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This expert roundtable is brought to you by the AFib Optimal Treatment Task Force—a group of patient and
professional organizations who are raising awareness of the burden of atrial fibrillation, helping to forge
expert consensus on the need for new treatment tools that offer patient-tailored anticoagulation
assessments, and advocating for adoption and use of these tools.
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ROUNDTABLE OBJECTIVES & AGENDA

Objectives

Successful use of antithrombotic therapy in atrial fibrillation patients depends on patient-tailored
assessments that evaluate both stroke and bleeding risk. However, many experts believe that the available
risk assessment tools for both have substantial limitations. Additionally, the changing landscape of available
antithrombotics could be shifting the “tipping point” at which atrial fibrillation patients should be treated
with anticoagulants.

This roundtable will explore the current risk assessment tools 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 - 8:40 am Welcome

Lindsay Clarke

Alliance for Aging Research

8:40 - 9:00 am Overview & Introductions
Keith Mason

National Forum for Heart
Disease & Stroke Prevention

WORKING SESSION
Moderator - Keith Mason
9:00 - 10:00 am Stroke/Thromboembolism Risk Assessment
Jonathan L. Halperin, MD e What tools/schemes are the most accepted and widely used?
Mount Sinai School of e What limitations do these tools have?
Medicine
10:00 - 11:00 am Bleeding/Intracerebral Hemorrhage Risk Assessment
Gregory YH Lip, MD e What tools/schemes are the most accepted and widely used?
University of Birmingham e Should bleeding risk be explicitly considered?
¢ What limitations do these tools have?
11:00 - 11:15am Break



11:15-12:15 pm
Daniel E. Singer, MD
Harvard Medical School

12:15-12:45 pm

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

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

CLOSING REMARKS &
NEXT STEPS

2:45 - 3:30 pm
Keith Mason & Lindsay Clarke

Integration of the Two Evaluations

How do you incorporate both risk 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) should be used to determine
anticoagulation?

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

Lunch

Changing Landscape of Anticoagulation

How do new/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 even more 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

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 Biographies

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, Illinois. 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 fellowship in 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 awards
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 to study 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
[llinois Stroke Task Force. He has been the chairperson for the AHA Brain/Stroke Study Group 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. Alberts is the Genetics Section Editor of
Stroke, the editor of the book Genetics of Cerebrovascular Disease, and formerly the editor-in-chief
(Neurology) of the Journal of Neurovascular Disease. Dr. 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, ACNP-BC, CCRN

Mary Amatangelo is the Senior Stroke Researcher, Nurse Practitioner at Partners Neurology, including
Massachusetts General Hospital and Brigham and Women'’s Hospital. Mary oversees the stroke initiatives
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 an adjunct 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 Research, Beth 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 University of Chicago
Hospitals and Clinics in Illinois. 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 Hematology-Oncology Division at Beth Israel Hospital, Boston, Massachusetts. Dr Bauer’s
research interests include development and clinical evaluation of sensitive new assays for the detection of
hypercoagulable states, definition and elucidation of the mechanisms leading 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 of the 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, CNP, CLS, FAHA, FPCNA, FAAN

Dr. Braun is a nurse practitioner in the Preventive Cardiology Center and the Heart Center for Women and a
Professor in the Department of Adult Health Nursing in the Rush College of Nursing. She completed a PhD in
Nursing Science at the University of Illinois at Chicago in 1990, and a post-master'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 1980. Her clinical and research interests include cardiovascular risk
reduction, exercise, hyperlipidemia, and hypertension management. She currently serves as co-investigator
for a research grant funded by the National Institutes of Health, entitled, "Reducing Health Disparity in
African American Women: Adherence to Physical Activity." She is a past president of the Preventive
Cardiovascular Nurses Association. Dr. Braun has been an active volunteer for the American Heart
Association since 1980 in numerous capacities. Most 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 Illinois Advocacy Committee, and she is the vice chairperson of the Council on
Cardiovascular Nursing. Dr. Braun is regular speaker at the AHA Scientific Sessions on topics related to
cardiovascular disease prevention. She is a co-author of five AHA/ACC Scientific Statements and Clinical
Practice Guidelines, and is a co-author of the ACCF/AHA statement on Performance Measures for the
Primary Prevention of Cardiovascular Disease. Dr. 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 I. Bussey, PharmD

Dr. Bussey was selected in 2008 to receive the GSK Distinguished Scholar in Thrombosis Award for his work
to incorporate patient self-testing 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 Board 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 clinically 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 Antonio, TX, is co-founder 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 reviewer 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 University of Texas Health Science Center in San
Antonio. Dr. Bussey served recently on advisory boards for Canyon Pharmaceuticals and Ortho-McNeil; 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, CSt]

(Participating via teleconference)
Professor A John Camm graduated from Guy's Hospital, London after which he pursued a career in
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 Sciences and 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 of the Royal 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 the 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 electrophysiology and 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 held 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 teleconference)

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 faculty at the University of New Mexico School of Medicine in 1999 as
a hospitalist. He is the co-director 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 and treatment of thromboembolic disease. Dr. Garcia's
primary research interests include the treatment of warfarin-associated coagulopathy and peri-procedural
anticoagulation for patients with mechanical heart valves. He has authored or co-authored peer-reviewed
publications in journals such as the Archives 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 Cardiology. Since 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 has been 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 NIH-sponsored multicenter ATTRACT Trial, which is
studying the optimal method to manage massive DVT. He is especially interested in improving venous
thromboembolism prophylaxis of at-risk hospitalized patients. In the March 10, 2005 New England Journal
of Medicine, he published a 2,500 patient randomized 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 positive
results are reproducible outside of Brigham and Women’s Hospital.

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 and DVT. 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 safety 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 foster venous 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 the lay
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 Heilbrunn 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 Center. 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 cardiovascular 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, awarded 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 Staff of the Department of Medicine.
His skills as an educator were crystallized with the publication of BYPASS (Times Books-Random 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 traditional bedside skills and judicious application of modern
cardiovascular technology. He is Past-President of the Society for Vascular Medicine and Biology and the
New York City Affiliate of the American Heart Association. Dr. Halperin serves on numerous consensus and
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 Task Force 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 the design 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 investigators,
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 prevent 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 stroke
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 developing 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
Medical 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. His research includes pivotal trials such as CHARISMA, RE-LY,
RE-MOBILIZE, ACTIVE & THINRS. He has been the medical director of the Cardiology Anticoagulation Clinic
since 1988 and has overseen the initiation of both Point-of-Care testing and Patient self-testing 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 antithrombotic 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 SAFE-T 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
Coagulation 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 has a particular interest in hemophilia. He also has expertise in
the treatment of hematologic malignancies.

Gregory YH Lip, MD, FRCP, DFM, FACC, FESC (Participating via teleconference)
Professor Lip, MD, is an academic clinical cardiologist based in a busy city centre teaching hospital and leads
a large, multidisciplinary research group (including clinical and laboratory-based 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 MIs.

As an academic, Professor Lip provides strategy and research direction for his group, with many local,
national, and international collaborations in progress. He has had a major interest into the epidemiology of
AF, as well as the pathophysiology of thromboembolism in this arrhythmia. Furthermore, he has been
researching stroke and bleeding risk factors, and improvements in clinical risk stratification. The CHA2DS;-
VASc and HAS-BLED scores for assessing stroke and bleeding risk, respectively - were first proposed and
independently validated following his research, and are now incorporated into major international
management guidelines.

Keith Mason

Keith Mason is the Executive Director of the National Forum on Heart Disease and Stroke Prevention. He
brings more than 10 years of experience in the health care field to his new post as the National Forum’s first
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
Association, and the National Quality Forum’s Population Health Steering Committee. He received a BA in
political science from Wabash College and a MS in secondary education from Indiana University,
Bloomington.
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Edith A. Nutescu, PharmD, FCCP

Edith A. Nutescu is Clinical Associate Professor of Pharmacy Practice at the University of Illinois at Chicago
College of Pharmacy and Director of the Antithrombosis Center at the University of Illinois at Chicago
Medical Center. Dr. Nutescu is also an Affiliate Faculty at the University of Illinois 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 (ASHP)-accredited Pharmacy Practice Residency at Lutheran General Hospital-
Advocate Health Care and a Primary Care Specialty Residency at the University of Illinois at Chicago Medical
Center. As a clinician and educator, Dr. Nutescu has contributed extensively to the care of patients and the
education of students and health care providers on topics related to cardiovascular therapeutics. The
Antithombosis Center at the University of Illinois at Chicago Medical Center, which Dr. Nutescu directs, has
served as a training site and model for pharmacists and other health care providers throughout the US and
various other countries such as Thailand, Hong-Kong, Japan, and Singapore.
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CURRENT PRACTICE GUIDELINES

Clinical practice guidelines play a critical role in 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 over-
generalizing research that does not properly emphasize subgroup variations—Ilike 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 personalization 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
{LASAF)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8.1.5. Cardioversion of Atrial Fibrillation

RECOMMENDATIONS

Recommendations for Pharmacological Cardioversion of
Atrial Fibrillation

CLASS |

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

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

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

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

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

CLASS 1Ib

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

CLASS 11

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

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

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

8.1.5.2. Methods of Cardioversion

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

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

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

stroke prevention are reviewed.

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

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

troke remains a major healtheare problem, [ts human and

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

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

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

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

Writing group members were neminared by the commit-
tee chair on the basis of their previous work in relevant
topic areas and were spproved by the AHA Stroke Council
Scientific Statement Oversight Committee and the AHA
Manuseript Oversight Committee. The writing group used
systematic literature reviews covering the time since the
last statement was published in 2006 up to April 2009,
reference to previously published guidefines, personal
files, and expert opinion to summarize existing evidence,
indicate gaps in current knowledge, and when appropriate,
formulate recommendations using standard AHA criteria
All members of the writing group had the opportunity 1o
comment on the recommendations and approved the final
version of the document. The guideline underwent exten-
sive peer review by the AHA Stoke Council leadership
and the AHA Manuscript Oversight Committee before
consideration and approval by the AHA Science Advisory
and Coordinating Committee (Tables 1 and 2). Because of
the diverse nature of the topics, it was not possible to
provide a systematic, uniform summary of the magnitude
of the effect associated with each recommendation. As
with all therapeutic recommendations, patient preferences
must be considered. As seen in Tables 3 through 5, risk
factors (directly increase disease probability or, if absent
or removed, reduce discase probability) or risk markers
(attribute or exposure associated with increased probability
of disease, but relationship is not necessarily causal)™ of a
first stroke were classitied according ro their potential for
modification (nonmodifiable, modifiable. or potentially
modifiable) and strength of evidence (well documentad,
less well documented).”™ Although this classification sys-
tem is somewhat subjective, for well-documented and
modifiable risk factors (Table 4) there was clear, suppott-
ive epidemiological evidence mn addition to evidence of
nsk reduction with modification 4s documented by ran-
domized trials. For less well-documented er potentially
modifiable risk factors (Table 5), the epidemiological
evidence was less clear or evidence was lacking from
randomized trials that demonsirated reduction of stroke
nsk with modification. The tables give the estimated
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Table 1. Applying Classification of Recommendations and Level of Evidence

SIZE OF TREATMENT EFFECT
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: wv;l‘u‘ u’:muu'rr.! nal m~-
z ar nearandemiznd studies Sludes
= T
] EVELC : ® Recommendation I tavar
bl Very Bentiedt pupstations } of tragimend or procedure
e uvaluatof™ : v m 4 elul/ ellective
“:' Only nnssensus spinen ¢ : g '”mm
= of oxperis caee sludies, : U”I Iu‘ . ‘“‘“
< or Waadnrd of tare 3R
-
Sugupested pRraces oo shound = nEaspoalie 1y might be consdared & ot recommendnd
witng tecommesdyions’ = mosmnended can be wselefiecth tenetisal I/ might be ressonatie & ot indoxied
= ndcated = peobably tabecs et B shoukd net
= or WRTAT nCh SncertEn = ol usefiletiective Senefoial
o not el essibished may be fanmisl

*Data avatable from clincal tnaks or Tegistnes about the 1sefulness/efficacy In differant subpoputations, such as gander, age, history of diabates, hstory of prior
mwocardial mfacction, hestory of heart filure, and prar aspinn use. A recommendation with Leved of Evidence B or € does not imply 1hat the recommendation is weak.
Mary Imporsant clinical quastions addressad In the guklelines do not lend ®emsaies to clinlcal trials, Even theugh randomized triaks are not avadiable, thare may
ba & very clear clnical consensus that a paricular test or thesapy s usetul or effective.

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

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

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

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

Age

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

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

10year CHD nsk <200

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

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

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

Lk Mo uorsedsis gual

if LOC-C remans =160 mg/dl.

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

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

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

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

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

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

relagnes.

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

atery diseass),

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

Recommendations

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

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

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

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

Atrial Fibrillation

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

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

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

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

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

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

Low rigk =0 ponts [abetes

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

High 1k =>2 pomts Low eisk

No moderate- or igh-nisk
features

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

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

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

tHistory of hypertension; not specifically defined.

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

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

Treatment to Reduce Stroke Risk in Atrial

Fibrillation Patients

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

Retatrve fask  Estimated NNT

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

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

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

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

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

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

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

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

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

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

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

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

Summary and Gaps

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

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

Recommendations

1. Active screening for atrial fibrillation in patients
> 65 years of age in primury care settings using pulse
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tuking followed by un ECG us indicated can be
uselul (Class Ha; Level of Evidence B).

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

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

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

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

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

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

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

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

SAFE Screening for AF in the Elcerly

sCD sudden cardiac death

SPAF Stroke Prevention In Atrfal Fibelation

STAF Strateges of Treatment of Atrdal Fbrillation

STEMI ST segment elevation myocarcal infarction

STOP-AF Sustained Treatment Of Paroxysmal  Atrial
Fibrillation

TIA transient lschaemic attack

tid ter in die (three times daily)

TiMI Thromoolysis v Myocardial Infarction

TOE trivsoesophageal echocardiogram

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

UFH unfractionated heparin

VALUE Valsartan  Antihypertensive  Loag-term  Use
Evaluation

VKA vitamin K antagonist

WASPO Warfarin versas Aspirin for Stroke Preventon in

Octogenaans with AF

1. Preamble

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

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

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

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

Table | Classes of recommendations

Definitlon

Classes of
recommendations

Table 2 Levels of evidence

Level of andomized

evidenca A

Leval of
evidence B

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

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

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

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

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

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

2. Introduction

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

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

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

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

Gssssbistssssiesnsnbisnsnnnns

T

“hssbcssscssbdnsninsann

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

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

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

2.1 Epidemiology

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

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

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

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

Diagnostic evaluation

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

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

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

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

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

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

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

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

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

desssnss N nnInmnmmImm I

Lesnnsas

siebdnnnis

casdns

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

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

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

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

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

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

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

4. Management

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

4.1 Antithrombotic management

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

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

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

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

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

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

¥ "y

recormmended.

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

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

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

AF-related complication,

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

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

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

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

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

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

323,44

133

33

3,45, 46

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

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

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

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

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

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

Caveats and inconsistencles

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

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

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

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

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

.

Table 7 CHADS, score and stroke rate

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

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

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

strake (dautlod).

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

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

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

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

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

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

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

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

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

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

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

Table 8 CHA;DS;VASc score and stroke rate

Major’ tisk factors Clinkcally relevant non-major’

Heart filure or moderate to

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

Risk factor

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

2 1230 1%

3 1730 1M

4 1718 4.0%

5 1159 1%,

6 679 98%

7 294 94%

8 8 aT%

9 4 152%

Soa 1exr for datniions

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

"Bavnd o L ot al™”

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

THIA = transiertt hchaermic attack

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

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

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

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

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

4.1.2.2 Antiplatelet therapy v conteed

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

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

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

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

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

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

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

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

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

4.1.24 Other antithrombotic drug regimens

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

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

4.1.2.5 tnvestigational agents

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

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

4.1.3 Current recommendations for antithrombotic
therapy

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

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

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

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

Table 9 Approach to thromboprophytaxis in patients
with AF '

'nn]w‘

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

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

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

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

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

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

vasafar dsmee

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

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

4.1.4 Risk of bleeding

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

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

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

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

Bleeding

Labile INRs

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

Oimirie| vl » |XT

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

INR = intematianal poemalizod rgis. wmmuma"’

ants e

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

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

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

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

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

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

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

4.1.6 Special situations

4.1.4.1 Paroxysre! atrie! fibrillation

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

4.1.6.2 Peroperctive enticoagulation

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

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

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

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

4.1.6.3 Stable vosastar dsease

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

4.1.64 Aaite covoniary syndrome andlor percutantaus gorandry
intervention

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

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

Recommendations

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

lumm”mhmmuﬂ-ummmmcmmmmnwmkw

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

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

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

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

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

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

47,48

47.4¢

A7, 4
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Continued

nmendatons

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

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

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

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

“Chass of recomenendation.

"Lavel of avidance

Reluentens,

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

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

Recommendations for antithrombotic therapy in AF and ACS/PCI

Recommendations Rel

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

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

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

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

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

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

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

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

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

*Chass of recomewn datice.

el of ondonon

“Referances.

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

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

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

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

4.1.7.1 Transoesophagee! echocordiogram-guided cardioversion

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

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

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

4.1.8 Non-pharmacological methods to prevent stroke

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

Caserasiantnnare

wrerssenee

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

4.2 Rate and rhythm management

4.2.1 Acute rate and rhythm management

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

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

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

4.2.1.2 Pharmacolagical cardioversion

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

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

Recommeancdations

DCC i recommended for patients
with severe haemodynamic
comproeise o intractable
Ischaeria, or when adequate rate
cortrol cannot be achieved with
pharmacological agents in patients
with ACS and AF.

Ineravenous administration of
sniodarone it recommended to
slow 2 rapid ventricubir resporse to
AF in patients with ACS,

Ineravencus fi-blockers are
recommended to sfow 2 rapid
ventricudar response to AF in
patieres with ACS

Ineravencus administration of
ron-diydropyridine caldum
antagonists (verapamil, dikiazem)
should be considered to dow »
rapid ventricular response to AF in
patienes with ACS and no dinical
signs of heart fafure

Ineravencaus administration of
digoxin may be considered to slow
2 rapid venericular response in
patients with ACS and AF assochired
with heart fslure.

Administration of flecainide or

prop £ Enotr And
In patieents with AF in the tetting

of ACS,

124

ey of recommendation.

"Level of adence.

“Aatarences.

AF = wiril fheifiaton, ACS = acute coronary Syrdrome DOC = dirsct vt
cardhoversior.

miyocardial oxygen cemand. Digoxin ancior iv. awecarene is an
aoproprate altemative for patients with ACS associated with
severe LV dysfunction and heart fallure. For detalls on anticoagula-
tion management of AF patients with ACS, as wel as recommen
datlons, see Section 4.1,

5.5 Diabetes mellitus

Diabetes and AF frequently co-exist because of assoclations such
a5 coronary artery disease, hypertension, and LV dysfunction
and possibly as a resuit of autonomic dysfunction and ion channe-
lopathy. Community studies demonstrate the presence of diabetes
in 13% of patients with AF. Diabetes is an Incependent sk factor
(RR 1.4-1.8) for incident AF, The presence of diabetes confess an
adverse prognosls in AF with an increase In death and cardiovasos
lar events. A comprenensive approach to risk management, inciud-
ing blocd oressure control, statin therapy, etc, |s cesirable. The
significance of dabetes is recognized in each of the major stroke

Recommendations for diabetes mellitus

Recommendation

AF patients with diabetes are
recommendad to undergo fdl
and manag) of al

cardiovaseubsr risk factors, including
blood pressure, bpids, etc

“Chss of recommendanon
"Lavel of evidence.
“Ralnrices,

AF = atral fbnlhibon

risk stratification schemes, and astithrombolic theragy s rec
ommended [n diabetic subjects (see Section 4.1).

5.6 The elderly

The orevalence of AF 5 ~10% at the age of 80 years, anc 18% in
those aged =85 years. In the primary care setting, the Screening
for AF in the Elderty (SAFE) study ™ found that opportunstic screen
ing by the general practitioner, followed by an ECG when the pulse
waas irreguiar, is as effective as systematic scresning with an ECG,

All patients aged 75 years with AF have an individual yearly
risk of thrombo-embolism = 4% a level above which prescription
of a VKA 5 preferrec uniess there is too high a bleeding risk, Of
the individual components of the CHADS, score, age =75
carries a worse prognosis for streke and mortality, oves hyperten
sion, dabetes, or heart falure (see the CHA,DS,VASc score in
Section 4.1.1).

In genera, VKA treatment is reasonably tolerated in the
elderdy.” Randomized controlled trials with VKA In AF have
shown sustaned reductions In Ischaemic stroke and cardiovascular
events, with only a slight increase in sedous bleeds, resuiting ina
clear positive net effect of VKA in the elderly, compared with
aspiria, In contrast, the beneficial effect of antiplatelet therapy on
ischaemic stoke appears to decrease with age and was no
longer apparent at the age of 77 years (see Section 41 for
recommendations),

DCC is littie used In the elderly because sinus rhythm s often
éfficult to maintain™ For rate control, P-blockers and non-

Recommendations for AF in the elderly

Recommendation

Every patient aged 65 yoars and
older who atrends thes geneesl
practtionsr should be sareened by
chocking the pulse, followed by an
ECG in caso of irreguarity,

43

“Class of recormrmmetinon
*Lewel of evidence.
‘Reforences.

ECG = ducrosardsagrwn,
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dihydropyridine caldum channel antagonists are cffective.

B-Blockers can be used cautiously for elderly patients with COPD,
An elderly patient with AF ciffers considerably from younger

patents:

» Fragile, muitiple co-morbidites, induding cardiovascular and
nen-cardiac disease.

* High incidence and prevalence rates of AF.

s Higher tvombo-embolic and bleeding risks.

* Most often permanent and not recurrent (paroxysmal anclor
persstent) AF.

s Atypical symptoms and complaints are comman,

* Less sensitve to sympathetic effects on ventricular response
rates in AF (‘aged” concucticn system).

* More sensitive to proarrhythmic effects of drugs (decreased
renal and hepatic function),

* Maore often underdiagnosed than in younger patients,

5.7 Pregnancy

AF s rare during pregrancy in womwen without previousty detected
AF and without pre-existing heart discase, In patients with pre-
viously diagnosed AF, 52% experienced new episodes during preg-
nancy; in addition more foetal complicatiors occur in those
women who develop arrhythmias during pregnancy. AF during
pregrmancy s well tolesated in mest patients without congenital
or vavular disease.

Rate cantrol drugs

B-Blockers cross the placenta and are asscciated with various
adverse effects including Inta-uterine growth retardation, neonatal
respiratory cepression, bradycarda, and hypogycaemia especially
if treatment is inttiated carly in pregnancy (Le. 12-24 weeks), In
pregrancies complicated by hypertension and treated with progea-
notol, no congenital ancmalies were seen, ™ but growth retar
dation has been repocted. Atenoldt given in the first trimester,
but net later, has een associated with foetal growth retaccation,
A metaanalyss in patients with hypertension assessing dsks of
B-receptor biockers in pregnancy found a borderiine Increase in
small for gestational age’ infants, Digoxin crusses the placenta
freely, and digitalis intoxication in the mother Bas been associated
with foetal death, Lmited data exist for vesapamil ane ¢litazem,
but oral use for rate control is generally safe.

Dieugs for atiel fibedlation conversion

Flecainide has been used for converting fostal arrythmias without
negative effects. Armiocarone has demonstiated negative foetal
effects when used in pregaant women, and should only be used in
urgent sitiations, All drugs shouid, If possible, be avoided during the
period of organcgeness in the first trmester of pregnancy.

Direct cirrent cordioversion

Severn case reports have demonstrted successful cardiaversion
of maternal AF, without harm to the foetus, Energy requirements
in pregnant and non-pregnant women are simiar.

Anticongidation

VKA can be teratogenic anc |n many cases shouid be substituted
with UFH or LMWH for the first trimester.™ In one systematic
review, foetal maformations associatec with warfarin cocurred in

64% of cases when given throughout the pregnancy, compared
with no events when the treatment was changed 1o heparing
between weeks 6 and 12 Warfarin crosses the placenta freely,
and the foetus may ne overdosed even when the mother Is in
the therapeutic INR range,

Recommendations for AF in pregnancy

Recommendations

DCC can be performed sifely

at 34 smges of prograncy.and is
recommended in patients who are
haemadynamically unstable due
0 AF,and whenever the risk of
ongoing AF is considered high, for
the mother or for the foets
Protection against

throughout in AF patients
with a hegh thrembo embolic risk;
the choice of agent (heparin or
warfarin) should be made according
to the 2age of pregnancy.
Administration of an oral VKA =
recommended from the second
trimester; until | month before
expected dedwvery,

of LMWH in wesght adjusted
therapeutic doses is r ded
during the first rimester and
during the hst morch of pregrancy
Alternatively, UFH may be gven,
to prolong the activated partial
thromboplastin time to 1.5 times
the control.

If rate control is necesarga
fLblacker o a non-diydropyridine
akium channel antaganist should
be comidered. During the first
trimester of pregmncy, the use of
fblockers must be weighed againae
the potential risk of negative fostal
efeats.

In haemodyramically stable

patients with structurally normad
hearts flecainide oe ibutifide gven
reravenously to termirate recent-
orset AF may be conadered, ¥
arrhythmia conversion & mandatory
and DCC considered inappropriste.
W rate control iz ndicated, 2nd
fblockers or non-diydropyridne
akium channel antagonists are
contraindcated, digoxin may be
cnsidered.

isr

185

185

*Claes of recommendason,

MLavel of evadence.

‘Raternsncm.

AF = amad fibrfiation: DCC = deect currerm crdioversion; LMWH = low
maotecolr weight heparnn: URH = unira d heparie VKA = vizamin K
AT,
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ANTITHROMBOTIC AND THROMBOLYTIC THERAPY 8TH ED: ACCP GUIDELINES

Hemorrhagic Complications of
Anticoagulant and Thrombolytic Treatment*

American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines (8th Edition)

Sam Schulman, MD, PhD; Rebecca J. Beyth, MD, MSc; Clive Kearon, MD, PhD:
and Mark N. Levine, MD, MSe

This artide about hemorrhagic complications of anticoagulant and thrombolytic treatment is part of the
Antithrombotic and Thrombolytic Therapy: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines (Sth Edition). Bleeding is the mujor complication of anticoagulant and
fibrinolytic therapy. The criteria for defining the severity of bleeding vary considerably between studies,
accounting in part for the variation in the rates of bleeding reported. The major determinants of vitanin
K antagonist (VKAkinduced bleeding are the intensity of the anticoagulant effect. underlying patient
characteristics, and the length of therapy. There is good evidence that VKA therapy, targeted international
normulized ratio (INR) of 2.5 (range, 2.0-3.0), is associated with a lower risk of bleeding than therapy
targeted at an INR > 3.0.
The risk of bleeding associated with IV unfractionated heparin (UFH) in patients with acute venous
thromboembolism is < 3% in recent trials. This bleeding risk may increase with increasing heparin
dosages and age (> 70 years). Lowamolecular-weight heparin (LMWH) is associated with less major
bleeding compared with UFH in acute venous !lummboenmm. Higher doses of UFH and ELMWH are
associated with important increases in major bleeding in ischemic stroke. In STsegment elevation
myocardial infarction, addition of EMWIH, hirudin, or its derivatives to thrombelytic therapy is i
with a small increase in the risk of major bleeding, whereas treatment with fondaparinux or UFH is
associated with a lower risk of bleeding.
Thrombolytic therapy increases the risk of major bleeding 1.5-fold to threefold in patients with acute
venous thromboembolism, ischemic stroke. or ST-elevation myocardial infarction.
(CHEST 2008: 133:2575-2988)

Key words: anticoagulant; beading: complications; thrombelysis
Abbreviations: AFTT = activaler partial thromboplastin tiane; ASSENT = Asesment of the Salety und Efficary of 2 New
Theambolytic Ageat: C1 = confidence mtarval; COX = cydooxyyrenass; DT1 = direct thrombin inhshitor; DVT = deep vein
thromboss; FRIC < Fragmin in Unstable Coronary Artery Disease; FRISC = Frigmin during Instabadity in Corossey Artery
Discase; GISS1 = Gruppo Htalisno per lo Studio della Sopravivenza nell Infarto Miocardics; GUSTO = Global Utilization of

inose ol I.PA‘?; Ocels Caronsey Arterses; HIT = Hirudin for Inpeovement o Thrambalysis: ICH = intruersndal
hemarrhage; INR = intemations nommalized ratio; 1S1S = Internationsal Stady co Infirct Survival, LMWH = low-moleclar-
wetght heparin; NSAIDs = noastervidul sotimflanmatory drugs; OASIS = Orngangzaticn o Assess S| for Ischemic Sya
drames; OR = odds ratio; PCl = percutaneoss camnany intervention; PE = pulmonsry embolism; RCT = ram domized controlled
trial: RE = relative rigke (0 PA = recombined tissee plissnimogen sctivator; SPAF = Stroke Preveation i Atdal Fibullation;
TEE = transesophageal echocardiograpty; TIMI = Thrombohsis in Myocardial Infarction; tFA = tisue pleminogen activator;
UFH = infractionated heparing VKA = vitamin K antagonist; VIE = venous thramboembolism

he major complication of anticoagulant and
thrombolytic therapy is bleeding, This review
addresses the incidence of hemorrhage in patients
receiving oral anticoagulants, heparin, or throm-
bolytic agents and the clinical and laboratory risk
factors that predispose to bleeding, The focus is on
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major bleeding, intracranial bleeding, and fatal
bleeding. Rezx%ers can find details of the method
used to select relevant articles in the seven previ-
ous symposia of the American College of Chest
Physicians.!-7

Studies varied in their definition of bleeding com-
plications, Bleeding was generally classified as major
if it was intracranial or retroperitoneal, if it led
directly to death, or if it resulted in hospitalization or
transfusion 4 In some studies major bleeding only
included “fatal or life-threatening bleeding.” The
component “hleeding requiring blood (ransfusions
was in some studies based on a minimum require-
ment of a certain number of units, in other studies
defined as a certain reduction of the hemoglobin
level. Studies of postoperative prophylaxis against
thrombosis sometimes also used “bleeding index” of
=2 as a criterion for major bleeding. The index is
calculated as the number of units of packed blood
cells or whole blood transfused + (prebleeding —
postbleeding hemoglobin values in grams per deci-
liter). Section 1.3 discusses the classifications used
for bleeding after thrombolytic therapy, The Inter-
national Society on Thrombosis and Hemostasis
issued in 2005 a recommendation for definition of
major bleeding in studies on antihemostatic products
[anticoagulant, antiplatelet or thrombolytic drugs) in
nonsurgical studies.®

This chapter focuses on bleeding related to vita-
min K antagonists (VKAs). heparins. thrombin inhib-
itors, and throrabolytic agents. The first section
considers risk factors for bleeding in patients recetv-
ing any of these agents and the second reviews
bleeding rates for specific clinical conditions. Weitz
et al briefly discusses bleeding related to emerging
antithrombotic agents in another article in this sup-
plement. Table 1 describes the search and eligibility
criteria used for our review,

1.0 TREATMENT AND RiSK OF BLEEDING
1.1 VKAs

The increase in risk of major bleeding in patients
treated with VKA compared to controls is low in
well-controlled patients, In the pooled analysis of the
first five trials with warfarin in atrial fibrillation the
annual rate of major bleeding was 1.0% in control
patients vs 1.3% in patients treated with warfarin®
The annual rate of intracranial hemorrhage (ICH)
was (0.1% in controls and (.3% in patients treated
with warfarin.® In a metaanalysis of trials with differ-
ent durations of VKA therapy after venous thrombo-
embolism (VTE), analyzing the period from the
discontinuation of treatment in the short-duration
arm until discontinuation of treatment in the long-

2588

duration arm, Ost et all® reponecl an annual rate of
major bleeding of 0.6% among those who had
stopped anticoagulation vs 1.1% among those con-
tinuing with anticoagulation. Go et al'! followed a
cohort of 11.526 patients with atrial fibrillation from
the integrated health systern in Northern California
and found that the risk of major bleeding was
similarly low in routine clinical care without a statis-
tically significant difference in nonintracranial majer
hemorrhage between those treated and not treated
with VKA. The annual rate of ICH was 0.23%
without VKA and 0.46% with VKA (p = 0.003). In a
prospective inception cohort of 2,745 patients with
mixed indications for warfarin, Palareti et al'® de-
seribed a rate of fatal or major bleeding (including
fatal events) of 1.35 per 100 patient years, and the
rate of ICH was 0.4 per 100 patient-years. Higher
annual rates of major hemorrhage in patients treated
with warfarin in clinical routine practice have been
reported, for example, 1.7% in a prospective cohort
of 402 patients'® and 3.4% in a retrospective study of
505 patients.4

In conclusion, in clinical studies characterized by
careful monitoring of anticoagulant intensity, treat-
ment with VKA increases the risk of major bleeding
by 0.3-0.5%/yr and the risk of ICH by approximately
02%/yr compared to controls. In clinical routine
practice the rates are less consistent.

Determinants of Bleeding: The major determi-
nants of oral VKA-induced bleeding are the intensity
of the anticoagulant effect, patient characteristics,
the concomitant use of drugs that interfere with
hemostasis, and the length of therapy.

1.1.1 Intensity of Anticoagulant Effect

Randomized controlled trials (RCTs) enrolling
patients with deep vein thrombosis (DVT) % artifi-
cial heart valves 15-21 jschemic stroke ®® atrial [ibril-
lation **% or antiphosphelipid antibody syndrome
with previous thromboembolism® 27 have all re-
ported a strong relationship between the targeted
intensity of anticoagulant therapy and the risk of
bleeding. The frequency of major bleeding in pa-
tients assigned to warfarin therapy at a targeted
international normalized ratio (INR) of approxi-
mately 2.0-3.0 was less than half the frequency in
patients assigned to warfarin therapy at a targeted
INR > 3.012171922 I a case-control study, the risk
of ICH doubled for each increase of approximately |
in the INR.*8

The actual intensity of the treatment with VKA is
strongly associated with the risk of bleeding. In
multivariable analysis of risk factors for bleeding in
an inception cohort, actual INR of at least 4.5 vs
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1.1.4 Risk of Bleeding and the Length of Time
Relative to When Anticoagulant Therapy Started

In an RCT comparing warfarin with aspirin plus
clopidogrel in patients with atrial fibrillation, 2,627
patients who had been on VKA already before the
study and were randomized to continue with warfa-
rin had a risk of major bleeding of 2.02%r, whereas
the 744 warfarin-naive patients had a risk of 2.92%/r
(p = 0.028 for interaction with the study treatment }.1% Six
studies reparted higher frequencies of bleeding eardy in
the course of A24L6060101-1¢ Tn one of these
studies.® the frequency of major bleeding decreased
from 3%/mo the first month of outpatient warfarin
therapy to 0.5%/mo during the rest of the first year
of therapy, and to 0.3%/mo thereafter. It is plausible
that many patients prone to bleeding for various
reasons will discontinue the VKA therapy during the
early phase of treatment, and those remaining on
therapy therefore are perceived to tolerate the treat-
ment better,

1.1.5 Bleeding Prediction Models

Investigators have developed models for estimat-
ing the risk for major bleeding during VKA therapy,
These models are based on the identification of
independent risk factors for VKA-related bleeding.
such as a history of stroke, history of GI bleeding, age
=65 years, and higher levels of anticoagula-
tion 124LSLEEL0IE Such prediction rules can be
useful in clinfcal practice because although physi-
clans’ estimates of risk for anticoagulant-related
bleeding are reasonably accurate during hospitaliza-
tion, they are inaccurate during long-term outpatient
therapy 551

Three prediction models have been validated in
outpatients treated with warfarin, Beyth et al® iden-
tified four independent risk factors for bleeding; age
= 63 vears, history of G1 bleeding, history of stroke,
and one or more of four specific comorbid condi-
tions. This Outpatient Bleeding Risk Index was
validated in another cohort of patients treated in
another city; the cumulative incidence of major
bleeding at 48 months was 33% in high-risk patients
(three or four risk factors), 12% in middle-risk
patients (one or two risk factors), and 3% in low-risk
patients {no risk factors),

Kuijer et al®® developed another prediction model
based on age, sex. and the presence of malignancy.
In patients classified at high, middle, and low risk,
the frequency of major bleeding was 7%, 4%, and
1, respectively, after 3 months of therapy in pa-
tients with VTE.

Shireman et al**® included elght variables—age
of at least 70 years, gender, remote bleeding,
bleeding during the index hospitalization, alcohol

2648

or drug abuse; diabetes, anemia, and antiplatelet
therapy—in a risk score model for patients with
atrial fibrillation. Major bleeding events occurred
in 5.4%, 2.0%, and 0.9%, respectively, for the
groups classified as high, moderate. and low risk.
Furthermore, Gage et al'™ developed a bleeding risk
score (HEMORRZHAGES- in analogy with the
stroke risk score CHADS2) for patients with atrial
fibrillation, by adding 2 points for a prior bleed and
L point each for hepatic or renal disease, ethanol
abuse, malignancy, older (age > 75 vears), reduced
platelet count or function, hypertension (uncon-
trolled), anemia, genetic factors, excessive fall risk,
and stroke. The rate of bleeding requiring hospital-
izatton per 100 patient-years of warfarin was 1.9 for
{) points. 2.5 for 1. 5.3 for 2. 8.4 for 3. 10.4 for 4, and
12.3 for 3 points or more.

