypertension, diabetes, 
 recent cardiac failure, congestive 
 heart failure, LV dysfunction, vascular
 disease (myocardial infarction, 
 complex aortic plaque, and peripheral 
 artery disease) and female sex

 

INR, international normalized ratio; LV, left ventricular; TIA, transient ischaemic attack; VKA, vitamin K antagonist. 

Risk category Recommendation Definition of
risk factors

Table 6. Summary of the American College of Cardiology/American Heart Association/European Society of Cardiology 
(ACC/AHA/ESC) 2006 and the American College of Cardiology Foundation/American Heart Association/Heart Rhythm 
Society (ACCF/AHA/HRS) 2011 guidelines for the prevention of stroke in patients with atrial fibrillation, and the 
European Society of Cardiology (ESC) 2010 guidelines for the management of atrial fibrillation.
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Brazilian guidelines, only 61.7% were
using oral anticoagulants. Furthermore,
only 65.9% of patients indicated for
oral anticoagulation according to
American/European guidelines were
receiving oral anticoagulants.56

In an assessment of 301 patients with
AF in a Brazilian University Heart
Hospital, only 46.5% of patients who
were eligible for anticoagulation were
receiving VKA therapy.59 In another
study of 136 patients with AF at a
Brazilian tertiary outpatient clinic, only
55% of patients at moderate to high
risk for thromboembolism received
dose-adjusted VKA therapy. Of the 
37 patients who did not receive
warfarin, only 7 patients had a
contraindication to the drug.175 Finally,
in a Brazilian University Hospital study
of 279 patients with AF and other risk
factors for thromboembolism (49.1%
of patients had ≥3 risk factors), only
24% received a prescription for oral
anticoagulation therapy. In addition,
almost half of those patients who did
receive a prescription did not regularly
use the oral anticoagulation therapy.57

All of these studies highlight the
discrepancy between the guideline
recommendations and what is
happening in clinical practice.

The magnitude of this problem was
recently confirmed in a large prospective
stroke registry study in Mexico involving
2837 Latin American patients with
ischemic stroke and 357 with TIA.58

Among these patients, 385 had a
known history of AF with a prevalence
of 12.5% in patients with ischemic
stroke and 8.1% in patients with TIA. 
In patients with a history of AF and 
a recurrent TIA/ischemic stroke (n=145),
only 13.1% were taking VKAs with 
a therapeutic INR at the time of stroke
onset, 22.8% were on VKAs with a
subtherapeutic INR (<2), 32.4% were
taking antiplatelets, and 31.7% did not
receive any anticlotting agents. The
anticlotting agents received by patients
with known AF and a first-ever ischemic

stroke or TIA (n=240), before their
admission to hospital, are shown in
Figure 13. In this Hispanic population,
most of the patients with AF who were
admitted with a stroke, and who were
candidates for anticoagulation, were not
receiving anticlotting therapy or were
receiving a subtherapeutic level of oral
anticoagulants, or were not taking their
oral anticoagulants.58

It is worth noting that not all studies on
the use of VKAs in patients with AF
indicate that they are underused.176–179

Indeed, the degree of adherence to
guidelines reported in different studies
varies; a review of the literature from
2000 indicated that, generally, only 
15–44% of eligible patients with AF
were receiving warfarin.23

Underuse of anticoagulant therapy in
patients with AF who are at high risk of
stroke is associated with significantly
greater risk of thromboembolism and 
the combined endpoint of cardiovascular
death, thromboembolism, or major

Oral anticoagulant (VKA) therapeutic dose
Dual antiplatelet therapy

Oral anticoagulant (VKA) subtherapeutic dose

Single antiplatelet agent

No antithrombotics

4%

3%

22%

51%

20%

Figure 13. Anticlotting therapies received
before admission to hospital by patients in
Mexico with known AF who experienced a
first-ever ischemic stroke or transient
ischemic attack. Only 4% of patients received
oral anticoagulation (vitamin K antagonists
[VKAs]) at the therapeutic dose.58 Figure
supplied by Dr. Cantù-Brito.

There is discrepancy
between guideline
recommendations

and clinical practice

Adherence to
guidelines varies
greatly, and VKA
therapy is often

underused



bleeding.60 This was confirmed in a study
in Argentina that showed that the risk of
death significantly increased in patients
with AF who were not receiving
anticoagulation therapy. In this study of
615 patients with chronic AF, only
51.4% of patients were receiving
anticoagulants on entry to the study.156

The analysis of the anticoagulated and
not anticoagulated patient populations
showed a mortality of 17.6% and
29.4%, respectively.

Reasons for poor adherence 
to guidelines

Adherence to guidelines for the
prevention of stroke in patients with AF
may be low for several reasons. These
include difficulties in maintaining INR
within the therapeutic range,26 and
physicians’ concerns about bleeding
risk, particularly in the elderly.53

Difficulties in maintaining dose of
vitamin K antagonist within the
therapeutic range
A prospective Peruvian study was carried
out in patients with heart disease 
(AF 38.4%, mechanical valve prostheses
58.8%) who were taking warfarin. On a
random day, only 48.2% of patients
maintained optimal oral anticoagulant
INR protection.180 The numbers of
patients who had under-anticoagulation
and over-anticoagulation INR levels were
37.9% and 13.9%, respectively.

The problems associated with the
utilization of VKAs are universal. Many
patients, both the young and the elderly,
find the frequent monitoring and
necessary dose adjustments associated
with VKAs inconvenient and time
consuming, and may miss appointments.
Elderly patients particularly may be
unwell, become confused or forgetful, 
or have difficulty with transport, thus
causing them to miss appointments. This
can be especially true for patients living
in the more remote areas of Latin
America. Moreover, in some countries
there are several formulations of

warfarin and irregular drug quality
control, which results in patients being
switched from one formulation to
another. Other challenges associated
with VKA therapy include drug–drug
interactions, imposed lifestyle
restrictions, the need to discontinue
therapy for various procedures, variable
dose responses, the lack of suitable
laboratories to enable adequate
anticoagulation monitoring in rural
areas, and the fear of increased bleeding
for patients during daily activities,
accidents, and sporting activities.

In a Brazilian study assessing oral
anticoagulation use in clinical practice,
patients were asked about their
perception of oral anticoagulant use
(phenprocoumon 58% of patients,
warfarin 42% of patients). Overall,
95% of patients questioned were
concerned about the daily use of
medication. Furthermore, patients
found the need for periodic blood tests
(21.4%) and the daily limitations caused
by the use of oral anticoagulation
(12.8%) as disadvantageous to
treatment.160 A recent comprehensive
review of the literature has shown that
patients with AF receiving warfarin who
were monitored infrequently (defined 
as representative of routine clinical
practice) were within the target INR for
a smaller proportion of the time than
patients who were monitored frequently,
according to strict protocols.181 The
greater the length of time that a
patient’s INR is within the target range,
the lower their risk of a blood clot or of
uncontrolled bleeding.

Physicians’ concerns about 
bleeding risk 
Some physicians may overestimate the
risk of bleeding associated with the use
of VKAs and underestimate their benefits
in preventing thromboembolism and
stroke; conversely, they may
underestimate the bleeding risk of
aspirin therapy and overestimate its
benefits.53,54,182 As a result, some eligible
patients are not receiving optimum
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and who were also treating other
patients with AF. Patients treated in 
the 90 days after the physician had
encountered a bleeding event were
significantly less likely to receive a
prescription for VKA therapy than
patients treated before the event.189

In contrast, patients who experienced
an ischemic stroke while not receiving
VKA therapy did not influence a
physician’s prescribing behavior towards
subsequent patients.189 In other words,
a bleeding event may make a physician
less likely to prescribe VKAs, but a
stroke does not increase the likelihood
that a physician will prescribe VKAs.

It has been postulated that the reasons
for this phenomenon are twofold. First,
Tversky and Kahneman’s ‘availability
heuristic’ suggests that assessments of
the probability of an event are influenced
by the ease with which instances of the
event can be recalled.190 Major bleeding
events related to anticoagulation 
are dramatic and therefore easily
remembered and may lead to reductions
in VKA prescribing. Secondly, Feinstein’s
‘chagrin factor’ postulates that, when
choosing between alternatives, physicians
avoid those actions that cause them 
the most regret.191 In the case of
anticoagulation, physicians may regret
acts of commission (i.e. bleeding events
associated with the administration of
anticoagulation) more than they regret
acts of omission (i.e. stroke events
associated with withholding
anticoagulation). This may be in keeping
with one of the principles of the
Hippocratic oath, to ‘do no harm’.189

Discrepancies between patients’
and physicians’ perceptions of
stroke and bleeding risk
Devereaux et al. carried out a study of
perceptions of risk among patients with
AF at high risk of developing stroke
versus those among physicians. For
both groups, the aim was to identify
how big the reduction in risk of stroke
should be to justify anticlotting therapy
(i.e. VKA or aspirin therapy to reduce

therapy that could prevent strokes.24

For many physicians, bleeding risk is a
particular concern in the elderly, who
may become confused and may take
more than the recommended dose of
warfarin per day. A Chilean study that
aimed to determine the effect of a
patient’s age on the quality of oral
anticoagulation reported that older
patients (>80 years) were more likely 
to have occasional INRs >5 than their
younger counterparts (patients 
<60 years).183 Furthermore, as elderly
patients are particularly prone to falls,
there is a fear among physicians that
elderly patients who fall may suffer a
severe hemorrhage if they are taking
VKA therapy.184–186 However, evidence
has shown that, in patients with AF who
are receiving anticoagulant agents, the
risk of a cerebral bleed from falling is so
small that the benefits of treatment
outweigh the risk.187 Furthermore, the
incidence of stroke among patients aged
75years or more with AF is lower in
those who are receiving VKA therapy
than in those taking aspirin, without
increasing the risk of hemorrhage.162

Bleeding risk during VKA therapy in
patients with AF is not homogeneous
and a number of clinical factors,
including hypertension, older age, and
history of bleeding have been identified
that are associated with incremental
bleeding risk.188 A number of bleeding
risk stratification schemes exist, including
a new simple major bleeding risk score
known as HAS-BLED,121 which is used
to predict bleeding risk in the ESC
guidelines.62 The HAS-BLED score is
described in more detail in the section
on detecting AF and stratifying stroke
risk (page 31).

Major bleeding events associated with
VKA therapy can profoundly influence
physicians’ prescribing behavior, even
when they have evidence that the risk
of major bleeding is low. Choudhry et al.
studied 530 physicians who were
treating patients with AF who had
bleeding events while receiving VKAs,

Physicians may
overestimate
bleeding risk 

from VKAs and
underestimate 

their benefits in
stroke prevention
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These results indicate that patients
place more value than physicians do on
the avoidance of stroke, and less value
on the avoidance of bleeding.192 It is
important that the views of the
individual patient are taken into
account when assessing whether to 
use anticoagulant therapy, even if the
physician is risk averse.

To summarize, adherence to guidelines
for the prevention of stroke in patients
with AF is often suboptimal, largely
because of the drawbacks associated
with VKA therapy and a lack of physician
and patient education regarding the
benefit-to-risk ratio of therapy. There is 
a clear need for improvements in the
implementation of, and adherence to,
guidelines for AF to improve patient
outcomes in stroke for what is a growing
burden in Latin America.

the risk of blood clots) and how much
risk of excess bleeding from therapy
was acceptable.192 In order for VKA
therapy to be justified, physicians
considered that it needed to prevent a
significantly higher number of strokes
than patients felt acceptable (Table 7).
The number of strokes that needed to
be prevented to justify aspirin therapy
did not differ significantly between
patients and physicians.

When perceptions of bleeding risk were
evaluated, the maximum number of
bleeding events associated with warfarin
or aspirin that patients found acceptable
was significantly higher than that
considered acceptable by physicians
(Table 7). Moreover, the results suggest
that physicians perceive the risk of
bleeding to be higher with VKAs than
with aspirin. This perception is at variance
with the findings by Mant et al. that,
compared with aspirin, warfarin
decreases stroke risk without increasing
the risk of bleeding.162

Patients place 
more value than
physicians do on
stroke avoidance

and less value 
on avoidance 
of bleeding

Scenario

NS, not significant; SD, standard deviation. 

Table 7. Hypothetical thresholds among patients with atrial fibrillation at high risk of 
developing stroke versus those among physicians for how much reduction in risk of stroke is 
necessary and how much risk of excess bleeding is acceptable over 2 years of anticlotting 
treatment. Patients place more value than physicians do on stroke avoidance, and less value 
on avoidance of bleeding.192

Patients’ threshold
(mean ± SD)

Physicians’ threshold
(mean ± SD)

Statistical
significance of
difference in 

thresholds

Minimum number of strokes that need to be prevented in 100 patients

Warfarin
Aspirin

1.8 ± 1.9
1.3 ± 1.3

2.5 ± 1.6
1.6 ± 1.5

p=0.009
NS

Maximum number of excess bleeds acceptable to patients

Warfarin
Aspirin

17.4 ± 7.1
14.7 ± 8.5

10.3 ± 6.1
6.7 ± 6.2

p<0.001
p<0.001
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Key points 

A national government-wide commitment within Latin America is
needed to reduce AF-related stroke. This could be achieved by: 

� Coordinating strategies for early and adequate diagnosis of AF, and
promoting the development of relevant research programs

� Raising awareness and understanding of AF and AF-related stroke
among patients and caregivers

� ‘Empowering’ patients and caregivers to take more active roles in
determining and evaluating their care

� Encouraging the uptake and use of new therapies and procedures

� Improving knowledge and awareness among physicians involved in
AF management

� Optimizing the continuum of care for all patients with AF

� Providing equity of access to AF therapy, and information for all
patients across the Latin American region

� Improving the implementation of, and promoting adherence to,
guidelines for the management of AF and a collaborative approach
to guideline development

Current challenges for stroke prevention
in patients with atrial fibrillation

irregular pulse and abnormal heart
rhythm should be investigated. One such
initiative that hopes to achieve this, the
‘Know Your Pulse’ campaign, will soon
be launched by the Arrhythmia Alliance
and associated organizations in
Argentina, Bolivia, Brazil, Chile, Mexico,
and Uruguay.193,194

There may be scope for introducing more
widespread AF screening programs, after
the positive results of the SAFE study.106

Some of the recommendations for
further research put forward by the SAFE
study investigators focus specifically on
aspects of screening, such as the role of
computerized software in assisting with
the diagnosis, and how best to improve
the performance of healthcare
professionals in interpreting the results 
of ECGs.106 These recommendations
need to be followed up and acted upon.

It is clear that significant improvements
are required in the detection and
treatment of AF, in the implementation
of, and adherence to, guidelines on the
use of existing anticlotting therapies,
and in the development of better and
more effective strategies to reduce
stroke risk. The current challenges in the
prevention of stroke in patients with AF
are discussed in more detail below.

Improved detection and 
diagnosis of atrial fibrillation

Awareness of the early signs of AF and
common coexisting conditions is required
to maximize the opportunity for stroke
prevention in patients at risk. Clear
strategies are needed that will lead to
improved detection and diagnosis of AF
by physicians. Part of this involves
fostering an increased awareness among
the general public that signs such as an

More widespread
screening and

awareness-raising
would improve
detection and

diagnosis of AF



Increased awareness among 
patients

Wider access to information
Many patients with AF do not have
sufficient access to information about
their condition and its treatment. An
international quantitative survey was
carried out in 11 countries, including
Mexico and Brazil, to analyze
understanding, perception, and
attitudes towards AF among physicians
(cardiologists/electrophysiologists) and
patients with AF.195 Overall, 46% of
physicians thought that their patient’s
ability to explain their condition was
poor, and one in four patients surveyed
felt unable to explain their condition to
another person. Physicians thought that
over 50% of their patients with AF had
an important need for more and
improved information about their
condition. In terms of the quality and
level of AF information provided to
patients, only 35% of physicians found
it easy to understand, and only 20% 
of physicians thought that there was
enough of it. From a patient perspective,
almost a quarter (23%) did not know
where to seek, and who to contact, to
get additional information on AF.
Results from another recent survey of
AF involving over 3700 patients with 
AF and physicians in 12 countries
worldwide, also including Mexico and
Brazil, found that people with AF were
likely to turn to family and friends
(29%), pharmacists (26%), and
websites (18%) for information about
their condition.196 Over time, fewer
patients with AF were worried as they
became more informed. Similarly, in a
study of 119 patients with AF in the
UK, 37% were unaware of their
specific heart condition and 48% did
not know the reasons for commencing
VKA therapy.197 Approximately two-
thirds of patients were unaware that
VKAs had a role in preventing blood
clots and stroke, and over 60% felt
that their underlying illness (i.e. AF) 
was not severe.

