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ROUNDTABILE OBJECTIVES & AGENDA

Objectiv es

Successful use of antithrombotic therapy in atrial fibrillation patients depends on patientailored
assessments that evaluate both stroke and bleeding risk. However, many experts believe that the available

risk assessment tools for both have substaral limitations. Additionally, the changing landscape of available

Al OEOEOI I AT GEAOG AT O1 A AA OEEEOET ¢ OEA OOEDPDPEIT ¢ DI EI
with anticoagulants.

This roundtable will explore the current risk assessmentools and their limitations, discuss how the tools

should be updated to overcome these limitations and to reflect the data on emerging therapies, form
consensus on what steps should be taken to address any proposed guideline changes and call for mandates,

and consider how best to raise awareness amongst health care professionals on this expert consensus and
the need for new best practices.

Detailed Agenda

WELCOME & INTRODUCTIONS

8:30 7 8:40 am Welcome

Lindsay Clarke

Alliance for Aging Research

8:40 79:00 am Overview & Introductions
Keith Mason

National Forum for Heart
Disease & Stroke Prevention

WORKING SESSION
Moderator z Keith Mason

9:00 710:00 am Stroke/Thromboembolism Risk Assessmen t

Jonathan L. Halperin, MD 1 What tools/schemes are the most accepted and widely used
Mount Sinai School of 1 What limitations do these tools have?

Medicine

10:00 7 11:00 am Bleeding/Intracerebral Hemorrhage Risk Assessment

Gregory YH Lip, MD 1 What tools/schemes are the most accepted andidely used?
University of Birmingham 9 Should bleeding risk be explicitly considered?

1 What limitations do these tools have?

11:.00 z11:15am Break



11:15712:15 pm
Daniel E. Singer, MD
Harvard Medical School

12:15 7 12:45 pm

12:45 7 1:45 pm
Samuel Goldhaber, MD
Harvard Medical School

1:45 7 2:45 pm
Jim Scott, JD
Applied Policy

CLOSING REMARKS &
NEXT STEPS

2:45 73:30 pm
Keith Mason & Lindsay Clarke

Integration of the Two Evaluations

T

= =

How do you incorporate both rik assessments? Should one
be given more weight than the other?

How is the tipping point (balancing point between risk of
bleeds and benefits of anticoagulants) currently assessed?
Has the tipping point shifted? Should it?

What tool(s) and score(s) shald be used to determine
anticoagulation?

Should consideration be given to mechanical interventions
(e.g. LAA occlusion)?

Lunch

Changing Landscape of Anticoagulation

T
T
T
T
T

How do nen/emerging drugs shift the tipping point? Should
the threshold be lowered?

How does this shift alter the need for and effectiveness of
risk assessment tools?

Do the adverse events seen with some of the new drugs
make proper assessment of bleeding risk evemore critical?
Do safety concerns keep the numbers who should be
anticoagulated from expanding?

How do we keep the tools effective with this changing
landscape?

Changes Needed for Optimal Treatment

T
T
T
T

E

Do new risk assessment tools need to be promoted?

Do guidelines need to be updated?

What are the necessary steps beyond guideline changes?
What should be done to promote and educate about the
above?

What should health care professionals do in the meantime?
What are other ways to improve the decision to treat and
adherence/compliance? Better monitoring, initial and
ongoing assessment, other?

Wrap -Up



Participant Biogr aphies

Expert Participants

Mark J. Alberts, MD

Dr. Alberts is Professor of Neurology and Director of the Stroke Program at Northwestern University
Feinberg School of Medicine and Northwestern Memorial Hospital in Chicago, lllinois. After earning his
medical degree with Alpha Omega Alpha (AOA) honors from Tufts University in Boston, Massachusetts, Dr.
Alberts completed a Neurology residency at Duke University in Durham, North Carolina, followed by a
National Institutes of Health (NIH) sponsored fellowshipin cerebrovascular disease, also at Duke. While on
the faculty at Duke, he was Director of the Stroke Unit, Transcranial Doppler laboratory, and the Acute Stroke
Team. He is board certified in Neurology and Vascular Neurology. He has received numerous asar
including the Affiliate of the Year Award from the American Heart Association (AHA) and the National Brain
Resuscitation Award. Many organizations including the AHA and NINDS have provided Dr. Alberts with grant
support, and he has been funded by NIH &tudy the genetics of cerebral aneurysms. Dr. Alberts is a member
of various committees and boards including the Brain Attack Coalition, AHA Board of Directors, and the
lllinois Stroke Task Force. He has been the chairperson for the AHA Brain/Stroke Stu@youp and serves on
two NIH Study Sections. Dr. Alberts assisted in establishing the Stroke Belt Consortium, a highly successful
regional organization to improve stroke education. His current research interests include studying genetic
etiologies of stroke, identifying new treatments for acute stroke, and studying new medications and
interventions to prevent strokes. He has also been very active in studying aspirin resistance in stroke
patients. An author of more than 150 articles and book chapters, Dr.b#rts is the Genetics Section Editor of
Stroke, the editor of the book Genetics of Cerebrovascular Diseassnd formerly the editor-in-chief
(Neurology) of theJournal of Neurovascular DiseasBr. Alberts has been an invited speaker at numerous
national and international meetings and is on the Global Publications Committee for the REACH Registry.

Mary Amatangelo, RN, MS, ACNPBC, CCRN

Mary Amatangelo is the Senior Stroke Researcher, Nurse Practitioner at Partners Neurology, including
Massachusetts Genergl | OPEOAIT AT A " OECEAI AT A 711 AT860 (1 OPEOA
throughout the six Partners Hospitals. Mary is a lead on the NIH secondary stroke prevention trial IRIS
(Insulin Resistance Intervention after Stroke). In addition, Mary is aradjunct for other ongoing clinical

stroke trials. She cares for patients along the stroke continuum. She is a liaison for the MGH telestroke sites,

and has an active role on a variety of stroke committees at the hospital level as well as state and local
involvement. Mary lectures locally, nationally and internationally on a variety of stroke related topics.

Kenneth A. Bauer, MD

Dr. Bauer is Professor of Medicine, Harvard Medical School. His hospital positions include Director,
Thrombosis Clinical ResearchBeth Israel Deaconess Medical Center and Chief, Hematology Section, VA
Boston Healthcare System. Dr Bauer received his medical degree from Stanford University School of
Medicine in Stanford, California. He completed his residency in medicine at the Unisigy of Chicago
Hospitals and Clinics in lllinois. He was a Fellow in Medical Oncology and a Clinical/Research Fellow in the
Division of Thrombosis and Hemostasis at Dana Farber Cancer Institute and was also a Clinical/Research
Fellow in the HematologyOrAT 1 T CU S$EOEOEIT AO "AOE ) OOAAT (1 ODPEC
research interests include development and clinical evaluation of sensitive new assays for the detection of
hypercoagulable states, definition and elucidation of the mechanisms leiag to the development of a
prethrombotic state, and clinical evaluation of new antithrombotic drugs. Dr Bauer served as immediate
past-Chairman of the Council of the International Society on Thrombosis and Haemostasis (ISTH) and was
previously Chairman ofthe Subcommittee on Predictive Haemostatic Variables in Vascular Diseases of the
ISTH. Dr Bauer has published over 200 original reports, reviews, and book chapters.



Lynne T. Braun, PhD, CNPCLSFAHA,FPCNAFAAN

Dr. Braun is a nurse practitioner in thePreventive Cardiology Centeand theHeart Center for Womerand a
Professor in the Department of Adult Health Nursing in th&Rush College of Nursingshe completed a PhD in
Nursing Science at the University of lllinois at Chicago in 1990, and a pesaster's certificate as an Adult
Nurse Practitioner from Rush University in 1997 She has been on faculty and has held a practice position at
Rush University Medical Center since 198Mer clinical and research interests include cardiovascular risk
reduction, exercise, hyperlipidemia, and hypertension managemenghe currently serves as cénvestigator

for a research grant funded by théNational Institutes of Health, entitled,"Reducing Health Disparity in
African American Women: Adherence to Physical Activity.She is a past president of th@reventive
Cardiovascular Nurses AssociatiorDr. Braun has been an active volunteer for th&merican Heart
Associationsince 1980 in numerous capacitiedost recently, she serves on the board of directors of the
American Heart Association of Metropolitan Chicago, the Medical Leadership Committee for Chicago's Go
Red Luncheon and the lllinois Advocacy Committee, and she is the vice chairperson of the Council on
Cardiovascular NursingDr. Braun is regular speaker at the AHAcientific Sessions on topics related to
cardiovascular disease preventionShe is a ceauthor of five AHA/ACC Scientific Statements and Clinical
Practice Guidelines, and is a eauthor of the ACCF/AHA statement on Performance Measures for the
Primary Prevention of Cardiovascular DiseaséDr. Braun is a Fellow of the American Academy of Nursing,
the American Heart Association, the Institute of Medicine of Chicago, the National Lipid Association and the
Preventive Cardiovascular Nurses Association.

Henry |. Bussey, PharmD

Dr. Bussey was selected in 2008 to receive the GSK Distinguished Scholar in Thrombosis Award for his work
to incorporate patient selftesting and online management into a better anticoagulation management system.
This three-year award is provided by the Chest Foundation of the American College of Chest Physicians. Dr.
Bussey served for a decade on the American College of Chest Physicians Consensus Conference on
Antithrombotic Therapy and was recently appointed to the Scientific Advisory Boak of the North American
Thrombosis Forum (NATF). He is a Fellow of the American College of Clinical Pharmacy, the American
College of Chest Physicians, and the American Heart Association and its Council on High Blood Pressure
Research. His research is clically focused and was instrumental in the adoption of the INR for warfarin
monitoring in North America. Currently, he is a professor in the College of Pharmacy at the University of
Texas at Austin, is president of Genesis Clinical Research in San Antohi,is cefounder of ClotCare, and is

a consultant to Genesis Advanced Technologies on the development of the ClotFree system for online
anticoagulation management. He has over 100 publications, is on the editorial board for Pharmacotherapy,
and is a revewer for several pharmacy and medical journals. Dr. Bussey obtained his B.S. in Pharmacy from
the University of Georgia and his Pharm.D. (with a concurrent clinical pharmacy residency in Internal
Medicine) from the University of Texas at Austin and the Uwersity of Texas Health Science Center in San
Antonio. Dr. Bussey served recently on advisory boards for Canyon Pharmaceuticals and OsfihcNeil; has
received research support from Roche Diagnostics, Inc., Bristol Myers Squibb, Pfizer, Merck, and Novartis;
and is not on the speakers' bureau of any pharmaceutical company.

A. John Camm, MD, QHP, FRCP, FACC, FESC, FMedSci, FHRS, CStJ

(Participating via teleconference)
Professor A John Camm graduated from Guy's Hospital, London after which he pursued a cati@er
cardiology at St. Bartholomew's Hospital. Since 1986 Professor Camm has occupied the British Heart
Foundation Chair of Clinical Cardiology at St. George's University of London, where he is currently Chairman
of the Department of Cardiovascular Sciencesd the Division of Cardiological Science. Professor Camm was
formerly the Chairman of the European Society of Cardiology Working Group on Cardiac Arrhythmias, past
President of the British Pacing & Electrophysiology Group and a past council member ogtRoyal College of
Physicians. He is a former Trustee of the North American Society of Pacing and Electrophysiology, a former
Chairman of the Joint Cardiology Committee (Royal College of Physicians) and the past President of the
British Cardiac Society.
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He is currently Convenor of Medicine, University of London, Trustee of the International Society of Pacing
and Electrophysiology and President of the Arrhythmia Alliance. Professor Camm is currently the President
of the Arrhythmia Alliance, a trustee of he Atrial Fibrillation Association, the Drug Safety Research Unit, the
American College of Cardiology and the Interventional Cardiac Pacing and Electrophysiology Society and
Editor of Europace, the only European Journal devoted to cardiac electrophysiolognd arrhythmology.
Professor Camm is also Editor of the European Society of Cardiology Textbook on Cardiovascular Medicine,
Evidence Based Cardiology and Electrophysiology of the Heart. Professor Camm is a worldwide renowned
clinical trialist and has hdd or holds memberships in 30 multicentre study committees and has given over
1,000 lectures to international audiences, written more than 1000 peer review papers, more than 500 book
chapters and over 30 books.

David Garcia, MD (Participating via teleconf erence)

Dr. David Garcia completed an undergraduate degree at Duke University and received his medical degree
from the University of Alabama. After finishing internship, residency and chief residency at the Johns
Hopkins Hospital, Dr. Garcia joined the fatdty at the University of New Mexico School of Medicine in 1999 as

a hospitalist. He is the calirector of the university's Anticoagulation Management Service and is the Director
of Undergraduate Medical Education in the Department of Internal Medicine.

Dr. Garcia has been an investigator in numerous clinical trials of anticoagulant medications for the
prevention and treatment of thromboembolic disease. He is the President of the Anticoagulation Forum, a
national interest group focused on the prevention ad treatment of thromboembolic disease. Dr. Garcia's
primary research interests include the treatment of warfarinassociated coagulopathy and petprocedural
anticoagulation for patients with mechanical heart valves. He has authored or -ewthored peer-reviewed
publications in journals such as theArchives of Internal Medicine, Chest, Thrombosis and Thrombolysis,
Geriatric Clinics of North America, ACP Journal Club, the British Journal of Hematology and the Journal of the
American College of Cardiologysine 2002, Dr. Garcia has been a member of the editorial board of the
journal Thrombosis Research

Samuel Z. Goldhaber, MD

Dr. Goldhaber, Professor of Medicine at Harvard Medical School, is Director of the BWH Venous
Thromboembolism Research Group. He hasebn the Principal Investigator for multiple deep vein
thrombosis (DVT) and pulmonary embolism (PE) treatment trials, including 5 multicenter PE thrombolysis
trials. He is Chair of the Steering Committee of the Nigponsored multicenter ATTRACT Trial, whichs
studying the optimal method to manage massive DVT. He is especially interested in improving venous
thromboembolism prophylaxis of atrisk hospitalized patients. In the March 10, 2005 New England Journal
of Medicine, he published a 2,500 patient randomeéd clinical trial which described a new physician alert
strategy to reduce symptomatic DVT and PE by 41%. He is currently conducting another 2,500 patient
randomized clinical trial at 26 institutions across the United States to determine whether these pitise
OAOOI OO AOA OAPOI AGAEAT A 1T OOOEAA 1T &£ "OECGCEAT AT A 7711
Dr. Goldhaber is Principal Investigator of about a dozen ongoing randomized clinical trials and observational
studies related to the prevention, treatment, and epidemiology of PE ardVT. As Founder and Director of
the BWH Anticoagulation Service, which cares for more than 2,100 active patients, he is also conducting
research on optimal warfarin dosing. He is Chair of the Steering Committee of the ADOPT Trial, which is
studying the sakty and efficacy of a new oral anticoagulant for prophylaxis of venous thromboembolism in
acutely ill medical subjects during and following hospitalization. Dr. Goldhaber is also Principal Investigator
of an observational trial exploring new ways to fostewvenous thromboembolism prophylaxis at the time of
hospital discharge. He encourages Vascular Medicine Fellows to participate in these research projects.

Dr. Goldhaber is committed to promoting outreach to other health care professionals as well as to tlag
public. He helped found and is President of the North American Thrombosis Forum, a nonprofit organization.
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He chairs the Steering Committee of the Venous Disease Coalition, another nonprofit initiative, run by the
Vascular Disease Foundation

Jonathan L. Halperin, MD

Dr. Halperin, is the Robert and Harriet Heilborunn Professor of Medicine at Mount Sinai School of Medicine,
Director of Clinical Cardiology Services in the Zena and Michael A. Wiener Cardiovascular Institute at The
Mount Sinai Medical Cente Educated at Columbia University and Boston University School of Medicine, Dr.
Halperin joined the Mount Sinai faculty in 1980. He played a key role in the formation of the Cardiovascular
Institute, one of the nation's leading centers for integrated caiidvascular research, education and patient
care, and has served as Associate Director since its inception. He was instrumental in the evolution of the
Joseph H. Hazen cardiology clinics as a model of ambulatory care, preventive medicine and professional
education, and the Cardiac Care Center, which integrates and unifies inpatient cardiovascular services. He
serves as Director of Mount Sinai's Urban Community Cardiology Fellowship Program, an educational
initiative linked with Mount Sinai's principal municipal hospital affiliate, the City Hospital Center at
Elmhurst, Queens, serving one of the nation's most ethnically diverse populations. On the 150th Anniversary
of The Mount Sinai Hospital in 2002, Dr. Halperin was the recipient of the Jacobi Medallion, aged by the
alumni in recognition of distinguished achievement in the field of medicine and extraordinary service to the
institution.

Widely recognized as an academic clinician, Dr. Halperin has served as a role model for resident and fellow
trainees in internal medicine and cardiology and been the recipient of two of Mount Sinai's most
distinguished teaching awards, the Simon Dack Award, presented by the Fellows of the Division of
Cardiology and the Solomon R. Berson Award, presented by the House Sththe Department of Medicine.
His skills as an educator were crystallized with the publication o0BYPAS$Times BooksRandom House,
1986), critically acclaimed as the most comprehensive treatment of the subject of coronary artery bypass
graft surgery -- addressed to the layman but suitable for medical professionals as well. He has been identified
repeatedly in both regional and national publications for providing high quality patient care, and engages in
an active clinical practice, emphasizing traditionalbedside skills and judicious application of modern
cardiovascular technology. He is Pad®resident of the Society for Vascular Medicine and Biology and the
New York City Affiliate of the American Heart Association. Dr. Halperin serves on numerous consenand
writing panels that issue clinical practice guidelines for management of patients with various cardiovascular
disorders, including atrial fibrillation, peripheral arterial disease, cerebrovascular disease and stroke, and is
a member of the ACC/AHA TésForce on Practice Guidelines.

The son of a physician, Dr. Halperin has maintained a stream of clinical investigation, beginning with studies
of cardiovascular hemodynamics that contributed to the development of angiotensin converting enzyme
inhibition for patients with chronic congestive heart failure and studies of regional circulation that impact
the management of patients with Raynaud's Disease, mitral valve disease, and intermittent claudication. He
was the principal cardiologist responsible for thedesign and execution of the Stroke Prevention in Atrial
Fibrillation (SPAF) clinical trials, which received over $25 million in grant support from the National
Institutes of Health. These multicenter studies, which involved 3,600 patients and over 100 iestigators,
helped develop antithrombotic strategies to prevent stroke among the estimated 2.5 million Americans with
atrial fibrillation. Hailed as the most important advance in medical stroke prevention over that decade, the
results of this research preent tens of thousands of strokes each year, saving hundreds of millions of dollars
in the cost of stroke care, and an inestimable toll in human terms. Subsequently, he directed the SPORTIF
clinical trials, which evaluated the first oral direct thrombin inhibitor for prevention of stroke in patients

with atrial fibrillation. These international trials, involving over 7,000 patients randomized at over 700
clinical centers, in 25 nations, represented the most aggressive effort ever mounted against embolic k&o
and tested the first new oral anticoagulant in over half a century. The results were cited by the American
Heart Association as among the most important research advances of the year. He is currently engaged in a
number of clinical trials aimed at devebping improved therapeutic agents for prevention of ischemic events

in an array of cardiovascular disease states.
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Alan K. Jacobson MD

Alan K. Jacobson, MD, is a staff cardiologist and the Associate Chief of Staff for Research at the Loma Linda VA
Medicd Center in Southern California. A native of Canada, Dr. Jacobson has been at Loma Linda since
heading south in 1977 for medical school. In addition to practicing noninvasive cardiology, Dr. Jacobson has
a special interest in antithrombotic therapy. Hisresearch includes pivotal trials such as CHARISMA, RF,
REMOBILIZE, ACTIVE & THINRS. He has been the medical director of the Cardiology Anticoagulation Clinic
since 1988 and has overseen the initiation of both Poirbf-Care testing and Patient selfesting for the
monitoring of patients on warfarin. Dr. Jacobson has also been active in research relating to standardization
of laboratory methods for PT determinations, clinical use of antithrombotic therapy in atrial fibrillation,
evaluation of novel antihrombotic therapies and development of anticoagulant monitoring methodologies.
Antiarrhythmic therapy in atrial fibrillation has also been an interest and Dr. Jacobson has been involved in
multiple studies of amiodarone (including the SAFH trial comparing amiodarone, sotalol, and placebo) as
well as the AFFIRM trial and trials with amiodarone derivatives, such as ATHENA.

Craig Kessler, MD

Dr. Kessler is professor of Medicine and Pathology and Section Chief of Hematology. He is also Director of the
Coaguation Laboratory at Georgetown. A graduate of Tulane School of Medicine, Dr. Kessler received his
specialty training in hematology and oncology at The Johns Hopkins Hospital. An international expert in the
area of disorders of coagulation, Dr. Kessler hasparticular interest in hemophilia. He also has expertise in
the treatment of hematologic malignancies.

Gregory YH Lip, MD, FRCP, DFM, FACC, FE@®&rticipating via teleconference)

Professor Lip, MD, is an academic clinical cardiologist based in a busty centre teaching hospital and leads

a large, multidisciplinary research group (including clinical and laboratorybased components)He is also
Visiting Professor of Haemostasis Thrombosis and Vascular Sciences in the School of Life & Health Sciences
at the University of Aston in Birmingham, England. Half of his time is spent as a clinician, and he practices
the full range of cardiovascular medicine, including outpatient clinics, with large atrial fibrillation and
hypertension specialist clinics, and coronary care units. He also undertakes coronary intervention and
assists in a 24/7 primary angioplasty rota for ST elevation Mls.

As an academic, Professor Lip provides strategy and research direction for his group, with many local,
national, and international collaborations in progressHe has had a major interest into the epidemiology of
AF, as well as the pathophysiology of thromboembolism in this arrhythmiaFurthermore, he has been
researching stroke and bleeding risk factors, and improvements in dlical risk stratification. The CHADS-
VASc and HABLED scores for assessing stroke and bleeding risk, respectivelywere first proposed and
independently validated following his research, and are now incorporated into major international
management gudelines.

Keith Mason
PSei\th}I\{Iasor) is ,the Executiye‘ Qirgctor of the‘Nati,on\al’Forum on Heart Di§egse AanNd StrolfeA Preyeption. He o
AOET cO i1 OA OEAT pm UAAOO T £ AoPbAOEAT AA ET OEA EAAI

Executive Director. Prior to joining the National Forum in 2009, Mason was with Eli Lilly and Company
where he worked to encourage collaboration between professional organizations and consumer groups to
improve outcomes for patients with cardiovascular disease.

In addition to his work with the National Forum, Keith also currently serves on the board of HealthNet, an
Indianapolis-based federally qualified health center, the Indianapolis affiliate of the American Heart
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political science from Wabash College and a MS in secondary education from Indiana University,
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Edith A. Nutescu is Clinical Associate Professor of Pharmacy Practitéha University of Illinois at Chicago
College of Pharmacy and Director of the Antithrombosis Center at the University of lllinois at Chicago
Medical Center. Dr. Nutescu is also an Affiliate Faculty at the University of lllinois at Chicago, Center for
Pharmacoeconomic Research. She earned her Pharm.D. degree with high honors at the University of Illinois
at Chicago College of Pharmacy. After graduation, Dr Nutescu went on to complete an American Society of
Health-System Pharmacists (ASHR#accredited Pharmay Practice Residency at Lutheran General Hospital
Advocate Health Care and a Primary Care Specialty Residency at the University of lllinois at Chicago Medical
Center. As a clinician and educator, Dr. Nutescu has contributed extensively to the care ofgds and the
education of students and health care providers on topics related to cardiovascular therapeutics. The
Antithombosis Center at the University of lllinois at Chicago Medical Center, which Dr. Nutescu directs, has
served as a training site and madel for pharmacists and other health care providers throughout the US and
various other countries such as Thailand, Honong, Japan, and Singapore.

Dr. Nutescu maintains an active clinical practice and research program. Her research and practice intesest
are in the areas of thrombosis, antithrombotic therapy, cardiovascular diseases, and stroke. Dr Nutescu has
authored or co-authored over 100 scientific articles, book chapters, and abstracts published in the science
and medical literature and has serveds a reviewer for the literature in her field. She serves on the Editorial
Boards for Annals of Pharmacotherapy and the American Journal of Heallystem Pharmacy. She has
lectured extensively both nationally and internationally on topics related to hypeipidemia, thrombosis,
stroke, and cardiovascular diseases. Dr. Nutescu serves as the Mrcesident and on the Board of Directors

of the Anticoagulation Forum, and has served on the National Consumers League Senior Outpatient
Medication Safety Coalition- Oral Anticoagulant National Advisory Board. Dr. Nutescu was the only
pharmacist member nominated to serve on the Steering Committee for the National Quality Forum and the
Joint Commission on the Accreditation of Healthcare OrganizationdNational Consenss Standards for the
Prevention and Care of Venous Thrombosis.

James G. Scott, JD

James G. Scott, President & CEO of Applied Policy, founded the company to apply Hdepth and insider
knowledge of federal health policy to help health care providers andompanies succeedAs a member of the
Washington, D.C. health policy community for over a dozen years, he has gained valuable experience and
contacts in both the government and private industry.

Immediately prior to founding Applied Policy, Mr. Scott wascharged with obtaining optimal Medicare
coding, coverage and payment for all pharmaceutical products manufactured by Hoffmaha Roche Inc.,
(Roche, now Genentech)While at Roche, he also worked to resolve Medicare and Medicaid reimbursement
issues at tA  EAAAOAT 1 AOGAT AT A OAOOGAA AO OEA AiTiPATUBO
Medicare & Medicaid Services (CMS).

Mr. Scott served as the Senior Legislative Advisor at CMS, advising the CMS Administrator on congressional
intent in implementing the Medicare Modernization Act of 2003 and engaging Members of Congress in the
implementation of the Act. Mr. Scott received agencyvide awards in 2005 for his work with Congress on

the successful implementation of the new Medicare prescription drug befit and for his work with
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Prior to his service with CMS, Mr. Scott was an Assistant Counsel with the Office of the Legislative Counsel of
the U.S. Senate, where he was a pripal drafter of the Medicare Prescription Drug, Improvement and
Modernization Act of 2003 and other Medicare legislationMr. Scott and his work were recognized through

the unanimous passage of a Senate Resolution and in numerous statements by SenatodsRepresentatives
printed in the Congressional Record.
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School of Law, in Washington, D.C.

Daniel Singer, MD

Dr. Singer is Professor of Medicine at Harvard Medical School and Professor in the Department of
Epidemiology at Harvard School of Public Health. He is a graduate of Yale College, Oxfaoigeksity (as a

Rhodes Scholar), and Harvard Medical SchodHe is Chief of the Clinical Epidemiology Unit in the General
Medicine Division at Massachusetts General Hospital (MGH) and Director of the MGH General Internal
Medicine Research Fellowship. DiSinger was HMS Associate Dean for Clinical Programs from 202807,
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and Translational Science Award.