The Outpatient Bleeding Risk Index™ has been
prospectively validated by others 19%-110 These pre-
diction models should not be the sole eriterion of
deciding whether to inftiate therapy, but may be
helpful in the conjunction with other assessments,
such as the patients functional and cognitive state,
likelihood of adherence ta therapy, risk of thrombo-
embolism, and personal preference 114 Clinfelans can
use these prediction models to help weigh the risks
and benefits of therapy with VKA, potentially adjust-
ing the intensity, type, or length of therapy or the
frequency of INR monitoring. Clinicians can review
these assessments at the initiation of therapy and
periodically reassess throughout the course of
therapy. It remains unclear whether assessment
for the polymorphisms of cytachrome P4350 to help
tdentify patlents at risk for bleeding during initia-
tion of VKA therapy will enhance bleeding predic-
tion models, ™8-75.112

1.2 Heparins

Heparin is usually given in low doses by subcuta-
neous injection to prevent venous thrombosis (pro-
phylactic heparin), in higher doses to treat patients
with acute VTE or with acute coronary syndromes
(therapeutic heparin), and in very high doses in
patients during open-heart surgery. In this chapter,
we will only discuss bleeding associated with thera-
peutic heparin, (See the article by Geents et al for a
discussion of bleeding associated with prophylactic
heparin), Heparin has the potential to induce bleed-
ing by inhibiting blood coagulation, by impairing
platelet function, M3 and by increasing capillary per-
meability 1*4 Heparin can also produce thrombocy-

topenia, but this is rarelv an important cause of
bleeding,
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Supplement

ANTITHROMBOTIC AND THROMBOLYTIC THERAPY 8TH ED: ACCP GUIDELINES

Antithrombotic Therapy in Atrial
Fibrillation*

American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

(8th Edition)

Daniel E. Singer. MD; Gregory W, Albers, MD; jomes E. Dalen, MD, MPH, FCCP;

Margaret C. Fang, MD, MPH; Alan S. Go, MD; jonathan L. Halperin, MD;
Gregory Y. H. Lip, MD; and Warren |, Manning, MD

This chapter about antithrombotic therapy in atrial fibrillation (AF) is part of the American College of
Chest Physidans Evidence-Based Guidelines Clinical Practice Guidelines (8th Edition). Grade 1 recon-
memhbmnnthleﬁmlnmstpnbellswuﬂdnmkeﬂwsnmedmma)dGmdeZ ests that individual
patient’s values may lead to different choices (for a full inderstanding of the g-:z:glg see Guyatt et al,

CHEST 2008; l33[supgi| 1235-1318). Among the key recommendations in this chapter are the fullowlng
(all vitamin K antagonist [VKA] recommendations have a target international nornualized ratio [INR] of
2.5 mnge 2.0-3.0, unless otherwise noted). In patients with AF, including those with paraxysmal AF, who
have had a prior ischemic stroke, transient ischemic attack (TIA), or systemic embolism, we recommend
long-term anticoagulation with an oral VKA, such as warfarin, because of the high risk of future ischemic
stroke faced by this set of patients (Grade 1A). In patients with AF, including those with paroxysmal AF,
who have two or more of the risk factors for future ischemic stroke listed immediately below, we
recommend long-term anticoagulation with an oral VKA (Grade 1A}, Two or more of the following risk
factors apply: age > 75 years, history of hypertension, diabetes mellitus, moderately or severely impaived
left ventricular systolic fundion and/or heart faflure. In patients with AF, incloding those with paroxysmal
AF, with only one of the risk factors listed immediately above, we recommend long-term antithrombotie
therapy (Grade 1A), either as anticoagulation with an oral VKA, such as warfarin (Grade 1A}, or as aspirin,
at a dose of 75-325 mg/d (Grade 1B). In these patients at intermediate risk of ischenie stroke we suggest
a VKA rather than aspirin (Grade 2A). In patients with AF, induding those with paroxysmal AF, age = 75
years and with none of the other risk factors listed above, we recommend long-term aspivin thexapy at a
dose of 75325 mg/d (Grade 1B), becanse of their low risk of ischemic stroke. For patients with atrial
flutter, we recommend that antithrombotic thexapy decisions follow the same risk-based recommenda-
tions as for AF (Grade 1C). For patients with AF and mitml stenosis, we recommend long-term
anticoagulation with an oral VKA (Grade 1B). For patients with AF and prosthetic heart valves we
recommend long-term anticoagulation with an oral VKA at an intensity appropriate for the spedific type
of prosthesis (Grade 1B), See CHEST 2008: 133{suppl :5938-6295. For pabenls with AF of = 48 h or of
unknown duration for whom pharmacologic or electrical cardioversion is planned, we recommend
mnticoagulation with an oral VKA, such as warfarin, for 3 weeks before elective cardioversion and for at
least 4 weeks after smus rhythm has been maintained (Grade 1C). For patients with AF of =48 h or of
unknown duration undergoing pharmacological or eledrical cardioversion, we ako recommend either
immediate anticoagulation with unfractionated IV heparin, or low-mole cular-weight heparin (EMWH). or

at Jeast 3 days of warfarin by the ime of cardioversion (achieving an INR of 2.0-3.0) as well as a sareening
multiplane Imuuwﬁngcnl echocardiogmphy (TEE). If no thrombus is seen, cardioversion is suecessful,

and sinus rhythm is maintained, we recommend anticoagulation for at least 4 weeks. If a thrombus is seen
on TEE, then cardioversion shoukd be postponed and anticoagulation should be continued indefinitely,
We recommend obtaining a repeat TEE before attempting later cardioversion (Grade 1B addressing the
equivalence of TEE-guided vs non-TEE-guided cardioversion). For patients with AF of known duration
< 48 h, we suggest cardioversion without prolonged anticoagulation (Grade 2C). However, in patients
without contraindications to anticoagulation, we suggest beginning IV heparin or LMWH at presentation
(Grade 2C), (CHEST 2008; 133:5465-592S)
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Key words: antithom botic; strial fibvillations mitral stenosss; prophylads; stroke

Abbreviations: ACTIVE-W = Al Fibrillation Teid With Irbesatan for Prevention of Vasoular Events-
Warfarin; ACUTE = Assessment of Cardioversion Using Transesophageal Echocardiography; AF = atrial fitmllation;
AFASAK = Atrial Fibrillation Aspirin and A ation; AFFIRM = Atrial Fibrillation Follow-up Investigation of
Rhythm Management; AFI = Atrial Fibrillation Investigators; AMADEUS = Atrial Fibrillation Trisd of Monitored
Adjusted Dose Vitamin K Antagonist, Comparing Efficacy and Safety With Unadjosted SanOrgMOWideannm:
ATRIA = Anticosgulation and Risk Facbors in Atrial Fxc::{]ntim; BAATAF = Beston Area Anticcagulution Trial for
Atrial Fibrillation; BAFTA = Birmingham Atrial Fibnillation Treatment of the Aged; CABG = coronary artery bypass
grofling  surgery; CAD = coronmy  artery diseass; CAFA = Cunadian  Atrial  Fibrillahion  Anlicoagulation;
CHADS, = Congestive Heart Failure, Hypertension, Age, Diabetes, Stroke (doubled) risk scoring system:
CI = conlidence interval; DC = direct current; DVT = deep venous thrombesis; EAFT = European Atria] Fibrillation
Trial; ESPS = E o Stroke Prevention Study; FFAACS = Fluindione, Fibrillation Auriculaire, Aspirin et Contraste
Spontane  trial; 1CD.9 = Internstional  Statistiesd Classification  of Disesses und Reloted Health Problems;
ICH = intracranial hemorrhage; INK = international normalized mtio; [SCOAT = [talian Study on Com plications of
Oral Antieoagulant Therapy: ITT = intention-to treat; JAST i‘{apmz Atriad Fibwillation Stroke Trial; LAA = left atrial
nppmdagc, LMWH = low-mdlecular-weight heparin; LV = left ventricular; NASPEAF = National Study for Preven-
tion of Embolism in Atrial Fibrillstion; NICE = National Institute for Health and Clinical Excellence; NNT = number
needod to treat for 1 year; NSR = normal sinus thythm; NVAF = ponvalvalar atrial fibrillation; OAC = cral
anticoagulation; OT = on-treatment; PAF = paraxysmal atrial fibrillstion; PATAF = Primary Prevention of Arterial
Thromboembolism in Nonrheumatic AF m Primary Care Trial; PCI = percutaneous  coronary intervention;
PE = pulmaonary embolism; PIAF = Pharmacologic Intervention in Atrial Fibrillation Trial, FTR = prothrombin time
rutio; = partial thromboplastin time; PY = n-years; RACE = Rate Control versus Electrical Cardienersion for
Persistent Atrial Fibrillation Study; RCT = randomized clinical trial; RR = risk reduction; RRR = relative risk
reduction; SAFT « Swedish Atrial’ Fibnllation Trial: SIFA « Studio Italisno Fibrillszione Atrale; SPAF < Stroke
Prevention in Atrial Fibrillation; SPINAF = Stroke Prevention in Nonrheumatic Atrial Fibrillation; SPIRIT = Stroke
Prevention In Reversible Ischemia Trial; SPORTIF = Stroke Prevention Using an Oral Thrombin Inhibitor in Patients
With AF; TEE = transesophageal echocardiography: TIA = transient ischemic attack; VKA = vitamin K antagonist;

WASPO = Warfurin ve Aspirin for Stroke Prevention m Octogensrium With AF

SUMMARY OF RECOMMENDATIONS
11 AF

1.1.1. In patients with AF, including those with
paroxysmal AF, who have had a prior ischemic
stroke, TIA, or systemic embolism, we recom-
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mend long-term anticoagulation with an oral
vitamin K antagonist, such as warfarin, targeted
at an INR of 2.5 (range, 2.0 to 3.0) because of
the high risk of future ischemic stroke faced by
this set of patients (Crade A}, Timing of the
initiation of VKA therapy after an acute ischemic
stroke involves balancing the risk of hemorrhagic
conversion with short-term risk of recurrent isch-
emic stroke and is addressed in the chapter by
Albers et al in this supplement.

1.1.2. In patients with AF, including those with
paroxysmal AF, who have two or more of the
following risk factors for future ischemic stroke,
we recommend long-term anticoagulation with an
oral VKA, such as warfarin, targeted at an INR of
2.5 (range, 2.0 to 3.0) because of the increased
risk of future ischemic stroke faced by this set of
patients (Crade 1A). Two or more of the following
risk factors apply: (1) age > 75 years; (2) history of
hypertension; (3) diabetes mellitus; and (4) mod-
erately or severely impaired left ventricular sys-
tolic function and/or heart failure,

Remark: Recornmendations 1.1.1 and 1.1.2 corre-
spond to a recommendation of oral VKA therapy for
individuals with a score =2 using the CHADS,
classification. For these and all other recommenda-
tions of long-term therapy in this chapter, long-term
means lifelong unless a contraindication emerges.
1.1.3, In patients with AF, including those with
paroxysmal AF, with only one of the risk factors
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listed below. we recommend long-term anti-
thrombotic therapy (Grade 1A, either as antico-
agulation with an oral VKA, such as warfarin,
targeted at an INR of 2.5 (range, 2.0 to 3.0)
[Crade 1A), or as aspirin, at a dose of 75 to 325
mg/d (Crade 1B). For these patients at interme-
diate risk of ischemie stroke, we suggest a VKA
rather than aspirin (Crade 2A). This set of pa-
tients with AF is defined by having one of the
following nisk factors: (1) age > 75 years; (2)
history of hypertension; (3) diabetes mellitus; or
(4) moderately or severely impaired left ven-
tricular systolic function and/or heart failure.
1.1.4. In patients with AF, induding those with
paroxysmal AF, aged = 75 years and with none of
the other risk factors listed above, we recommend
long-term aspirin therapy at a dose of 75 to 325
mg/d (Crade 1B) because of their low risk of
ischemic stroke.
Underlying values and preferences: Anticoagulation
with oral VKAs, such as warfarin, has far greater
efficacy than aspirin in preventing stroke, and particou-
larly in preventing severe ischemic stroke, in AF. We
recommend the option of aspirin therapy for lower risk
groups in 1.1.3 and 1.1.4, above, estimating the abso-
lute expected benefit of anticoagilant therapy may not
be worth the increased hemorrhagic risk and burden of
anticoagulation. Individual lower-risk patients may ra-
tionally choose anticongulation over aspirin therapy to
gain greater protection against ischemic stroke if they
value | protection against stroke much more highly than
reducing risk of hemorrhage and the burden of man-
aging anticoagulation. Our recommendations assume
that the patient is not at high risk for bleeding and that
goad control of anticoagulation will cecur

Remarks; These recommendations apply to patients
with persistent or paroxysmal AF and not to patients
with a single brief episode of AF due to a reversible
cause, such as an acute pulmonary infection. The
optimal dose of aspirin for patients with AF is unclear,
The largest effect of aspirin was seen in the first Stroke
Prevention in Atrial Fibrillation (SPAF 1) trial, which
used aspirin at 325 mg/d.! However, generalizing from
trials of aspirin for all antithrombotic indications and
from physiologic studies, we feel the best balance of
efficacy and safety is achieved at low doses of aspirin, ie,
75 to 100 m/d (see chapter on "Antiplatelet Drugs” in
this supplement ).

1.2 Atrial Flutter

1.2. For patients with atrial flutter, we recom-
mend that antithrombotic therapy decisions fol-
low the same risk-based recommendations as for
AF {Grade 10).
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1.3 Valvular Heart Disease and AF

1.3.1. For patients with AF and mitral stenosis,
we recommend long-term anticoagulation with
an oral VKA, such as warfarin (target INR, 2.5;
range, 2.0 to 3.0) [Crade 1B].

1.3.2. For patients with AF and prosthetic heart
valves we recommend long-term anticoagulation
with an oral VKA, such as warfarin, at an intensity
appropriate for the specific type of prosthesis
(Grade 1B). See chapter on “Valvular and Struc-
tural Heart Disease”™ in this supplement.

1.4 AF Following Cardiac Surgery

1.4. For patients with AF occurring shortly after
open-heart surgery and lasting = 48 h, we sug-
gest anticoagulation with an oral VKA, such as
warfarin, if bleeding risks are acceptable (Grade
20 ). The target INR is 2.5 (range, 2.0 to 3.0). We
suggest continuing anticoagulation for 4
weeks following reversion to and mainte-
nance of normal sinus rhythm (NSR), partic-
ularly if patients have risk factors for throm-
boembolism [Crade 2C).

2.1 Anticoagulation for Elective Cardioversion of AF

2.1.1. For patients with AF of =48 h or of
unknown duration for whom pharmacologic or
electrical cardioversion is planned, we recom-
mend anticoagulation with an oral VKA, such as
warfarin, at a target INR of 2.5 (range, 2.0 to
3.0) for 3 weeks before elective cardioversion
and for at least 4 weeks after sinus rhythm has
been maintained (Crade 1C),

Remark: This recommendation applies to all patients
with AF', including those whose risk factor status would
otherwise indicate a low risk for stroke. Patients with
risk factors for thromboembolism should continue an-
ticoagulation bevond 4 weeks unless there is convineing
evidence that sinus rhythm & mamtained. For patients
with recurrent cpisodcs of AF. Recommendations
1LY, 112, 1,13, and 1.1.4 apply.

2.1.2. For patients with AF of =48 h or of un-
known duration who are undergoing pharmaco-
logic or electrical cardioversion, we recommend
either immediate anticoagulation with IV imfrac-
tionated heparin (target partial thromboplastin
time [PTT], 60 s; range, 50 to 70 s), or LMWH
(at full deep venous thrombosis [DVT] treat-
ment doses), or at least 5 days of warfarin
(target INR of 2.5; range, 2.0 to 3.0) at the time
of cardioversion and performance of a screen-
ing multiplane TEE. If no thrombus is seen,
cardioversion is successful, and sinus rhythm is
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maintained, we recommend anticoagulation (tar-
get INR, 2.5; range, 2.0 to 3.0) for at least 4 weeks.
If a thrombus is seen on TEE, then cardioversion
should be oned and anticoagulation should
be continued indefinitely. We recommend obtain-
ing a repeat TEE before attempting later cardio-
version (all Crade 1B addressing the equivalence of
TEE-guided vs non-TEE-guided cardioversion; see
recomnmendation 2,1.1, above).

Remark; The utility of the conventional and TEE-

guided approaches is likely comparable. This recom-
mendation applies to all patients with AF, including
those whose risk factor status would otherwise indi-
cate a low risk for stroke. Patients with risk factors
for thromboembolism should continue anticoagula-
tion beyond 4 weeks unless there is convincing
evidence that sinus rhythm is maintained, For pa-
tients with recurrent episodes of AF, Recommenda-
tions 1.1.1, 1.1.2, 1.1.3, and 1.1.4 apply.
2.1.3. For patients with AF of known duration
< 48 h, we suggest that cardioversion be per-
formed without prolonged anticoagulation
[Crade 2C), However, in patients without con-
traindications to anticoagulation, we suggest
beginning IV heparin (target PTT, 60 s; range,
50 to 70 s) or LMWH (at full DVT treatment
doses) at presentation (Crade 2C).

Remark; For patients with risk factors for stroke, it is
particularly important to be confident that the duration
of AF is < 45 h. In such patients with risk factors, a
TEE-guided approach (see 2,12, above) is a reasonable
alternative strategy, Postcardioversion anticoagulation
is based on whether the patient has experienced more
than one episode of AF and on his or her risk factor
status. For patients with recurrent episodes of AF,
Recommendations 1.1.1. 1.1.2, 1,13, and 1.1.4 apply.
2.1.4. For emergency cardioversion in the hemo-
dynamically unstable patient. we suggest that IV
unfractionated heparin (target PTT of 60 s with a
target range of 30 to 70 s} or low-molecular-
weight heparin (at full DVT treatment doses) be
started as soon as possible, followed by at least 4
weeks of anticoagulation with an oral VKA, such
as warfarin (target INR of 2.5; range. 2.0 to 3.0) if
cardioversion is successful and sinus rhythm is
maintained (Crade 2C),

Remark: Long-term continuation of anticoagula-

tion is based on whether the patient has experienced
more than one episode of AF and on his or her risk
factor status. For patients experiencing more than
one episode of AF, Recommendations 1.1.1, 1.1.2,
1.1.3, and 1.1.4 apply.
2.1.5. For cardioversion of patients with atrial
flutter, we suggest use of anticoagulants in the
same way as for cardioversion of patients with
AF (Grade 2C).
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trial fibrillation (AF) is the most common signif-

icant cardiac rhythin disorder and is an impor-
tant independent risk factor for ischemic stroke, AF
affects nearly two and a half million people in the
United States 24 Its prevalence Is strongly dependent
on age, AF i uncommon among individuals < 50
years old. Its frequency rises mpidlv from the sixth
decade onward, reaching a prevalence of nearly 10%
in those > 80 years old.*-% Analyses from the Fra-
mingham Study indicate that the lifetime risk of AF
for an individual age 40 years is about 25%.% The
occurrence of AF may be even higher given the
potential for AF to remain undiagnosed. The median
age of patients with AF is approximately 72 years, AF is
more prevalent in men than in women at all ages*5-7
Because of the projected aging of the United States
population, the number of individuals with AF is likely
to increase substantially in coming decades31°

The rate of ischemic stroke among patients with
AF included in primary prevention clinical trials
and not treated with antithrombotic therapy aver-
aged 4.5% per year, similar to estimates of stroke
risk from the Framingham Heart Study.!t1* AF
increases the risk of stroke 4 -5-fold, across all age
groups.'® As a consequence of its increasing prev-
alence, AF becomes an increasingly important
cause of stroke with advancing age. In the Fra-
mingham Study, the percentage risk of stroke
attributable to AF rose from 1.5% in the age group
50 to 39 years to 23.5% in the age group 30 to 89
years. 2 Overall. AF accounts for about 15% of all
strokes in the United States.

Stroke in AF appears to be predominantly the
result of cardiogenic embolism. This is based on
clinical assessment, by extension of operative find-
ings of intracardiac thrombus in patients with
rheumatic mitral valve disease, and more recently,
by transesophageal echocardiography (TEE) imag-
ing of thrombus in the left atrium of patients with
AF, mainly In the left atrial appendage 416 Trials
of anucoagulmu and antiplatelet medications to
prevent stroke in AF were conducted to interrupt
the presumed cardioembolic mechanism of stroke
in AF.

This chapter deals primarily with stroke preven-
tion in nonvalvular AF when the dysrhythmia is not
associated with rheumatic mitral valve disease or
prosthetic heart valves, At least one recent trial
studied patients with rheumatic mitral valve disease
and its findings were quite similar to results in
patients with nonrhenmatic heart disease ' Further
discussion of management of antithrombotic therapy
in AF patients with valvular heart disease and pros-
thetic heart valves is provided in the chapter by
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Table 5—Patient-Level Metaanalyses of the f:mcacy o)
Antithrombotic Therapies in AF From Pooled Data o

Random Trials {Section 1.1.1)
Treatment Com parisons RRR* (a5% CI)
Adjusted-dase OAC vs no antithranbotic 65% (50-79)
dmwll
Aspinin ¥x no antithrombotie therapy’™ 21% (0-38)
Adjusted-dose OAC vs ASAY 529 (37-63)

*Qutcome i ischemic stroke. Note that trals involved in each
analysis are not identical

of strokes in the warfarin arms of the trials occurred
among patients who had either stopped warfarin or
had an international normalized ratio (INR) or pro-
thrombin time ratio ( PTR} below the target range. In
the European Atrial Fibrillation Trial (EAFT) that
enrolled only patients with a transient ischemic
attack (TIA) or minor stroke within the previous 3
months, the relative risk reduction was virtually
identical, although the absolute risk of stroke was
higher, reflecting the high risk status of EAFT
patients; the annual rate of stroke in control pa-
tients was 12% vs 4% in anticoagulated patients
(risk reduction 66%%; 95% CI, 43 to 80%;
p < 0.001; NNT = 13)2021 In five of the studies
(EAFT, the secondary prevention trial, was not
included in this analysis), anticoagulation lowered
the all-cause mortality rate by 33% (95% CI, 9 to
51%) and lowered the combined outcome of
stroke, systemic embolism, and death by 48%
(95% CI, 34 to 60%).1 Overall, the evidence for
the efficacy of anticoagulation In AF Is strong,
consistent, and based on high quality studies.

In these trials, particularly those with INR
targets of 3.0 or less, anticoagulation proved ade-
quately safe. There was no statistically significant
increase in major bleeding events in patients treated
with adjusted-dose anticoagulation in any of the
randomized trials comp with control subjects
(Table 4). The pooled analysis of the first five
primary prevention trials reported an annual rate of
major bleeding of 1.0% in control patients compared
to 1.3% in warfarin-treated patients. These included
an annual rate of intracranial hemorrhage (ICH) of
0.1% in controls compared to 0.3% in warfarin-
users,

Description of Individual Studies: There have
been six randomized trials comparing oral anticoag-
ulation (OAC) with no antithrombotic treatment in
patients with AF.2192022-24 Pive were primary pre-
vention studies in which most subjects had not had a
prior stroke, “TTA, or systemic embaolic event and the
sixth was the secondary prevention EAFT study
(Tables 2-4),

These trials had notable differences in study de-
sign. First, warfarin was the oral anticoagulant used
in all these trials except for EAFT which used
phenprocoumon or acenocoumarol®® Second, the
target intensity of anticoagulation differed. The Ca-
nadian AF (CAFA) trial, the AF, Aspirin, and Anti-
coagulation (AFASAK) trial, and EAFT used INR
levels, with INR targets of 2.0 to 3.0, 2.8 to 4.2, and
25 to 4.0. respectively. 92022 The United States-
based trials used the less standardized prothrombin
time ratios (PTRs): the Boston Area Anticoagulation
Trial for AF {(BAATAF 7 and the Stroke Prevention
in AF (SPINAF ) trial had a target of PTR 1.2 to
L5, while the first Stroke Prevention in AF (SPAF I}
used PTR of 1.3 to 1.8, The INR equivalent of these
PTR targets in the American trials has been roughly
estimated as an INR of 1.4 to 2.8 for BAATAF and
SPINAF and an INR of 2.0 to 4.5 for SPAF [ (Table
2)23-25 Third, SPINAF and CAFA were blinded
trials while the others were open-label trials. Fourth,
in BAATAF the control group was not given antico-
agulation but could choose to take aspirin (46% of
the Jmﬂem-years in the control group were contrib-
uted by patients who were taking aspirin regularly),
Finally. the definition of primary cutcome and hem-
orrhagic outcomes varied among the trials (Tables 2,
4). All studies considered ischemic stroke a primary
event, and some also included other vascular events
as primary events. The definition of major bleeding
varied slightly among studies. In general, bleeding
was classifled as major if it imvolved transfusion,
hospitalization, or death, permanent disability, or a
critical anatomic location (eg, intracraniall, The cri-
teria used by the BAATAF investigators were differ-
ent: intracranial bleeding, fatal bleeding, or bleeding
leading to transfusion of = 4 U of blood within 45 h.

1.1.2 Risk of ICH During Anticoagulation

A general discussion of the hemorrhagic compli-
cations of anticoagulants is covered in the chapter by
Schulman et al in this supplement. We focus on 1CH
in this chapter because it is the only hemorrhagic
complication that regularly produces deficits as great
or greater than those produced by the ischemic
strokes antithrombotic therapy Is designed to pre-
vent, ICHs include both intraparenchyral hemor-
rhages, fe, hemorrhagic strokes, and nonintraparen-
chymal ICHs, primarily subdural bleeds. While the
benefits of VKA are often balanced against the risks
of aggregate major hemorrhage induced by such
therapy. the preponderance of fatal or disabling
hemorrhagic events on VKA are due to ICH. Ninety
percent of the fatalities due to hemorrhage on VKA
and nearly all pemsisting disability are due to infra-
cranial, as opposed to extracranial, hemorrhage®
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Major extracranial hemorrhages, primarily GI hem-
orrhages, are certainly not trivial events, but their
lasting impact is generally minor compared to ICHs,
Ovenll, the rates of ICH were reassuringly low in
the initial AF randomized trials comparing anticoag-
ulation with control or placebo (Table 4), However,
a substantially higher rate of ICH was observed in
the SPAF 11 study, with seven ICHs observed among
355 patients > 75 years for an annualized rate of
1.8%, compared with 0.8% in patients on aspirin*
In contrast, in the pooled primary prevention trials
the rate of ICH was only 0.3% per year among those
> 75 years” In the secondary prevention EAFT
study, the average age at entry was 71 years and no
ICHs were diagnosed, although a CT scan was not
done in all patients with symptoms of stroke. 2 In the
high-risk trial of SPAF III, (mean age. 71 years;
mean INR, 24). the rate of ICH was 0.5% per year
compared to a rate of 0.9% per year in the aspirin
plus low-dose warfarin arm.2® The AFASAK 2 study
reported two ICHs in the INR 2.0 to 3.0 arm for an
annual rate of 0.6%, compared to 0 to 0.3% J;er year
rates In the three other treatment arms during a
shorter period of follow-up® In the more recent
SPORTIF II1 and V trials, a low annual incidence of
ICHs (0.29) was observed among the 3665 patients
randomized to warfarin, of whom 30% were = 75
vears old. ¥ Another recent trial, the Atrial Fibril-
lation Clopidogrel Trial with Irbesartan for Preven-
tion of Vascular Events-Warfarin (ACTIVE-W)
study, observed somewhat more ICHs among pa-

tients randomized to oral anticoagulants compared
to those taking aspirin plus clopidogrel (21 vs 11,

p = 0,08), but again, overall incidence was low (.36
vs 0.12% per year for anticoagulants and clopidogrel/
aspirin, respectively)

The reasons for the high ICH rate in the SPAF 11
trial in patients > 75 years old as compared with the
other studies are not entirely clear. although the
patients were older than in any other AF trial, and
the target anticoagulation intensity was high (INR,
2.0 to 4.5)* The importance of high INR levels in
increasing the risk of VKA was further reinforced by
the SPIRIT trial, a non-AF secondary stroke preven-
tion trial which used an INR target intensity of 3.0 to
4534 In SPIRIT, the annual rate of ICH was > 3%
among patients treated with anticoagulants. This rate
was strongly related to INR values, particularly INR
= 4.1 In cohort studies of older patients anticoag-
ulated for AF, observed rates of ICH have not been
as high as in the SPAF II or SPIRIT trials. 3032

While ICHs are crucial events, they occurred at
such a low rate that the individual and the aggre-
gated AF trials observed only asmall number of such
events.!! As a consequence, these randomized trials
have not been a rich source of information on the

v chestjoumal.org

Downlecaded from chestjournal.ch: ubs.
© 2008 Am-canactolploge

determinants of ICH. By contrast, large observa-
tional studies can accumulate Informative numbers
of ICHs on anticoagulation. These studies reveal a
dramatic increase in the risk of ICH at INR values
=40, though most ICHs among patients treated
with anticoagulants occur at INR values < 4.0, In
addition, the risk of ICH appears to rise with patient
age and in those with prior ischemic stroke.®

1.1.3 Efficacy of Aspirin vs Placebo

Results of Systematic Reviews of Aspirin vs No
Asptrin: In contrast to the consistent evidence dem-
onstrating the marked efficacy of VKA therapy in
preventing stroke in AF, the trials of aspirin suggest
little, if any, such efficacy, Five older and two more
recent studies, described below, compared aspirin
with contrel. An individual patient-level metaanalysis
pooling data from the AFASAK 1, SPAF I, and
EAFT trials resulted in an estimated relative risk
reduction of 21% compared to placebo * The asso-
ciated confidence interval ranged from 0 to 358%
RRR, indicating results at the cusp of statistical
significance (Table 5). This metaanalysis did not
account for the marked heterogeneity of effect of
aspirin seen in the two component trials of SPAF |
(discussed below). Accounting for such heterogene-
ity would have resulted in the lower bound of the
confidence interval extending well info the negative
mnge of efficacy.

In addition to the pooled patient-level analysis
described above, there have been other study-
level metaanalyses of aspirin vs control in patients
with AF. The first found a 22% (95% CI, 2 to 35%)
reduction in the risk of stroke.*! This has been
updated recently#® A second metaanalysis con-
cluded that aspirin results were heterogeneous
because of disparate results in the two cohorts
of the SPAF I trial, The random effects analysis
employed produced a similar point estimate
but much wider confidence intervals: RRR = 24%
(— 33% to + 66%).42

Description of Individual Studies: Four trials were
placebo-controlled, and three studies had a nontreat-
ment control. The dose of aspirin varied between 50
and 325 mg/d. Three of the original trials of OAC
with VKAs included aspirin arms, AFASAK 1 (75
mg/d) 2> SPAF [ (325 mg/d),! and EAFT (300
mg/d)* Aspirin was not statistically significantly
more effective than placebo in AFASAK 1 and
EAFT. Evidence of aspirin efficacy comes mainly
from the SPAF 1 trial, in which a statistically
significant 42% relative risk reduction was re-
ported. SPAF 1 was composed of two separately
randomized cohorts, one consisting of individuals
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orrhagic outcome events leading to imprecise esti-
mates of event rates®"* Among survivors of
ischemic stroke with AF, warfarin was more effective
than aspirin for reducing recurrent stroke, and re-
current stroke rates were lower during periods on vs
off warfarin %1% In two studies of hospitalized
patients with nonvalvular AF, the risk of stroke or
transient ischemic attack was lower in patients dis-
charged on warfarin than in those given no anti-
thrombotie therapy (adjusted relative risks 0.76 and
0.31) and thromboembolic rates were lower with
warfarin than aspirin®% In selected cohorts of
patients with AF treated with anticoagulation, the
risk of stroke varied from 1.3% annually to 2.0 per
100 person-years.”# In a large study from Denmark
involving 5124 persons with AF based on hospital
discharge or outpatient diagnoses between 1991 and
1998, investigators observed stroke rates of 3% per
year overall, with a protective effect of warfarin in
men (adjusted relative risk, 0.6, 95 CI, 0.4 to 1.0) but
not in women'® In these observational studies,
annual rates of ICH on anticoagulation were rela-
tively low (range, 0 to 0,8% ] and comparable to rates
in prior randomized trials, although confidence lim-
its were wide 849519 More recent studies from
Italy, England, and United States Medicare populs-
tions all find reduced rates of stroke among AF
patients treated with VKAs319%1% As with most
studies of the effect of antithrombotic therapy for AF
in usual clinical care, these studies used database
coding of outcome events without clinical validation
and Inferred use of warfarin through indirect meth-
ods {eg, via coding for INR tests). Similarly, assembly
of AF patients was typically based on International
Statistical Classification of Diseases and Related
Health Problems (1CD-9) codes without validation
and several studies assembled their cohorts from
hospitalized patients, These methodologic limita-
tions probably bias the estimates of VKA effective-
ness to the null and may also identify patients with
somewhat higher risk of stroke than the typical AF
patient.

The AnTicoagulation and Risk Factors In Atrial
Fibrillation (ATRIA) Study assembled a community-
based cohort of 13,559 ambulatory adults with non-
valvular AF diagnosed in the outpatient setting ™
Use of warfarin was established by prescription
records and INR testing and test results. All ICD-9
identified events were validated by clinical record
review, During the first follow-up of the entire
cohort 598 validated thromboembolic events were
observed and the rate of thromboembolism was
significantly less on adjusted-dose warfarin com-
pared to no warfarin therapy (Including aspirin and
no antithrombotic therapy): (1.36% vs 2.53%
year, respectively, p < 0.001), with a 49% (95% CI,

39 to 57%) adjusted risk reduction. Intracranial
hemorrhage rates were low on or off warfarin (0.51%
vs 0.33% per year, respectively). although warfarin
was assoclated with an increased risk of ICH (ad-
justed RR, 1.57; 95% CI, 110 to 2.26). In the
subgroup of 11,526 cohort members without poten-
tial contraindications to anticoagulation at study en-
try. use of adjusted-dose warfarin was associated with
a 51% (95% CI, 39 to 60%) lower adjusted risk of
thromboembolism and a moderately increased risk
of ICH (0.46% vs (.23% per year, respectively,
p = 0.003) compared with no warfarin therapy. ATRIA
patients on warfarin were predominantly managed by
dedicated anticoagulation units and INR time-in-range
was > 60%. Such INR control is not far below figures
reported for recent randomized trials (eg, SPORTIFY
and ACTIVE*) although extended gaps in testing were
probably greater. Similar quality of INR control has
been reported for other AF cohorts 1

Overall, existing data indicate significant effective-
ness and relative safety of oral VKAs in patients with
AF treated in clinical practice as long as high quality
management of anticoagulation is maintained. Addi-
tional studies of the oldest patents with AF are needed,
however, since these Individuals face the highest risk of
both stroke and hemorrhagic complications and were
not well represented in prior randomized trials, Co-
horts enriched with patients initiating VKA therapy are
needed to give more precise assessments of bleeding

risks during this particularly vulnerable period.

1.1,13 Risk Stratification in Patients With AF

Oral VKA therapy is very effective in decreasing
the risk of ischemic stroke in patients with
AF 1ara5.100 1y trigls enrolling average risk patients
without a history of recent stroke or with no history
of stroke (“primary prevention” patients),"! in trials
with very high risk patients with a relatively recent
history of stroke (“secondary prevention” patients) *
and in frials with {ncreased risk patients having a mix
of qualifying risk factors * adjusted-dose VKA ther-
apy consistently proved extremely effective at pre-
venting ischemic stroke and was adequately safe.
Indeed, there is no specific subset of AF patients
where VKAs have been shown to be inferfor to any
comparator. A reasonable interpretation of this large
set of trials would be to recommend VKA therapy for
all patients with AF. This conclusion should be kept
in mind as we discuss the altemative “risk-based”
approach to selecting AF patients for VKA therapy
currently favored by published guidelines.

Guldelines have recommended that use of VKA
therapy in AF be based on the patient’s risk of
ischemic stroke off VKA therapy: the higher this risk
the stronger the indication for VKAs.971% These
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recommendations target use of VKAs in AF because
such anticoagulants raise the risk of major hemor-
thage and because necessary INR monitoring and
dose-adjustment make VKA therapy burdensome.
The goal of risk-based appreaches is to avoid the use
of VKAs in patients at such low risk of stroke,
untreated, that toxicity may outweigh benefit, and to
urge the use of VKAs in patients at high enough risk
of stroke that use of VKAs has a clear expected net
health benefit. Such recommendations assume that
VKA therapy's relative risk reduction for stroke
remains constant across patient subgroups, an as-
sumption that has not been explicitly tested but is
supported by trial results 142925 Guidelines generally
pose the risk-based therapeutic decisions as VKAs vs
aspirin, However, it should be clear that the core
decision is VKAs. yes or no. Aspirin is typically used
when the decision Is “no VKA" because of a hopeful
rather than critical assessment of the evidence bear-
ing on aspirin and because aspirin may safely atford
some protection against other vascular disease, in
particular, coronary disease. While guidelines are
explicit about risk factors for Ischemic stroke in AF
they tend to be vague about risk of hemorrhage with
VKAs, leaving the assessment of this latter risk up to
the managing physician. Variation in guideline rec-
ommendations for antithrombotic therapy for AF
results from differences in risk stratification for
ischemic stroke.!®11% These differences, in turn,
result from modest differences in assessing stroke
risk and larger differences in setting stroke risk
thresholds for use of VKAs. 112142 The current sec-
tion of this chapter focuses on evidence informing
risk stratification for stroke based primarily on ran-
domized trials and large observational studies, while
the chapter by Schulman et al in this supplement
discusses hemorrhage associated with antithrom-
botic therapy.

Clinical Risk Factors for Stroke in AF: The risk of
stroke among patients with AF not receiving antico-
agulants has been studied in subjects participating in
several randomized trials of antithrombotic thera-
py 2240315 The most commonly cited risk
schema are derived from the pooled analyses from
the Atrial Fibrillation Investigators'* and two analy-
ses from the Stroke Prevention in Atrial Fibrillation
(SPAF) investigators (Table 6).110417

The Atrial Fibrillation Investigators group ana-
lyzed data from the pooled control groups of the first
five primary prevention trials and found the follow-
ing independent risk factors for stroke in AF: age
(RR, 1.4 per decade); prior stroke or TIA (RR, 2.5);
history of hypertension (RR, 1.6); and diabetes mel-
litus (RR, 1.7).1

The SPAF Investigators conducted a pooled anal-
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vsis of 854 patients assigned to aspirin from the first
two SPAF trials !'" They (dentified three indepen-
dent risk facters for stroke: the combination of
female sex and age older than 75 vears (RR, 3.7):
systolic BP > 160 mm Hg (RR, 2.2); and impaired
left ventricular function defined as a recent diagnosis
of congestive heart failure or a fractional shortening
< 25% by transthoracic echocardiography (RR 1.8),
The SPAF Investigators extended their analysis of
risk factors for stroke among the 2012 patients
allocated to the aspirin or combination therapy arms
of the SPAF I-111 randomized trials as well as the
SPAF 111 low-risk cohort treated with aspirin 1*¢
Five features were significantly associated with an
increased risk of stroke: age (RR, 1.8 per decade);
female sex (RR, 1.6); prior stroke or TIA (RR, 2.9);
history of hypertension (RR, 2.0}; and systolic BP
> 160 mm Hg (RR, 2.3), Although diabetes was a
univariate risk factor for stroke (RR 1.6), it was not a
significant predictor in the multivariable model nor
was Impaired left ventricular systolic function or a
history of coronary heart disease. Of note, when
patients with a prior stroke or TIA were excluded
from the analysis, female sex was no longer a signif-
teant predictor. but the other characteristics re-
mained significant independent risk factors, This
SPAF analysis provided an additional provocative
finding that requires validation. Among women in
the SPAF I11 studies without prior stroke or TIA, use
of estrogen-containing hormone replacement ther-

v was found to be an independent correlate of
stroke risk (RR, 3.2).

Studies from the large ATRIA AF cohort study
largely confirmed the relative impact of the risk
factors of prior stroke, hvpertension, age, and diabe-
tes® These investigators also found that women
with AF faced an increased risk of stroke (adjusted
odds ratio, 1L.6; 95% CI, 1.6 to 1.9) consistent with
the Framingham Study analysis (deseribed be-
low), 1519 The ATRIA results did not find this effect
isolated to older women and also found no impact of
estrogen replacement therapy on stroke risk,

Patients in the AFT analysis with SmA disease
had an elevated crude annual risk of stroke {eg, 8.2%
for those with a history of myocardial infarction)."
However, in both the AFI and SPAF risk schemes, a
history of coronary heart disease {eg, myocardial
infarction or angina) was not an independent risk
factor for stroke after adjusting for other stroke risk
factors including prior stroke or TIA, age, diabetes,
hypertension, and congestive heart failurefimpaired
left ventricular systolic function. Presumably, much
of the elevated risk of stroke in patients with coro-
nary heart disease is explained by coexisting vascular
risk factors.

The independent contribution of severe hyperthy-
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roidism, specifically thyrotoxicosis or thyroid storm,
to the risk of stroke in AF' is not well understood, AF
develops in 10 to 15% of patients with thyrotoxicosis
and is most common in patients = 60 years of age,
presumably reflecting an age-related reduction in
the threshold for developing AF. The prevalence
of thyrotoxicosis in patients with AF is 2 to 5%.1%
Some studies'-1%% have reported a high frequency
of stroke and systemic embolism in patients with
thyrotoxic AF, although one study* did not find a
statistically significant difference when patients with
AF were compared to age- and sex-matched patients
with NSR. Some of these studies have significant
methodologic problems, which complicate interpre-
tation of the results *** Accordingly, currently avail-
able studies have not confirmed that thyrotoxic AF is
a more potent risk factor for stroke than other causes
of AF. Since the incidence of thromboembolic
events in patients with thyrotoxic AF appears similar
to other etiologies of AF ¢ antithrombotic therapies
should be chosen based on the presence of validated
stroke risk factors (see Recommendations section).

