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Backgrounder: The Risk of Stroke in Atrial Fibrillation (AF)

What is Atrial Fibrillation?

Atrial fibrillation (AF), is the most common type of arrhythmia, a problem with the rate or rhythm of the
heartbeat. During an arrhythmia, the heart can beat too fast, too slow, or with an irregular rhythm. AF
occurs if rapid, disorganised electrical signals cause the heart's two upper chambers, the atria, to
fibrillate.*

In atrial fibrillation, the heart does not contract as strongly as it should. This can cause blood to pool in the
heart and form clots. When the blood clots dislodge, they may move to the brain, where they can become
trapped in a narrow brain artery, blocking the blood flow and causing a stroke. Research suggests that
over 90 percent of blood clots responsible for stroke in patients with AF originate in a pouch on the left
side of the heart called left atrial appendage (LAA).?

Atrial Fibrillation may be brief, with transient symptoms and it is possible to have an AF episode that
resolves on its own. However, AF may be persistent and require treatment. Sometimes AF is permanent,

and medications or other treatments cannot restore a normal heart rhythm.

Risk factors for AF include®:

e Haemodynamic stress (i.e. heart e Alcohol and drug use
failure or hypertension) e Endocrine disorders (i.e.

e Atrial ischemia diabetes)

e Inflammation e Neurologic disorders

¢ Non-cardiovascular respiratory e Genetic factors/Advancing age
causes

Prevalence and death rates

Atrial fibrillation affects approximately 1.5 to 2 percent of the general population worldwide.* Over six
million Europeans suffer from this arrhythmia, and its prevalence is estimated to at least double over the
next 50 years as the population ages.®

The global burden of atrial fibrillation

Atrial fibrillation is an increasing burden on the global healthcare system because of the numbers of
patients affected, the impact of stroke, and the cost of both inpatient and outpatient therapy.®

Atrial fibrillation is associated with significant economic costs from the perspective of statutory health
insurance, with the largest part of costs attributable to inpatient stays and drug usage.’

What is stroke?

A stroke is a vascular event in the brain that causes abnormal neurological function lasting for more than
24 hours. The World Health Organisation (WHO) defines stroke as a clinical syndrome which consists of
rapidly developing clinical signs of focal (or at some times global) disturbances of cerebral function.
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Symptoms last 24 hours or longer and can lead to death with no apparent cause other than of vascular
origin.® The most common symptom of a stroke is sudden weakness or numbness of the face, arm or leg,
most often on one side of the body. Other symptoms include confusion, difficulty speaking or
understanding speech, difficulty seeing with one or both eyes, difficulty walking, dizziness, loss of balance
or coordination, severe headache with no known cause, fainting or unconsciousness.

Stroke can be caused either by a clot obstructing the flow of blood to the brain, an ischemic stroke, or by a
blood vessel rupturing and preventing blood flow to the brain, a haemorrhagic stroke. A transient ischemic
attack (TIA) is caused by a temporary clot and related symptoms will go away completely within 24 hours.
People who have a TIA are very likely to have a stroke in the near future.

Prevalence of stroke and death rates

According to the WHO, stroke is the most common cardiovascular disorder after heart disease and affects
17 million people worldwide each year. The WHO estimates that stroke is the number two cause of death
worldwide; of the 17 million people who suffer a stroke annually, 6,7 million of them die.® The total number
of stroke deaths in 51 European countries is currently estimated at 1,074,000 per year.™

AF-related stroke risk

AF is a major risk factor for stroke, making a person with AF five-times more likely to suffer from it in
comparison to the general population.™* Overall, AF is estimated to be responsible for approximately 15
percent of all strokes'** and for 20 percent of all ischemic strokes.™ As the population ages, the global
burden of AF-related stroke will continue to increase.

The prevalence of stroke in AF patients older than 70 years doubles with each decade.” Furthermore,
AF-related strokes are associated with poorer outcomes than non-AF-related strokes. This increased
severity of strokes in patients with AF is thought to be related to the large size of the clots that will block a
larger-sized intracranial artery depriving a larger territory of the brain of blood flow.*

The global burden of stroke

Stroke presents a major public health challenge, with a high case fatality and a large proportion of
survivors dependent on nursing and other types of care.!” The average medical cost alone of stroke per
patient with AF has been calculated to approximately €12.000." This cost is set to increase dramatically
as the size of the aging population continues to rise.