Dr. Singer is internationally recognizedor his research on prevention of stroke in atrial fibrillation (AF). His
work has demonstrated the dramatic efficacy of warfarin anticoagulation, established risk factors for stroke
in AF, demonstrated that INR 2 is the optimal anticoagulation intensiy for AF, and demonstrated the
effectiveness of warfarin for AF in usual clinical careHe was lead author for the 2004 and 2008 American
College of Chest Physicians Consensus Conference on Antithrombotic Therapy guidelines for AF.

Dr. Singer has receied multiple awards for his academic efforts, including the 1993 Nellie Westerman Prize
on Clinical Research Ethics from the American Federation of Clinical Research, the 2003 John Eisenberg
Award from the National Society for General Internal Medicine foCareer Achievements in Research, the
2008 C. Miller Fisher Award from the Massachusetts chapter of the American Stroke Association/American
Heart Association for his contributions to stroke research, and the Harvard Medical School 26@008
William Silen Award (one of three awardees) for career achievement in mentoring.

Mellanie True Hills

Mellanie True Hills is an atrial fibrillation patient and the CE@nd Founder of the American Foundation for
Women's Health andStopAfib.org a nonprofit patient advocacy organization. StopAfib.org isledicated to
providing information, education, and support for those living with atrial fbrillation. Her goals are to raise
awareness of afib, encourage diagnosis and treatment, improve the quality of life for patients and families,
support doctor-patient communication, and decrease afiloelated strokes. Since having a surgical procedure,
Mellanie has been afibfree for the past6 years.

Before atrial fibrillation changed her life, shewas a corporate executive. She led one of the first corporate
web sites, JCPenney.com, and one of the first corporate intranets. She was a high tech execatizell, an
executive strategist at Cisco, and a worldenowned Internet strategy consultant. She is a bestelling author,
including of the awardwinning book, A Woman's Guide to Saving Her Own Life: The HEART Program for
Health and Longevity and has been featured by hundreds of media around the globe, including CNBC Asia,
Reuters,NewsweekBetter Homes and Gdens PBS, Fox, ABC, NBC, and CBS. Her story and the mission of the
American Foundation for Women's Health have recently been profiled iDSA Weekendvore, Successand
Heart-Healthy Living

Albert Waldo, MD , FACC

Dr. Waldo is The Walter H. Pritchard Professor of Cardiology, Professor of Med&i and Professor of
Biomedical Engineering at Case Western Reserve University School of Medicine, Cleveland, Ohio. Dr. Waldo
has published more than 600 works in the field of cardiac electrophysiology, in which he has worked and
helped to advance sincés inception several decades ago. In addition to serving on the editorial boards of
Journal of the American College of Cardiology, Circulation, Heart Rhytand the American Journal of
Cardiology, he is also a member of the Arrhythmia Disorders sectianf the Cardiology Todayeditorial board.
He is a fellow of the ACC, a fellow of the American Heart Association, and a fellow of the American College of
Physicians.
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CURRENT PRACTICE GUIDELINES

Clinical practice guidelines play a critical rolén guiding decisions made by health care professionals during
diagnosis, management, and treatment. A number of professional organizations issue guidelines that deal
with anticoagulation in atrial fibrillation; however, there are currently inconsistencies and ambiguities
amongst them that can lead to confusion and reluctance to treat. Some of this variation may stem from ever
generalizing research that does not properly emphasize subgroup variationslike age, sex, and ethnicity.
Guidelines that fail to properly account for risk factors are not universally applicable and will lead to
variability amongst guidelines and in patient outcomes. Optimal treatment and anticoagulation in AFib
patients depends on consistency amongst guidelines that allow for pensalization of care according to
individual risk factors and subpopulation differences.
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Preamble (UPDATED)

For new or updated text, view the 2011 Focused Update and
the 2011 Focused Update on Dabigatran. Text supporting
unchanged recommendations has not been updated.

It is impaortant that the medical profession play a significant role
in aritically evaluating the use of diggnostic procedures and thera-
pies & they are inroduced and tested in the detection, management,
ar prevention of disease states. Rigarous wnd expert analysis of the
available daty documenting absolure and relative benefits and risks
of those procedures and therapies can produce helpful guidelines
that mmprove the effectiveness of care, optimize patient cutcosmes,
and favorably affect the overall cost of cure by focusing resources
on the most effective strategies.

The American College of Cardiology Foundation (ACCF)
and the American Heart Associstion (AHA) have jomntly en-
gaged in the production of such guidelines in the area of
cardiovascular discase since 1980. The ACC/AHA Task Force
on Practice Guidelines, whose charge is to develop, updare, or
revise practice guidelines for important cardiovascular disesses
and procedures, directs this effort. The Task Force is pleased o
have this guideline developed in conjunction with the Exropesn
Society of Cardiology (ESC), Writing committees are charged
with the task of performing an assessment of the evidence and

ACC/AHA/ESC Practice Guidelines €273

acting as an mdependent group of authors to develop or update
written recommendations for clinical practice,

Experts in the subject under consideration have been selected
from all 3 orgamzations 1o examine subject-specific data and
write guidelines. The process includes additional representatives
from other medical practitioner and specialty groups when
appropnate, Writing committees are specifically charged o
perform 4 formal hterature review, weigh the strength of
evidence for or against a particular treatment or procedure, and
include estimates of expected health ourcomes where data exist,
Patient-specific modifiers, comorbidities, and issues of patient
preference that might influence the choice of particulur tests or
therapies are considered as well as frequency of follow-up and
cost-effectiveness. When avadlable, information from studies on
cost will be considered; however, review of data on efficacy and
clinical outcomes will constiute the primary basis for preparing
recommendations in these guidelmes.

The ACC/AHA Task Force on Practice Guidelines and the
ESC Committee for Practice Guidelnes moke every effort to
avoid any actual, potential. or perceived conflict of interest that
might arise as a result of an outside relationship or personal
interest of the writing committee. Specifically. all members of
the Writing Committee and peer reviewers of the document ae
asked to provide disclosure statements of all such relstionships
that might be perceived ss real or potential conflicts of mterest.
Writing committee members are also strongly encouraged to
declare a previous relationship with industry that might be
perceived as relevimt to guideline development. If a writing
commitiee member develops a new relationship with industry
during their tenure, they are required to notify guideline staff in
writing. The contmued participation of the writing committee
member will be reviewed. These statements are reviewed by the
parent Task Force, reported orally to all members of the writing
committee at each meeting, and updated and reviewed by the
writing committee as changes occur, Plesse refer 1o the meth-
odology manuals for further description of the policies used n
guideline development, including relationships with industry,
available online at the ACC, AHA, and ESC World Wide Web
sites  (hitp/fwww ace.org/climcal/manualimanual_introltr.him,
http:/#eire shajournals.org/msnual/, snd http:/Avww.escardio.org/
knowledge/guidelines/Rules/). Please see Appendix [ for author
relationships with industry and Appendix [T for peer reviewer
relationships with industry that are pertinent to these guidelines.

These practice guidelines are intended to assist healthcare
providers in clinival decision making by describing a range of
generally acceptable approaches for the diagnosis, manage-
ment, and prevention of specific diseases and conditions.
‘These guidelines attempt to define practices that meet the
needs of most patients in most circumstances. These guide-
line recommendations reflect a consensus of expert opinion
after & thorough review of the available, curtent scientific
evidence and are mntended to improve patient care. If these
guidelines are used as the basis for regulatory/payer deci-
sions, the ultimate goal is quality of care and serving the
patient’s best interests. The ultimate judgment regarding care
of a particular patient must be made by the healthcare
provider and the patient in light of all of the circumstances
presented by that patient. There are circumstances in which
deviations from these guidelines are appropriate.
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The guidelines will be reviewed annually by the ACC/
AHA Task Force on Practice Guidelines and the ESC
Committee for Practice Guidelines and will be considered
current unless they are updated, revised, or sunsetted and
withdrawn from distribution. The executive summary and
recommenduations are published in the August 15, 2006,
issues of the Journal of the American College of Cardiology
and Circulation and the August 16, 2006, issue of the
European Heart Journal. The full-text guidelines are pub-
lished in the August 15, 2006, issues of the Journal of the
American College of Cardielogy and Circulanion and the
September 2006 1ssue of Europace, as well as posted on the
ACC (www.accorgl, AHA (www americanheart.org), and
ESC {www.escardio.org) World Wide Web sites. Copies of
the full-text guidelines and rhe execotive summary ure avail-
able from all 3 organizations.

Stdney C, Smith Jr. MD, FACC, FAHA, FESC, Chair,

ACC/AHA Task Force on Pracnce Guidelines

Silvia G. Priori, MD, PhD, FESC, Chair,
ESC Commilttee for Practice Gudelines

1. Introduction

1.1 Organization of Committee and Evidence
Review (UPDATED)

For new or updated text, view the 2011 Focused Update
and the 2011 Focused Update on Dabigatran. Text support-
ing unchanged recommendations has not been updated.

Arrial fibrillation (AF) is the most common sustained
cardiac rhythm disturbance, incressing in prevalence with
age. AF is often sssociated with structural heast disease,
although a substantial proportion of patients with AF have no
detectable heant disease. Hemodynamic mmpairment and
thromboembolic eveats related o AF result in significant
morbidity, mortality, and cost, Accordingly, the American
College of Cardiology (ACC}, the American Heart Associa-
tion (AHA), and the European Society of Cardiology (ESC)
created 4 committez to establish guidelines for optimum
management of this frequent and complex arhythmia,

The committee was composed of members representing the
ACC, AHA, and ESC, as well as the European Heart Rhythm

Association (EHRA) and the Heart Rhythm Society (HRS).
This document was reviewed by 2 official reviewers nomi-
nated by the ACC, 2 official reviewers nominated by the
AHA, and 2 official reviewers nominated by the ESC, as well
as by the ACCF Clinical Electrophysiology Committee, the
AHA ECG and Arthythmiss Commities, the AHA Stroke
Review Committee, EHRA, HRS, and numerous additional
content reviewers nominated by the writing committee, The
document was approved for publication by the governing
bodies of the ACC, AHA, and ESC and officially endorsed by
the EHRA and the HRS.

The ACC/AHA/ESC Writing Commiltee to Revise the
2001 Guidelines for the Managemeat of Patients With Atrial
Fibrillation conducted & comprehensive review of the rele-
vant literature from 2001 to 2006, Literature searches were
conducted in the following databases: PubMed/MEDLINE
and the Cochrane Library (including the Cochrane Database

of Systematic Reviews and the Cochrane Controlled Trials
Registry). Searches focused on English-language sources and
studies in human subjects. Articles related 1o mimal experi-
mentation were cited when the information was fmportant (0
understanding pathophysiological concepts pertinent to pa-
tient management and comparable data were not gvailable
from human studies. Major search terms included arrial
Sibrillation, age, atrial remodeling, atrioventricular conduc-
tion. atnioventricular node, cardioversion, classification,
clinical (rial, complications, concealed conduction, cosi-
effectiveness, defibrillator, demographics, epidemiology. ex-
perimental, heant failure (HF), hemodvnamics, human, hy-
perthyroidism, hypothvroidism, meta-analysis, mvyocardial
infarction, pharmacology, postoperative, pregnancy, puimo-
nary disease, gualiy of life. rate control, rhwthm control,
risks, sinus rhythm. symptoms, and fachycardia-mediated
cardiomyoparhy, The complete list of search rerms is beyond
the scope of this section.

Classification of Recommendations and Level of Evidence
are expressed in the ACC/AHA/ESC format as follows and
described in Table 1. Recommendations sre evidence based
and derived primarily from published data.

Classification of Recommendations

» Class [: Conditions for which there Is evidence and/or
general agreement that a given procedure/therapy is bene-
ficial, useful, and effective.

e Class II: Condirions for which there is conflicting evidence
andfor a divergence of opinion about the usefulness/
efficacy of performing the procedure/ftherapy.

O Class [la: Weight of evidence/opinion is in favor of
uscfulness/cfficacy.

& Class [Ib: Usefulness/efficacy is less well established by
evidence/opimon.

o Class III; Conditions for which there is evidence and/or
gencral agreement that a procedure/therapy is not useful or
effective and in some cases may be harmful.

Level of Evidence
The weight of evidence was rankad from highest (A) to
lowest (C'), as follows:

* Level of Evidence A: Data derived from multiple random
1zed clinical wials or meta-analyses.

* Level of Evidence B: Data derived from & smgle random
zed trial, or nonrandomized studies,

® Level of Evidence C: Only consensus opmion of experts,
case studies, or standard-of-care,

1.2, Contents of These Guidelines

‘These guidelines first present 4 comprehensive review of the
larest information sbout the definition, classification, epidemiol-
ogy, pathophysioiogical mechanisms, and clinical characteristics
of AF. The mansgement of this complex and potentially dan-
gerous arrhythmia s then reviewed. This includes prevention of
AF, control of heart rate, prevention of thromboembolism, and
conversion 10 and mamtenance of sinus riythm. The treatment
algonthms include phanmacological and nonphasmacological
antiarrhythmic approaches, as well us antithrombotic strategies
most appropriate for parmicular clinical conditions. Overall, this

Downloaded from hitp://cire ahajournals org/ by guest on December 27, 2011

22



Fuster et al

ACC/AHA/ESC Practice Guidelines €275

Table 1, Applying Classification of Recommendations and Level of Evidencet (UPDATED) (see the 2011 Focused Update and the

2011 Focused Update on Dabigatran)

SIZE OF TREATMENT EFFECT

LEVEL A

LEVEL 8

Limstud gopalitien:
evileaine®

Dats destons bum 2
wagis revdemired trial
ar sotzwedomized shaties

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

LEVELC
oty bnlled pigilatine
ovaleiee”
Ony corsaiiius upmben
ol nxperis, cose statlies
ur st of S
Sogoisted phvase for shoud) 1 NDe oy TG e Carskdared COR M COR I
wiitag B canbe be ﬁhgm Harm
& IR % probudly & ot sty
5 s ettactie Deceticlal o o \ tarmid
00 act wek astaisished actiodeatsd  cassen b
shogkd nat ansectoed wih
e e s M-
Campratiee beatment'sitegy A yetmentstrategy A s probebly
atecthioness panses’ s in n 13 not usetsl! tymortaty
preferercs (o beaiman prebsmice n reedrert B becelcial S s
Iatmest A stoud b chosen 115 psasonatie 1 chaoes i e
oves bt B Yetirert A v tineiment

*Data avnilable from chnical trials of registries about the usefulnessfefficacy in dfferent subpopulations, such as gender, age, hestory of diabates, history of priar myocasial
ntarction, history of hear! talre, and prior aspirin use. A recormmendiagion with Level of Evidence B of € does not imply that the: recommendiation is weak, Mary important
dinical guestions addressad in the guidelines do not land themsatves o dinkcal friats, Fven though mndomized Yiaks arm not avalable, there may be & very chear cinical

corsensus that a particuar lest o therapy is useful of ffective.

fin 2003, the ACC/AHA Task Force on Practice Guidelines Gewedoped a lisl of sugoested phiases to use when wiiling recommendations. ANl guldedine
recommendations have been written in full sentances that express a complete thought, such that a recommendation, even if separatad and peesented apart from
the rest of the document (includiey) headings above sets of recommendations), woukd still cormeey the full nlent of the recommendation. It is hoped that ®ils will
increasa readers' comprehension of the guidelines and will abow quesies at the individual recammendation level,

is & consensus docurment that attempis o reconcile evidence and
opinion from both sides of the Atlantic Ocean. The pharmaco-
logical and nonpharmacological antisrhythmic spproaches may
include some drugs and devices that do not kave the approval of
all govemment regulatory agencies. Additional informa-tion
may be obtained from the package inserts when the drug or
device has been approved for the stated indication,

Because atrial flutter can precede or coexist with AF, special
consideration is given o this arrhythmia in esch section. There
ure important differences in the mechanisms of AF und atrial
futter, and the bodly of evidence available to support thepapeutic
recommenditions is distinct for the 2 arrthythmias. Atrial flutter
is not asddressed comprebensively in these guidelines but s

sdidressed in the ACC/AHA/ESC Guidelines on the Munage-
ment of Patients with Supravenmicular Arvhythmias.!

1.3. Changes Since the Initial Publication of These
Guidelines in 2001

In developing this revision of the guidelines, the Writing
Commitice considered evidence published since 2001 and
drafted revised recommendations where appropriate 1o incor-
porale results (rom major clinical trials such as those that
compared rhythm-control and rate-control approaches to
long-term munagement. The text bas been reorganized to
reflect the implications for patient care, beginning with
recognition ol AF and its puathogenesis and the general
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Figure 1. Electrocardogram showing atrial fibrillation with a controlled rate of ventricutar response. P waves are replaced by fibrillatory

waves and the ventricular response is completely iregular,

priorities of rate control, prevention of thromboembalisim,
and methods available for use in selected patients to correct
the arrhythmia and mantain normal sinus thythm. Advances
in catheter-hased ablation technologies have been incorpo-
rated into expanded sections and recommendations, with the
recognition that that such vital details as patient selection,
oplimum catheter positioning, absolute rates of treatment
success, and the frequency of complications remain incoin-
pletely defined. Sections on drug therapy hiave been condensed
and confined to human studies with compounds that have been
approved for clinical use in North America and/or Europe.
Accumulating evidence from clinical studies on the emerging
wle of angiotensin inhibition 0 reduce the oceur-rence and
complications of AF and information on approaches to the
primary prevention of AF are addressed comprebensively in the
text, as these may evalve further in the years ahead 10 form
the basis for recommendations affecting patient care, Finally,
data on specific aspects of management of patients who ure
prone to develop AF in special circumstances have become more
robust, allowing formulation of recommendations based on a
higher level of evidence than in the first edition of these
guidelines. An example is the completion of a relatively large
randomized trial addressing prophylactic administration of anti-
urhythmic medication for patients undergoing cardiac surgery.
In developing the updated recommendations, every effort was
made 1o maintain consistency with other ACC/AHA and ESC
practice guidelines addressing, for example, the management of
patients undergeing myecardial revascularization procedures.

2. Definition

2.1. Atrial Fibrillation

AF is o supraveatricular tachyarrhythmia characterized by
uncoordinated atrial activation with consequent deterioration
of atrial mechanical function. On the electrocardiogram
(ECG). AF is characterized by the replacement ol consistent

P waves by rupid oscillations or fibrillatory waves that vary in
amplitude. shape, and tming, associated with an iregular,
frequently rapid ventricular response when atrioventricular
(AV) conduction is intact® (Fig. 1), The ventricular response
o AF depends on electrophysiological (EP) properties of the
AV node and other conducting tissues, the level of vagal and
sympathetic tone, the presence or absence of accessory
conduction pathways, add the sction of drugs.® Regular
cardiac cycles (R-R intervals) are possible in the presence of
AV block or ventricular or AV junctionsl tachycerdia In
patients with implanted pacemakers, diagnosis of AF may
require lemporary inhibition of the pacemaker to expose atrial
fibrillatory activity ! A rapid, irregular, sustained, wide-QRS-
complex tachycardia strongly suggests AF with conduction
over an accessory pathway or AF with underlying bundle-
branch block. Extremely rapid rates (over 200 beats per
minute) suggest the presence of an accessory pathway or
ventricular tachycardia,

2.2. Related Arrhythmias

AF may oceur in isolation or in assoctation with other
arrhythmias, maost commonly atrial flutter or atrial
tachycardia. Atrial flutter may arise during treatment with
antinrrhythmic agents prescribed to prevent recurrent AF,
Atrial flutter in the typical form is characterized by a
saw-looth pattern of regular atrial activation called flutter (1)
wives on the ECG, particularly visible in leads 11, TIL aVF,
and V, (Fig. 2). In the untreated state, the atrial rate in atrial
flutter typically ranges from 24 to 320 beats per minute, with
[ waves inverted in ECG leads I1, TL and aVF and upright in
Jead V. The direction of activation in the right atrium (RA)
may be reversed, resulting in £ waves that are upright in leads
I, I, and aVF and mvested in lead V. Awial flutter
commaonly occurs with 2:1 AV block, resulting in a regular or
irregular ventriculur rate of 120 (o 160 beats per minute (most
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agulation, loss of AV synchrony, and lifelong pacemaker
dependency. There is also a finite risk of sudden death due to
torsades de pointes or ventricular fibrillation * Patieats with
abnormalities of diastolic venricular compliance who depend
on AV synchrony to mamtain cardiac output, such as those
with hypertrophic cardiomyopathy or hypertensive heart dis-
ease, may experience persistent symptoms after AV nodal
ablation and pacemaker implantation. Hence, patients should
be counseled regarding each of these considerations before
proceeding with this irreversible measure.

The adverse hemodynamic effects of RV apical pacing
following AV nodal ablation have been a source of concem.
Compared with RV apical pacing, LV pacing significantly
improves idices of both LV systolic function {pressure-
volume loop, stroke work. ejection fraction, and dP/dr) and
diastolic filling.* Acutely, LV pacing was associated with a
6% increase in ejection fraction and a 17% decrease in mitral
regurgitation.®® The Post AV Node Ablation Evaluation
(PAVE) randomized 184 patients undergoing AV nodal
ablation because of permanent AF to standard RV apical
pacing or biventricular pacing.*” After 6 mo, the biventric-
ular pacing group walked 25.6 meters farther in 6 min
(P=0.03), had greater peak oxygen consumption, and had
higher scores in 9 of 10 quality-of-life domains than the RV
pacing group. While there was no difference in LV ¢jection
fraction between the groups ar baseling, the LV ejection
fraction remained stable i the biventricular pacing group
while 1t declined m the RV pacing group (46% vs, 41%,
respectively; P=0.03}. There was no significant difference in
mortality. A subgroup analysis suggested that functional
improvements were confined to patients with LV ¢jection
fraction below 35% before ablation.

Patients with normal LV function or reversible LV dys-
function undergoing AV nodal ablation are most likely
bepefit from standard AV nodal ablation and pacemaker
implantation. For those with impairad LV function not due to
tachycardia, & biventricular pacemaker with or without defi-
brillator capability should be considered. Upgrading to a
biventricular device should be considerad for patients with
HF and an RV pacing system who have undergone AV node
ablation **

8.1.4. Preventing Thrombocmbolism
For recommendations regarding antithrombotic therapy i
patients with AF undergoing cardioversion, see Section 8.2.7.

RECOMMENDATIONS
CLASS 1

1. Antithrombotic therapy (o prevent thromboembolism is
recommended for all patients with AF, except those with
lone AF or contraindications. (Leve! of Evidence: A)

2. The selection of the antithrombotic agent should be
based upon the absolute risks of stroke and bleeding
and the relative risk and benefit for a given patient.
(Level of Evidence: A)

3. For patients without mechanical heart valves at high
risk of stroke, chronic oral anticoagulant therapy with
a vitamin K antagonist is recommended in @ dose
adjusted to achieve the target intensity INR of 2.0 to

3.0, unless contraindicated. Factors associated with
highest risk for stroke in patients with AF are prior
thromboembolism (stroke, TIA, or systemic embolism)
and rheumatic mitral stenosis, (Level of Evidence: A}

4. Anticoagulation with u vitamin K antagonist is rec-
ommended for patients with more than | moderate
risk factor. Such factors include age 75 y or greater,
hypertension, HF, impaired LV systolic function
(ejection fraction 35% or less or fractional shorten-
ing less than 25%), and diabetes mellitus. (Level of
Evidence: A)

5. INR should be determined at least weekly during
initintion of therupy and monthly when anticoagula-
tion is stable. (Level of Evidence: A)

6. Aspirin, 81-325 myg daily, s recommended as an
alternative to vitamin K antagonists in low-risk pa-
tients or in those with contraindications to oral antico-
agulation. (Level of Evidence: A)

7. For patients with AF who have mechanical heart
valves, the target intensity of anticoagulation should be
based on the type of prosthesis, maintaining an INR of
at least 2.5, (Level of Evidence: B)

8. Antithrombotic therupy is recommended for patients
with atrial flutter as for those with AF. (Level of
Evidence: C)

CLASS 1la

1. For primary prevention of thromboembolism in pa-
tients with nonvalvular AF who have just 1 of the
following validated risk factors, antithrombotic ther-
apy with either aspirin or a vitamin K antagonist is
reasonable. based upon an assessment of the risk of
bleeding complications, ability to safely sustain ad-
justed chronic anticoagulation, and patient prefer-
ences: age greater than or equal to 75 y (especially in
femule patients), hy pertension, HF, impaired LY func-

tion, or dinbetes mellitus, (Level of Evidence: A)

For patients with nonvalvular AF who have 1 or more

of the following less well-validated risk factors, anti-

thrombotic therapy with either aspirin or a vitamin K

antagonist is reasonable for prevention of thromboem-

bolism: age 63 to 74 y, female gender, or CAD. The
choice of agent should be based upon the risk of
bleeding complications, ability to safely sustain ad-
justed chronic anticoagulation, and patient prefer-

ences, (Level of Evidence: B)

3. Tt is reasonable to select antithrombotic therapy using
the same criteria irrespective of the pattern (ie, parox-
ysmal, persistent, or permanent) of AF. (Level of
Evidence: B)

4. In patients with AF who do not have mechanical
prosthetic heart valves, it is reasonable to interrupt
anticoagulation for up to 1 wk without substituting
heparin for surgical or diagnostic procedures that
carry a risk of bleeding, (Level of Evidence: C)

5. It is reasonable to reevaluate the need for anticoagu-
lation at regular intervals. (Level of Evidence: C)

"~
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CLASS IIb

1. In patients 75 y of age and older at increased risk of
bleeding but without frunk contraindications te oral
anticoagulant therapy, and in other patients with mod-
erate risk factors for thromboembolism whe are un-
able to safely tolerate anticoagulation at the standard
intensity of INR 2.0 to 3.0, a lower INR target of 2.0
(range L6 to 2.5 may be considered for primary
prevention of ischemic stroke and systemic embolism.
(Level of Evidence: C)

2. When surgical procedures require interruption of oral
anticoagulant therapy for longer than 1 wk in high-risk
patients, unfractionated heparin may be administered
or low-molecular-weight heparin given by subcutane-
ous injection, although the efficucy of these alternatives
in this situation is uncertain. (Level of Evidence: C)

3. Following percutaneous coronary intervention or re-
vascularization surgery in patients with AF, low-dose
aspirin (less than 100 mg per d) and/or clopidogrel (73
mg per d) may be given concurrently with anticongu-
lation to prevent myocardial ischemic events, but these
strategies have not been thoroughly evaluated and are
associated with an increased risk of bleeding. (Level of
Evidence: C)

4. In patients undergoing percutaneous coronary inter-
vention, anticoagulation may be interrupted to prevent
bleeding at the site of peripheral arterial puncture, but
the vitamin K antagonist should be resumed as soon as
possible after the procedure and the dose adjusted to
achieve an INR in the therapeutic range. Aspirin may
be given temporarily during the hiatus, but the main-
tenance regimen should then consist of the combina-
tion of clopidogrel, 75 mg daily, plus warfarin (INR 2.0
to 3.0), Clopidogrel should be given for a minimum of
1 mo after implantation of a bare metal stent, at least
3 mo for a sirolimus-eluting stent, at least 6 mo for a
paclitaxel-eluting stent, and 12 mo or longer in selected
patients, following which warfarin may be continued
as monotherapy in the absence of a subsequent coro-
nary event. When warfarin is given in combination
with clopidogrel or low-dose aspirin, the dose intensity
must be carefully regulated. (Level of Evidence: C)

5. In patients with AF younger than 60 v without heart
disease or risk factors for thromboembolism (lone AF),
the risk of thromboembolism is low without treatment
und the effectiveness of aspirin for primary prevention
of stroke relative to the risk of bleeding has not been
established. (Level of Evidence: C)

6. In patients with AF who sustain ischemic stroke or
systemic embolism during treatment with low-intensity
anticoagulation (INR 2.0 to 3.0), rather than add an
antiplatelet agent, it may be reasonable to raise the
intensity of anticoagulation to a maximum target INR
of 3.0 to 3.5. (Level of Evidence: C)

CLASS 11

Long-term anticoagulation with a vitamin K antagonist is
not recommended for primary prevention of stroke in

ACC/AHA/ESC Practice Guidelines ednl

Table 11. Risk Factors for Ischemic Stroke and Systemic
Embolism in Patients With Nonvalvular Atrial Fibrillation

Risk Fachors Retatve Risk
Prevous stioke of TA 25
Drabutes medlitus 17
Histary of hypestension 16
Heat falwe 14
Mdvarced age {comtinuous, per decade) 14

Data derwed hom collabocatve analysis of 5 untieated controd grougs In
pomary prevention Weds Y As a group, pabents wath poovidwaal atnal
fiwikation (W) cany about @ 6-fokd neeased nsk of romboembolism
conmpered wath patients in sinus thythm. Relabiee nsk refors o comparisan of
patents with AF o patients without these nsic factons.