Comparison and Validation of Stroke Risk Strati-
fication Schemes: There are many published stroke
risk stratification schemes for AF which have been
proposed to identify “high risk” (who should be
targeted for anticoagulation) and “low risk” patients
with AF.2 Most have been validated In trial popu-
lations. Earlier schemes tended to use two or three
risk categories, Later, the CHADS, and Framing-
ham risk scores provided a graded scale of risk with
increasing numbers of risk factors 119127

The AFl and SPAF-based risk stratification
schemes are largely consistent with each oth-
er LU 1T Prior stroke or TIA, older age, hyperten-
sion, and diabetes mellitus emerge from both anal-
yses as risk factors for stroke in patients with AF,
Unlike the AFT analysis, the later SPAF scheme
found an adverse association with female sex and
separated the effect of “hypertension” into an effect
assoctated with the diagnosis itself and an effect due
to elevated systolic BP at examination (= 160 mm
Hg). Another difference involves the observed abso-
lute risks of stroke. For patients without a history of
stroke or transient ischemic attack. the annual rsk of
stroke in the AFT data was 4,0% vs 2.7% in the SPAF
data, although these estimates were based on rela-
tively small numbers of thromboembolic events and
95% confidence bounds around the point estimates
overlap, The apparent difference may be the result
of variation in patient populations. chance, or a
therapeutic benefit of aspirin among the SPAF
participants. Such small differences van affect the
decision to use anticoagulants in apparently lower
risk patients. The differential impact of age in the

AFI and SPAF risk schema probably affects the
greatest percentage of patients with AF. Specifically,
the AFI scheme would consider all patients with AF
aged 65 years or older at high risk for stroke,
including those without any other risk factor for
stroke. By contrast, the SPAF scheme would view
women with AF = 75 years of age and men of any
age, without other risk factors, as at low risk of
stroke. The resulting uncertainty about the risk faced
by patients with AF age 65-75 years and men of any
n%e without other risk factors applies to roughly 20%
of the entire population with nonvalvular AF 111

On the basis of these analyses, the AFI and SPAF
Investigators proposed stratifying patients with AF
into different stroke risk categories. The AFI Inves-
tigators categorized patients with AF as at either
high or low risk for stroke; high risk was defined as
having any of the following characteristics: prior
stroke or TIA, age =65 years, history of hyperten-
sion, or diabetes, Low risk was defined as the
absence of these characteristics, Within the placebo
arms of the analyzed trials, high risk patients suffered
an increased annual risk of stroke (range 4.3%-
S.1%) while low risk patents had a much lower
annual risk of stroke of approximately 1.0%. The
SPAF Investigators categorized subjects into three
groups: high, moderate, and low risk of stroke
(among patients taking aspirin). The features quah
fying for these three risk strata are: (1) high risk {any
of the following): prior stroke or TIA; women = 75
years; age > 75 years with a history of hypertension:
or systolic BP > 160 mm Hg {at any age); (2)
moderate risk (any of the [ollowing): history of
hypertension and age = 75 vears; or diabetes; and
(3] low risk: no high or moderate risk features,
Among patients without a prior stroke or TIA (ie,
primary prevention), high-risk patients overall faced
a7.1% (5.4 to 9.5%) annual risk of stroke; moderate
risk subjects had a 2.60% (1.9 to 3.6%) annual stroke
risk; and low risk subjects had a 0.9% (0.6 to 1.6%)
annual risk of stroke. Patients with multiple risk
factors were at substantially higher stroke risk than
those with one risk factor 115116

A modified stroke risk classification scheme,
CHADS,, integrates elements from the AFI and
SPAF I-II schemes and was tested among 1733
hospitalized Medicare beneficlaries aged 65 to 95
vears with nonvalvular AF that were not discharged
on warfarin.**” The CHADS, risk index uses a point
system in which two points are given for a history of
stroke or TIA, and one point each for age = 75 years,
a history of hyvpertension, diabetes. or recent conges-
tive heart failure. The rate of stroke increased with
an increasing CHADS, score in this elderly cohort,
although few patients had a very high score of = 5,
and < 7% had a score of zero (Table 7). Maodified
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Table 6-Comparivon of Clinical Rivk Factors for Stroke in AF in Randomized Trials of Antithrombotic Therapy
(Section 1.1.13)*

Atrial Fibnllation
Investigutees'’ SPAF 11117 SPAF 111§ V'
Chasactersstics 'RR Aunusl Risk '~ RR (95% C1) AmuslRsk  RR Annual Risk
Age, per decade 14 NA 37 (22-62)§ 10.4% 18 NA
Fermule NS NA 16 NA
Prioe stroke oo TIA 25 7% NS 6.4% 29 13.0%
Hypertension 16 56% 22 (1.3-3.64| 7.6% 5% 1 2.0-23Y NA
Diabetes mellitus L7 5.6% NS NA NS NA
Congestive heart failure NS 65% 1S (113008 55% NS NA
Coromary heart disease NS a5 CI 67-82 NS NA NS NA

*NS = not statistically significant. See Table 2 for expanston of abbreviatton.

tAmong pooled aspinin arms of two trials.

fAmong pocled aspisin arms of SPAF 1 and 1T trials, SPAF T aspirin cohort, and SPAF 11 aspirin plus dow-dose warfarin (target INR = 1.5).

{RR refers to the combination of being fi
|Defined as systolic BP = 160 mm Hg,

le and =75 y7 old

YHistary of hypertenston (RR 2.0, systobe BP > 160 wmm Hy (RR 23),
#Defined as diagnosed congestive heant failure within 100 days or a fractional shortening = 25% by echocardiography.

AFI and SPAF [-11 risk schemes were also tested in
this cohort. The modified AFI scheme had high
[prior stroke or TIA, hypertension, or diabetes) and
moderate (age > 65 years and no high-risk features)
risk categories, corresponding to stroke rates (per
100 person-years) of 5.4 (4.2 to 6.5) for high risk and
22 (L1 to 335) for moderate risk persons. The
modified SPAF [-11 scheme had high (prior stroke or
TIA, women = 75 years, or recent congestive heart
failure diagnosis), moderate (hypertension diagnosis
and no high risk features), and low risk (no mederate
or high risk features) categories. In this cohort, SPAF
I-IT high-risk persons had a stroke rate of 5.7 (4.4 to
7.0). moderate risk persons had a rate of 3.3 (1.7
to 5.2), while low-risk subjects had a rate of 1.5 (0.5
to 2.8),

A study from the Framingham Heart Study exam-
ined risk factors for stroke among 705 patients with
new-onset AF, after excluding patients who suffered
an ischemic stroke. TIA, or death within 30 days of
the AF diagnosis'* The only significant multivari-
able predictors of ischemic stroke off oral VKAs were
age per decade (RR, 1.3), female sex (RR, 1.9}, prior
stroke or TIA (RR, 1.9), and diabetes (RR, 1.8),
which are consistent with prior studies as described
above, with the exception that systolic BP was not
found to be an independent predictor of stroke in
this population. Using a scoring system that assigned
points according to age, sex, systolic BP, and the
presence of diabetes, prior stroke or TIA, the pro-
portion of newly diagnosed AF patients considered
at “low-risk” varied from 14.3 to 30.6% if the thresh-
old annual predicted rate of stroke ranged from
= 1.5 per 100 person-years to = 2 per 100 person-
years {actual observed annual stroke rates of L1 to
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1.5, based on total of 88 validated strokes). As
expected, there was variation in the proportion of
patients considered “low-risk” by the AFI1 (6.4%),
SPAF (17.3%), and CHADS, (10.2%) risk schemes,
The observed annual stroke rates in these differently
defined low-risk categories of patients were: AFI:
0.9%: SPAF: 2.3%; and CHADS,: L.7%.

The AFI, SPAF, and Sixth ACCP Consensus
Conference (ACCP-G1125 risk schemes were assessed
in the Cardiovascular Health Study. Among 259
elderly (= 5 years) participants with nonvalvular AF
in this research cohort, annual rates of stroke using
modified AFVACCP-6 criteria were 27% (1.7 to
4.1%) for high risk (prior stroke or TIA, hypenten-
sion. diabetes., congestive heart failure, or coronary
heart disease) and 2.4% (0.9 to 5.1%) for moderate
risk (age =65 vears and no high risk features)
subjects off anticoagulation **® Using the SPAF III
criteria, annual stroke rates were relatively similar,
ranging from 3.7% (2.1 to 5.5%) for high risk (prior
stroke or TIA, women > 75 years old, systolic BP
> 160 mm Hg, or impaired left ventricular systolic
function), 20% (0.7 to 4.7%) for moderate risk
(history of hypertension and no high risk features),
and 1.7% (0.6 to 3.8%) for low risk (no moderate or
high risk features). Among 1073 patients without
prior stroke or TIA who participated in the SPAF 11
trial’s aspirin plus low-dose warfarin arm or SPAF I11
aspirin cohort study, the AFI, ACCP, and SPAF [-1]
criterla were evaluated 13° The stroke rates for each
risk stratum differed across the different risk schemes,
with consistently low stroke rates in the low risk
categories for all schemes but significant variation in
the moderate to high risk categories as well as the
proportion of subjects in each category.
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The AFI, SPAF, ACCP 6, CHADS,, and Framing-
ham risk schema were compared using the pooled
individual data from aspirin treated arms from five
randomized trials 13t These included primary and
secondary prevention trials with an overall annual-
ized rate of stroke in the aspirin arms of 4.2%. All
schema could be adapted to identify a low-risk
group {annualized rate of 0.9 to 1.4%) and a
"high-risk™ group {annualized rate of 3.0 to 5.3%)
and an intermediate-risk group (annualized rate of
10 to 3.2%), though this last category tended to
overlap substantially with adfacent categories. The
various risk schema assigned very different propor-
tions of patients into the three categories of risk. For
example, 49% of patients were considered low-risk
using the Framingham scheme as compared to 8.7%
of patients using the ACCP-6 scheme. However,
these proportions reflected different risk thresholds
leg, 14%4r vs 0.5%/yr for Framingham and
ACCP-6, respectively), Using the c-statistic criterion
for discrimination, CHADS, was marginally better
than the other schema. with a c-statistic of 0.70,
likely reflecting its higher weighting of the impact of
prior stroke. When these schema were
among patients who had not had a prior stroke,
CHADS, was still marginally better than the other
schema, but with a diminished c-statistic of 0.63.
Since prior stroke is universally recognized as a
strong indication for VKA therapy, performance of
risk schema among primary prevention patients is
the pressing clinical need. C-statistics in the 0.58 to
0.63 range are mediocre. 13

Risk Stratification Schemes in Other Guidelines:
The 2006 American College of Cardiology/American
Heart Association/European Society of Cardiology
management guidelines for AF classify those at ‘high
risk” as those with prior thromboembolism (stroke,
TIA. systemic embolism), rheumatic mitral stenosis,
or more than one of: age = 75 years, hypertension,
heart faflure, impaired LV systohc function, or dis-
betes mellitus 1 “Moderate risk” is where there is
only one of: age =75 vears, hypertension, heart
failure, impaired LV systolic function, or diabetes
mellitus. “Low risk™ are essentially those with AF
with no risk factors. Less validated or weaker risk
factors in this schema were female gender, age 65 to
T4 years, coronary artery disease or thyrotoxicesis.
Broadly, the high risk category refers to CHADS,
scores of = 2, where warfarin is recommended; the
intermediate risk corresponds to a CITADS,, score of
L. where warfarin or aspirin 81 to 325 mg/d is
recommended; and the low risk category refers to a
CHADS, score of 0, where aspirin 51 to 325 mg is
recommended. The 2006 American College of Car-
diology/American Heart Association/European Soci-
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ety of Cardiology scherna has not been prospectively
validated.

In 2006, the UK National Institute for Health and
Clinical Excellence (NICE) published the UK na-
tional guidelines for AF management, which pro-
posed an algorithm-based stroke risk stratification
which is largely based on the AFI-scheme'® The
NICE risk stratification schema has been compared
against the CHADS, in a prospective cohort, and the
accuracy of both clinfeal risk stratification schemes
were found to be similar for predicting stroke and
vascular event rates 'S

Echocardiographic Predictors of Stroke in AF: An
AFI analysis of transthoracic echocardiograms done
in three of the original trials found that moderate-
to-severe left ventricular systolic dysfunction was an
incremental. strong risk factor above clinical risk
factors (RR, 2.5), but left atrial diameter was not
independently related to risk of stroke in AF after
adjusting for other clinical risk factors1*3 While leh
atrial size and left ventricular svstolic function can be
adequately assessed by transthoracie echocardiogra-
phy, transesophageal echocardiography (TEE) is
needed to consistently visualize important abnormal-
ities of the left atrinm and aortic arch. This modestly
invasive approach is commonly used as an adjunct to
elective cardioversion {see below), but It has also
been applied to studies of outpatients with chronic
AF 135136 Vigible thrombus and dense spontaneous
echo contrast (a marker of blood stasis) in the left
atrium conferred a twofold to fourfold increase in
risk of subsequent stroke. More than 904 of these
thrombi involve or are confined to the left atrial
appendage 14337 In addition, patients with TEE-
detected aortic plaques with complex features (mo-
bile, pedunculated, ulcerated, or > 4 mm in thick-
ness) had extremely high stroke rates in the SPAF [11
study. Of note, many of these abnormalities were

Table 7—Risk of Stroke (Section 1.1.13)*

Adjusted Stroke Rate
CHADS, Patsents (o = 1.733), per 100 Person-yri
Score No. 85% C1)

0 20 1.9{1:2-3.0)

| 463 281(2.0-38)

2 523 40(3.1-5.1)

3 337 5.9 (46-73)

1 22 §5(63-11L1)

5 65 1258.2-175)

6 5 152 (10.5-27.4)

*According to CHADS, seore. '

\The adpusted stroke rale was the expected stroke rate per 1040
person-years denved from the multivariable model assuming that
aspirin was not taken,
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observed in the descending aorta '3 Additional TEE
measures have been suspected as risk factors for
stroke (eg, depressed left atrial appendage flow
velocity; ¢, <20 env's). At present, however, there is
no clear evidence that TEE findings add sufficient
independent information to stroke risk stratification
for most patients with chronic AF, when clinical and
transthoracic echocardiographic risk factors are con-
sidered, to merit the additional risks, discomfort, and
Costs.

Other Potential Risk Factors for Stroke in AF:
Other potential risk factors that may refine current
clinical and echocardiographic stroke risk schemes
include genetic polymorphistas, abnormalities in he-
mostatic and thrombotie factors. platelet activation
and aggregation pathways, and enjothellnl or vascu-
lar dysfunction 124135398 The  pathophysiology of
thromboembolism in AF i multifactorial, but it
appears that AF confers a prothrombotic or hyper-
coagulable state 1% Indeed. patients with AF dem-
onstrate abnormalities of hemostasis, platelets and
endothelial function, which have been shown to be
independent of associated structural heart disease or
underlying etiology of AF. This prothrombotic state
can be altered by cardioversion and antithrombotic
therapy. Recent studies have suggested that elevated
levels of plasma biomarkers, such as von Willebrand
factor (an index of endothelial damage/dysfunction),
fibrin d-dimer (an index of fibrin turnover and
thrombogenesis) and interleukin-6 (an index of in-
flammation ) may be predictive of subsequent cardio-
vascular events in patients with AF, independent of
known clinical risk factors.*® In particular, plasma
von Willebrand factor (a marker of endothelial dam-
age/dysfunction) levels may add information to clin-
ical risk stratification schemes.'> However, at this
point, there is not sufficient supportive evidence to
include such biomarkers as standard risk factors for
stroke in AF,

Pattern of AF and Risk of Stroke: A recurrent
clinical concern is whether patients with paroxysmal,
or intermittent, AF (PAF) face the same risk of
stroke as those with persistent, ie, sustained AF,
Periods of NSR should theoretically lessen the risk of
stroke, vet transitions from AF to NSR may acutely
heighten risk in a manner similar fo the increase in
risk caused by cardioversion (see below). Retrospec-
tive studies suggested that PAF is associated with a
lower risk of stroke than chronic AF 120142 However.
when associated stroke risk factors are controlled for,
clinical trial data sugzest that PAF confers a relative
risk of stroke similar to persistent or permanent
AF.A-143 Patients with PAF are generally younger
and have a lower prevalence of associated clinical
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risk factors than those with persistent AF; therefore,
their absolute stroke rate is lower. The relative risk
reduction provided by warfarin also appears similar
for patients with paroxysmal AF and persistent AT,
This conclusion, however, is limited by the relatively
small number of patients with PAF participating in
the trials (about 12% of subjects in the first 5
randomized trials) ! Analyses of PAF are further
complicated by the fact that patients with PAF differ
greatly in the frequency and duration of AF epi-
sodes' ™ and differences across studies in the defini-
tion of PAF. Studies of PAF are also limited by
significant differences in patient awareness of epi-
sodes of AF, Indeed, studies document a high preva-
lence of asymptomatic PAF, even among patients who
are symptomatic with some episodes 15147 There is
some evidence suggesting that stroke risk in patients
with PAF increases with more time spent in
AF M5.48 This relationship is being explored using
implanted devices that can report episodes of AF in
patients with PAF 15 Despite the uncertainty in the
underlying evidence, it seems reasonable to treat
patients with PAF in a manner similar to those with
persistent AF, basing use of anticoagulants on the
presence of risk factors for stroke.

Are Absolute Rates of Stroke With AF Lower
Today Than During the Period of the Original Trials
of VKA Therapy?: Most stroke risk stratification
schemes for patients with AF are based on the
placebo or aspirin arms of the early trials of VKA
treatment conducted in the 1950s and early 1990s,
There Is accumulating evidence that the absolute risk
of stroke faced by patients with AF is lower currently
than when the initial trials were conducted. This
appears to translate into lower risks across risk strata,
In the metaanalysis of the first five primary preven-
tion trials of VKA therapy the overall annual rate of
stroke in the placebo arms was 4.5%.! This contrasts
with an annual rate of 2.4% in the more recently
assembled ATRIA cohort.® [n the SPAF 111 trial
that enrolled patients with at least one risk factor the
overall annual rate of thromboembolism was 7.9% in
the aspirin plus mini-warfarin arm ** This contrasts
with a rate of 22%/vear in the clopidogrel plus
aspirin arm of the ACTIVE-W trial conducted a
decade later which selected patients in a manner
similar to the SPAF 111 trial 3* In both SPAF 111 and
ACTIVE-W, VKA therapy was far superior to the
comparator and the difference in the rates in the
trials’ respective antiplatelet therapy arms is not
explainable by putative effect of clopidogrel. Focus-
ing specifically on patients in the intermediate risk
straturn of CHADS, = 1, a prior metaanalysis
estimated a stroke risk of 2.2%/year *2* [n the ATRIA
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Ed note’ This article is based on Gillis AM, Skanes AC. Comparing the 2010 Narth American and
European Atrial Fibnilation Guigelines. Can J Cardiol 2011, 27; 7-13

Cwver the Jast five years major advances in the management of atrial fibrillation (AF) have occurred. These
include the publication of clinical trials on pharmacaologic approaches for management of AF, " clinical
triats of new antithrombotic therapies for prevention of stroke, ¥ as well as the continuing evolution of
catheter abiation for treatment of AF .77 The European Society of Cardiology (ESC) published guidelines
for the management of AF in September 2010.'' A focused update on the management of AF was been
published by the American College of Cardiclogy Foundation (ACCF)/the American Heart Association
(AHA)Heart Rhythm Society (HRS) in their respectve joumals in January 201111 and a second update
addressing dabigatran in Mar 201112 The Canadian Cardiovascular Society (CCS) 2010 AF Guidelines
were presented at the Canadian Cardiovascuiar Congress in October 2010/ and published in the
Canadian Journal of Cardiology February 2011./'“*' We have been |rvited to comment on some of the
important differences in the recommendations that exist among the three sets of guidelines *

1. Both the ESC and the ACCFIAHAIHRS guideline panels used the ACC/AHA process for rating the
quality of evidence and grading the strength of the recommendations. "' |n contrast, the CCS used the
GRADE (Grading of Recommendations Assessment Development and Evaluation) approach ' #3
GRADE has recently been adopted by the World Heatth Organization for guideline development and
allows separation of the quality of evidence from the strength of the recommendation. In addition to
evaluating the quality of the evidence, GRADE considers the balance of desirable and undesirable
effects, patients' values and preferences and resource utilization to determine the strength of a
recommendation (Strong or Conditional, i e, weak).

2. The CCS guidelines were the first set of guidelines to recommend the use of dabigatran for prevention
of stroke in patients with a CHADSZ score 21 and suggest that dabigatran is preferred over warfarin in
most patients.”™ The CCS guidelines suggest that warfarin Is preferred over dabigatran in patients with
coronary artery disease at high risk of ischemic events. The European guidelines make no specific
recommendation regarding the use of dabigatran as it has not yet been approved in Europe for
prevention of stroke " The ACCF/AHA/HRS recently published focused update state that dabigatran may
be used as an altemative to warfarin for stroke prevention '?

3. The Canadian guidelines recommend that treatment for rate control of persistent/permanent AF should
aim for a resting heart rate of <100 bpm™" whereas the European and American guidelines suggest that it
1s reasonable to aim for a resting heart rate of <110 bpm and aim for stricter rate cortrol If patients remain
symptomatic.”"" " The Canadian recommendsation is more conservative because only 22% of patients in
RACE Il randomized to the lenient rate control strategy bad a target heart rate of >100-110 bpm.1?

4, All guidelines recommend that the selection of antiarrhythmic drug therapy for maintenance of sinus
rhythm be based on the underlying cardiovascular disease. The American and European guidelines do
not recommend the use of Class 1C antiarrhythmic drugs or sotalol in patients with left ventricular
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hypertrophy. " ' The Canadian guidelines do not make the presence of left ventricular hypertrophy an
exclusion factor for the use of class IC agents or sotalol feeling that the scientific data supporting this
recommendation was weak "™ The CCS guidelines suggest that the decision not to use these drugs in the
presence of left ventnicular hypertrophy should be based on the presence of significant repolarization
abnormalities which is a risk marker for proarrhythmia

5. Dronedsrone has been incorporated into the antiarrhythmic drug algorthms ' ' ' Unlike the American
and European guidelines, the Canadian gudelines did not make a specific recommendation that
dronedarone could be considered to decrease the risk of hospitalization for cardiovascular causes. The
efficacy of dronedarone for maintenance of sinus riwthm is modest and equivalent to other first line
agents based on the clinical condition Both the Canadian and European guidelines suggest that
dronedarane may be used as a second line therapy for raie control in the absence of unstable heart
failure.:"’ 0]

6. All guidelines recommend catheter ablation for symptomatic patients with paroxysmal AF who have
falled at least one anti-arthythmic drug, although interpretation of the data led to differences in how these
recormmendations were graded " " " The Amernican guidelines assign a Class | recommendation based
on high level of evidence, whereas, the European and Canadian guidelines assign a |12 or conditional
recommendation based on high and moderate quality of evidence, respectively. The ACCF/AHAHRS
recommendation comes with an important footnote that these procedures be performed in experienced
certer with a volume >80 cases per year. All three guidelines give a Class lla or conditional
recommendation for catheter ablation In symptomatic patients with persistent AF. Recommendations for
catheter abiation as first line therapy are highly nuanced and graded as either conditional or Class Iib

7. The European guidelines have incorporated what have traditionally been "less validated nsk factors”
such as female gender, age >75 years and the presence of vascular disease Into 2 new validated scheme
— CHA2DS2-VASe score ' In addition to the traditional CHADS2 score, two points are now allotted for
age >75 years and a single point each for female gender, age over 65, and vascular disease (coronary,
carotid or peripheral). The Canadian and American guidelines have maintained use of the traditional nisk
factors incorporated into the CHADSZ2 score ' '

8. Both the Canadian and European guidelines have become more aggressive in the recommendation
that oral anficoagulation is preferred over aspirin (ASA) in low risk patients (CHADS2 =1, CHA2DS2-
VASc =1) based on new data that these patients receive substantial benefit aver ASA alone."" ") ASA is
reserved for those with substantial bleeding nsk where the benelit of oral anticoagulation is outweighed
by the risk of a significant complication. In the Amerncan guidelines either ASA or warfarin are
recommended in this "lower risk” group.!'" All guidelines recommend oral anticoagulation for patients at
higher risk with CHADS2 22 or CHA2082-VASe 22 in the case of European guidelines. Because the
latter Includes added risk factors, oral anticocagulation will be recommended in a greater proportion of
patients with AF, including populations of patients that would not otherwise receive oral anticoaguiation
using the traditional CHADS2 risk score recommended by the Canadian or American guidelines.
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NEED FOR OPTIMAL TOOLS & GUIDELINES

Not only do health care professionals need consistent and clear guidelines on which risk assessment tools to
use, but these tools need to appropriately weigh risk and produce patient-tailored assessments. There is
some disagreement within the medical community as to which available tools are the best and if additional
tools are needed. Many feel that the limited precision of current tools remains a barrier to patient-tailored
decision-making.

Tools that are more “discriminating and accurate risk models..would encourage more uniform use of
antithrombotic agents and would likely lead to better patient outcomes.”! While there is considerable
overlap of the current available tools, “differences alter the predicted risk status of hundreds of thousands of
atrial fibrillation patients.”2

The gray area produced by many tools leave room for flexibility but also allow for subjectivity that can lead
to improper treatment decisions, particularly with older patients, women, and other subpopulations.
“Sensitive to problems that result from commission more than omission, physicians often overestimate the
likelihood of hemorrhagic complications and underestimate the consequences of failing to prevent embolic
events...This is especially true in older patients whom prescribers excessively perceive to be poor risks for
anticoagulation because they are frail or more likely to fall—even though these are the very patients at
highest risk for preventable a-fib-induced stroke."3 This is also true with women who are more likely “to
experience symptomatic attacks, a higher frequency of recurrences, and significantly higher heart rates
during atrial fibrillation, which increases the risk of stroke.”*

Optimal tools should properly translate results, acknowledge differences between subpopulations, be based
on sound data, consider both stroke and bleeding risk, eliminate physician and patient subjectivity in order
to produce definitive decisions, and be scientifically AND practically valuable—making adoption in a clinical
setting realistic. Additionally, considering the rapidly changing landscape of anticoagulation, these tools
should also work for emerging anticoagulants.

! Stroke Risk in Atrial Fibrillation Working Group. 2008. Comparison of 12 Risk Stratification Schemes to Predict
2Stroke in Patients With Nonvalvular Atrial Fibrillation. Stroke 39(6):1901-10.

Ibid.
% Avorn. 2011. The Relative Cost-Effectiveness of Anticoagulants: Obvious, expect for the cost and the
effectiveness. Circ 123(22):2519-21.
* Rush University Medical Center. September 22, 2009. Women with Atrial Fibrillation are at Significantly Higher
Risk of Stroke and Death Compared to Men. ScienceDaily.

79



Ape ond Agerg 201 |; 40: 675-633 © The Auther 201 |, Publshed by Oxdord Uniersity Press an behal of the Britisy Garatrcs Sedety
doit 10,1093/ ageinglaf097 All nghts eserved, For Permissions, please smat joumals penmissomi@oup.oom
Publshed electronically & August 2011

Attitudes of physicians regarding
anticoagulation for atrial fibrillation: a
systematic review

Dan PucH', Jack PucH?, Guuan E. Mean?

'Universty of Edinburgh Edinburgh, UK

“Harmiyres Hospitoy, East Kilbride, UK

?Geriatric Medicine, University of Edinburgh, Chancellor’s building, Royal Infimary, Little France Crescent,
Edinough EHIS 458, UK

Address comespondence ta: D Pugh. Tel (+44) 07212689216 Emad d pughilismeedacuk

Abstract

Background: the efficacy of warfarin tor prevention of stroke in patients with atrial fibrillation (AF) Is well established, but
many people with AF who would benefit from warfarin are oot receiving it. This systematic review aims to determine phys-
ictans” attitudes to the prescription of warfara for AR and identfy reasons for its underuse.

Methods: an electronic search of MEDLINE ({1950-present), EMBASE (1980-present), CINAHL (1994 present),
PsycINFO {1987-present) and Web of Knowledge (1970-present) wus performed in November 2010 to identify all studies
which addressed, via survey, physicians” attindes reparding anticosgulation for patients with AE

Results: a total of 1,375 citations were identified, Of these ¢itations, 44 tull text studies were obtained for serutinisation; 14
of these studies were rjected leaving 30 studies which were included in the review: All included stodies were cross-sectional
surveys and addressed physicians’ opinions of anticosgulation in AF as a primary or secondary alm. Increasing age,
increased bleeding risk, previous bleeds, falls risk, co-morbidities and ability to comply with treatment influenced whether
physicians would prescribe anticoagulaton for AE

Condusion: physicians are reticent to recommend warfann for clderly patients in AF, despite evidence of increased beaefit
in these patents compared with younger patients. Risk of falls and previous bleeding were also shown to be disproportion
ate barners to warfarn prescription, Farther studies are required to determine how best to overcome these perceived bar-
riers to appropriate anticoagulation.

Keywords: atrial {itviiation, anticocgulation. physicion attitude, systeratic review. ageing, elderly

Introduction Several randomised controlled trials show that warfarin
reduces stroke risk significantly when compared with
Atrial fibrillation (AF) is the most common sustsined  aepirin or placeho [7-11]. A receat systematic review of this
cardiac archythmia 1], The prevalence of AF ia those 65 evidence suggests that this amount to 23 isehaemic strokes
years of age is 4.7%, nsing to around 9% in those aged  qved yearly per 1,000 participants given warfarin [12],
80-89 years 2, 3]. Owing to the growing popuiation of Howsver, anticoagulation is associared with a small
elderly individuals, the prevaleace of AF i expected 10 byt significant incresse in the risk of major bleeding [12].
increase 2.5 fold during the first hall of this century [4]. Thus, when prescribing warfirn for AF, physidans must
A dispnosis of AF is assodated with serious heaith  welgh up the potential benefits (stroke prevention) against
implications, including 2 5-fold increase in stroke osk (1. potential risks (increased risk of bleeding) in consultation
When stroke occurs in assaciation with AF the outcome is  with the patient To wid clinical decision-making, several
less fayourable, with longer hospital stays compared with  to0ls have Ibeen developed incuding the CHADS,
stroke patients without AF [14]. (Congestive heart failure, history of Hypertension, Age
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275, Diabetes mellitus, past history of Stroke) scoring
system [13].

Despite this, many patients who, according to guidelines,
should be anticoagulated, are not receiving this treatment
[6, 15, 16]. A recent publication by the National Instinte
for Heslth and Clinical Excellence (NICE} suggests that, in
the UK. 40% of patients with AF who are eligible for
anticoagniation are not receiving it [17).

A better understanding of the factors percedved by phys-
icians to be barriers to antcoagulaton is critical before we
can address the widespread underprescription of anticoagu-
lation for AF Thus, the aim of this systematic review was
0 identfy and collate all studies where clinicians” views
about anticoagulation have been sought, and their practice
assessed via hypothetical case scenacos, In doing so, we
wished to identify the fictors which physicians have
reported as important when making decisions about antic-
oagulation for AE

Methods

Search strategy

Our search strategics are availsble as supplementary data in
Age and Ageing online (Appendix 1), The aim of these
searches was to identify all studies which provided dats on
physicians’ attitades and hypothetical practice regarding the
use of anticoaguiation themipy in patients with AE The
databases included were MEDLINE  (1950-present),
EMBASE  (1980-present), CINAHL  (199%4-present),
PsyeINFO (1987 present) and Web of Knowledge
(1970-present). Bach database was searched using the cor-
responding scarch strategy beeween 18/11/10 and 22/11/
10,

Study selection

One author (DP) assessed all titles and abstracts and

obtained full text srticies of potentially relevant studies.

One author {D.P) applied the following inclusion crteda to

retrieved full texts; any uncertainties about fulfilment of

inciusion erteria were discussed with s second reviewer G,

M) and a consensas reached:

* Study type: observational stadies using surveys to examine
physicans’ attimdes and hypothetical pmactice regarding
anticoaguiation for patients in AF

* Study group: practicing physicians of any medical specialty
or grade.

* Date of publication: Only studies published after 1989
were incduded as this was the year of publication of the
first large randomised controlled trial of antdcoaguiation
for stroke prevention in people with chronic AF [7].

* Sampling method: no restrictions based on sampling
method.

* Sample size: no restrictions based on sample size

676

* Method of data collection: any form of physician survey,
inchading (but not restricted to} questionnaire, clinical
vignette and interview, which explores physicians’ attitudes
regarding antcoagulation therspy for patients in AR

The following types of study were excluded:

* Qualitative studies

» Unpublished studies

* Studies not available in the English langusge

Data extraction and analysis

Dats from elipible studics wese independently extracted by
two reviewers (DP and [B) into a paper data extsaction
form. Methodological quality of included studies was
assessed based on erdteria lsted ia the *Strenpthening the
Reporting of Observational Stdies (STROBE) statement
and the Cochrane Reviewer’s Handbook [48, 49), Al
extracted data were tabulated, and 2 narmative syathesis was
performed. The data were not suitable for meta-analysis, a5
different clinical scenarios had been provided in different
papers.

Results

Study characteristics
The authors identified 30 smdics [18-47] which fulfilled
the inclusion ceiteria (Figure 1)

Fourteen studies [50-63] were excluded after assessment
of the full text versions for the reasons shown in Figure 1.

The included studies comprised 8,768 responding phys-
ieians in total (Table 1), The number of physicians included
in cach soady ranged from 14 [41) 1o 711 [32), with 3 mean
number of 292 physicians.: Response rate {number of phys-
icians included /munber of physicians approached) runged
from 18 [45] w0 909 (36].

The primary aim of 25 studies [18-23, 25-30, 32-38,
40-45] was to assess attitudes, prctice and/or knowledge
regarding anticoagulation thempy for patents in AF among
differesit physician groups. The five other stadies did
include this aim; however, it was not the primary aim.

In 19 of the studies, physicians were given a range of
clinical vignettes and asked what their course of action
would be in the care of each hypothetical patient [18-23,
25, 27, 31-33, 35, 37-38, 40-42, 44-45). Ia the remainiag
11 studies, and as additional information in some of the
sforementioned 19 studies. attitudes were assessed via
different methods.

The esults from all 30 snxdies are presented in Table $1
{see Supplementary data available in Ag awd Agang online).

Patient age

Twenty-two studies discussed the importance of patient age
[18-26, 28-29, 32, 34-38, 42-45, 47]. Sevenl smdics used
a matched palr of clinical vignettes in which the only
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30 studies included [18-47) I

Figure 1. Flow diagram of study search and selecnon,

difference beoween vignettes was the age of the patient
(Table 2) [18, 20-23, 32, 35, 47]. The results of these com-
parisons show that physicians were less likely to anticoagu-
lare pacents aver 70 compased with pavents under 70 1a all
but one of the matched pairs, when both groups are
asymptomatic and have no contmaindications to warfarin
therapy [18, 20-22, 35]. When patients in both age proups
have an additionn! risk factors for stroke, the results are
similar [23, 32, 47).

[a some smdies, physicans were asked direct gues-
tions regarding thelr opinion of antcoagulating elderly
patients, mther than linking this to & hypothetical situ-
ation, When this was the case, advanced age was still
considered an Impartant barder in relation 1o preseribing
warfatin therapy, and was consistently associsted with
lowver rates of ) (see 'Table 81,
Supplementary data available in Age and Aging online)
[19. 20, 24-26, 28, 29, 34, 36, 37],

Ia mwo smdies (29, 43| physicians were asked if they
thought that the benefits of anticoagulation therapy out
weighed the risks in elderly patients One sty [29] foand
that anly 56% of physicians agreeed with this smatement
(when elderly considered >75 years). The second study [43]

Number of studies d froen initinl
searches:
o MEDLINE: 371
o EMBASE: 811
o CINAHL: 32
o PuyceINFO: iS5
o Web of Knowledge: 146
o Totak 1375
1375 utles and ubsaracts serecocd
1331 wrredevant studses excluded ]
v
4 full 1exs articles obtained 14 stwdies excladed for the following reason:
o 7 were conceened with other aspects of
AF management and did not
specifically nddrness physicians”
attitudes sowands unticoagulation for
AF [80-56).
o 4 wene hased on real patients and real
peactice, rather than hypothetical

scenarios |57-60L

o 2 excluded because they were not
available in the English language (61,
2]

o | excluded because it wans the wrong
ssudy design (Population based,
matched pair before and after amalysis)
1631

reported agreement from 63% of physicians (whea elderly
considered >065 years).

Bleeding risk

Thirteen stdies discussed the importance of bleeding sk
as a factor in the prescription of anticoagulstion for AF
|20, 23-25, 32-37, 39, 41, 42|, Having 3 history of bleeding
or sipnificant sk of bleeding was seen as aa imporant
barrier to anticoagnlation by 12 of these 13 stadies [20, 23,
25, 32-37, 39, 41, 42). In the remaining study, bleeding rsk
was considered important in determining whether to start
wartarin by only 8% of physicians (24].

Three studies [23, 35, 42] sent out 4 matched pair of
clinical vipnettes between which the only vagable was the
bleeding risk, or the bleeding history, of the patient
involved. Direct comparison of these vignettes showed
rates of warfarin use of 41 [26], 38 [35] and 3519% [42]
when the patient had a history of bleeding, compared with
rates of warfarin use of 81 [26], 91 [35] and 63% [42],
respectively, when the same pacent bad no history of
bleeding,
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Table 2. Comparison of matched pair vignetes in which

patient age was the only vaduble
Soady author-and dave Percentage of physicuns recommending
warfarn for padent In AF with no
dicationa to warfarin (sge)
Parserst <7 years Pacienit >0 yean
Cung e at (1990) (18] 4T (39) 3% (73
McCrory = af (19955 20} G (65) 8% (73)
King e 2f (1995 [21] A5 (<40 26% (T4)
Lip « ul. (1956) 22§ B (40) 43% (70
Beych o & (1956) 2} Bl% (65) 457 (8S)
Peterson ¢ al (002} (32 96% (63) 1% (T5)
Gross o al. (M43) 38 8% A 91% (76)
Vassilikos o of 2000) [47) 4% (25-50) K (>75)

Risk of falls

Ten smdies reporred physicians’ views in relatian to the risk
of talls [25, 29, 34-36, 39-42, 44|, Falls risk was perceived
w be an importan: barnier in nine of these smdies (25, 29,
34, 35, 39-42, d]. In the remaining study [36), falls risk
was considered @ significant barrier 1o warfarin prescription
by only 1(#% of general practtioness and 8% of cardiolo-
gists, The meaning of ‘risk of falls’ was variable between
papers, with the majority not providing a4 specific
defiison.

Co-morbidities

Seventeen studies [18, 19, 21, 22, 25, 29, 32, 35, 36, 39-46|
reported  physicians” views in eéation to comorbidities.
Chronie aleoholism was included in the scenatios in two
studies (18, 39] and was an important barrier in both
studies. Data regarding cogaitive impairment were provided
by six studies [25, 29, 35, 36, 40, 44]. Five studies asked
physicians if cognitive impairment was an mmportant barder
to antcoagulation. The results of this, in teems of percen-
tage of physicians who agreed, mnged from 3 [36] w 98%
[29], showing wide variation in opinion between physicians,

Patient’s ability to comply with treatment

Seven smdies [20, 26, 34-36, 44, 47] reported physicians'
views relating o patients” ability to comply with treatment,
and this was considered an important barrier by all seven
of these stadies.

Most cited reasons not to anticoagulate

In addition to providing the ontcomes discussed above, 19
sadies [18-20, 25, 26, 28, 29, 32-37, 39-42, 44, 46] aiso
produced a making order of outcomes most commonly
cited by physicans as barders to the administmation of
anticoaguliation. Bleeding sk was the most cited reason
not 1o anticoaguiate 1n 11 soadies, falls risk in 4 studies, age
of patent in 2 studies and patient compliance in 2 studies

{a table of this information is availsble as supplementary
data in Age und Ageang online).

Methodological quality

The use of the methodological quality checklist showed
that the quality of reportng was penerilly gpood, Ten studies
[23. 25, 27, 30, 34, 36, 37, 39, 41, 46] had a response rate
over 65%. FEight studies (36, 37, 39, 42-45, 47| acuvely
described efforts to reduce potential sources of bias,
However, six studies [19, 21, 25, 28, 29, 32] did not discuss
Lmimtions of the smdies and cleven authors [18, 20, 21, 24,
25, 28, 32 38, 39, 45, 47] did not adequately discuss the
possibility that the physicians who participated in the study
were 0ot representative of the populaton. This informanon
is presented in tabuolur format as Supplementary dam in g
and Ageing online,

Discussion

Key findings

Age, risk of bleeding, risk of falls, co-morbidities {cognitive
impairment and alcoholism) and patients’ ability to comply
with treatment were all important barriers 1o effective
anticoagulaton,

The most steiking result of the review is the extent to
which physicians are reticent to administer warfarin 10
eiderly patients, even if these patents ane otherwise healthy.
Physlclans become even mote reluctant when a patient Is
sged greater than B0 years, This pattern is observed
throughout all specialties and grides of medical practice
included in the review (Table | and see Table SI,
Suppiementary data avaiiable in Age and Aging online.).

How does reported practice relate to evidence?
NICE puidelines supgest that warfarn theeapy has a greater
benefit in patients over 75 as they are at 2 higher nisk of
stroke than those under 75 [6]. They also suggest that
patients aged 65-75 may benefit from warfarin, especially if
there are co-existing nisk factors for stroke, Finally, patients
ander 65 are at a relatively low sk of stroke, even in the
presence of additional sk factors and thus are better
treated with an anti-platelet agent [6].