A number of organizations are working
to improve access to information on AF
in Latin America. The Arrhythmia
Alliance, a charity set up in the UK to
promote greater understanding,
diagnosis, treatment, and quality of life
for people with cardiac arrhythmias, is
now established in Argentina, and will
soon extend to Bolivia, Brazil, Chile,
Ecuador, Mexico, and Uruguay.194 The
main tasks of the charity are to create
awareness about arrhythmias and
sudden death, and to promote the
creation of a legal framework for a
better ‘chain of survival’. A number of
activities have been undertaken in
Argentina including ‘World Heart
Rhythm Week’, the ‘Know Your Pulse’
campaign, and the ‘Campaign for the
Prevention of Sudden Death’. ‘World
Heart Rhythm Week’ is an annual
international event that aims to raise
awareness of heart rhythm disorders
and sudden cardiac death.198 It is
organized by the Arrhythmia Alliance
and held in partnership with the
International Cardiac Pacing and
Electrophysiology Society (ICPES).

The ‘Know Your Pulse’ campaign raises
awareness of routine pulse-taking as
being one of the easiest ways to pick
up an irregular pulse and so prevent
potentially fatal cardiac arrhythmias.193

The ‘Campaign for the Prevention of
Sudden Death’ seeks to address the
need to optimize training in
cardiopulmonary resuscitation, the
availability of external defibrillators and
the scarce motivation among
witnesses.199

The Arrhythmia Alliance in Argentina
also aims to interact with individuals and
groups involved in this area, provide
education materials, and promote
volunteering to help disseminate
knowledge effectively.200 In addition to
the Arrhythmia Alliance in Argentina,
Bolivia, Brazil, Chile, Ecuador, Mexico,
and Uruguay, a partnership of the
Arrhythmia Alliance and Atrial Fibrillation
Association will soon be launched in a
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role of VKAs in
preventing blood
clots and stroke
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Fibrillation Guide’ aimed at educating
consumers, patients, and caregivers
about the condition.206 To serve
patients and caregivers in Latin America
and around the globe, the site is
available in a number of languages,
including Spanish and Portuguese, and
features an International AF Services
Locator to help patients find help with
their AF. Advice from the StopAfib.org
Global Medical Advisory Board ensures
that patient and caregiver content is
culturally appropriate. 

Better adherence to therapy
According to AntiCoagulation Europe,
adherence to therapy is reliant on the
patients understanding of their
condition. AntiCoagulation Europe is a
registered charity committed to the
prevention of thrombosis and the
provision of information and support for
people already receiving anticoagulant
and antiplatelet therapy.207 Although
some patients fully appreciate the need
to stay within the therapeutic range –
but fail to do so for reasons outside their
control (e.g. genetic or metabolic
factors) – not all patients have this
understanding. Without the proper
information or guidance, adherence can
be poor, leaving patients at risk of
bleeding or stroke. The need for
improved understanding is
demonstrated by the ‘It’s About Time’
survey. This found that, although just
below three-quarters of patients knew
their target INR reading, over one-third
of patients believed that being outside
their target range had no major effect
on their health. Only 30% of patients
had been in their target INR range in
their last 5–10 monitoring sessions, and
7% had not been in their target INR
range in any of their last 5–10 sessions.208

Although there are no similar surveys for
Latin American countries, patients do
understand the relevance of their INR in
general (Dr. Meschengieser, Dr. Reyes, 
Dr Avezum, personal communications
2011). Patients who do not understand
are not good candidates for warfarin
therapy and, consequently, may not

number of other Latin American
countries. The Atrial Fibrillation
Association is a UK registered charity
which focuses on raising awareness of
AF by providing information and support
materials for patients and medical
professionals involved in detecting,
diagnosing and managing AF.201

International patient information on
cardiac arrhythmias, prepared with
guidance from the International Medical
Advisory Committee of the Arrhythmia
Alliance, has been translated into many
different languages, including Spanish
and Portuguese.202

StopAfib.org is a worldwide patient-to-
patient resource to help patients with
AF treat and manage their illness. The
mission of the organization is to raise
awareness of AF to ensure it gets
diagnosed and treated, improve quality
of life for those living with AF, support
the patient-healthcare provider
relationship, and decrease AF-related
strokes. Information for patients with
AF and their caregivers is accessible
from anywhere in the world and the
site provides up-to-date content on
what AF is, why it is a problem, and
how to manage and treat it. It also
shares patient stories and provides
valuable resources.203 The patient and
caregiver resources section of the site
provides general information on AF, as
well as information about patient
discussion forums, social media,
guidelines, medications, and physician
resources.204 StopAfib.org is the most
visited arrhythmia site worldwide, with
significant traffic from Latin America,
and is also HONcode certified by the
Health on the Net Foundation.

Recent global campaigns to raise
awareness of AF from StopAfib.org
have included the ‘Take A Stand
Against Atrial Fibrillation’ campaign,
held in conjunction with Atrial
Fibrillation Awareness Month in
September 2010,205 and the
simultaneous release of an online 
‘Get Started Learning About Atrial

Without clear
information or

guidance, patient
adherence can be

poor, leaving
patients at risk of
bleeding or stroke
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stroke. Furthermore, the disadvantages –
and resulting poor use – of current
anticoagulant therapy have led to the
search for new therapies and other
strategies that can be used in the
prevention of stroke in patients with AF.
For example, new anticoagulant drugs
that are easier to use and more
convenient than VKAs are becoming
available. These drugs have more
predictable effects and a better safety
profile, and thereby have the potential to
increase adherence to therapy and
improve outcomes for patients. A large
multinational survey in collaboration with
the patient organization AntiCoagulation
Europe found that 68% of patients with
chronic AF would be interested in new
anticoagulation drugs for which routine
monitoring was not needed.211

Unfortunately, similar data for Latin
American populations do not exist.

Improved knowledge and 
awareness among healthcare 
professionals

Benefits of current treatments to
prevent stroke
Poor adherence to guidelines may result
from underestimation of the efficacy
and/or overestimation of the risks of
anticoagulation therapy. This highlights
the urgent need for improved
awareness among physicians of the
efficacy of VKAs in preventing stroke in
patients with AF. Physicians also need to
be reassured that the risk of bleeding is
usually small compared with the great
benefits that therapy can bring.

Healthcare professionals should be
convinced of the importance of
communicating the benefits and risks of
potential therapy to patients. Patients
have a significant amount of information
to absorb in one consultation with the
physician. Therefore, written information
needs to be provided, critical facts and
advice repeated and the patient’s full
understanding confirmed during future
consultations. In addition,
communication between different

receive such medication. The provision
of education and guidance has been
shown to help patients achieve
therapeutic targets of anticoagulation,
as demonstrated in a study of 
188 patients attending an anticoagulation
clinic in Chile. After the implementation
of guidance and a patient education
program, the number of patients with
an INR >5.0 and <1.5 in all age groups
studied decreased significantly.183

Greater patient ‘empowerment’
Educating patients and encouraging
them to take a more active role in
decision-making, setting goals, and
evaluating outcomes is often described
as patient ‘empowerment’, and is
associated with improved clinical
outcomes.209 Indeed, patient education
and involvement in the management of
VKA therapy has been shown to reduce
the risk of major bleeding.210 Thus,
patient information should help to
empower patients by being consistent
and available in formats appropriate for
all affected, including people with
different native languages and different
levels of literacy. However,
inconsistencies in the level of
education, socioeconomic factors, and
local/national provision of services in
Latin American countries, as well as
other factors such as age and cognitive
problems, may lead to inequalities in
the uptake of patient information
outputs. In Argentina, there are no
differences in the uptake of patient
information between males and
females; however, for older patients,
access to the Internet may be limited or
non-existent, although printed material
is still available to them. Moreover,
patients from poorer backgrounds are
less informed about their illness and
healthcare options.

Provision of new therapeutic 
options

New strategies for AF treatment may
also be helpful in reducing the
prevalence of AF and, hence, AF-related

New anticoagulant
drugs are becoming

available that
should increase
adherence to
therapy and

improve clinical
outcomes
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Healthcare
professionals need
to communicate, 
so as to provide

consistent
information and

advice for patients

Increased training
and advice on

managing
anticoagulants

would increase the
willingness of
physicians to

prescribe VKAs

professionals and patients.157,215

Anticoagulation clinics are widespread in
America and Western Europe. Although
anticoagulation clinics are available in
some Latin American countries, access
to them is variable. Anticoagulation
clinics in Mexico are mainly found in the
large academic hospitals in the big cities.
In Argentina, there are many
anticoagulation clinics, private and
public. Similarly to Mexico, these clinics
also tend to be found in the large cities.
Anticoagulation clinics are uncommon in
Brazil; however, access to these clinics is
available through some academic
institutions. Patients in these clinics
often have the best INR monitoring
available to them, and time within
therapeutic range values can reach
around 80%. In Uruguay, the majority
of public and private hospitals have
anticoagulation clinics. Where
anticoagulation clinics are unavailable,
alternatives have been made in order to
provide anticoagulation monitoring
services. For example, patients in Brazil
who do not have access to
anticoagulation clinics have their INR
control monitored by their doctor.
Where anticoagulation clinics are not
available in Mexico, INR monitoring is
often carried out by a qualified
physician, usually a cardiologist.
However, in rural areas in Mexico,
anticoagulation therapy tends to be
avoided because monitoring is not
available. In smaller towns in Argentina,
patients who were previously connected
to a clinic can have their INR monitoring
performed near to their home, with
their results and details of their new
dose available by phone or fax. Overall,
the lack of availability of anticoagulation
monitoring facilities for some patients in
Latin America means that INR
monitoring may be suboptimal, which
can lead to reduced levels of
anticoagulation control.

If patients are referred to an
anticoagulation clinic, communication
between all the healthcare professionals
involved is crucial: delegation of one

healthcare professionals interacting with
the patient needs to be improved to
ensure that consistent information and
advice is provided. If the patient is
overwhelmed by too much information
and/or contradictory opinions, they are
unlikely to agree to, and subsequently
adhere to, therapy.

Management of patients receiving
vitamin K antagonists
There is a clear need for a proper
infrastructure for the delivery and
monitoring of VKAs across all the
countries of the Latin American region
as well as for better education and
support for physicians who manage
patients receiving VKAs. Such patients
may be managed by the physician who
prescribed the therapy, a primary care
provider or a dedicated anticoagulation
service.212 In surveys, physicians have
reported that increased training and
availability of consultant advice or
guidelines specifically on managing
anticoagulation therapy would increase
their willingness to prescribe VKAs.213

There is general agreement among
both primary care physicians and
specialists that anticoagulation therapy
is best managed in primary rather than
secondary care to ensure optimal
access and continuity of care.213 This
may prove difficult in some Latin
American countries because of the
inconsistency in access to healthcare
services, which is particularly noticeable
in rural and impoverished areas where
adequate infrastructure, drugs supply,
and staff are lacking.214

Anticoagulation clinics – a potential
educational resource
Anticoagulation clinics may be in a
hospital or attached to a primary care
practice. At times, they have been
considered the gold standard of VKA
management,212 helping to increase the
time that a patient’s INR values are
within the target range, improve the
overall cost-effectiveness of therapy,
increase patient adherence and provide
valuable information for both healthcare
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Healthcare
providers may 

need education 
and support in

ensuring a seamless
transition between

the different
strands in the

patient pathway

study in Germany has also shown self-
management to be cost-effective.219

However, this approach may not be
appropriate for all patients as shown 
in the Cochrane analysis in which 
self-testing could not be used for up 
to half of the patients requiring oral
anticoagulation therapy.218 Therefore,
support from adequately trained
physicians will be needed for self-
management to be successful.220

Computer programs that analyze
several variables and recommend the
level of adjustment of the VKA dose, 
if required, have been developed to
assist in management. Such computer
programs have been shown to perform
as well as staff in anticoagulation
clinics, and may therefore be a useful
tool for optimizing care.221,222 Here too,
healthcare professionals will need
specific training to enable them to
adjust to these changes in practice,
while still retaining an essential
supervisory role.

Moves towards patient-centered care
Management of patients with AF is also
likely to be greatly improved by a move
to more patient-centered care. Various
definitions of patient-centered care
exist, but common elements include
consideration of patients’ needs,
preferences, and concerns relating to
overall health, rather than just to the
specific condition in focus.223 Although
a patient-centered approach is widely
advocated, it is not always
implemented.223 Instead, health care is
typically centered on treating the
disorder, rather than considering
patients’ individual needs.223,224 There is
evidence that anticlotting therapy
tailored to patients’ preferences is more
cost-effective in terms of QALYs than
giving the same therapy to every
patient.225 There is therefore a need 
to provide physicians with further
education on the benefits of patient-
centered care, with support in
implementing this approach locally.

part of the integrated care of a patient
to an external clinic can weaken the
relationship between the primary care
physician and patient, and may lead to
disruption of care if communication
breaks down.212 Therefore, healthcare
providers may need education and
support in ensuring a seamless transition
between the different strands in the
patient pathway. As management of
patients receiving anticoagulants
evolves, anticoagulation clinics will
change and adapt.212 The staff that run
clinics may have an increasing role as
educators and coordinators of
anticoagulation therapy, providing
support for other healthcare providers. 

Awareness of treatment innovations
Novel anticoagulants currently in
advanced stages of development may
simplify the management of patients
with AF. As with any chronic
intervention, however, high-quality
guidance and education for doctors,
patients and their caregivers will be
essential. Healthcare professionals will
need to identify and manage eligible
patients and know how to deal with
emergency situations. Increased
resources for education and rapid
dissemination of information will 
allow faster introduction and uptake 
of new therapies.

Patient self-management and
computer programs
Patient self-management, or self-
testing, has been proposed to reduce
the burden of regular INR monitoring.
Increased involvement of the patient
should improve adherence, and several
studies have shown self-monitoring to
be an effective and acceptable
alternative to management at an
anticoagulation clinic.216,217 A Cochrane
analysis of 18 clinical trials highlighted
the benefits of patient self-monitoring
and self-management in improving the
quality of their oral anticoagulation
therapy compared with standard
monitoring.218 Although no such data
exist for Latin American populations, a

Patient self-
management of INR

monitoring will
need the initial

support of
adequately trained

physicians
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Educating
physicians on 

the benefits of
patient-centered
care will improve

the management of
patients with AF

that the primary care practice has all it
needs for appropriate follow-up care.
Insufficient discharge information can
contribute to hospital readmission.230

Education of caregivers also plays a key
role in the success of therapy, and the
availability of a healthcare provider to
answer questions and address concerns
is likely to improve continuity of care.

The implications of a breakdown in
continuity of care are illustrated in the
case study on the next page.

Equity of access to health 
care and information

Exchange of information – a
benchmark for management
An example from another area of
medicine illustrates how best practice
can be exchanged between countries in
a given region. For patients with
multiple sclerosis (MS), the European
Multiple Sclerosis Platform (EMSP) has
been set up with the mission of
exchanging and disseminating
information on all issues relevant to
people affected by the disease.231 The
way in which MS is managed varies
across Europe; hence, the EMSP has set
up an ‘MS barometer’ to record the
experiences of patients with MS with
regard to health care and quality of life,
and to allow comparisons of these
experiences across Europe. The aim is
to identify which aspects of the disease
are well managed and in which
countries, as well as in what areas
healthcare providers need to improve
their policies and practices.

In addition to providing patients with
information, an equivalent organization
for AF could serve to collate and
compare data from different countries
in Latin America, potentially identifying
successes and benchmarks for
management and helping to drive
improvements where necessary. It is
hoped that the establishment of the
Arrhythmia Alliance/Atrial Fibrillation
Association in many Latin American

An optimized continuum of care

Continuity of care, involving continuing
communication between healthcare
providers, is essential for high-quality
care. As the provision of health care
often involves several different service
providers, continuity of care is defined as
‘coherent health care with a seamless
transition over time between various
providers in different settings’.226

Biem et al. have described seven
characteristics (the seven Cs) of optimal
continuity of care:226

1. Regular contact between patients
and healthcare providers

2. Collaboration between healthcare
professionals and patients in
educating and “empowering” the
patient

3. Communication between healthcare
providers

4. Coordination of the multidisciplinary
teams involved, with clear
identification of different roles

5. Contingency plans in the form of
access to healthcare professionals
out of hours to answer questions
and address concerns

6. Convenience – achieved, for
example, by avoiding the need for
patients to keep repeating
information and by considering
home monitoring

7. Consistency of the advice provided
by different professionals and
implementation of, and adherence
to, clinical practice guidelines

The close monitoring required in
patients receiving VKA therapy can be
problematic in ensuring continuity of
care. When patients are transferred to
other healthcare providers or to different
settings, such as during hospitalization
or at discharge, critical information can
be lost. Indeed, transferring patients at
night time and at weekends has been
reported to increase death rate.227,228

Comprehensive, timely, and appropriate
discharge information is essential –
possibly in some portable format229 – so

Comprehensive,
timely discharge
information is
essential for
appropriate
primary care

follow-up



Case study: the importance of continuity of care

A 75-year-old man with a history of diabetes, high blood pressure, and 
osteoarthritis presented with a cough at a rural healthcare center. 
Pneumonia and AF were subsequently diagnosed. He received oxygen, 
cefuroxime (for pneumonia), and digoxin (for AF) and was transferred 
to a regional care hospital.