TIA mdicates transiant ischamee attadk,

patients below the age of 60 y without heart disease (lone
AF) or any risk factors for thromboembolism. (Level of
Evidence: C}

8.14.1. Resk Stranificarion

81411 Epidemiological Data. In a small, retrospective,
population-based study m Olmsted County, Minnesota, over 3
decades, the 15-y cumulative stroke rate in people with lone AF
(defined as those younger than 60 v with no clmical history or
echocardiographic signs of cardiopulmonary discase) was
13%M Conversely, in the Frammgham Study?®* the age-
adjusted stroke rate over & mean follow-up period of 11 v was
28.2% in those with lone AF, more libarally defined to include
patients with a history of hyper-tension or cardiomegaly on chest
roentgenography, compared with 6.8% i normal controls.™ In
the SPAF shuly, the annualized rate of ischemic stroke during
aspirin treatment was similar in those with paroxysmal (3.2%)
and permanent (3.3%) AF** Those with prior stroke or TIA
have 1 rate of subsequent stroke of 10% to 12% per year when
treared with aspirin, snd these parients benefit substantially from
adjusted-dose oml anticoagulation A4 In addition o prior
thramboembolism, HF, hypertension. mcreasing age, and diabe-
tes mellitus have consistently emerged s independent nisk
factors for ischemic stroke associated with nonvalvular
AF#201264802405 (Other factors, such as female gender, systolic
bood pressure over 160 mm Hg, and LV dysfunction, have been
variably Imked to stroke. %8640 The relative risk for ischemic
stroke associated with specific clinical features, denived from a
collaborative analysis of participants given no antithrombotic
therupy i the control groups of 3 randormized trials, 1s displayed
in Table 11.

In patients with nonvalvular AF, prior stroke or TIA is the
strongest independent predictor of stroke, significantly asso-
ciated with stroke m all 6 studies in which it was evaluated,
with incremental refative risk between 1.9 and 3.7 (averaging
approximately 3.0). Arempts to idennfy patients with prior
stroke or TIA who have relatively low stroke risks by virtue
of the absence of other risk factors did not identify any
reliable predictors 4%7-9% The pathogenic constructs of
stroke m AF are incomplete, but available data mdicate that
all patients with prior stroke or TIA are at high risk of
recurrent thromboembolism and require anticoagulation un-
less there are firm contraindications in a given patient. Efforts
t0 enhance risk stratification should remove such patients
from consideration and focus instead on the predictive value
of pertinent risk factors and absolute stroke rates for primary
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Figure 8. Stroke rates in relation to age among patients in
untreated control groups of randomized trials of antithrombotic
therapy. Data are from the Atdal Fibrillation Investigators. Risk
factors for stroke and efficacy of antithrombotic therapy in atrial
fibrillation. Analysis of pooled data from five randomized con-
trolled trials. Arch Intern Med 1994;154:1448-57 47

prevention, Patient age is a consistent independent predictor
of stroke (Fig. 8). In 7 studies in which the variable was
assessed, hazard ratios averaged 1.5 per decade. Nearly half
of AF-associated strokes occur in patients over 75 v, and AF
is the most frequent cause of disabling stroke in elderly
women. S A4 Older people are also at increased nisk for
anticoagulant-related bleeding!'" and are less likely (o be
treated with oral anticoagulation, even in situations for which
it has been proved efficacious, in part because of concem
about the risk of bleeding,*!! Special consideration of these
older patients 1s therefore a entical aspect of effective stroke
prophylaxis, =

Female gender has emerged as an independent predictor of
stroke in 3 cohort studies of patients with AF but not in
several others 47208401 The relative increase was 1.6 in the
largest study of the ATRIA cohort.> In the SPAF analyses of
aspirin-treated patients, gender interacted with age such that
women over 75 y old were at particularly high risk, but this
interaction was not apparent in the AnTicoagulation and Risk
factors In Atnal fibrillation {ATRIA) cohor, 202412

Similarly, hypertension is a consistent, powerful predictor of
stroke, wath a history of hypertension independently predictive
in 3 studies (median reltive risk approximately 2,0) and systolic
hlood pressure significant in 2 othess (mean relative risk approx-
imately 2.0). A history of hypentension and systolic blood
pressure over 160 mm Hg were independently predictive of
stroke in the SPAF aspinn-treated cohorts,

Diabetes was a significant independent predictor in 4
studies. associated with an average relative risk of 1.8, but not
in 2 other studies, The strength of diabetes as a predictor may
be greater in lower-risk patients with AF, prompling specu-
lation that it may be associated with noncardioembolic
strokes, Diabetes is a less powerful independent predictor
than prior stroke/TTA. hypertension, or age, but analysis of
the type, duration, or control of diabetes has nol been
undertuken to refine its predictive value for thromboembo-
lism in patients with AF. The reduction in stroke among
warfarin-ireated patients with diabetes was below average in
2 studlies, 413414

In 2 studies, CAD was a univaniate predictor of stroke in
otherwise Jow-risk patients;*#%% it has not been shown to have
independent predictive value for stroke in patiests with AF.

Clinical HF has not been conclusively shown to have
independent predictive value for stroke in any study of AF
patients, In the SPAF | and 11 studies,*'* recent (within 3 mo)
HF or impaired LV systolic function (defined as M-mode

echocardiographic fractional shortening less than 25%) was a
significant independent predictor, as was LV systolic dys-
function by 2-dimensional echocardiography in placeho-
treated patients in some studies™ but not in others 200268
Clinical diagnosis of HF may be difficull in elderly patients
with AF, and misclassification could blunt the power of
association. In short. while it seems logical based on patho-
physiological concepts and echocardiographic correlates that
HF should he an independent predictor of stroke in patients
with nonvalvular AF, available data do not provide strong
support.

BLAL2. Echocardiography and Risk Stratification.  Echocar-
diography is valuable to define the origin of AF (eg, detecting
rheumatic mitral valve disecase or HCM) and may add
information useful in stratifying thromboembolic nsk.
Among high-risk AF patients. impaired LV systolic function
on transthoracic echocardiography, thrombus, dense SEC or
reduced velocity of blood flow in the LAA, and complex
atheromatous plague in the thoracic aorta on TEE have been
associated with thromboembolism, and oral anticoagulation
effectively lowers the risk of stroke in AF patients with these
features. LA diameter and fibrocalcific endocardial abnor-
malities have been less consistently associated with throm-
boembolism. Whether the absence of these echocardiographic
abnormalities identifies a low-risk group of patients who
could safely avoid anticoagulation has nol been estab-
lished, limiting the value of echocardiography as a prime
determinant of the need for chronic anticoagulation in
patients with AF,

TRANSTHORACIC ECHOCARDIOGRAPHY. Correlations in
placebo-ussigned participants in randomized trials of anti-
thrombotic therapy provide information about the indepen-
dent predictive valee of transthoracic echocardiography for
thromboembolic events in patients  with nonvalvular
AF 54t Meta-analysis of 3 tnals found moderate o
severe LV dystunction (o he the anly independent echo-
cardiographic predictor of stroke in patients with AF after
adjustment for clinical features: the diameter of the LA was
less usetul > Secondary analyses of aspinn-assigned pa-
tients in multicenter trials yield vanable results regarding
the role of transthoracic echocardiography for predicting
thromboembolic risk.*> In the SPAF I and IT studies, LV
Iructional shortening less than 25% (estimated by M-mode
echocardiography) was the only independent echocardio-
graphic predictor of stroke, Among 2012 aspinin-assigned
patients in the SPAF trials (including 290 in SPAF-III
assigned to a relatively ineffective fixed-dose combination
of wspirin plus warlarin), no transthoracic echocardio-
graphic parameter independently predicted thromboembo-
lism when clinical risk factors were considered, Similarly,
no independent predictors of thromboembolism were iden-
tified by transthoracic echocardiography and TEE at entry
in the Embolism in the Left Atrial Thrombi (ELAT) study
of 409 patients with nonvalvular AF taking aspirin, 160 mg
daily,*¥

TRANSESOPHAGEAL ECHOCARDIOGRAPHY. TEE is a sensitive
and specific technique for detection of LA and LAA
thrombus, far surpassing transthoracic echocardiogri-
phy. ™™ This modality also permits superior evaluation for
other causes of cardiogenic embolism, ™ as well as a
means of measuring LAA function. " Several TEE fea-
tures have been associated with thromboembolism, includ-
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ing thrombus, reduced flow velocity, and SEC in the LA or
LAA and atheromatous disease of the aorta, 2417

Detection of LA/LAA thrombus stands as a contraindi-
cation to elective cardioversion of AF. Unfortunately, the
absence of a detectable thrombus does not preclude stroke
after cardioverston in the absence of anticoagulation ther-
apy 324488 A TEE-guided strategy for elective cardiover-
sion of AF vielded comparable outcomes for thromboem-
bolism and death compared with cenventional
anticoagulation for 3 wk before and 4 wk after
cardioversion ¥

8.1.4.1.3. Therapeutic Implications, "The efficacy and safety
of oral anticoagulation and platelet inhibitor therapy with
aspirin for prevention of stroke in patients with AF have been
well characterized *° The selection of appropriate antithrom-
botic therapy is discussed below m the context of thrombo-
embolic risk (see Section 8.1.6, Phammacological Agents to
Maintain Sinus Rhythm, and Section 8.1.7, Outof-Hospital
nitation of Antiarrhythmic Drugs in Patients With Atrial
Fibrillation). Patients with AF who have low rates of stroke
when treated with aspirin may not gain sufficient benefit from
anticoagulation to outweigh the attendant risks and the need
for close medical monitoring #1422 Estimating the risk of
stroke for individual AF patients is crucial for the decision to
provide anbticoagulation therapy to ndividual patients with
AF 7 but the threshold risk that warrants anticoagulation is
controversial. Patients with a stroke risk of 2% per year or
less do not benefit substantially from oral anticoagulation.
which would require treating 100 or more paticnts for 1 y to
prevent a single stroke.*™ For high-nisk AF patients with stroke
rales of 6% per year or greater, the comparable number needed-
to-treat 15 25 or fewer, strongly favoring anticoagulation. Opin-
ion remains divided about routme anti 100 for patients at
intermediate stroke nsk (anmal rate 3% to 5%).

To stratify the risk of ischemic stroke 1n patients with AF,
several clinical schemes have been proposed based on anal-
yses of prospectively monitored cohorts of participants n
clinical trials in which santhrombotic therapy was coi-
trolled 21421428 Ope set of criteria { Atrial Fibrillation Inves-
tigators [AFI]) s based on multivariate pooled analysis of
1593 participants assigned to the control or placeho groups of
S randomized primary prevention trials in which 106 ische-
mic strokes occurred over a mean follow-up of 1.4 y.%
Patients were divided into 2 strata, distinguishing Iow-risk
patients from those at intermediate or high risk. Although
echocardiographic features were not considered initially, a
subsequent analysis of 3 of the trials identified abnormal LV
systolic function as an independent predicror of stroke.**! The
SPAF smdy criteria were based on multivariate analysis of
854 patients assigned (o aspirin and followed for & mean of
2.3y, during which 68 ischemic strokes were observed. These
criteria were subsequently used to select a low-risk cohort for
treatment with sspirin in the SPAF [T study, Over a mean
follow-up of 2 y, the rate of ischemic stroke was 2.0% per
year (95% CI 1.5% to 2.8%) and the rate of disabling
ischemio stroke was 0.8% per year (95% CI 0.5% to 1.3%).
Patients with a history of hypertension had a higher rate of
thromboembolisin (3.6% per year) than those without hyper-
tension (1.1% per year; P less than 0.001). Other criteria have
been developed by expert consensus*®#* hased on consid-
eration of the foregoing schemes o classify patients into
low-, intermediate-, and high-risk groups, Still others have
emploved recursive partitioning and other rechniques o
identify low-risk patients.

ACC/AHA/ESC Practice Guidelines e3n3

Nine schemes that included more than 30 stroke events
have been promulgated bused on multivariate analysis of
clinical and/or echocardiographic predictors. Three were
derived from overlapping patient cohorts, while & were
derived from entirely independent cohorts 726128641240 Of
the 6 studies with distinet patient cohorts, 2 involved partic-
ipants in randomized frials, 2 were based on clinical case
series, one was a population-hased epidemiological study,
and the other was a hospital-based case-control study. The
largest study** was hmited to analysis of female gender as an
independent predictor.

A multivariate analysis from the Framingham Heart Study
examined risk factors for stroke among 705 patients with
recently detected AF, excluding those who had sustained
ischemic stroke, TIA, or desth within 30 d of diagnosis. 42
The only significant predictors of ischemic stroke were age
(RR=1.3 per decade), female gender (RR=1.9), prior stroke
or TIA (RR=1.9), snd diabetes mellitus (RR = 1.8), consis-
tent with earlier studies. Systolic blood pressure became a
significant predictor of stroke when warfarin was included in
4 time-dependent Cox proportional hazards model, With a
scoring system based on age. gender, systolic hypertension,
diabetes, and prior stroke or TIA, the proportion of patients
classified as low risk varied from 14.3% to 30.6% depending
upon whether stroke rate thresholds were less than 1.5% per
year or less than 2% per year. Observed stroke rates were
1.1% to 1.5% per year based on 88 validated events. In the
future, it may be possible to consider other characteristics that
may contribute to stroke risk, meluding genetic abnormalities
of hemostatic factors and endothehial dysfunction, but none
have yes been idenrified that have sufficient predictive value
for clinical use in risk stratification =041

Another stroke risk classification scheme, known as
CHADS, (Cardiac Failure, Hypertension, Age, Dighetes,
Stroke [Doubled]) mtegrates elements from several of the
foregoing schemes. The CHADS, risk index is based on a
point system in which 2 points are assigned for a history of
stroke or TIA and | point each is assigned for age over
75 y. a history of hypertension, diabetes. or recent HF
(Table 12)41%42¢ The predictive value of this scoring
systemn was evaluated in 1733 Medicare beneficiaries with
nonvalvular AF between the ages of 65 and 95 v who were
not given warfarin at hospital discharge, Although high
scores were associated with an increased stroke rate m this
elderly cohort, few patients had 2 score of § or more or a
score of 0. In the same cohort, the modified AFI scheme
had high-risk (prior stroke or TIA, hypertension, or diabe-
tes) and moderate-risk (age greater than 65 y without other
high-risk features) categories, corresponding to stroke
rates of 5.4% per year (95% Cl 4.2% to 6.5% per year) for
high-risk and 2.2% per year (95% CI 1.1% to 3.5% per
year) for moderate-risk patients. Patients with high-nisk
features according to the SPAF criteria (prior stroke or
TIA, women older than 75 y, or recent HF) had a stroke
rate of 5.7% per year (95% CI 4.4% to 7.0% per year);
moderate-nisk patients (history of hyper-tension with no
other high-risk features) had a rate of 3,3% per year (95%
CI 1.7% 1o 5.2% per year}; and low-risk patients {without
risk factors) had a stroke rate of 1.5% per year (95% Ci
0.5% to 2.8% per year).

Although the schemes for stratification of stroke risk
identify patients who benefit most and least from
anticoagu- lation, the threshold for use of unticoagulation
is controversial. Opinion is particularly divided about
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Table 12, Stroke Risk in Patients With Nonvalvular AF Not
Treated With Anticoagulation According to the CHADS, Index

CHADS, Risk Cofana Score
Prior stroks: of TIA 2
e =75y 1
Hypetlonsion 1
Diabetes moelius 1
Heart Slure 1
Pagents Aulpasted Stroke Hate CHAGS .,
(N=1743) (edy])® 195% % Sooee
120 19(1.2 to 304 0
463 28020 to 18) 1
523 40031 W 51) 2
357 5948 W 7Yy 3
220 85062 Wity B
65 1253.2 w75 5

5 182 (105027 A) 6

“Tho adjusted stioke rate was derived from multresiofo analyses assuming
0 aspinn usage. Dadi are Trom van Waltawven WG, Hart RG, Wedls GA, et al, A
chrecd predhetion rule 1o sdentity pabents vath atnal fiteillation and a low sk
for stroke white talong aspinn. Amh nfern Med 2005163996 -43,9% and
Gage BF, Waterman AD, Shannon W, et al. Validation of clinical dlassfication
schames for predicting stroke results from the Natona Registry of Atnal
Fiboiifation. JARM 2001;205:2864 - 70,40

AP iicates atrial SbeEston; CHADS., Cardiac Falure, Hypertensn, Aje,
Diabetas, and Stroke {Doubled), €1, confdence interval, and TIA, transent
tschemnic attack

anticoagulation for those at mtermediate risk (stroke rate
3% to 5% per year). Some advocate the routine use of
anticoagulation for these with stroke rates in this range, ">
whereas others favor selective anticoagulation of patients
at intermediate risk, with weight given to individual
bleeding risks and patient preferences ™4™ The threshold
of benefit at which AF patients choose anticoagulation
varies; some at intermediate risk elect anticeagulation,
whereas others do not.*® Our recommendations for anti-
thrombotic therapy in patients with AF are summarnzed in
Table 13.

Atrial flutter is uncommon as & chronic arrhythmia, and
the risk of thromboembolism s not as well established as

it 1s for AF bur is generally estimated as higher than that
for patients with sinus rhythm und less than that for those
with persistent or permanent AF. On the basis of multi-
variate analysis, Wood et a1*€ reported hypertension as the
only significant correlate of previous thromboembolism
for patients with chronic atnial flutter. From a review of Sy
of retrospective data from 749 988 hospitalized older
patients, including 17 413 with atrial flutter and 337 428
with AF, 3 of 4 patients with strial flutter also had or
developed AF. The overall stroke risk ratio for patients
with atrial flurter was 1.406, and for those with AF, it was
1.642 compared with the control group. Coexisting HF,
rheumatic heart disease, and hypertension predicted an
episode of AF in patients with atrial flutter, Risk ratios for
patieats with these comorbid conditions were 1.243, 1.464,
and 1.333, respectively

Although the overall thromboembolic risk associated
with atrial flutter may be somewhat lower than with AF, it
seems prudent (o estimate risk by the use of similar
swatification criteria for beth arrhythmias until more
robust data become available (T'ables 13 and 14),

8.1.4.2. Ansithrombotic Strategies for Prevention of
Ischenuc Stroke and Systemic Embolism

Before 1990, antithrombotic therapy for prevention of ische-
mic¢ stroke and systemic embolistm in patients with AF was
limited mainly to those with rheumatic hesrt disease or
prosthetic heart valves.*! Anticoagulation was also accepred
therapy for patients who had sustained ischemic stroke to
prevent recurrence but was often delayed to avoid hemor-
rhagic transformation. Some advocated anticoagulation of
patients with thyrotoxicosis or other conditions associated
with cardiomyopathy. Since then, 24 randomized trials in-
volving patients with nonvalvular AF have been published,
including 20 012 participants with an average follow-up of
1.6 y. a total exposure of about 32 800 patient-y (Table 15).
In these studies, patient age averaged 71 y; 36% were women.
Most trials originated in Europe (14 trials, 7273 participants)
or North America (7 trials, 8349 participants), Most studied
oral vitamin K inhibitors or aspinn in varying dosages/
intensities, but other anticoagulants (low-molecular-weight
heparin, ximelagatran} and other antiplatelet agents (dipyri-
damole, mdobufen, trifulsal) have also been tested. Nine trials

Table 13.  Antithrombotic Therapy for Patients With Atrial Fibrillation

Hisk Category

Recommended Thesapy

No sk Tactos
Ot rrvodior abe sk Tk
Anvy begh-risk Sacton o mare than 1 mederate risk factor

Aspain, 81 10 32 my daly
Aspin, 81 % 225 my daily, or warlarin GNR 2.0 1o 3.0, krgel 2.5)
Watann (INR 2.0 % 2.0, tget 2.5°

Lesss Yihuliated of

Vieakeer fisk Factors Moderate-Risk Fackes Hgh-Risk Factes
Female gendel Ade gresstor than of equal o 75y Presous ssoke, TIA of embolism
Age 65 74 y Hypet ension Mitsal stenosis
Coaonary anlery disease Heart failume Prostiwlic heat valve®
Thyrofeacosis LY epecton fraction 35% or less

Diabetes meldus

*If mechanical valve, Srget internatonal nomalized rato (K gredtes than 2.5
IR andicates mterrationad normalized ratio; LY, ot ventricudar . and TV transient kschenmic attack,
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Table 14. Risk-Based Approach to Antithrombotic Therapy in Patients With Atrial Fibrillation

Class of
Padent [ealines Antthiombobe Thesagy Reaommendition
Ao less than 60 y, no hear| disease Jane AF) Aspinin (81 to 325 mg per day) ar no tharapy I
Age dess than 60 y, heart disease but no nsk factors® Aspirin (81 to 325 myg per day) |
Age 60 to 74 y, no nsk factors” Aspurin 81 1o 325 mg per dey) |
Age 65t 74 y with disbates melitus or CAD Oral anticoaguiation INR 2.0 %o 2.0} I
Aga 75 y o okder, women Ocal anticoaguiation {INR 2.0 to 3.0} I
Age 75 y or obder, men, no other sk factoees Oral anticoagutation (NR 2.0 to 30 o asqnin |
1 10 225 mg per day)

Age 66 o alder, heart fadura Oral anticaaguiation {INR 2.0 to 3.0) |
LV gjecthon fracton less than 35% or Factkmal Oral anticoaguiation {INR 2.0 to 3.0} 1
sheatening fess then 25%, and hypertension

Ahaumatic heart dsease fmitrd stenosis) Cral anticeagulation {INR 2.0 to 3.0} I
Prasthetic heart valhves. Oral antcoagulation (INR 2.0 10 3.0 o higher) |
Priar theombesmboksm (ral anbcoaguiation (MR 2.0 1o 3.0 o higher} |
Prrssstent amal fwombas on TEE Oral anticoaguiation (N 2.0 10 5.0 o highes} fa

*Risi Tackus o Mwonbossnbobsa indinde Pt Ralure (HE), S wentioular (LY) ejection fracion less than 5%, and sy of hypertenson
AF mdicates atnd Nteillaton; CAD, coronary artesy disease: INR. intemational normaluzed 1atio; and TEE, nansesophagesl echocardiograpty.

had double-blind designs for antiplatelet™ 30*432-435 or antj.
coagularion®e - comparisons,

81.4.2.1, Anncoagubarion With Visarin K Antagorust Agernty. Five
large randomized trials published between 1989 and 1992
evaluated oral anticoagulation mainly for primary prevention
of thromboembolism in  patients with nonvalvalar
AR AzEA2.3037 (Fig, 9, Table 15). A sixth trial focused on
secondary prevention among patients who bad survived
nondisabling stroke or TIA. % Meta-analysis according to the
principle of intention to treat showed that adjusted-dose oral
anticoagulation is highly efficacious for prevention of all
stroke (hoth ischemic and hemormhagic), with a nisk reduction
of 62% (95% CI 48% to 72%) versus placcho®™?{Fig. 9). This
reduction was similar for both primary and secondary pre-
vention and for both disabling and nondisabling strokes. By
on-treatment analysis (excluding patients not undergoing oral
anticoagulation af the time of stroke), the preventive efficacy
of vral anticosgulation exceeded 80%. Four of these trials
were placebo controlled: of the 2 that were double blinded
with regard 1o snucoagulation,®’ one was stopped early
because of external evidence that oral anticoagulation was
superior to placebo, and the other included no ferale sub-
jects. In 3 of the mals, oral anticoagulant dosing was
regulated according to the prothrombin time ratio; 2 used INR
target ranges of 2.5 to 4.0 and 2.0 to 3.0. These trials are
summarized in Table 15, The duration of follow-up was
generally between | and 2 y; the longest was 2.2 y, whereas
in clinical practice. the need for antithrombotic therapy in
patients with AF typically extends over much longer periods.

All reported trals excluded patients considered at high risk
of bleeding. Patient age and the intensity of anticoagulation are the
most powerful predictors of mapr bleeding #* 4% Tnal partici-
pants, at an average age of 69 y, were carefully selected and
menaged. however, and it 1s unclear whether the relatively low
observed rates of major hemorrhage also apply 10 patiests with
AF in clinical practice, who have a mean age of about 73 y and
less closely regulated anticoagulation therapy 19433

The target infensity of anticoagulation involves a balance
berween prevention of ischemic stroke and avoidance of
hemorrhagic complications (Fig. 10). Targeting the lowest
adequate intensity of anticoagulation to minimize the risk of
bleeding is particularly important for eklerly AF patients.
Maxinmm protection against ischemic stroke in AF is prob-
ably achieved at an INR range of 2.0 to 3.0,%* whereas an
INR mange of 1.6 to 2.5 is associated with incomplete
efficacy, estimated at spproximately 80% of that achieved
with higher-mtensity anticoagulation. ***#% Two randomized
trials with a targes INR of 1.4 ro 2.8 (estimated mean achieved
INR 2.0 t0 2.1) found the largest relative risk reductions for
ischemic stroke. A trial in which AF patients with prior stroke
or TTA were randomly assigned o targer INR ranges of 2.2 10
3.5 versus 1.5 10 2.1 found & greater rate of major hemorrhage
with the higher intensity ** For patients with nonvalvular AF,
an INR of 1.6 10 3.0 is efficacious and relatively safe. For
primary prevention in most AF patients under age 75 y and
for secondary prevention, an INR of 1.5 (target range 2.0 to
3.0y is recommended. A target INR of 2.0 (target range 1.6 to
2.5) seems reasonsble for primary prevention in patients older
than 75 y who are considered at high risk of bleeding, In
clinical riaks, INRs achieved during follow-up were more
often below than above the target range. Low-intensity
anticoagulation requires special efforts o minimize time
spent below the target range, during which stroke profection
is sharply reduced. The major bleeding rare for S randomized
clinical trials was 1.2% per year™@ (Fig. 11).