A recent analysis by van Waleaven of @l suggests that the
absote theeapeutic beaefit of anticoagulation for patients
at risk of stroke rses significantly with sge. [n accordance
with this, they strongly recommend that advanced age
should not be cansidered 2 contmindication to anticoagula-
tion [74],

Recent guidelines issued by the European Socicty of
Cardiology (ECS) have echoed this, piving even more
weight to advanced age as & risk factor for stroke, and thus
a5 an incentive for prescrpton of anticoagulation [73].

This review sugpests that these guidelines are not being
adbered to in clinical practice. Of the eght studies [18, 20—
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23, 32, 35, 47] which directly compared matched pains of
patients with age as the only variable, sx stdies [18, 20—
23, 32) showed thst physicians were less inclined to admin-
ister warfarin thempy in 4 patient over 70 yeirs of age,
when compared with a matched patient under 70 years of
e,

Why does this discrepancy between evidence and
reported practice exist?

Physicians may argue that it is unusual to see a patient over
70 years old with no health problems other than AF, and
who is directly compamble with a younger patient with AE
Advanced age often goes hand-in-hand with other rsk
factors for bleeding such as polypharmacy, cognitive
impairment and risk of falls,

However, this review highlights that cven when an
elderly patient is m good heslth, and when that patient
does qualify for anticoagulation, it is often still assumed by
physicians that contmindications to warfagn therapy arc
present. These assumption may be & crucial reason as to
why 40% of patients with AF who are eligible for anticoa-
pulation thempy are oot receiving this potentially lifesaving
treatment [6].

Additional findings
Bleeding osk was also considered 2n important barrier to
anticoagulation and was the most commonly dred reason
not o anticoaguiate. Several of the included studies
reported that a history of gastrointestinal (GI) bleeding
would significantly deter physicians from anticoagnisting a
patent [25, 32, 35|, Recent evidence suggests, howewer,
that due to advances i detection and eradication of
Hedieobacter pylor, patiears who haye had an uleer-related G1
bleed in the past and have subsequently received treatment
for this are at no greater risk of a re-bleed than a person
without this history [64]. Care must be taken however in
patients taking non-steroidal anﬁ-inﬂammm)ry druge as
these medications confer an angoing GI bleeding risk [65].
With repards to intracranial bleeding nsk, physicians
often consider a padent’s risk of falling before anticoagulat-
ing, Falls risk was an important barrer to anticoagulation in
the studies we incloded, with one smdy reporting that 98%
of physicians would not consider warfann if a patient bad a
high nsk of falling [40]. Despite this, evidence suggests that
a predispositon to falls should not be considered an auto-
matic contraindication to unticosgulation therapy [66, 67].
In 3 recent study, ManSoniing « ol used a Markov
decision analytic model to ascertain the deal therapy for
elderly patiente with AF who are at risk of faling, They
found that, for a patient with an average fsk of stroke from
AF (5% per vear), it would require the patien: w0 fall
roughly 30 times per year for the risks of anticoagulant
therspy to outwelgh its benefits, in terms of intracranial
bleeding [66]. The mean aumber of falls sustained annually
by eldedly individuals who fall is, however. only 1.81 [72].

The same study also highlights that the risk of incurring
ather sipaificant injures from falls, such as fractures, s far
higher than the risk of intracranial bleeding [66].

Our review suggests therefore, that both a risk of falls
and 3z rsk of blkeding arc dupropenionate barriers to
anticoegulation.

The meaning of the term ‘rsk of fals' was not congru-
ent between all studies, Some pave lttle detall as to the
level of risk, or whether the hypothetical patient in question
had fallen in the past and how often. In practice this differ-
ence would be considered extremely important when asses-
sing & patient’s suitability for anticoagulation, and should be
taken into scconnt. Similarly, the exact ing of thw term
‘bleeding rsk’ was not provided by all studics. Indeed,
many methods of calenlating bleeding risk, such as the
HAS-BLED (Hypertension, Abnormal renal/liver function,
Stroke, Bleeding history or predispositon, Labile inter
nationsl normalised mto, Bldedly (>65 years), Drugs/
alooho! concomitantly) score, include elderly age as a factor
[75].

Evidence is less clear sbout the risk and benefits of

anticoagulation in patients with cognitive impairment, lco-
holism and a patient’s ability to comply with treamment.
These patients are usnally excluoded from clinical trials
assessing the risks and benefits of anticoagulation in AF
and, consequently, sound clinical udgement is required in
these cases [68]. In addition to this, the exact meaning of
‘cognitive impairment’ was not stated by some smdies,
making it difficult ro draw firm conclusions.

Other research in the field

To the best of our knowledge, this is the only systematic
review of perceived barriers to anticoagulation which aims
to identify the importance of the particular barriers to its
prescription, muther than quantify the extent of its under-
utilisation. As mentioned in the introduction, some work
has beea done in an attempt to identify zo what extent war-
tarin is under-utilised. sand 2 systematic review of this evi-
dence has been carmed out [69].

Relevance of the review

In 2009 the NHS published 2 docoment mamed Guidance
on Risk Assessment and Stroke Prevention in Atrial
Fibrillation (GRASP-AF) [17]. This risk stratification tool
aids GPs with clinical decision-making feganding anticoagu-
lant themapy tor AE The tool aims to identify those patients
with AF who, according to their calenlated CHADS, score,
qualify for warfarin thempy and yet are not receiving it
However, the wol does not assess these patients’ contrain-
dications to warfana,

Strengths of the review
The search strategy was extensive and the authors believe it
to be very unlikely that any relevant published studies were
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missed. In addition to this, the inclasion criteria were delib-
crately broad in order to include all wlevant pablications
from a wide varety of medical specisltes and levels of
training, The studies in the review also span the entirety of
the two decades from when warfarin as stroke prevention
was introduced until the present day.

Limitations of the review
Only smdies that were available in the English anguage
were selected. All unpublished data were excluded from the
review; leading to the possibility of publication bias It is
hoped that thie bias will be minimal however, a5 the studies
under review focus on opinions rather than positive or
negative resalts, which should mean that publication bias is
Only studies published after 1989 were iacluded in the
review as this was the year of publication of the first large
madomised controlled trial comparing oml anticoagulation
with placcbo in the prevention of stroke in pateats with
chronic AF [7]. Despite this, some of the eariest studies
incinded in the review may still have been conducted at a
tme whea anticoagulation was aot as extensively ander-
stood as it is now, which mesns that attiondes expressed in
these studies may not reflect our current understanding,

Limitations of included studies

The tesults of this review are based upon physicians’ self-
reported practice and thus may not reflect sctusl practice
with regard to warfarin therapy Furthermore, the low
response nte in some of the stdies limits penemlisabifity

Methodological quality

The quality assessment included in the review suggests that,
in general, the studies were carried out well. Therefore, we
do not feel that variations in the guality of the evidence
inflaence the results of this review

Implications for future research

Further work needs 1o be done to increase rates of anticos-
gulation, and fure guidelines should specifically address
the barders described in this review. The need for more
clearly defined guidelines is a view that is shared by the
tatest Cochmne review of oral anticoagulation for stoke
prevention [70],

The GRASP-AF initiative, is undoubtedly & step in the
right direction, however its use should be exteaded for use
in all specialties i which patients with AF are cared for.
The efficacy of the GRASP-AF tool is, as yet, unknown, as
it has been 2 relatively recent introduction, and audit will be
important to assess this,

682

Conclusion

Physicians report that age is & significant barrer to aaticoa-
gulation, despite good evidence of its effectiveness in oider
people. The nsk of falls and bleeding risk were also found
to be disproportionate barrers to antdcoagulaton when
compared with guidelines [6, 64, 66, 67).

The discrepancies highlighted in this systematic review
are likely o be a2 significant part of why up o 40% of
patients in the UK who would benefit from anticoagulation
thempy are not recetving it {17).

Key points

* This review has found that advanced age is an important
barrier to the preseription of warfarin, despite guidelines
attempting to promote the opposite.

* A patient’s bleeding dsk and falls risk are also dispropor-
tiomate barriers to warfarn therapy.

» Further studies are required to determine how best to
overcome the barriers highliphted here.
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Abstract: Warfarin therapy reduces morbidity and mortality related to thromboembolism, Yet
adherence to long-term warfarin therapy remains challenging due to the risks of anticoagulant-
associated complications and the burden of monitoring. The aun of this paper 15 10 review
determunants of adherence and persistence on long-term anticoagnlant therapy for atrial fibril-
lation and venous thromboembolisin. We evaliate what the current literature reveals about the
impact of warfarin on quality of hfe, examine warfarin trial data for patterns of adherence, and
surmmarize known risk factors for warfarin discontinuation. Studies suggest only modest adverse
effects of warfarin on quality of life, but highlight the variability of individual lifestyle experi-
ences of patients on warfunn. [nterestingly, chinical trials comparng anticoagulant adherence
to alternatives (such as aspirn) show that discontimuation rates on warfarin are not consistently
higher than in control arms. Observational studies link a number of nsk factors to warfarin
not-adberence meluding younger age, male sex, lower stroke risk, poor cognitive function,
poverty, and higher educational attamment. In addition to differentiating the relative impact of
warfann-assocuted comphications (such as bleeding) versus the lifestyle burdens of warfarin
monitoring on adherence, future mwestigation should focus on optunizing patient education and
enhancing models of physician-patient shared-decision making around anficoagulation,
Keywords: anticcagulation, warfarin, adherence, persistence, thromboembolism

Introduction

Therapy with vitamin K antagomists such as warfarin is highly effective in reduc-
ing morbidity and mortality related to thromboembolism. Numerous trials have
demonstrated a clear benefit to treating patients with atrial fibrillation and consensus
guidelines now recommend routine anticoagulation in many patient groups with atrial
fibrillation.™ Similarly, some guidelines have advocated for indefinite anticoagula-
tion in certain subsets of patients with venous thromboembolism.* At the same time,
recent efforts to enhance patient safety have identified anticoagulants as “high risk”
medications, the proper use of which requires particular scrutiny to maximize clinical
safety.” Despite data supporting the use of long-term anticoagulation in a number of
patients and increases in physictan prescription of appropriate anticoagulant therapy.™
maintaining patient adherence on long-term warfarin therapy remains a significant
challenge due to the risks of anticoagulant-assoctated bleeding complications and the
burdens of frequent monitoring and dose-adjustment, Moreover, provider concerns
around patient compliance with anticoagulant regimens likely prevent more widespread
adoption of indicated anticoagulation therapy.”
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The aim of this paper is to review known determinants of’
patient adherence and persistence on long-term anticoagufant
therapy for atrial fibrillation and venous thromboembolism.
We evaluate what the current literature reveals about the
impact of warfarin use on quality of life, evaluate existing
clinical data to identify patterns of patient adherence to
warfarin, and summarize what is known about the major risk
factors that influence warfarin discontinuation.

Common indications for long-term

anticoagulation with warfarin

Prolonged war farin therapy is indicated in a number of ¢lini-
cal scenarios other than atrial fibrillation and venous throm-
boembolisin, including for prosthetic heart valves.” However,
clinical application of available guidelines for atrial fibrilla-
tion and venous thromboembolism remains somewhat umque
in that patient preference and values are emphasized as
important contributors to the decision to begin and maintain
warfarin therapy.>* Also, physicians demonstrate reluctance
to strictly follow guidelines in atrial fibnilation and venous
thromboembolism in part due to the perceived barriers to
warfarin success in their patients as well as recognition that
guidelines around appropriate anticoagulation are difficult
to generalize to all patients.*" In other words, indefinite
war farin use in atrial fibrillation and venous thromboembo-
lism can be viewed by some patients and clinicians as more
optional and subject to ongoing comparisons of the risks and
benefits of therapy. As such, these clinical scenarios offer
a unique opportunity to evaluate the way patient behaviors
and preferences impact medication adherence,

Atrial fibrillation

Atrial fibrillation is the most common c¢linically significant
arrhythmia, affecting around 2.3 million people in the United
States - a number bound torise dramatically as the population
ages in coming decades, ' Atrial fibrillation is an important
independent risk factor for stroke, accounting for 15% of all
strokes in the US and up to 36% of all strokes occurring in
patients 80 to 89 years old. " Overall, atrial fibrillation confers
a4- 5-fold merease n ischenme stroke nisk, and patients lefl
untreated for atrial fibrillation face a 4.5% risk per year of
suffering a stroke.™'

Nurmerous well-designed clinical trials demonstrate that
oral vitamin K antagonists such as warfarin sodium sub-
stantially reduce the risk of arrial fibrillation-related stroke,
such that treating only 32 patients with atrial fibrillation
prevents | stroke.'“* Moreover, adjusted-dose warfarin is
superior to available alternative treatment options, such as

anti-platelet therapy with clopidogrel and aspirin.’ Based
on the cumulative clinical trial data weighing the benefit
of stroke prevention versus the risk of adverse effects from
warfarin such as bleeding, consensus opinion recormmends
long-term (lifelong) warfarin treatment (goal INR 2.0-3.0)
in patients with additional risk factors for stroke, such as
previous stroke, older age, hypertension, diabetes mellitus,
and congestive heart failure, '

Venous thromboembolism
Clinically signiticant venous thromboembolism, particularly
deep vein thrombosis (DVT) and pulmonary embolism
(PE), represents & considerable public health concem with
an annual incidence of about 1040 per 100,000 in the general
population*-** and with PE causing up to 200,000 deaths
annually in the US.“ Randomized trials have clearly demon-
strated that at least 3 months of warfarin is more effective in
preventing recurrent venous thromboembolism than shorter
durations. However, certain patient sub-groups, such as those
with active cancer or idiopathic venous thromboembelism,
have higher rates of recurrent venous thromboembolism and
thus may benefit from life-long anticoagulation. ™ At the
same time, the benelits ofreducing venous thromboermbolism
recurrence risk must be balanced with an increased bleeding
risk and may be strongly mfluenced by patient preference.”
Although several promising strategies have been developed
to help estimate a person s risk for venous thromboembolism
recurrence, there remains no validated risk scheme that can
help clinicians risk-stratify patients to appropriate duration
of anticoagulation therapy. %42

The 8th American College of Chest Physicians Consensus
Guidelmes currently recommend indefinite anticoagulation
in the following patient subgroups: (1) patients with a first
unprovoked proximal DVT without risk factors for bleeding
and for whom adequate anticoagulant monitoring is achiev-
able, (2) patients witha second unpeovoked DV, (3) patients
with concomitant cancer.’

Translating evidence-based
recommendations into

the clinical setting

Despite evidence supporting long-term anticoagulant therapy
in certain patients, multiple factors, including the necessity
of frequent international normalized ratio (INR) monitoring
and drug-drug and diet interactions make the translation
of evidence-based recommendations into “real-lite” chal-
lenging. ™ Clearly, tight warfarin control within & narrow
therapeutic range is an important practical consideration
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since supratherapeutic INRs (especizlly =-4,0) raise the risk
ofsevere bleeding complications such as ntracranial hemor-
rhage. "***-** Likewise, warfarin under-dosing puts patients at
significant risk for thromboembolism and stroke. **** Despite
the importance of maintaining warfarin in a therapeutic range,
nearly one-half of patients with atrial fibrillation who had
stroke despite intention-to-treat with warfarin had inadequate
anticoagulation (INR < 1.5) and 30% were not actively
taking warfarin at the time of their stroke.” Data suggest
that patients maintain a target INR level only about 50% of
the time™ and that as many as 22%-33% of patients newly
started on warfarin for atrial fibrillation discontinue therapy
within the first year of treatment. "

Clearly, the appropriate translation of evidence-based
recommendations to the real world remains a challenge.
Because many patients benefit from appropriate lifelong
anticoagulation with warfarin, insights into adherence and
reasons for discontinuation have critical implications for
improving the quality of anticoagulant care.

Impact of long-term warfarin
therapy on quality of life

Warfarin has a narrow therapeutic window, requiring fre-
quent blood tests and dose-adjustments.*” Warfarin effects
also may vary in response to changes in diet and other
medications, The challenges in maintaining warfatin in an
appropriate therapeutic-range combined with increased risk
of both major and minor bleeding may contribute 1o dif-
ficulties in convincing patients to take chronic warfarin as
well as remain compliant with recommended treatment and
monitoring. Despite methodologic challenges when attempt-
ing to formally quantify quality of life,"" studies have gener-
ally challenged assumptions that long-term warfarin therapy
significantly and negatively impacts patient quality of life.
Warfarin appears to have at most a modest impact on quality
oflife, and studies suggest a wide range of interpatient vari-
ability of quality of life experiences on warfarin, supporting
the merit of incorporating individual patient preferences into
war farin treatment decisions.

Health-related quality of life can be estimated as a sub-
jective measure of how physical impediments as well as
psychological and emotional discomfort impact a persons
day-to-day life, A medication’s net impact on a patient’s
quality of life can be thought of as a balance between the
potential side effects of a medication, the burden of com-
plying with an appropriate dose of the medication, and the
medication’s ability to prevent the targeted adverse health
outcome.

Qualitative studies and patient interviews have identi-
fied several domains that come into play when considering
the impact of long-term war farin therapy on quality of life
(Table 1). These include the inconvenience of taking the
medication, inconvenience of frequent blood monitoring,
perceived efficacy of the medication, perceived safety of
the medication, anxiety related to potential and actual side
effects of the medication, patient autonomy, the quality
of information given to patients by physicians and shared
decision making before starting the medication, symptom
alleviation {or prevention ), and impact of the medication on
physical activities.*’ In gualitative studies, the most com-
monly cited difficulties for patients on long-term warfarin
include the burden of regular clinic visits, dietary and alcohol
restrictions, and worrying about side effects and drug-drug
mteractions, !

However, attempts to formally quantify the effects of
warfarin on quality of life have found relatively small effects
even when compared to medications (such as aspirin) that
do not require the monitoring and restrictions of warfarin.
This may be related in part to the value patients place on
the potential of warfarin to prevent adverse health ontcomes
(especially debilitating stroke) over the risk of adverse drug
effects or meonvenience of the drug regimen.** Physicians,
in fact, may tend to over-emphasize the impact of long-term
warfarin on gquahty of life, and many have speculated that
mismatched expectations between physician and patient
perceptions of risks, benefits, and lifestyle burden of long-
term warfarin may have important implications in under-
prescribing and medication compliance patterns, 4444

Patients demonstrate considerable variability in their
quality of life preferences regarding warfarin therapy for
stroke prevention. One study interviewed patients with
atrial fibriflation to gquantify the impact of stroke using a
time-tradeoft’ method and found that 83% considered a

Table | Factors that may influence quality of life for patents
taking warfarin

Inconvenience of taking the medication

Inconvenience of fraquent blood monitoring and dinie visits
Perceived efficacy of the medication in preventing adverse outcomes
(le, swroke)

Anxiety related to potential and actual side effects of the medication
Anxicty about potential drug-drug interactions

Extent of shared decision making b 1 the physician and patient
when starting the medication

Quality of information given to patients by physidans

Impact of the medication on physical activities

Dietary and alcohol restrictions

Patient Preference and Adherence 2010:4
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major stroke to be equal or worse than death.®’ However,
about 10% of patients estimated that the same type of stroke
would decrease their quality of life by less than 50%. These
patients also generally considered stroke prophylaxis with
warfarin to have nearly no negative impsact on their quahity
of life overall, and about the same as using aspirin for stroke
prevention. However, 16% of patients estimated their quality
of life on warfarin so low that treatment with aspirin alone
would actually be preferred in terms of quality-adjusted life
expectancy. Acknowledging that indirect measurements ol
quality of life, such as by using time-tradeoff estimation, are
artificial and difficult to apply to actual patient experience,
this study indicates that individual patient pre ference is likely
1o play a role in ultimate adherence to a given prophylaxis
regimen,

Only one major randormized controlled trial has examined
in detail the impact of long-term warfarin therapy on quality
of life." Thas trial randomized patients with non-rheumatic
atrial fibrillation to adjusted-dose warfarin versus control.
The study followed patients for over two years and regularly
assessed quality of life with validated scales measuring
overall functioning, well-being, and health perceptions.
Of patients taking warfarin in the study, only 11% of patients
agreed that *1aking warfarin restricts my life-style,” 22% said
“I worry a lot about the side effects of warfarin,” and 3%
agreed “I would be more physically active if [ did not take
warfarin” Overall, no significant differences in global qual-
ity-of-life were found between warfarin and non-warfarin
treated patients. However, the study noted that bleeding
complications resulted in worsened adverse health percep-
fions and distress,

Studies of elderly patients (=75 years) in the United
Kingdom used a validated version of the short form (SF)-36
to measure quality of life before and 6 months afler starting
warfarin therapy for atrial fibrillation and failed to dem-
onstrate a negative quality of life impact from warfarin,
regardiess of length of warfarin therapy.'*** In another
study, structured imerviews of 21 older patients (average
age 74 years) with atrial fibrillation on warfarin explored
patients’ experiences within four domains including “impact
on daily life” and “patient satisfaction,” finding that for
the most part, warfarin was well tolerated and did not pose
heavy additional burdens or lifestyle changes; in fact, qual-
ity of life appeared to be more influenced by the patient’s
underlying comorbid conditions.* At the same time, the
study acknowledged a wide range in the perceived impact
of warfarin therapy, where —25% of patients stated that
adhering to warfarin has at least some negative impact on

their daily life. Locadia et al studied quality of life differ-
¢nces among younger patients (average age 60 years) treated
with three versus 6 months of warfarin for deep venous
thrombosis.* Similar to studies in patients with atrial fibril-
lation, there was no difference in quality of life between the
two groups at 6 months. Even among young (average age
51 years), indigent, minority patients studied at two Bronx
anticoagulation clinics, only 19% of patients on warfarin
reported limitations in their daily life.*

While available data argue against attributing a signifi-
cant negative quality of life impact to long-term warfarin
therapy, all of the studies have limitations. For one, we do
not know whether quality of life would have been more
negatively impacted in patients who were not selected to
start warfarin; similarly, little is known about quality of
life changes in patients who discontinued warfarin, Most
studies were of patients who already elected to take warfa-
rin, individuals who may be at baseline more comphant or
agreeable to chronic therapy. Greater variability in quality
of life may be more likely in unselected patients. '™ Also,
for the most part, studies have evaluated older patients and
potentially lack generalizability to younger patients who
might experience a more pronounced quality of life detri-
ment when forced to limit activities (like sports) 1o prevent
bleeding.*” Finally. the impact of experienced side effects
(ie, bleeding), even 1f minor, likely plays a significant role
indetermining patient’s quality of life while taking warfarin
and needs a more robust assessment in future quality of life
analyses.

Several anticoagulation-specific quality of life measure-
ment tools have been developed in recent years with the
goal of better measuring nuances related to long-term anti-
coagulation therapy effects on quality of life.****** Future
studies using these tools, especially given the development of
novel therapies that do not require the monitoring and dose-
adjustment burdens of warfarin,** may uncover important
details of how quality of life issues interact with patient
experiences on long-term anticoagulation,

Adherence to anticoagulation

in clinical trial settings

Randomized clinical trials that randomly assign patients to
cither warfarin or an alternative agent can help illuminate
the risk of non-adherence related to warfarin, independent
of potential confounding factors that affect the validity
of observational studies. Because patients are randomly
assigned to either warfarin or an alternative, risk factors that
may be related to adherence should be equally allocated,
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The majority of warfarin trials have been non-blinded, where
only patients randomized to warfarin undergo regular INR
testing, In these studies, both medication side-effects and
the burdens of monitoring may be factors contributing to
non-adherence,

The original clinical trials comparing oral anticoagulants
to placebo or aspirin did not consistently demonstrate a
compliance difference between the two arms, Some trials
reported higher rates of discontinuation in patients ran-
domized to oral anticoagulants'®*' while others showed no
difference.’’-1%%

The Atrial Fibrillation Clopidogrel Trial with Irbesartan
for Prevention of Vascular Events (ACTIVE W) trial ran-
domized patients to oral anticoagulation or clopidogrel plus
aspirin,® The cumulative risk of permanent discontinuation
was only 7.8% for oral anticoagulation versus 13.8% for
clopidogre] plus aspirin, In comparison, the Birmingham
Atrial Fibrillation Trial of the Aged (BAFTA) study found
that elderly patients were more likely to discontinue war-
farin than aspirin therapy.”" After a mean follow-up period
of 2.7 years, 33% of individuals randomized to warfarin
discontinued therapy, compared to 24% of patients ran-
domized to aspirin. Notably, discontinuation rates were
relatively high in both arms and it is possible that the
burdens of warfarin monitoring weighed more heavily in
elderly patients,

Newer anticoagulants, such as oral direct thrombin
inhibitors and Factor Xa inhibitors may become promising
alternatives to warfarin and have the advantage of fixed
oral dosing without routine INR measurements, The Stroke
Prevention using an Oral Thrombin Inhibitor in Atrial Fibril-
lation { SPORTIF) III trial randomized patients to open-label
war farin versus Ximelagatran, a direct thrombin inhibitor.*
Although ximelagatran was taken twice daily at fixed doses
and did not require routine INR monitoring, 18% prematurely
discontinued ximelagatran while 14% discontinued warfa-
rin, The double-blinded SPORTIF V trial, where patients
randomized to ximelagatran had sham INR testing to mimic
on-warfarin treatment, found no significant difference m the
proportion of patients who chose to stop therapy (10.6% in
the warfarin arm versus 10.0% in the ximelagatran arm}.”
The recent Randomized Evaluation of Long-Term Antico-
agulation Therapy (RE-LY) trial compared the oral direct
thrombin inhibitor dabigatran to warfarin and showed 16.6%
discontinued warfarin at 2 years while 21.0% discontinued
fixed dose dabigatran.” In a subsequent randomized trial
comparing warfarin to dabigatran for treatment ofacute DVT,
treatment was stopped in 1.6% of patients on dabigatran for

Adhmncetoloﬁg_-tm agulati ) for thromb balism
non-adherence compared to 2.8% of patients on warfarin,
though the study was not designed to evaluate adherence
rates.”

In summary, discontinuation and non-adherence rates
on warfarin are not consistently higher than in control arms
of randomized clinical trials, although elderly patients
may be more likely to discontinue warfarin than aspirin.
Extrapolating these findings to general clinical care must
be done cautiously since randomized trials tend to recruit
highly motivated participants who may be more compliant
than unselected populations. Additionally, randomized tri-
als have frequent monitoring and follow-up related 1o the
study, which may lead to a higher adherence rate than in
general clinical care. Data from observational studies are
therefore useful to examine risk factors for non-adherence
in real-world settings.

Risk factors for poor adherence

to warfarin therapy

Large proportions of patients in whom warfarin therapy is
indicated do not take war farin, particularly for atrial fibrilla-
tion***" While the reasons for undertreatment are multiple,
the failure to initiate warfarin therapy is responsible for
a large percentage of underuse.***** At the same time,
data suggest that even in patients appropriately initiated on
warfarin therapy, many struggle to maintain adherence over
the long term. " Although as described above, there are
challenges m quantifying the negative mmpact of warfarin
on quality of life, several risk factors for non-adherence
to warfarin have been identified, including younger age,
male sex, low overall stroke risk, poor cognitive function,
poverty, homelessness, and higher educational attainment
(Table 2). Continuing to study and uncover contributing
risk factors for non-adherence is important due to the cor-
relation of poor adherence to lower proportions of time spent
in therapeutic INR ranges®™* as well as to worse morbidity
and mortality.”

Table 2 Factors associated with poor adherence to warfarin
therapy

Younger age

Male sex

Low overall stroke risk

Poor cognitive function

Poverty

Homelessness

Higher educational attainment

Employment

Reluctant receptivity of medical information

Patient Preference and Adherence 2010:4
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Preliminary dats from the Anticeagulation and Risk
factors in Atrial Fibrillation (ATRIA) Study suggest that
over one in four patients newly started on warfarin therapy
for atrial fibrillation discontinue therapy within 1 year.”
These results are consistent with data from clinical trials as
discussed above showing a 22% discontinuation in the first
year and 33% during a mean study period of 2.7 years in
patients randomized to warfarin versus alternative agents, ™
ay well as an observationa! study demonstrating that 26%
of patients older than 79 years newly started on warfarin
had stopped therapy within the first year.™ Although a high
frequency of hemorrhagic events partially explained the
significant discontinuation rate in one study,’”* discontinu-
ation rates were large even in studies without many major
bleeding episodes. '™

Despite the lugher nisk of hemorrhagic complications i
clderly patients, studies have found younger age to be a risk
factor for poar warfarin adherence.’” Men and patients
with fewer risk factors for stroke also appear to have lower
war farm adherence rates. 7

The INR Adherence and Genetics (IN-RANGE) study
examined the prevalence and risk factors of inconsistent
war farin use, " Using electronic pill bottle caps to monitor
patient adherence over 32 weeks, 92% had at least one missed
or extra bottle openmg and 36% mussed more than 20% of
the prescribed bottle openings. Analysis of the IN-RANGE
data linked poor adherence to several risk factors, including
education beyond high school and being actively employed,
but also to Jower mental health functioning and poor cogm-
tive functioning.™

In terms of educational attainment, the IN-RANGE
findings are consistent with previous case-control data,”
possibly because higher education may correspond to patient
confidence in independent decision making or decreased
trust in physicians. Fang et al showed that although limited
health literacy was associated with deficits in warfarin-
related knowledge, knowledge and literacy levels were not
significantly associated with self-reported adherence or INR
control.™ Active employment has been found to be a nsk
factor for poor adherence for both anticoagulation 4s well as
other diseases,”™* possibly because employed patients may
have greater competing time interests, While employment
may be linked to poor adherence, so might extreme poverty,
as data from an underserved urban population demenstrate an
association with higher self-reported adherence in individuals
with an annual income greater than $10,000,%

While race has been implicated as an independent
risk factor for adherence of certain medications, such as

anti-hypertensive medications,” ™ few studies have looked
at the impact of race on adherence to warfarin regimens.
Case-control data suggest a trend where non-compliant
cases were more likely to be non-white.” There i evidence
that some warfarin related racial disparities exist, including
worse INR testing frequency among African-American and
Hispanic patients" and increased likelihood of African-
Americans having subtherapeutic INRs,*’ However, none of
these studies demonstrated a difference in adherence based
on race, and further studies are needed to understand the
interaction, 1f any.

Investigation into psychosocial determinants specific te
warfarin adherence has been limited, but evaluation of medi-
cally ill patients in general has identified multiple associated
factors meluding depressive symptoms, perceived lack of
social support, poor cognitive function, and poor health
related quality of 1ife., ™ In a study of patients on warfarm
for non-valvular atrial fibrillation, patients with presumed
psychosocial risk factors for non-adherence, in particulas
substance abuse, had mereased risk for adverse medical out-
comes, though adherence rates were not directly assessed.™
Johnston et al found that only 9.7% of studied Medicaid
patients with new atrial fibrillation filled a prescription for
warfarin within 30 days of diagnosis.** In this cobort, alcohol
and drug abuse, psychiatric disease, homelessness, and lack
of caregiver support were inversely related 1o warfann use,
though the study could not differentiate between patients
who were given a preseription and failedto fill it versus those
who never receved a prescription, Cognitive functioning has
inconsistent associations with adherence, but such studies are
likely to be confounded by caregiver imvolvernent, '

In addition to psychesocial determinants of warfarin
uge, a few studies have mvestigated attitudinal correlates
to warfarin adherence. A study of patients in an academic
anticoagulation clinic evaluated self-reported compliance
and found that in addition to being homeless, non-married,
and having a higher pill-burden, patients’ perceptions of
barriers totaking warfarin correlated to worse compliance.™
Barriers measured in this case included the perception of
taking too many pills, the perception that taking warfarm
increases worry about bad health outcomes, and the percep-
fion that taking warfarin increases bruising and bleeding,
Qualitative data also hint at the potential impact of high pill
burden as a perceived barrier warfarin adherence. Inanother
analysis, Cruess et al found trends linking several attitudinal
assessment scores with warfarin non-adherence. ™ Of these,
higher “Information Discomfort.” specifically a measure of
“patient reluctance to hear information about their medical
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conditions and treatments,” was independently associated
with poor adherence.

In summary, patients often struggle to maintain adher-
ence with warfarin regimens, potentially leading to more
difficult INR control and increasing the risk for adverse
health outcomes,” Multiple risk factors seem to predispose
patients to inconsistent warfarin use. Among demographic
factors, younger age and male sex confer worse compliance,
while elderly patients may be among the most adherent
groups, In terms of medical comorbidities, a lower risk of
stroke confers worse adherence as does poor cognitive func-
tioning, Indirect data suggest that multiple comorbidities
and the associated high pill burden may enhance perceived
barriers to warfarin adherence among patients, Hemorrhagic
events on war farin surely influence future drug persistence,
but questions about the exact relationship of non-adherence
to bleeding and the relative weight of minor versus major
bleeding events needs further evaluation, Those with higher
educational attainment are less likely to demonstrate warfa-
rin adherence as are those currently employed, though the
reasons for this are not clear, Homelessness, poverty, and
lack of social support are associated with lower adherence.
Finally, attitudinal factors including the perception of bar-
riers to comphiance and reluctant receptivity of information
related to medical conditions may play an important role in
determining adherence.

Ultimately, the determinants of warfarin adherence in
an individual patient probably exist as a complex matrix of
interacting factors. Awareness of these factors and devel-
opment of strategies to overcome their influence represent
potentially important ways to improve not just initiation of
war farin therapy, but also the persisfence of that therapy.

Conclusion and future

investigations

Anticoagulant use will likely increase as the national
and worldwide population ages in coming decades. As
more patients are initiated on warfarin therapy and novel
anticoagulant agents are developed, further studies are
needed to elucidate the complex interaction of various
factors contributing to patient adherence and perssistence
on anticoagulation, It remains unclear whether monitor-
ing burdens significantly affect subsequent persistence on
therapy independent of the associated activity limitations and
bleeding complications of warfarin. Measuring the relative
impact of warfarin therapy on quality of life is challenging,
Newer classes of oral anticoagulants including direct throm-
bin inhibitors and factor Xa inhibitors offer the promise

of predictable pharmacokinetics and more specific factor
targeting that will limit the need for monitoring and may
have quality of life advantages over warfarin.* Interestingly,
a recent randomized trial comparing oral warfarin to the
oral direct thrombin inhibitor dabigatran demonstrated that
dabigatran was as good as warfarin at 6 months in prevent-
ing recurrent venous thromboemolism, and shared a similar
safety profile, but did not require laboratory monitoring
The study did not directly address quality of life differences.
As these new drugs continue evaluation and development,
quality of life measurement tools that are specific to anti-
coagulant therapy will be important when comparing the
efficacy of these agents with warfarin. ©

Clinicians likely influence persistence as well, as patients
are more likely to remain on anticoagulation if they have mul-
tiple thromboeembolic risk factors. Although major bleeding
events on anticoagulation are relatively uncommeon, minor
bleeds may significantly affect both clinician and patient
perceptions of the risk of therapy, and thus, subsequent
persistence,

Strict adherence to anticoagulant regimens is important
fo maximize the time spent in a therapeutic anticoagulation
intensity. In certain patient populations, such as those who
have impaired cognition, interventions such as monthly
medication organizers,™ interactive voice response systems.”
compliance-linked financial incentives,” and at-home war-
farin sel-management programs,”™* have shown promise in
improving adherence.

Attempts to enhance adherence and persistence in
individual patients must prioritize patient preference and
tatlor treatment options appropriately. Evidence highlights
a dramatic interpatient variability around perceptions and
preferences for antithrombotic prophylaxis, as well as
the problematic nature of physician assumptions about
patient preferences,” While patient knowledge about
war farin therspy seems & logical target for shaping patient
perceptions of warfarin, anticoagulation education and
health literacy alone have not proven to independently
predict adherence.” Further exploration of the type and
best delivery mode for that information will help shape
education strategies in the future.”** Furthermore, it
must be understood that in addition to overt prefer-
ences, more subtle patient attitudes — such as perceived
adherence barriers™ and lack of receptivity to medical
information® — may need to be addressed for successful
adherence, As such, future investigation should focus on
enhancing models of patient-physician shared decision
making around anticoagulation,**

Patient Preference and Adherence 2010:4
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RISK FACTORS & CURRENT RISK ASSESSMENT
TOOLS

There are many different risk factors identified for both stroke and bleeding; however, many risk assessment
tools only look at anticoagulated patients, younger patients, trial cohorts, etc. Ideal risk assessment tools will
reduce subjectivity and produce confident, patient-tailored decisions. Bleeding has also not historically been
considered as a determinant for use of anticoagulants. Part of the challenge for this roundtable is to
determine if the current bleeding risk tools are adequate for health care practitioners and the patients they
treat. Additionally, are there other risk factors or markers for risk—like plasma von Willebrand factor
(vWF)—that should be considered when making assessments?

Stroke Risk Assessment

CHADS: Score and Stroke Rate

C Congestive heart failure

H Hypertension

Age 275

Diabetes mellitus

S, Stroke/TIA/TE

O NP [P |, |R

Maximum score

TIA = transient ischemic attack; TE = thromboembolism
0 points = low risk

1 point = intermediate risk

2 or more points = high risk
Annual Adjusted Stroke Rate
0 points = 1.9%

1 point = 2.8%

2 points = 4%

3 points =5.9%

4 points = 8.5%

5 points = 12.5%

6 points = 18.2%
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CHA:DS2.VaSc Score and Stroke Rate

C Congestive heart failure/LV dysfunction 1
H Hypertension 1
A, Age 275 2
D Diabetes mellitus 1
S, Stroke/TIA/TE i
Vv Vascular disease 1
Age 65-74 1

Sc Sex category (i.e. female sex) 1
9

Maximum score

peripheral artery disease, or aortic plaque
0 points = low risk

1 point = intermediate risk

2 or more points = high risk
Annual Adjusted Stroke Rate
0 points = 0%

1 point=1.3%

2 points =2.2%

3 points =3.2%

4 points = 4.0%

5 points = 6.7%

6 points = 9.8%

7 points = 9.6%

8 points = 6.7%

9 points = 15.2%

LV = left ventricular; TE = thromboembolism; vascular disease = prior myocardial infarction,
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Abstract Atrial fibrillaton {(AF) is 4 lage public health
problem that affects about 19 of the pepulstion in the
United States. It confers an meveased risk for stroke and
thromboembolism, but the swoke risk is not equal m all
patients.  Further refinement in stratifying stroke nsk m
patients with AF will help in properly directing therapy for
AF patients while mmimizing adverse events. Warfarm is
the first-line treatment for stroke reduction in patients with
AF, but many new drugs are on the horizon that will
significantly change practice. New and improved candiac
monitoring techmques and devices will help with detection
of AF in those st risk for stroke and will assist in assessing
which patients will most benefit from anticoagulation.

Keywords Atvial fibrillation « Stroke

Introduction

Atnal fibrillation (AF) is the most common sustamed
cardiac mrhythmia, AF is present in 1% of the US
population ard is expected to affect up w0 15 million
patients by 2050 [1]. It confers a high sk for stroke and
thromboembolism (approximately 4% per year) and
dccounts for 15% of ischemic strokes [2]. This stroke risk
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s not equal in all patients. Although oral anticoagulant
therapy with warfarin remains the mainstay therspy for
stroke reduction in AF, many new agents and techniques
will soon be available for the management of stroke risk in
AF. Improvements in cardise momtormg  have  yielded
improved detection of AF and quantification of AF burden,
which may help better individualize therapy for AF.

Prediction of Stroke Risk in Atrial Fibrillation

The identification of stroke risk in atrial fibrillation (AF) is
an important but elusive goal, It is particularly important to
be able to separate low-risk patients who do not need oral
anticoagulant therzpy (OAC) from intermediate- and high-
risk patients who will gencrally benefit. Analysis from prior
trials has consistently identified four independent risk
factogs for stroke in AF: prior stroke or transient ischemic
attack (TIA), advanced nge, hypertension, and diabetes [3].
Prior cerebral ischemia has been shown to be a very
significant predictor of future stroke, conferring a risk of ut
least 5% per year, Left ventricular (LV) dysfunction or
history of congestive heart fuilure has also been associated
with mereasing stroke risk, but is not as robust as the four
core risk factors [3).