In hospital, the patient was seen by a resident in the emergency room 
and by a senior medical student. After 1 day, he was transferred to a 
medical ward. His condition improved but the AF persisted. Warfarin 
therapy was initiated and a pharmacist provided information on the 
drug. The patient’s wife, who managed all of his medications, was unable 
to travel to visit her husband in this hospital. He was later discharged 
after an INR measurement of 2.0, with a 1-week course of cefuroxime, 
and instructed to remain on metformin (for diabetes), enalapril (for high 
blood pressure), digoxin, and warfarin. He was also told to make an 
appointment with a physician for INR monitoring the next day.

A weekend locum physician received the discharge letter listing the 
diagnoses and medications but not the INR measurement. The repeat 
INR was 2.8. The patient was advised to stay on the same dose and see 
the family doctor on Monday for repeat INR testing.

At home, the patient took ibuprofen for osteoarthritis and some herbal 
pills. On Sunday evening, his wife became worried about bleeding after 
the glucose finger-stick test (used to monitor his diabetes). On Monday, 
when the patient saw the family doctor, his INR was 4.8. The patient 
was advised to take acetaminophen instead of ibuprofen, to stop taking 
the herbal pills and warfarin, and to have his INR tested the next day.

The patient found it difficult to travel to have his INR tested, because of 
arthritis. His wife thought he was on too many medications. At his next 
clinic appointment, he refused warfarin but agreed to start taking aspirin.

One year after the initial diagnosis of AF, the patient suffered a stroke 
which left him with weakness down his right side and speech 
impairment

Case study adapted from Biem et al. 2003226
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the poor, those who live in rural areas,
mothers, children, the elderly, groups at
epidemiologic risk, and those from
indigenous populations, which has
been the case in countries such as
Brazil, Costa Rica, Honduras, and
Panama.33 In a Brazilian study that
sought to determine if healthcare for
older community residents (≥60 years)
was based on health-related criteria
and not on other patient
characteristics, investigators reported
that the use of healthcare services did
not differ by race, ethnicity, or religion,
but that private healthcare insurance
facilitated outpatient access and

countries will lead to the sharing of
best practices, as well as educating and
empowering patients and physicians.

Equal access for all
In addition to possible variations in
literacy, education, income, and care
across countries of the Latin American
region, people of different backgrounds
may have different access to health
care, or their perceptions of the health
care they receive may differ. Access to
health care is an issue for many
countries in the region – population
groups most likely to face inequalities
when accessing health care including

An AF patients’
platform would
make it easier 
to collate data,

identify successes,
and drive

improvements 



Current challenges for stroke prevention in AF

61

Regular reviews,
updates and

endorsement of 
the guidelines will
ensure that they
are relevant to
current clinical

practice

We call for equal
and timely access 
to quality health
care and better
information for 

all patients

the whole of Latin America, as too
many different sets of guidelines can
cause confusion and reduce adherence.
Guidelines also need to be easy to
follow and readily available to all
relevant healthcare professionals.

Summary of current challenges

In summary, numerous challenges
remain in the prevention of stroke in
patients with AF in Latin America. The
level and quality of information on AF
provided to physicians and patients
needs to be improved. Increased
detection of AF by physicians is vital,
and improved education is needed
among patients and healthcare
professionals on the benefit-to-risk
profile of aspirin and VKAs, and on 
the optimum management of patients
receiving VKAs. Healthcare professionals
need to be aware of new anticoagulants
and other therapeutic strategies that
are emerging, as well as advances in
the treatment of AF. It is also important
to encourage patient empowerment
and patient-centered care and ensure
equity of access to health care for all.
Finally, improved implementation of,
and adherence to, guidelines,
development of new guidelines, and
implementation of strategies to ensure
effective communication between
healthcare professionals will improve
patient management, as will optimizing
the continuum of care. All these factors
will contribute to the prevention of
stroke in patients with AF.

increased education facilitated
hospitalization.232 Differences were also
found as a function of age, sex, and
employment status. Under any health
system based on personal recognition
of a health problem, those with
education, a higher income, and better
health insurance are more likely to
access health care.

All patients have a basic right to equal
access to quality medical treatment,
regardless of where they live, their
status or their income.

Collaborative approach to 
guideline development

The efficacy and tolerability of VKAs in
the prevention of stroke in patients with
AF are well established,31 but several
drawbacks can lead to poor adherence
to guidelines, as discussed earlier.

Regular reviews, updates, and
endorsement of the guidelines will
ensure that these are relevant to current
clinical practice and may thereby
increase adherence.53,233 Programs
aimed at improving the implementation
of existing guidelines into clinical
practice would also be of benefit to
Latin American countries. ‘Get With 
The Guidelines-Stroke’, carried out by
the American Heart/Stroke Association,
is an example of an initiative aimed at
improving adherence to the latest
scientific guidelines.61 Mechanisms to
implement a similar program for
guidelines in AF should be explored.
Furthermore, there is a rationale for
providing standardized guidelines for



Key points 

� New anticoagulants in development aim to offer reliable efficacy and
tolerability, with the benefit of simplified dosing and no need for
frequent monitoring or dose adjustment

� Several new oral anticoagulants directly target key steps in the
clotting pathway

� Four oral anticoagulants are in phase III development or have been
recently licensed for use in the prevention of stroke in AF

� New antiplatelet agents and drugs for stabilizing heart rhythm are
also either in advanced stages of development or have also been
approved

� Non-pharmacologic methods for managing abnormal heart rhythm
exist, and research is ongoing in this area

� Surgical procedures are being developed to reduce the risk of clots
reaching the brain
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New anticoagulants
are needed that

offer reliable
efficacy and

tolerability, with
simplified dosing

and no need 
for frequent

monitoring or 
dose adjustment

VKAs are taken orally but interact with
many foods and drugs, have a narrow
therapeutic window and require
frequent dose adjustment and
monitoring, which is often not carried
out in practice. They therefore meet few
of the criteria for an ideal therapy for
stroke prevention in patients with AF.

The search for new anticoagulants has
therefore focused on compounds that
meet more of the criteria for an ideal
anticoagulant. Several new oral
anticoagulants are in development:
relevant phase III trials (large, late-stage
studies) of these drugs – either
published or listed on the global clinical
trials registry, www.clinicaltrials.gov –
are shown in Appendix 2 (page 82). In
the coagulation pathway (Figure 10,
page 40) there are many potential
targets for new anticoagulant agents.
The agents that are currently most
advanced in their development target
single proteins in the coagulation
pathway (Factor Xa and thrombin).234

Those agents that are in phase III
development or have been recently
licensed are discussed in this chapter.

Limitations of VKAs and aspirin restrict
their use and effectiveness in the
prevention of stroke in patients with AF
(see chapter on ‘Stroke prevention in
patients with atrial fibrillation’, page 39).
These limitations have led to an
ongoing search for alternative effective
and convenient therapies. In addition,
there have been developments in
antiarrhythmic drugs used to treat AF.
These developments are discussed in
more detail in this chapter.

Anticoagulant agents

The characteristics of an ideal
anticoagulant for long-term use in a
chronic condition such as AF include:234

�  Effectiveness
�  A good safety profile in a wide

range of patients, including the
elderly

�  A low tendency to interact with food
and other drugs

�  No requirement for regular monitoring
�  Oral administration
�  Administration of fixed doses

without the need for dose
adjustment

New oral
anticoagulants 
are in advanced
stages of clinical

development

New developments for stroke prevention 
in patients with atrial fibrillation
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Oral direct 
Factor Xa inhibitors 

act at a pivotal
point in the
coagulation

pathway to inhibit
thrombin

generation

population (1.7% vs 2.2%, respectively,
p=0.015). Additionally, in the intent-to-
treat population, which followed all
patients randomized in the trial until its
completion, whether or not they
completed the full course of therapy or
switched to other options, rivaroxaban
showed comparable benefits to warfarin
(2.1% vs 2.4%, p<0.001 for non-
inferiority). This result indicates that the
treatment benefits compared with
warfarin were sustained as long as the
patients received rivaroxaban.

For the principal safety measure,
rivaroxaban showed similar rates of
major and non-major clinically relevant
bleeding events, compared with warfarin
(14.9% vs 14.5%, p=0.442). Rates of
major bleeding were also comparable
between rivaroxaban and warfarin
(3.6% vs 3.5%, p=0.576). Patients
treated with rivaroxaban had fewer
intracranial hemorrhages (0.5% vs
0.7%, p=0.019), critical organ bleeding
events (0.8% vs 1.2%, p=0.007), and
bleeding-related deaths (0.2% vs 0.5%,
p=0.003) compared with those treated
with warfarin, but showed increased
rates of hemoglobin/hematocrit drop
(2.8% vs 2.3%, p=0.019) and
transfusions (1.7% vs 1.3%, p=0.044),
compared with warfarin.

Rivaroxaban-treated patients also had
numerically fewer myocardial
infarctions (0.9% vs 1.1%, p=0.121),
and an observed reduction in rates of
all-cause mortality compared with
warfarin (1.9% vs 2.2%, p=0.073),
though these results were not
statistically significantly different.

Apixaban
Phase II studies of apixaban for the
prevention of VTE and treatment of
symptomatic deep vein thrombosis have
been completed,238,239 and help serve as
dose-finding studies for phase III trials of
stroke prevention in patients with AF.
ARISTOTLE, a randomized, double-blind
phase III study, is evaluating the efficacy
and safety of apixaban 5 mg twice daily

Oral direct Factor Xa inhibitors
Factor Xa is the primary site for
amplification in the coagulation
pathway.235 Inhibition of Factor Xa
achieves effective anticoagulation by
inhibiting thrombin generation, while
allowing the vital functions of existing
thrombin to continue, thus potentially
maintaining hemostasis at sites of
hemostatic challenge.235 Oral direct
inhibitors of Factor Xa include
rivaroxaban, apixaban, and edoxaban.
Rivaroxaban and apixaban are both
licensed for the prevention of venous
thromboembolism (VTE) in adult patients
undergoing elective hip or knee
replacement surgery. Rivaroxaban is
approved for this indication in more than
100 countries worldwide. Edoxaban is
approved in Japan for the prevention of
VTE in patients undergoing total knee
arthroplasty, total hip arthroplasty, and
hip fracture surgery. A press release
stated that rivaroxaban has been
submitted for EU marketing
authorization in stroke prevention in
patients with AF, as well as for the
treatment of deep vein thrombosis and
the prevention of recurrent deep vein
thrombosis and pulmonary embolism.236

Unlike VKAs, rivaroxaban does not
require routine coagulation monitoring.
Studies of other oral direct Factor Xa
inhibitors are underway in different
indications, including stroke prevention
in patients with AF.

Rivaroxaban 
ROCKET AF was a randomized, double-
blind phase III study that compared the
efficacy and safety of once-daily
rivaroxaban (20 mg, or 15 mg for patients
with moderate renal impairment) with
dose-adjusted warfarin for the
prevention of stroke in 14264 patients
with AF. Results from this trial were
recently reported at AHA.237

Rivaroxaban was superior to warfarin for
the primary efficacy endpoint, showing
a 21% relative risk reduction (RRR) for
stroke and non-CNS systemic embolism
in the prespecified on-treatment
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Several other
anticoagulants are

in development

of VTEs in adults who have undergone
elective total hip or elective total knee
replacement surgery. Dabigatran is
approved in at least 14 countries,
including the US, Canada, and Japan
for stroke risk reduction in patients
with AF. Approval was based on RE-LY,
a phase III randomized, non-inferiority
study, which compared the efficacy and
safety of dabigatran at doses of 110mg
or 150mg twice daily with dose-
adjusted warfarin (INR 2.0–3.0) for the
prevention of stroke in patients with AF.
RE-LY was a blinded study with regards
to the dabigatran dose given, and open
label with regards to warfarin.
Approximately 18000 patients with AF
and at risk of stroke were enrolled in
this study and followed up for a
median of 2 years.

At a dose of 110mg twice daily,
dabigatran was associated with a similar
rate of stroke and systemic embolism to
dose-adjusted warfarin (1.53% vs
1.69%, respectively) and a significantly
lower rate of major bleeding than
warfarin (2.71% vs 3.36%, respectively,
p=0.003).245 At the higher dose of
dabigatran (150mg twice daily), the rate
of stroke and systemic embolism was
significantly lower than with warfarin
(1.11% vs 1.69%, respectively, p<0.001)
but the rate of major bleeding was
similar to that associated with warfarin
(3.11% vs 3.36%, respectively, p=0.31).
The rate of intracranial bleeding was
significantly lower with both dabigatran
doses (110 mg, 0.23%; 150 mg, 0.30%)
compared with warfarin (0.74%,
p<0.001 for both comparisons).

There were higher rates of myocardial
infarction with dabigatran (110 mg,
0.72% [p=0.07 vs warfarin]; 150 mg
0.74% [p=0.048 vs warfarin])
compared with warfarin (0.53%).245

After the identification of several
additional primary efficacy and safety
outcome events during routine clinical
site closure visits, a post hoc analysis of
the RE-LY study was carried out.246 This
involved checking all primary and

compared with warfarin for stroke
prevention in patients with AF.240 Results
from ARISTOTLE will be presented at the
ESC 2011 meeting. Another phase III
study (AVERROES) investigated whether
apixaban was more effective than aspirin
in preventing stroke in patients with AF
who had failed or were unsuitable for
VKA therapy (Appendix 2, page 82).167

Apixaban was shown to reduce the risk
of stroke or systemic embolism compared
with aspirin with no significantly
increased risk of major hemorrhage.166

Edoxaban (DU-176b) 
Phase II studies have compared the
Factor Xa inhibitor edoxaban with
warfarin in patients with AF; early results
indicate that patients receiving 30mg or
60mg once-daily doses of edoxaban
had a similar incidence of bleeding to
those assigned to warfarin.241 A phase III
study (ENGAGE-AF TIMI48) has also
been initiated to demonstrate the safety
and efficacy profile of two doses of
edoxaban vs warfarin.242 Results are
expected in March 2012.243

Indirect Factor Xa inhibitors
Biotinylated idraparinux is an indirect
inhibitor of Factor Xa that acts via
antithrombin. Unlike the direct Factor Xa
inhibitors in development, biotinylated
idraparinux must be administered by
subcutaneous injection.234 A phase III
study (BOREALIS-AF) was evaluating
whether biotinylated idraparinux,
administered subcutaneously once a
week, was at least as effective as
warfarin for the prevention of stroke
and systemic thromboembolic events in
patients with AF; however, the trial was
discontinued early because of a strategic
decision by the sponsor rather than due
to any safety concern.244

Oral direct thrombin inhibitors
Dabigatran etexilate is an oral direct
thrombin inhibitor. This class of drug
blocks the conversion of fibrinogen to
fibrin in the coagulation pathway.
Dabigatran has been approved in 
83 countries for the primary prevention

Antiplatelet agents
reduce the risk of

blood clots forming 
by inhibiting

aggregation of
platelets 
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New drugs to treat
AF by stabilizing
heart rhythm or
heart rate are in
advanced stages 
of development

unsuitable.253 This study showed that,
compared with aspirin and placebo,
clopidogrel in combination with aspirin
significantly reduced the risk of stroke
in patients with AF but was also
associated with a significantly greater
rate of major bleeding.

Other antiplatelet agents are in phase III
clinical trials (ticagrelor) or have recently
been approved for clinical use
(prasugrel).254 However, there are no
data on the use of these drugs for the
prevention of stroke in patients with AF.

Other pharmaceutical agents

The efficacy and safety of agents in
other classes, such as thromboxane
receptor antagonists (e.g. NCX-4016
and S18886), platelet adhesion
antagonists, and thrombin receptor
antagonists (e.g. vorapaxar), are being
evaluated in phase I and II trials.254

Alternative strategies in 
development

Current strategies are focused on
reducing thromboembolic risk with
drugs that target the process of clot
formation. However, other strategies
are emerging for stroke prevention in
patients with AF. These include:
management of AF itself through the
use of drugs to control heart rhythm
and/or rate; non-pharmacologic
methods that control rhythm and/or
rate or prevent blood clots reaching the
brain; and surgical interventions to
reduce thromboembolic risk.17

New pharmacological methods for
restoring normal heart rhythm
AF itself can be managed using ‘rhythm
control’ or ‘rate control’ strategies. In
rhythm control, drugs are used to
maintain the sinus rhythm of the heart;
in rate control, drugs are used to
maintain a steady heart rate. Examples
of drugs used for rhythm or rate
control include amiodarone, digoxin,
and �-blockers.

secondary efficacy and safety data for
consistency and re-evaluating the study
database for possible underreporting of
events. This analysis led to the
identification of 32 new myocardial
infarction events (4 clinical and 28 silent
myocardial infarctions). Although
observed myocardial infarction rates
were higher with both dabigatran
doses, the statistical significance
previously seen with the higher dose
was no longer evident. 