Despite anticoagulation of more elderly patients with AF,
rates of intracerebral hemorrhage are considerably lower than
in the past, typically between 0.1% and 0.6% i contermporary
reports. This may reflect Jower anticoagulation intensity,
more careful dose regulation, or better control of hyperten-
ston.*¥45%7 [n 2 time-dependent INR analyses of anticoagula-
tion in elderly AF cohorts, intracranial bleeding increased
with [NR values over 3.5 to 4.0, and there was no increment
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Table 15, Randomized Trials of Antithrombotic Therapy in Patlents With Nonwalvular AF

Tnds Referonoe Year Publishod No. of Pehents Interventions

Large pubbshed tnaks
Copephagen A Fdaton, Aspinn. 432 1988 1007 VK A, ASA, placzbio
Anticoagulaton | (AFASAK 1)
Copenhagen At Fhidaton, Aspinn, 439 1998 677 VKA, ASALDA + ASA, LDA
Anticoagulation 3l (AFASAK 1T
Stroke Preventhon w Atnal Flinllabon | (SPAF ) 57 1991 1330 VKA. ASA, placebo
Swroke Prevention m Atrsad Flnllaton Il (SPAF 1) 40 1994 1m VKA, ASA
Stroke Prevention m Atrat Ftiabion i1 (SPAF 1) 402 1096 1044 VKA LDA + ASA
Boston Area Antooagulation Trial for Awal 43 1990 4x VKA, control
Fibeilation [BAATAF)
Canadan AMnal Fbolaton Anticoaguiation (CAFA) 436 19 37 VKA, placebo
Stroke Prewention m Moncheumatic Atnal 437 1092 5N VKA, placebo
Fibeiliation {SPINAF)
Europaan Atrial Fibeillafion Tnal [EAFT) A03 1593 1007 VKA. ASA, placetn
Swudo Raliano Ftefiazione Avide (SFA) a1 10497 916 VKA, indobudon
Miredose Warlarm in Noowrheumnate Atnd nz 1648 3 VKA, LDA*
Fibeiltation
Preveoton of Astenal Thiomboembolsm in Atrial 443 1599 2 YA, LA ASA
Filasation @ATAR
Stoke Prevention using an Oral Direct Thromben A7 2007 407 011, VKA
Inhitetor i Patients wath Atnal Fitmllaton
(SPOATIF-1)
Stroks Presention usng an Oral Direct Thromben 493 2006 30272 DI, VKA
Inhiteton bn Patients Wi Atral Fibeilation
{SPOHTIF- W)
Nayonal Stady for Preventon of Embotism i A5 2004 1208 VKA, triflusal, VKA + triflussl
Airsd Fibollation (NASPEAF)

Small or pilot tnals
Harenbesg ot a. A6 1492 75 | MW hepain, contra
Low-dose Aspirin, Stroke, Atrial Fiteillation a7 16496 285 ASA, ptacebo
{LASAF)

Subgroups wath AF in other mals
European Stroke Praventon Study § ESPS 1) Lt 1997 422 ASA. depyndames, placebo

Adapted with permisson fom Hart RG, Beravente 0, Mcinde B, et al. Aatithrombolic thesagy to preyent stioke in patients with atnal by Esation: a meta-analyss

Ann infern Med 1999,131:452-501 <0

AF, atria Sooliation; ASA, aspin; 071, direct Wiromben (nfutator; LA, bow-dose aspein; LMW, kw-malecular-weght and YEA, vitamin K antagonist

with values berween 2.0 and 3.0 compared with lower INR
levels #*4% Pooled results of randomized trials and a large
cohort comparison, however, suggest a doubling of intracra-
nial hemorrhages with mean INR values between 2.0 and
2.5.9% Other than dose intensity, advanced age, and hyper-
tension, factors associated with higher rates of intracercbral
hemorrhage during anticoagulant therapy include associated
cerebrovascular disease and possibly concomitant antiplatelet
therapy, tobacco or aloohol consumption, ethnicity, genotype.
and certain vascular sbnormalities detected by brain imaging.
such as amyloid angiopathy, leukoaraiosis, or microbleeds 457
No stratification scheme for prediction of intracerebral hem-
orrhage during anticoagulant therapy hes been prospectively
evaluated.

8.1.4.2.2. Aspirin  for Antithrombotic Therapy in
Patients With Atrtal Fibriilation. Aspirin offers only mod-
est  protection against stroke for patients  with

AFtesTiosAnamsnss s (Fig, 12). Meta-analysis of 5
randomized trials showed a stroke reduction of 19% (95% CI
2% 1o 34%).4% The effect of aspirin on stroke in these trials
was less consistent than that of oral anticoagulation, 4% but
differences in patient features may have influenced aspirin
efficacy. For example, aspirin reduced stroke occurrence by
33% in primary prevention studies (in which the stroke rate
with placebo averaged 5% per year) versus 1 1% for second-
ary prevention trials (in which the stroke rare with placebo
averaged 14% per year) %20 Aspirin may be more efficacious
for AF patients with hypertension or diabetes®™® and for
reduction ef noncardioembolic versus cardioembolic 1sche-
mic strokes in AF patients,*™ Cardioembolic strokes are, on
average, more disabling than noncardicembolic strokes.*
Aspirin appears to prevent nondisabling strokes more than
disabling strokes. " Thus, the greater the risk of disabling
cardioembolic stroke in 4 population of patients with AF, the
less protection is afforded by aspirin. *®
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Figure 9. Effects on all stroke {iIschemic and hemorrhagic) of
therapsss for patients with atrial fibrillation. Adjusted-dose warfa-
rin compared with placebo {six random trials, Adapted with per-
mession from Hart RG, Benavente O, McBnde R, =t al, Anti-
thrembotic therapy to prevent stroke In patients with atrnal
fiorillation: a meta-analysis. Ann Intern Med 1999;131:402-
501.42 AFASAK Indicates Copenhagen Atral Fibrillaticn, Aspirin,
Anticoagulation; BAATAF, Boston Area Anticoagulation Trial for
Atnial Fibrillation; CAFA, Canadian Atrial Fibrillation Anticosgula-
tion: Cl, confidence interval; EAFT, Ewropean Atrial Fibrillation
Trial; SPAF, Stroke Prevention in Atrial Fibrillation; and SPINAF,
Stroke Pravention in Nonrheumatic Atrial Fibrillation.

Additional information about event rates on aspinin or no
antithrombotic therapy can be extracted from contemporary
databases such as the ATRIA cobort of 13 428 ambulatory
patients with AF enrolled in the Kuiser Permanente Medical
Care Program in North Carolina during the period 1996
through 1999203486458 48 In the 11 326 paticots without
apparent contraindications to anlicoagulation,*™ 6320 pa-
tients were treated with warfarine Among the 3089 patients
not treated with warfann, the absolute rate of thromhoembo-
lism was 20% per year.*® There was i history of stroke or
TIA in only 4% of the patients nol treated with anticoagula-
tion, making this mainly a primary prevention cohort.***

o
sf\ ||
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1N g
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Figure 10. Adusted odds ratios for ischemic stroke and intra-
cranial bleeding in refation to mtensity of anticoagulation. Modi-
fied with permission from Mylek EM, Singer DE. Risk factors for
intracranial hemorrhage in outpatients taking warfarin. Ann
Intern Med 1994;120:897-902.4' Data from Odén A, Fahién M
and Hart RG. Optimal INR for prevention of stroke and death in
atrial ficrikation: a critical appraisal. Thromb Res
2006:117:493-9 &2
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During a mean follow-up of 2.2 y (median 235 y), 249
thromboembolic events (231 ischernic strokes and I8 sys
temic embolic events outside the central nervous system)
occurred among the patients who were not anticoagulated
(2.0% per year [95% CI 1.8% to 2.3%]). From a nested
case-control stcly of 294 patients, it was estimated that about
45% were using aspirin. When those from the larger cohort
with contraindications to warfarin {(who were older and more
often had prior stroke or TIA) were included, the rute of
thromboembolism was 2.5% per year.

While the use of administrative and claims-based data
from a managed cire organization may have been prone o
underdetection of stroke events, these rates were nol very
different from those in other reported populations. By com-
parison, among 1853 patients without prior thromboembolic
events assigned 1o aspirin in the SPAF L IL and I trials, the
rate of ischemic swroke was 2.7% per year. ™' In the AFI
cohort of 2732 patients from 6 randomized trials {about hall
from the SPAF trials), without prior stroke or TIA, the rate of
ischemic stroke was 2.1% per year with aspirin therapy.
Among 210 patients in the population-based Cirdiovascular
Health Study (mean age 74 y) followed without anticongula-
tion, the stroke rate was 2.6% per year. ™ When stratified
sccording to the CHADS. stroke risk scheme,*** paticnts in
the ATRIA cobort with a single stroke risk factor (329 of the
cohort) who were not anticoagulated bad @ rate of stroke and
systemic embolism of 1.3% per year (95% CI 1.2% w
1.9%).2% OFf 670 paticnts trested with aspinin in 6 clinical
trials, the stroke rate was 2.2% per year for those with o
CHADS, score of 1 (95% CI 1.6% to 3.1% per year).'0d

In summary, adjusted-dose oral anticoagulation is more
efficacious than aspirin for prevention of stroke in patients
with AF, as suggested by indirect comparisons and by a 33%
risk reduction (95% C1 13% 10 49%) in 4 meta-analysis of S
rials. ¢ Randomized trals involving high-risk AF patients
(stroke rates greater than 6% per vear) show larger relative
risk reductions by adjusted-dose oral anticoaguliation relative
to aspirin (Fig. 12), whereas the relative risk reductions are
consistently smaller in trials of AF patients with lower stroke
rites. Accordingly, oral anticoagulation may be most benefi-
cial for AF patients at higher intrinsic thromboembolic risk,
offering only modest reductions over aspirin in both the
relative risk and absolute rates of stroke for patients at low
risk. Individual nisk varies over time, so the need for
anticopgulation must be reevaluated periodically in all pa-
tients with AF

8.1.4.2.3. Other Anuplateler Agenis for Antithromboric Ther-
apy in Panenis With Arrial Fibrillation.  Anticoagulation
with oral vitamin K antagonists has been compared with
platelet cyclooxygenase inhibitors other than aspirin in 2
trials invelving 1395 participants. In the ltalian Studio
Italiane Fibrillazione Atrigle (SIFA) study, ™! indobufen,
10 to 200 mg twice daily, was compared with warfarin
(INR 2.0 to 3.5) in 916 patients with recent cerchral
ischemic events. Incidences of the combined endpaint of
nonfatal stroke, intracerebral bleeding, pulmonary or sys-
temic embolism, M1, and vascalar death were not signifi-
cantly different between treatment groups, but more ische-
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Figure 11. Annual rates of major hemoerhage during anticcaguiation in primary prevention trials involving patients with nonvaivuiar atnal
fibrillation, The mean age of participants was 69 years. Major hemorrhage was variously defined but typically involved bleeding severe
enough to require hospitalization, transfusion or surgical intervention, involved a critical anatomical site, or was parmanently disabling
or fatal, Data adapted from Hart RG, Benavente O, McBride A, et al. Antithrombetic therapy to pravent stroke in patients with atrial
fibrillation: a meta-analysis. Ann Intern Med 1999;131:492-501.9% AFASAK indicates Copenhagen Atrial Fibrilation, Aspirin, Anticoagu-
Lation; BAATAF, Boston Area Anticoagulation Trial for Atrial Fibnllation: CAFA, Canadian Atrial Fibrillation Anticoaguation: SPAF, Stroke
Pravention in Atrial Fibrillation; and SPINAF, Stroke Prevention in Nenrheumatic Atrial Fibrillation.

mic¢ strokes occurred in the indebufen group'™ than in the
warfarin group.'" In the pamary prevention cohort of the
Spanish National Study for Prevention of Embolism in Atral
Fibrilltion (NASPEAF) trial,*" the rate of the composite of
thrombhoembolism plus candiovascular death was Jower with
acenocoumarol than with triflusal. There was no signilicant
difference in rates of ischemic stroke and systemic embolism,
Neither indobufen nor trifusal 18 widely available; these agents
have not been compared with aspinin for efficacy and safety, nor
do they offer advantages over anticoagulation with a vitamin K
antagonist in patients with AF at high risk of thromboembolism,

In the Atrial Fibrillation Clopidegrel Trial with Irbesar-
tan for Prevention of Vascular Events (ACTIVE-W),
which was stopped on the recommendation of the Datu
Safety and Monitoring Board before planned follow-up
was completed, the combination of the thienopyridine
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antiplatelet agent clopidogrel (75 mg duily) plus aspirin
(75 to 100 mg daily) proved inferior (0 warfarin (target
INR 2.0 1o 3.0) in patients with an average of 2 stroke risk
factors in addition to AF. ' Additional studies are ongoing
to assess the impact of this therapy for patients unable or
unwilling to take warfarin.

8.1.4.24, Combining Anticoagulant and Platelet-Inhibitor
Therapy (UPDATED). For new or updated text, view the
2011 Focused Update. Text supporting unchanged recom-
mendations has not been updated. Combinations of oral
anticoagulants plus antiplatelet agents to reduce the risk of
hemorrhage by allowing lower intensities of anticoagulation
or 1o augment efficacy for selected patients at particularly
high risk of thromboembolism. such as those with prior
stroke, have been evaluated i several trials. Such a strategy

Aspirin Compared with Placebo
Reiative Risk Reduction
(95% Ci)
AFASAK| (432) -
SPAFI  (57) ———
EAFT  (403) ——
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Figure 12. Effects on all stroke (ischemic and hemorrhagic) of therapies for patients with atrial fibellation: warfarin compared with aspi-
rin and asplirin compared with placebo. Modified with permission from Hart RG, Benavente O. McBride R, Pearce LA. Antithrombotic
therapy to pravent stroke in patients with atrial fibrillation: a meta-analysis, Ann Infern Med 1989,131:492-501 439 AFASAX indicates
Copenhagen Atrial Fibriltiation, Aspirin, Anticoagulation; Cl, confidence interval; EAFT, Europaan Atrial Fibrillation Trial; ESPS, European
Stroke Prevention Study, LASAF, Low-dose Aspirin, Stroke, Atrial Fibrillation; UK-TIA, The United Kingdom transient ischaemic attack
aspirin trial; PATAF, Prevention of Arterial Thromboembolism in Atrial Fibrillation; SPAF, Stroke Prevention in Atrial Fibrilation; and SPI-

NAF, Stroke Prevention in Nonrheumatic Atrial Fibellation,
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has been successful in reducing the risk of thromboembolism
in patients with mechanical heart valves'® Sill another
objective of combination therspy is to enhance proection
against ischemic cardiac events in patients with AF who have
established coronary atherosclerosis or diabetes. [n 2 rrials,
SPAF [II and Copenhagen Atrial Flbrillation, Aspirin, and
Anticoagulation (AFASAK) 2, the combination of low-dose
oral anticoagulation (INR less than 1.5) with sspinn added
little protection against stroke compared with aspirin alone in
patients with AF402.4%

In 2 other trials, substantially higher intensities of antico-
agulstion combined with platelet nhibitor agents were eval-
uated in patients with AF, The French Fluindione- Aspirin
Combination in High Risk Patients With AF (FFAACS)
study compared the oral anticoagulant fluindione (target INR
2.0 o 2.6) plus placebo or in combination with aspirin, 100
mg daily, versus fluindione alone in patients at high risk of
stroke, The mrial was stopped with only 157 patients enrolled
(mean follow-up 0.84 v} because of excessive hemorrhage in
the group receiving the combination therapy #*

[ the larger Spanish National Study for Primary Prevention
of Embolism in Nonrbeumatic Atnal Fibrillation (NASPEAF)
study, patients were stratified into @ high-risk group (n=495)
with AF and rheumatic mitral stenosis or AF and a history of
stroke, TIA, or systemic embolism. and a lowerrnisk group
(n=T14) with AF and age greater than 60 y, hypertension, or
HE® The higher-risk patients were randomized to anticosgu-
lation with acenocownrarol (target INR 2.0 to 3.00 or to
acenocoumnarol (INR 1.4 to 24) combmed with the platelet
cyclooxygenase inhibitor triflusal (600 mg daily), The Jower-risk
patients were randomized to triflusal alone, acenocournarol
alope (INR 2.0 10 3.0}, or the combination of wifflusal phs
acenocoumarol (INR 1.25 to 2.0). The achieved mticoagulution
intensities in the anticoagulation and combinaticn therapy amns
were closer 0 one another than mtended, however (mean INR
2.5 with seenocoumaro! alone in both risk strata versus 1.96 and
2.18 for the combination ams in the lower- and higher-risk
groups during median follow-up of 2.6 and 2.9 y, respectively).
The primary outcome was a composite of thromboemhbolism
plus cardiovascular death (sudden death or death due to throm-
boembolism, swoke, bleeding, or HF bur not M), Patients in
both risk categones had a lower risk of primary events with the
combination therapy than with acenocoumsarol alone. These
observations suggest that a combination of platelet inhibitor and
anticoagulant therapy might be effective and relatively protec-
tive if targeted INR Jevels are closer to the standard range, bat
the superionity of cambination therapy over mono-therapy with
a vitamin K antagonist for prevention of ischemic stroke and Ml
his not been convincingly established,

Combining aspinin with an oral anticosgulant at higher intensi-
ties may accentuae intractanial bemorrhage, particularly in elderly
AF patients *® [n a retrospective analysis of 10 093 patients with
AF after hospital discharge {mean age 77 y), platelet inhibitor
medication wis assocised with a higher rate of mitracerehral
hemomhage (relative risk 3.0, 95% CI 1.6% to 55%),% but 2
case-control studies vielded conflicting results, 434564

The superior efficacy of anticosgulation over aspirn for
prevention of recurrent stroke in patients with AF was dermon-
strated in the Buropean Atrisl Fibeillation Trial*® Therefore,
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unless a clear contrandication exists, AF patients with a recent
stroke of TIA should be treated with long-term anticoagulation
rather than antiplatelet therapy. There is no evidence that
combining anncoagulation with an antiplatelet agent reduces the
sk of stroke compared with anticoagulant thergpy alone, Hence,
pending further data for AF patients who sustain cardioembolic
evenrs while receiving Jow-intensity saficoagularion, aaticoagula
ton intensity shoukd be increased 10 & maximum Larget INR of 3.0
1o 3.5 rather than routinely adding andiplatelet sgents.

Several smdies have evaluated anticoagulation in combina-
tion with aspirin for prevention of ischemic cardiac events n
patients with CAD. From these it muy be possible to draw
inferences regarding management of antithrombotic therspy n
patients who have both CAD and AF. A meta-analysis of 31
randomized wials of oral anticoagulant therapy published he-
tween 1960 and 1999 involving patients with CAD meated for at
least 3 mo and stratified by the mntensities of unticoagulation and
aspirm therapy came to the following conclusions.*® High-
intensity (INR 2.8 to 4.8) wd moderate-intensity (INR 2.0 o
3.0) oral anticoagulation regimens reduced rates of Ml and
stroke but increased the risk of bieeding 6.0- to 7.7-fold.
Combining aspirin with Jow-intensity anticoagulation (INR less
than 2.0) was not superior to aspirin alone. While the combina-
tion of moederste- to high-mtensity oral anticoagulation plus
aspirm appeared promising compared with aspirin alone, the
combination was assoctated with mereased bleeding.

From the results of more contemporary tnals involving
lomg-tesm treatment of patients with acute myocardial ische-
mig -+ and the Combined Hemotherapy and Mortality Pre-
vention Study (CHAMP)* it appears that high-intensity oral
anticoagulation (INR 3.0 to 4.0) is more effective than aspinin
bur incresses the risk of bleeding. The combination of aspinn
and moderate-intensity  warfarim (INR 2.0 10 3.0) s more
effective than aspirin alone but s associated with a greater risk
of bleeding, The combination of aspirin and moderate-intensity
warfarm (INR 2.0 to 30) is as effective as high-intensity
warfarin and associated with a similar risk of bleeding. The
contemporry trials, however, have not addressed the effective-
ness of moderate-intensity warfarin (INR 2.0 to 3.0) alone. In the
absence of direct evidence, it cannot be assumed that moderate-
intensity warfarin is superior to aspirin in preventing death or
reinfarction. The choice for long-tenm munagement of patients
with CAD and AF therefore involves sspirin alone, aspirin plus
moderate-intensity warfarin (INR 2.0 to 3.0), or warfarin alone
(INR 2.0 to 3.0). For those with risk factors for stroke, the latter
2 regimens are more effective than aspirin alone but are
associsted with mone bleeding and nconvenience. Further, wathout
close INR control, the combination regimen may be sssociated with
4 greater risk of bleading. For most patients with AF who have
stable CAD, warfarin anticoagulation alone (target INR 2.0 to 3.0}
should provide sarisfactory antithrombotic prophy laxis agzinst both
cerebeal and myocardial wchenic events,

The importance of platele-inhibitor drugs for prevention of
recurrent myocardial ischemia is enhanced in panents undergo-
ing percutancous coronary intervention, but no adequate studies
have been published that specifically address this ssue in
patients who also require chronic anticoagulation because of AF,
[t is the consensus of the authors of these guidelines that the most
important agent for the maintenance of coronmy and stent
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patency is the thienopyridine denivative clopidogre! and that the
addition of aspirin to the chronie anficoagulant regimen contrib-
utes more sk than benefit. Although it is usually necessary to
interrupt or reduce anticoagulation 1o prevent bleeding ar the site
of penipheral arterial puncture, the vitamin K antagonist should
be resumed as soon as possible after the procedure and the dose
adjusted 1o achieve an INR in the therapeatic range. Aspirin may
be given temporarily during the hiawms, but the mamtenance
regimen should then consist of the combination of clopidogrel,
75 mg daily, plus warfarin (INR 2.0 t0 3.0) for 9 to 12 mo,
following which warfarin may be continued as mono-therapy in
the absence of a subsequent coronary event,

8.14.25. Emerging and Investigational Antithromboric
Agents {UPDATED). For new or updated text, view the 2011
Focused Update and 2011 Focused Update on Dabigatran. Text
supporting unchanged recommendations has not been up-
dated. While clearly efficacious against stroke in patients
with AF, warfarin carries a substantial risk of hemorrhage, a
narrow therapeutic margin necessitating frequent monitoring
of the INR level, and interactions with numerous drugs and
foods that may cause a need for dose adjustments. These
limitations result in undertreatment of 4 considerable propor-
tion of the AF population af risk, particularly the elderly, for
whom numerous concomitant medications are typically pre-
scribed, 3547 engendering a quest for safer, more convenient
altematives,

Because of its central mle in thrombogenesis, thrombin
(factor [la) represents an attractive targer for specific inhibi-
tiont. Direct thrombin inhibitors bind o the active site of
thrombin and prevent it from cleaving fibrinogen 10 form
fibrin. These compounds also suppress thrombin-mediated
activation of platelets and coagulation factors V., VIII, X1, and
XII. Ximelagatran is administered orally and converted after
ahsorption to the active direct thrombin inhibitor melagatran,
The compound appears to have stable pharmacokinetics
independent of the hepatic P450 enzyme system and a low
potential for food or drug interactions*™ Two long-term
phase IIT studies compared ximelagatran with warfarin in
patients with AF, SPORTIF (Stroke Prevention using an Oral
Thrombin Inhibitor in patients with atrial Fibrillation)
-IIT and -V, with 4 combined population of more than
TOD0 A [n these trials, ximelagatran was administered
without dose titration or coagulation monitoring and was
compared with warfarin (INR 2.0 to 3.0) for the primary
endpoint of all stroke {ischemic and hemorrhagic) and
systemic embolism,

SPORTIF-1II involved an open-label design*™ and careful
regulation of dosmg among patients assigned o warfarin, with
INR valoes within the therapeutic range for 66% of the duration
of exposure, The relative risk reduction of 29% and absolute risk
reduction of 0.7% per vear according to infention-to-rear con-
firmed the noninferiority of ximelagatran to warfarn. By on-
treatment analysis, the relative nsk reduction with ximelagatran
was 41% (P=0.018. There was no significant difference be
tween treatments in rates of hemorrhagic stroke, faral bleeding,
or other major bleeding, but when minor hemorrhuges are
considered as well, ximelagatran caused significantly less bleed-
ing {25.5% vs. 29.5% per year. P=0.007).

The results of the SPORTIF-V wial, in which treatment
was administered in a double-blind manner, were similar 1o
those of SPORTIF-IIL®¥ The primary eveal rates were 1.6%
per year with ximelagatran and 1.2% per year with warfarin
(absolute difference 0.45% per year, 95% CL0.13% to 1.03%
per year, P less than 0.001 for the noniaferiority hypothesis),
and there was no difference between treatment groups in rates
of major bleeding, but as in the SPORTIF-III study, total
bleeding (major plus minor) was lower with ximelagatran.

In both the SPORTIF-III and V trials, serum alanine amino-
transferase Jevels rose to greater than 3 times the upper limit of
normal in about 6% of patients treated with Ximelagatran.
Hence, despite evidence of efficacy comparable to carefully
adjusted warfarin and some advantage i tenms of bleeding nsk,
ximeksgarran will not be marketed for clinical use as an antico-
agulant, mainly becsuse of concems sbout heputic toxicity 7*
Trials of a variesy of investigational oral anticoagulant com-
pounds that directly inhibit thrombin, aatagomze factor Xa, or
inactivate prothrombin are ongoing or planned, bot there are no
currently available altematives to vitamin K antagomists.