The CHADS2 score repmins the comerstone of rnsk
steatifying patients with AF for swoke, It was initially
derived from the combination of prior stroke prediction
schemes. The Atrial Fibriliation Investigators (AFI) scheme
was detived from a pooled analysis fom the control groups
of five tials w identify independent risk factors for stroke.
The Stwoke Prevention in Arrial Fibrillation (SPAF) scheme
was based on & retrospective analysis of risk factors from
aspirm-trested  groups. The CHADS2 scoring algorithm
assigns one point for congestive heart failure, one point for
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hypertension, one point for nge =75 years, one point for
diabetes mellitus, and two points for history of prior stroke
or TIA [4]. Currently, patients with a score of zero are
considered low risk, & score of 1 15 intermediate nsk, and 4
score of 2 10 6 is considered to be associated with & high
risk for developing & stroke. The CHADSZ score was
prospectively validsted in a cohort of Medicare beneficia-
ries. 1t is modestly effective in risk stmutifymg patient in AF,
The primary adventage of the CHADS2 score 1s its
simplicity in categorizing patients into different groups that
wartant anticoagulation [Se],

Other AF stoke risk stratification schemes include the
Framingham score, the 2006 American College of Cardiology
(ACC)YAmerican Heart Association (AHA ) European Society
of Cardiology (ESC) AF guidelines, the 8th Amencan College
of Chest Physicians (ACCP) guidelines, the United Kingdom
National Institute for Health and Clinical Excellence (NICE)
guidelines, and the CHA2DS2-VASe [5]. They are all based
on similar risk factors and are described in Table 1. They ull
perform equivalently when applied to lage cohorts of
paticnts with AF with a c-statistic of around 0.6, depending
on the stdy [5¢]. The c-statistic is equivalent to the area

Table 1 Stroke nisk stratification schema for atnal fibnllation

under & receiver-operating chameteristic (ROC) curve. A c-
statistic of | indicates perfect prediction of risk by model and
@ c-statistic of 0.5 ndicates zero ability to predict risk.
Other clinical risk tactors for stroke in AF e Jess well
validated or not as robust. Female gender is thought 1o be
predictive of stoke. Also, peripheral vascular disease,
coronary artery disease, und history of pnor myocardial
infaretion (M1) have also been shown te have some utility in
selected patient to predict risk of future stroke in AF (5, 6].
The newly published CHA2DS2-VASc scheme has incor-
porsted these risk factors to better stratify the intermedinte-risk
patients and refine the low-risk population that does not need
any antithrombotic thevapy. The new system modifies the
arigmal CHADS?2 score by giving 2 points for age = 75 years,
and one pomt for age 65-74 years, history of vascular disease
(prior ML, peripheral arterind disesse, or aortic atheroma), and
female gender (Table 2). This was validated aguinst the
Euro Heart Survey on AF. It showed a marginal
improvement over the original CHADS2 score in stroke
predication. Its primary advantage is that its low-risk
cohort had zero strokes and the CHA2DS2-VASc
patients with 2 score of 1 had s 0.6% rate of swoke

Risk scheme Low nak Intermediste nsk High nsk
CHADS2 Score 0 Score | Score 2-6
Framingham Score 0-7 Score 8-15 Scare 16-31
(2003)
Age D-10 ponis
Female Sex
6 pomis
Hypenension
04 points
TIASuoke Hx
b pomts
Diabetes $ pousts
NICE guidelines Age<6S years Age 265 veam with no high-nsk factors Previous stroke or TIA or tiromboembolic event
(2006) "‘“; » 2 Age<T75 vewrs with hypertension, Age =75 years with byperiension, disbetes,
diabetes, or vascular disease or vascidoe i , clindcal evidence of
high-nsk vulve disease or heart firilure, oo impadred left
foctors ventricular function
ACC/AHAJESC No risk factors  Age =75 years, or hyperiension. or heart failure, Provious stroke, TIA or embolism, or=2 moderate

guideles (2006) or LVEF <35%, or dinbetes
Eighth ACCP No sk factors Age>75 yean, or hyperiension, ot
guidelines (2008) moderately or severely impaired LVEF

and/or beart Bulire, or dishetes

CHA2DS2-VASc  No risk factors  One combination nsk factor: heart fislure’
LVEF <40%, hypertension, diabetes, vascular

(2009) ESC
guidelines (2010) disease, female gender, age

63574 years

risk factors; age =75 yeawrs, hypertension, heart
failure, LVEF < 354, diabetes

Previons stoke, TIA or embolism, or2 2 moderate
risk fisctors: age=75 years, bypertension,
moderately or sevetely inpared EVEF andlios
heart fuslure, diabetes

Previous stroke, TTA or embolism, or age =75
years ¥, or = 2 combination nisk facsors: heant fisilare/
LVEF <3(#%, hypertension, diabetes, vascular disease,
female gender, age 65-74 years

LVEF left ventricular gjection faction, T4 transient ischemic attack
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Table 2 Observed stroke males between CHADS2 sad CHAZDS2-
VASc

Putients, n Adjusted stroke mte, Tahvar
CHADS2 score
0 120 19
1 463 28
2 523 4.0
3 337 59
4 20 85
5 65 125
6 5 182
CHA2DIS2-VASC score

0 1 0

| 422 13
2 1230 22
3 1730 32
4 1718 40
5 1159 [
6 679 98
7 294 946
8 82 6.7
° 14 152

[5+]. The CHA2DS2-VASc score has been included in the
2010 ESC guidelines on management of AF [7],

Risk stratification for AF patients also mcludes assess-
ment of their bleeding risk. Historically, it has been difficult
w assess an individual patient’s stroke risk. Many of the
same factors that predict increased bleeding risk also
predict increased stroke risk. meking it difficult to discrim-
mate which patients are too high risk for OAC. Recently,
the HAS-BLED criteria for identifying bleeding nsk were
introduced. A value of one point is given for hypertension
(systolic blood pressure [SBP]>160 mm Hg), abnormal
renal or liver function, stroke, bleeding history or predis-
position, lubile International Normalized Ratio (INR)
(therapeutic < 6% of the time), older age (> 65 years), or
drugs (platelet inhibitors, nonsteroxdal ant-tnflammatocy
drugs [NSAIDs], or concomitant alcobol use). A score of (f
15 considered low risk, 1 to 2 is intermediate risk, and > 2 is
high nisk [8+]. According to the criteria, OAC should be
reconsidered in AF patients ifthe HAS-BLED score is grester
than the CHADS?2 score. The HAS-BLED criteris mre also
included in the ESC guidelines on management of AF.

Muny other nisks fictors for stroke in AF have been
identified. Left atnal appendage clot, severe spontaneous
echo contrast, or an emptying velocity < 20 em/s are risk
factors for thromboembolism. LV dysfunction (gjection
fraction [EF]<40%), and aortic atheroma are all independemn
cchocardiographic nisk factors for stroke [9]. Numerous

€ Springer

inflammatory markers uand  hypercoagulable murkers are
elevated in AF. Elevated C-reactive protein (CRP) levels
have been shown 1o be an mdependent predictor of stroke in
AF [10]. Also, recent studies have shown that certain genetic
variants (polymorphisms of chromosome 4923 and 16922)
are associated with increased swoke risk in AF (11, 12].

Prevention of Stroke in Atrial Fibrillation

OAC with vitamin K antagomsts is the mainstay of stroke
prevention in AF, Warfarin results in an approxinate 60%%
reduction of stroke in randomized controlled trials, with an
average absolute 3% reduction of thromboembolic events
[13], This effect has been consistent across multiple trials
and different populations. It is associated with an merease
in the rute of major bleeding episodes, especially in older
ials (0.3-0.5% for absolute increase for major bleeding
and (12% increase in intractanial hemorrhage) [13] The
bepefits of OAC exterd to elderly patients (> 75 years),
which were shown in the Bumingham Atrial Fibrillation
Treatment of the Aged (BAFTA) tnials that compared aspiin
to Coumadin (Bristol-Myers/Squibb, New York, NY) [14).
All myjor guidelines recommend OAC with a goal INR of 2
to 3 for patients with o CHADS?2 score of = 2.

Patients with a CHADS?2 score of | are intermediate risk.
Traditionally, guidelines have suggested warfarin or ASA
for these patients, Analysis of the older randomized data
and cohort data suggested that the bleedmg nsk on warfarin
negated the reduction in ischemic stroke in patients with a
CHADS2 score of 1 [15]. However, more recent data, as
reflected in the ACCP and ESC guidelines, suggest thut
patients with & CHADS2 score of 1 benefit from warfarin.
In the Atnal Fibrillation Clopidogrel Trial With Irbesartan
for Prevention of Vascular Events (ACTIVE W) trial,
patients with & CHADS2 score of 1 had a reduction of
ischemic stroke from 1.25% per year i the sspirin-
clopidogrel am versus 0.43% per year in the warfarin
arm [ 16]. A recent retrospective analysis of o Korean cobort
of patients with a CHADS2 score of | showed a 20.9%
stroke rate m the no therapy cohort, 10.7% i the
antiplatelet group, and 4.2% in the warfarin cohort [17].
A similar French study showed an 8.4% ovent rate in
wiarfarin arm and a 17.9% rate in the non-warfarin am [ 18],
The primary event dnving the outcome in this study was
death and not stroke. Both trinls showed a low incidence of
major bleeding that did not negate the benefit of OAC.

Aspirin has been recommended for low- to intermediate-
risk patients with AF. Aspirin has been shown in pooled
analysis o0 have about n 20% relative risk reduction for
stroke in the AF population [19]. Recent analysis has
emphasized that aspirin’s benefit is derived from the 325-mg
dose and not from lower doses [20]. The BAFTA mal showed
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that warfarin was superior to aspirin in elderly patients
[14]. This was without an increased risk of major
bleeding. The Warfann vs Aspinin for Stroke Prevention
in Octogenarians with Atrial Fibrillation (WASPO) trial
also showed a higher rate of adverse events with aspinn
versus wartarin [21]. A Japanese aspirin versus contol
trial showed no benefit of aspirm (dose 150-200 mg) m
the prevention of stroke in AF. It also showed o margmal
increase in major bleeding episodes (1.7% vs (1.4% for
placebo; P=0.10) [20]. This 1.7% bieeding rate is similar
to the warfarin arms of BAFTA and ACTIVE W, Given
these data, newer guidelines are leaning toward use of
OAC in itermediate-tisk AF patients.

Clopidogrel has been stadied in for use in AF stoke
prevention and wis recently added to the 2011 updite to the
ACC/AHAHRS AF management guidelines, Inthe ACTIVE
A trunl, aspirin plus clopidogrel was superior to aspirin alone
in reducing major vascular events (6.8% per year vs 7.6% per
year) for patients deemed unable wo tike wirfarin. This finding
is driven by a reduction in suwokes in the clopidogrel plus
aspirn am (2.4% per year vs 3.3% per year) [22+]. This
occurred a1 the expense of increased major bleeding episodes
(2.0% vs 1,3%). In ACTIVE W, clopidogrel plus aspirin was
inferior to waurfarm in the prevention of viscular events
(3.92% to 5.60%:; P=0.0003.) In eddition, clopidogrel plus
ASA was associgted with an increased risk of bleeding
episodes (15.4% vs 13.2%; P<0.001) [23],

An important component 1o stroke reduction and
muamizing outcomes - AF with warfarin 15 adequate
monitoring to maintain patients in the target therapeutic
range (INR 2.0-3.0). Data have suggested that incremental
stroke reduction benefit starts w plateau mround an INR of
1.8 to 2.0, and the increased risk for intracranal hemos-
rhage and major bleeding beging to significantly mcrease
with INR=3.0 1o 3.5 |24]. Maximizing the amount of time
in the therapeutic range has been shown to improve patient
outcomes. A recent inalysis showed that patients who spent
moee than 70% of the time with &n INR between 2.0 and
3.0 had a significamtly reduced rate of stroke and mortality,
and those who spent < 309 with an INR between 2.0 and
3.0 had a trend toward worse outcome vessus control
patients not taking warfarin [25]. Specialized warfarin
clinics have been shown 1o improve control of INRs, and
although home INR testing slightly improved INR control,
it did not improve outcomes [26], Pharmacogenetic
management of warfarin may help enhance warfarn control
in the future, especially during mnitintion of warfarin, when
adverse events are most common [27].

Dabagatran (Pradaxa; Boehringer Ingelheim, Ridgefield,
CT) s a new oral anticoagulant that has been recently
approved by the US Food and Drug Administration (FDA)
at & dosc of 150 mg twice daily for management of swoke
risk in AF, Tt was extensively studied for prevention of

venous thrombeembolism (VTE) before the RE-LY trial
demonstrated its efficacy in prevention of thromboembolism
in AF. The RE-LY wial randomazed patents with AF and at
least an intermediate stroke risk to warfarin or dabigatran
(110 mg or 150 mg twice daily). The primary ontcome was
stroke or systemic embaolus. The trial showed that 110 mg of
dabigatran twice daily was noninferior to warfann (event rate
of 1.53% per year vs 1.69 per year, P<0.001 for non-
inferiority ). Dabigatran at 150 mg twice daily was supenior to
warfarin {event rate of 1.11%: P<0.001 for superiority).
The dabigatran 110-mg group had a significantly lower
risk of major bieeding than the warfarin group (3.36% vs
2.71%; P=0.003), and the dabigawan 150-mg dosc group
had a similar major bleeding rate (3.1%). Both doses of
dabigatran had #» significant reduction i intracerebenl
hemorhage (0.7% warfaring, (.3% dabigatun 150 mg, and
0.2% debigatran 110 mg.) There was also a trend toward
lower mortality in the dabigaran-rented patients. However,
there was o slight inctease in the incidence of myocardial
infarction that reached marginal significance with dibigatran
at 150 mg twice daily (0.5% vs 0.7%:; P=0.048) [28+],

Dabigatran 1s an orzl direct thrombin (1lz) inhibitor (DTT).
It blocks thrombin-mediated gencration of fibrin from
fibemogen and prevents the thrombin-mediated activation of
factors 'V, VI, X1, and XL It 8 8096 renally excreted, and
has a half-life of 1217 h. There is a dose adjustment to 75 mg
twice daily for a creatinine clearance of 15-30 mL/min.
Dabigatran reaches peak effect in 2-3 h. It does not need 1o be
monitoved. At thempeutic doses it mises the activated partial
thromboplastin time (aPTT), but the aPTT does not provide a
precise measurement of anticoagulant activity, especially at
high doses of dabigatran. A thrombin clotting time (TT) is
very sensitive for detecting dabigatran activity, However,
because the reagents for the test are not standardized between
laboratories TT cammot be used 1o precisely monitor the effect
or overdose of dabiganan, A Hemoclot Thrombin inhibitor
assay {Hyphen BioMed, Neuville-sur-Oise, France) i1s a
standardized TT assay that allows for u direct assessment
of direct thrombin inhibitor (DTI) asctivity. Precise
measurement of dabigatran levels can be determined
with this test, The ecann clotting time (ECT) measures
thrombin generation, thus directly messuring DTT effect.
However, it is carently mostly & research tool. At this
time aPTTor TT can be used to verify DTI presence, but these
tests do not have the precision to predict anticoagulant effect
like an INR does for warfurin [29],

In cases of overdose or life-threatening bleeding, these 510
specific antidote for dabigatran or mny other DTL Activated
chircoal can be given 1o inhibit shsoeption, and hemodialysis
can remove dabigatran from the blood, Recombinant
factor VII (iFVIIa [NovoSeven: NovoNordisk, Bagsvaerd,
Denmark) has been shown in some reposts o be able to
reverse the effects of DTI however, it may take several doses,
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depending on the clearance of dabigatran. Prothrombm
complex concentrates (PCCs) containg various vitamin
K-dependent factors. They also have potential to reverse
DTI effect and have been shown in animal models to
reverse dabigatran [29].

Rivaroxaban (Xarelto, Bayer Schesing Phamma, Berlin,
German) s u direet fuctor Xa inhibitos. Factor Xa is at the
confluence of the intrinsic and extrinsic pathways and
fucilitates the conversion of prothrombin (factor 1) to
thrombin (factor [fa). Two thirds of the compound is
metabolized by the liver and one third s cleared by the
kidneys. It has been extensively studied in the prevention of
venous thromboembolism, and an FDA sdvisory pancl
recommerkded s approval for prevennon of VTE. The
Rocket-AF (Rundomized, Double-Blind Study Comparing
Once Datly Oml Rivaroxaban With Adjusted-Dose Orul
Warfarin for the Prevention of Stroke in Subjects With
Non-Valvular Awial Fiballation) wial was a randomized,
double-blinded comparison of tivaroxaban 20 mg daily
(15 mg for a creatinine clearance of 3049 mL/min) against
dose-adjusted warfarin in patients with more than two risk
factors for stroke or a history of thromboembolism. This
high-risk population had n average CHADS2 score of 3.5,
The primary endpoint was stroke and non-central nervous
system embolism. Rivaroxeban was shown o be non-
infertor 1o warfarin, with an event rate of 1.71% per year
(riviroxaban) versus 2.16% per year (warfarin) (£<0.001),
A prespecified secondary on-treztment analysis showed
rvaroxaban to be superior warfarin {event rate 1.70% per
year vs 2.15 per year [P=0.015]). Major bleeding and
adverse cvents were similar between groups. Intracranial
hemorchage (.49 vs 0.74 [ P=0.0149]) and fatal bleeding
(024 vs 0.48; P=0003) was significantly lower i the
avaroxiban group. The time in therupeutic range was
57.%%:; however, the outcomes of tial were consistent,
even the subgroup of patients with good INR control [30].

Apixaban 15 a reversible direct factor Xa inhibitor with &
high oral bicavailability, rapid onset, and a half-life of about

Fig 1 Sites of action of standard

12 h It is 75% CYP3A4 metabolized and 25% renally
excreted. It also has been studied in prevention of venous
thromboembolism. In the Apixaban Vessus Acetylsalicylic
acid (ASA) to Prevent Strokes (AVERROES) trial, apixaban
5 mg twice daily was compared 1o aspirin (81-364 mg) for
prevention of stroke in AF patients who were not suitable
candidates for warfarin, The svemge CHADS score was 2.1,
The prnmary outcome was the incidence of stroke or systemic
embolic event. The tnal was stopped early und the results were
presented at the 2010 ESC Congress. The primary event rate
was 4.0%% per vear on aspirin and 1, 7% per year on apixaban
(P=0.000H4). Major hemorrhage was 1.2% per year on
aspirin and 1.5% per year on apixaban (P=0.330),
Intracerebral hemorrhage was 0.4% per year on apixaban
and 0.3% per year in the wspirin group (P=0.79). There
was o trend toward decreased mortality with apixaban over
aspirin (3.4% vs 4.4%: P=0.07). The Apixaban for the
Prevention of Stroke in Subjects With Atrial Fibrillation
{ARISTOTLE) trial is an ongoing study comparing
apixaban to warfarin for AF stroke prevention [31],

Edoxaban and betrixaban are also direct Factor Xa
mhibiwors in development, Edoxaban 30 mg daily and
60 mg daily will be compared agamst warfarin in the phasc
3 ENGAGE-TIMI 48 tnal [32], Betrixaban is almost
completely hepatically metabolized and s in phase 2
development [32]. It is being developed with & Factor Xa
reversal agent PRT0A4445 [33].

Tecafarin is a vitamin K antagonist like Coumadin. It is
not metabolized by the cytochrome P450 system wnd
should be casicr to dose than warfarin. A recent dosing
study of 64 paticnts showed that patients had a time in
therapeutic range of 71% while on tecarfarin versus S9%
when wking warfarm [34] (Fig. 1).

Lett atrinl appendage (LAA) ocelusion has been proposed
as an alternative to anticoagulation for patients with AF, Up to
90%% of thromboembolic events in AF are thought to oniginate
from the LAA [35]. LAA occlusion has been performed
surgically wsing vanous techniques. Outcomes from surgical
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LAA occlusion have never been systemically studied, wnd
frequently (30-50%) the occlusion is incomplete due to the
vanable nature of LAA anatomy and technigue used [35].
Percutancous LAA occlusion has been studied, and
devices are in advanced clinical trizls. The Watchman
device (Atritech, Plymouth, MN) was studied in the
Embolic Protection m Patients with Atnal Fibnllation
(PROTECT-AF) study. It mndomized patients to warfirin
or LAA occlusion. The device patients took warfarm for
at least 45 days post-implant. The Watchman device was
noninferior o warfarn i the prevention of all strokes
(hemorthagic or ischemic), However, there was a significant
incresse in adverse events (mostly proceduml-related pericar-
dial effusion) [36¢]. The percutancous Jeft atrial appendage
wunscatheter ocelusion (PLAATO) device has been stadied
n patients who were not candidates for warfarin. The S-year
follow-up data showed a 3.8% yearly rate of swoke, which
was lower than the 6.6% stwoke nsk predicted by the
CHADS2 score for the cohort. Both studies showed i good
success rates with LAA closure [37].

Muintuining sinus thythm may also reduce stroke sk,
Datz from the Stroke Prevenuon in Atrial Fibrillation (SPAF)
trials showed that paroxysmal and persistent AF had similar
stroke rates (3.2% paroxysmal per year vs 3.3% with
persistent AF). However, mnalysis from the Stwoke Prevention
using Oral Thrombin Inhibitor i Atrial Fibrillation
(SPORTIF) M1 and SPORTIF V twials showed a stroke
rate of 1.73% per year for persistent AF and a 0.93% per
year for paroxysmal AF (P=0.037) [38]. Also, recent data
from a meta-analysis of trials for dronedarone showed a
stroke rate of 1.2% in the dronedarone-trested group and
1.8% in the placebo group (P=0.027%) [29]. Data from
follow-up of patients who underwent AF ablation suggest
that those in sinus rhythm post- ablation have a very low
nisk of stroke even after anticoagulation is stopped [40],
However, the data are nonrandomized and all major
guidelines recommend continuing anticougulation for all
AF patients with a high nsk for stroke regardless of
whether sinus thythm is restored.

Hypertension is an important nisk factor for stroke in
AF, Control of systolic blood pressure has been shown to
significantly reduce the mte of stroke in patients with
AF. This has been particuiarly shown with angiotensin
receptor blockers and angiotensin-converting  enzyme
inhibitors [41, 42].

Impact of Long-Term Monitoring for Detecting Atrial
Fibrillation

AF can frequently be paroxysmal and asymptomatic.
Twenty-five percent of patiems can have episodes of’ AF
that are asymptomatic and undetected on routine monitor-

ing. Many patients present with stroke as their first
symptom of AF, and 4% of strokes are associated with
newly diagnosed AF [43]. The stroke prevention guidelines
recommend screening for AF by checking the pulse during
blood pressure menitoring and obtaining  clectrocardio-
grams (ECG) in patients older than 65 years of age. A
recent study showed the utility of & novel blood pressure
monitor n detecting AF during routine checks [44].

Multiple recent studies have shown the utility of ECG
monitoring of stroke patients 1o diagnose AF. Routine
telemetry during inpatient admission can diagnose AF in
about 5% of patients who present with a new stroke. A
Holter monitor can confitm paroxysmal AF in up to 109 of
patients who present with new stroke or TIA patients and a
sinus rhythm ECG [45]. A study of patients with
cryptogenic stroke showed that 30-day event monitors
detected AF in 20% of patients when ECG and inpatient
telemetry were negative for AF [46]. A uanstelephonic
ECG monitoring study showed a 9.2% yield in the
detection of AF in a cryptogenic stoke population [47]. A
majority of patients that are newly diagnosed with AF post-
stroke have the AF detected more than 48 h after
presentation for stroke. It appears o be cost effective 1o
perform long-term ECG monitoring, especially in patients
with risk factors for AF (hypertension, eldetly, lefi atdal
dilation, or high burden of Premature atrial contractions)
[48]. Currently, trials are testing the wtility of implantable
loop recorders for detecting AF in cryptogenic stroke,

Implantable cardiac devices now have the capability of
detecting atrial fibrillation and atrizal high mate episodes, und
quantifying AF burden in individual patients. This allows
the detection of asymptomatic AF in many patients. In the
TRENDS study, a threshold duration of 5.5 h AF per month
conferred an increased stroke risk for that given month
[49+]. Another study showed that combining the amount of
AF burden detected from implanted cardiae devices with
climcal nsk stratification belped identify patients ot higher
risk for stroke who would benefit from OAC [50]. The
ongoing Impact of Medical Subspecinity on Patient
Compliance to Treatment (IMPACT) study is examining
whether eadly detection and treatment of AF with remote
device monitoring compared with standard care will reduce
stroke rates.

Conclusions

Atrin! fibnllstion remains & lage public health problem.
Further refinement in swatifying stroke cisk in patients with
AF will help in properly directing therapy for AF patients
while minimizing adverse events. Although warfarin is the
primary option for OAC for patients with AF, many new
drugs are on the horizon that will signmificantly change
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practice. New snd mmproved monitoring techniques and
devices will help with detection of AF in those at risk for
stroke and will assist in assessing which patzents will most
benefit from anticoagulation.
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Comparison of 12 Risk Stratification Schemes to Predict
Stroke in Patients With Nonvalvular Atrial Fibrillation

Progress Reviews

Stroke Risk in Atrial Fibrillation Working Group*

Background and Purpose—More than a dozen schemes for stratifying stroke risk in patients with nonvalvular atrial
fibrillation have been published. Differences among these schemes lead to inconsistent stroke risk estimates for many
atrial fibrillation patients, resulting in confusion among chinicians and nonuniform use of anticcagulation.

Methods—Twelve published schemes stratifying stroke risk in patients with nonvalvular atrial fibrillation are analyzed. and
observed stroke rates in independent test coborts are compared with predicted risk status.

Results—Seven schemes were based directly on event-rate analyses, whereas 5 resulted from expert consensus. Four
considered only clinical features, whereas 7 schemes included echocardiographic variables. The number of variables
per scheme ranged from 4 to B (median, 6). The most frequently included features were previous stroke/TTA (100%
of schemes), patient age (83%), hypertension (83%), and diabetes (83%), and 8 additional variables were included in
=1 schemes. Based on published test cohorts, all 8 tested schemes stratified stroke risk, but the absolute stroke rates
varied widely. Observed rates for those categorized as low risk ranged from 0% to 2,3% per vear and those categorized
as high risk ranged from 2.5% to 7.9% per vear, When applied to the same cohorts. the fractions of patients categorized
by the different schemes as low risk varied from 9% to 49% and those categorized by the different schemes as high-risk

varied from 11% to 77%.

Conclusions-—'There are substantial, clinically relevant ditfferences among published schemes designed to stratify stroke
risk in patients with atrial fibrillation. Additional research to identify an optimum scheme for primary prevention and
subsequent standardization of recommendations may lead to more uniform selection of patients for anticoagulant

prophylaxsis. (Stroke. 2008;39:1901-1910,)

Key Words: atrial fibrillation m clinical prediction rules m risk factors m stroke

he absolute nsk of stroke varies widely among patients
with atrial fibrillation depending on patient age and other
clinical fearures, Estimating stroke risk is a critical first step
when balancmg the potential benefits and nsks of chronic
antithrombotic therapy for stroke prevention. Multiple stroke
risk stratification schemes for atrial fibrillation patients have
been proposed based on vanous combinations of clinical and
echocardiographic predictors.' Although there is considerable
overlap, differences alter the predicted risk status of hundreds
of thousands of atrial fibrillation patients,** contributing to
the inconsistent use of anticoagulation.®
Here, we compure 12 publishied schemes that stratify stroke
risk in patients with nonvalvular strial fbrillation -7 The
key features, the distribution of atnal fibrillation patients
classified into different risk strata, and the stroke rates in test
¢cohorts gre analvzed for each scheme

Materials and Methods
Twelve stroke nsk stratification schemes were selected for inclusion
based on publication in peerreviewed Enghish language journals
from 1994 to mid 2007, beginming with the landmk Atnal

Fibrillason [nvestigators imtial analysis® Schemes were wentfed
through & computerized literature search using OVID soltware
combining the key term “atnal fibnllanon™ with (separately) "nsk
factor” and “nsk stratification.” Recent review aricles and a recent
systematic review of independent predictors of stroke 1 atol
fibrillation patients' were alzo canvassed. Schemes were included if
they sought to predict all stroke, ischemic stroke, or a combinaton of
stroke, systemic embolistn, or TIA in patients with noavidvalar atoal
fibrillation not receiving oral anticoagulation; schemes assessing
stoke In patients receiving antipiatelet therapy were incloded.
Included reports must have explicitly proposed nisk strada wsang =1
chinical or echocardiographic features and must kave linked the strata
10 recorume ndations for antithrombotic prophylaxis; those assessing
stroke risk factors but without propesing @ specific sk stratification
scheme were not considered. For schemes generated by expert
groops that were serially revised. only the most recent version was
included. For example, only the most recent version of the American
College of Cardiology/Amnenican Heart Association/European Soct

ety of Cardiology guidehine was included,'* and an earfier iteration
was not considered. '® The single exception was inclusion of both the
2001 version** and the 2064 revision®® of the Amencan College of
Chest Physicians consensus statement because the carlier scheme
has been tested in 2 independent cohorts. Studies reporting the
performance of specific nsk stratification schemes 10 independent
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Table 1. Stroke Risk Stratification Schemes for Patients With Atrial Fbrillation

Sty (Yezw of Pullicaton) Dt tvation® Event Type Risk Strata Types of Yarsddes  During Aspire Ry

Atnal Fitvillagon investigators (1994) (61t Multwariate RCT IS High'moder atelow Chaical No
108 evants

Stroke Preventon m Atmal Fiballahon Wultivarsate HCT IS+SE Hghmoderadedow  Chaical=edho Yes

Irvestygatees (1995) (7) 73 events

European Alnal Fdwdiation Trial Study Group Wl ate RCT S Highinodes atelow Chrecad+CT No

(1595 78 evints

Alrial Fitvilladon Investigalors {1956) () Wlwariate ACT IS Mulliple Chnical +othn No
78 evnts

Stroke Proventon i Atnial Fiballation Maltivanate ACT IS Highimoderatedow  Clsical +echo Yes

Irneestigatoes (1599 {16) 130 avents

CHADS2 (2001} {12} Fxpert consensus 1S+ TIA Multipde Chmeal Bom

Anencin College of Chest Plysicans (2001) {12) Expert consensis NS Wghvimodersedow  Choical = echo NS

Framingham Heart Study {2000 (15) Mullrvaato ES s Multipde: Chmeal ol
13 evnts

Wan Waliaven ot al {2006 (14) Recursaw partitionng RCT S+TA  Hgh-moederaleton Chnical Yes
103 avants

Amencan College of Chest Physicans {2004) (16) Expirt consensus NS Highimoderatedow  Chmical + etho NS

BirmmnghamMICE (UK) (2006} (17) Expert corsensis IS+SE  Hygh/moderawalow  Chnical + acho NS

ACCAHAESE Guidelinas (2006) (11) Expart corsensas IS4SE Hghmoderstedow  Chnical « acho NS

ACC/AHARSC indbcates Amesican Ooliege of S dktogy/Amecn Heat Assocation@unopean Sociely of Cardiology, CHADS2. congestive hearl talue, hypertension.
age, diabetes, secondary prevention. CT. beain compuled tomograms, echo, echocardographic. ES, epidemivlogesal sldy, 1S, ischeric stioks, mullivanate,
muliras e aredysts of adesivaton colrort, NECE, Naonad institute: for Chrecal Bxcellence; NS, not specilied ; RCT, andonuzed chocal al; B, teatment; S, @ stioke:

SE, non-CNS systermie emboli.

Expert opmion was ganesally based an synthess of multipte prewous studies of independeont predictors (1)
“Multivaate BCT wngbes multvariate analyses of non-antiosagulated pertiapants i randomized clinical ¥ials ot that pabents were tadomized on e beads of

gk factors),

1The caginad publcation presents two levels of risk: fogh and low; subsequontly miast experts have extrapolated inlo 3 1isk bers, wath patients 65 yeaes obd of ofder

without other sk tactins as modesage rsk
TN paricipents had recent stide o TIA.

populations of nonanticoagulated patients with atrial fibrillation
(including those receiving antiplatelet agents) compnged the 11
teat cuh«tx.z-"-‘”’-"‘?‘

The stranfication schemes were apphed o & strabfied random
sample of 1000 patients was selected from Stroke Prevention in
Atnal Fibnllaton 111 participants?<= to compare the relative distn
baotion of risk strata. This sample included 40% women and a 10%
prevalence of previous stroke/TTA; 2 years were added to each
participant's age to increase the mean age of this cohort to 72 years,
closer to that of a large vutpauent atrial fibnllation popalation® and
peoled partictpants in clinical mads

Results

Seven of the 12 schemes were based on event-rate analyses of
stroke predictors in a derivation cohort,9-101455 whereas the
remainder originated from consensus of expert panels (Table
1), 0132837 Two investigator groups published 2 schemes
each. In one imstance, this was because of addition of
echocardiographic varishles to a previously published clinical
scheme,®” and i the other, analysis of a separate larger
cohort given aspinin modified an earlier multivariate anal-
ysis of stroke predictors in the absence of antithrombotic
therapy.”1¢ Four schemes included only clinical features,
whereas 7 schemes also considered transthoracic echocardio-
graphic vanables {Table 1). One scheme stratified risk among
atrial fibrillation patients with recent stroke or TIA and
mcluded results of bram CT#

The schemes varied substantially in complexity: the num-
ber of varigbles ranged®t'V from 4 to 8, with a median of 6
(Table 2}, The most frequent elements were previous stroke/
TIA (100%), age {83%), hypertension (83%), and disbetes
(83%; Table 3}, Heart failure (50%), left ventricular systolic
dysfunction (50%), and systolic blood pressure (42%) were
the next most frequent; coronary artery disease (33%) and
female sex (25%) were ncloded in a minority of schemes
(Table 3). Schemes varied m whether they used age and
systolic blood pressure as continuous or ordered categorical
vaniables and, in the latter case, different age thresholds were
used (eg, 65 vs 75 years).

Stroke rates associated with specific nisk strata were
assessed 1n independent test cohorts for 8 of the schemes,
whereas for the remaining 4 schemes no test cohorts were
identified (Table 43, The characteristics of patients m the 11
test cohorts varied widely, from an elderly hospital discharge
cohort (mean age, 81 years) with a 25% prevalence of
previous stroke/TIA,* to a younger outpatient-based cohont
(mean age, 72 veas), with & 8% prevalence of previous
stroke/TIA 425 Two of the test cohorts were restricted to
primary prevention. > Mean observation duration ranged
from 1.2 years'® to 5.3 years,** with a median of 2.0 years.
Two schemes™ ware evaluated in 6 independent test
cohorts, 55317 1 in 5, and the remaming 5 in 1 or 2. In some
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Table 2. Summary of 12 Stroke Risk Stratification Schames

Deswation Cobvnt
% of Cahort N of Fvents  Fvent Rates, iy (95% O1) Independant Testing

Atrial Fibrillation Investigators (AFl) 1994 (6)

A <65 yr Prace et d (2
Mo sl Tactors Jow k) 15 3 10[03-3.1) Gaye ¢t ol (12)
HIN, DM previous stioke/TIA figh ask) 17 16 49730-8.1) Wany of @ (15)°

Age 85-75 y1 Gage ol & (20
No ek factors (modesate risk) 20 16 4327-11) Fang o1 al (26
HIN. DM, presious stroie/TIA fugh nsky 20 21 S5T0.9-83)

Age =5y
No ns tactars (igh risk) 11 6 361 6-7.7)

HIN, DAY, (recus stioke/TIA figh nsk) 9 12 81@7-139

Stroke Prevention in Atrial Fibrillation Investigators (SPAF) 1l1,

1995 (1)

High sk 48 55 5915-78) Fuoinberg ot a {21}
Pressous thioenboembolism SPAF Investgaties (22.23)
Systolic: BP =160 man Hy Gage et (12)
Left ventricular dyshmction | Vo ot @ (15)
Viomen =75 g Gaye 1 @ (20)

Moderate Rek 2 12 28(17-4.7) Fmg el al (269
HIN. no high sk features

Low Risk 2 & 1.0(05-23)

No high of moderate nsk features
Ewropean Atrial Fibrillation Trial Study Group (1996)¢
(van Latum et al} (8)
Prewous stroke/TIAE i) 30 NR Naoe identilied
Systolic: BP =160 mn 1y 21 20 NR
Dutation of AF =1y 5 57 NR
=1 indarcts on tean CT 56 o1 NR
Candiac enlargement on CXR 2] 27 NR

High nisk = =3 nsk lactors 30 NR NR

Modesate ek~ 1-2 nsk {actors 61 NR NR

Lo gk ~No nsk factors 9 N NR

Atrial Fibrillation Investigators (AFT) 1098 (9)§

Age <65 91 Nene identifed
No dinical 1k factors. normal LV (low risk) 15 1 0.8 (0.2-2.0
No dmical risk factora, abnormal LY {ugh risky | 1 9.3 (1.3-66}

=1 chmeal ek factor, noemal LV (high risk) 15 B A6(18-72)
=1 chinical sk factor, aboamal LY (hgh ek 4 5 9T H0-73

Age 6575y
No dimicel isk factors, noninal LV (modesate} 15 2 321665
No chnical sk lactors. abnormal LY (gh nskg 2 2 8.4 2.1-43)

=1 chmeal nsk factor, noemal LY (igh risk) 27 2 4.9(3.2-74)
=1 chmcal rsk factar, aboomal LY (hgh nsk) 4 6 12 {5.3-26)

Age =75y
No dinical nsk tactors, normal 1V (agh risk) 6 0 0f-)

No cinical resk facsors. abnocmal LY (high nsky 1 1 11 (1 4-78)
=1 chnical nsk tactor, norval LY Qugh risk) 9 12 850.7-146)
=1 dnical sk tackor, abooemal LY fugh resky 2 4 20 (7 4-52)

{Contiusd)
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Table 2. Continued

Denvation Colux1

% at Cohort N of Events  Event Rates. W'yr {95% () Independant Testing

Stroke Prevention In Atrial Fibrillation Investigators, Asplrin Cohort,
1009 (Hart et al 1999) (10}

Hgh nsk 22 70 7.1{hA-85 Nang dentified
Prevous sooke/TIA
Women =75y old
Men =75y od+HIN
Sysiobe: BF =160 mm Hy
Moderate Tisk (e high sk fealires, eilhes of) ar 4 261526
HIN
DM
Lowy nsde (no hegh/maoderate nisk featwes) 41 17 090616

CHADSZ (2001} (Gage st al 2001) (12)
Congestive heart fatdo 8 hyporlonsion, NA WA " Gage ol & {12
Age =75 w1 daabetes =1 point each: provious Go ot al (24), Fang ot &
Stoka/TW =2 points (26}, Fany et & (19
Hisk soofes ranige from D-6 pomts Wy ot @ (19)°
Low k=0 Gaye 1 @ (20)
Moderate risk=1-2 Lip of @& {17)
High risk =2 Hedtoy ol of (25
American College of Chest Physicians (ACCP) 2001 (Albers
et al 2001) (13)
High nek {any of) NA NA N/A Peace et al (2)
Pretnous fuombioembelism Gage ot & (20
HIN
HF
LY dystuncion Ly echocardiogeptry
Age =75y
=7 moderale nsk lactors
Moderate risk (ary of) NA NA NA
Age G575y
oM
Coronary artery disaase
Low risk WA NA N/A
No modesate of high risk leatures

Framingham Risk Score (Wang et al 2003) (15)
Ago (010 ponts} Gags et d (20)
Gender (6 pomts for women) Fang et al (25)
Systolic: BP (D4 ponts)
DM {5 ponts)
Prewous strokeTIA {6 pointst
Fsk levels estmated for low nsk patients
01 pomts 4 NR 0.0
0-4 poents 14 NR 11
0-7 poants 3 NR 15

Van Walraven et & for the Atrial Fibrillation Investigators 2003 (14)
Loty nsk if pateats do not haw 24 ~12 05 (0.2-1.00 Van Wakaven ot & (14)
Pravwous stioksTIA Vang et o (16
(Continued)
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Table 2. Continued

Dervation Copod
“e of Cohoet N of Ewents  Evant Rates, Sfy (05% 0) Independant Testing

Treated HIN o systolic BP > 140
Angena of peesous M
oM
American College of Chest Physicians (ACCP) 2004 (Singer
ot al 2004 (16)
Figh risk {any of} NA NA NiA Fang o al (26)
Premous tomboembolism
HIN
i
LV dystuncion by edhocirding agéry

Ae =Ty

DM
Moderaty risk

Age 65-75 y1. no high risk features NA NA& NiA
Low nsk

Age < ED ¥, 00 lwgh sk teatures WA NA NA

Birmingham/ NICE (UK) Criteria (Lip et al 2006) (17)

High nsk A NA NA Lip et & (17)

Presous thromtioembolism

Age =75y plus DM, HTN o yascular deease

HE o abmorma LY funclon by echo NA NA WA
Modeato 1isk

Mo =65 yr, no hagh risk [ealures

Age <75 y plus one of [N, HTN, or vascular disease NA NA NA
Low sk

Age <65 yr with no moddarate or tigh nisk features

ACC/AHA/ESC Guidelines 2006 (Fuster ot al 2006) (11)
High nsk NA NiA NA Nene dentibed
Presous thramboembelism
=1 moderate nsk leature NA N WA
Moderate nisk
Me =75 w
Hi
HIN
0K
LV ggecton fraction =35% or frachonal shoclening < 26% WA WA NA
Lawy nskd|
No modecate of high risk features
AF indcates atnal fEnkator, BP, blood pressure, DM, dabetes: HE, haart. HTN, histoey of hypartansion, LY, feft ventncular. N/A, not spphicabls, NR, not reported.
TEE. vansesoptayged achocardiograpby; ACCAHAESC, American College of Cardicdogy/Amesican Hearl Assodation/Eueopean Society of Cardiology.
*Testng ondy #ie low-nsk criteria with a small, uncartain nummber of events.
TRecent (=3 months) cincal congestve heart fadure or faft ventricular Backonsl slwlening =254 by M-mode echocaidogiaply.
N par bospants had recend stioke of TIA. Event rates reported only fof the combination of streke, systemmc embodam, myocardal mtacion, and vascula death
ot for stroke @ong), Prevous stroke'TIA pertains o cerebeal ischemia betore e quabdyeng event
§Chnical nsk factors &re provious stroke/TIA, Festory of hypertension, and dabotes mefitus. Abnormal LY means moderate-1o-severs systolic dysfunction by
2-dmensin echocardiocas dography,
fiFor stroke events only.
1" Less wodl - valdabend™ risk faclns were fmale sex coeonary arery disease and age 65 10 75 peas, W es undear whther patient wilh =1 of fiese shoudd be categonan
s moderate nsk although 11 5 stated Tt antithrominte Mecapy w6 4 fis vitamin K aotajonists « asoan & reasooatle dependng on bleeding nsics aleity fo safedy sasian

anticoaguiation and pefiont prelerences.
¥ Recent™ heart tadure, Lat widedy applied as heart fadure vathout Time resincion I testing colnts

113



1906 Stroke June 2008

Table 3. Comparison of Features Included in 12 Risk Stratification Schemes

Przdous Stroke Heat  Cororexy Arlery  Systelic  Aboarmal LY
Sty Meyw  HIN M or TIA Femake  Failure sease BP Funetion
Atrial Fibeillagon Investgators {1954 =i + + +
Stroke Preventen in Atnal Fiteillahon =75 + ++ ++* ++ =160 ++
Irmstigatoes (1965
Lurapean Arial Bbolkation Tria + =160
Ineeatigatoes (159551
Atmal Fbaliadon Investigators {1966)" =65 + + +
Stroke Preventon m Atrial Hieillaton >Io8 + + ++ ++4 =160
Irvestigatoes (1900p'¢
CHADS? (2001)* =75 ' ' b '
Amencan College of Chest Plysicans =65 e - + 4 4+ + +4
2001)'* =15
Framingham Heart Stady {2000 +§ + * =
van Wakaven of o (2003 + + + +
Amencan College of Chest Physioans =65 4 + 4 + ++ ++
(2004)'¢ =75
BirmmghamMICE (LK) (200617 =65 ' + b4 4 4 +4+
ACC/AHAESE Guidednas (2006) ) =75 + + ++ 1 + 1 +
Overal frequency 1% fi% 3% 100% 2% LM% 25% A7% H0fe

See Table 7 e apaahc sthemes,

+ indicates induded n sk stratification; + +, heaaly weighted or indicabve of high rathes than moderate nsk
*Stroke sk was cassBied as hah in wormen =75 yoas, but nol elderly men ar younges women.
NI participants had recent stioke of 118, Thees additonal ris fackors unique to this scheme ol included in the Table: codamegaly on chest x-ray, schenve

strvke on bean CT, and duration of atia Bwilation =1 yeir.