Rates of dyspepsia were significantly
higher with both dabigatran doses 
(110mg, 11.8%; 150 mg, 11.3%)
compared with warfarin (5.8%, p<0.001
for both comparisons).245 Further studies
of dabigatran and other direct thrombin
inhibitors are ongoing.247,248

Other anticoagulants
There are several other oral
anticoagulants in earlier stages of
development for stroke prevention in
AF. Agents that have been studied in
phase II trials include the direct
thrombin inhibitor AZD0837, the
indirect thrombin inhibitor odiparcil,
and the direct Factor Xa inhibitors
YM150 and betrixaban.248–252

Antiplatelet agents

Clopidogrel is an inhibitor of platelet
aggregation. Reduced platelet
aggregation reduces the risk of a blood
clot forming and helps to prevent
another heart attack or stroke.
Clopidogrel is currently indicated for
the prevention of atherothrombotic
events in patients suffering from heart
attack, ischemic stroke, or established
peripheral arterial disease and in
patients suffering from acute coronary
syndrome. Studies have assessed the
efficacy and safety of clopidogrel for
stroke prevention in patients with AF.
The ACTIVE-A trial investigated the
effects of clopidogrel in combination
with aspirin for the prevention of stroke
in patients who had an increased risk of
stroke and for whom VKA therapy was
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Surgical procedures
are being

developed to
reduce the risk of

blood clots
traveling from the
heart to the brain 

Existing data suggest that catheter
ablation is more effective than
antiarrhythmic drug therapy in
maintaining normal heart rhythm.258

Whether this intervention results in
fewer AF-related strokes requires
testing in clinical trials. The efficacy 
of surgery versus antiarrhythmic drug
therapy has yet to be assessed in
clinical trials.

Surgical interventions to reduce
thromboembolic risk
In patients with non-valvular AF, more
than 90% of blood clots form in the
left atrial appendage (part of the left
atrium).17 Closing the left atrial
appendage may therefore be an
effective way to reduce the risk of
blood clots and stroke. Several new
occlusion devices have been developed
that allow the left atrial appendage to
be blocked off. Such devices are
designed to be placed permanently just
behind, or at the opening of, the left
atrial appendage. Once in place, they
should prevent any blood clots of a
harmful size from entering the
bloodstream and ultimately causing
stroke.259,260 In Latin America, occlusion
devices are used in Argentina, Brazil,
Chile, and Venezuela. The results of a
recently published trial showed that the
efficacy of percutaneous closure of the
left atrial appendage with an occlusion
device was non-inferior to that of
warfarin therapy. Although there was a
higher rate of adverse events in the
intervention group compared with
warfarin, the authors concluded that
closure of the left atrial appendage
might provide an alternative strategy to
chronic warfarin therapy for stroke
prophylaxis in patients with AF.261

Next steps

To summarize, there are several
pharmacologic agents that have been
developed for use in patients with AF,
including the new oral anticoagulants
rivaroxaban, dabigatran, apixaban, and
edoxaban. Non-pharmacologic

Dronedarone is a new antiarrhythmic
drug that is licensed for maintaining
normal heart rhythms in patients with 
a history of AF or atrial flutter in the US,
and for use in clinically stable adult
patients with a history of, or current,
non-permanent AF to prevent recurrence
of AF, or to lower ventricular rate in the
UK. In a phase III study of 4628 patients
with AF (the ATHENA study), dronedarone
was shown to reduce the incidence of
death or hospitalization due to
cardiovascular events compared with
placebo.255 In a post hoc analysis of the
ATHENA data, dronedarone administered
over a follow-up period averaging 
21months was also associated with a
reduced risk of stroke compared with
placebo, particularly in patients with
multiple risk factors for stroke.256 Rare but
severe cases of hepatic injury have been
reported with the use of dronedarone.257

Non-pharmacologic methods
Non-pharmacologic interventions for
stroke prevention in AF concentrate on
eliminating the AF itself or stopping
potentially harmful blood clots reaching
the brain.

Non-pharmacologic management of
abnormal heart rhythm
There are numerous non-pharmacologic
methods for the management of
abnormal heart rhythm.17 These include:
�  Electrical cardioversion (the process

by which an abnormally fast heart
rate or disturbance in heart rhythm
is terminated by the delivery of an
electric current to the heart at a
specific moment in the heart cycle)

�  Catheter ablation (an invasive
procedure used to remove a faulty
electrical pathway from the heart)

�  Surgical procedures (open-heart
surgery or minimally invasive
procedures that also serve to remove
the faulty electrical pathways from
the heart)

�  Installation of a device into the wall
of the left atrial appendage of the
heart (a procedure aimed at closing/
occluding the left atrial appendage)

Research into 
non-pharmacologic

methods for
managing

abnormal heart
rhythm is also

ongoing
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A new global registry of a different
magnitude has now been established
with a truly international reach. The
Global Anticoagulant Registry in the
FIELD (GARFIELD) is prospectively
following 50000 patients newly
diagnosed with AF and 5000 patients
with previously diagnosed AF – all eligible
for long-term anticoagulant therapy –
over 6 years.263 Patients are being
included and followed, regardless of
whether or not they receive appropriate
therapy. The GARFIELD registry is
documenting details such as the risk
factors, treatment patterns and clinical
events associated with AF, and will
provide a picture of the real-life global
burden of the condition. In addition, it
will show how the new advances in
therapy, particularly new anticoagulants,
can contribute to the prevention of
stroke in patients with AF.264

In addition, a number of hospital-based
stroke registries exist.265 The Luis
Vernaza Hospital Stroke registry in
Ecuador included 500 Hispanic patients
with a first stroke. Results from the
registry suggest that the pattern of
stroke is different in Hispanics compared
with other ethnic groups; the prevalence
of cerebral hemorrhage is 2–3 times
higher in Hispanics than in whites but is
similar to that observed in Chinese.266

It is hoped that the availability of new
therapy options, together with a greater
understanding of their impact on the
burden of stroke, will pave the way for
better management of patients with AF.

approaches to the management of
arrhythmia and surgical interventions to
reduce thromboembolic risk are also
being developed.

Valuable insights into the impact of
these new therapies on the prevention
of stroke in patients with AF can be
gained from registries. A number of
registries of AF patients are in existence
in Latin America, some of which are
country specific.

The Board of Electrophysiology and
Arrhythmias of the South American
Society of Cardiology is currently
conducting a registry on the prevalence
of AF in the cardiology consultation in
South America (REFASUD).262 The
REFASUD is an online-based registry that
consists of a questionnaire that
physicians complete over a given period
(2–4 weeks) for each patient with AF
that they encounter. The questionnaire
consists of demographic data, types of
fibrillation, underlying heart disease, and
treatment strategies undertaken.262 The
study will offer a valuable insight into
the epidemiology of AF in South
America in order to improve intervention
strategies for patients with AF.

The First National Registry of Chronic
Atrial Fibrillation of Argentina included
945 consecutive patients with chronic
AF; of these, 615 were followed up at
2 years.156 The mortality rate was high,
and the lowest survival rate was
associated with older age, left
ventricular dysfunction, and lack of
anticoagulation at admission.



68

Avoid a stroke crisis in Latin America

References

12. Wolf PA, Abbott RD, Kannel WB. Atrial
fibrillation as an independent risk factor for
stroke: the Framingham Study. Stroke
1991;22:983–8

13. Marini C, De Santis F, Sacco S et al.
Contribution of atrial fibrillation to
incidence and outcome of ischemic stroke:
results from a population-based study.
Stroke 2005;36:1115–9

14. Gage BF, Waterman AD, Shannon W et al.
Validation of clinical classification schemes
for predicting stroke: results from the
National Registry of Atrial Fibrillation. JAMA
2001;285:2864–70

15. Lip GY, Nieuwlaat R, Pisters R et al. Refining
clinical risk stratification for predicting stroke
and thromboembolism in atrial fibrillation
using a novel risk factor based approach: The
Euro Heart Survey on Atrial Fibrillation. Chest
2010;137:263–72

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

17. Iqbal MB, Taneja AK, Lip GY et al. Recent
developments in atrial fibrillation. BMJ
2005;330:238–43

18. Jørgensen HS, Nakayama H, Reith J et al.
Acute stroke with atrial fibrillation. The
Copenhagen Stroke Study. Stroke
1996;27:1765–9

19. Cantú-Brito C, Ruiz-Sandoval JL, Murillo-
Bonilla LM et al. The first Mexican
multicenter register on ischaemic stroke
(the PREMIER study): demographics, risk
factors and outcome. Int J Stroke
2011;6:93–4

20. Zimerman LI, Fenelon G, Martinelli 
Filho M et al. Sociedade Brasileira de
Cardiologia. [Brazilian guidelines on atrial
fibrillation]. Arq Bras Cardiol 2009;92:1–39

21. Fuenmayor AJ, Fuenmayor AM. Non
pharmacological treatment of atrial
fibrillation. Avances Cardiol 2009;29:286–95

22. Lip GY, Lim HS. Atrial fibrillation and stroke
prevention. Lancet Neurol 2007;6:981–93

23. Bungard TJ, Ghali WA, Teo KK et al. Why
do patients with atrial fibrillation not
receive warfarin? Arch Intern Med
2000;160:41–6

24. Gladstone DJ, Bui E, Fang J et al. Potentially
preventable strokes in high-risk patients
with atrial fibrillation who are not
adequately anticoagulated. Stroke
2009;40:235–40

1. World Health Organization. Deaths from
stroke. In: The Atlas of Heart Disease and
Stroke. Mackay J, Menash G (editors)
Geneva, Switzerland: World Health
Organization; 2004. http://www.who.int/
cardiovascular_diseases/en/cvd_
atlas_15_burden_stroke.pdf. Accessed
February 2011

2. World Health Organization. The global
burden of disease: 2004 update. 2008.
http://www.who.int/healthinfo/global_
burden_disease/GBD_report_2004
update_full.pdf. Accessed March 2011

3. World Health Organization. The global
burden of disease: 2004 update. Disease
and injury country estimates. Death and
DALY estimates for 2004 by cause for WHO
Member States. 2009.
http://www.who.int/entity/healthinfo/
global_burden_disease/
gbddeathdalycountryestimates
2004.xls. Accessed February 2011

4. Yach D, Hawkes C, Gould CL et al. 
The global burden of chronic diseases:
overcoming impediments to prevention and
control. JAMA 2004;291:2616–22

5. Wolfe C, Rudd A. The Burden of Stroke
White Paper: Raising awareness of the
global toll of stroke-related disability and
death. 2007. http://www.safestroke.
org/Portals/10/FINAL Burden of Stroke.pdf.
Accessed March 2011

6. Wolfe CD. The impact of stroke. Br Med
Bull 2000;56:275–86

7. Carod-Artal FJ, Ferreira CL, Trizotto DS et al.
Burden and perceived health status among
caregivers of stroke patients. Cerebrovasc
Dis 2009;28:472–80

8. World Health Organization. The global
burden of disease: 2004 update. Regional
burden of disease estimates for 2004.
Incidence and prevalence for MDG regions.
2008. http://www.who.int/
healthinfo/global_burden_disease/
estimates_regional/en/index.html. Accessed
March 2011 

9. Christensen MC, Previgliano I, Capparelli FJ
et al. Acute treatment costs of intracerebral
hemorrhage and ischemic stroke in
Argentina. Acta Neurol Scand
2009;119:246–53

10. Christensen MC, Valiente R, Sampaio SG et
al. Acute treatment costs of stroke in Brazil.
Neuroepidemiology 2009;32:142–9

11. Du X, McNamee R, Cruickshank K. Stroke
risk from multiple risk factors combined
with hypertension: a primary care based
case-control study in a defined population
of northwest England. Ann Epidemiol
2000;10:380–8



69

References

36. Pan American Health Organization.
Regional strategy and plan of action on an
integrated approach to the prevention and
control of chronic diseases. 2007.
http://www.paho.org/english/ad/dpc/nc/
reg-strat-cncds.pdf. Accessed March 2011

37. Ministers of Health of the Americas. Health
agenda for the Americas 2008–2017.
2007. http://new.paho.org/hq/
dmdocuments/2009/Health_Agenda_
for_the_Americas_2008–2017.pdf.
Accessed March 2011

38. Pan American Health Organization.
PanAmerican STEPS, the PAHO/WHO
stepwise approach to chronic
noncommunicable disease risk-factor
surveillance. 2010. http://www.paho.org/
English/AD/DPC/NC/panam-steps.htm.
Accessed March 2011

39. World Health Organization. The global
burden of disease: 2004 update. Disease
and injury regional estimates for 2004.
Deaths for MDG regions. 2008.
http://www.who.int/entity/healthinfo/
global_burden_disease/DTHMDG 2004.xls.
Accessed March 2011

40. World Health Organization. Cardiovascular
diseases (CVDs): Fact sheet No. 317. 2011.
http://www.who.int/
mediacentre/factsheets/fs317/
en/index.html. Accessed March 2011

41. World Health Summit 2010 – Partner
Information. Challenging the worldwide
cardiovascular crisis. 2010.
http://www.worldhealthsummit.org/
index.php?id=384. Accessed February 2011

42. World Health Organization. The global
burden of disease: 2004 update. Projections
of mortality and burden of disease, 2004–
2030. Projected deaths for MDG regions,
baseline. 2008.
http://www.who.int/entity/healthinfo/
global_burden_disease/DthMDG_
2030.xls. Accessed March 2011

43. World Health Organization. Preventing
chronic diseases: a vital investment. 2005.
http://www.who.int/chp/chronic_
disease_report/full_report.pdf. Accessed
March 2011

44. World Health Organization. The World
Health Report 2003: shaping the future.
2003. http://www.who.int/whr/2003/en/
whr03_en.pdf. Accessed March 2011

45. Pan American Health Organization. STEPwise
approach to stroke surveillance (STEPS
Stroke). 2010. http://www.paho.org/
English/AD/DPC/NC/steps-stroke.htm.
Accessed March 2011

46. Hart RG, Benavente O, McBride R et al.
Antithrombotic therapy to prevent stroke in
patients with atrial fibrillation: a meta-
analysis. Ann Intern Med 1999;131:492–501

25. Hirsh J, Dalen J, Anderson DR et al. Oral
anticoagulants: mechanism of action, clinical
effectiveness, and optimal therapeutic range.
Chest 2001;119:8S–21S

26. Turpie AG. Warfarin replacements:
mechanisms underlying emerging agents.
Can J Cardiol 2008;24 Suppl C:56C–60C

27. US Preventive Services Task Force. Aspirin for
the prevention of cardiovascular disease:
U.S. Preventive Services Task Force
recommendation statement. Ann Intern
Med 2009;150:396–404

28. Dorsch MP, Lee JS, Lynch DR et al. Aspirin
resistance in patients with stable coronary
artery disease with and without a history of
myocardial infarction. Ann Pharmacother
2007;41:737–41

29. Palikhe NS, Kim SH, Park HS. What do we
know about the genetics of aspirin
intolerance? J Clin Pharm Ther
2008;33:465–72

30. Patel D, Moonis M. Clinical implications of
aspirin resistance. Expert Rev Cardiovasc
Ther 2007;5:969–75

31. Fuster V, Rydén LE, Cannom DS et al.
ACC/AHA/ESC 2006 guidelines for the
management of patients with atrial
fibrillation. A report of the American
College of Cardiology/American Heart
Association Task Force on Practice
Guidelines and the European Society of
Cardiology Committee for Practice
Guidelines (Writing Committee to Revise
the 2001 Guidelines for the Management
of Patients With Atrial Fibrillation):
developed in collaboration with the
European Heart Rhythm Association and
the Heart Rhythm Society. Circulation
2006;114:e257–e354

32. Kirchhof P, Auricchio A, Bax J et al.
Outcome parameters for trials in atrial
fibrillation: recommendations from a
consensus conference organized by the
German Atrial Fibrillation Competence
NETwork and the European Heart Rhythm
Association. Europace 2007;9:1006–23

33. Pan American Health Organization. Health
in the Americas 2007 Volume 4 – Regional.
Chapter 4 – Public policies and health
systems and services. Scientific and
technical publication No. 622. 2007.
http://www.paho.org/hia/
vol1regionalingcap4.html. Accessed 
March 2011

34. Pan American Health Organization. Health
in the Americas 2007 Volume 1 – Regional.
Chapter 1 – Health in the context of
development. Scientific and technical
publication No. 622. 2007.
http://www.paho.org/hia/archivosvol1/
volregionaling/HIA07 Regional Volume ENG
Ch 1.pdf. Accessed March 2011