8.14.2.6, Interruption of Anricoagulanion for Diagnostic or
Therapeutic Procedures. From time to time, it may be
necessary (0 mterrupl oral anticoagulant therapy in prepans-
tion for elective surgical procedures. In patients with mechan-
ical prosthetic heart valves, it i generally appropnate (o
substitute unfractionated or low-molecular-weight heparin to
prevent thrombosis 47949 [ patients with AF who do not
have mechanical valves, however, based on extrapolation
from the annual rate of thromboembolism in patients with
nonvalvular AF, iris the consensus of the Writing Commiree
that anticoagulation may be mterrupted for a period of up to
1 wk for surgical or diagnostic procedures that carry arisk of
bleeding without substituting heparin. In high-nsk patients
(particularly those with prior stroke, TIA, or systemic embo-
lism) or when a series of procedures requires interruption of
oral anticoagulant therapy for longer periods, unfractionated
or low-molecular-weight heparin may be administered intra-
venously or subcutaneously,

The use of low-molecular-weight heparin instead of un-
fractionated heparin in patients with AF is based largely on
extrapolation from venous thromboembolic disease states and
from limited observational swdies*® In general, low-
molecular-weight heparins have several pharmacological ad-
vantages over unfractionsted heparin. These include a longer
half-life, more predictable bioavailability {(greater than 90%
after subcutaneous injection}, predictable clearance {enabling
once- o twice-daily subcutaneons administrarion), and a
predictable antithrombotic response based on body weight,
which permits fixed-dose treatment without laboratory mon-
itoring except under special circumstances such as obesity,
renal insufficiency, or pregnancy.* Treatment with low-
molecular-weight hepanin is associated with a lower nisk of
heparin-induced thrombocytopenia than unfractionared hepa-
rin ¥ The favordble properties of low-molecular-weight
heparins may simplify the reatment of AF in acute situations
and shorten or eluninate the need for hospialization to
initiare anticoagulanon. Self-administration of low-
molecular-weight heparins out of hospital by patients with
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AF undergoing elective cardioversion is & promising ap-
proach that may result in cost savings ™

8.1.4.3. Nowpharmacological Approaches o Prevention of
Thromboembolism (UPDATED). For new or updated text,
view the 2011 Focused Update. Text supporting un-
changed recommendations has not been updated. An
energing option for patients with AF who cannot safely undergo
anticoagulation, which is not yet sufficlently investigated ro
allow general clinical application, is obliteration of the LAA to
remove a principal nidus of thrombus formation. %45 [n addi-
tion 10 direct surgical amputation or truncation of appendage,
several methods are under development 1o achieve this with
intravascular catheters or transpencardial approaches **” The
efficacy of these techniques is presumably related to the com-
pleteness and permanence of elimination of blood flow into and
out of the LAA. This has been demonstrated by TEE at the time
of intervention, but the durability of the effect has not been
confirmed by subsequent examinations over several years.
Whether mechanical measures intended to prevent embolism
from thrombotic material in the LAA will prove to be compa-
rubly effective and safer than anticoagulation for some patients
remains 1o be established #* These must presently be considered
investigational, and indicaions for this type of mtervention have
net been convincingly established.

8.1.5. Cardioversion of Atrial Fibrillation

RECOMMENDATIONS

Recommendations for Pharmacological Cardioversion of
Atrial Fibrillation

CLASS |

Administration of flecainide, dofetilide, propafenone, or
ibutilide is recommended for pharmacological cardiover-

sion of AF, (Level of Evidence: A)
CLASS lla

1. Administration of amiodarone is a reasonable option
for pharmacological cardioversion of AF. (Level of
Evidence: A)

2. A single oral bolus dase of propafenone or flecainide
(“pill-inthe-pocket”) can be administered to terminate
persistent AF outside the hospital once treatment has
proved safe in hospital for selected patients without
sinus or AY node dysfunction, bundie-branch block,
QT-interval prolongation, the Brugada syndrome, or
structural heart disease. Before antiarrhythmic medi-
cation is initiated, a beta blocker or nondihydropyri-
dine calcium channel antagonist should be given to
prevent rapid AV conduction in the event atrial flutter
oceurs, {Level of Evidence: C)

3. Administration of amiodarone can be beneficial on an
outpatient basis in patients with paroxysmal or persis-
tent AF when rapid restoration of sinus rhythm is not
deemed necessary. (Level of Evidence: C)

CLASS 1Ib

Administration of quinidine or procainamide might be
considered for pharmacological cardioversion of AF. but
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the wsefulness of these agents is not well established.
(Level af Evidence: C)

CLASS 11

1. Digoxin and sotalol may be harmful when used for
pharmacological cardioversion of AF and are not
recommended. (Level of Evidence: A)

2. Quinidine, procainamide, disopyramide, and dofetilide
should not be started out of hospital for conversion of
AF to sinus rhythm. (Level of Evidence: B)

8.1.5.1. Bass for Cardioversion of Aweial Fibrillation
Cardioversion may be performed electively to restore sinus
rhythm in patients with persistent AF. The need for
cardio-version may be immediate when the arrhythmis is
the main factor responsible for acute HF, hypotension, or
worsening of angina pectoris in a patient with CAD.
Nevertheless, cardio-version carries a nsk of thromboem-
holism unless anticoagulation prophylaxis is initiated be-
fore the procedure, and this risk is greatest when the
arrhythmia has been present for longer than 48 h.

8.1.5.2. Methods of Cardioversion

Cardioversion may be achieved by means of drugs or elec-
trical shocks. Drugs were commonly used before direct-
current cardioversion became & standard procedure. The
development of new drugs has increased the popularity of
pharmacological cardioversion, but the disadvantages mnclude
the nisk of drug-induced torsades de pointes or other serious
arthythmias. Moreover, pharmacological cardioversion is less
effective than direct-current cardioversion when biphasic
shocks are used. The disadvantage of electrical candioversion
is that it requires conscious sedation or anesthesia, which
pharmacological cardioversion does not.

There s no evidence that the risk of thromboembolism or
stroke differs between pharmacological and electrical meth-
ods of cardioversion. The recommendations for anticoagula-
tion are therefore the same for both methods, as outlined in
Section &.1.4 (Preventing Thromboembolism. Cardioversion
in patients with AF following recent heart surgery or MI is
addressed later (see Section 84, Special Considerations),

8.1.5.3. Pharmacological Cardioversion
The quality of evidence available 10 gauge the effectiveness
of pharmacological cardioversion is limited by smull samples,
lack of standard inclusion criteria (many studies include hoth
patients with AF and those with atrial flutter}, variable
infervals from drug administzation 1o assessment of ouicome,
and arbitrary dose selection. Although pharmacological snd
direct-current cardioversion have not been compared directly,
pharmacological approaches appesr simpler but are less
efficacious. The major risk 15 related 0 the wxicity of
antiarrhythmic drugs, In developing these guidelines,
placebo-controlled tnals of pharmacological cardioversion in
which drugs were administered over short periods of time
specifically to restore sinus rhythm have been emphasized,
Trials in which the control group was given ancther antiar-
rhythmic drug have, however, been considered as well.
Pharmacological cardioversion seems most effective when
initiated within 7 d after the onset of an episode of AF.#7-#7
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distribution. Less well-documented or potentially medifiable nsk factors include the metabolic syndrome, excessive
alcohol consumption, drug abuse, use of oral contraceptives, sleep-disordered breathing, migraine, hyperhomocysteine-
mig, elevated lipoprotein(a), hypercoagulability. inflammation, and infection. Data on the use of aspirin for primary

stroke prevention are reviewed.

Conclusion—Extensive evidence identifies & variety of specific factors that increase the risk of a first stroke and that
provide strategies for reducing that risk. (Stroke. 2011:42:517-584.)

Key Words: AHA Scientific Statements m stroke m risk factors m primary prevention

troke remains a major healtheare problem, [ts human and

economic toll s staggering. Approximately 795 000 peo-
ple in the United Stares have a stroke each year, of which
about 610 000 are a first attack; and 6.4 million Americans
are stroke survivors.! Stroke is also estimated to result in
134 000 deaths annually and is the third leading cause of
death in the nation behind heart disease and cancer.! Progress
has been made in reducing deaths from stroke. Along with
other healthcare organizations, the American Heart Associa-
fion (AHA) set the goal of decreasing cardiovascular and
sttoke mortality by 25% over 10 vears.) Between 1996 and
2006 the death rate for stroke fell by 33.5%, with the total
number of stroke deaths declining by 18.4%." The goal of a
25% reduction was exceeded in 2008, The declines in stroke
death rares, however. were greater m men than in women
(age-adjusted male-to-female ratio decreasing from 111 to
1.03).1 Despite overall declines in stroke deaths, stroke incidence
may be incressing? From 1988 o 1997 the age-adjusted stroke
hospitalization rate grew 18.6% (from 560 to 664 per 10 000),
while the total number of stroke hospitalizations ncreased
38.6% (from 592 811 10 821 760 annually;.® In 2010, the cost of
stroke & estimated 2t $73.7 billion (direct and mdirect costs),!
with a mean lifetime cost estimated at $140 (481

Stroke is also 2 leading cause of functional impairments,
with 20% of survivors reguiring institutional care after 3
months and 15% to 30% being permanently disabled,?
Stroke is a life-changing event that affects not only stroke
patients themselves but their family members and caregiv-
ers as well. Utility analyses show that a major siroke is
viewed by more than half of those at risk as being worse
than death* Despite the advent of treatment of selected
patients with acute ischemic stroke with intravenous
tissue-type plasminogen activaror and the promise of other
acute therapies, effective prevention remains the best
approzch for reducing the burden of stroke* " Primary
prevention is pariicularly important because =77% of
strokes are first events,) The age-specific incidence of
major stroke in Oxfordshire. United Kimgdom, fell by 40%
over a 2{-vear period with increased use of preventive
treatments and general reductions in risk factors® Those
who practice a healthy Tifestyle have an 80% lower risk of
a first stroke compared with those who do not* As
discussed in detail in the sections that follow, persons at
high risk for or prone to stroke can now be identified and
targeted for specific interventions.

This guideline provides an overview of the evidence on
vartous established and emerging stroke risk factors and repre-
sents & complete revision of the 2006 statement on this wopic”
One important change 15 the broader scope of this new guideline.

Whereas the 2006 starement focused on ischemic stroke, be-
cause of the overlap of risk factors and prevention strategies, this
guideline also addresses hemorrhagic stroke, primarily focusing
on an individual patient—oriented approach to stroke prevention,
This contrasts with a population-hased approach n which . the
entire distribution of risk factors in the population is shifted to
lower levels through population-wide interventions”™ and is
reflected i the AHA statement on mmproving cardiovascular
health at the community level, "

Writing group members were neminared by the commit-
tee chair on the basis of their previous work in relevant
topic areas and were spproved by the AHA Stroke Council
Scientific Statement Oversight Committee and the AHA
Manuseript Oversight Committee. The writing group used
systematic literature reviews covering the time since the
last statement was published in 2006 up to April 2009,
reference to previously published guidefines, personal
files, and expert opinion to summarize existing evidence,
indicate gaps in current knowledge, and when appropriate,
formulate recommendations using standard AHA criteria
All members of the writing group had the opportunity 1o
comment on the recommendations and approved the final
version of the document. The guideline underwent exten-
sive peer review by the AHA Stoke Council leadership
and the AHA Manuscript Oversight Committee before
consideration and approval by the AHA Science Advisory
and Coordinating Committee (Tables 1 and 2). Because of
the diverse nature of the topics, it was not possible to
provide a systematic, uniform summary of the magnitude
of the effect associated with each recommendation. As
with all therapeutic recommendations, patient preferences
must be considered. As seen in Tables 3 through 5, risk
factors (directly increase disease probability or, if absent
or removed, reduce discase probability) or risk markers
(attribute or exposure associated with increased probability
of disease, but relationship is not necessarily causal)™ of a
first stroke were classitied according ro their potential for
modification (nonmodifiable, modifiable. or potentially
modifiable) and strength of evidence (well documentad,
less well documented).”™ Although this classification sys-
tem is somewhat subjective, for well-documented and
modifiable risk factors (Table 4) there was clear, suppott-
ive epidemiological evidence mn addition to evidence of
nsk reduction with modification 4s documented by ran-
domized trials. For less well-documented er potentially
modifiable risk factors (Table 5), the epidemiological
evidence was less clear or evidence was lacking from
randomized trials that demonsirated reduction of stroke
nsk with modification. The tables give the estimated
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Table 1. Applying Classification of Recommendations and Level of Evidence
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*Data avatable from clincal tnaks or Tegistnes about the 1sefulness/efficacy In differant subpoputations, such as gander, age, history of diabates, hstory of prior
mwocardial mfacction, hestory of heart filure, and prar aspinn use. A recommendation with Leved of Evidence B or € does not imply 1hat the recommendation is weak.
Mary Imporsant clinical quastions addressad In the guklelines do not lend ®emsaies to clinlcal trials, Even theugh randomized triaks are not avadiable, thare may
ba & very clear clnical consensus that a paricular test or thesapy s usetul or effective.

Hror recommendations (Class | and Ba; Level of Evidence A 2nd B only) regarding the comparative effectiveness of one treasment with respect to anothes, these
words of pheases may be accomganied by the addebonal terms “In prederence to® of “1o choose® to indicate the favored intervention. For example, “Treatmeant A s
recommendead in prafarence o Treatment B for. . . " or "1t Is reasorable fo choosa Treatment A over Treatment B for. . .. * Studies that support the usa of comparator
verhs shoukd iwolve drect comparisans of the treatments of strategies being evaliated,

prevalence, population-atiributable risk (ie. the proportion
of ischemic stroke in the population that can be attributed
to a particular risk factor, given by the formula
100X(| Prevalence X{Relative  Risk—~ D/[Prevalence X (Relative
Risk— 1)+ 1])."2 relative risk. and risk reduction wath treatment
for cach fuctor when known. Gaps in current knowledge are
indlicated by question marks. When referring to these data, it
should be noted that comparisons of relative risks and
population-attnbutable risks between different stucies should be
made with caution becuuse of ditferences in study designs and
patient populations. Precise estimates of atiributable risk for
factors such as hormone replacement theriapy are not available
becsuse of varations in estimates of msk and chunges in
prevalkence.

Other tables summarize endorsed guideline or consensus
statements on managetment recommendations as available.
Recommendations are indicated in the text and tables.

Generally Nonmodifiable Risk Factors
These factors are generally not modifiable but identify
persons who are al increased risk of stroke and wha may
benefit from rigorous prevention or treatment of other mod-
ifiable risk factors (Table 3). In addition, although genetic
predisposition itself is not modifiable, treatments for specific
genelic conditions are aviilable

Age

Stroke is thought of as a disease of the elderly, but incidence
rates for pediatric strokes have increased in recent years.' 4
Although younger age groups (23 to 44 years) are at lower
stroke nisk.'® the public bealth burden is high in these
populations because of a relatively greater loss of prod-
uctivity and wage-caming years. The cumulative effects of
uging on the cardiovascular system and the progressive nature
of stroke risk factors over a prolonged period substantiully
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Table 8. Dyslipidemia: Guideline Management Recommendationg=**2%*

Fawton Goal Recommendalions
Loe-¢
01 CHD nsk factor” LDL-C <160 mgidl. Det, weight management, and physical activity, Drug therspry recommended
AN LOL-C reamsins =190 mg/dL. Dvug Ihegapy optanal ke LDL-C 160-189
L
2+ OHD sk tackes ool LOL-C <130 mgiil Doet, weight management, and phiyscal activity, Orug heragy reoammended

10year CHD nsk <200

2+ (HD sk fackes and LOL-C <130 maiil o optionally

10-year CHD nsk 10%—20% LOL-C <100 mghl
CHD o CHD nak equivalentt LOL-C <100 mg/dl ¢ pptionaly
(10-yoar nsk =20%) LOL-C <70 mgidL

Non-HOL-C in parsons with Gods e 30 mg/dl highes than LOL-C
vighyceride =200 mgid Qoal
Low HOL-C No cofsefsus goal

Lk Mo uorsedsis gual

if LOC-C remans =160 mg/dl.

Diet, weight management, and physcal activity, Diwg therapy recammiended
if LEL-C remans =120 mg/dL (ophonally =100 mgJ/dl),

Duet, weight management, and physica activity, Drog thesapy recommendad
i LDE-C =130 mgidL. Deug tharapy opbanal for LOL-C 70-129 mgddl.
Same as LOL-C with goals 30 mgidl tegher

Wesght management and plwsical activity. Conssder macin jnicoline: aad) of
fiteate in hagh-risk persons vath HOL-C <40 mgadl

Treat other athesosclerotic (ks fctins in palients with hgh Liga). Consider
niacin (mmediste- o extenided-release femuaton), up to 2000 mgdl foe
seduchon of Lpda) bevels, optamesly in conuanction with glyeemee control and
LOL eontrol,

CHD indicates coronary heart deszase; HDL-C, gh-dersity poproten cholestesnl, LDL-C, low-density lipoprotem cholestesol: and | plab, Spopcoten

*To stseen for dyshpedeima, a fastmg hpoprotein profile (chedesterol, taglycenda, HOL-C, and LDL-C) should be obtaimed every 5 y m aduits. & should be obtamed
mote often if =2 CHD risk tactors are peesent Gisk ctors dude agarello sincony; bypertensiore HOL-C <40 mgAd: CHD in a miske Sesl-dogree rdatve <56 y or in @
female fust-degrea 1efative <65 . or age =45 y for man or =65 y for womenj or if LDL-C lewels are borderline o high. Soreening for Lp(a) is not recoenmended
for pomary peesenition unless (1) unexplaned early candiovascular events hive cocured in Sest dogees relatives of () high Lisdit) i known to bo present n fest dogreo

relagnes.

TCHD sk equivaents indude diabates or othir foms of atherosclerote dissase (penpheral artenal disease, abdommnal aoic ansurysam, of symptomatic carotid

atery diseass),

trearment with niscin reduced morality, including & trend
toward fewer deaths from cerebrovascular disease.® Fibric
acid derivatives such as gemfibrozil, fenofibrate, and bezafi-
brate lower riglycende levels and merease HDL cholesterol.
The Bezafibrate Infarction Prevention study, which meluded
patients with prior M1 or stable angina and HDL-cholesterol
levels =45 mg/dL. found bezafibrate did not significantly
decrease risk of MI or sudden death (pnmary end point) nor
stroke (secondary end point) 2 The VA-HIT, which included
men with coronary artery disease and low HDL cholesterol,
found gemfibrozil reduced the nisk of all strokes, primarily
ischemic strokes ! [n the FIELD study, fenofibrate did not
decrease the composite primary end point of coronary heart
discase death or nonfatal ML nor did it decrease risk of
stroke, which was 2 secondary end point. Ezetimibe lowers
cholesterol levels by reducing intestinal absorption of choles-
terol. In & study of patents with familial hypercholesterol-
emia, the addition of ezetimibe 1o sitnvasatin did not affect
progression of carotid IMT more than simvastatin alone.®? In
another mal of subjects recelving a statin, the addition of
ezetimibe compared with niacin found niacin led to greater
reductions in mean carotid IMT over 14 months (P=0.003),
with those recetving ezetimibe who had greater reductions in
LDL cholesterol having an increase in carotid [IMT
(r=—0.31; P<0.001)°* The rate of major cardiovascular
events was lower in those rindomized o niacin ( 1% versus 5%;
P=0.04), Swoke events were not reported. A climical outcome
trial comparmg the effect of czetimibe plus simvastatin with
simvistasin monotherspy on cardiovascular ovtcomes s In
progress.?** There are po studies showing that ezetimibe mweat-
menl decreases cardiovascular events or stroke.

Recommendations

L Treatment with an HMG-CoA reductase inhibitor
(statin) medication in addition to therapeutic life-
style changes with LDL-cholesterol goals as reflected
in the NCEP guidelines®'** is recommended for
primary prevention of ischemic stroke in patients
with coronary heart disease or certain high-risk
conditions such as dinbetes (Clasy I; Level of Evi-
dence A).

2. Fibric acid derivatives may be considered for pa-
tients with hypertriglyceridemia, but their efficacy
in the prevention of ischemic stroke is not estab-
lished (Class Hb; Level of Evidence C).

3. Niacin may be considered for patients with low
HDL cholesterol or elevated lipoprotein(a), but its
efficacy in prevention of ischemic stroke in pa-
tients with these conditions is not established
(Class I1b: Level of Evidence C).

4. Treatment with other lipid-lowering therapies, such
as fibric acid derivatives, bile acid sequestrants,
niacin, and czetimibe, may be considered in patients
who do not achieve target LDL cholesterol with
statins or cannot tolerate statins, but the effective-
ness of these therapies in decreasing risk of stroke is
not established (Class ITh: Level of Evidence C),

Atrial Fibrillation

Atrial fibrillation, even in the sbsence of cardiac valvular
disease, 15 associated with a 4- w S-fold increased risk of
ischemic stroke due to embolism of stasis-induced thrombi
forming in the left amial appendage® About 2.3 million
Americans are estimated o have either sustained or paroxys-
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mal atrial fibnllation*® Embolism of sppendage thrombi
associated with atrial fibrillation accounts for about 10% of
all ischermic strokes and an even higher fraction in the very
elderly in the United States, ™ The absolute stroke rate
averages about 3.5% per year for persons aged 70 years with
atrial fibrillation, but the risk varies 20-fold among patients
depending on age and other clinical features (sec be-
low 7238 Atrial fibrillation is also an independent predictor
of increased mortality. ™ Paroxysmal atrial fibrillation is
associated with an mcreased stroke risk that is similar to that
of chroni¢ atrial fibrillation **

There is an important opportunity for primary stroke
prevention in patients with atrial fibrillation because atrial
fibrillation is diagnosed before stroke in many patients.
However, & substantial minoriry of atrial fibrillation-related
stroke occurs in patients withour a prior diagnosis of the
condition. Studies of active screening for atrial fibrillation m
patients =65 years of age in primary care seitings show that
pulse assessment by tramned personnel increases detection of
undiagnosed atnal fibrillation, ™12 Systematic pulse assess-
ment during routine clinic visits followed by 12-lead ECG in
those with an irregular pulse resulted in a 60% increase in
detection of atrial fibriliation. >
Stroke Risk Stratification in Atrial Fibrillation Patients
Estimating stroke nisk for ndividual patients is a critical first
step when balancing the benefits and nsks of long-term
antithrombotic therapy for primary stroke prevention, Four
clinical features (prior stroke/transient ischemic attack [TIA],
advancing age, hypertension/elevated systolic BP, and diabe-
tes) have consistently been found to be independent risk
factors for stroke in atrial fibniliation patients. ™" Although
not relevant for primary prevention, prior stroke/TIA is the
most powerful risk factor and reliably confers a high risk of
stroke (=3% per year, averaging 10% per year). Female sex
is inconsistently associated with stroke risk, and the evidence
1= inconclusive that either heart failure or coronary artery
disease is Independently predictive of stroke in patients with
atrial fibrillation.™?

More than a dozen siroke nisk swrarification schemes for
patients with atrial fibnllation have been proposed based on
various combinations of clinicul and echocardiographic pre-
dictors.™ None have been convincingly shown to be “the
best.” Two closely reluted schemes have received wide
attention and are summarized in Table 9,

The CHADS,; scheme uses a pomt system, with 1 point
each for congestive heart failure, hypertension, age =75
years, and disbeles mellitus, and 2 points for prior stroke/
TIA® This scheme has been rested in 6 independent cohorts
of patients with amal fibrillation, with & score of 0 ponts
indicating low sk (0.5% to 1.7%); | point, moderate risk
(1.2% to 2.2% per year); and =2 points, high risk (1.9% to
7.6% per year). ™ The American College of Cardiology/!
AHA/European Society of Cardiology (ACC/AHA/ESC)
2006 guideline recommendation for stroke risk stratification
in atrial fbnllation patients is almost identical to the
CHADS, scheme if patients with CHADS, scores of 2 are
considered moderate risk, but the guideline also includes
echocardiographically defined mmpaired left ventricular sys-
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Table 9. Stroke Risk Stratification Schemes for Patients With
Atrial Fibriliation

CHADS 24 ACCIAHAESE 2006 Gudebnag® 4
Congestive heart falucet—1 point Hgh risk
Hypestensont -1 point Proe thiomboermbolism
Age =75 y-1 pent =2 moderate 1k Tealures
Drabotes -1 point Moderato 1k
Stroke/TIA-2 points Age =75y

Heart fahwe
Pigk scwwes range ¥om O-6 points Hypedtensont

Low rigk =0 ponts [abetes

Moderate nsk~1 pont LVEF <35% o factional
shottering < 25%

High 1k =>2 pomts Low eisk

No moderate- or igh-nisk
features

ACC/AHAESE idcates American Callege of Canbology/Amencan Hearl
AssocatonEuwopean Society of Cardobogy, LVEF, left ventnadar ejuction
Faction, md T, transient ischemec attack,

*Thiz scheme is idenbeal o the stiafiication recommended by the Amonican
College of Chest Physicians Ewdence-Basad Chinical Practice Guidelines (Bih
mm}ll

thecent hearl falure e babon was used in onginal stabfcation. but
subwequently any paor heart falue has suppéanted

tHistory of hypertension; not specifically defined.

tolic function x5 a risk factor,*™ In either scheme, patients
with recurrent paroxysmal atrial fibrillation are stratified
according to the same criteria as those with persistent atnal
fibrillation,***24 but those with a single brief episode or
self-limited atrial fibrillation due to a reversible cause are not
inchuded.

The threshold of absolute stroke risk warranting anticoag-
ulation is importantly influenced by estimated bleeding risk
during anticoagulation, patient preferences, and access to
good monitoring of anticoagulation, Most experts agree that
adjusted-dose warfarin should be given to high-risk patients
with atrial fibrillation, with aspirin for those deemed to be ar
low nsk. There 1s more controversy for those al moderate
risk, with some favoring anticoagulation for all atrial fibril-
lation patients except those estimated to be at low risk 7 The
2006 ACC/AHA/ESC guidelne indicates that “antithrom-
botic therapy with either aspirin or vitamin K antagonists is
reasonable based on an assessment of nsk of bleeding
complications, ability to safely sustain adjusted chronic
anticoagulation, and patient preferences™ for those deemed
moderate nisk (equivalent to a CHADS, score of 1)% A
recent large cohort study did not find @ net clinical benefit of
warfarin for atrial fibrillation patients with a CHADS, score
of 1 once intracranial hemorrhage was considered ** Patients
=75 years of sge with atrial fibrillation benefir substantially
from anticoagulation,** and age is not a contraindication (o
use of anticoagulation.

Treatment to Reduce Stroke Risk in Atrial

Fibrillation Patients

‘Therapeutic cardioversion and rhythm control do not reduce
stroke risk,™ and percutaneous left atrial occlusion is of
unclear overall benefit %51 On the basis of consistent resulls
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Table 10.  Efficacy of Warfarin and Aspirin for Stroke
Prevention in Atrial Fibrillation: Meta-Analysis of Randomized
Trials™

Retatrve fask  Estimated NNT

Ro.of  Noof Reducton, for Prenary
Companson Tnas  Pabents 5% 01 Preventont
Adjusted: doase 6 2900 4% (49-74) A0
wartiin vs oontrol
A0 vs coniol 7 1980 19% (—1-25) 14
Adjusted dase 9 4620 a9% (19-53) %
wartan v8 agwin

& indicates confidence Inkeeval, and NNT. Mo, neaded 10 treat,

*Mdapied from Hart et al.?% Inciades all strokes {ischerrse and hamonthagic).