45toke nsk wats classified as hgh in ol wormen =75 years ool oo men =75 years od with hypentenskn, bt nol younge women of elderly men wathout

hypestersion.
§in the Framingham schame, age was divded mto 11 shata.

Thge =65 years, being female, and oxonary atery dssase were slaled b bo “less validated o weaker ek tactoes”

test cohorts, echocardiographic assessment of left ventricular
function was not availshle and clinical heart failure was
substtated; n other test cohorts, a history of hypertension
was substituted for measured systolic blood pressure
>160 mm Hg!?13202¢ compromising assessment.”

In the test cohorts all of the schemes predicted rank order
of stroke risk (Table 4), Stroke rates in patients categorized as
being at low nisk ranged from 0% to 2.3% per year.™V For
example, patients classified as being at low risk based on the
CHADS2 scheme had observed stroke rates ranging from
0.5% per year {(95% CL 0.3 to 0.8V to 1.9% per year (95%
CL, 1.2 10 3.0),% although T1As were combined with stroke
outcomes in the latter study. Patients classified as bemg at
high risk had observed stroke rates varying from 2.5% per
year® to 7.9% per year.?

Comparisons of different schemes in a common test cohort
are limited to o handtul of studies (supplemental Table I,
available enline at hetp://stroke. ahajoumnals. opg) 1 1557202653
and sometimes are compromised by substitution of some
features for others (ecg, heart failure for left ventricular
systolic dysfunction; history of hypertension for systolic
blood pressure =160 mm Hgh. When compared in this
fashion, the proportions of patients caregorized as being at
low risk varied between schemes from 12% {stroke rate 0. 1%
per vear) to 37% (stroke rate 0.9% per year) and those as
being at high risk varied between schemes from 16% {stroke
rate 4.0% per year) 1o 80% (stroke rate 2.5% per year).®

In the representative cohort of atrial fibrillation patients,
the mean age was 72 years, 40% were women, wnd preva-
lences of hypertension, diabetes, heart failure, syswolic bloed
pressure = 160 mm Hg, coronary artery disease. and previous
stroke/TIA were 56%, 15%, 29%, 12%, 24%, and 10%,
respectively, Applying each scheme to the represeatative
cohort (Figure), the fraction of patients categorized as being
ar low risk ranged from 7% 0 42%. Assuming 2.8 million
Americans with amal fibnillafion, application of different
schemes would result in up re 980 000 more or fewer patients
categorized as being at low risk.

Discussion
These 12 schemes for swatifying atrial fibrillation patients
according to stroke risk reflect the spectrum of choices facing
clinicians, Nearly all include previous stroke/TTA, age, hy-
perteasion, and disbetes as clinical predictors of stroke.
However, the fraction of patients categonized ss being = low
risk and high risk varies 5- to 7-fold among schemes, and this
contributes (0 mconsistent recommendations for anticoagula-
tion for hundreds of thousands of patients with atrial fibrl-
lation, “The widespread nonsystematic production of guide-
lines™ [for anticoagulant treatment i utrial fibrillation] has
led to considerable variation with implications for the quality
of care and clinical decision making.“® Litle has changed
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Table 4. Independent Testing of 12 Stroke Risk Stratification Schemes

Test Coloel (N, Mean Hegh-Risk Event Rate,  Modesate-Risk Event Rate, Low Tk Event Hage,
Shudy Age, 2T, Type) 96% L1 (% of Cahort) 95% Q1 (% at Cohoet) 95% (3 (% of Cohrty
Atrial Fibrillation Inyestigators (1994)"
Gaye o d'™ 1733, B1 yr, 25%, 544265 NR 22(1.0-35;NR NR
HoCG
Gage o ad™ 204 ~T2 g1 %, A5R7-45,; 0% 1.7{1.-25;39% 09§0.3-2.%; 12%
HCT
ey o1 al™1 705, 75y, 14%, €S N NA 0.5 P); &%
Pragee et al’ 1073, 68 y1, 0%, Nt NH 0.340.0-2.5; 15%
ACT
Fang «f g GG8E, 72w, 8%, PL 25 (NR) 67% 2.1 {NRj, 7% 0.2 N, 13%
Streke Prevention in Alrial Fibrifiation .
InvesBgators (1005)"
Gage et & 1795, B1 g 25%,  S7{44-7.00NR 33{1.7-52,0R 1.5 0.5-2.8; N6t
HDC
Gage et @t 2084, =72y, 1%, 36 (2.7-4.7) M% 27{1.8-4.04; 23% 1.1 §0.7-1.8); 33%
RCT
Yiery ot al™3 705, 75y, 14%, ES N NR 23080 17%
SPAF Investigatus™ ™ 1412, 69 1 15%, T9(H106):3T% 3.6{25-5.2:29% 11 {06-2.00; 34%
RCT
Fenberg ef o %9, 74w, 1% E5 17 2905 5% 20{07-4.7);24% 1706-38;31%
Fany ¢l '@ 5588, 72 w. 8%, PC 3.2 (NA); 44% 1.7 {NR); 29% 0.9 (NR); 28%
European Atrial Fbrillation Trial Nowse: sdurdified
Investigators (1995)°
Atrial Fibrillaion Investigators (1998) (9) Notw slentified
Stroke Prevention in Atrial Fibrillation Notwe sdentified
InvesBgators {1969)"
CHADSZ (2001)7 36 points 12 ponitsy 0 pomts
Gage o J'™ 1733, 8% o, 25%, 76 (N, 3% 34 {NHE 5% 1941.2-30; 1'%
HIC
Gage o 4 2004~ 72 y1, (%, 53QRR4L 1% 2.7{2.2-5.4); 6% 0B04-1.7: 23%
ACT
Goatad™ 5089, 71y, 4%, P'C 5.6 (NHY, 2% 2.1 (N}, 57% 0.5 0308, 22%
ey et al™1 705, 75y, 14%, £S ML NA 1.7% (NF), 107
Lip et &' GOq 6Oy 9%, 703 9-11); 18% 2.7{1.8-5.0; 56% 07 §0.1-18); 2%
ACT
Healey st af5| 333570 yr, 15%, 46 (NRY; 27% 16N, T0% NA:NA
RCT
Nizrwilaat ot & 4564, =70 yr, NAL, NR R, 22% NR {NRj; 60% NH ER); 18%
PE
American College of Chest Physiciuns
‘m')ll
Gage & @ 2014 0 72 g1, (M, 202538, 7% 1.0{04-27;15% 05 1-22; 9%
RCT
Pearce el al't 1073, 68 yr, 0%, 1526-4.7), 65% 1.2{0.5-2.8: 20% 0240.1-2.5; 14%
RET
Nicuwlaat et 2° 580,470 y1. NR (NR); 62% NR (KR}, 7% NELONRD; 1%
~ 3%, PC
Framingham Heart Study (2003)"*
Gae of @ 2014 72 yr, %, 47 (2B-6.7); 16% 3.2{24-4.9;25% 14{1.0-2.1); 49%
]
Fang ef o™ 5588, /2 w. 8%, PC 4.0 () 16% 25 (KR 4% 0.9 MR, 3/'%
[ Canihomieny
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Table 4. Continued

Test Coboet (N, Mean  High Risk Event Hate,  Modetato Rk Event Rate,  Low-Risk Event Rate, 95% (3,

Sty Age, 29T Type 45% CI {% of Cohot) Q5% C1 (% of Cohorg (% of Cobwn
van Walraven ef al (2003)"
yan Wakaven ol o' 840, 70 y1, 3%, RCT NR NR 1.1 (NR); e=22%*
Vianyg ot al'5% 705, 75 y1, 1A%, ES NR NR 1.9 (NR); 16%
American College of Chest Physicians
(2004 ™
Fany el ol 5588, 72 y. 8%, PC 2.5 (NF; 807 0.9 (NR); B% 0.1 NR); 12%
Birmingham/NICE (UK) (2006)”
Lip et a'"§ 904, 66y, 13%, AR 7-8.9); U% 20(0.2-2.9); 55% 0 1%
RCT
ACC/AHA/ESC Guidedines (2006)"! None identiod

2°WT indicates fracton with previous stroke/TIA ES, epudemniological study, HOC, hospetal discharge oohort; NA, not applbcatle; NR, not reported; PC. prospecine
colvort, ACT, randomized chmcal mal: SPAF, Stoke Prevention i At Bhnllaton

*24% (Z3204) of outcome svents were TIAS, 80 stoke cates ware = 25% ower than the rates prowded in the Table, LY Factonal shortening and systobe blood
presaure (2 high-nsk fealures m B SPAF 1995 schomed wete nol availatde in the data set; hence, parbapants were cdasaified based on inconpéete mfoemation that
woukl Shif oh- sk patients (o e moderads sk catpgory

THIgh nsk rates are for primary preveniion (1.8, excluding pabenis with previoas siroke/ T, lor Gage et al(X0) echocardiwgraptec data were not avadalle, and hence
the vanable “atooarmal left ventricuiae systolic nctinn™ coufd not be (nclsded Som the Stroke Prevention (n Al Fleillaton lnvestigators (1995) scheme and the
Amencan College of Chest Plysicsans (2001) scheme: “recant heart falure” coukl not be assassed, and heart fadure was wsed,

1Pomt estmats reported without C hased on a small number of soke events for ARl 1994 and CHADS2, echocardographec LY dysfunchon was nat considered
in the SPAF 1995 schwme

SRatesTrequencies for CHADS? scoge~ 1 are: Go et d (24) 1.5%yr (1 2-1.9) including ischemic strokes and systemic emibob per 52%, Gage of al {17) 2 8%4v
(2.0-3.6) inchding steokes and TIAS per 27%; Gage of al [20) Z2%4r (1.6-3.1) por 37%; Hoaley of al {255 1 2% (NR) per 26%, Ina UK outpationt coborl of 234
atnal Mbeiaton patents undergoing echocanograply, the fequency of CHADS? =0 was 24% 210,

Tgpraxenately half of st cohort overkapped the teat cohort of Gage et & (20),

|l recaived clogadogrel and aspiin. CHADS2 = 0 were axduded unless peripheral vasculsr disease was prasent.

“Repocted event rate for he vakdation cohort differs between abetract (1.1) and text (0.9, CI difficult 1o estmate peecisely from fipre 4

¥Systokc blood pressures were not avalabie to identify high-nsk patients.

since this statement appeared a decade ago. and m the
meantime additional schemes and guidelines have
proliferated,

Authorities on clinical prediction rules advocate mdepen-
dent testing before their general climcal application -2
Several schemes have not been tested 1o characterize their
predictive accuracy and hence cannot be compared, directly

CHADR
Prasmghi s
FAF 1099
SPAF 190¢
ACCAHAESC 2006
i nghiaem
Vs Walraven
AL 1994
AF1 1992
ACCP 2004
ACCP 2001

0 20

0%

or mdirectly, to othess. The duration of follow-up in most
derivation and validation cohorts averages | o 2 years, and
the enduring predictive value of risk stratification schemes
for longer periods is often unknown. requinng periodic
resssessment of risk. The contribution of individual variables
to risk stratification schemes has not been well-defined, For
example, heart failure appeared in half the schemes, but this

0% 0% 100%

Figure. Relative distnibution of patients predicted to have high (black), moderats (gray), and low (white) stroke risk by applying different
risk stratification schemes 10 a repcasentative cohort of atrial fibrilation patients The mean age was 72 years and the frequencies of
female sex, hypsrtension, diabetes, heart failure, systolic blood pressurs =160 mm Hg, coronary artery disease, and pravious stroke/
TIA were 40%, 56%, 15%, 29%, 12%, 24%, and 10%, respectively. For the Framingham Heart Study criterla ™ high risk was consid-
srad =14 points, modsarate risk was 8 to 13 ponts, and low risk was =7 points. For Van Walraven et al,'* there are anly 2 risk strata:
low risk and combined moderate and hegh risk. Because the Eurcpean Atrial Fibnliation Tnal criteria were intended to apply to patients
with recent previous stroke/TIA, it is not included.® Ses Table 2 for study abbreviations,
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clinical feature has not been validated as an independent
predictor of stroke in arial fibrillation patients.! Criteria used
for diagnosis of heart failure have not been uniform in these
studies, and the contribution of this variable to risk strarifi-
cation 15, therefore, unclear, The stroke nsk attnibutable o
hypertension in atrial fibrillation patiemts is likely to vary
depending on its severity and treatment,® confounding appli-
cation of this prevalent nsk factor. Previous siroke or TIA is
the most powerful risk factor! and, by iself, drives the
successful identification of high-risk patients, repardless of
the presence of other nsk factors in all except 2 schemes, 1213
The pradictive vatue of these schemes for primary prevention
(1e, for patients without previous stroke or TIA} 15 a more
important, albeir more difficult, problem.™

Stroke rates in recent clinical trinis3*-*7 involving atrial
fibrillation patients appear lower than in clinical trials com-
pleted 15 years ago® Better control of blood pressure miay
contribure to lower stroke rates among patients with a history
of hypertension, - because even modest blood pressure
lowering has a substantial favorable impact on the risk of
vascular events  Whether absolute stroke rates among those
stratified as being a¢ high risk by any scheme are lower now
than they were 10 to 15 years ago is uncertain. ™ In short,
secular trends in stroke rates among atrial fibrillation patients
may confound accurate risk prediction.

Al the core of existing schemes are 4 features that have
been independently and consistently associated with stroke in
atrial fibrillation patients: previous stroke or TIA, hyperten-
sion, advanced age. end diabetes.! Other risk factors included
in several schemes (eg, coronary artery disease, heart failure,
female sex) have not been validated as consistent independent
predictors of stroke in atrial fibrillation patients." 5 Addi-
tional possible independent predictors that are not included n
current schemes {eg, estrogen replacement therapy associated
with higher stroke risk, regular alcohol consumption with
reduced stroke risk) have been idennfied,* but these have not
been suffictently investigated to justify application in
clinical practice. The additional discriminatory power of
biomarkers of thrombosis and inflammation are an area of
active research.'’

Comparison of the predictive power of available schemes
with subsequent stroke in a single cohort of atrial fibrillation
patients of adequate size and with a full range of variables is
not currently available, and the oprimal risk swatificanion
scheme cannot be determined from existing data. The pro-
portion of patients categorized as being at low, moderate, or
high risk by a scheme will vary depending on the composition
of the patient cohort to which it is applied, ie, the proportions
of primary versus secondary prevention cases, proportions of
elderly patients with multiple nsk factors versus younger
individuals with few risk factors, and the availability of
echocardiographic data. Considening the mherent difficulty in
distinguishing patients with stroke risk of 1% per year versus
4% per year (a determining difference regarding recommen-
dations to anticoagulate in most guidelines), it is surprising,
perhaps, that the existing schemes appear able to do so, albeit
with differing results at the individual patient level.

We surveyed a scattered and complex literature on stroke
nsk stratification for putients with atrial fibrillation to bring
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its streagths and lmitattons into focus. We do not address the
threshold of absolute stroke risk for which antcoagulation is
warranted, because this depends on additional considerarions,
including estimated bleeding risk during anticoagulation *!
access to quality anticoagulation monitoring, and patient
preferences and values.** Several million people with atral
fibrillation now receive chronic anticoagulation to prevent
stroke. Addirienal research w0 identify more discriminating
and accurate risk models around which standard recommen-
dations could be developed would encourage more uniform
use of annithrombotic agents and would likely lead 1o better
patient outcomes.
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W. Albers, MD (Palo Alto, CA, USAY, David C. Anderson, MD
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Moving the Tipping Point
The Decision to Anticoagulate Patients With Atrial Fibrillation

Mark H. Eckman, MD, MS; Daniel E. Singer, MD;
Jonathan Rosand, MD, MS¢; Steven M. Greenberg, MD, PhD

Background—The rate of ischemic stroke associates] with traditional risk factors for patients with atrial fibrillation has
declined over the past 2 decades. Furthermore, new and potentially safer anticoagulants are on the herizon. Thus, the
balance between risk factors for stroke and benefit of anticoagulation may be shifting.

Methods and Results—The Markov state transition decision model was used to analyze the CHADS,, score, above which
anticoagulation is peeferred, first using the stroke rate predicted for the CHADS, derivation cohort, and then using the
stroke rate from the more contemporary AnTicoagulation and Risk Factors In Atrial Fibrillation cohort for any CHADS,
score. The base case was a 69-year-old man with atrial fibrillation. Interventions Included oral anticoagulant therapy
with warfarin or a hypothetical “new and safer” anticoagulant (based on dabigatran}, no antithrombotic therapy, or
aspirin. Warfarin is preferred above a stroke rate of 1.7% per year, whereas aspirin is preferred at lower rates of stroke,
Anticoagulation with warfarin is preferred even for a score of U using the higher rates of the older CHADS, derivation
cohort. Using more contemporary and lower cstimates of stroke risk raises the threshold for use of warfarin to a
CHADS, score =2. However. anticoagulation with a “new, safer” agent, modeled on the results of the Randomized
Evaluation of Long-Term Anticoagulation Therapy trial of dabigatran, leads to a lowering of the threshold for
anticoagulation 1o a stroke rate of 0.9% per year.

Conclusions—Ise of a more contemporary estimate of stroke risk shifts the “tipping point,” such that anticeagulation is
preferred at a higher CHADS, score, reducing the number of patients for whom anticoagulation is recommended. The
introduction of “new, safer” agents, however, would shift the tipping point in the opposite direction. (Cire Cardiovase
Qual Outcomes. 2011:4:14-21,)

Key Words: anticoagulants m atrial fibrillation m health services research ® stroke prevention m decision analysis

he increased use of warfarin anticoagulation for prevention

of thromboembolic stroke in patients with atrial fibrillation
(AF) has produced substantial benefits, but has also resulted in
an estimated quintupling of the mcxdence of warfarn-sssociated
mtracerebral hemorthage (ICH).! Warfarin-associated ICH now
comprises roughly 20% of all ICH. Furthermore, among patients
with ICH, wartarin is associated with a doubling in the case
fatality vate at 3 months and an incresse in poor newrological
outcomes.” There is suggestive evidence that the nsk-adjusted
incidence of ischemic stroke in patients with AF has declined
over the past 2 decades, perhaps i response 10 more aggressive
treatment of underlying risk factors, such as hypertension and
hyperlipidemia.®1° As a result, the balance berween the risk and
benefit of anticoagulation therapy in patients with neavalvalar
AF may be shifting.

Editorial sce p 5

The most recent guidelines from the American College of
Chest Physicians on antithrombotic therapy focus on stroke

risk (Appendix Table 1).Y Using the CHADS, c¢riterial for
stroke risk stratification, these guidelines recommend oral
anticoagulant therapy for patients with a CHADS, score =2
and consideration of cither warfarin or aspirin for those with
4 CHADS; score of 1, Bleeding risk is not explicitly
considered, although these recommendations assume that the
patient is not at high risk for bleeding, and that good control
of anticoagulation will oceur, Guidelines from the American
College of Cardiology/American Heart Association/European
Society of Cardiology are essentially the same.** Adding the
consideration of bleeding nsk, which may vary from patient
1o patient,® the spectrum of decision-nuking for anticoagu-
lant therapy in patients with AF can be schematized, as shown
in Appendix Figure 1. Patients at lower risk of stroke and at
high risk of bleeding should not receive oral mticoagulant
therapy; patients at higher risk of stroke and at low risk of
bleeding should receive anticoagulant therapy. The more
difficalt decisions lie in the middle where the nisks of stroke
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and bleeding are more closely balanced, Here lies the so-
called “tipping point.”

Our goal was to revisit the tipping point m light of more
contemporary data suggesting a declining stroke nisk for any
of the typically defined nsk factors, by constructing a
decision analytic model examining strategies of oral atico-
agulant therapy with warfarin, no antithrombotic therapy, and
aspirin across a range of values for risk of ischemic stroke,
We also wished to explore how the furure availability in the
United States of new, potentially safer anticoagulants. such as
the direct thrombin inhibitor dabigatran, or the multiple direct
factor Xa inhibitors in sdvanced development would impact
the “tipping point™ for anticoagulant therapy,

WHAT IS KNOWN

® The rate of stroke in patients with atnal fibnllation
has declined over the past 2 decades.

* New and potentially safer anticoagulant medications
are oo the horizon,

® Thus, the halance between risk factors for stroke and
benefit of anticongulation may be shifting.

WHAT THE STUDY ADDS

® Tools m use to predict stroke risk may overestimate
this rsk, and thus result in recommendations for
blood thinning therapy for some patients who may
not require such treatment, The CHADS, score is
ane such tool,

® Using more recent estimates of stroke risk shifts the
“fippmg pomt,” such that snticosgulation s pre-
ferred ar a higher CHADS, score (ie, higher stroke
risk), reducing the number of patients for whom
anticoagulation is recommended,

® The introduction of “new, safer” agents, however,
would shift the tipping point in the opposite direction.

Methods
Review of Data

Risk of Ischemic Stroke

There are a number of nsk stratification schemes that have been
developed to predict ischomic stroke risk in AF patients.'%-34-17 One
of the more widely used is CHADS,,"* which assigns | point for
cach of the following risk factors for patients with AF: congestive
heart failure, hypertension, age =73 years, and diabetes. Two potnts
are assigned for a history of stroke or transient ischemic attack. A
CHADS, score of 2 (or 4% per year risk of stroke) roughly
corresponds 10 the “average" patient not taking warfarin in the
pooled analyses of AF waals.'s In 4 more contemporary stidy of
13 559 adults with nonvalvular AF recetving care within the Kaizer
Penmanente system of Northern Califorma, rates of stroke among
patients not taking warfann were significanty lower. Although the
denvation cohiort for CHADS, reported stroke rales ranging from
1.9% to 18.2% per year for scores between 0 and 6, stroke fakes
ranged between 0.36% and 6.10% per year in the AnTicoagulation
and Risk Factors In Atnal Fbnilaton (ATRIA) cohort for patents
not receiving warfann (Appendix Table 2),

Major Bleeding Events in Patients Receiving
Anticoagulant Therapy

We stranfied major bleeding events mnto intracerebral hemorrhage,
subdural hematoma, and extracranial bleeding. In a study of the

Moving the Tipping Point in Atrial Fibrillation 15

ATRIA cobort, éxarmining the net bepefit of wiurfann n AF, patients
betwoen 65 and 74 years of age had a 012% per year mte of
intrucranial hemorrhage oft warfusin and a 0,44% per year tate on
warfarin,? Approximately 47% of these patients had intracerebral
hemorthages. Furthermore, roughly 50% of these pahents were
taking aspirin,’® After comrecting for these factors, the annual rate of
wtmcerebral hemorthage i patients not receiving warfann wos
0.05%, and 0.21% in those receiving warfarin {relative hazaxd, 4.07),
These wese used for the base case values. Neurclogxcal oukomes
(Table 1) were obtained from a study of 435 patients with warfarin
intracerebral hemorrhage.® A meta-analysis evaluating the effects of
antiplatelet therapy in patients at lagh risk for vascolar events, the
Antithrombotic Trialists” Collaboration, reported an odds ratio of
1.22 (95% confidence tnterval [CI], 1.03 10 [ 44) for fatal or nonfatal
hemorthagic stroke in patients eceiving aspurin.'* This estumate 15
consstent with other sustmary anilyses indicating that the incremen
1al risk of hemorrhagic stroke in paticnts taking aspirin i= small >

In the ATRIA study noted above, 33% of patients with introc ranial
hemorrhages had svbdural hematomas. Comecting for aspinn use,
subdural hematomas occurred atan annual rate of 0.027% in patents
not recetving warfanin and 0.0015% in those receving warfarin’
This is congistent with rates of subdurl hematomas on wasfann
described in other studies %22 The monality associated with
anticoagulant-related subdural hematoma 15 roughly 27%.%

In 16 trals exanuning the use of anticoagulant mad antiplaseiet
agents for the prevention of suoke, the relative nek for smajor
extracranial hesuorrhage in patients recesving anticoagulnnt therapy
was 2.4, resulting in an average rate of 1.4% per year for tral
participants taking wasfann.*4%* In a large cohort study of 13 559
adults with AF, major extracranial hemorrhages were fatal in 5.1% of
patents receiving warfarin > A meta-analysis of 4052 patieats with
AF receiving either warfarin of aspinn reported & hazard ratio of 2,15
for lethal bleeding among patients receiving warfann vepsus aspi-
1in.% In the absence of more specific data for mortality of extracra-
mal bleeding among pavents receiving aspinn, we calculated a
mortality rate of 2.4%.

New, “Safer” Anticoagulants

We psed data from the Randomized Evalvation of Long-Tenm
Anticosgauiation Therapy (RE-LY) mal of the duect thromlen
inhibitor dabegatran 1o describe base case values for both efficacy
and bleeding risk for polenually safer and more efficacions novel
anticoagulants. In sensitivity analyses, we explored how changes in
either the efficacy or safety of such new agents wouold affect the
“tipping point™ In RE-LY, the 150 mg dose of dabigatran was foand
0 be more effective than warfann in preventing ischenc stroke
(relative nsk. 0.76; 95% CI, 0.60 o 0,987 In addition, the relative
risk of intracramal bleeding was 040 (95% CI, 0.27 w 0.60)
compared with warfarin, The risk of extracranial Meeding was 1.07
(93% CI, 092 1o 1.25). Of now, the absolowe event rae for
intracransal bleeding in patients reoceiving warfarin in this study was
quite lsgh, 0.74% per year, almest double the mie s2en in other
stisdies =453 Therefore, 48 0 more conservalive estimade for the
relative nsk of intracramal bieeding i pavents receiving the new
“safer” oral anticoagulant compared with warfarin, we hypothesized
that the bleeding risk should be similar to that of an "ideal” agent,
such as warfann that was never out of the therpeuhic range. In a
stidy describing the odds of intracranal hemorrhage & a function of
INR, 22% of bleeds occumed in patients with an INR =3.6, meaning
that 78% of such bleeds occumred when patients were within the
therapentic range.** Therefore, in our model we calculated the nsk of
intracranial bemorrhage assoctated with the new “safer™ agent to be
.78 umes the intracramal bemorrhage risk of warfann, In additon,
a high proportion of patients (11.3%) had significant gastrointestinal
sule effects. We atlemipted 1o capture some of these issues by
assigning a slightly lower guality of life 1o the hypothetical new,
“safer” ageat of 0.99,

Decision Analytic Model
We developed  28-state Markoy stake transition decision model to
explore outcomes of the 4 strategies: (1) anticoagulate with warfarin;
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Table 1, Data Required in the Analysis: Probabilities, Rates, and Quality of Life

Pararneter Value
Annual 1ate of wschamic stioke {untreated) 002345
CHADS. <2 (ATRIA cotioet)
Eticacy of treatment
With wartam 0.68(16)
With agsin 021 {44)
Probsable outcome of schamic skoke
Death 016 {45)
Permanent sequelas 0.44 {16, 46}
‘#th severa disability 0.60 (16, 46)
With mikd disability 021 {16, 46)
Good racovery 0.40 (16, 46)
Aanual sate of Dleeding event (mbeated)
ICH 00005 {5, 18)
Subdural hermatoma 0.00027 {5, 16,47)
Exvacanal 0.006 {24, 25)
Lecaton of Hemonbage Lebar KCH Deop ICH Subsural Hematoma Extract anid
Relatwe hazard of bleading
Wartarn 415 18) 416518 55(5 21,49 2424
Aspin 1.2{20, 48) 1.2{20, 48) 2.0 (500 108 (24
Protadle outcome fom Heed % vl
fwithaut warfarin/eath warfanm)®
Death 019838 0210.41 0267 (23, 26) 0.0240.051
Sevare lang-term disatality 043043 044%0.42 0.07/0.00{61) 23,28
e long-termn disabalisy 0208011 0,190.10 040/0.50 (51}
Goodl [ecinegy 019008 017807 02630145
Base Case Yale of Quality of Life
Lonyg-term symploms
well 10
Well while receving anteoagulant therapy 0.96¢52)
Sevare long-term disahility 0.11(52)
PR long-teem disatehy 0.76 (52
[eath 0o
Short-1erm symptons
1CHY 079
Ischesmic stroket 0.79
Extacranidl bleedt 084

Base-Case Value of Age-Adjusted Annual Excess Mortaity

Stroke vamh hing-term dwalshity

.08 {53)

“hasume outcomes of bleeding events for aspin-reated patients are the sama as for undreated patients

fAssume quality of life = O for duratson of hosyxiakzation. Length of stay for specific cerebrovascular disorders
except transient ischemse attack (dagnosis-related groop, 14) is 6.4 days.

tLength of stay for gastiomiesting hemoithage (dagnesis-related group, 174) 15 4.9 days.

(2) anticoagulate with a new, “safer” agent. using dabigatran as the
model; (3) treat with aspirin; and (4) no antithrombotic therapy, We
used & standard computer program (Decision Maker, Boston, Mass}j
to build the model, analyze resolts, and perform sensitivity analyses.
Our boase cuse involved a hypothetical 69-year-old mman with sonval:
vular AF who had no contraundications to warfann thesapy, During
each monthly cycle, patients face a chance of stroke and hemorrhage,
either of whach may lead w death, significant nearological sequelae,
or symptom rezalution. The simulation is run for the entire life

expectancy of the hypothetical cohort of simifar patients. Base case
valves for model parameters are summanized in Table | and the
decision tree Figure and modeling details provided in appendix
Figure 2 and accompanying text.

Results
Results of the base case analysis for a 69-year-old man with
nonvalvular AF with a CHADS, score of 2, corresponding to
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Table 2. Base Case Analysis

Expectd Unaty
Strateqy (Cuality-Addjuste | %Yoy
No mdthrombotic thesagry an
Aspurn 825
Warlarin 936
Hypothetical *naw and saler”™ oral 95

anticoagulant, modeled on dabngatian

Barse came wias o 69-year-old man with Al (sbrcke risk, 2.9% pa year),
corresponding 10 CHADS, of 2 m contemnporary ATRA cobon.

an annual ischemic stroke risk of 2.5% in the ATRIA cohort
are shown in Table 2, Antithrombotic therapy with warfarin
provides a modest gain m quality-adjusted life expectancy
compared with either no antithrombotic thetapy or aspirin,
However, anticoagulation with a new, “safer” agent results in
the greates! gain in guality-adjusted life-years.

The question of the “tipping point” is addressed in the
following 1-way sensitivity analyses examining outcomes for
the strategies in quality-adjusted life-years as a function of
the annual rate of schemic stroke. Figure | examines the 3
historically available strategies in the United States: (1)
anticoagulation with warfarin; (2} aspirin; and (3) no anti-
thrombotic therapy. Superumposed as a second and third
horizontal axis are the CHADS, nisk scores. The top axis
shows the association between the CHADS, scores and the
annual stroke rate in the CHADS, derivation cobort. The
bottom-most axis shows annual stroke risk associated with
CHADS,; scores in the more contemporary ATRIA cohort,
The threshold lines form 3 regions, To the left, at lowest rates

o
5

Warfarin

Moving the Tipping Point in Atrial Fibrillation 17

of stroke (<02% per year), no anticongulunt therapy i
preferred. To the far right, at stroke rates greater than 1.7%
per year, anticoagulation with warfarm is best. [n the small
region between 0.2% and 1,7% per vear, aspirin is preferred,
With reference to the scores in the CHADS, derivation
cohort, anticoagulation with warfarim is reasonable for pa-
tients with & score =0, Using a more contemporary estimate
of stroke nsk for any CHADS, score (lower honzontal axis of
Figure 1), cur results suggest that patients with a score of zero
or 1 should receive aspirin, whereas those with scores of 2 or
greater should receive anticoagulation with warfarin. It
should be noted that the magnitude of the differences in
expected urility between the 3 swaregies at low stroke rates
(below 1.7% per year) 1s quite small. Therefore, patient-to-
patient variability in either bleeding nisk or preferences for
outcomes could alter the optimal therapy in this regton, The
overall impact of the declining risk of ischemic stroke for any
CHADS, score was to shift the “tipping™ point so thar a
higher CHADS, score s needed to “justify” anticosgulant
therapy,

We next examined how the use of a new, “safer” anfico-
agulant would atfect the tipping point at which anticoagulant
therapy is preferred over no anticoagulant therapy. As shown
in Figure 2, the threshold for ischemic stroke risk above
which anticoagulant therapy with a hypothetical new, “safer”
agent is preferred over aspirin is lower (=0.9% per year). In
fact, this threshold is near a CHADS; score of 1, given the
more contemnporary assignment of stroke risk (ie, the bottom-
most axis),

Figure 3 depicts a 3-way sensitivily analysis examining the
relative hazard of mtracerebral hemorrhage (new, “safer”

D2 G03 004 0N5 CO06 CGO7 008 ODY 03 011 DI2 D13 D34 015
Annual Rate of Ischemic Stroke
1 L

p 1 2 3

a 5

CHADS, Derivation Maode

!l T ] |
v 1 2 3

CHADS, ATRA Cohart

Figure 1. One-way sensitivity analysis. Annual rate of ischemic stroke. Qualty-adjusted iife expectancy far each of the 2 stralegies
{warfarin, aspirin, 2nd no antithrombaotic therapy) Is shown as a function of the annual rate of ischemic stroke ranging from 0 to 0.15
per yoar. There are 2 secondary horizontal axes showing the corresponding CHADS, scoras, The upper secondary axis uses the
CHADE, derivation cohort (3ee Appendix Table 2), whereas the lowsr axis maps the CHADS, pradictors to the annual stroke rate found
In the more contemporary ATRIA cohort. The threshold kines divide the decision space Into 3 reglons, To the far left, at low rates of is-
chemic stroke (<0.2% per year), no antithrombotic therapy is bast, whereas to the far right st stroke rates greater than 1.7% per ysar,
anticoagulation with wartarin is best. There i & small reglon batween these 2 thresholds in which aspirin use IS preferred. Using more
contemporary data for stroks risk (bottommost honzontal axis), anticoaguation is only preferred at a higher CHADS, score (=2), com-
pared with stroke risk precicted by the CHADS, derivation model (fop secondary honzontal axis), for which wartarin is preferred even

with a CHADS. score less than 0,
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Figure 2. One-way sansitivity analysis:
Annual rate of ischemic strake with addi-
ticn of anticcagulation with a new,
“safer” anticoagulant, The axes are the
same as in Figure 1, With the addition of
a new, “safer” agent as another option
for anticoagulation, the “tipping point”
above which the risk and outcomes of
ischemic stroke cutweigh the risk and
outcomes of major hemorrhage shifts to
the left. Anticoagulation with the new
drug is preferred at annual stroke rates

. - M
o

abave 0.9% per year (CHADS, score <0
In the derivation model; and CHADS2
score of =1 using the ATRIA data).
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anticoagulant versus warlarin) on the horizontal axis. and the
relative hazard of ischemic stroke (new, “safer” anticoagulant
versus warfaring on the vertical axis, for 3 different values of
quality of life while taking the new anticoagulant (0,98, 0,99,
and 1.0), The base case values are shown as an ellipse,
demarked by the 95% Cls (from the RE-LY study) around the
2 relative hazards on the x and v axes. For i patient with a
CHADS,, score of 2. the base case ellipse falls within the
region in which anticoagulation with the new, “safer” agent is
preferred, even if the quality of life on this drug is .99 (eg.
the sume as the quality of life while taking warfarin). If the

16
1.4
1.2 A

1
0.8 -
0.6
0.4 -
0.2

0

New "Safer" 95% CI)

Anticoagulant Favored

RELY (mean £

quality of life on this new agent is lower, for example, 0.98,
the outer edge of the ellipse falls within the region in which
warfarin is best, Should other hypothetical new aral antico-
agulants be developed with greater efficacy and lower hem-
orrhage risk (toward the bottom left of the Figure), the gain in
quality-adjusted life-years would become even greater,

Discussion
Our analysis suggests that the “tipping point,” the threshokd
of ischemic stroke risk below which anticoagulant therapy
should be withheld and above which anticoagulant therapy

Warfarin Favored

0.98

of Life on New "Safer” Anticoagulant

Relative Hazard of Ischemic Stroke - New
"Safer” Anticoagulant v.s. Warfarin

T T T '

z
02 03 04 05 06 07 08 09 1 11 12 13 14 15 3

Relative Hazard of ICH - New "Safer” Anticoagulant v.s. Warfarin

Figure 3. Three-way sensitivity analysis: Relative hazard of intracerebral hemorrhage and relative hazard of ischemic stroke (new,
“safer” anticcagulant versus warfarin) and quality of ife. The decision space is divided into 2 regions. At the lower left, where the rela-
tive hazards of ICH and ischemic stroke while receiving the new, “safer” anticoagulant versus warfarin are low, the new agent is pre-
ferred. At the upper right, where the relative hazasds of these events s high, warfarin is preferred, Three thresheld lines are shown for
varying quality of life while taking the new anticoagulant (0.98, 0.99, and 1.0). If the new anticoagulant has no detrimental impact on
quality of life (eq, quality of life of 1.0), then the reglon in which it is favored is largest. As the quality of life while taking the new antico-
agulant decreases, the size of this region becomes smaller. The ellipse demonstrating the base cass values for the relative hazards of
ICH and Ischemic stroke, atong with their 95% Cls, falls within the region in which the new anticoagulant is preferred if the quality of
lite while taking this new agent is 0.99 or greater, Hypothetical new and safer agents characterized by higher efficacy and lower bleed-

Ing risk {lower left comer) would be preferred over warfarin.
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should be prescribed, has changed The nsk of ischemic
stroke in nonvalvular AF appears to have declined, perhaps as
aresult of more aggressive control of blood pressure and lipid
levels.* ' Indeed, our analysis using a more contemporary
cohort of patients with AF from the ATRIA study suggests
that the threshold has shifted such that the balance of risk and
benefit afforded by anticoagulation tips m favor of warfarin ar
a higher CHADS, score than in the past. Specifically,
anticoagulation with warfarin is preferred for patients with a
CHADS, score of 2 or more, Aspinn 15 preferred among
patients with CHADS, scores of zero or 1. No aatithrombotic
therapy is only preferable among those ar close 10 no risk of
1ischemic stroke. However, the magnitude of gamn between
aspirin and either no antithrombotic therapy or warfann at
low CHADS, scores s small. Therefore, patient-specific
differences in bleeding risk or preferences for health out-
comes, along with stanstical uncertainty i parameter esti-
mates, may affect the strength of this resulr. Furthermore, the
magnifude of gamn from warfarin increases as the annual rate
of ischemic stroke incresses above the threshokl. Current
American College of Chest Physicians and American College
of Cardiology/American Heart Association/Europesn Heart
Society guidelines suggest either warfarin (grade 1A) or
aspirin {grade 1B} for putients with a CHADS, score of 1 and
warfarin for patients with scores of 2 or more (grade 1A)*
Although results of our decision analysis suggest that warfa-
rn may have been preferred ahove a CHADS, score of zero,
based on older estimates of ischemic stroke risk, this is not
congruent with older guidelines. Perhaps older guidelines
were a bit too conservative about warfarin use, given data
available at the time, but our analysis would suggest that
current guidelines are now appropriste given the decreasing
risk of ischemic stroke.