35. Morris K. UN raises priority of non-
communicable diseases. Lancet
2010;375:1859



70

Avoid a stroke crisis in Latin America

60. Nieuwlaat R, Olsson SB, Lip GY et al.
Guideline-adherent antithrombotic
treatment is associated with improved
outcomes compared with undertreatment
in high-risk patients with atrial fibrillation.
The Euro Heart Survey on Atrial Fibrillation.
Am Heart J 2007;153:1006–12

61. American Heart Association. Get with
guidelines – Stroke overview. 2011.
http://www.heart.org/HEARTORG/
HealthcareResearch/
GetWithTheGuidelinesHFStroke/
GetWithTheGuidelinesStrokeHomePage/
Get-With-The-Guidelines-Stroke-
Overview_UCM_308021_Article.jsp.
Accessed March 2011

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

63. Fuster V, Ryden LE, Cannom DS et al. 2011
ACCF/AHA/HRS focused updates
incorporated into the ACC/AHA/ESC 2006
guidelines for the management of patients
with atrial fibrillation: a report of the
American College of Cardiology
Foundation/American Heart Association
Task Force on practice guidelines.
Circulation 2011;123:e269–e367

64. Consejo de Salubridad General. [Diagnosis
and treatment of atrial fibrillation]. 2009.
http://www.cenetec.
salud.gob.mx/descargas/gpc/
CatalogoMaestro/014_GPC_Fibrilacion
Auricular/SS_014_08_GRR.pdf. Accessed
March 2011

65. Sociedad Argentina de Cardiología.
[Consensus on atrial fibrillation]. Rev Argent
Cardiol 2005;73:469–85

66. Easton JD, Saver JL, Albers GW et al.
Definition and evaluation of transient
ischemic attack: a scientific statement for
healthcare professionals from the American
Heart Association/American Stroke
Association Stroke Council; Council on
Cardiovascular Surgery and Anesthesia;
Council on Cardiovascular Radiology and
Intervention; Council on Cardiovascular
Nursing; and the Interdisciplinary Council
on Peripheral Vascular Disease. The
American Academy of Neurology affirms
the value of this statement as an
educational tool for neurologists. Stroke
2009;40:2276–93

67. Chandratheva A, Mehta Z, Geraghty OC et
al. Population-based study of risk and
predictors of stroke in the first few hours
after a TIA. Neurology 2009;72:1941–7

68. World Health Organization. The atlas of
heart disease and stroke. 2004.
http://www.who.int/cardiovascular_
diseases/resources/atlas/en. Accessed
February 2011

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

48. Singer DE, Albers GW, Dalen JE et al.
Antithrombotic therapy in atrial fibrillation:
the Seventh ACCP Conference on
Antithrombotic and Thrombolytic Therapy.
Chest 2004;126:429S–56S

49. Murphy NF, Simpson CR, Jhund PS et al. A
national survey of the prevalence,
incidence, primary care burden and
treatment of atrial fibrillation in Scotland.
Heart 2007;93:606–12

50. de Miranda AP, Ciabotti GP, Zabukas DV et
al. The art state of atrial fibrillation. Rev
Bras Clin Med 2009;7:261–6

51. Kawabata-Yoshihara LA, Bensenor IM,
Kawabata VS et al. Prevalence of
electrocardiographic findings in elderly
individuals: the Sao Paulo aging & health
study. Arq Bras Cardiol 2009;93:602–6

52. Kirchhof P, Bax J, Blomstrom-Lundquist C et
al. Early and comprehensive management
of atrial fibrillation: executive summary of
the proceedings from the 2nd AFNET-EHRA
consensus conference ‘research
perspectives in AF’. Eur Heart J
2009;30:2969–77c

53. Bungard TJ, Ghali WA, McAlister FA et al.
Physicians’ perceptions of the benefits and
risks of warfarin for patients with
nonvalvular atrial fibrillation. Can Med
Assoc J 2001;165:301–2

54. Man-Son-Hing M, Laupacis A.
Anticoagulant-related bleeding in older
persons with atrial fibrillation: physicians’
fears often unfounded. Arch Intern Med
2003;163:1580–6

55. Friberg L, Hammar N, Ringh M et al. Stroke
prophylaxis in atrial fibrillation: who gets it
and who does not? Report from the
Stockholm Cohort-study on Atrial
Fibrillation (SCAF-study). Eur Heart J
2006;27:1954–64

56. Macedo PG, Ferreira NE, Silva BT et al. [Oral
anticoagulation in patients with atrial
fibrillation: from guidelines to bedside]. Rev
Assoc Med Bras 2010;56:56–61

57. Sobral Filho DC, da Costa IF, de Melo ME et
al. [Main causes of anticoagulation under-
utilization in patients with atrial fibrillation
and thromboembolic risk factors]. Replampa
2005;18:222. Abstract 76

58. Cantu C, Arauz A, Ruiz-Sandoval JL et al.
Underuse of antithrombotic therapy and
clinical outcome in patients with acute
ischemic stroke and atrial fibrillation in a
Hispanic population. Stroke 2011;42:e346–
e347. Abstract P323

59. Fornari LS, Calderaro D, Nassar IB et al.
Misuse of antithrombotic therapy in atrial
fibrillation patients: frequent, pervasive and
persistent. J Thromb Thrombolysis
2007;23:65–71



71

References

82. Mayo NE, Wood-Dauphinee S, Ahmed S et
al. Disablement following stroke. Disabil
Rehabil 1999;21:258–68

83. Díaz TV, Illanes DS, Reccius MA et al.
[Evaluation of a stroke unit at a university
hospital in Chile]. Rev Med Chil
2006;134:1402–8

84. Martínez HR, Rangel-Guerra RA, Marfil-
Rivera A et al. Cost of stroke in Mexico. 
J Stroke Cerebrovasc Dis 1995;5:244–7

85. Asplund K, Marké L-Å, Terént A et al. Costs
and gains in stroke prevention: European
perspective. Cerebrovasc Dis 1993;3 Suppl
1:34–42

86. Kannel WB, Wolf PA, Benjamin EJ et al.
Prevalence, incidence, prognosis, and
predisposing conditions for atrial fibrillation:
population-based estimates. Am J Cardiol
1998;82:2N–9N

87. The European Stroke Organisation (ESO)
Executive Committee, ESO Writing
Committee. Guidelines for management of
ischaemic stroke and transient ischaemic
attack 2008. Cerebrovasc Dis 2008;25:
457–507

88. Kjellström T, Norrving B, Shatchkute A.
Helsingborg Declaration 2006 on European
stroke strategies. Cerebrovasc Dis
2007;23:231–41

89. Marmot MG, Poulter NR. Primary prevention
of stroke. Lancet 1992;339:344–7

90. American College of Cardiology.
CardioSmart. Atrial fibrillation. 2010.
http://www.cardiosmart.org/HeartDisease/
CTT.aspx?id=222. Accessed June 2011

91. Hart RG, Pearce LA. Current status of stroke
risk stratification in patients with atrial
fibrillation. Stroke 2009;40:2607–10

92. Pieri A, Spitz M, Lopes TO et al. Prevalence
of cardiovascular risk factors among elderly
Brazilians over eighty with ischemic stroke.
Arq Neuropsiquiatr 2008;66:454–7

93. NHS Choices. Atrial fibrillation. 2009.
http://www.nhs.uk/conditions/
Atrial-fibrillation. Accessed February 2011

94. Lip GY, Beevers DG, Singh SP et al. ABC of
atrial fibrillation. Aetiology,
pathophysiology, and clinical features. BMJ
1995;311:1425–8

95. Labadet C, Liniadot G, Ferreiros ER et al.
[Results of the First National Study, a
prospective, multicenter study of chronic
atrial fibrillation in the republic of Argentina].
Rev Argent Cardiol 2001;69:49–67

96. Gudbjartsson DF, Arnar DO, Helgadottir A
et al. Variants conferring risk of atrial
fibrillation on chromosome 4q25. Nature
2007;448:353–7

97. Aizer A, Gaziano JM, Cook NR et al. Relation
of vigorous exercise to risk of atrial
fibrillation. Am J Cardiol 2009;103:1572–7

98. Farrar MW, Bogart DB, Chapman SS et al.
Atrial fibrillation in athletes. Mo Med
2006;103:297–301

69. Cantú-Brito C, Majersik JJ, Sánchez BN
et al. Door-to-door capture of incident and
prevalent stroke cases in Durango, Mexico:
the brain attack surveillance in Durango
study. Stroke 2011;42:601–6

70. Cantú-Brito C, Majersik JJ, Sánchez BN
et al. Hospitalized stroke surveillance in the
community of Durango, Mexico: the brain
attack surveillance in Durango study. Stroke
2010;41:878–84

71. Lavados PM, Sacks C, Prina L et al. Incidence,
30-day case-fatality rate, and prognosis of
stroke in Iquique, Chile: a 2-year community-
based prospective study (PISCIS project).
Lancet 2005;365:2206–15

72. Minelli C, Fen LF, Minelli DP. Stroke
incidence, prognosis, 30-day, and 1-year
case fatality rates in Matao, Brazil: a
population-based prospective study. Stroke
2007;38:2906–11

73. United Nations. Population Division
Department of Economic and Social Affairs.
World population ageing 1950–2050.
Annexes. Countries or areas. Brazil. 2002.
http://www.un.org/esa/population/
publications/worldageing19502050/
pdf/052brazi.pdf. Accessed March 2011

74. United Nations. Population Division
Department of Economic and Social Affairs.
World population ageing 1950–2050.
Executive summary New York. 2002.
http://www.un.org/esa/population/
publications/worldageing19502050/
pdf/62executivesummary_english.pdf.
Accessed March 2011

75. Daniel K, Wolfe CD, Busch MA et al. What
are the social consequences of stroke for
working-aged adults? A systematic review.
Stroke 2009;40:e431–40

76. Bevan H, Sharma K, Bradley W. Stroke in
young adults. Stroke 1990;21:382–6

77. Camargo EC, Bacheschi LA, Massaro AR.
Stroke in Latin America. Neuroimaging Clin
N Am 2005;15:283–96, x

78. Morgenstern LB, Smith MA, Lisabeth LD et
al. Excess stroke in Mexican Americans
compared with non-Hispanic Whites: the
Brain Attack Surveillance in Corpus Christi
Project. Am J Epidemiol 2004;160:376–83

79. Simpson JR, Zahuranec DB, Lisabeth LD et
al. Mexican Americans with atrial fibrillation
have more recurrent strokes than do non-
Hispanic whites. Stroke 2010;41:2132–6

80. Cabral NL, Goncalves AR, Longo AL et al.
Incidence of stroke subtypes, prognosis and
prevalence of risk factors in Joinville, Brazil: a
2 year community based study. J Neurol
Neurosurg Psychiatry 2009;80:755–61

81. Kappelle LJ, Adams HP, Jr., Heffner ML
et al. Prognosis of young adults with
ischemic stroke. A long-term follow-up
study assessing recurrent vascular events
and functional outcome in the Iowa
Registry of Stroke in Young Adults. Stroke
1994;25:1360–5



72

Avoid a stroke crisis in Latin America

111. Hughes M, Lip GY. Stroke and
thromboembolism in atrial fibrillation: a
systematic review of stroke risk factors, risk
stratification schema and cost effectiveness
data. Thromb Haemost 2008;99:295–304

112. Frost L, Vukelic AL, Godtfredsen J et al. Age
and risk of stroke in atrial fibrillation:
evidence for guidelines?
Neuroepidemiology 2007;28:109–15

113. Lip GY, Frison L, Halperin JL et al.
Identifying patients at high risk for stroke
despite anticoagulation: a comparison of
contemporary stroke risk stratification
schemes in an anticoagulated atrial
fibrillation cohort. Stroke 2010;41:2731–8

114. Atrial Fibrillation Investigators. Risk factors
for stroke and efficacy of antithrombotic
therapy in atrial fibrillation. Analysis of
pooled data from five randomized
controlled trials. Arch Intern Med
1994;154:1449–57

115. Stroke Prevention in Atrial Fibrillation
Investigators. Stroke Prevention in Atrial
Fibrillation Study. Final results. Circulation
1991;84:527–39

116. Baruch L, Gage BF, Horrow J et al. Can
patients at elevated risk of stroke treated
with anticoagulants be further risk
stratified? Stroke 2007;38:2459–63

117. Stroke Risk in Atrial Fibrillation Working
Group. Comparison of 12 risk stratification
schemes to predict stroke in patients with
nonvalvular atrial fibrillation. Stroke
2008;39:1901–10

118. Goto S, Bhatt DL, Rother J et al. Prevalence,
clinical profile, and cardiovascular outcomes
of atrial fibrillation patients with
atherothrombosis. Am Heart J
2008;156:855–63

119. Poli D, Lip GY, Antonucci E et al. Stroke risk
stratification in a ‘real-world’ elderly
anticoagulated atrial fibrillation population. J
Cardiovasc Electrophysiol 2011;22:25–30

120. van Staa TP, Setakis E, Di Tanna GL et al. A
comparison of risk stratification schema for
stroke in 79884 atrial fibrillation patients in
general practice. J Thromb Haemost
2010;9:39–48

121. Pisters R, Lane DA, Nieuwlaat R et al. A
novel user-friendly score (HAS-BLED) to
assess 1-year risk of major bleeding in
patients with atrial fibrillation: the Euro
Heart Survey. Chest 2010;138:1093–100

122. Schneck M, Lei X. Cardioembolic stroke.
eMedicine Neurology 2008. 2008.
http://emedicine.medscape.com/article/
1160370-overview. Accessed February 2011

123. Lavados PM, Sacks C, Prina L et al.
Incidence, case-fatality rate, and prognosis
of ischaemic stroke subtypes in a
predominantly Hispanic-Mestizo population
in Iquique, Chile (PISCIS project): a
community-based incidence study. Lancet
Neurol 2007;6:140–8

99. National Institute for Health and Clinical
Excellence. Understanding NICE guidance:
atrial fibrillation. 2006.
http://www.nice.org.uk/nicemedia/pdf/
CG036publicinfo.pdf. Accessed April 2011

100. National Collaborating Centre for Chronic
Conditions. Atrial fibrillation: national clinical
guideline for management in primary and
secondary care. 2006. http://www.nice.org.uk/
nicemedia/pdf/cg036fullguideline.pdf.
Accessed February 2011

101. AF AWARE. AF AWARE cardiology groups
call for greater awareness and better
education on atrial fibrillation. Press release.
2009. http://www.world-heart-
federation.org/press/press-releases/detail/
article/af-aware-cardiology-groups-call-for-
greater-awareness-and-better-education-
on-atrial-fibrillation. Accessed March 2011

102. Go AS, Hylek EM, Phillips KA et al.
Prevalence of diagnosed atrial fibrillation in
adults: national implications for rhythm
management and stroke prevention: the
AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study. JAMA
2001;285:2370–5

103. Heeringa J, van der Kuip DAM, Hofman A
et al. Prevalence, incidence and lifetime risk
of atrial fibrillation: the Rotterdam study.
Eur Heart J 2006;27:949–53

104. Lloyd-Jones DM, Wang TJ, Leip EP et al.
Lifetime risk for development of atrial
fibrillation: the Framingham Heart Study.
Circulation 2004;110:1042–6

105. Seshadri S, Wolf PA. Lifetime risk of stroke
and dementia: current concepts, and
estimates from the Framingham Study.
Lancet Neurol 2007;6:1106–14

106. Hobbs FD, Fitzmaurice DA, Mant J et al. 
A randomised controlled trial and cost-
effectiveness study of systematic screening
(targeted and total population screening)
versus routine practice for the detection of
atrial fibrillation in people aged 65 and
over. The SAFE study. Health Technol Assess
2005;9:1–74

107. National Institute for Health and Clinical
Excellence. Atrial fibrillation: the
management of atrial fibrillation. NICE
Clinical Guideline 36. London: NICE; 2006.
http://www.nice.org.uk/nicemedia/
pdf/CG036niceguideline.pdf. Accessed
February 2011

108. Truelsen T, Piechowski-Jozwiak B, Bonita R et
al. Stroke incidence and prevalence in
Europe: a review of available data. 
Eur J Neurol 2006;13:581–98

109. Cabin HS, Clubb KS, Hall C et al. Risk for
systemic embolization of atrial fibrillation
without mitral stenosis. Am J Cardiol
1990;65:1112–6

110. Stewart S, Hart CL, Hole DJ et al. 
A population-based study of the long-term
risks associated with atrial fibrillation: 20-
year follow-up of the Renfrew/Paisley study.
Am J Med 2002;113:359–64



73

References

138. Evers SM, Struijs JN, Ament AJ et al.
International comparison of stroke cost
studies. Stroke 2004;35:1209–15

139. Allender S, Scarborough P, Peto V et al.
European Cardiovascular Disease Statistics:
2008 edition. Brussels: European Heart
Network; 2008.
http://www.ehnheart.org/component/
downloads/downloads/683.html. Accessed
February 2011