TN needed 1o treast Tor 1y To prevent 1 shioke, based on a 25%% stroke
rate in ontreated pabents st ania IiboEaton and without peue stroke o TIA

from =12 randomized trals, anticoagulation is established as
highly efficacious for prevention of stroke and moderately
efficacious for reducing mortaliry, >

Thirty-three randomized trials involving =60 000 partici-
pants have compared vartous antithrombotic agents with
placebo/conirol or with one another, =2353-2% Treatment with
adjusted-dose warfarin (target INR, range 2.0 to 3.0) provides
the greatest protection against stroke [relative nsk reduction
(RRR) 64%; 95% C1, 49% to 74%], virtually eliminating the
excess number of ischemic strokes associated with atrial
fibrillation if the mtensity of anticoagulation is adequate and
reducing all-cause mortality by 26% (95% CI, 3% to 23%)
(Table 10).** In addition, anticoagulation reduces stroke
severity and poststroke mortality. %% Aspirin offers modest
protection agamst stroke (RRR, 22%; 95% CI, 6%
35%).%* There are no convincing data that favor one dose of
aspirin (50 mg to 325 mg daily) over another, Compared with
aspirin, adjusted-dose warfarin reduces stroke by 39% (RRR;
95% CI, 22% to 52%) (Table 10),22232

Two randomized trials assessed the potential role of the
combination of clopidogrel (75 mg daily) plus aspirin (75 mg
to 100 mg daily} for preventing stroke in patients with atrial
fibrillation. The Awial fibrillation Clopidogrel Trial with
Irbesartan for prevention of Vascular Events (ACTIVE)
investigators compared this combination antiplatelet regimen
with adjusied-dose warfarin (target INR, 2.0 to 3.0) in
patients with atrial fibrillation with 1 additional risk factor for
stroke in ACTIVE W and found & 40% relative risk reduction
(95% CI, 18% 1o 56%, P=0.001) for stroke with warfarin
compared with the dual satipiatelet regimen. ™% ACTIVE
A compared clopidogrel combined with aspirin with aspirin
alone in atrial fibrillation patients deemed unsuitable for
warfarin anticoagulation and who had at least 1 additional
nsk factor for stroke (approximately 25% were deemed
unsuitsble because of concern for warfarin-sssociated bleed-
ing).*% Dual antiplatelet therapy resulted in a 28% relative
nsk reduction (95% CI, 17% to 38%; P=0.0002) in all
strokes (including parenchymal [CH) over treatment with
aspirin alone, but major bleading was increased by 57%
(increase in RR; 95% CI, 29% 10 92%, P<:0.001); overall and
in absolute terms. major vascular events {the study primary end
point) were decreased 0.8% per year, but major hemorthages
increased 0.7% per year (RR for major vescular events and

major hetnorrhages, 0.97; 95% CI, 0.89 o 1.06; P=054),
[isabling/fatal stoke, however, was decreased by dual anti-
plarelet thesapy (RRR, 26%; 95% CI, 11% ro 38%; P=0.001).

On the basis of results from ACTTVE W and A, adjusted-
dose warfurin is supenior lo clopidogrel plus aspirin, and
clopidogrel plus aspirin is supenor to aspirin alone for stroke
prevention; however, it is important 10 recognize that the
latter benefit 15 lunited by a concomitant ncrease in major
bleeding complications, Less clear is how bleeding risks and
rales compare between adjusted-dose warfarin and clopi-
dogrel plus aspirin in warfarin-paive patients. 4291

The initial 3 months of adjusted-dose warfarin are a
particularly high-risk period for bleeding,** and ecspecially
close moaitoring of anticoagulation 18 advised during this
mterval. ICH is the most devastating complication of antico-
agulanion; the ahsolute increase m ICH remains relatvely
small if the INR is =3.5>% Treatment of hypertension in
atrial fAbrillation patients reduces the risk of both ICH and
ischemic stroke; hence, 1t has double benefits for atrnial
fibrillation patients who have received anticoagulation, 2243
Anticoggulation of elderly atrial fibrillation patients should
come with a firm commitment both by the physician and
patient o control BP (targes systolic BP, <140 mm Hg).
Warfarin therapy is mherently risky, and in 2008 The Joint
Commission challenged hospitals to “reduce the likehihcod of
hanmn associated with the use of anticoagulation therapy™ us a
national patient safety goal. ™ A consensus statement about
the delivery of optimal anticoagulant care has recently been
published 27

‘The benefits versus risks of the combined use of antiplate-
let agents in addition to warfanin in elderly atrial fibrllation
patients are insdequately defined. Combined use of warfarin
with antiplatelet therapy ncreases the risk of intracranial and
extracranial hemorhage.® Adjusted-dose anticoagulation
(target INR. 2.0 10 3.0) appears to offer protecton aganst MI
that is commparable to aspirin in atrial fibrillation patients,®®
and the addition of aspirin to warfarin is not recommended for
most atnal fibrillation patients with stable coronary artery
disease *™29 Data are meager on the type and duration of
optimal antiplatelet therapy when combined with warfarin in
amal fibrillation patients with receat coronary angioplasty
and stenting.”2271 Clopidogrel plus aspirin combined with
warfarin has been suggested for 9 to 12 months after
placement of bare-metal coronary stents. Because drug-
eluling stents require even more prolonged mtiplatelet ther-
apy, bare-metal stents are generally preferred for atrial
fibrillation patients taking warfarin.¥**3 A lower target INR
of 2.0 to 2.5 has been recommendad in patients requiring
warfurin, aspirin, and clopidogrel after percutaneous coronary
intervention during the period of combined antiplatelet and
anticoagulint therapy *™

Direct thrombin inhibitors offer & potential altemative to
warfarin in patients with atrial fibrillation, Ximelagatran
showed promise. but the drug was associated with toxicity
and was not approved for use in the United States.?537¢ [ the
Randomized Evaluation of Long-tenm anticoagulant therapy
(RE-LY). 18 113 atrial fibrillation patients with at least 1
addinonal risk factor for stroke were randomly assigned to
dabigatran 110 mg twice daily, dabigatran 150 mg twice daily
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(double-blind), or adjusted-dose warfurin (target INR, 2.0 to
3.0, open label).® The primary outcome was stroke or
systemic embolism during the mean follow-up of 2 years,
which occurred at a rate of 1.7% per year in the warfarin
group compared with 1.5% per year in the 110-mg dabigatran
group (RR, 0.91; 95% CIL, 0.74 to 1.1; P<0.001 for noninfe-
nority) and 1,11% per year in the 150-mg dabigatran group
(RR 0.66 versus warfann; 95% CI, 0.53 to 0.82, P<<0.001 for
supenionty}, The rates of major bleeding were 3.4% per year
in the warfarin group, 2.7% per year with 110 mg dabigatran
(P=0.003), and 3.11% per year with 150 mg dabigatran
(P=0.31). Therefore, dabigamran 110 mg/d was associated
with rates of stroke and systemic embolism similar to
warfarin but with lower rates of major hemorrthages. Dabig-
atran 150 mg/d was associated with lower rates of stroke and
systemic embolism buet similar rates of major hemorrhage
compared with warfarin. The comparison with warfarin was
open label, a potential source of bias, The rate of major
hemorrhage with warfanin was higher than in other recent
mnternational trials. Dabigatran may have umporant drug
interactions with P-glycoprotein infiibitors, such as verapam-
il, amiodarone, and quinidine, and was not tested in patients
with significant renal dysfunction.””’ The drug has been
recently FDA approved for use in the United States,

Summary and Gaps

Atrial fibrillation is a major, prevalent, independent risk
factor for ischemic stroke, and sdjusted-dose warfarin is
highly efficacious for reducing stroke and death in high-risk
patients with this condition. Several validated stroke risk
stratification schemes are available to identify amial fibrilla-
tion patients who benefit most and least, in absolute terms,
from long-term aticosgulation, However, there can be con-
siderable variation in anticipated risk depending on the
scheme used, Guidelines vary in recommendarions about
stroke risk stratification, resulting n confusion among clini-
cians and nonuniform antithrombetic prophylaxis. Additnonal
research to identify an optunal valid scheme that could be
widely endorsed would likely lead to more uniform anti-
thrombotic prophylaxis and better outcomes for stroke
prevention,

Adjusted-dose warfarin continues 1o be underused, partic-
ularly among very elderly atrial fibrillation patients. Devel-
opment of safer, easier-to-use oral anticoagulants might
improve the benefit-risk ratio. Novel oral anticoagulants (eg,
direct thrombin inhibitors, factor Xa inhibitors) have and are
being tested in several ongomg large randomized trials, and
additional weatment options appear to be on the horizon.
Whether aggressive treatment of systemic hypertension suf-
ficiently lowers the risk of cardivembolic stroke in atrial
fibrillation below the threshold warranting anticoagulation is
a clinically unportant, but as yel unanswered, question.
Additional large scale magnetic resonance inaging (MRI)
studies of cerebral microhemorrhages as predictors of cere-
bral macrohemorrhages may prove to be useful in the future
mn relation to the safety of administration of antithrombotic
agents, especially i the elderly.

Recommendations

1. Active screening for atrial fibrillation in patients
> 65 years of age in primury care settings using pulse

Guidelines for the Primary Prevention of Stroke 537

tuking followed by un ECG us indicated can be
uselul (Class Ha; Level of Evidence B).

2. Adjusted-dose warfarin (target INR, 2.0 to 3.0) is
recommended for all patients with nonvalvular
atrial fibrillation deemed to be at high risk and
many deemed to be at moderate risk for stroke who
can receive it safely (Class I; Level of Evidence A ).

3. Antiplatelet therapy with aspirin is recommended
for low-risk and some moderate-risk patients with
atrial fibrillation, based on patient preference, esti-
mated bleeding risk if anticoagulated, and access to
high-quality anticoagulation monitoring (Class I;
Level of Evidence A).

4. For high-risk patients with atrial fibrillation deemed
unsuitable for anticoagulation, dual antiplatelet
therapy with clopidogrel and aspirin offers more
protection against stroke than aspirin alone but with
increased risk of major bleeding and might be
reasonable (Class 11b; Level of Evidence B).

5. Aggressive management of BP coupled with anti-
thrombotic prophylaxis in elderly patients with
atrial fibrillation can be useful (Class Ha; Level of
Evidence B).

Other Cardiae Conditions
The elimination of possible cardiac sources of embolism is an
important way to reduce stroke risk. Cardiogenic embolism is
the cause of spproximately 20% of ischemic strokes.*™*
Cryptogenic strokes frequently have embolic features sug-
gesting a cardiogenic origin.®™ Cardioembolic sirokes are
relatively severe, are sssociated with greater neurological
deficits at admission, greater residual deficits &t discharge,
and greater neurological deficits after 6 months compared
with noncardicembolic strokes. ™ Cardioembolic strokes
may constitute >40% of strokes in patients with cryptogenic
stroke. %28 The awareness that different forms of cardiac
discase may place an individual patient at increased risk of
stroke mandates a comprehensive diagnostic evaluation, #7928

Cardiac conditions associated with a high risk for stroke
include amial arrhythmias (eg, atral fibrillation/flutter, sick
sinus syndrome), left atrial thrombus, primary cardiac umors,
vegetations, and prosthetic cardiac valves.?™ Other cardiac
conditions that merease the risk of stroke melude dilated
cardiomyopathy, coronary antery disease, valvular heart dis-
ease, and endocarditis, Stroke may occur in patients under-
going cardiac catheterization, pacemaker implantation, and
coronary artery bypass surgery. 2% Although the incressed
risk of stroke associated with these procedures is related 1o
the narure of the procedure; risk is also related ro procedural
duration 3

The incidence of stroke is inversely proportional o left
ventricular ejection fraction %% Paents having an acule
coronary syndrome are also at an increased risk for stroke,9-1
with the risk also mversely proportional o left ventricular
cjection fractione-288200-31 ang further increasing with asso-
ciated atrial fibrillation. 2% ‘The documentation of & left
ventricular mural thrombus i these patients further adds o
stroke risk 2%

Patients with rheumatic mitral valve discase are at in-
creased risk for stroke®® Mitral valvuloplasty does not
elimmate this risk. ™ Thromboembolic events have been
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AF-CHF Atrial Fibriliation and Congestve Heart Failure EAPCI European Association of Percutaneous Cardio-
AFFIRM Atrfal Fibrillation Follow-up Investgation of vascsar Interventions
Rhythm Management EHRA European Heart Rhythn Association
ANDROMEDA ANtiarrytheic trial with DROnedarone in ECG electrocarciogram
Moderate-to severe  congestive  heart  fallure EMA European Medicines Agency
Evaluating morbicity DecreAse EURIDIS EURcpean trial b atrial fibrllaton or flater
AP accessory pathway patients receiving Dronedarone for the malnten-
APAF Ablation for Paroxysmal Atral Forillation study ance of Sinus rhythm
ARB angiotensin receptor blocker GISSI-AF Gruppo Italiano per lo Studio della Scpravvi-
ARMYDA Atorvastatin for Reduction of MYccardial Dys- venza nedl'insufficienza cardaca Atdfal Rorlliation
rhythmia After cardiac surgery GPI glycoprotein infibitor
ATHENA A placebo-controlled, couble-blind, parallel arm GRACE Global Registry of Acute Coronary Events
Tria to assess the efficacy of dronedarone HAS BLED hypertension, abnormal cenalfliver function (1
400 mg bi.d for the prevention of carciovascular point each), stroke, bleeding history or predispo-
Hospitalisation or ceath from any cause In sition, iabile INR; elcedy (=65), drugsfaicohol
patiENts with Atral fibrilationfatral flutter concomitantly (1 point cach)
ATRIA AnTicoagulation and Risk factors In Atrial HOPE Heart Outcomes Prevention Evaluation
fibeidation HOT CAFE Haow to Treat Ohvonic Atrial Fibridation
AVRO A Phase Il prospective, randomized, double- HR hazard ratio
hiind, Active.contrelied, muiticentre, supesiarity HT hypertension
study of Vernakaant inection vs, amiodirone INR intermational normalized ratio
in subjects with Recent Onset atrial fibrilation . intrayenous
AVERROES Apixaban VERsus acetylsalicylic acid to pRevent JRHYTHM fapanese Rhythm Management Trial for Atral
strOKES Fibrillation
BAFTA Birmingham Atrial Fibrilation Treatment of the LA left at-ial
Aged LAA left at-al appendage
bid. bis in die (twice daily) LIFE Losartan Intervention For Endpaint reduction in
bpm beats per minute hypertension
CABG coronary artery bypass graft LMWH low molecutar weght heparin
CACAF Catheter Ablation for the Cure of Atrial Rorilia- LoE level of evidence
tian study v left ventrcular
CFAE complex fractionated atrial elect-ogram LVEF left ventrcular ejection fraction
CHA,DS,-VASc cardiac failure, hypertension, age =75 (doublec), 0. omni die {every day)
diabetes, stroke (doubied)-vascular disease, age QAC oral anticoagulant
6574 and sex category (female) OR odds ratio
CHADS, cardine fullure, hypertension, age, diabetes, MRI magnetic resenance imaging
stroxe (doubled) NYHA New York Heart Association
CHARSMA Clopicogrel for High Athero-thrombatic Risk and PAD peripheral artery disease
Ischeic Stabilisation, Mamagement, and Avaidance PCl perculaneous ntervention
CHARM Candesartan In Heart falure: Assessment of PIAF Prarmacolog cal Intervention in Atnal Fbrillation
Reduction In Mortality and morbidty PP proton pump inhibitor
Cl confidence interval PROTECT-AF  System for Emboic PROTECTion in patients
COPD chranic obstructive pulmonary disease with Atral Forillation
CPG clinical practice gudelines PUFA polyunsaturated fatty acid
CRT cardiac resynchronization therapy PV puimonary vein
cT computed tomagaphy VI pumenary vein isclation
v cardioversion RACE RALe Control versis Electrical cardioversion far
DAFNE Dronedarone Atrial FibrillatioN study after Elec- persistent atrial fibrillation
trical cardioversion RACE I RAte Control Efficacy In permanent av-al
DCcC direst current cardioversion fibrilation
DIONYSOS Randomized Double bind trhal to evaluate effi- RAAFT Radiofrequency Ablation Atral Fibrillation Trial
cacy anc safety of drOnedarone [400 mg bid] RE-LY Randomized Evaiuation of Long-term anticoagu-
versus amiodaroNe [600 mg qd. for 28 caYs, lant therapY with dabigatran ctexilate
then 200mg qd thereafier] for at least 6 RIKS-HIA Regster of Information and Knowledge about
mOnths for the maintenance of Sinus rrythm Swedish Heart Intensive care Admissions
in patients with atal fibrillation RR relative ris<

46



2372

ESC Guidelnes

SAFE-T Sotalol, Amicdarone, atrial Fibrillation Efficacy
Tral

SAFE Screening for AF in the Elcerly

sCD sudden cardiac death

SPAF Stroke Prevention In Atrfal Fibelation

STAF Strateges of Treatment of Atrdal Fbrillation

STEMI ST segment elevation myocarcal infarction

STOP-AF Sustained Treatment Of Paroxysmal  Atrial
Fibrillation

TIA transient lschaemic attack

tid ter in die (three times daily)

TiMI Thromoolysis v Myocardial Infarction

TOE trivsoesophageal echocardiogram

TRANSCEND  Telmisartan Randomized AssessmelNt Study in
aCE Ntclerant sublects with cardiovascular
Disease

UFH unfractionated heparin

VALUE Valsartan  Antihypertensive  Loag-term  Use
Evaluation

VKA vitamin K antagonist

WASPO Warfarin versas Aspirin for Stroke Preventon in

Octogenaans with AF

1. Preamble

Guidelines summarize and evaluate all currently available evidence
on a particular ssue with the aim of assisting physicians in selecting
the best management strategy for an Indvidua: patient suffering
from a given condition, taking into account the impact on
outcome, as well as the risk—benefit ratio of particular diagnostic
or therapeutic means. Guicdelines are no substitutes for textoooks
The legal impleations of medical gudelines have been discussec
previousty,

A large number of Guicelnes have been issued in recent years
by the European Society of Cardiology (ESC) as well as by other
societies and organzations. Because of the impact on clinical prac-
tice, quality critera for development of guidelines have been estab-
lished In order to mike all decisions transparent to the user, The
recommendations for formulating and ssung ESC Guldelines can
be found on the ESC Web Site (hmttpifwwwesardio.og/
gadelines-surveysiesc-guidel nesfabout/Pagesirules-writingaspx).

In bried, experts in the field are selected and undertake a com-
prehensive review of the published evidence for managerment. and/
or prevention of a given condition. A critical evaluation of diagnos-
tie and themapeutic procedures is perfarmed, including assessment
of the risk—benefit ratie. Estmates of expected health outcomes
for larger societies are included, where data exist. The level of evi-
dence and the strength of recomeendation of partioslar treatment
options are weighed and graded according o pre-defined sales, as
outined in Tables [ and Z.

The experts of the writing panels have provided dsclosure
statements of all relationships they may have that might be per-
ceived as real or potential sources of conflicts of interest. These
disclosure forms are keot on file at the European Heart House,
headquarters of the ESC. Any changes in conflict of interest that
wrise during the writing period must be notified 1o the ESC. The
Task Force report received its eatire finandal suppert from the

Table | Classes of recommendations

Definitlon

Classes of
recommendations

Table 2 Levels of evidence

Level of andomized

evidenca A

Leval of
evidence B

Data derived from a single randomized
clindcal trial or large nonwrandomized studies

Lavel of E Consarmus of opindon of the exparts and/or
evidence © | small studies, retrospective stucting, regiscries

ESC anc was ceveloped without any involvement of the pharma-
ceutical, device, or surgical Industry.

The ESC Committee for Practce Guicelines (CPG) supervises
and coordinates the preparaticn of new Guidelines produced by
Task Forces, expert groups, or consensus paneis. The Committee
Is also responsible for the endorsement process of these Guide
lines or stitements. Once the document has been finalized and
approved by all the experts involved in the Task Force, it is sub-
mitted 1o cutside specalists for review, The document is revised,
finally approved by the CPG, and subsequently published,

After publication, dssemination of the message is of paramount
importance. Pocket-sized versions and persona, digital assistant-
downloadable versions are useful at the point of care. Some
surveys have shown that the Intended users aré sometimes
unawase of the existence of guidelines, or simply do not translate
them into practce. Thus, iImplementation programmes for new
guidelines form an important compoenent of knowledge disseming-
ton. Meetings are organized by the ESC, and directed towards its
member Naticnal Secietes and ey opinion leaders in Eurcpe.
Implementation meetings can also be undertaken at national
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levels, once the guidelines have been endorsed by the ESC
memier societies, and tamiated nte the mational language,
Implementation programmes ae needed because it has been
shown at the outcome of disease may be favourably (nfluenced
by the thorough application of clinical recommendations,

Thus, the task of writing Guldelines covers not only the inte-
gration of the most recent research, but also the creation of edu-
cational tools and implementation programmes  for  the
recommendations, The leap between cinaal research, writng of
guiteines, and implementing them Into cliniea practice can then
ony be compieted if surveys and registres are performed to
verfy that real-ife dady practice s in keeping with what 5 rec-
ammendec it the guidelines, Such surveys and registies also
make It possible to evaluate the impact of implementation of the
guidelines on patient ouwtcomes. Guidelines and recommencations
should help the physicians to make decisians in their daily practice;
however, the ultmate judgement regarding the care of an individ:
ual patient must be made by the physioan in charge of their care.

2. Introduction

Atral fiorilation (AF) Is the most common sustained cardiac
arrhythmia, cccurring (n 1-2% of the general population, Over 6
miion Eurcpeans suffer from this arrhythmia, anc its prevaence
is estimated to at least double in the nexa 50 years as the papu-
lation ages. It is now 4 years since the last AF guideline was pub-
lished, and a new version is now needed.

AF confers a 5-fold risk of struke, and one in five of all strokes i
attributed ta ths armythmia. kchaemyc strokes in assecation with
AF are often fatal, and those patients who survive are left moce dis-
abled by their stroke and more fkely to suffer a recurrence than
patients with other causes of stroxe, In consequence, the nsk of
death from AF-related stroke is doubled and the cost of care s
Increased 1.5-folc. There has been much research into stroke pre-
vention, which has influenced this guideline

In the magority of patients there appears 1o be an inexorable
progression of AF to persistent or permanent forms, associated
with further development of the discase that may underie the
arrhythmia, Some acvance has been made in the understanding
of the dynamic develcpment of AF from Its preclinical state as
an ‘arrfiythmia-in-waiting' to its final expression as an imeversible
anc end-stage cardiac arrhythmia associated with serious adverse
cardiovascaar  events, Much recent therapeutic effort with
‘upstream theraples’ has been expended Lo stew or halt the pro
gression of AF cue to underlying carclovascular disease and to
AF itself, Limitea success has been achieved and is recognized in
this guideline,

Clinical frustration has been fuelled by numerous cinical tials
that nave demonstrated that the steategic aim of maintaining
sinus raythm has no demonstrable value when compared with
the lokserfoke approach of leaving AF unchecked apart from
restriction of the ventricular rate. No advantage from strict rate
control has been established. These sobering findings are clearly
at odds with the severe complications associated with AF In
surveys and epidemiclogical studles. Howaver, new antianhythne
approaches may offer added value and have stmulated additions to
these guidelines,

Gssssbistssssiesnsnbisnsnnnns

T

“hssbcssscssbdnsninsann

The problem of early recognition of AF is greatly aggravated by
the often ‘silent’ nature of the rhythm disterbance. In about
one-third of patents with this anfwthmya, the patient Is not
avare of so-caled asymptomatlc AF. Much earller cetection of
the arrhythma might allow the tmely introduction of therapies
1o protect the patient, not only from the consequences of the
armythmia, but aiso from  progression of AF from an
casily treated condition to an utterly refractory problem.
Manitoring and sareening as advocated in ts guideline may help
to do tiis,

Non-pharmacological interventions to control the occurrence
of AF or to Umit its expression have been eagerly and substantally
developed in the past cecade. Ablation techniques, usaally done
percutanecusy using a catheter, have proved successful in the
treatment of AF, particularly by reducing the symotomatic
ourden assocated with the arrhythmia to such an extent that a
‘cure’ may be achieved in some patients. The new guidelines recog-
neze these acvances. When applied in concert with maor new crug
developments such as novel antithrombotic agents anc emerging
safer antiarrtythmic drugs, these thesapeutic options should help
te improve outcomes in AF patents.

The expanding and diversifying pessibilities and restraints of
medical care within Europe make it difficuit to formulate guidelines
that are valid throughout Europe. There are differences in the avail.
abilty of therapies, delivery of care, and patient charactenstics in
Europe and in other parts of the world, Therefore, these European
guidelines, though based largely on globally acquired data, are lkely
16 require some maciications when applied to maltiple healtcare
settings.

2.1 Epidemiology

AF affects 1-2% of the population, and ths figure is likely to
increase in the next 50 years.' * In acute stroke patients, systema-
tic electracardiographic (ECG) monitoring waould Wentfy AF in 1
n 20 subjects, a far greater number than would have been
detected by stancard 12-lead ECG recordngs. AF may long
reman undiagnosed (sient AF),” and many patients with AF will
never present to hospital' Hence, the ‘true’ prevalence of AF is
orobably closer to 2% of the population.”

The prevalence of AF inceases with age, from <0.5% at 40-50
yeurs, to 5-15% at 80 years.' 277 Men are mere often affected
than women. The lfetme rsk of deveioping AF s ~25% in
those who have reached the age of 405 The prevalence anc inci-
dence of AF in non-Caucasan poputations is less well studied, The
nddence of AF appears to be Increasing (13% in the past two
decades).

2.1.1 Atrial fibrillation-related cardiovascular events
(‘outcomes’)
AF s assocated with increased rates of ceath, stroke and other
thromoo-embolc events, heart falure and hospitalizations,
degraced quaity of life. reduced exercise capacity, and left ventri-
cular (LV) dysfunction (Table 2),

Death rates are doubed by AF, indepencently of other known
sredictors of mortality.”” Only antithrombotic themapy has been
shawn to reduce AF-rolated deaths,'”
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inspected for signs of structural heart disease (eg acute or remote
myccardal infarction, LV hypertraphy, bundle branch block or
ventricular pre-excitation, signs of cardomyopatiy, or ischaemia).

Diagnostic evaluation

A recently suggested symptom scare (EHRA score,” Table &) pro-
vices a simple clincal tool for assessing symptoms during AF. A
very smilar scale has been validated by the Canagan Carciovascu-
lar Society.!" The EMRA score oniy considers symptoms that are
attributable to AF and reverse or reduce upan restoration of
sinus rhythm or with effective mate control

The initial diagnostic work-up s driven by the initial presen-
taton. The time of onset of the arrhythmia episode shoud
be estabished to define the type of AF (Figure Z). Most patients
with AF <48 h n duration can be ca~dioverted (see Section
4.17) on low molecdar weight heparin (LMWH) without sk
for stroke. § AF duration is =48 h or there is doubt about its dur-
ation; TOE may be used to rule cut intracardiac thrombus prior
to cardioversion, athough it can be difficult in patients in acute
distress and nay not be avallable In emergency settings. The trans
thoracic echocardiogram can provide useful information to guide
clinicat decision making, but cannot excluce thrombus in the LAA,

Patients with AF and signs of acute heart fallure require
urgent rate control and often cardioversion, An urgent echocar-
diagram should be perfermed in haemadynamically compromised
patients to assess LV and valvular function and right ventricular
pressure.

Patients with stroke or TIA require mmedate stroke diagno
sis, usualy via emergency computed tomography (CT) and ace
quate cerebral revascularization

Patients shauld be assessed for risk of stroke, Most patients with
acute AF will require anticoaguiation unless they are at low risk of
thromba-embelic complications (no stroke risk factors) and no
cardioversion s nocessary {eg AF terminates within 24-48 h),

After the Inital management of symptoms and complications,
underlying causes of AF should be sought. An echocardiogram
Is wseful to detect ventricu@r, valvular, and atrial disease as well
as rare congental heart dsease, Thyroid finction tests (usually
measurement of serum thyroid stimulating hormone), a full blcod
count, a serum crectiniie measurement and analyss for protelruna,
measurement of bood pressire, and a test for diabetes mellitus
{usually a fasting glucose measurement) are useful. A serum test
for nepatle function may be considered in seleced patients. A
stress fest i reascnable in patieats with signs or risk factors for cor-
onary artery disease, Patients with persistent signs of LV dysfunc-
tion andlor signs of myocardia ischaemin are candidates for
carondry angiography.