It also is important 1o note that whereas the CHADS, score
is categorical (4 panent cannot have a score of L35, for
instance), risk progresses in a continuous fashion. Therefore,
it is difficult to interpret thresholds (hat fall berwveen CHADS,
scores. Furthermore, the annual rate of siroke associated with
each CHADS, score has associated uncertainty {see Appen-
dix Table 2).

A modification of CHADS, has recently been proposed to
incorporate additional stoke risk factors. This CHA,DS,-
VASc scheme has been incorporated into the European
Society of Cardiology guidelines, although there is no formal
evidence that it 1 superior to CHADS, **Appendix Figure 3
demonstrates the addition of the CHA,DS,-VASc w0 the
threshold analysis. Indeed. the limited precision of available
risk prediction tools remains a major barrier to patient-
specific decision-making for stroke preveation in nonval vular
AF. Although we have used the CHADS, algorithm to
highlight the secular change in ischemic stroke risk associ-
ated with patieat-specific risk factors, the overall guality of
prediction rules for ischemic stroke is mediocre.* An assess-
ment of 5 of the mujor stroke risk stratification schemes for
patients with AF (CHADS,, Atrial Fibrillation [nvestigators,
Swroke Prevention in AF, and Framingham indices, sd the
Tth American College of Chest Physicians guidelines) dem-
onstrated receiver operating characterisiic areas between (0,56
to 0.62, indicating poor discrimination*! Similarly, assess-

Moving the Tipping Point in Atrial Fibrillation 19

ment of the CHA,DS.-VASc i a verification cohort (Euro
Heart Survey patieats) yielded a c-statistic of (.61, highlight-
ing the need for better stroke prediction models.™ In partic-
ular, our analysis demonstrates the impertance of being sble
10 identify patients at very low risk of ischemic stroke who in
fact might he best served by no antithrombotic therapy,
Furthermore, there are no formal models estmating risk of
ICH, slthough a variety of determinants of such nisk has been
identified.'**> ¥ To make better, patient-tailored decisions
and recommendations regarding anticoagulant therapy for AF
patients, new and more robust prediction tools will need to be
developed for both ischemic stroke and ICH risk. A goal of
these mmproved risk prediction tools would be to accurately
move predicted risks away from threshold values, allowing
more confident decisions.

The introduction of novel anticoagulanis, such as dabigat-
ran, which appear 10 be more efficacions while leading 10
lower risks of intracranisl hemorrhage, expands the number
of mdividuals for whom anticcagulation can be recom-
mended compared with warfarin, Indeed, use of 4 more
effective and safer anticoagulant also shifts the tpping point,
such that anticoagulation with such an ageat may be preferred
over either warfarin or aspirin for patients with a CHADS,
score of 1, We have used data from RE-LY describing the
efficacy, safety, and side-effect profile of dabigatran to
characterize a protofypical new and safer anficosgulant,
However, the very positive findings from the RE-LY tnal
may deteriorate in real world use,

Our decision analytic framework also ¢an be used to model
other new or novel therapies, For instance, for patients in
whom vitamin K antagonists may not be suitable {poor
anticipated complance with INR measurement or dosage
adjustment), the addition of clopidogrel to aspirin was exam-
ined in the ACTIVE-A trial ¥ They found the combination of
the 2 drugs had a relative hozard of 0.72 (95% CI, 0.62 to
9.83) for stroke and 1.57 (95% CI, 1.29 to 1.92) for major
hemorrhage compared with aspirin alone. Examining these 2
strategies n our model, the combination antiplatelet regimen
would be preferved for patients with & stroke risk greater than
0.4% per year, and the magnitude of the gain would increase
as the patient-specific stroke risk increased. However, if a
new and “safer” oral anticoagulant were also available, how
might it compare with the combination antiplatelet regimen?
Using the same bhase case assumptions from our previous
analysis, we found that the new, “safer” oral anticosgulant
would be preferred above a stroke risk of 1,3% per year,
aspirm would be preferred for stroke nisk below 0.4% per
year, wheress combination anfiplatelet therapy would be
preferred for stroke risks m between these 2 thresholds,
Nonpharmacological interventions for appropriate patients,
such as catheter ablation or the Maze procedure, also could be
examined using this analytic framework.

[n summary, secular trends in the risk of ischemic stroke as
reflected in ATRIA appear to have shifted the “tipping point”
in favor of withholding anticoagulant therapy from patients
who might have received it in the past based on their
CHADS, scores. However, as new, safer anticoagulants
become available, the “tipping point™ will shift again in the
opposite direction. With the proliferation of new anticoagu-
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lants and sntithrombotic therapies, along with nonpharmaco-
logical interventions for AF, and the improbability of clinical
trials performing head-to-head comparisons of these treat-
ments, a decision analytic framework can be used to examine
new treatments as data become available. Finally, it is clear
that the biggest barrier to personalized decision-making for
patients with AF remams the mited discriminating ability of
available tools for predicting risk of thromboembolic stroke
and hemorrhage.
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Validation of the Essen Stroke Risk Score and the Stroke

Prognosis Instrument II in Chinese Patients
Xia Meng, MD*; Yilong Wang, MD#*; Xingquan Zhao. MD; Chunxue Wang, MD: Hao Li, PhD;
Liping Liv, MD; Yong Zhou, MD; Jie Xu, MD; Yongjun Wang, MD

Background and Purpose—Little was known about the predictive accuracy of the Essen Stroke Risk Score and the Stroke
Prognostic. Instrument 1T in Chinese patients with stroke.

Methods—We evaluated the predictive accuracy of both Essen Stroke Risk Score and Stroke Prognostic Instrument 11
scores for both recurrent stroke and combined vascular events using data from a prospective cohort of 11 384 patients
with acute ischemic stroke and transient ischemic attack admitted 1o 132 urban hospitals throughout China.

Resalts—The cumulative 1-year event rates were 16% (95% CI, 15%—16%) for recurrent stroke and 18% (95% CI, 185-19%)
for combined vasculwr events. Both event rates were significantly higher in patients with transient ischemic aftack and
increased significantly from lower to higher Essen Stroke Risk Score and Stroke Prognostic Instrument 1T categories. Essen
Stroke Risk Score and Stroke Prognostic Instrument IT had similar predictive accuracies for each study outcome.

Conclusions—In Chinese patients with ischemic stroke or transient ischemic attack, both Essen Stroke Risk Score and
Stroke Prognostic Instrument [1 scores are equally able to stratify the risk of recurrent stroke and combined vascular
events. (Stroke. 2011:42:3619-3620.)

Key Words: Essen Stroke Risk Score w ischemic stroke m Stroke Prognostic Instrument I m transient ischemic attack

ecarrent stroke and subsequent cardiac events after

stroke are major contributors to disability and mortality
for stroke victims.! [dentification of those panents at high risk
of recurrent stroke and/or cardiac events is entically impor-
tant for both inpatient management and oulpatienl care.
Several predictive scores have been developed to help stratify
the risk of recurrent stroke and/or cardiac events for patients
with transient ischemic attack {TIA) and ischemic stroke,
including the Essen Stroke Risk Score (ESRS) and the Stroke
Prognostic Instrument [I (SPI-I1} score. Although both ESRS
and SPI-IT have been validated in Western populations* the
perfarmance of these scores has not been examined in large
Chinese stroke patient populations.

Methods
Data for patents with TIA or ischemic stroke from the China
National Stroke Regstry (CNSR) were used in this report. The
design, mvonale, and baseline information of CNSR has been
descenibed previously * In bnef, CNSR was a nationwide prospective
hospatal-based cobort study of consecutive patients with stroke uged
=18 yeats admitied 0 132 hospitals within 14 days after the onset of
symploms between September 2007 and August 2008 i China
Stroke and TIA were defined based on World Health Organization
criteria® Except for TIA, all the diagnoses were coafimmed by brain
CT or MRI. Detiled basehine data were abstracted prospectively wsany
paper-based segistry Toms. Patents o their authorized proxies were

contucted by telephone 3. 6, and 12 months afier symptom orset. The
study was approved by the central Institutional Review Board at Beiging
Tiantan Hospital Wnitten informed consent was obtained from the
patient or his or ber legally anthorized representative.

The stady oucomes were recarrent stoke and combined vascular
evenl. A recurment stroke wiw defined os o newly disgnosed stroke tn a
potient in whom the imtial symptoms had substantially or folly recov
ered, A combined vascular event was defined as any event inchxding
recurtent stroke, myocardial infarction, or cardiovascular death.

Statistical Analysis
Proportions were used for categoncal vanables: mean with SD were
used for continuous/score varables, Chi-squam tests were used to
compare categoncal vasiables; Stdent 1 test was osed for continu-
ousfscore variables. The cumulative event rakes and the comespond-
ing 95% Cls of outcomes were calculied based on a binomual
distnbution. We estimated the discrimination of ESRS and SPI-II to
predict [-year cumulative recurrent stroke and combined vascular
event using the area under the curve by c-statistic, We used 1000
bootstrap samples to estimate the 95% CI for each c-statistic. All
tests were 2-tailed, and P<<0.05 wae considered statistically signifi-
cant. All analyses were conducted using SAS 9.1

Results
There were 11 384 cligible patients with TIA { 1061) or ischemic
stroke (10323) in our analysis, after excluding 1381 (10.5%)
patients with a history of atral fibrillstion and 851 (7.0%)
patients without follow-up, The patients with and without
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Table 1. Twelve-Month Cumulative Rates for Recurrent Stroke and Combined Vascular Events Stratified
by the ESRS or SPI-Il Categories
Recurrent Stroke Combined Vascular Events
m 1A
Pesoxnit Pegexal Percent Percent
No. 955 o) No. {95% Chy No {uh% Ch No, $96% )
ESRS
0-2 515 1201113 652 16 (13-19) 5193 13412-14) 652 18415-21)
39 510 20(19-21) 409 21017-2) 5130 2{2-24) A0 24 {2028
SH-1
03 3243 WE-11) 678 15(12-18) 3243 111012 678 17 {1420
4-7 4675 16(15-17) 341 22 (18-27) 4625 16{15-20) m 26421-91)
815 7455 2321-25 42 24 (12-29) 2455 2 (24-28) 42 29{16-45)
Total 1032 1601510 1061 18{15-29) 10323 1B{719 1061 20{(18-2%

ESHS mdicates Essen Stoke Risk Sowe; SPHE Stioke Pognases Instrument §; 15, lschemic stioke; TIA, Transient ischemi; attack;

Cl, confidence imtersal .

complete follow-up were comparable in terms of the prevalence
of basehine risk factors and clinical characteristics (Supplemental
Table; hitp:/stroke.ahapournals.cegh.

The cumulative l-year evenl rates were 16% (95% CI,
15%-16%) for recurrent stroke and 18% (95% CL 18%-
19%) for combmed vascular event. Both event rates were
significantly higher in TIA, especially for patients in lower
ESRS and SPI-II score categories compared with patients
with schemic stroke. In addition, both eveal rates ncreased
significantly for patients from lower to higher ESRS and
SPI-II score categories (Tahle 1)

ESRS and SPI-II scores had similar predictive accuracy for
either recurrent stroke or cumulative vascular events, and
there were no statistically significant differences in area
under the curve values for each outcome using either ESRS or
SPI-II score (Table 2).

Discussion
Our results showed that both ESRS and SPI-IT scores were

equally sble to stratify the risk of recurrent stroke and
combined vascular events in & Chinese stroke population and

Table 2. Predictive Accuracy of ESRS and SPI-Il Scores

Cormtaned Yasculy
Recuttent Skoke Events
AliC a6 Gl AlC 95% ¢

ESES

IS 060 057061 0.60 0.59-6 62

TIA 057 0.52-062 0.56 0.52-061

Al patients 0358 0.55-060 0.6 0.58-061
SPN

[ 060 0.58-0.62 0.61 0.50-0.62

TIA (158 0.54-0.62 0.5 0.55-063

Al patinnts 059 0.58-0.61 0.6 0.58-0 61

ESRS iniicates Essen Stoke Risk Score; SP-I, Stioke Prognass nstiument
I NG, anva undes the curve; IS, ischemic attack: TIA, transient isdhenve
attack; C, contidencs mterval

the area under the curve values were similar 10 a recent sudy
in German patients with stroke.* These scores may help the
clinictans to identify the patients at high risk of recurrent
stroke andfor cardiac events and raise the awareness of
managing risk factors for both mpatient treatment and outpa-
tient care. However, the relatively low accuracy may raise
concerns for the usefulness of these 2 predictive scores in
individual treatment decisions and secondary prevention.
There were limitations n this smdy, The study sites were
selected from wrban areas and may represent the institutes
having better inpatient and outpatient care; the rates for recurrent
stroke and cardiac events may be underestimated. In addition,
some of the cardiovascular deaths may be misdiagnosed, Be-
canse the analysis was performed only in patients who com-
pleted the l-year follow-up, there may be potential bisses in
estimation of event rates snd calculation of prediction accuracies.

Sources of Funding
This study was funded by the Ministry of S¢ience and Technology
and the Ministry of Health of the People's Republix of China (grant
no. 2008Z2X09312-008 and 2009CB521905)
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Bleeding Risk Assessment

HAS-BLED Score & Bleeding Rate

H Hypertension 1

A Abnormal renal &/or liver function (1 point each) lor2

S Stroke history 1

B Bleeding

L Labile INRs 1

E Elderly (age > 65) 1

D Drugs or alcohol (1 point each) lor2
Maximum score 9

Hypertension = systolic BP>160 mmHg; Abnormal renal function = presence of chronic dialysis or
renal transplantation or serum creatinine>200umol/L; Abnormal liver function = chronic hepatitis
disease (e.g. cirrhosis) or biochemical evidence of significant hepatic derangement (e.g. bilirubin>2x
upper limit of normal, in association with AST/ALP/ALP>3x upper limit normal, etc.); Bleeding =
previous bleeding history or predisposition to bleeding (e.g. bleeding diathesis, anemia, etc.); Labile
INRs = unstable/high INRs or poor time in therapeutic range (e.g. <60%); Drugs or alcohol =
concomitant use of drugs, such as antiplatelet agents, non-steroidal anti-inflammatories, or alcohol
abuse, etc.; INR = international normalized ratio

Annual Adjusted Bleeding Rate

0 points =1.13%

1 point = 1.02%

2 points = 1.88%

3 points = 3.74%

4 points = 8.70%

5 points = 12.50%

Any score = 1.56%

ATRIA Score & Bleeding Rate

Anemia 3
Severe renal disease 3
Age 275 2
Bleeding history 1
Hypertension 1

Maximum score 10

Severe renal disease = glomerular filtration rate <30ml/min or dialysis-dependent
ATRIA = Anticoagulation and Risk Factors in Atrial Fibrillation

0 — 3 points = low risk

4 points = intermediate risk

5 —10 points = high risk

Annual Adjusted Bleeding Rate

0 -3 points = 0.8%

4 points = 2.6%

> 5 points = 5.8%

HEMORR:HAGES Score & Bleeding Rate
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H Hepatic or renal disease 1
E Ethanol abuse 1
M Malignancy 1
(0] Older (age >75) 1
R Reduced platelet count or fxn 1
R Rebleeding risk 2
H Hypertension (uncontrolled) 1
A Anemia 1
G Genetic factors 1
E Excessive fall risk* 1
S Stroke 1
Maximum score 12
*Including neuropsychiatric disease
0—1 points = low risk
2 — 3 points = intermediate risk
24 points = high risk
Annual Adjusted Bleeding Rate
0 points = 1.9%
1 point = 2.5%
2 points = 5.3%
3 points = 8.4%
4 points = 10.4%
25 points = 12.3%
Outpatient Bleeding Risk Index (OBRI) & Bleeding Rate
Age = 65 years 1
History of Gl bleeding 1
History of stroke 1
One or more comorbid conditions 1
Maximum score 4

Comorbid conditions = recent MI, anemia (hematocrit <30%), renal impairment (creatinine level
>1.5mg/dL), or diabetes mellitus

0 points = low risk

1 -2 points = intermediate risk

23 points = high risk
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Bleeding risk assessment and management in atrial fibrillation

patients

Executive Summary® of a Position Document from the European Heart Rhythm Association
[EHRA], endorsed by the European Society of Cardiology [ESC] Working Group on Thrombosis
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Summary

In this executive summary of a Consensus Document from the European
Heart RhythmAssociation, endorsad by the European Society of Cardio-
logy Working Group on Thrombosis, we comprehensively review the
published evidence and propose a consensus on bleeding risk assess-
ments in atrial fibrillation (AF) patients. The main aim of the document
was 1o summarise 'best practics' in dealing with bleeding risk in AF pa-
tients when approaching antithrombotic therapy, by addressing the epi-
demiology and size of the problem, and review established bleeding risk
factors We also summariss definitions of blesding in the published lit-
erature. Patient values and preferences balancing the risk of bleeding
against thromboembolism as well as the prognostic implications of
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1. Introduction and scope

Prevention of stroke und thromboembolism s one of the main
therapeutic goals in atrial fibrillation (AF) (1, 2), Oral anticoagu
lation {OAC) is highly effective in preventing ischaemic strokes in
patients with AF and conveys a clear net clinical benefit despite a
potential risk for major bleeding events {3},

Current OAC in common use are essentially the vitamin K an-
tagonists (VKA), most often warfarin or acenocoumarol or phen-
precoumon, which are dose-adjusted to achieve an international

bleeding are reviewed. We also provide an overview of published bleed-
ing risk stratification and bleeding risk schema. Brief discussion of
special situations {e.g. periablation, per-devices such as implantable
cardioverter defibellators {IC0] or pacemakers, presentation with acute
coronary syndromes andfor requining percutanous cofonary interven-
tions/stents and bridging therapy) is made, as well as a discussion of the
prevention of bleeds and managing bleeding comglications Finally, this
document puts forwards consensus statements that may help to define
evidence gaps and assist in everyday clinical practice.

Keywords
Bleeding, oral anticoagulation, atrial fibriiation, risk assessment
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normalised ratio (INR) of 2.0-3,0{2), The VKA have many limi
tations, including a significant inter and intra-patient variability
of effective dose, and various food and drug interactions. New
OAC, broadly divided into two categories, the oral direct thrombin
inhibitors and the oral direct factor Xa inhibitors, are in advanced
clinical development, and may offer alternative therapies to pa
tients who suffer from the limitations and dis-utility associated
with VKA (4). Indirect comparisonsshow how well these new OAC
may perform refative to VKA, aspirin-clopidogrel combination
therapy, aspirin monotherapy or placebo (5},

Thrombosis and Haemostasis 106.6/2011
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Anticoagulant therapy with VKA carries a risk for bleeding, in-
cluding severe bleeding events, but the clinical benefit of OAC
clearly outweighs the risk of OAC therapy, especially in patients at
Tugh risk for stroke: indeed, bleeding eventsare 5-8 timeslesshikely
than ischaemic strokes reported among AF patients from trialsand
registry data {6},

Estimation of the stroke risk in an individual patient with AF
can be achieved using easily applicable chinical stroke risk esti-
mators such as the CHADS,; score (7) and an increasingly more re-
fined score that considers additional stroke risk factors, the
CHA,DS,-VASC score (2,8, 9).

Drespite the clear net clinical benefit of OAC in AF patients at
risk for stoke, major bleeding events, especially intracranal
bleeds, may be devastating when they do occur (3). The decision
for OAC should therefore be based on a careful assessment of both
stroke risk and bleeding nisk, Clinical scores for bleeding nsk esti-
mation are much less well validated than stroke risk scales and the
estimation of bleeding risk is rendered difficult as many of the
known factors that increase bleeding risk overlap with stroke risk
factors, and many factors that increase bleeding risk are transient,
such as variable INR values, operations, vascular procedures, and
drug-drug or food-drug interactions.

This is an executive summary of a Consensus Document from
the European Heart Rhythm Association {(EHRA ), endorsed by the
European Society of Cardiology (ESC) Working Group on Throm-
bosis, where we comprehensively review the published evidence
and propose 4 consensus on bleeding risk assessments in AF pa-
tients, The full document has been published in Evropace { 10) and
includes systematic reviews of the evidence/data pertaining to
bleeding risk in AF patients.

2. Systematic review of evidence/data

2.1 Epidemiology and size of the problem of bleeding
risk in AF

OAC therapy greatly reduces the risk of stroke in AF and the clini
cal dilemma faced by physicians and patients is anticoagulant-
related haemorrhage, which increases with age, The reported rate
of intracranial haemorrhage has increased markedly with ex-
panded use of anticoagulants in older adults, often with AF as the
primary indication (11). Perceived bleeding risk and older age are
potent negative predictors of receiving warfarin and partly explain
the reparted low rates of warfarin use in clinical practice (12, 13).
‘The risk of both haemorrhage (and stroke) are highest when AF is
newly diagnesed and during the initiation of anticoagulant medi-
cation { 14}. One recent randomised trial did not suggest that OAC
naive status conferved a disadvantage in relation to efficacy and
bleeding endpoints (15).

Reported rates of major bleeding among individuals with AF
taking oral VKA vary widely mnging from 1.3% to 7.2% per year
(16-35) (P-Table 1), These disparate rates reflect the wide variabil-
ity in patient characteristics studied and the methodology em-

Thrombasis and Haemostasis 106.6/2011
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ployed. The early trials in AF that established the efficacy of warfa-
rinexcluded almost 90 of individuals screened ( 16). Trial partici-
pants may be selected, based on a lower bleeding risk profile and
higher likelihood of adherence. Thus, bleeding rates reported from
randomised trials will often be lower than in clinical practice,

More recent randomised controlled trials designed to evaluate
the safety and efficacy of new anti-thrombotic agents have tried to
include substantinl numbers of patients without prior exposure to
anticoagulation since these individuals are at high risk for bleeding
and thromboemboelism (15).

Observational studies are also subject 1o selection bias and me-
thodological differences, The proportion of patients within the de-
fined AF population taking warfarin should be recorded, which re-
flects individual physician judgment of VKA candidacy or eligibil-
ity which is often subjective. However, prospective registrics that
require written informed consent for participation are lesslikely to
enrol the motre acutely ill, medically complex, or frail individuals,
and may underestimate the bleeding that occurs in routine care.
Indeed, rates reported from these studies are Jower than rates of
haemorrhage on warfarin from recent studies (15, 22-24) that
have enrolled older individuals and more first-time takers of war.
farin (warfarin naive) (36, 37).

Available data suggest that strokes in AF patients are more se-
vere than other typesof stroke,and more often result in permanent
disability or death than in non-AF stroke ( 38), Given the seventy of
these presumably ischaemic strokes, determination of a bleeding
risk threshold that would justify withhelding anticoagulant ther-
apy is difficult. One recent real-world analysis using nationwide
cohort data reported that there was a negative net clinical benefit
balancing ischaemic stroke against intracranial haemorrhage
(ICH) for warfarin treatment, only in ‘trufy low risk’ patients with
AF (395 of note, the net dinical benefit was more positive in pa-
tients at high bleeding risk, and the absolute benefit in reducing
stroke with warfarin would outweigh the small increase in ICH
with warfarin,

2.2 Definitions of bleeding

The incidence of bleeding with QAC varies widely in published
studies, reflecting differences in study design, patient populations
and quality of monitoring. There are also diverse classifications of
bleeding events (major, life-threatening and minor) adopted in
each study. For example, many differences are found in the various
definitions for the decrease in haemoglobin (Hb) level required for
a bleed to be considered as ‘major’ (40}.

Heterogeneous definitions are frequently observed in the trials
ussessing the benefits of antithrombotic drugs in acute coronary
syndromes [ ACSJ, with the TIMI ( Thrombolysis in Myocardial In-
farction) and GUSTO being the two bleeding definitions most
commonly used in trials on ACS {41-51). Different definitions are
also used in studies on patients with other clinical conditions {25,
27, 33, 46, 52-58) (see P Suppl. Table 1 available online at www.
thrombosis-enline.com}. The Academic Research Consortium has
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Table 1: Annual rates of major haemorthage among patients taking warfarin.

Study Yearpub.  Population (n) New to warfarin, %  Age, mean
Randomised Tk
AFI[16] 1994 AF in=3691) 13 03 100 69
SPAF II[17] 1994 AF (w715} 17 05 100 NR
(2 age strata) AF (n=385) 42 18 100 80
AFFIRM[1E] 2002 AF (n=24060) 20 06 NR 10
SPORTIF I [19) 2003 AF (n=3407) 22 04 b 70
SPORTIFV [20] 2005 AF (n=3422) 34 01 15 7
ACTVEW [21]) 2006 AF (n=6706) 22 N 3 n
RE-LY [22] 2009 AF (n=18006) 34 0.74 51 n
ROCKET-AF [23) 2011 AF (n=14264) 35 0.7 7 3

2011 AF (n=18201) 31 08 4 0
ummuusl 1989 Al (nw565) 74 13 100 61
Steffenseni26) 1997 All (n=682) 60 13 100 SIFGEM
Boyth[27] 1998 All (n=264) 50 09 100 60
Hyleki28] 2007 AF (n=472) 12 25 100 7
Pengo[29] 2001 AF (=433} Age 7551 R 100 68

Age <15:1.0
Wucmwmm) '
van der Meer {30] A”MM‘) F¥] 13 1] 66
Fihn[31) ms All n=928) 10 13 NR 58
ATRIAR2) 2003 AF (n=6320) 152 046 Nk 7
Folif33] 2009 AF (nw783) 14 25 NR 5
Rose[34] 2009 AF (n=3396) 19 NR 5 7
Poli [35 2011 AF (n=3015) 187 NR NR AF 83 {median)
VIE (n=1078) VTE 84 {median)

defined bleeding clinical endpoints in coromary stent trials, as
shown in »Suppl. Table 1< {available online at www.thrombosis-
online.com) (43),

Most studies focusing on bleeding events in AF patients have
used broadly similar definitions for major bleeding, including the
following;: fatal, bleeding requiring hospitalisation or transfusion
of 22 units of packed red blood cells, or bleeding with involvement
of 4 critical site (1.¢. intracranial, retroperitoneal, intraspinal, in-
traccular, pericardial, or atraumatic intra-articular hasmorrhage)
(44, 45).

The subcommittee on control of anticoagulation of the Scien-
tific and Standardization Committee of the International Society
on Thrombosis and Haemostasis (ISTH ) proposed a definition of
bleeding complications in non-snrgical patienis which was re-
cently revisited (46). Most of the contemporary AF stadies have
been performed according to thisstandardised definition, Even the
ISTH definition saffers from the inclusion of a wide range of
events with vaniable clinical relevance to the patient, ranging from
death or severely life threatening events to “laboratory indices of
bleeding’ (2 g7dl Hb drop).

© Schattaver 2011

How to interpret major bleeding rates in clinical
practice

Clearly, there isa need to record major bleeds in order to assess the
safety of a new antithrombotic therapy. However, many of the
events that are counted as major bleeds in large trials are cinically
less significant: In addition to life-threatening bieeds, events that
cause permanent organ damage, and bleeds requiring acute inter-
vention or operation to stabilise the patient, major bleeds also
comprise asymptomatic Hb drop of 2 or 3 g/dl combined with a
small access site or nasal bieed.

For decision making in clinical practice, it may therefore be help-
ful to distinguish major bleeding events mto clinically relevant major
bleedsand clinically less relevant major bleeds. The formerwouldin-
clude life-threatening events, symptomatic intracerebral bleeds and
other bleeding events resulting in permanent organ damage, and
bleedsthat require an acute operation to stabilise the patients. Clini-
cally less relevant major bleeds would be less acute events, e.g. an
asymptomatic Hb dropassociated and bleeding events that result in
a temporary cessation of antithrombotic therapy.

Thrombosis and Haemostasis 106.6/2011
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Table 2: Factors by which bleeding may negatively impact short- and

» Acc
Q_kguem
» Critical ocation, eg. Intracranial, pericatdial, haemothorax
» Impaired tissue perfusion, e,g. by hypotersion, shock, hypoxemia
« Withdrawal of antithrombotic agents, with resultant increased risk of

Ischawenk complications
» Actwation of sympathetic, vasoconstrictive ard peathrombotic mechanisms
» Increasad cardiac work through Increased heart rate and output
* Negative mpact of transfusions, especially of older blood
» Profonged hospitalisation and bed rest, with incrwased risk of venous trom-

2.3 Prognostic implications of bleeding

Despite the varying clinical impact of different subtypes of
“major”bleeds, major bleeding events are associated with a greater
risk of death for up 10 one year compared with non-bleeders, at
least in patients with ACS,

The adverse prognosisof patient with bleeding events may stem
from the critical location of blood loss (intracranial, pericardial,
haemothorax) or to the development of haemorrhagic shock, but
also from the negative impact of transfusions and from the fre-
quent discontinuation of antithrombotic therapy, with the én-
suing enhanced risk of thromboembolic events. In the short term,
reduced tissue oxygenation through declining Hb concentrations,
mcreased carde work, haemodynamic compromise, and act-
vation of sympathetic, vasoconstrictive and prothrombotic mech-
anisms may all contribute to adverse outcomes (P Table 2).

There may also be unfavourable cluster of baseline character-
istics, typical of “high risk” patients indeed, patients with bleeding
events are older and with more comorbidities (e.g. renal failure,
hypertension, hustory of prior bleed or stroke ) compured to non-
bleeders (59), Not surprisingly, the baseline features of patients
who bleed largely overlap with those of individuals at high risk of
thrombaembolic events, thereby dencting a general condition of
vascular fraity. Intracramal and spontaneous bleeds carry worse
prognosis than procedure-related or extracranial bleeds {59).

2.4 Established bleeding risk factors

Important determinants of bleeding risk include imtensity of anti-
coagulation, management modality and patient characteristics
(PTable 3}, Drug compliance and maintenance of a therapeutic
INR range are other considerations.
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Age

Older age, in the majority of studies, has been shown to increase
the risk of mujor haemorrhage. Elderly patients have a two-fold in-
creased risk of bleeding {36}, and the relative risk of ICH was 2.5
(95% confidence interval (CI] 23-9.4) at age >85 years compared
Lo patients 70-74 vears old (37). In the AFFIRM trial (Atrial Fibril-
lation Follow-up Investigation of Rhythm Management}, the risk
of major bleeding increased by approximately 5% per year of age
(138,

INR range

The most important risk factor for haemorrhage is the intensity of
the anticoagulant effect (P Table 3) (37). Studies indicate that with
i target INR of >3.0 the mcidence of major bleeding is twice us
high as in studies with a target INR of 2.0-3.0, at least in some pa-
tient groups (52, 60}, In patients with prosthetic heart valves, a
lower INR target range resulted in a lower frequency of major
bleeding and [CH (61), One retrospective analysis of outpatients
using warfarin whe presented with ICH found that the risk of ICH
doubled for each | umit increment of the INR (62). Not only the
target INR but also the actual individual INR is strongly associated
with the risk of bleeding (63).

Anticoagulation control isan important consideration. Among
individuals randomised to warfarin in the SPORTIF (Stroke Pre-
vention Using an Oral Direct Thrombin Inhibitor in Atrial Fibril-
fation) trials, those with Tune¢ spent in the therapeutic range
(TTR) less than 604 experienced higher rates of major haem-
orrhage compared to those with TTR greater than 75%,
3.85%/ year versus 1.58%fyear, p<0.01 (64). A similar trend was
found in the ACTIVE W (Atral Fibnillation Clopidogrel Trial With
Irbesartan for Prevention of Vascular Events) (65).

Structured and well -organised management in specialised anti-
coagulition <linics, results in higher proportions of patients i the
therapeutic target range (66). Point-of-care testing as well as pa
tient self-management did not improve TTR compared with con-
ventional care in one recent large trial (67), Careful INR monitor-
ing by experienced personnel, ¢.g. in anticoagulation clinics, re-
salts insimilar rates of bleeding and thrombosisas self-monitoring
(66, 68),

Genetic factors affecting VKA metabolism and their
antithrombotic effect

Genetic factors have been identified that may affect the risk of
bleeding. Common polymorphisms in the cytochrome (CYP}
P450 2C9 gene were found to be associated with slow metabolism
of VKAs and (possibly) a higher risk of bleeding {69). Other gen-
etic factors that may influence the requirement of VKA are variants
in the vitamin K epoxide reductase complex subunit | gene
(VKORCI) {70).

Indeed, the combined analysis of VKORC 1, CYP2C9 SNPs, and
age may account for more than 50% of the individual variability in
the warfarin maintenance dosage, and based on this, prediction
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models of warfarin maintenance dosage taking into account these
individual parameters have been developed (71). Nonetheless, the
clinical relevance of these genetic polymorphisms is still contro-
verssal.

Comorbidities including uncontrolled hypertension,
hepatic and renal insufficiency

History of bleeding and anaemia are risk factors for subsequent
bleeding, being part of various bleeding risk prediction models
(se¢ later in the manuscript).

Priorstroke is a potent risk factor for thromboembolic stroke in
AF, butit isalso a risk factor for ICH. Systolic blood pressure of 140
mmHg or greater has been shown to increase the risk of both
haemorrhagic and 1schaemic stroke among patients with AF (44,
43,721 A case-control study in 1,986 patients on VKA showed that
renal impairment and hepatic disease each independently more
than doubled the risk of bleeding (73). These associations were
confirmed in the AFFIRM study, in which hepatic or renal disease
conferred a twofold increase in risk (hazard ratio, 1.93; 95% CI,
1.27-2.93); these investigators also found heart failure and dia
betesto increase bleeding risk, with hazard ratios of 1.43 and .44,
respectively (18}, However, diabetes has been a less consistent risk
factor for bleeding in other overviews (44, 45).

Concomitant medications

The use of concomitant medications, especially antiplatelet drugs,
may increase bleeding, Two meta-analyses, comprising 6 trials
with a tota) of 3,874 patients and 10 trials with a total of 5,938 pa
tients, found a relative risk of major bleeding when VKA were com-
bined with aspirin of 24 (95% Cl 1.2-4.8) and 2.5 (95% CI
1.7-3.7), respectively (74, 75). One nationwide cohort study con
firmed the high risk of upper gastro-intestinal bieeding in patients
using VKA in combination with aspirin andfor clopidogrel (76,
77). Non-steroidal anti-inflammatory agents {NSAIDs) and alco
hol abuse are also associated with an enhanced risk of gastro-intes-
tinl bleeding. The combined use of VKA and NSAID may result in
an 11-fold higher risk of hospitalisation for gastro-intestinal
bleeding as compared to the general population (77-79}. This risk
is not significantly lower when using selective inhibitors of eyclo-
oxygenase (COX}-2 (78, 79),

The patient’s frailty is an important consideration, and biologi-
cal age rather than calendar age is perhaps a better associate of
bleeding risk- Falls may be overstated as a risk factor for bleeding,
and basad on a Markov decision analysis model, 4 patient with AF
would need to fall 295 times per year for the benefits of stroke pre-
ventien with warfarin to be outweighed by the risk of ICH (80),

Implications for clinical practice

Trial data for bleeding may not be representative of the ‘real world'
situation. In the six pivotal trialsthat demonstrated the superiority
of warfarin over placebo in the prevention of thromboembaolic
complications in patients with AF, 28787 patients were screened
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Table 3: Factors affecting bleeding risk when using oral anticoagu-
lant therapy.

Intersity of anticcaguistion

« usual cara versus dedicated anticoagulation clinic or ncreased mondoring
Hrequency or self management

Patient characteristics

.3

* genstics (may also be assessed by the INR response in the initial period of
VKA therapy initiation) '

« proe sk

» higtory of bleeding

« anasmia

« co-morbidity (Fypentension, renal naufficiency, lIver disease)

Usi of concomitant medication or zlcohol

* antiplatelet agents

» NSAIDs

» madiation that affects the rtensity of anticoagulation

- oknhohhm

but only 12,6% of these patientswere included inthe study (81). As
many patients were not included in the climcal trials may have a
major impact on the external validity of these trials, in particular
regarding safety (81).

Recent trals of stroke prevention m AF have reported rates of
major haemorrhage of 3%/year among patients randomised to
warfarin {20, 22), Bleeding rates have not differed markedly be-
tween open and double-blind trials (81). Rates as high as 79 have
been reported in the first year of warfarin therapy among uns:
elected patients with AF in roatine practice, especially in the
elderly (28). Indeed, warfarin-naive patients may carry a higher
risk for severe bleeding events than other patients.

Systematic reviews (44, 45} have concluded that the following
patient charactersstics had supporting evidence for being risk fac-
tors for anticoagulation- related bleeding complications in AF pa-
tients: advanced age, uncontrolled hypertension, history of myo-
cardil infarction or ischaemic heart disease, cerebrovascular dis-
ease, amemia or a history of bleeding, and the concomitant use of
other drugs such as antiplatelet agents. The presence of diabetes
mellitus, controlled hypertension and gender were not identified
as significant risk factors.