140. Pan American Health Organization. Health
in the Americas 2007 Volume 1 – Regional.
An overview of regional health. Scientific
and technical publication No. 622. 2007.
http://www.paho.org/hia/
archivosvol1/volregionaling/HIA07 Regional
Volume ENG-Overview.pdf. Accessed March
2011

141. Bruggenjurgen B, Rossnagel K, Roll S
et al. The impact of atrial fibrillation on the
cost of stroke: the Berlin acute stroke study.
Value Health 2007;10:137–43

142. Ghatnekar O, Glader EL. The effect of atrial
fibrillation on stroke-related inpatient costs
in Sweden: a 3-year analysis of registry
incidence data from 2001. 
Value Health 2008;11:862–8

143. Rane A, Lindh JD. Pharmacogenetics of
anticoagulants. Hum Genomics Proteomics
2010;2010:754919

144. Schwarz UI, Ritchie MD, Bradford Y et al.
Genetic determinants of response to
warfarin during initial anticoagulation. 
N Engl J Med 2008;358:999–1008

145. Lu Y, Won KA, Nelson BJ et al.
Characteristics of the amiodarone-warfarin
interaction during long-term follow-up. Am
J Health Syst Pharm 2008;65:947–52

146. Petersen P, Boysen G, Godtfredsen J
et al. Placebo-controlled, randomised trial
of warfarin and aspirin for prevention of
thromboembolic complications in chronic
atrial fibrillation. The Copenhagen AFASAK
study. Lancet 1989;1:175–9

147. BAATAF Investigators. The effect of low-dose
warfarin on the risk of stroke in patients
with nonrheumatic atrial fibrillation. The
Boston Area Anticoagulation Trial for Atrial
Fibrillation Investigators. N Engl J Med
1990;323:1505–11

148. Connolly SJ, Laupacis A, Gent M et al.
Canadian Atrial Fibrillation Anticoagulation
(CAFA) Study. J Am Coll Cardiol
1991;18:349–55

149. Ezekowitz MD, Bridgers SL, James KE
et al. Warfarin in the prevention of stroke
associated with nonrheumatic atrial
fibrillation. Veterans Affairs Stroke
Prevention in Nonrheumatic Atrial
Fibrillation Investigators. N Engl J Med
1992;327:1406–12

150. EAFT (European Atrial Fibrillation Trial)
Study Group. Secondary prevention in non-
rheumatic atrial fibrillation after transient
ischaemic attack or minor stroke. Lancet
1993;342:1255–62

124. Cantú-Brito C, Ruiz-Sandoval JL, Murillo-
Bonilla LM et al. Acute care and one-year
outcome of Mexican patients with first-ever
acute ischemic stroke: the PREMIER study.
Rev Neurol 2010;51:641–9

125. Winter Y, Wolfram C, Schaeg M et al.
Evaluation of costs and outcome in
cardioembolic stroke or TIA. J Neurol
2009;256:954–63

126. Ferro JM. Cardioembolic stroke: an update.
Lancet Neurol 2003;2:177–88

127. Thrall G, Lane D, Carroll D et al. Quality of
life in patients with atrial fibrillation: a
systematic review. Am J Med
2006;119:448.e1–448.e19

128. Sposato LA, Esnaola MM, Zamora R et al.
Quality of ischemic stroke care in emerging
countries: the Argentinian National Stroke
Registry (ReNACer). Stroke 2008;39:
3036–41

129. Benjamin EJ, Wolf PA, D’Agostino RB et al.
Impact of atrial fibrillation on the risk of
death: the Framingham Heart Study.
Circulation 1998;98:946–52

130. Wattigney WA, Mensah GA, Croft JB.
Increased atrial fibrillation mortality: United
States, 1980-1998. Am J Epidemiol
2002;155:819–26

131. Wu EQ, Birnbaum HG, Mareva M et al.
Economic burden and co-morbidities of
atrial fibrillation in a privately insured
population. Curr Med Res Opin
2005;21:1693–9

132. Coyne KS, Paramore C, Grandy S et al.
Assessing the direct costs of treating
nonvalvular atrial fibrillation in the United
States. Value Health 2006;9:348–56

133. Murphy R, Sackley CM, Miller P et al. Effect
of experience of severe stroke on subjective
valuations of quality of life after stroke. J
Neurol Neurosurg Psychiatry 2001;70:
679–81

134. Gage BF, Cardinalli AB, Owens DK. The
effect of stroke and stroke prophylaxis with
aspirin or warfarin on quality of life. Arch
Intern Med 1996;156:1829–36

135. Steger C, Pratter A, Martinek-Bregel M et
al. Stroke patients with atrial fibrillation
have a worse prognosis than patients
without: data from the Austrian Stroke
registry. Eur Heart J 2004;25:1734–40

136. Grant JS, Glandon GL, Elliott TR et al.
Caregiving problems and feelings
experienced by family caregivers of stroke
survivors the first month after discharge. Int
J Rehabil Res 2004;27:105–11

137. Young AJ, Rogers A, Addington-Hall JM.
The quality and adequacy of care received
at home in the last 3 months of life by
people who died following a stroke: a
retrospective survey of surviving family and
friends using the Views of Informal Carers
Evaluation of Services questionnaire. Health
Soc Care Community 2008;16:419–28



74

Avoid a stroke crisis in Latin America

163. van Walraven C, Hart RG, Singer DE et al.
Oral anticoagulants vs aspirin in nonvalvular
atrial fibrillation: an individual patient meta-
analysis. JAMA 2002;288:2441–8

164. Baigent C, Blackwell L, Collins R et al.
Aspirin in the primary and secondary
prevention of vascular disease: collaborative
meta-analysis of individual participant data
from randomised trials. Lancet
2009;373:1849–60

165. Sato H, Ishikawa K, Kitabatake A et al.
Low-dose aspirin for prevention of stroke in
low-risk patients with atrial fibrillation:
Japan Atrial Fibrillation Stroke Trial. Stroke
2006;37:447–51

166. Connolly SJ, Eikelboom J, Joyner C et al.
Apixaban in patients with atrial fibrillation.
N Engl J Med 2011;364:806–17

167. Eikelboom JW, O’Donnell M, Yusuf S et al.
Rationale and design of AVERROES:
Apixaban versus acetylsalicylic acid to
prevent stroke in atrial fibrillation patients
who have failed or are unsuitable for
vitamin K antagonist treatment. Am Heart J
2010;159:348–53

168. Abdelhafiz AH, Wheeldon NM. Use of
resources and cost implications of stroke
prophylaxis with warfarin for patients with
nonvalvular atrial fibrillation. Am J Geriatr
Pharmacother 2003;1:53–60

169. Lightowlers S, McGuire A. Cost-effectiveness
of anticoagulation in nonrheumatic atrial
fibrillation in the primary prevention of
ischemic stroke. Stroke 1998;29:1827–32

170. Szucs TD, Bramkamp M.
Pharmacoeconomics of anticoagulation
therapy for stroke prevention in atrial
fibrillation: a review. J Thromb Haemost
2006;4:1180–5

171. Jowett S, Bryan S, Mahe I et al. 
A multinational investigation of time and
traveling costs in attending anticoagulation
clinics. Value Health 2008;11:207–12

172. Lip GY, Frison L, Grind M. Effect of
hypertension on anticoagulated patients
with atrial fibrillation. Eur Heart J
2007;28:752–9

173. Du X, Ninomiya T, de Galan B et al. Risks of
cardiovascular events and effects of routine
blood pressure lowering among patients
with type 2 diabetes and atrial fibrillation:
results of the ADVANCE study. Eur Heart J
2009;30:1128–35

174. Wittkowsky AK. Effective anticoagulation
therapy: defining the gap between clinical
studies and clinical practice. Am J Manag
Care 2004;10:S297–306

175. Mesas CE, Veloso HH, De Paola AA.
Anticoagulation for atrial fibrillation:
underutilization in a Brazilian tertiary
outpatient clinic. Clin Cardiol 2004;27:592–3

176. Anderson DR, Gardner MJ, Putnam W et al.
Population-based evaluation of the
management of antithrombotic therapy for
atrial fibrillation. Can J Cardiol
2005;21:257–66

151. Hart RG, Pearce LA, Miller VT et al.
Cardioembolic vs. noncardioembolic strokes
in atrial fibrillation: frequency and effect of
antithrombotic agents in the stroke
prevention in atrial fibrillation studies.
Cerebrovasc Dis 2000;10:39–43

152. Miller VT, Pearce LA, Feinberg WM et al.
Differential effect of aspirin versus warfarin
on clinical stroke types in patients with
atrial fibrillation. Stroke Prevention in Atrial
Fibrillation Investigators. Neurology
1996;46:238–40

153. Frykman V, Beerman B, Ryden L et al.
Management of atrial fibrillation:
discrepancy between guideline
recommendations and actual practice
exposes patients to risk for complications.
Eur Heart J 2001;22:1954–9

154. Hylek EM. Contra: ‘Warfarin should be the
drug of choice for thromboprophylaxis in
elderly patients with atrial fibrillation’.
Caveats regarding use of oral anticoagulant
therapy among elderly patients with atrial
fibrillation. Thromb Haemost 2008;100:
16–7

155. Go AS, Hylek EM, Chang Y et al.
Anticoagulation therapy for stroke
prevention in atrial fibrillation: how well do
randomized trials translate into clinical
practice? JAMA 2003;290:2685–92

156. Labadet C, Ferreirós ER, di Toro D et al.
[Analysis of survival at 2 years, multicenter
and prospective follow-up of the first
national study of chronic atrial fibrillation in
Argentina]. Rev Argent Cardiol
2005;73:192–200

157. Ansell J, Hollowell J, Pengo V et al. Descriptive
analysis of the process and quality of oral
anticoagulation management in real-life practice
in patients with chronic non-valvular atrial
fibrillation: the international study of
anticoagulation management (ISAM). 
J Thromb Thrombolysis 2007;23:83–91

158. Currie CJ, Jones M, Goodfellow J et al.
Evaluation of survival and ischaemic and
thromboembolic event rates in patients with
non-valvar atrial fibrillation in the general
population when treated and untreated with
warfarin. Heart 2006;92:196–200

159. Leiria TL, Pellanda L, Miglioranza MH et al.
[Warfarin and phenprocoumon: experience
of an outpatient anticoagulation clinic]. Arq
Bras Cardiol 2010;94:41–5

160. Esmerio FG, Souza EN, Leiria TL et al.
Constant use of oral anticoagulants:
implications in the control of their adequate
levels. Arq Bras Cardiol 2009;93:549–54

161. Catella-Lawson F. Vascular biology of
thrombosis: platelet-vessel wall interactions
and aspirin effects. Neurology 2001;57:S5–7

162. Mant J, Hobbs FD, Fletcher K et al. Warfarin
versus aspirin for stroke prevention in an
elderly community population with atrial
fibrillation (the Birmingham Atrial
Fibrillation Treatment of the aged study,
BAFTA): a randomised controlled trial.
Lancet 2007;370:493–503



75

References

189. Choudhry NK, Anderson GM, Laupacis A et
al. Impact of adverse events on prescribing
warfarin in patients with atrial fibrillation:
matched pair analysis. BMJ 2006;332:141–5

190. Tversky A, Kahneman D. Judgment under
uncertainty: heuristics and biases. Science
1974;185:1124–31

191. Feinstein AR. The ‘chagrin factor’ and
qualitative decision analysis. Arch Intern
Med 1985;145:1257–9

192. Devereaux PJ, Anderson DR, Gardner MJ et
al. Differences between perspectives of
physicians and patients on anticoagulation in
patients with atrial fibrillation: observational
study. BMJ 2001;323:1218–22

193. Arrhythmia Alliance. ‘Know Your Pulse’
global campaign. 2010.
http://www.heartrhythmcharity.org.uk/
international-area/international-projects-
and-campaigns-1/know-your-pulse.
Accessed February 2011

194. Arrhythmia Alliance. International area. 2010.
http://www.heartrhythmcharity.org.uk/
international-area. Accessed February 2011

195. Aliot E, Breithardt G, Brugada J et al. An
international survey of physician and
patient understanding, perception, and
attitudes to atrial fibrillation and its
contribution to cardiovascular disease
morbidity and mortality. Europace
2010;12:626–33

196. SPEAKaboutAF. The SPEAK about AF survey.
2011. http://www.speakaf.com/
_media/downloads/brochure.pdf. Accessed
March 2011

197. Lip GY, Kamath S, Jafri M et al. Ethnic
differences in patient perceptions of atrial
fibrillation and anticoagulation therapy: the
West Birmingham Atrial Fibrillation Project.
Stroke 2002;33:238–42

198. Arrhythmia Alliance. World Heart Rhythm
week. 2010. http://www.
heartrhythmcharity.org.uk/news-and-
events/events/international-whrw-
events. Accessed February 2011

199. Arrhythmia Alliance in Argentina. Campaign
for the prevention of sudden death. 2010.
http://www.heartrhythmcharity.org.uk/
files/file/trudie_statement/A-A Argentina
article.pdf. Accessed March 2011

200. Arrhythmia Alliance. Arrhythmia Alliance
starts its activities in Argentina. 2010.
http://www.arritmias.org.ar/
acercadeaa.html. Accessed March 2011

201. Atrial Fibrillation Association. AFA Aims.
2011. http://www.atrialfibrillation.org.uk/
atrial-fibrillation-association/aims.html.
Accessed June 2011

202. Arrhythmia Alliance. International patient
information. 2010.
http://www.heartrhythmcharity.org.uk/
patient-area/international-patient-
information. Accessed February 2011

177. Bravata DM, Rosenbeck K, Kancir S et al.
The use of warfarin in veterans with atrial
fibrillation. BMC Cardiovasc Disord
2004;4:18

178. Deplanque D, Leys D, Parnetti L et al. Stroke
prevention and atrial fibrillation: reasons
leading to an inappropriate management.
Main results of the SAFE II study. Br J Clin
Pharmacol 2004;57:798–806

179. McBride D, Bruggenjurgen B, Roll S et al.
Anticoagulation treatment for the reduction
of stroke in atrial fibrillation: a cohort study
to examine the gap between guidelines and
routine medical practice. J Thromb
Thrombolysis 2007;24:65–72

180. Cotrina-Pereyra R, Villar-Astete A, Quevedo-
Torres K. [Efficacy and complications of oral
anticoagulation therapy with warfarin in
patients with heart disease]. Rev Soc Peru
Med Interna 2007;20:95–9

181. Dolan G, Smith LA, Collins S et al. Effect of
setting, monitoring intensity and patient
experience on anticoagulation control: a
systematic review and meta-analysis of the
literature. Curr Med Res Opin
2008;24:1459–72

182. Lip GY, Zarifis J, Watson RD et al. Physician
variation in the management of patients
with atrial fibrillation. Heart 1996;75:200–5

183. Murray NP, Meroni EL, Cárdenas MM et al.
[Age as a determinant factor in the decision
to use oral anticoagulant therapy: clinical
auditing of a prospective program for
anticoagulation control]. Rev Chil Cardiol
2009;28:363–8

184. Hart RG, Aguilar MI. Anticoagulation in
atrial fibrillation: selected controversies
including optimal anticoagulation intensity,
treatment of intracerebral hemorrhage. 
J Thromb Thrombolysis 2008;25:26–32

185. Maeda K, Sakai T, Hira K et al. Physicians’
attitudes toward anticoagulant therapy in
patients with chronic atrial fibrillation.
Intern Med 2004;43:553–60

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

187. Man-Son-Hing M, Nichol G, Lau A et al.
Choosing antithrombotic therapy for elderly
patients with atrial fibrillation who are at
risk for falls. Arch Intern Med
1999;159:677–85

188. Lip GY, Frison L, Halperin JL et al.
Comparative validation of a novel risk score
for predicting bleeding risk in
anticoagulated patients with atrial
fibrillation: the HAS-BLED (Hypertension,
Abnormal Renal/Liver Function, Stroke,
Bleeding History or Predisposition, Labile
INR, Elderly, Drugs/Alcohol Concomitantly)
score. J Am Coll Cardiol 2011;57:173–80



76

Avoid a stroke crisis in Latin America

218. Garcia-Alamino JM, Ward AM, Alonso-
Coello P et al. Self-monitoring and
self-management of oral anticoagulation.
Cochrane Database Syst Rev
2010:CD003839

219. Taborski U, Wittstamm FJ, Bernardo A.
Cost-effectiveness of self-managed
anticoagulant therapy in Germany. Semin
Thromb Hemost 1999;25:103–7

220. Murray E, Fitzmaurice D, McCahon D
et al. Training for patients in a randomised
controlled trial of self management of
warfarin treatment. BMJ 2004;328:437–8

221. Poller L, Keown M, Ibrahim S et al. A
multicentre randomised clinical endpoint
study of PARMA 5 computer-assisted oral
anticoagulant dosage. Br J Haematol
2008;143:274–83

222. Poller L, Keown M, Ibrahim S et al. An
international multicenter randomized study
of computer-assisted oral anticoagulant
dosage vs. medical staff dosage. 
J Thromb Haemost 2008;6:935–43