Reducing the risk of stroke in Atrial Fibrillation (AF)

Management of AF patients is aimed at reducing symptoms and the risk of severe complications
associated with AF such as stroke. The cornerstone of stroke risk reduction in AF patients is oral
anticoagulation (OAC) therapy, with warfarin as the current standard of care. In addition, non-
pharmacological approaches such as closing off the left atrial appendage (LAA) offer treatment
alternatives, e.g. for patients with non-valvular AF who require treatment for potential thrombus formation
in the LAA and have a contraindication to anticoagulant therapy. These one-time procedures offer a
permanent solution for AF patients and eliminate the need for lifelong oral anticoagulation therapy.
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Treatment Guidelines

To assess the right course of treatment in AF-related stroke prophylaxis, several sets of international,
European and country-specific guidelines are available and various methods exist to categorise stroke
risk.

In order to reduce risk of AF-related strokes, the ESC recommends the initiation of anticoagulation
therapy. When this therapy is appropriately used and monitored, it is highly effective, lowering stroke risk
by about two thirds.'® However, current data indicates that the management of AF is still sub-optimal, with
many of those receiving anticoagulation consistently outside the optimal therapeutic range.?>*

Anticoagulation therapy

The goal of anticoagulant therapy is to administer the lowest possible dose of anticoagulant to reduce the
risk of clot formation or expansion. Anticoagulation therapy with warfarin (Coumadin™) is widely
considered the standard of care for stroke prophylaxis in patients with AF who are at high risk of stroke.?

However, the therapeutic effect of warfarin is highly unpredictable and can change due to a variety of
factors, such as changes in diet or concomitant medications. As a result, safe and effective utilisation of
chronic warfarin therapy requires frequent monitoring.? The FDA's Adverse Event Reporting System
indicated that warfarin is among the top 10 drugs with the largest number of serious adverse event reports
submitted during the 1990 and 2000 decades.*

Over recent years, new oral anticoagulants have entered the market. Substances such as apixaban,
dabigatran or rivaroxaban can are now available as an alternative to warfarin to aim at stroke prevention in
AF patients.?>? According to the ESC new oral anticoagulants tested in clinical trials have all shown non-
inferiority compared with warfarin, offering better efficacy, safety, and convenience for a vast majority of
patients with non-valvular AF, when used as studied in the clinical trials performed so far. Additional data
are necessary before conclusions can be drawn on the potential for these new anticoagulant drugs to
replace warfarin in patients with AF. Thus, strict treatment adherence and careful surveillance are strongly
recommended, since patient adherence and bleeding risk continue to remain major challenges of stroke
risk reduction in AF patients.?”*

LAA closure for AF-related stroke risk reduction

Research shows that in over 90 percent of patients with non-valvular atrial fibrillation the stroke-causing
blood clots are developed in the left atrial appendage (LAA). Currently, these patients, being at high risk of
stroke, are treated with warfarin or other anticoagulant drugs. However, by closing off the source of blood
clot formation, the risk of stroke may be reduced and could eliminate the need for long-term OAC
therapy.?°

LAA closure is a minimally-invasive procedure that usually only lasts about an hour and presents a
permanent therapy option for stroke prophylaxis in patients with non-valvular AF, who require treatment
for potential thrombus formation.
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This has already been reflected by the following revisions of common treatment guidelines:

* In August 2012, ESC announced the inclusion of LAA closure devices like Watchman™ Left Atrial
appendage Closure Device in the revised “Guidelines for Management of Patients with Atrial
Fibrillation”. The new guidelines recommend LAA closure as a class llb, level of evidence b, for
patients with a high stroke risk and contraindications for long-term oral anticoagulation, based on
existing clinical evidence such as the PROTECT AF trial. Previous versions of the guidelines had
already suggested that occlusion of the LAA may reduce stroke in AF patients.>

* Guidelines of the American Heart Association (AHA) recommend the removal of the LAA during
cardiac procedures such as coronary bypass or valve repair surgery for patients at risk of
developing post-operative AF.*? This is mainly due to the fact that surgical approaches to LAA
ligation using sutures or staples have failed to demonstrate consistent closure.

» According to the guidelines of the National Institute for Health and Clinical Excellence (NICE), the
percutaneous occlusion of the LAA is efficacious in reducing the risk of thromboembolic
complications associated with non-valvular AF. NICE also recommends that the procedure should
be carried out by clinicians with specific training and appropriate experience in the procedure.*

For additional information about the Watchman LAA Closure Device, please refer to the product factsheet.
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