3.7 Clinical follow-up
The specialist caring for the AF patlent should not only perform
the baseiine assessment and institute the appropriate treatrment,
but also suggest a structured plan for follow up,

Important consideratiors during follow-up of the AF zatient are
listed below:

o Has the risk profile changed (e.g. new diabetes or hynertension),
cspeaaly with regard to the indication for anticoaguiaton!

desssnss N nnInmnmmImm I

Lesnnsas

siebdnnnis

casdns

* |s anticoagulation now necessary—have new risc factars devel
oped, or has the need for anticoaguiation passed, e.g. post-
cardioversion In a patient with iow thrombo-embolic risk?

* Have the patient’s symptoms mproved on therapy: I not,
should othes therapy be considered?

» Are there signs of proarrhythniia or risk of proarrthythmia; if so,
shoud the cose of an antiarrhytic ¢rug be reduced or a
change made to anothes thempgy!

o Has paraxysmal AF progressed to a persistent/permanent form,
in spite of antiarrhythmic drugs o such a case, shouid another
therapy be consicerec?

* [5the rate control approach working propedy; has the target for
heart rate at rest and during exercise been reached!

Al follow-up visits, 2 12-ECG shoud be recorded 1o dacument the
rhythim and rate, and to Investgate disease progression, For those
on antiarrhythmic drug therapy it is important to assess potential
proathythmic ECG precursors such as jengthening of PR, QRS,
or QT Intervals, non-sustained ventrcular tachycardia, or pauses,
If any worsening of symptoms occurs, repeated blood tests, long-
term ECG recordings anc a repeat echocardiogram should be
consdered.

The patient should be fully informed about the pros and cans of
the different treatment options, whether it is anticoagulation, rate
control drugs, antiarchythnic drugs, or interventional therapy. it is
also appropriate to inform the patient with “lone’ or idlopathic AF
about the good prognosss, once cardiovascular disease has been
excluded.

4. Management

Management of AF patients is aimed at recucing symptoms and at
preventing severe complications associated with AF, These ther-
peutic goas need 1o be pursued |n parallel, especally upon the
‘nitial presentation of newly detected AF, Prevention of AF-related
complications relies on antithrombaotic therapy, control of ventri-
cular rate, and adequate therapy of concenitant cardiac diseases,
These therapies may already alleviate symotoens, but symptom
relief may require add'tional riythm control therapy by cardiover-
sion, antarrhythmic drug thespy, or ablation therapy (Figure 3).

4.1 Antithrombotic management

Cohart cati as well as the nonwarfarin amms of clinical trals have
dentified clinical and echocardiographic risk factors that can be
related to an increased risk of stroke in AR These risk
factors are mited to those cocumentec in these studies, whilst
many other potentiah risk factors were not systematically
decumented.

Two recent systematic reviews have addressed the evidence
vase for stroke risk factorss in AR 7*® and concluced that prior
strokeTIAthromba-embolism, age, hypertension, diabetes, and
stroctural heart disease are important risk factors. The presence
of mocerate to severe LV systolic dysfunction on two-dmensional
transthorace echocardiagraphy s the anly Indepencent echocar.
diographic risk factor for stroke on multivarabie analyss. On
TOE, the presence of LA thrombus relative risk (RR) 2.5; P =
0.04), complex aortic plaques (RR 21; # <0.001), spontancous
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Recommendations for diagnosis and initial management

Recommendations
The dagnosis of AF requires documentation by ECG
In patients with suspected AR an pt to record an ECG should be made when symptoms suggestive of AF oceur.

A simple symptom score (EMRA scare) Is recommended to quarify AF-related symptoms.

All patients wich AF should undergo a thorough physical examination, #vd a cardiac- and arrhythmis-relaced history
should be taken.

In patients with severe di ented or suspected beart ds or rek factors,an echocardiogram is

¥ "y

recormmended.

In patients treated with antarrhythmic drugs,a [2Jead ECG should be recorded at regubar intervals during follow-up,

In pationts with suspected symptomatic AEaddeioral ECG monitoring should be considerad in arder to document
the arrhythek,

Addiional ECG monitoring should be considsrad for detection of ‘sent’ AF in patients who may have suscined an

AF-related complication,

In patients with AF treated with rate control, Holter ECG manitoring should be considered for assessment of raze
corerol or bradyardia

In young active pacients with AF treated with rate control, sxercss testing should be considered in crder to assess
vesvmicular rage controf,

Iy patients with docurmented or wspectod AR an echocardogram should be considered.

Patienes with symptomatic AF or AFrdated complications thould be considered for referral to a cardiologist.

A structred follow-up plan propared by 3 specalist is usehd for follow-up by 2 general or primary care physican,
In patients treated with rhythm |, repested ECG monitoring may be considered to assess the effieacy of
Erestment,

Mozt patients with AF may benefit from spedafiss follow-up & regular intervads.

323,44

133

33

3,45, 46

Nhass 0f recoreswin dation,
"Level of evidenos
‘Referances.

AF = mrial fbelation; ECG = decrocardogrars BHRA « Europess Heart Alythm Associatioe.

Figure 3 The management cascade for patients with AF ACEI = angiotensin.comverting erayme inhibitor; AF = atrial fibrillation; ARB =

angiatensin receptor blocken PUFA = palyunsaturated fatty acid TE = thrambo-embolism,
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echo-contrast (RR 3.7; P <0.001), and low LAA velocties
(<20cnvy; RR 1.7; P <0.01) are independent predictors of
stroke and thrombo-embolism.

Patients with paroxysmal AF should be regardec as having a
stroke rsk smilar to those with persstent or permanent AF, in
the presence of rsk factors

Patients aged <260 years, with “lone AF, Le. no clinical ustory or
echocardiographic evidence of cardiovascular disease, carry a very
low cumulative stroke risk, estimated 1o be 1.3% over 15 years,
The srobability of stroke i young patients with lone AF appears
to ‘ncrease with advancing age or development of hypertension,
emphasizing the importance of re-assessment of sk factors for
stroke over time.

Caveats and inconsistencles

In some sedes, concomitant aspirin use may have influenced
thrombao-emboic event rates. Of note, stroke rates are generally
declining, In addition, anticoagulation manitoring is improving for
those taking vitamin K antagonists (VKAs), and new oral anticaag-
lant (QAC) crugs that may not need monltoring ase on the
horizon.

Aiso, defmnitions and categorization of risk factors have been
inconsistent over tme. For example, age as a risk factor is not a
‘yes/no’ phenamenaon, and stroke risk in AF starts to rse from
age =65, although it is ciear that AF patients aged =75 years
{even with no other associated risk factors) have a significant
stroke risk and derive benefit from VKA over aspirn'’® Ag
patients with AF get older, the refative efficacy of antiplatelet
therapy to prevent schaemvic stroke decreases, whereas L does
not change for VKAs: Thus, the absclute benefit of VKAs for
stroke prevention increases as AF patients get older. This is sup-
ported by other “real-worid' data.

In the older trials, hypertension was often defined as untreated
blood pressure >160/95 awnHg or the use of antihypertensve
crugs. Well-controlied blood pressure may represent a low risk
of stroke and thrombo-embotsm. In addition, a dinicl dagnosis
of heart failure was not 3 consistent risk factor for stroke in the
systematic reviews menticned above; indeed, a label of "™eart
failure’ may not necessarly reflect systolic LV impairment. Wivlst
the risk of thrombo-embcism with moderate to severe systolic
impaimment s clear, the rise of thrombo -embolsm with heart
failure and preserved sjection fraction is less defined. "’

The presence of atherosclerctic vascular disease may contribute
to stroke rsk An increased rsk of stroke and thrombo-embolism
with previows myccardial Infarction s present in most (but not all)
studies,”” but a diagnos's of “angina’ per se is unrelabie, as many
such patients do not have coronary heart discase, Also, AF
confers A poor prognosis in patients with pedpheral arery
cisease (PAD), and the presence of complex aortic plague on
the descending acrta on TOE is an incependent risk factor for
stroke and thrombo-embolism,

Fermale sex results In an acjusted RR of 1.6 [95% confidence
Interval {CI) 1.3-1.9] for thrombo-embolism. Gencer analyses
from population studies, cohort studies, trial cohorts, and
surveys also suggest higher tvombo-embolism rates in female
sublects.

.

Table 7 CHADS, score and stroke rate

0 120 1.9(12-30)
i 1 28(20-38)
2 52 403151}
1 w7 59(46-73)
4 m 85 {63-111)
s 6 12.6(82-175)
6 5 182(105-274)

ipirin WSage thiko LIroka Fates ane Dasad o0 data ¥ oim A cahort of hospiiaized AF
patinnts, published in 2009, with bow mesbers i thoes witl » CHADS; score of
Sand & to alow an accurais pudgement of the ek in these patients. Giver that
sorokin rates w00 deckining overall actusl srobn rces in contamporary '
Wmmnmmmmmm(mdmw
BF ot ol

CAF = atrad torfilation; CHADS; = crdiac fallurs, hyperter age,

strake (dautlod).

A recent analysis suggested that proteinuria increased the risk of
thremoo-embolism by 54% (RR 1.54; 95% Ci 1.29-1.85), with
ngher stroke risk at an estimated glomerular filt-ation rate of
<45 mUmin. Thus, chronic kidney ¢isease may increase the risk
of thrombo-embolsm in AF. although such patients arc also at
increasec mortaity and bleeding risk and have not been studied
0 prospective clinical tals,

Patients with thyrotoxicosis are at risk of developing AF, but
stroke risk may be more related (o the presence of asscciated
clinical stroke risx factars, Other conditions such as hypertrophic
carclomycpathy and anvyloidosis may be risk factors for stroke,
but have not been studied or included in clinkal trials of
thromooprophylaxis.

4.1.1 Risk stratification for stroke and thrombo-embolism
The identification of various stroke ciinical risk facters has led to
the publcation ¢of various stroke rsk schemes, Most have (aufic
clally) categorized stoke risc Into high', ‘modenate’, and ‘low’
risk strata. The smplest ~sk assessment scheme is the CHADS,;
score, as snown in Table 7, The CHADS; [cardiac faire, hyper-
tension, age, dabetes, stroke (doubled)] risk Index evolved from
the AF Investigators and Stroxe Prevention in Atdal Fbriliation
(SPAF) Investigators critera, and s based on a pont system in
which 2 points are assgned for a history of stroke o TIA and 1
point each is assigned for age =75 years, a stocy of hypertension,
diabetes, or recent cardiac fallure.’”

Thus, the CHADS,; stro<e ns« stratification scheme should be
wsed as an (nitial, rapid, and easy-to-remember means of assessing
stroke risk, In patents with @ CHADS, score =2, chronic OAC
therapy with a VKA is recommended In a dose-adjustec approach
to achieve an internationa: normalized ratio (INR) target of 2.5
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(range, 2.0-3.0), unless contraindicated. Such a practice appears to
transiate 10 better outcomes in AF patients in routine cre,'!

As shown In Table 7, there s a clear relationship between
CHADS; score and stroke rate®” The original validation of this
scheme classfied a CHADS; score of 0 as low risk, 1-2 as mod-
erate ris¥, and =2 as high risk.

The Stroxe in AF Working Group performed a comparison of
12 published rsk-stratification schemes to predict stroke in
patients with nan-valwalar AF, and concluded that there were sub
stantial, clinically relevant differences among published schemes
designed to stratfy stroke ns< in patents with AF. Most hac
very modest predictive value for stroke  (c-statistics—as @
measure of the predictive value—of ~0.€); also, the proportion
of patients assigned to indvicual risk categories vasied widely
across the schemes. The CHADS,; score categorized most subjects
as ‘moderate sk’ and had a o-statistic of 0.58 to predict stroke in
the whole cohort,

In the present guicelines, we have tried to de-emphasze the use
of the ‘low/, ‘moderate’, and ‘high’ risk categorizations, given the
poor predictive value of such artifical categories, and recognize
that risk & a continuum. This, we encourage a risk factor-based
approach for more detailec stroxe risk assessment, recommending
the use of antithrombotic therapy on the basis of the presence (or
avsence) of stroke risk factors,

Supoornt for tes approach comes from various published am
lyses, where even patients at ‘moderate risk’ (cumrently defined
as CHADS; score = 1, ie. one fisk factor) still derive significant
benefit from QAC over aspirin use, often with low rates of
major haemorrhage. Importantly, prescrintion of an antiplatelet
agent was not associated with a lower risk of advesse events
Alsa. the CHADS; scorn does not inciude many stroke risk
factors, and other ‘stroke risk modifiers’ need to be considered
In 2 comprehensive stroke risk assessment. (Table 8).

‘Major’ risk factors (previously referred to as ‘high' risk
facters) are prior stroke or TIA or thrombo-embolsm, and
older age (=75 years). The presence of some types of valvular
heart disease (mitral stenosis or prosthetic heart valves) would
a0 categorize such ‘vavular' AF patients as “high risk’.

‘Clinically rolevant non-major’ risk factors (previously
referred 1o as ‘maderate’ risk factors) are heart failure [especially
moderate to severe systolic LV dysfunction, defined arbitrarily as
left ventricular ejection fraction (LVEF) <40%], hypertension, or
diabetes, Other “clinically relevant noamajor’ risk factors {pre
viously referrec to as ‘less validatec ris< factors’) include female
sex, age 6574 years. and vascuiar disease (specifically, myocardial
infarction, complex acrtic pagque and PAD). Note that risk factors
are cumulative, and the simultaneous presence of two or more
‘clinically relevant non-major” risk factors would |ustify a stroke
risk that s high enough to requice anticoagulation,

This risk factor-based approach for patients with non-valvular
AF can also be expressed as an acronym, CHA;DS,-VASc [can
gestive heart fallure, hypertension, age =75 {doubled), cabetes,
stoke (doublec), vascular disease, age 65-74, and sex categary
(&:male)].’2 This scheme is based on 4 point system in which 2
points are assigned for a history of stroke or TIA, o age >75;
and 1 point each is assigned for age 65-74 years, a history of
hypertension, dabetes, recent cardiac falure, yascwar disease

Table 8 CHA;DS;VASc score and stroke rate

Major’ tisk factors Clinkcally relevant non-major’

Heart filure or moderate to

severe LV systolic dysfunction
Previcus stroke, TIA, e g LV EF <40%)
bad umu;i’cscmlun Hypertension - Dabetes meflitus
AsexSmn Ferrale sex - Age 6574 years
Vasoulsr disease”

Risk factor

Congestive heart Gilure/LV dysfunction |
Hypertension |
Age TS 1 |
Disbotes mells P
Stroke/ TWA/thrombo-erbolism 2 |
Vascular diseaser I
hge 6574 |
Sex cazegory {i.c. female sex) |
Maximum score ¥
CHA,DS.-VASC Pationts (n=7329)

2 1230 1%

3 1730 1M

4 1718 4.0%

5 1159 1%,

6 679 98%

7 294 94%

8 8 aT%

9 4 152%

Soa 1exr for datniions

*Pror myacardil infarction. penpheral artery disease aorue phque. Actual races
of stroks in cortemporary Cohorts may viey Fom thece estirates.

"Bavnd o L ot al™”

AF « atrial Theillige. B« spaction Yaction (s documented by
echocardograpty, dooudida vertnoulagraghy, crdac cahetertzation, cardhac
PYOENRTIE FRASONNCH Imaging, o0l LV = laft wantneidar

THIA = transiertt hchaermic attack

(myocardial infarction, complex aortic plague, and PAD, induding
prior revascularization, ampatation due to PAD, or angiographic
eyidence of PAD, etc), and female sex (Toble 8). Thus, this
acronym extends the CHADS; scheme by considering additional
stroke risk factors that may influence a dedsion whether or not
to anticoagulate (see Section 4.1.1),
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4.1.2 Antithrombotic therapy
Nurnerous cinical trals have provided an extensive evidence base
for the use of antithrombotic therany In AR

4.1.2.1 Anticoagulction therapy with vitarmin K antagonst vs control
Five large randomvized tria's published between 1989 and 1992
evalmated VKA mainly for the primary prevention of
thrombo-embolism in patients with non-vawdar AF. A sixth tdal
focused on secondary prevention among patients who had sur-
vived non-disabling stroke or TIA

In-a meta-analys’s, the RR reduction with VKA was highly signifi-
cant and amounted to 64%, corresponding to an absolute annual
risk reduction in all strokes of 2.7%°' When only ischaemic
strokes were considered, adjusted-dose VKA use was associated
with a 67% RR reduction. This reduction was similar for both
primary and secondary prevention and for both disabling and non-
disabling strokes, Of note, many strokes accurring In the VKA
treated patients cocurred when patients were not tacng therpy
or were subtherapeutically anticcagulated. Al-cause mortality
was significantly reduced (26%) by adjusted-dese VKA s,
control The risk of intracranial haemorrhage was small,

Four of these t-als were placebe controlled; of the two that
were Couble blind with regard to anticoagufation, one was
stopped carly because of external evidence that QAC with VKA
was superior 10 placebo, and the other incluced no female sub-
jects. In three of the trals, VKA cosing was regulated according
to the prothromoin time ratio, while two trials used INR ta-get
ranges of 2.5-4.0 and 2,0-3.0.

Supported by the results of the trials cted above, VKA treat-
ment shouid be considerad for patients with AF with >1 stroke
risk factor(s) provided there are no contraindications, especially
with careful assessment of the risk—benefit ratio and an appreci-
ation of the patient’s values and preferences,

4.1.2.2 Antiplatelet therapy v conteed

Eight indepencent rancomized controlled studies, together incluc
Ing 4876 patients, have explared the orophylactic effects of antipla-
teict therapy, most commonly aspirin compared with placebo, on
tne risk of thrombo-embolism in patients with AR

Whan aspirin alone was compared with placebo or no treatment
In seven trals, teatment with aspirin was assocated with a aon-
significant 19% (95% C1 - 1% to —35%) reduction in the incicence
of stroke, There was an absolute risk reduction of 0.8% per year
for primary prevention trials and 25% per year for secondary pre.
vention by using aspidin.” Aspirin was also asscciated with a 13%
{95% C1 —18% to —36%) reduction in dsabling strokes and a 29%
(95% Cl —6% ta —53%) reduction in non-disabling strokes, When
only strokes classified as schaenve were considered, aspirin resulted
ina21% (95% C| ~1% to - 38%) reduction in strokes. When data
from all comparisens of antiplatelet agents and placebo or control
groups were Included In the mets-analyss, antiplatelet therapy
reduced stroke by 22% (95% C1 6-35).

The dose of aspirin differed markedly between the studies,
ranging from 50 to 1300 mg dally, and there was no significant het-
ercgenelty between the results of the individual trials. Much of the
benefidal effect of aspirin was driven by the results of one single
positive tral, SPAF-, which suggested a 42% stroke risk reduction

with aspirin 325 mg vs. placebo. In this trial, there was internal het-
erpgeneity, with mconsistencies for the aspirn effect between the
results for the warfarineligible (RR reduction 94%) and
warfarin-neligble (RR. reduction 8%) ams of the tral Also,
aspirin had less effect in people olcer than 75 years ane ¢id not
prevent severe or recurent strokes. The SPAF trial was also
stopped early and its result may be exaggerated. Phamacoiogically,
near-complete platelet inhibition is achieved with aspirin 75 mg.
Furthermore, low-dese aspicn (<100mg) 5 safer tan hgher
doses (such as 3C0mg), given that bleeding rates with higher
doses of aspirin are significant. Thus, if aspirn is used, It Is reason-
able to we doses in the lower end of the allowed mnge (75—
100 myg caily).

The magnitude of stroke reduction from aspina vs. placebo in
the meta-analysis (19%) is broadly similar to that seen when
aspirin s given to vascular disease subjects, Given that AF com-
monly co-exists with vascular disease, the modest benefit seen
for aspirin in AF s likely to be related to its effects on vascuar
disease, More recent cardiovascular primary prevention trials in
non-AF cohorts have not shown a signficant benefit from aspirin
n reducing risk of cardovascular events.

In the Japan Atrial Fibrilation Stroke Trial”® patients with lone
AF were randomized to an aspirin group (asprin at 150~
200 mg/day) or a control group without antiplatelet or anticoagu-
ant theragy. The primary cutcomes (3.1% per year) in the aspirin
groun were worse than those in the control group (4% per year),
and treatment with aspirin caused a non-significant increased risk
of major bleeding (1.6%) compared with control (0.4%).

4.1,2.3 Anticoagulation theroby with vitamin K antagont v ontiplatelet
thevapy

Direct companison between the effects of VKA and aspirin nas
been undertaken in nine studies, demonstrating that VA were sig-
aificantly supesiar, with an RR reduction of 39%,

The Birmingham Atdal Fbdllation Treatment of the Aged
(BAFTA) study showed that VIKA (target INR 2-3) was superior
to aspirin 75 mg daly in reducing the primary endpaint of fatal
or disabiing stroke (schaemic or haemarrhagic), intracranial haem-
orhage, or dinically signficant arterial embolism by 52%, with no
difference in the risk of major haemarrhage between warfarin and
aspirin,®® This is consistent with the small Warfarin versus Aspirin
for Stroke Prevention in Octogenanians with AF (WASPO) trial, in
which there were significantly more adverse events with asoirin
(33%) than with warfarin (6%, F = 0.002), includng serious bieed-
ing. When the trials concucted prior ta BAFTA were considered,
the rsk for intracranial haemorrhage was doudled with adjusted-
dose warfarin comoared with aspirin, although the absolute risk
increase was small (0.2% per year).™

4.1.24 Other antithrombotic drug regimens

In the Atrlal fibrlllation Clopidogrel Trial with Irbesartan for pre-
vention of Vascular Events—Warfarin arm (ACTIVE W) tral, antic-
oagulation therapy was superior 1o the combination of ciopidogrel
plus aspirin (RR recuction 40%; 95% CI 18-56), with no difference
in bleeding events between treatment amis”’ The Aspirin arm
(ACTIVE A) trial found that majcr vascular events were reduced
n patients receiving aspinn-clopidogrel, compared with aspirin
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menctherapy (RR 0.89; 95% C1081-0.98; P = 0.01), primarily cue
1o a 28% relative reduction in the rate of stroke with combination
therapy,”® Major bleeding was significantly increased {2.0% per year
vs. 1.3% per year; RR 1.57; 95% C1 129-192 P <0.001), broadly
similar to that seen with VICA therapy, Of note, 50% of patients
entered the trial due to ‘physican's perception of being unsuitabie
for VKA theragy’ and 23% had a risk factor for bleeding at trial
entry. Ths. aspirin plus clopidogrel therapy could perhaps be con-
sidered as an Interdm measare where VKA therpy Is unsuitabie,
but not as an altemative to VKA in patients at high bleeding risk

Cther antipiatelet agents such as indobufen and triflusal nave
been investigated in AF, with the suggestion of some benefit, but
more data are required, Combinations of VKA (INR 2.0-3.0)
with antipiatelet therapy have been studied, bat no beneficial
effect on Ischaemic stroke or vascular events were seen, while
more bleeding was evident. Thus, n patients with AF who
sustain an ischaemic stroke despite adjusted dose VEA (INR
2.0-30), rasing the intensity of anticcaguation to a nigher INR
range of 3.0-3.5 may be considered, rather than adding an antipla-
telet agent, gven that an appreciable risk in major bleeding only
starts at INRs >3.5.

4.1.2.5 tnvestigational agents

Severnl new anticoagulant drugs—broadly In two classes, the oral
direct thrombin inhibitors (eg dabigatran etexilate and AZDOB37)
and the oral factor Xa Inhibitors (rivarcxaban, apixaban, edoxaban,
betsaban, YM150, etc.}—are being developed for stroke preven
tion in AF.

In the Randomized Evawation of Long-term anticoagulant
therapY with dabigatran etexilate (RE-LY) study,”® dabigatran
11Cmg b.id. was non-inferior to VKA for the prevention of
stroke and systermic embolism with lower mates of maor bleeding,
whilst dabigatran 150 mg bi.d. was assodated with lower rates of
stroke and systemic embolisr with similar rates of major haemor-
rhage, compared with VKA®® The Apixaban VERsus acetylsalcylic
acid to pRevent st-OkES (AVERROES) study was stopped early
due Lo ciear evidence of a reducton n stroke and systemic embo-
lism with apbaban 5mg bi.d. compared with aspirin 81-324 mg
once dicly in patents intclerant of or unswtabie for VKA, with
an acceptable safety profile,

4.1.3 Current recommendations for antithrombotic
therapy

Recammendations for antithrombotic theragy should be based on
the presence (or absence) of rsk factors for stroke and
thrombe-embolism, mthes than on an artfical division into high,
muderate, or low risk categories,

The CHADS; stroke riskc stratfication scheme (see Section
4.1.1) shoud be used as a simole initial (and casily remembered)
means of assessing stroke risk, particulary suited to primary care
doctoers and nancspecialists, In patiests with a CHADS; score of
=12. cwonic OAC theragy, eg. with a VKA, is recommended in a
dose adjusted to achieve an INR value in the range of 20-3.0,
unless contrandicated,

In patients with a CHADS; score of 0-1, or where a more
detalled stroke risk assessment i indicated, it Is recommenced
to use a more comprehensive risk facter-based approach,

Caserasiantnnare

wrerssenee

incorporating other risk factors for thrombo-embolism (Table 9
andd Figure 4). This «dsk factor-based approach can ase be
expressed as a point-based scoring system, the CHA,DS,-VASc
*? (see Table & for definition). Many contemporary clinical
trials of stroke prevention in AF have included some of these
acditional risk factors as part of thelr indusion edteria® ™"
in all cases where OAC is considered, a discussion of the pros
and cons with the patient, and an evaluation of the risk of bieeding
complications, abilty o safely sustain adjusted chanic anticoagala-
ton, and patient preferences are necessary, In some patients, for
example, women aged <65 years with no other risk factors

Table 9 Approach to thromboprophytaxis in patients
with AF '

'nn]w‘

factor or >2 ‘diniclly
relovant non-major” 22 o
risk factors
ficher OAMC or
One ‘climcaly relevant | aspirin 75-325 mg dady.
non-major’ risk factor Proforred: OAC rather
than aspirin.
Ekher aspirin 74
325 mg daity or no
No risk factoes 0 mma?::ocw
antkhrombotic therapy
| rather than aspirin.

”-W'MM-VAS:-W%W*»H
(doubiudy, dubutes, strole (doubledpvasobar diverss, 3gn 6574 aed o
categary (femalet INA = minmasonal rormalized raoo: OAC = oral
Eneoaguacion, wah as K atagonist (VKA) adpsstod 10 an nteerty range
OINRZ.O-JD(W‘IS).