223. Groene O, Lombarts MJ, Klazinga N et al. Is
patient-centredness in European hospitals
related to existing quality improvement
strategies? Analysis of a cross-sectional survey
(MARQuIS study). Qual Saf Health Care
2009;18 Suppl 1:i44–50

224. Ellis S. The patient-centred care model:
holistic/multiprofessional/reflective. 
Br J Nurs 1999;8:296–301

225. Gage BF, Cardinalli AB, Owens DK. Cost-
effectiveness of preference-based
antithrombotic therapy for patients with
nonvalvular atrial fibrillation. Stroke
1998;29:1083–91

226. Biem HJ, Hadjistavropoulos H, Morgan D et
al. Breaks in continuity of care and the rural
senior transferred for medical care under
regionalisation. Int J Integr Care 2003;3:e03

227. Goldfrad C, Rowan K. Consequences of
discharges from intensive care at night.
Lancet 2000;355:1138–42

228. Bell CM, Redelmeier DA. Mortality among
patients admitted to hospitals on weekends
as compared with weekdays. 
N Engl J Med 2001;345:663–8

229. van Bemmel JH, van Ginneken AM, 
Stam B et al. Virtual electronic patient
records for shared care. Stud Health
Technol Inform 1998;52 Pt 1 Suppl:37–41

230. van Walraven C, Seth R, Austin PC et al.
Effect of discharge summary availability
during post-discharge visits on hospital
readmission. J Gen Intern Med
2002;17:186–92

231. European Multiple Sclerosis Platform. The
European MS platform. 2009. http://www.ms-
in-europe.org/emsp/index.php?kategorie=
emsp. Accessed February 2011

232. Blay SL, Fillenbaum GG, Andreoli SB et al.
Equity of access to outpatient care and
hospitalization among older community
residents in Brazil. Med Care 2008;46:930–7

203. StopAfib.org. StopAfib.org. 2011.
http://www.stopafib.org. Accessed 
June 2011

204. StopAfib.org. Patient and caregiver
resources. 2011. http://www.stopafib.org/
resources.cfm. Accessed February 2011

205. StopAfib.org. Will You Take a Stand
Against Atrial Fibrillation (AF or Afib) and
Stroke? 2011. http://www.stopafib.org/
newsitem.cfm/NEWSID/279. Accessed 
June 2011

206. StopAfib.org. Get Started Learning About
Atrial Fibrillation Guide. 2011.
http://www.stopafib.org/newsitem.cfm/
NEWSID/277. Accessed June 2011

207. AntiCoagulation Europe (UK). Welcome to
AntiCoagulation Europe. 2011.
http://www.anticoagulationeurope.org.
Accessed June 2011

208. AntiCoagulation Europe (UK). It’s about
time campaign. 2009. http://www.anti
coagulationeurope.org/index.php?option
=com_content&view=article&id=47:its-about
-time-campaign&catid=14:campaigns
&Itemid=16. Accessed March 2011

209. Trummer UF, Mueller UO, Nowak P et al.
Does physician-patient communication that
aims at empowering patients improve
clinical outcome? A case study. Patient Educ
Couns 2006;61:299–306

210. Beyth RJ, Quinn L, Landefeld CS. A
multicomponent intervention to prevent
major bleeding complications in older
patients receiving warfarin. A randomized,
controlled trial. Ann Intern Med
2000;133:687–95

211. Lip GY, Agnelli G, Thach AA et al. Oral
anticoagulation in atrial fibrillation: A pan-
European patient survey. Eur J Intern Med
2007;18:202–8

212. Macik BG. The future of anticoagulation
clinics. J Thromb Thrombolysis 2003;
16:55–9

213. Rodgers H, Sudlow M, Dobson R et al.
Warfarin anticoagulation in primary care: a
regional survey of present practice and
clinicians’ views. Br J Gen Pract
1997;47:309–10

214. Pan American Health Organization. Health
situation in the Americas: Basic indicators
2010 report. 2010. http://ais.paho.org/chi/
brochures/2010/BI_2010_ENG.pdf.
Accessed March 2011

215. Chiquette E, Amato MG, Bussey HI.
Comparison of an anticoagulation clinic
with usual medical care: anticoagulation
control, patient outcomes, and health care
costs. Arch Intern Med 1998;158:1641–7

216. McCahon D, Murray ET, Jowett S et al.
Patient self management of oral
anticoagulation in routine care in the UK. 
J Clin Pathol 2007;60:1263–7

217. Shojania KG, Duncan BW, McDonald KM et
al. Making health care safer: a critical
analysis of patient safety practices. Evid Rep
Technol Assess (Summ) 2001:i–x, 668



77

References

233. Lip GY. Quality of service provision for
anticoagulation in atrial fibrillation. Many
patients are ineligible. BMJ 1996;312:51

234. Turpie AGG. New oral anticoagulants in atrial
fibrillation. Eur Heart J 2008;29:155–65

235. Turpie AGG. Oral, direct Factor Xa inhibitors
in development for the prevention and
treatment of thromboembolic diseases.
Arterioscler Thromb Vasc Biol 2007;27:1238–47

236. Bayer HealthCare. Bayer’s rivaroxaban
submitted for EU marketing authorisation in
stroke prevention in patients with atrial
fibrillation as well as for the treatment of
deep vein thrombosis (DVT) and prevention of
recurrent DVT and pulmonary embolism (PE).
Bayer press release 2011. 2011.
http://www.press.bayer.com/baynews/
baynews.nsf/id/Bayers-Rivaroxaban-
Submitted-EU-Marketing-Authorisation-
Stroke-Prevention-Patients-Atrial. Accessed
March 2011

237. Mahaffey K, on behalf of the ROCKET AF
Investigators. Stroke prevention using the
oral direct Factor Xa inhibitor rivaroxaban
compared with warfarin in patients with
nonvalvular atrial fibrillation (ROCKET AF).
AHA. 2010. https://www.dcri.org/
news-publications/slides-presentations/
ROCKET-AF-LBCT-FINAL.ppt. Accessed 
April 2011

238. Buller H, Deitchman D, Prins M et al.
Efficacy and safety of the oral direct factor
Xa inhibitor apixaban for symptomatic deep
vein thrombosis. The Botticelli DVT dose-
ranging study. J Thromb Haemost
2008;6:1313–8

239. Lassen MR, Davidson BL, Gallus A et al. The
efficacy and safety of apixaban, an oral,
direct factor Xa inhibitor, as
thromboprophylaxis in patients following
total knee replacement. J Thromb Haemost
2007;5:2368–75

240. Lopes RD, Alexander JH, Al-Khatib SM
et al. Apixaban for Reduction In Stroke and
Other ThromboemboLic Events in Atrial
Fibrillation (ARISTOTLE) trial: design and
rationale. Am Heart J 2010;159:331–9

241. Weitz JI, Connolly SJ, Kunitada S et al.
Randomized, parallel group, multicenter,
multinational study evaluating safety of DU-
176b compared with warfarin in subjects
with non-valvular atrial fibrillation. Blood
(ASH Annual Meeting Abstracts) 2008;112.
Abstract 33

242. Ruff CT, Giugliano RP, Antman EM et al.
Evaluation of the novel factor Xa inhibitor
edoxaban compared with warfarin in
patients with atrial fibrillation: design and
rationale for the Effective aNticoaGulation
with factor xA next GEneration in Atrial
Fibrillation-Thrombolysis In Myocardial
Infarction study 48 (ENGAGE AF-TIMI 48).
Am Heart J 2010;160:635–41

243. ClinicalTrials.gov. Global study to assess the
safety and effectiveness of DU-176b vs
standard practice of dosing with warfarin in
patients with atrial fibrillation
(EngageAFTIMI48). 2010. http://clinicaltrials.
gov/ct2/show/NCT00781391. Accessed
March 2011

244. ClinicalTrials.gov. Evaluation of weekly
subcutaneous biotinylated idraparinux
versus oral adjusted-dose warfarin to
prevent stroke and systemic
thromboembolic events in patients with
atrial fibrillation (BOREALIS-AF). 2010.
http://clinicaltrials.gov/ct2/show/
NCT00580216. Accessed February 2011

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

246. Connolly SJ, Ezekowitz MD, Yusuf S et al.
Newly identified events in the RE-LY trial. N
Engl J Med 2010;363:1875–6

247. Boehringer Ingelheim Pharmaceuticals.
RELY-ABLE long term multi-center
extension of dabigatran treatment in
patients with atrial fibrillation who
completed RE-LY trial. 2011.
http://clinicaltrials.gov/ct2/show/
NCT00808067. Accessed June 2011

248. Khoo CW, Tay KH, Shantsila E et al. Novel
oral anticoagulants. Int J Clin Pract
2009;63:630–41

249. Astellas Pharma Inc. Direct Factor Xa
inhibitor YM150 for prevention of stroke in
subjects with non-valvular atrial fibrillation.
2009. http://www.clinicaltrials.gov/ct2/
show/NCT00448214. Accessed May 2009

250. ClinicalTrials.gov. Phase 2 study of the
safety, tolerability and pilot efficacy of oral
Factor Xa inhibitor betrixaban compared to
warfarin (EXPLORE-Xa). 2010.
http://clinicaltrials.gov/ct2/show/
NCT00742859. Accessed February 2011

251. ClinicalTrials.gov. A study evaluating safety
and tolerability of YM150 compared to
warfarin in subjects with atrial fibrillation
(OPAL-2). 2010. http://clinicaltrials.gov/
ct2/show/NCT00938730. Accessed
February 2011

252. ClinicalTrials.gov. Use of SB424323 with
aspirin in non-valvular atrial fibrillation in
patients at a low or intermediate risk for
stroke. 2010. http://clinicaltrials.gov/
ct2/show/NCT00240643. Accessed
February 2011

253. The ACTIVE Investigators. Effect of
clopidogrel added to aspirin in patients
with atrial fibrillation. N Engl J Med
2009;360:2066–78

254. Siddique A, Butt M, Shantsila E et al. New
antiplatelet drugs: beyond aspirin and
clopidogrel. Int J Clin Pract 2009;63:776–89

255. Hohnloser SH, Crijns HJ, van Eickels M
et al. Effect of dronedarone on
cardiovascular events in atrial fibrillation. 
N Engl J Med 2009;360:668–78



78

Avoid a stroke crisis in Latin America

256. Connolly SJ, Crijns HJ, Torp-Pedersen C et
al. Analysis of stroke in ATHENA: a placebo-
controlled, double-blind, parallel-arm trial
to assess the efficacy of dronedarone 400
mg BID for the prevention of cardiovascular
hospitalization or death from any cause in
patients with atrial fibrillation/atrial flutter.
Circulation 2009;120:1174–80

257. Food and Drug Administration. FDA drug
safety communication: Severe liver injury
associated with the use of dronedarone
(marketed as Multaq). 2011.
http://www.fda.gov/Drugs/DrugSafety/
ucm240011.htm. Accessed February 2011

258. Lee R, Kruse J, McCarthy PM. Surgery for
atrial fibrillation. Nat Rev Cardiol
2009;6:505–13

259. Bio-medicine.org. AtriCure reports first
human implant of the Cosgrove–Gillinov
left atrial appendage occlusion system.
2007. http://www.bio-medicine.org/
medicine-news-1/AtriCure-Reports-First-
Human-Implant-of-the-Cosgrove-Gillinov-
Left-Atrial-Appendage-Occlusion-System-
933-1. Accessed February 2011

260. Sick PB, Schuler G, Hauptmann KE et al.
Initial worldwide experience with the
WATCHMAN left atrial appendage system
for stroke prevention in atrial fibrillation. 
J Am Coll Cardiol 2007;49:1490–5

261. Holmes DR, Reddy VY, Turi ZG et al.
Percutaneous closure of the left atrial
appendage versus warfarin therapy for
prevention of stroke in patients with atrial
fibrillation: a randomised non-inferiority
trial. Lancet 2009;374:534–42

262. Sociedad Sudamericiana de cardiologia.
Invitación a participar en el relevamiento de
Fibrilación auricular REFASUD. 2009.
http://www.sscardio.org/2009/
09/27/invitacion-a-participar-en-el-
relevamiento-de-fibrilacion-auricular-
refasud. Accessed January 2011

263. Kakkar AK, Lip GYH, Breithardt G. The
importance of real-world registries in the
study of AF-related stroke. 2010.
http://www.theheart.org/documents/
sitestructure/en/content/programs/
1003241/transcript.pdf. Accessed 
February 2011

264. PR Newswire. Largest registry to date to
provide the first-ever picture of the real
global burden of atrial fibrillation (AF).
2009. http://www.prnewswire.co.uk/cgi/
news/release?id=264411. Accessed
February 2011

265. Saposnik G, Del Brutto OH. Stroke in South
America: a systematic review of incidence,
prevalence, and stroke subtypes. Stroke
2003;34:2103–7

266. Del Brutto OH, Mosquera A, Sánchez X
et al. Stroke subtypes among Hispanics
living in Guayaquil, Ecuador. Results from
the Luis Vernaza Hospital Stroke Registry.
Stroke 1993;24:1833–6



79

Appendix 1

Summary of guidelines for the prevention of stroke in patients with atrial fibrillation

Appendix 1

Risk category Recommendation

Internationally used AF guidelines

European Society of Cardiology (ESC) – Management of atrial �brillation guideline 201062 

All patients with AF • Administration of antithrombotic therapy should be based on the
  presence (or absence) of risk factors for stroke and thromboembolism

Patients with AF and one major risk factora or  • Administer an oral anticoagulant, such as a VKA
≥2 clinically relevant non-major risk factorsb   (target INR 2.5; range 2.0–3.0)  

Patients with AF and one clinically relevant  • Administer either an oral anticoagulant, such as a VKA 
non-major risk factorb   (target INR 2.5; range 2.0–3.0) or aspirin (75–325 mg/day). 
  However, an oral anticoagulant is preferred over aspirin 

Patients with AF and no risk factors • Administer either aspirin (75–325 mg/day) or no antithrombotic
  therapy. However, no antithrombotic therapy is preferred over aspirin

Patients with AF in whom oral anticoagulation • Dabigatran may be considered as an alternative to dose-adjusted 
is appropriate therapy:  VKA therapy:
• Patients at low risk of bleeding   – Dabigatran 150 mg twice daily
 (HAS-BLED score 0–2)   
• Patients with a measureable risk of bleeding   – Dabigatran 110 mg twice daily
 (HAS-BLED score ≥3)   
• Patients with one clinically relevant non-major   – Dabigatran 110 mg twice daily
 risk factorb

American College of Cardiology Foundation, American Heart Association, and Heart Rhythm Society 
(ACCF/AHA/HRS) – Focused update on the management of patients with atrial �brillation (updating the 2006 
guideline), 201163  

All patients with AF or atrial flutter, except  • Antithrombotic therapy is recommended to prevent thromboembolism
those with lone AF or contraindications  • Selection of antithrombotic agent should be based on absolute risks 
  of stroke and bleeding and the relative risk and benefit for a 
  given patient  

Patients without mechanical heart valves at high • Chronic oral anticoagulant therapy with a dose-adjusted VKA 
risk of stroke (i.e. prior thromboembolism  (INR 2.0–3.0) unless contraindicated. INR should be determined 
[stroke, TIA, or systemic embolism] and  at least weekly during initiation of therapy and monthly when 
rheumatic mitral stenosis)  anticoagulation is stable
 
Patients with >1 moderate risk factor (age ≥75 years, • VKA is recommended 
hypertension, heart failure, impaired left ventricular 
systolic function [ejection fraction ≤35% or fractional 
shortening <25%], or diabetes mellitus)

Low-risk patients or in those with contraindications • Aspirin 81–325 mg/day is recommended as an alternative to VKAs
to oral anticoagulation

Patients with AF who have mechanical heart valves • Target intensity of anticoagulation should be based on the type of   
  prosthesis, maintaining an INR of at least 2.5

For primary prevention of thromboembolism in • Antithrombotic therapy with either aspirin or a VKA is reasonable, 
patients with non-valvular AF who have just one  based upon an assessment of the risk of bleeding complications, 
validated risk factor (age ≥75 years  ability to safely sustain adjusted chronic anticoagulation, and 
[especially in female patients], hypertension,  patient preferences 
heart failure, impaired left ventricular function, 
or diabetes mellitus)

For patients with non-valvular AF who have  Antithrombotic therapy with either aspirin or a VKA is reasonable. 
≥1 less-well-validated risk factor (age 65–74 years,  The choice of agent should be based upon the risk of bleeding
female gender, or coronary artery disease)  complications, ability to safely sustain adjusted chronic 
  anticoagulation, and patient preferences continued
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Risk category Recommendation

Latin American country-specific AF guidelines

Argentine Society of Cardiology (Sociedad Argentina De Cardiología [SAC]) – consensus on atrial �brillation, 200565 

