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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,
Bloomington.
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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
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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
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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.***
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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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