YOAL wech as 8 VKA, acfusted to an intensity minge of INR 2.0-3.0 {target 2.5),
Now OAL drugs, which may be viable alternanves 1o a VKA, may utsmately be
comidered Foe wovmpla, should Bath doses of dabigamran etsolie recetm
regulainey 3porovst for stiroke prevention o AF, the recommendstion for
theambopeophytioss could evoh 2 Sollows comwdening stroke and bleeding rish:
stratficanon:

() Wheee ord anticoagulation u sppeopriate thaeapy, dabigaean may Le
Mummmmmmmw (1) & patsent w at
Vow nisk of blowtng (eg. HAS BLED score of 0-2 see Tabla 10 for
HAS-BLED score dafiniton), dabigatran 150mg bad, may ba considered, in
wiew of the snproved effcacy w the prevention of siroke and systemic
enbolam (but tower rates of intracraniat haemorrhiage and umilar rates of
oo Bbandeng weants, when comganad with warlinnk, wod () ¥ o gt s
3 mmerable righ of bleadeg (eg HAS BLED score of 23), dabigatrae
etedhite 110 mg bid may be cormidersd in view of a similar efficacy in the
provercion of sroke and systemic armbolin (LUt lower rates of meracranil
Taermorriage wd of mgor Bheading corvrend with VKA (B In itients with
ane ‘dnically relevant pon-magor’ stroke nsk factor, dabigatran 110 mg bid.
may be conadered. In view of a similar efcacy with VKA in the pravertion of
stroke wd systernie B oliin but fower fates of Intracraesd hssmaorrtags wd
rmajor bleeding compored with the VKA and (probably) spenn. (c) Patients
with o stroke rak fdon (e CHADS: VAS: = 0) are clearly 2 a0 low
rish. athir apiein 75325 mg duly or po mntehrombotic therpy
recommended, Where possibls, ro anithrombotc therspy shosdd e

idered for sich o rather than aspinin, given the limited data or the -
bonefits of aspéein In this panent growp (4. tone AF) and the potental for
Adiurin afects, speciily Elnndng
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Soroie TIAthronibo-smbols
(doubved)

*Other dinically r elevunt
pon-major rek fictor
age 65-T4, frrale sex,

vasafar dsmee

Figure 4 Clinical flowchart for the use of aral anticoagulation for stroke prevention i AF. AF = atrial fibrillation; OAC = oral anticoaguant;
TIA = transient lschaemic attack. A full descripon of the CHADS; can be found on page 13.

(l.e. a CHA;DS; VASC score of 1) may consider aspirin rather than
OAC themapy.

4.1.4 Risk of bleeding

An assessment of bleeding risk should be part of the patient assess-
ment before starting anticoagulation. Despite anticoagulation of
more elderly patients with AF, rates of intracerebral haemormhage
are considerably (oaer than in the past, typically between 0,1 and
0.6% In contemporary reports. This may reflect lower anticoagula-
tion intensity, more careful dose regalation, or better control of
hypertension. Intracranial dleeding increases with INR values
>35-40, and there Is no increment |n bleedng risk with INR
valses between 20 and 3.0 compared with lower INR levels,

Various bleeding risk scores have been validated for bleeding
rsk in anticoagulated patients, but all have different modalities in
evaluating bleeding risks and categorization into low., modente.,
anc high-risk strata, usually for major bleeding risk. It is reasonable
to assume that the major bleeding risk with aspirin is similar to that
with VKA, esgecially n elderly incvicuals.™ The fear of falls may be
overstated, as a patent may need to fall ~300 tmes per year for
the risk of intracranial haemorrhage to outweigh the benefit of
OAL in stroke pravention,

Using a ‘real-world' cohort of 2978 European subjects with AF
from the EuroHeart Survey. a new simple bleeding risic score,
HAS-BLED (hypertension, abnormai renalliver function, stroke,
bleeding HWstory or predisposiion, lablle INR, eldedy (>£5),
cGrugsialcoho! concomitantly), has been derived (Table 10).%" It
would seem reasonable to use the HAS-BLED score to assess
bleeding risk in AF patients, whereby a score of =3 indicates

Table 10 Clinical characteristics comprising the
HAS-BLED bleeding risk score

Bleeding

Labile INRs

Eldedy (e.g age 265 years)
Drugs or alcohol (| paint each) | or2
Maximum 9 pores

Oimirie| vl » |XT

“Hyperession” & defined % systolic blood presses > 160 mmHg, ‘Abnorrmal
Radoay Soction iy defeed w the presencs of cheank dalyss o recal
ransplantation or serum createate > 200 wmobl. ‘Abrantol bver fimctian” &
defired as chranic hepatic dsease (e, cerhome) ar bsochemical evdence of
Wmmmx(um >wamdnw "
AOTILON Wth Artale MOl peniilaine
phomhaase >3 x upper dmit narmal etc.). Bleading” refors to previous bleeding
Pistary andlor predisposition to blssding, og. beodeg dathests. anaems, ec.
Labile INRS' refers to unsmabis/ligh INRs o gaioe time i thiarapeutic rangs {eg
< &0%). Drugvaloohol use refers to corcomitant wse of deugs, such namphm
agents, nan ¥ drugs, or alcohol abuse, ote.

INR = intematianal poemalizod rgis. wmmuma"’

ants e

“nigh risk', and some caution and regular review of the patient is
neeced folowing the initiation of astithrombotic  thesapy,
whethes with VKA o aspirin,
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4.1.5 Optimal international normalized ratio

Currently, the level of anticoagulation is expressed as the INR,
which s cerived from the ratic between the actual prothromiin
time anc that of a standardized control serum.

Basec on achieving a salance between stroke risk with low INRs
and an increasiag bleeding i< with high INRs, an INR of 2.0-3.0 s
the likely optimal range for prevention of stroke and systemic
embolism in gatients with non-valvuiar AF.

One of the many problems with anticoagulation with VKA s the
high interindividual and intraindividual variation in INRs. VKAs aiso
have significant drug, food, and alcohe! interactions. On average,
patients may stay within the ntended INR range of 20-30 for
60-65% of the time in controled clinical trials, but many 'real-life”
stucies suggest that this figure may be <I50%, indeed, having
patients below the therapeutic range for <<60% af the time may
compietely offset the benefit of VKA,

Whilst a lower tirget INR range (1.8-2.5) has been proposed
for the elderly, this is not based on any large tral evidence base.
Cohort studies suggest a 2-foid increase In stroke ris< at INR
1.5-20 and, therefore, an INR <2.0 5 not recommended

The mantenance, safety, and effectivensss of INR within range
can be influenced by the pramuacogenetics of VKA therapy, par-
ticularly the cyptochrome P450 2C9 gene (CYP2CY) and the
vitamin K epexide reductase complex 1 gene (VKORC?). CrP2C9
and VKORCT genotypes can influence warfarin dose requirements,
whilst CYP2CY vadant genotypes are assocated with bleeding
events. Systematic genotyping Is not usually required, being unlikely
10 be cost effective for typical patients with non-valvular AF, but it
may be cost-effective 'n patients at high risk for haemaorrhage whe
are starting VKA therapy.

Near-patient testing and seffmontoring of onticoogdation
Self-monitoring may be considered | preferred by a patient who is
both physically and cognitively able to perform the self-monitaring
test, and, if not, a designated carer could help. Appropriate training
by a competent healthcare professicnal is important, and the
patient should remain In contact with a samed clinican, Sell-
monitoring cevices alse require adequate qualty assurance anc
calibration,

4.1.6 Special situations

4.1.4.1 Paroxysre! atrie! fibrillation

The stroke and thrombo-embolic risk in paroxysmal AF is less well
defined, and such patients have represented the minority (usually
< 30%) in cinical trials of thromboprophylaxis. Stroxe risk in par-
oxysmal AF 5 not different from that in persistent or permanent
AF.'? and Is dependent upon the presence of stroke risk factors
(see Section 4.1.1). Therefore, patients with paroxysmal AF
should receive OAC according 16 ther risk score

4.1.6.2 Peroperctive enticoagulation

Patients with AF who are anticoagulated will require temporary
interruption of VKA treatment before surgery oran invasive pro-
cedure, Many surgeons require ay INR <1.5 or eves INR normal-
{zatlon before undertaking surgery, The risk of clinically significant
bleecing, even among cutpatients undergoing minor drocedures,
should be  weghed against the risk of stoke anc

seras ety
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tvombo-embolism in an individual patient before the adminis-
tration of bridging antcaagulant therapy.

If the VKA used is warfarin, wivch has a half-Ufe of 3642 h, treat
ment should be interrupted -5 days before surgery (corresponding
approximately to five half-lves of warfarin), to allow the INR to fal
appropriately. If the VKA is phenprocoumon, trestment should be
interrupted 10 days before surgery, based on the half-ife of phen-
procoumon of 96140 h, It would be reasonable to undertake sur-
gical ar diagnestic procedures that cary a risk of bleedng in the
presence of subtherapeutic anticcagutation for up 10 48 h, witheut
substituting heparin, gven the low nsk of thrombo-embolism in
tis period. VKA should be resumed at the “wsual' maintenance
dose (without a loadng dose) on the evening of {or the morming
after) surgery, assuming there s adequate haemostasss. If there is a
need for surgery or a procedure whene the [INR is still clevated
(=15), the admnistration of low-dose oral vitamin K (1-2mg) to
normize the INR may be considered,

In patients with a mechanical heart valve or AF at high risk for
tvombe-embolism, management can be problematic. Such
patients shouid be consicered for "bridging’ anticoaguiation with
therapeutic doses of either LMWH or unfractionated heparin
{UFH) during the temporary Intecruption of VICA therapy.

4.1.6.3 Stable vosastar dsease

Many anticoagulated AF patients have stable coronary or carotid
artery disease andior PAD, and common practice is to treat
such gatients with VKA plus one antiplatelet drug, usually aspiring
Adding aspirin to VKA does not reduce the risk of stroke or vas-
cular events (including myocardial infarction), but substantially
increases bleecing events,

4.1.64 Aaite covoniary syndrome andlor percutantaus gorandry
intervention

Current guidelines for ACS andfor percutanecus coronary interven-
ton (PCI) recomewnc the use of aspirin—dopidogrel combimtion
therapy after ACS, ad a stent (4 weeks for a baremetal stent,
612 months for a drug-eluting stent). VKA non-treatrent is assoc-
ated with an incease in mortality and major adverse cardiac events,
with na significant dfference in bleedng rates between VEKA-treated
anc non-treated patlents. Tne prevaence of major bleeding with
triple therapy (VKA asgiring and dopidogel) is 26-46% at 30
cays, which inceases to 74-10.3% at 12 months. Thus triole
therapy seens o have an acceptable risk—benefit ratio provided it
is kept short {eg. 4 weeks) and the bleeding ris< s low.

A systematic review and consensus document published by the
ESC Working Group on Thrombosis, endorsed by the EHRA and
the European Assccation of Percutanecus Cardiovascular Inter-
ventiens (EAPCH), suggests that drug-eluting stents should be
avoided anc tiple therapy (VKA aspirin, and clopidogrel) used
in the short term, followed by longer therapy with VKA plus a
single antiplatelet drug (either ciopidogrel or aspirin) (Table
1% In patients with stable vascuiar disease (eg. with no acute
ischaeric events or PClistent procedure in the preceding year),
VKA manotheripy should be used, and concomytant antiplatelet
therapy shouid not be presoribed Published data support the
use of VKA for secondary prevention in patients with coronary
artery aisease, and VKA is at ieast as effective as aspirin,
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Recommendations for prevention of thrombe-embolism

Recommendations

Arathrombotk theragy o present thrombo-cmbalsm is dod foral pacionts with AF except in those = bw
ik Jlooe AF, spod <85 paars, ar with contraindications).

It dod that the sefection of the anith e therapy thould bo based wpon the sheolute riths of iwoka!
thrombo-embobsm and bleeding, and the redatve ritk and bereft for a given patient.

The THADS, feardac Bilure, lypertendon age, dabeter, troks {doubiof]] wom is recommendad at 2 sinple
Nﬂ(uﬂ; mrmﬂuuumlwbmﬁhwwﬂ

-hr%mhmw&:%md’lcmmwm:m.mdldtn:m
adusd cogimen o achieve an INR range of 2.0-3 0 jarges 2.5), undess comnindaated

fora more detalied or comp wroke rik nAF (og with CHADS, scores 01} a risk betorbased
sppreach it roconimended contidonng ‘sajor” and ‘cinkally relant son-mejor’ sroke rite Beters'

+ Patioses with | ‘wajee’ or 2 2 'dinkeally selevant son-major” ritk Sceors are high sk, and OAC theragry
{og witha VKA, dose adiested to achiese the targee intensiy INR of 20-3.0) Is recommended uniesn
comrandicated

+ Pagieres with one ‘dinkcally relesant nonamajor’ rick factor are at! diane rik and anscheombotic therapy Is
reconmmanded ether &

L OAC therapy (g VKA o
A mpiis 75325 my duily

Rmmuvnhmmkmmub-mkhuunﬂ;mw%mmhmﬂmmdum
fxciort) and the we af sither 31pkin 75-325 mg daly ar thrembede therapy is &

For patmnes with AF wha have mechanical heart valsed, & & recommended that the turget Intantity of amikcagulation
with aVKA should be baned on the type and posiion of the proschess. salbcanng an INR of atkast 25 & the manal
potition and af it 2.0 for an acetic vilwe

A therapy I8 ded for patients with atral flutrer as for thote with AF.

The selecticn of antithromtote thergy should te considened udng the samie ariteria Irespoctie of the patern of AF
(8 paraxytnsl, pardsten, o permansatl

Mot pathents with one ‘disicaly misvant neo-mage’ itk Beiar hould be contidared for OAC therapy (e with &
VKA rather than spirin, based upon an asessmeont of the rick of blooding complications, the abiity to wfely suntain
aduseed chrone apdation, and pationt p

In patients with no resk factors who 2se at low gk fementaly patients aged <68 years with lose AF, with rome of the
ek factors) no astdrombotk tharapy theuld be contidared rather an atpinn

Comblnaton thargy with stpiein 75-100 sy plus daptdogrel 75 my iy thould be cossMered far 1rohs peovantion
In pationts for whom there It padent refusal o @ko OAC thengy or a e conraindicion o GAL therapy {eg.
bty 10 cope or with apda ngh, whete ther it 2 Jow itk of hloeding,

Assorsmon: of the sk of boeding thoud be considerod when prescrising antchrombotic therapy (whether wich VIKA.
or atperinl and the leading rigk with aspiin thould be contidered ac doing Urmiler 10 VA, sipacialy s the elderly,

The HASELED wore [hypartescicn atoormal renaliTeer function 1ok, blseding hatory or prodigodition, abie
INR, ehserty {>658), Zropiakohel corcomiantly] should be considered a5 3 caloubation to 255055 bleeding ridk,
whireby & wore of >3 indicates Tigh it and 1oma cauthon and regule reves ik seeded follaw ing the witaton of
anuthromsot therapy whether with OAC or aspir.

lumm”mhmmuﬂ-ummmmcmmmmnwmkw

‘who are undergoling vargical or diag procedores that carry a ik of bleeding the Interruption
of QAL {with tubtharspeutic ancicoapuation F up 6 43 h) thould be comidirnd without substtuting hepasin ot
JWMMW- o - o o
hmnhamdnhlmd&hnuhw”:wmkkmmmmmw
wergical o dagnottic procadures, eidging’ lathon with therapeutic dotes of sithar LHWH
wmmmmummdmwmuw

Following surgical procedures, resumpoion of OAC thergy hould be contidered a the ‘v malmenance
dote (without 2 koadng dose) om the evering of (or the next moming after | sergery, asmming Shere & adeguate
heemaatatic

Re-peaiation at reguler imarvals of the Bonafits, ricks, and nied for antithromote tharapy thould be coatidured

lnmnﬁ””ﬂqmmmhcm a of Aed bypertaniion shoudd be
d tefore Is warwed and carebeal imaging (compated graphy or
nscaunse hasog) pertormed so aicke amooerhegn.

I the absence of hemorrhage, OAC therapy shos be conudared 1 weeks aftar swrohe, but, 1 the
protence of Mamarrhage sntcoapiation shoold not be glan

In the presence of & burge corvhenl indy dedaging the Inktistion of @ 10Ul Se condidered ghen the
ek of heemorrhage trandormation,

47,48
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Continued

nmendatons

In patientz with AF and an acute TIA, OAC therapy should be considered as scon as possible in the absence of cercbral i
In&ulon o hoemordqe

hsome patients with one ‘clirically relevant norr-rmajor’ risk factor, e g. ferrale patients aged <65 years with
no other risk Sctors, asprin may be contidered rather than OAC therapy

When surgcal procedures require interruption of OAC therapy for longer than 48 h in high rizk patients,
urfractionated heparin or subcutaneous LIMWH ray be considered.
In patients with AF who sustain schaemic stroke or systemic emboli durmg with useal i i

anticoagubition with VKA (INR 2.0-3.0), raisng the intensity of the articoag to a maxi nrptNK
of 3.0-3.5 may be considered, rather than adding an artiplatelet agent.

“Chass of recomenendation.

"Lavel of avidance

Reluentens,

Thjor’ risk facton are those assocated with the highest rek dor stroke paterts wieh AF are prior thrombo-embalsm (sroke. TIA. or systemic embolom). age =75 years ard
rhoumatic mitral stenosie 'Clinkcally relovant non- major’ risk faczoes indude hyperansan, heart falura, or madarce 10 severa LV dystunciion (ejpaction faction 40% or less), ad
deabetes bty (Lavel of evidh A) Gthar I noe-magr” Ak Mtors nckods ol s age A5 T years ard was ol dessis (rryacsr Sl infiecson, camplio:
aartic pligue, carotd disease, perphenal artery dssae), This rish factor-based spproadh for ron valwiar AF can dlso be sgressed by an acroeym, CHADS; VASE [cardac
fallure. hypertersion, age > 75 yean (doubleds, diabetes, strobn (doubled) vascukar disease, age 65 - 74, and sex category (famale)). This scherme i based on a paint systam in
wihich 2 ooty are sasigned 100 & history of szroks or TIA, or age = 7% and Tpoint aach 15 anignad o0 agn 65— 71 yars, & hssoey of hypariansan, Sabatns, reonr cardiac falure,
vascular dissase (myacardil infurcin, panpheral artery disesse, comples aoete plaqual. and Temale sex.

AF = atral fibethation; OHADS; = cardiac fwkre, fyper age dul strobe (doubled); INA. = inter i normalized rasio; LMWH = law molecular weight hepann;
CAC = aral anticoaguiant; TIA = hichagnic attacks VKA = vitanin K antagorst.

Recommendations for antithrombotic therapy in AF and ACS/PCI

Recommendations Rel

Following elective PCl in patients with AF with smble coronary artery disease, BMS should be considered.and
drug-chuting sterts avoided or strictly fimited to those dinical and‘or anatomical situations (e.g long lesons, smail
vessels, dabetes, etc), where a significant benefit is expected when compared with BMS

Following elective PCl, trple theragy {VKA, aspirin, dopidogre!) thould be considered i the short term, followed by
more long-term therapy (up to | year) with VKA plus clopidogrel 75 mg daily {or, alternatively, aspirin 75100 mg daily,
phs gastric protecnan with PPILH 7 antagonists, of ntadids),

Following dlective PC&dopMogd i'-oddbcmm in combimion with VKA phsuplm for a minimum of | month
aker imphintation of 2 BMS, but longer with a drug-duting seent {at Jeast 3 months for a sirofimus-cheing sterg and ot

leazz & manths for 2 pacitaxel eluting stent; following which VKA and depidogrd 75 mg dally (or, alternatively,aspirin
75-100 g dally, plus gaatric proection with either P&, H; angorists, or anmcds} should be consdered, if required,

Following an ACS with or without PC| In gatieens with AR, triple therapy (VKA.npmn, cloptdogrel) shoud be
considered in the short term (36 montha), or longer in sdlected patients at low bleeding nak, followed by longterm
therapy with VKA pius dopidogrel 75 mg dady (ar. alternatively, aspirin 75-100 mg daily, plus gastric protection wieh
PPIs, H- arEAganists, of angadds)

In anticoagulaced pationts at very high nek nidwmbo-evrbobumﬂmwod tharagy with VKA a5 the preforved
strategy and radial access used as the first choice even during therapeutic anticoagulation (INR 2-3).

WhenVKA iz given in come with clopidogred or low doze aspirin, carchul regulation of the anticosguiation daze

Imndtynwbemdc’ed whthR w:flo-ls
Following revascudarzation ur;urynpﬂmsvmhAF VKAphntln‘ta\uphmlu h;rraybnmudradmhe
Inieal 12 manths, bue this srategy has not been evauated thoroughly and # assoclated with an inereased risk of
bleeding.

In patients with smable vasodar disease {e.g > | year, wath no acute events), VKA herapy may be considered, and
concomitant antiphiteler therapy showld noe be prescribod in the absence of a subsequent cardiovascubir event

*Chass of recomewn datice.

el of ondonon

“Referances.

ALCS = acze y syrdeame; AF = achl bl EMS = bare mezal stant INA = mrmasonal nonmaloed rso: PCH = percuaneous itorvention: PP = protor pump

bt VEA = vitwsin K artagonist.
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before cardioversion, Thromboprophylaxis s recommendec for
electrical and pharmacological cardioversion of AF =48 h, VKA
shoulc be continued for a minimum of 4 weeks after cardioversion
because of risk of thrombo-embeiism due te post-cardioversion
left atral/LAA Gysfunction (so-called ‘atrial stunning’). In patients
with risk factors for stroke or AF recurrence, VIKA treatment
shoule be continued [felong irrespective of apparent maintenance
of sinus rhythm following carcioversion,

In patients with a definite AF onset <48 &, cardiaversion can be
performed expediently under the cover of UFH administered iv.
foliowed by infuson or subcutaneous LMWH. In patients with
risk factors for stroke (see Section 4.1.1), OAC should be
stated after cardiowersion and continued lfelong, UFH or
LMWH should be continued until the INR is @ the therageutic
level (20-3.0). No OAC is required in patients without
thrombo-embolic risk factors.

In patients with AF =48 h with haemcdynamic Instability
{angna, myocardal infarction, shock, or pulmonary cedema),
immediate cardioversion should be performed, and UFH or
LMWH should be administered before cardioversion, After cardi-
overson, OAC should be started and heparin should be continued
untll the INR is at the therapeutic level (2.0-3.0). Duration of
OAC themapy (4 weess or ifelong) will depenc on the presence
of rsk factors for stroke,

4.1.7.1 Transoesophagee! echocordiogram-guided cardioversion

The mandatory 3-week period of CAC prior to cardioversion can
be shortened If TOE reveals no LA or LAA thrombus, TOE may
not anly show trombus within the LAA or elsewhere In the left
atrium, but may alse dentify spontaneoss echo-contrast or
compiex aortic plaque. A TOE-guided carvioversion strategy is
recomemended as an adernative 1o 3-week pre-curdiovension antic-
cagalation if experienced staff and appropriste facilities are avall-
adle, and, when early cardioversion is needed, pre-cardioversion
OAC s not indicated due to patient choice or potential bleeding
risks, or when there is a igh risk of LAALAA thrombas'?

If o LA thrombus s detected on TOE UFH or LMWH should
be started prior to cardioversion and continsed thereafter until
the target INR 5 achieved with OAC

If TOE detects a thrombus in the left atrfum or LAA, VKA (INR
20-39) treatment is required for at least 3 weeks and TOE
should be repeated. If thrombus resolution is evident. cardaver-
sion can be performed, and post-cirdioversion OAC is continued
|ifelong. If thrombus is stll evident, the rhythm control strategy
may De changec to a rate control strategy, especially when
AF-relatec symptoms are controlled, since there 5 a high risk of
thrombe-embolism 1 cardioversion is performed (Fgwe 5).

4.1.8 Non-pharmacological methods to prevent stroke

The LAA is considered the main site of atrial thrombogenesis.
Thus, otclusion of the LAA orifice may reduce the development
of atrial thrombl anc stroke in patients with AF, Of note, incom-
plete occlusion may occur in ud to 40% of cases curing follow-up,
and such Incomplete LAA ptclusion |5 considered as a risk factor
for the occurrence of stroke. In particular, patents with contrain-
dications to chronic anticoagulation therapy might be considered
as candidates for LAA  occdusion, The PROTECT AF

Caserasiantnnare

wrerssenee

(WATCHMAN Left Atrial Appendage System for Embolic PRO-
TECTion in Pavests with Atrial Fibrillation) tia®® randomized
707 eligible patients to percutaneous closure of the LAA (using a
WATCHMAN cevice) and subsequent discontinuation of warfana
(intervention, n = 463), or to VKA treatment (INR mnge 2-3;
control, n=244). The primary efficacy event rate {a composite
endpoint of stroke, cardiovascular death, anc systemic embolism)
of the WATCHMAN device was considered non-inferior to that
of VKA (rate ratio 0,6% 95% credibie interval 0.35-125). There
was a higher rate of adverse safety events in the ntervention
group than In the control group, due mainly to penprocedural
complications.

4.2 Rate and rhythm management

4.2.1 Acute rate and rhythm management

The acute masagernent of patients with AF is driven by acute pro-
tection against. thrombo-embolic events and acute mprovement of
cardiac function. The severty of AF-related symptoms should drive
the decision for acute restoration of sinus rhythm (in severely
compromised patients) or acute management of the ventricular
rate (In most other patients).

4.2.1.1 Acwte rate control
An inappropeiate ventricular rate and irregulacity of the rhythm can
cause symptoms and severe haemodynamic dstress in AF patients.
Patients with a rapic ventricular response usually need acute
control of their ventricdar rate. In stable patients, thvs can be
achieved by oral adminstation of feblockers or non
¢nydropyridine caiciam chanae! antagonists, In severely compro-
mised pateats, Lv. verapamil or metoprolol can be very useful to
slow atrioventricular node conduction rapidly, In the acute
setting, the targel ventricalar rate should usually be 80-
100 bpmu In selected patlents, anvocarone may be used, especially
in those with severely depressed LV function, AF with siow vertri-
cular rates may respond to atropine ((5-2 mg Lv), but many
patients with symptomatic bradyarrhythena may require ether
urgent cardioversion or placement of a temporary pacemaker
lead In the right ventrice.

Acate initation of rmte control therapy shooid usually be fol
lowed by a longterm rate control strategy; detass of crugs and
doses are glven In Section 4.3.2

4.2.1.2 Pharmacolagical cardioversion

Many eplodes of AF teminate spontaneously within the first
hours or cays. If medically indicated {(eg. in severely compromised
patients), in patients who remain symptomatic despite adequate
mte control, or in patients in whom rhythm control therapy s
pursued, pharmacological cardioversion of AF may be initated by
a bolus administration of an antiarrhythmic crag.

The conversion rate with antiannythewe drugs is lower than
with DCC, but daes not require conscious secation or anaesthesia,
and may facitate the choice of antiarhythmic drug therapy to
prevent recurrent AF. Most patients who uncerge phamacological
cardloversion require continuous medical supervision and ECG
monitoring during the drug infusion and for & period afterwards
(usaally about half the drug elimination half-life) to detect proar-
rhythmic events such as ventrcular proarrhythmia sinus node
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