All patients with AF  • Administration of antithrombotic agent should be based on the
   absolute risks of cerebrovascular accident or hemorrhage and the
   relative risk and benefit for each patient 

Patients with non-valvular AF who are aged • Administer oral anticoagulation or aspirin 
<60 years (except for lone AF)   

Patients with a high risk of cerebrovascular accident  • Administer dose-adjusted warfarin (INR 2.0–3.0) unless 
   contraindicated. Assess the need for oral anticoagulation regularly

Patients with a low risk of stroke or strong • Aspirin 325 mg/day suggested as an alternative
contraindications for oral anticoagulants

Patients with AF with mitral valve disease or • Administer oral anticoagulant (INR 2.0–3.0) 
mechanical or biologic heart valve prosthesis

Patients with persistent, permanent, • Administer antithrombotic therapy with the same criteria 
or paroxysmal AF  for each type of AF

Patients with atrial flutter • Give the same anticoagulation therapy as for patients with 
   AF with similar risk factors

Patients with AF who are aged >75 years with • Maintain INR close to 2.0 for prevention of thromboembolism 
a high risk of hemorrhage and without a clear 
contraindication for oral anticoagulation

Patients with AF and without a prosthetic • Interrupt oral anticoagulation for a week for surgery or diagnostic
heart valve  procedures, because of the risk of bleeding, without substituting 
   with heparin

  • In high-risk elective patients for whom oral anticoagulation is to be
   discontinued, or discontinued for more than 1 week, administer 
   unfractionated heparin or low molecular weight heparin

Patients with AF who are aged <60 years without  • Administration of aspirin is optional
heart disease or embolic risk factors

Patients with AF duration >48 hours or unknown:
 Before cardioversion • Maintain on oral anticoagulation for 3 weeks
 After successful cardioversion • Maintain on oral anticoagulation (INR >2.0) for 4 weeks  
     
Brazilian Society of Cardiology (Sociedade Brasileira de Cardiologia [SBC]) – Brazilian guidelines 
on atrial �brillation, 200920  

Patients with AF but no contraindications • Antithrombotic therapy (INR 2.0–3.0) for an unspecified period of time

Patients requiring secondary stroke prevention  • Administration of VKA (INR >2.5)
for cerebrovascular accident, TIA, prior systemic 
embolization

Patients with rheumatic mitral stenosis or metallic • Administration of VKA (INR >2.5) 
prosthetic valve

Patients with AF and ≥2 risk factors (age ≥75 years, • Give VKA, or aspirin (81–325 mg/day) when this is contraindicated 
hypertension, cardiac insufficiency, LVEF ≤35%, 
or diabetes mellitus) 

Patients with AF who have anticoagulation • Administer heparin, preferentially of low molecular weight 
interruption due, for example, to surgical 
procedures with a high risk of hemorrhaging 

Patients with AF, no valvulopathy, and only one  • Give VKA or aspirin (81–325 mg/day)
risk factor (age ≥75 years, hypertension, cardiac 
insufficiency, LVEF ≤35%, or diabetes mellitus)

Patients with AF, no valvulopathy and ≥1 risk  • Give VKA or aspirin (81–325 mg/day)
factor (age 60–74 years, female, or coronary 
artery disease)       

continued
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Risk category Recommendation

Patients with AF who are aged <60 years • Give aspirin (81–325 mg/day) 
and have no heart disease or risk of 
thromboembolic events

Patients with AF duration ≥48 hours or unknown:
   Before cardioversion   • Maintain on oral anticoagulation (INR 2.0–3.0) for 3 weeks 

 After successful cardioversion  • Maintain on oral anticoagulation (INR 2.0–3.0) for 4 weeks  

 Patients with AF with metallic valve prosthetics • Patients must maintain an INR >2.5

Mexican National Center for Health Technology Excellence (Centro Nacional de Excelencia Tecnológica en Salud 
[CENETEC])– diagnosis and treatment of atrial !brillation, 200964 

Patients with AF with a low risk of stroke  • Administer aspirin
(CHADS2 score 0) with lone AF

Patients with AF who are aged <75 years • Administer aspirin or coumarin-derived agents as anticoagulant 
with a moderate risk of stroke (CHADS2 score 1)   (maintain INR 2.0–3.0)

Patients with AF who are aged >75 years • Administer aspirin or coumarin-derived agents as anticoagulant 
with a moderate risk of stroke (CHADS2 score 1)   (maintain INR 1.6–2.5)

Patients with AF who are aged <75 years  • Administer coumarin-derived agents as anticoagulant
with a moderate risk of stroke (CHADS2 score 2)   (maintain INR 2.0–3.0)

Patients with AF who are aged >75 years  • Administer coumarin-derived agents as anticoagulant
with a moderate risk of stroke (CHADS2 score 2)   (maintain INR 1.6–2.5)

Patients with AF at high risk of stroke • Administer coumarin-derived agent as anticoagulant 
(CHADS2 score >2), patients with valvular  (maintain INR 2.5–3.5)
heart disease, and patients with hypertrophic 
cardiomyopathy

Patients with AF at high risk undergoing  • Treat with intravenous unfractionated heparin or low molecular
hemodynamic or surgical intervention   weight heparin, preoperatively and postoperatively

a Prior stroke, TIA, or thromboembolism, older age (≥75 years), and valvular heart disease, including mitral stenosis.

b Heart failure (LVEF ≤40%), hypertension, diabetes, female sex, age 65–74 years, and vascular disease (specifically myocardial infarction, complex aortic plaque,
 and peripheral arterial disease).

AF, atrial fibrillation; INR, international normalized ratio; LVEF, left ventricular ejection fraction; TIA, transient ischemic attack; VKA, vitamin K antagonist.
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Oral direct thrombin inhibitor 
Dabigatran
etexilate     

Drug or
intervention

Study
acronym  

Study title
(ClinicalTrials.gov identifier)

Estimated
completion date

Randomized Evaluation of Long-term anticoagulant therapY 
(RELY) comparing the efficacy and safety of two blinded 
doses of dabigatran etexilate with open-label warfarin for 
the prevention of stroke and systemic embolism in patients 
with non-valvular atrial fibrillation: prospective, multicenter, 
parallel-group, non-inferiority trial (NCT00262600)

RE-LY Completed and published:
Connolly SJ et al. N Engl J Med 
2009;361:1139–51
Update published:
Connolly SJ et al. N Engl J Med 
2010;363:1875–6

Direct Factor Xa inhibitors 
Apixaban     

Rivaroxaban     

A phase III, active (warfarin) controlled, randomized, 
double-blind, parallel arm study to evaluate efficacy and 
safety of apixaban in preventing stroke and systemic 
embolism in subjects with non-valvular atrial fibrillation
(NCT00412984)

ARISTOTLE April 2011
http://clinicaltrials.gov/ct2/
show/NCT00412984

Antiplatelet agents
Clopidogrel     A parallel randomized controlled evaluation of clopidogrel 

plus aspirin, with factorial evaluation of irbesartan, 
for the prevention of vascular events, in patients with 
atrial fibrillation (NCT00249873)

ACTIVE A Published:
Connolly SJ et al. N Engl J Med 
2009;360:2066–78

A parallel randomized controlled evaluation of clopidogrel 
plus aspirin, with factorial evaluation of irbesartan, for 
the prevention of vascular events, in patients with 
atrial fibrillation (NCT00249795)

ACTIVE I Published:
Yusuf S et al. N Engl J Med 
2011;364:928–38 

A parallel randomized controlled evaluation of clopidogrel 
plus aspirin, with factorial evaluation of irbesartan, for 
the prevention of vascular events, in patients with 
atrial fibrillation (NCT00243178)

ACTIVE W Published:
Connolly S et al. Lancet 
2006;367:1903–12

Apixaban versus acetylsalicylic acid to prevent stroke in 
atrial fibrillation patients who have failed or are unsuitable 
for vitamin K antagonist treatment: a randomized double-
blind trial (NCT00496769)

AVERROES Published:
Connolly SJ et al. N Engl J Med 
2011;364:806–17

Edoxaban     A phase III, randomized, double-blind, double-dummy, 
parallel-group, multicenter, multinational study for 
evaluation of efficacy and safety of edoxaban versus 
warfarin in subjects with atrial fibrillation – effective 
anticoagulation with Factor Xa next generation in atrial 
fibrillation (ENGAGE-AF TIMI-48) (NCT00781391) 

ENGAGE-AF 
TIMI-48

March 2012
http://www.clinicaltrials.
gov/ct2/show/NCT00781391

A prospective, randomized, double-blind, double-dummy, 
parallel-group, multicenter, event-driven, non-inferiority 
study comparing the efficacy and safety of once-daily 
oral rivaroxaban with dose-adjusted warfarin for the 
prevention of stroke and non-central nervous system
systemic embolism in subjects with non-valvular atrial 
fibrillation (NCT00403767)

ROCKET AF Completed:
Results presented at the 
AHA scientific sessions: 
12–16 November 2010

Phase III studies of new pharmaceutical agents for stroke prevention in atrial fibrillation

Data obtained from searching www.clinicaltrials.gov using the term ‘stroke prevention atrial fibrillation’ 
(last accessed June 2011). In total, 72 studies were obtained with this search term; 26of these are phase III
studies, and those relevant to new agents or methods of stroke prevention in patients with AF are listed.

Appendix 2
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Glossary

Glossary

1 billion 1000 million 

Anticoagulant A type of drug that reduces the ability of the blood to clot by inhibiting any step in the
coagulation pathway, thereby resulting in impaired formation of fibrin (the end result of the
clotting pathway)

Antiplatelet agent A type of drug that inhibits the formation of blood clots by inhibiting activation of blood platelets

Antithrombotic therapy Any therapy that interferes with the formation of blood clots (thrombi)

Asymptomatic Showing or causing no symptoms 

Atherothrombotic event An ischemic event triggered by platelet activation following disruption of plaque or fatty
deposits in the arteries

Atrial fibrillation A heart rhythm abnormality, characterized by rapid, disorganized electrical signals, which
cause the atria to contract quickly, irregularly (known as fibrillation), and inefficiently

Cardioembolic stroke A stroke caused by a blood clot originating in the heart

Cardioversion The process by which an abnormally fast heart rate or disturbance in heart rhythm is
terminated by the delivery of an electric current to the heart at a specific moment in the
heart cycle (electrical cardioversion) or injection of anti-arrhythmic agents (pharmacologic
cardioversion)

Coagulation The process by which a blood clot is formed; essential for the arrest of bleeding

Coagulation pathway The pathway of chemical reactions that results in the formation of a blood clot

Direct thrombin inhibitor A class of anticoagulants that act by binding directly to thrombin and blocking interaction
with its substrate fibrinogen, thus inhibiting the generation of fibrin and clot formation

Embolize The process of forming an embolus

Embolus/embolism A blood clot, air bubble, piece of fatty deposit, or other object that has been carried in the
bloodstream, which lodges in a vessel and impedes the circulation 

Epidemiology The study of the occurrence and distribution of disease

Factor Xa inhibitor A class of anticoagulants that inhibit Factor Xa in the coagulation cascade either by binding
directly to Factor Xa, or indirectly through antithrombin. Inhibition of Factor Xa reduces the
production of thrombin

Fibrinogen A soluble plasma protein. In the final phase of the coagulation process, thrombin converts
fibrinogen to insoluble fibrin, which polymerizes and forms the fibrous network base of a clot

Hemorrhagic stroke A stroke caused by leakage from a blood vessel in the brain

Heart attack An ischemic event in a section of heart after interruption of its blood supply (also known as
myocardial infarction)

Incidence The number of new cases of a disease or condition in a population over a given period of time

International normalized Prothrombin time test results vary according to the activity of the thromboplastin used. The
ratio (INR) INR conversion normalizes results for any thromboplastin preparation but is valid only with

vitamin K antagonists

Ischemic stroke Stroke caused by a blood clot or embolus blocking a blood vessel in the brain
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Morbidity The state of having a disease; ill health

Platelet A very small, disc-shaped component of the blood that forms a significant part of a blood
clot, particularly in the arteries

Prevalence The total number of cases of a disease or condition in a population at any given time

Prothrombin time The prothrombin time measures clotting time in the presence of tissue factor
(thromboplastin). It is used to assess the overall functioning of the extrinsic and common
pathways

QALY (quality-adjusted A measure that represents the composite of several outcomes affecting quality of life; 
life-year) 1 year in perfect health is considered to be equal to 1.0 QALY; 1 year in less than perfect

health would have a QALY <1

Stroke A condition caused by disruption of the blood supply to part of the brain, or leaking of
blood from a blood vessel into the brain, which may result in damage or death of brain cells 

Subarachnoid hemorrhage Bleeding between the surface of the brain and the skull

Therapeutic range The interval between the lowest dose of a drug that is sufficient for clinical effectiveness and
the higher dose at which adverse events or toxicity become unacceptable

Thrombin Thrombin (Factor IIa) is the terminal enzyme of the coagulation cascade and converts
fibrinogen into fibrin, which forms clot fibers. Thrombin also activates several other
coagulation factors, in addition to protein C

Thromboembolism The process by which a blood clot becomes detached from its place of formation and
circulates in the blood

Thrombolytic Having the ability to break up a blood clot

Thrombus A blood clot

Transient ischemic attack A brief disruption of the blood supply to part of the brain

Vitamin K antagonist A class of compounds that inhibit the vitamin K-dependent formation of specific coagulation
factors. This results in decreased levels of the affected coagulation factors, leading to
anticoagulation

Warfarin A vitamin K antagonist that is currently the most commonly used oral anticoagulant
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Abbreviations

Abbreviations

ACC                         American College of Cardiology 

ACCF                        American College of Cardiology Foundation

AF                            Atrial fibrillation 

AHA                         American Heart Association 

CHADS2                                Congestive heart failure; Hypertension; Age >75 years; Diabetes; Stroke or transient ischemic attack 
(a system for scoring risk factors for stroke, assigning 1 point each to C, H, A and D, and 2 points to S)

CHA2DS2-VASc         Congestive heart failure or left ventricular dysfunction; Hypertension; Age ≥75 years; Diabetes;
Stroke, TIA, or thromboembolism; Vascular disease; Age 65–74 years; Sex category female (a system
for scoring risk factors for stroke, assigning 1 point each to C, H, D, V, A, Sc, and 2 points to A, S)

CT                            Computed tomography

CV                            Cardiovascular

ECG                          Electrocardiogram 

EMSP                       European Multiple Sclerosis Platform

ESC                          European Society of Cardiology

HAS-BLED               Hypertension (uncontrolled, >160 mmHg systolic); Abnormal renal/liver function; Stroke (previous
history, particularly lacunar); Bleeding history or predisposition (e.g. anemia); Labile INR
(unstable/high INRs or in therapeutic range <60% of time); Elderly (>65 years); Drugs/alcohol
(concomitant use of drugs such as antiplatelet agents and non-steroidal anti-inflammatory drugs or
alcohol) (a system for scoring risk factors for bleeding, assigning 1 point each)

HRS                          Heart Rhythm Society

INR                           International normalized ratio

LV                             Left ventricular

LVEF                         Left ventricular ejection fraction

MS                           Multiple sclerosis 

PAHO                       Pan American Health Organization

QALY                       Quality-adjusted life-year

STEPS                      Stepwise Approach to Risk-Factor (RF) Surveillance

TIA                           Transient ischemic attack 

VKA                         Vitamin K antagonist 

VTE                          Venous thromboembolism 

WHO                       World Health Organization



How Can We Avoid a Stroke Crisis
in Latin America?

Working Group Report:
Stroke Prevention in Patients with Atrial Fibrillation

August 2011

Every year hundreds of thousands of people in Latin
America experience a stroke, and the number of strokes
per year is predicted to rise dramatically as the population
ages. This is an epidemic already beginning to happen,
and prompt action is required to avoid a crisis.

Many of these patients die from stroke; others are left
with severe disabilities, which devastate not only their
lives but also the lives of their families and caregivers.
Unsurprisingly, the economic implications of stroke are
huge for both individuals and healthcare systems.

Atrial fibrillation (AF) – the most common sustained abnormality of heart
rhythm – affects millions of people in Latin America. For example, in
Brazil, it has been estimated that there are approximately 1.5 million
patients living with AF. Individuals with AF are at a fivefold increased risk
of stroke compared with the general population. Furthermore, strokes
related to AF are more severe, have poorer outcomes, and are more costly
than strokes in patients without AF. Patients with AF are therefore an
important target population for reducing the overall burden of stroke.

This report aims to raise awareness among policy makers and healthcare
professionals that better knowledge and management of AF, and better
prevention of stroke are possible. However, greater investment in
preventing stroke is needed, particularly in patients with AF. Coordinated
action by national governments of Latin American countries is urgently
required to achieve earlier diagnosis and better management of AF, and to
reduce the risk of stroke in patients with AF. Implementation of the
recommendations detailed in this report, at regional and national level,
will be crucial.
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