Appreciation of bleeding risk factors will help to inform deci-
sion making and will also identify higher risk patients for whom
management strategies 1o mitigate bleeding risk should be imple-
mented, for example, by correcting reversible risk factors for bleed-
ing (e.g, uncontrolled blood pressure).
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2.6 Bleeding risk stratification and current published
bleeding risk schema

Several distinetive clinical prediction rules have been proposed for
assessment of the individual risk for bleeding during OAC in pa-

tients with AE based on combination oftreatment- and person-as-

sociated factors, which may help physicians evaluate the individual

riskibenefit rmtio of antithrombotic therapy, The characteristics of
the available clinical prediction rulesspecifically addressing AF pa-

tients ire reported i P Table 4 (27, 56, 57, 82, 83),

The modified Outpatient Bleeding Risk Index (mOBRI) (27)
has been prospectively derived and validated in patients with dif-
ferent indications for OAC, incuding AF patients, Another
strength of the mOBRI schema was the blinded assessment of
bleeding {27). In addition, the settings of anticoagulation control
were the primary care physician {27) or a pharmacist-run anti-
coagulation dlinic (55), demonstrating derivation and validation
in "real life’ AF patients,

Whilst all of the clinical prediction rules include age as a risk
factor for bieceding, different schemes employ a different cut-off. In
the mOBRI (27), age 265 years scores one point. Given the ad-
vanced age of most AF patients, the majority of the evaluated pa-
tients would be attributed atleast to the intermediate - risk classifi-
cation {12 points) using the mOBRI, that in the validation cohort
{27) was assoctated with an incidence of major bleeding of 346, 8%
and 129 after three, 12 and 48 months of treatment, respectively,
In the independent validation of the mOBRI among elderly AF pa-
tients by Aspinall et al. (55), the mOBRI discriminated signifi-
cantly (p<0.001) between those in the intermediate - and high- risk
categories for major bleeding.

The remaining prediction schemas have & retrospective design,
based on the review of data from the National Regstey of Atrial Fi-
brillation {56), the same Registry plus Medicare data (57, the Euro
Heart Survey cohort (82) and the AnTicoagulation and Risk fac-
tors in Atrial fibrillation (ATRIA ) study (83). The retrospective de-
sign of these schemes would be a limitation of their validity since a
potential loss of patients with complications in early phase of treat -
ment cannot be excluded.

The HEMORR,HAGES score (56) considers age >75 vears as a
condition at risk, also includes factors, such as CYP2C9 single nu-
cleotide polymaorphisin, that is rarely investigated, while impor-
tant factors, such as antiplatelet treatment or other co-medication
are not included. The rate of patients at high risk of bleeding was

12.0%. The cumulative incidence of major bleeding by risk cat-
egory in the validation cohort was 2,1%, 5.04 and 8.8% patient-
years in the low, intermediate and high risk categories, respectively.

‘The schema by Shireman et al. (57} incorporates eight risk fac-
tors for bleeding, including female genderand an antiplatelet treat-
ment, as well asage. There was a relatively short (90 days) follow-
up period and the rate of patients at a high risk was very low
(3.4%). This schema requires 4 complex mathenutical calculation
to derive the individual patient bieeding risk score, thereby limit-
ing its applicability. In general, some important factors related to
bleeding risk, such as poor quality anticoagulation control and the
presence of NSAID as concomitant medication (44, 45), have not
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beenindudedinsome oftheaforementioned schemas, Rehable as-
certaimment of aspirin therapy given its non-prescription status is
problematic. Moreover, no blinded outcome assessment was con-
ducted and no indication of the setting of anticoagulation control
was provided in either the HEMORRHAGES (56) or Shireman
(57 studies,

More recently a new dinscal prediction rule for bleeding risk
evaluation i AF patieats, HAS-BLED, has been proposed by
Pisterset al. {82). The HAS-BLED score demonstrated a good pre-
dictive accuracy in the overall cohort {¢-statistic 0.72), but per-
formed particularly well in predicting bleeding risk when only
antiplatelet therapy {c-statistic 0,91}, or no antithrombatic ther-
apy at all {¢-statistic 0.85) were used. In the SPORTIF [T and V co-
horts, the HAS-BLED score was a modest predictor of bleeding
cvents among warfarin-naive patients at baseline (c-statistic 0.66}
und m patients receiving warfarin plus aspinn (c-statistic 0,60}
[84). The HAS-BLED score has also been validated in a large ‘real
world' nationwide cohort study, with ¢-tatistics nearing 0.8 indi
cating good predictive value for the HAS-BLED score (85), and has
been incorporated into the 2010 ESC guidelines for the manage-
ment of AF (2) and the Canadian guidelines {86).

The ATRIA {Anticoagulation and Risk Factors in Atrial Fibril-
lation) score (83) was derived from a cobort of prevalent warfarin
users with AF who were randomly divided into a split-sample deri-
vation and validation cohort, and led to a weighted score (which
contains elements of the HAS -BLED score) that gives 3 points for
anaemia (Hb <13 g/dlin men and <12 g/dl inwomen ), 3 points for
severe renal disease (deéfined as glomerular Bltration rate <30 ml/
min or dialysis dependent), 2 points for age 275 and 1 point each
for prior bleeding and hypertension. Thus, this score essentially in-
cludes similar components as other scores discussed above, but as-
signs i weight to the various risk factors (thus, making it more
complicated). The ¢-statistic for the continuous risk score was
.74, but on collapsing points into a three-category risk index, the
annual major haemorrhage rate was 0.8% in the low risk group
(0-3 points}, 2.6% in medium risk (4 pointsi,and 5.8% in high risk
(5-10 points}. Limitations are the non-inclusion within the score
of uncontrolled blood pressure or concomitant medications (e,
antiplatelet drugs and NSAID) known to increase bleeding risk
withwarfarinand itsderivation from a selected cohort of prevalent
warfarin users.

In summary, the available published bleeding risk prediction
rules demonstrate wide differences in the risk factors comprising
each schema. Despite the limitations of the available bleeding risk
schema, they do offer a starting point for physicians to consider
bleeding when initiating and/or continuing long-term oral anti-
coagulation in AF patients, and this Task Force recommends use of
the HAS BLED score, in keeping with international guideline rec-
ommendations (2, 86).

© Schattauer 2011

OMA2GT 1D 1000467448 | 1262208 15
UG WiThout penmisson S agnis resavod

136



Lip et al. Bleeding risk assessment and management in AF patients

1003

Table 4: Published bleeding risk prediction schemas for patients with atrial fibriflation.

Scm ‘acronym, Ref, !opulwou

Definition of  Calculation of risk anglkk Major bleed-  Validated

ou;gu , *n, mean (SD)  major bleeding  score by hother
age. male; € indication Eventaﬂiudi- 'n (!6) h’k
for anticoagulation; cation in eac rlsk lnvdldauon
! 4 fength of follow-up category cohort, n (%)
mO8R| 27 ‘*Prospective inception cohoet  Overtbleeding that  Age =65 years, previous Low: ¢ Cumulative n-  Aspinail
Beyth 199 ' Dermation- =536, 61 (14);  resultedintheloss  stroke, Gl bleed in last  Intermediate: 1-2 dence of major 2005 {S5}
45.6% of 220 units In=7  twoweeks, =1 of the  High: =3 bleeding (5%
Validation- n=264 days, or was other-  following comorbildities  Deravation Cif &t 3112048
60 (16); A73% wise ifahreatening [recent M, haematocrt  Low: 186 (33.5%) months
‘Derivation- Post-cp cardiac  Blinded event ad-  <30%, aeatiing >1.5  Intermediate: 336 Low: 1 {0-4)3
surgery, mitral valve disease,  judication, tnaware  mgfd|, or (60.4%) (0-8)/ 3 (0-8)
AF, stroks, TIA, PE, DVT, of bleeding tisk fac-  diabetes meltus] with  High: 38 (6.1)  Intermediate: 5
or other thromboembolism tors 1 pont for presance of  Validation (1-88 (3-12)
Validation- VIE & cardiac sachmsk factorand O F  Low:; B0 (303)  12(5-19)
Qurgery absent Irtermediate: 166 High: 6 {0-17)/
& ypars 629) 30 (0-62¥52
High:18(68)  (11-97
HEMORR,HAGES S6  *Retrospactive analyss of KD9-CM codesfor  Hepaticorrenal dis-  Low: (-1 Low: 15(2.1%)
Gage 2006 NRAF cohort major bleeds excapt ease, Ethanot abuse,  Intermediate:  Infermediate:
Walldation- n=3971, those unrelated to  Malignancy, Oldar -3 35(5.0%)
80.2(1); 43% antithrombotic ther- (sged >75), Reduced  High: =4 High: 17 (8.8%)
" AF agy platelet count, Re-blse-  Among those on
¥ 3,138 pt-years t dngrisk, , uncontrafled  warfarin
Bleading risk factoes far Hypertension, Ansemia, (n=1604)
schema idertifled by adapta- Genatic factors (CYP Low: 717 (44.7%)
thon of 3 existing bieeding risk 209 <inge nudleotide  Intermediate:
schema (mO8R), SBRPS, plus polymorphisms), Bx-  694{43.3%)
béeeding risk factors identified cosshoe fall tisk, pre-  High: 193
in literatire [Beyth et al, 2002 vious StrokerTIA, 1 (12.0%)
[27 point for each sk fac-
tor present, & 2 ponts
for previous bleed
Shireman 2006 57 *Retrospectwe chartreviewof Hospitalisatonwith- [0.89xage 270j+  Low: <107 Low: 35(0.9%)
NRAF cohort and Medicare data In 90 davs of hospl- (0,32 x femalo gendier]  Intermodiate:  Intermadiate:
\Deswiation- n=19875,>65  tal discharge follow- + [0.58 x remaote bleed] >1.07t0<2.19  48(2.0%)
yaars; 475% ing ndex AF for GI + [0.62 x recent bized]  High:>2.13 High: 12 (5.4%)
Validation- n=6511, haemorthage (diag-  + [0.79 x alkccholidrug  Low: 3889
=65 years; 46.9% nossvelated group  abuse] 4 [0.27 xdla-  (59.7%)
AF code 174 0r 175)or  betes] + [0.86 x anae-  Intermediate:
'3 months intracranial haeme  mia] + [032 x antipla- 2400 (36.9%)
arrhage (ICD-9 telet] with 1 point for  High: 222 (3.4%)
430-432) the presence of each
1 condition and O ff ab-
zent
HAS-BLED 82 ‘Retrospectwe analysis of uro  Requiring hospitall-  Hypertension Low: 0-1 Low: 22 (1.1%}
Plsters 2010 Heart Survey cohort sation &dor cawsing  (uncontrolled SBP>160  Intermediate: 2 Intermediate:
! Darivation- n=3978 drop of Hb 229/,  me Hg), Abnorms| High: =3 14(1.9%)
Validation- n=3071, 66.8 need for blood trars- ranal &or liver function, Low: 2084 High: 12 (4.9%)
(12.8); 59% make fusion that was not  Stroke, Bleeding history, (67.9%)
' AF patients 3 hasmarrhagic Lablbe INR, Elderly (age  Intermadiate:
£12 monthe stroke >65 years), Drugs (anti- 744 (24.2%)
Bleading risk factors drawn 1 platelatoNSAIDS)on-  High: 243 (7.9%)
from Euro Heart Survey cobort comitant akohol
and 'histeric” bleading risk fac- (>Bunitshweek), with 1
tors {OAC, alcohol use & point for the prasence
hypertension) of each risk factor
[maximum of 9 paints]
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Table 4: Continued

sdnm Ref. amuonofm sk
length of category _'ﬁ
Fang 2011 83 Mmsmbcnlyssolﬂu fatal, requiring Anzemia, severe renal  Low: 0103 lwoﬂ
ATRIA cohort transfusion of 215 disease (GFR <30ml/  Moderate: 4 Moderate: 2.6%
9186, 1 packed blood celly  minor daksis-depend:  High:St010  High: 58%
*AF patlents of haemorhage - ent), age =75 years, pre-
3 Info a eritical ard-  vious bieed, hypertan-
tomical s2e (e.g.  slon, with 1 paint aach
infracranial, retro-  for peesence of previcus
pertonzal) blead & hypertengon,
t 2 points for age =75,
and 3 paints each for
presence of ana-emia
andrend dsease

AF atrial fibestlation; ATRIA AnThoagulation and Risk factors in Atrial fibrillstion; OVT deep ven thrombosis: GFR glomerulas filtration rate; Gl gastrointastnal HAS-
BLED Hypartension, Abacemal renal &/oe liver function, Stroke, Sleeding history, Labile INR, Elderly {age >65 years), Drugs {antiplatelet=/NSAIDSNconcomitant alco-
hol (=8unitsiveek); Hb haemoglobin; HEMORR HAGES Hepatic of ranal disease, Ethanol abuse, Malignancy, Older {aged >75), Reduced platelet count, Re-biseding
risk, uncontrolled Hypartansian, Anaamia, Genatic factors (CYP 2C9 single nudeotide polymarphisms), Excessive fall risk, pravious StrokaiTLa; ICO-9-CM Inter-
national classdfication of disease- 9" version, clinial modification; ICU intensive/critical care stay; INR mitemational normalised ratio; M| myocardsa! infarction;
mORRI modified Cutpatient Bleeding Risk Index; NRAF National Regetry of Atrial Fibrillation; NSAIDs non-steroidal ant-inflammatory drugs; OAC oral antkoagu-
lation; OBRI Cutpatient Bleeding Risk Indax; PE pulmonary embolis; RCT randomised controlled triat SBP systalic blood pressure; THA transiznt ischaemic attack;

VTE venous thromboembolism, t not reported.

2.7 Patient values and preferences

Patients’ beliefs about their health, the medications and health
care they receive are important determinants of whether or not
they accept recommended treatments and adhere to therapy. Pa-
tients often have perceptions about VKA, including the inconven
ience of dosing adjustments, the need for daily medication and
regular blood tests to monitor INR levels, reductson/abstinence
from alcohol, dietary restrictions, the risk of minor and major
bleeding, and under-appreciation or lack of knowledge reganding
the risk of stroke which may influence their acceptance of warfarin
and their ability to maintain geod INR control (87-89), On the
other hand, patients may feel protected by taking VKA. Thus, pa-
tients' preferences and their beliefs about their health are funda.
mental in determining whether anticoagulant treatment, particn
larly with warfarin, is adopted in the first place and maintained
long-term. Changes in health-care policy emphasise the need to
achieve,and benefitsof, patient involvement in the management of
their own health (90) and incorporation of patients’ preferences
foranti-thrombotic therapy should be considered in the decision-
maKing process.

To date, various studies have examined patient preferences for
antithrombotic therapy in AF patients ($1-101) and in patients at
high risk of developing AF ( 102-106), although one study has yet
to report its results (06| (» Suppl. Table 2 available online at
www.thrombaosis-online.com . A variety of decision aids, such as
audio-booklets, decision boards and interactive videos/computer
programs have been designed to enable patients to participate in

Thrombasis and Haemostasis 106.6/2011

the decision-making process with regard to their antithrombotic
therapy, to ensure that treatment choices are conssstent with their
personal preferences, values, and beliefs. These decision aids pro
vide written, visual and verbal information on the likelihood of
clinxcally mmportant outcomes, such as stroke and magor haemor-
rhage associated with antithrombotic therapy, present the treat-
ment options (currently warfarin, aspirin, or no antithrombotic
therapy h, and ask patients to indicate their treatment choice (for
full details, see full version of this document [10]).

Fatients appear to trade off the risks associated with antithrom-
botic treatment in order to avoid death (105, 107}, Overall, these
studies appear to suggest that patients place greater emphasis on
avoidance of stroke and are willing to accept a higher risk of bleed-
ing to achieve this, although this may represent a lack of patient
understanding of the disability associated with major bleeding,
particularly ICH. However, it is hard to draw firm conclusions
from the available studies as the sample sizes are often small, typi-
cally £100 patients, and there issignificant heterogeneity between
the studies (methods employed to elicit preferences, patients’ edu-
cation, risks employed; inclusion of AF patients and those without
AF etc).

Further studies need to elicit patient preferences for antithrom-
botic treatment in warfarin-naive AF patients, with and without
previous stroke, to remaove these potential biases, In addition, per-
ceptions of risk can be altered by the way in which information is
presented. There is also tremendous disparity in perceptions of the
impact of warfarin therapy on the lives of AF patients which may
influence the acceptance of such therapy, with many physicians
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tending to underestimate the level of patient’s satisfaction {108},
whereas most patients report that warfarin did not precipitate any
significant changes in their day-to-day lives other than minor in-
conveniences {such as regular blood tests, adjusting warfarin dose,
and dietary restrictions) whach they are willing to accept.

In summary, patients’ preferences for antithrombotic treatment
are fargely influenced by the type and format of information pro-
vided to the patient by the care provider, their level of education
and understanding of the wnsequences of such treatment, and
their previous experiences of antithrombotic therapy. Stroke is the
most feared complication which patients wish to avoid {described
as a *fate worse than death’} but bleeding risk with treatment at-
tenuates the proportion of patients willing to take antithrombotic
therapy. Patients need clear, simple, and individualised informa-
tion on their need for antithrombotic therapy and the potential
complications,

2.8 Special situations with additional bleeding risk
considerations

Various situations can have important bleedng risk consider-
ations in patients with AF, for example, ablation, devices (implant -
able cardioverter defibrillator [ICDs], pacemakers), percutaneous
coronary interventions ( PCI)/stenting, surgical procedures/bridg

ing, etc ~ for full details, please see full version of this document
(10).

Ablation

Catheter ablation carries a small but relevant risk of severe bleed

ing, sssociated with vascular access - often with relatively large di

ameter sheaths -and peri-interventional anticoagulation, increas-
ing when ablation is performed i the left atrimm or left ventricle.
Interestingly, bleeding events do not appear to be related to pre

and periprocedural antithrombotic therapy (aspirin, VKA, or
other). Indeed, bleeding events during or shortly after catheter ab

lation procedures are largely due to mechanical factorssuchas vas

cular access, transseptal punctare, and the ablation lesions them-
selves. Catheter ablation for AF combines the difficulties related to
bleeding {from transseptal puncture, requirement for anticoagu-
lation in many patients) and stroke risk (left atrial lesions, long
perinds with foreign material in the left atrium, often long endoc-
ardiallesionsinalready diseased atria). The stroke and transient is-
chaemic attack { TIA) rate is approximately 195 in recent sarveys,
while bleeding events occur at around 1% for cardiac tamponade
and 1-29% for access site bleeds (109, 110). To avoid bleeding com

plications and to allow rapid adaptation of antithrombotic
regimens, a consensus document from EHRA in 2008 recom-
mended stopping warfarin 4-5 days before the ablation procedure
and bridging with heparin (110). More recently, uninterrupted
OAC is a potential alternative to strategies that use bridging with
heparin or low-molecular-weight heparin (LMWH) (111, 112).1n
summary, recent data suggest that continuation of OAC during ca-
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theter ablation procedures for AF may be safe with respect to
bleeding events, and help to prevent peri- procedural strokes.

Most guidelines recommend continued anticoagulant therapy
for 2-3 months following an AF ablation in all patients regardless
of stroke risk factors (2}, The optimal duration of this therapy has
not been clearly established, Owing to the risk of relapse, the EHRA
and ESC guidelines recommend that anticoagulation should be
continued long-term as per original indication i subjects with
stroke risk factors {2, 113). This is in line with current recommen-
dations for AF and with the observation that AF tends to recur in
many patients, incuding fite recurrences in patients after AF ab-
lation.

Peri-devices (ICDs, pacemakers)

It may be necessary to interrupt oral anticoagulant therapy for
clective implantation or replacement of a pacemaker oran 1CD,al-
though smaller proceduses can often be performed without inter-
rupling anticoagulation. In patients with mechanical prosthetic
heart valves, it may be appropriate to substitute unfractionated he-
parin (UFH} or LMWH to prevent thrombosis { 114). In patients
with AF who do not have mechanical valves, however, based on
extrapolation from the annual rate of thromboembolism in pa-
tients with non-valvular AF, it was the consensus of the Task Force
forthe 2010 ESC guidelines that anticoagulation may be intermupt-
ed temporarily for procedures that carry a risk of bleeding, such as
[CD or pacemaker implantation, without substituting heparin ( 2).
In high-risk patients { particularly those with prior stroke, TIA, or
systemic embolism ), UFH or LMWH may be administered . [n the
2008 ACCP guidelines (114), bridging is “suggested” for patients
with CHADS, score of 3 or 4 (considered at moderate risk of
thromboembolism after interruption of antithrombaotic therapy)
and "recommended” for those with CHADS, score of 5 or 6 {con-
sidered at high risk, i.e.>10% risk per year}. It is possible that such
operations can in part be performed without interruption of anti-
coagulation, as for vascular procedures.

In a systematic review of the literature including eight studies
on the perioperative management of anticoagulation in patients
having implantation of a pacemaker or ICD, a strategy involving
bridging anticoagulation with therapeutic-dose heparin was as-
suciated with an incidence of pocket haematoma of 12- 2096, while
a strategy invelving pericperative continuation of a coumarin was
associated with an incidence of pocket bleeding of 2-7% (115).
‘The incidence of thromboembolic events was 0-1%, irrespective
of the perioperative anticoagulation strategy used. In a prospective
randomised study including patients with high risk of thrombo-
embolic events in whom 80% had AE implant of devices while
maintaining OAC was as safe as bridging with heparin infusion
andallowed a significant reduction of in-hospital stay (116). When
drainage systems are used, device implantation appears to be safe
and performed without significantly increased risk of clinically rel-
evant haematoma.

Thus, it has been recommended that for such implantations
treatment be interrupted pre-operatively and replaced by heparin
only if needed (2). If that is not feasible and implantation must be
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performed under anticoagulant (whether mamtaining OAC or
bridging with heparinj and/orantiplatelet therapy {see section Pa-
tients with ACS and/or requiring PCl/stents), the procedure should
becarried out by an experienced operator who will pay dose atten-
tion to haemostasss,

ACS and coronary angiography/intervention

Several factors associated with coronary angiography or PCI bear
an increased bleedhng risk in AF patients with a need for oral anti-
coagulation (fora detailed review sée [117] ), These include: “triple
therapy™ using an oral anticoagulant and dual platelet inhibition,
most often aspirin and clopidogrel; factors prolonging the du-
ration of combined antithrombotic therapy (e g use of drug-elut-
ing stents {DES)]; oral anticoagulation, when compared to non-
anticoagulated patients; additional use of a GPIb/ATla mhibitor
(GP], e.g. in bailout situations in elective patients or in very high-
risk ACS patients); left main or three-vessel disease; older age (e,
>75 years); female gender; smoking; chronic kidney disease; and
high INR value (> 2.6),

Some measures have been undertaken to reduce this increased
bleeding risk: radial instead of femoral access was associated with
less access site bleeding events in “all-comers™ (118, 119}, The use
of femoral closure devices, although believed to reduce bleeding
risk compared 1o manual compression, was not assocuted with re-
duced bleeding events ( 120].

Due to fack of prospective randomised investigations in this
field, o group of European and North American experts recently
published recommendations {117, 121), which in the majority are
level C, 1.¢. Jargely based on expert opinion. The recommendations
can be summarised as follows: (1) avoid the use of DES for patients
wheo require triple antithrombotic therapy: (1) when OAC s given
in combination with clopidogrel and/or low dose aspirin, the in-
tensity must be carefully regulated, with a target INR of 2.0-2.5;
and (i} in case of combined antithrombotic strategies, gastric
protection is recommended at least for the duration of com-
bination therapy (122).

2.9 Managing bleeding complications

Management of bleeding consists of measures to preserve ad-
equate circulation, local control {e.g. endoscopic treatment or sar-
gical haemostasis), and proper transfusion procedures, If senious
bleeding occurs in & VKA user it may be necessary to reverse the
anticoagulant effect of the agent. When interrupting the adminis-
tration of VKA important differences in the half-lives of the vari-
ous agents (9 hours for acenocoumarol, 26-42 hours for warfarin,
and %0 hours for phenprocoumon, respectively ) need to be taken
into account {123). There is debate over the best management
strategy when a patient on VKA bleeds, given the competing con-
cern for thromboembolic risk. Adequacy of haemostasis and du-
ration of VKA interruption would vary with different patient sce-
narios ( 123},
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The most straightforward intervention to counteract the effect
of VKA is the administration of vitamin K {124-126}. There is
some debate on the need for vitamin K in the management of a pa-
tient with a very high INR but nosigns of bleeding. A recent rando-
mised controlled traal did not find any difference i bleeding or
uther complications in non-bleeding patients with INR values of
4.510 10 that were treated with vitamin Kor placebo (127, 128} In
patents with chinically significant bleeding, administration of vit-
amin K is crucial to reverse the anticoagulant effect of VKA. Vit-
amin K can be given orally and intravenousy, but the parenteral
route has the advantage of 4 more rapid onset of the treatment
(128). After the administration of intravenous vitamin K, the INR
will start to drop within 2 hours and will be completely normalised
within 12-16 hours (127-129). After oral administration it will
take up to 24 hoursto nonmalise the INR. Intramuscular injections
of vitamin K should be avoided in patients who are anticoagulated
and subcutaneons administration of vitamin K results ina less pre-
dictable bioavailability,

When the INR is below 7, a dose range of 2.5-5 mg vitamin K
has been advocated, whereas o dose of 5 to 10 mg may be required
to correct higher INR. Higher doses of vitamin Kare equally effec
tive but may lead to VKA resistance for more than a week, which
may hamper long-term management { 129),

In case of very serfous or even life-threatening bleeding, im-
mediate correction of the INR is essential and can be achieved by
the administration of vitamin K-dependent coagulation factors.
Theoretically, these factorsare present in fresh frozen plasma; how-
ever, the amount of plasma that is required to correct the INR 18
very large, carriesthe risk of fluid overload, and will probably take
hours to administer ( 130). Therefore, prothrombin complex con-
centrates (PCCs), most of which containing all vitamin K-depend-
ent coagulation factors, are more useful, and mdividualised dosing
regimens based on INR at presentation and body weight are more
effective (131-133). The risk of disseminated intravascular coagu-
lation (DIC ) due 1o traces of activated coagulation factors in PCCs
comes from older literature and modern PCCs are not associated
with precipitating DIC { 134).

3. Left atrial appendage closure

Asubstantial number of patients eligible for OAC will suffer bleed-
ing complications that may be potentially life-threatening. Patients
at high risk of embolic stroke, but with contraindications for OAC
are in a need of an alternative strategy that is not associated with
long-term bleeding risk. This is particularly true for those after an
ICH,

Surgical closure of the left atrial appendage (LAA) has been
practiced, and indeed, current guidelines suggest obliteration of
the LAA during mitral valve surgery { 133), Currently, excision of
the LAA at the time of mitral valve surgery is recommended for re-
duction of future stroke risk. Exclusion of the LAA during coron-
ary artery bypass graft surgery has also been proposed, but with
suboptimal results { 136).
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Consensus statements

General AF populations

* Inmestpatients, thromboembolic rates without anticoagulation are
markedly {5- to 8-fold} higher than bleeding rates. Therefore, most
patients with AF — including the majonity of patients at high bleed-
ing nisk — are in need of anticoagulant therapy.

+ ForAF patients requiring permanent effective anticoagulation, it is
recommended that the 2010 ESC Guidelines for the management of
patients with AF be applied.

« The bleading risk with aspirin should be considered as being similar
to that with VKA, espacially in the elderly,

# Most patients with a high CHA,DS,VASc score benefit from OAC
even if their bleeding risk & high, Only in rare patents with a
relatively lowe stroke risk and an extremely increased risk of bleeding
may withholding of OAC be considerad.

¢ The assessment of the (long-term} risk of bleeding in the general AF
population is recommended. '

# Inspecific AF patients subsets {i.e. post-ablation, post-LAA closure,
past-parcutaneous coronary intervention/acute coronaty syndrome,
etc), the assessmentof bleeding risk is partof overall management,
balancing this risk against the risk of thromboembolic compli-
cations

o The HAS-BLED score [Hypertension, Abnormal renalliver function,
Stroks, Bleeding history or predisposition, Labile INR, Eidarly (> 65),
Drugs/alcobal concomitantly] should be considered as a calculation
to assess bleading risk, whereby a score of 23 indicates "high risk’
and some caution and regular review is needed, following the initi-
ation of antithrombotic therapy, whether with OAC or antiplatelet
drugs.

Periablation

» In many cases, OAC can be continued throughout the ablation pro-
cadure,

* Where a bridging strategy is planned, stop VKA 2-5 days before the
ablation procedure and bridaing therapy with heparin (either
LMWH or UFH) until the day before the ablation procedure:

* Perl-procedure anticoagulation: After sheath Insertion and trans-
septal puncture, administration of a bolus of IV heparin (bolus dose

A reasonable alternative may be exclusion of the LAA cavity
from the circulation, using either surgical or percutaneous ca-
theter-based procedures (137}, The WATCHMAN Lefi Atrial Ap-
pendage System for Embolic PROTECTion in Patients With Atrial
Fibrillation (PROTECT AF) study was designed to demonstrate
safety, efficacy, and non-inferiority of the WATCHMAN device
against chronic warfarin therapy in patients with non-valvalar AF
who are eligible for long-term OAC (138). An important risk of
serious procedural comphications was observed (e.g. pericarchal
tamponade} perhaps related to a leaming curve of device implan-
tation, This risk appears to taper a bit with increased operator ex-
penience {139), Other devices, such as the AMPLATZER double-
disk transseptal occluder, are in development. The available data
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empirically 5,000-10,000 U-or 50~100 Ukg) followed by continu-
ous infusion of 1,000-1,500 U/h in order to achieve an ACT at least
In excess of 300 s that is checked every 3045 min At the comple-
tion of the procedure, IV heparin & discontinued and sheaths re-
moved when the ACT s sub-therapeutic {<160 s} orifhigh, reversed
by protamine, IV heparin to ba resumed for 12-24 h at a mainten-
ance dosa of 1000 U/h without a bolus that will maintain aPTT at
60~80 s or atleast twice the baseline level. Oral anticoagulation to
be resurmed the day of the procedure,

« Replace IV heparin with SC UMWH after 12-24 h and reinitiate OAC.
Stop LMWH when the target INR 2 is reached,

« Continue therapeutic warfarin for a minimum of 12 weeks after the
ablaton procedure. Patients have a CHA.DS,-VASc score of =2
should continue OAC long-term,

Peri-devices (ICD, pacemakers)

o Implantof devices maintaining OAC may be as safe as bridging with
heparin infusion and should allow a significant reduction of in-hos-
pital stay.

o In some circurmtances, anticoagulant treatment should be inter-
rupted pre-operatively and replaced by heparin,

o If implantation must be performed whilst on anticoagulant
(whether maintaining OAC or bridging with heparin infusion) and/
or antiplatelet therapy, the procedure should be carried outby an ex-
perienced operator who will pay close attention to haemostasis in
the area of the generator pocket

Presentation with ACS and/or requiring PClistents

« For antithrombotic therapy management in anticoagulated AF pa-
tients presenting with an ACS andlor undergolng PClistnting, the
recommendations in the 2010 ESC Guidelines for the rmanagement
of patients with AF or the ESC Thrombosis Working Group Consan-
sus Docuement should be applied.

The management of bleeding complications

» Appropriate strategies to implement both in the fong-termand peri-
Intervention to prevent bleeding are recommended

« Bleading rick assessment should be regulady performed, during
regular review of the patient. Cormctable bleeding risk factors
should be managed.

base is not yet sufficient to define the degree of long-term stroke
prevention conferred by this technique.

4. A brief perspective on newer anticoagulants

At the time of writing of this summary, the direct thrombin -
hibitor dabigatran is approved for clinscal use i the USand in Ca-
nada, as well as in Europe. The pharmacokinetics of the drug and
its apparent safety compared to warfurin render dabigatran a po-
tentully attractive therapeutic option in patients in need for anti-
coagulation and at risk for bleeding.
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At the lower dose tested (110 mg bid) the rate of intracerebral
bleeding events was higherin the VKA group inthe RELY trial than
in the dabigatran group {22). At the higher tested dose (150 mg
bid}, dabigatran prevented schaemic strokes more effectively than
VKA. Practical approaches to the management of patients on da-
bigatran have recently been published, as a consensus document of
the Italian Federation of Thrombosis Centers {FCSA) {140).

New data on the efficacy and safety of the oral factor Xa in-
hibitors, rivaruxaban and apixaban, in comparison to warfarin for
stroke prevention in AF, as well as information on their clinical
pharmacology, are also available (23, 24, 141-143),

In addition to these long-term benefits, the shorter half-life of
direct thrombin or factor Xa antagonists compared to VKA sug-
gests that the management of bleeding complicationsand the anti-
thrombotic regimen during operations and invasive procedures
could become stmpler with those substances than with VKA ( 144},
A remaining concern would still be the lack of a specific antidote
for these new drugs. One recent small trial in 12 healthy subjects
found that the use of PCC 50 1U/kg (Cofact) immediately and
completely reverses the anticoagulant effect seen with rivaroxaban
{as measured by prothrombin time, endogenous thrombin poten-
tial) but had no influence on the anticoagulant effect of dabigatran
(increased the activated partial thromboplastin tinte, ecarin clot
ting time { ECT), and thrombin time ) at the PCC dose used in this
study (145). Finally, the use of dabigatran peri-ablation appears
safe, with no evidence of thromboembolism and bleeding, i one
small reported series (146),
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A New Risk Scheme to Predict
Warfarin-Associated Hemorrhage

The ATRIA (Anticoagulation and
Risk Factors in Atrial Fibnllation) Study

Margaretr C. Fang, MD, MPH,* Alan S. Go, MD,*% Yuchiao Chang, PHD,§
Leila H. Borowsky, MPH,§ Niela K. Pomernacki, RD.# Natalia Udaltsova, PHD #
Daniel E. Singer, MD§

San Francisco and Gakland, California; and Boston, Massachusetty

Objectives
Background
Methods

The purpose of this study was to develop a risk stratification score to predict warfann-associated hemorrhage.
Optimal deciston making regarding wartfarin use for atrial fibrillation requires estimation of hemomhage sk

We followed up 9,186 patients with atrial fibrillation contributing 32,888 person-years of Tollow-up on wartarin,
obtaining data from clinical databases and valldating hemorrhage events using medical record review. We used
Cox regression models to develop a hemorrhage risk stratification score, selecting candidate variables using
bootstrapping approaches. The final model was internally validated by sphtsample testing and compared with 6
published hemorrhage risk schemes.

Resuits We observed 461 first major hemorrhages during follow-up (1.4% annually). Five independent variables were
Included in the final model and weighted by regression coeffidents anemia (3 points), severe renal disease
(e.g. glomerular filtration rate <30 ml/min or dialysis-dependent. 3 points), age =75 years (2 points), prior
bleeding (1 point), and hypertension (1 point). Major hemorrhage rates ranged from 0.4% (0 points) to 17,.3%
per year (10 points), Collapsed into a 3-category risk score, major hemorrhage rates were 0.8% for low risk (0 to
3 points), 2.6% for intermediate risk (4 points), and 5.8% for high risk (5 to 10 points). The cindex for the con-
tmuous risk score was 0.74 and 0.69 for the 3category score, higher than in the other risk schemes. There was

nat redassification improvement versus all 6 comparators (from 27% to 56%).

Conclusions A simpie Svanable nisk score was effective in quantifying the risk of warfarin-associated hemorrhage in a large
community-based cohort of patients with atrial fibrikation.  (J Am Coll Cardiol 2011;58:396-401) © 2011 by

the American College of Cardiclogy Foundation

Oral anucoagulants such as warfanin can substantially re-  many clincians fram prescribing warfarm (2). Aceurare risk

duce the thromboembolic consequences of atsial fibrillanon
{1). However, anticoagulant-associated hemorrhage deters
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stratification according to hemorrhage risk would facilitate
the anticoagulation decision for individual patients, and
could help control for varying hemorrhage nsk across
different studies or when comparing the satety of various
antithrombotic agents. We describe the development and
ternal validation of a new hemorrhage nsk stratification
tool and compare its performance to other published hem-
arrhage risk schemes.

Methods

The ATRIA (Antcoagulation and Risk Factors in Atral
Fibrillation) study followed up 13,559 adults with nonval
vular, nontransient atrial Gbrllation enrolled in Kaiser
Permanente of Northern California, a large integrated
healthcare system. Details of the cohor assembly have been
described previously; briefly, subjects were identified by
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searching clinical databases for
International Classificanion of
Diseases-Ninth Revision, Clini-
cal Modification (ICD-9) codes
for atnial fibrllation between fuly
1, 1996, and December 31,1997,
and followed up through Sep-
tember 30, 2003 (3,4). Warfarin
exposure was determined using a
previously described and vali-
dated algorithm based on the
number of days supplied per pre-
senption, refill patterns, and in-
tervening international normal-
ized rato measurements (3). Clinical variables were
identified using [CD-9 codes, pharmacy presenptions, and
laboratory databases (3).

We identified 6 published, validated risk stratification
schemes developed to predict warfarin-associated  hermor-
rhage (Table 1) and searched for those specific risk factors in
the ATRIA study cohort (5-10), Vanables unavailable in
the ATRIA cohort (e.g., patient genotype} or not directly
applicable to atrial fibrillation (e.g., acute pulmonary embo-
lism) were not mcluded as potential vanables, Prior bleeding
history was defined as any prior outpatient or inpatient
1CD-9 diagnosis code of hemorrhage, including by specific
organ systern (e.g., prior intracranial or gastrointestinal
bleeding), in the aggregate (e.g., all-cause prior bleeding),
and by timing (within 90 days or =90 days). High fall risk
was defined s any prior hospitalization wath a discharge
diagnosis code indicanng mechanical fall thar oceurred in
either the inpatient or outpatient setting,

Chnical laboratory databases were used to idennfy anema
(hemaglobin <13 g/dl in men and <12 g/dl in women),
thromboecytopenia (platelet count <90,000), and renal in-
sufficiency (measured by serum creatinine and estimated
glomerular filtration rate) (11). Abnormal laboratory values
were considered abnormal from 3 months before to 1 year
after the date of the measurement, censored by a preceding
or subsequent normal rest value. If results were unavailable
within the time window, the test was assumed normal based
on the assumption that tests would be ordered if there were
climeal suspicions.

Clopidogrel and ticlopidine exposure was derermined
from pharmacy databases, and duration was defined from
prescriprion start date o 2 months after the end of the
medication supply. Accurate assessment of aspirin and
nonsteroidal anti-inflammatory drugs exposure was not
possible since these medications were predominantly ob-
tained without prescription,

Major hemorrhage outcomes. We searched computerized
databases for primary discharge [CD-9 codes for extracra-
nial hemorrhages (i.e., gastrointestinal, genitourinary, ret-
roperitoneal) and primary and secondary diagnoses of intra-
cranial hemorrhage, mchiding intracerebral, subarachnoid,
or subdural hemorrhages (Online Appendix). Medical
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charts from potential hemorrhagic events were reviewed by
a clinical outcomes commuttee using a formal study proto-
col. Only events that cccurred during or within 5 days af
preceding warfann exposure were included. Hemorrhages
not present on admission that accurred during the hospi-
talization or as a result of a procedure were excluded, We
restricted the amalysis to “major hemaorrhages,” defined as
fatal, requiring transfusion of =2 U packed blood cells, or
hemorrhage into a critical anatomic site (e.g., intracranial,
retroperitoneal).

Statistical analyses. All follow-up penods on warfarin
were included in the amlysis, Cox proportional hazards
regression madels using time-varying covariates were used
to examine the refationships between potential risk factors
and hemorrhage outcomes with time origins set at the
beginning of each follow-up period. Risk factor values were
updated over follow-up with the proviso that no values were
changed within 7 days of an endpoint bleeding event.

The cohort was randomly divided into a split-sample
“denvation” and “validanon” cohort using a 2:1 ratio;
models using time-varying covariates were developed in the
derivarion cohort and performance rested in the validation
cohort. Covariates associated with major hemorrhage with a
hazard ratio =1.5 were considered for potenual inclusion in
the final multivanable model. Since variable selection pro-
cedures may produce unstable results, we applied backward
elimination selection on 1,000 bootstrap samples from the
dervation set, with =0.05 the significance level set for
removing 4 vanable, Final model variables were those
selected in =350% of bootstrap samples (12}, Model discrim-
ination was evahiated using the c-index (13}, and calibration
by the goadness-of-fit test. Variables from the final muli-
vanable Cox regression model were converted o a risk
score, with points assigned o each predictor approximarely
proportonal to the magnitude of the regression coefficients
rounded to the nearest mreger.

The risk score was collapsed into “low,” “intermediate,”
and “high" nsk groups based on the observed major hem-
orrhage rate. Because there are no definitive or clinically
derermined cur-points for rares of major hemorrhage ar
which anticoagulation would be universally contramdicared,
we chose thresholds in our point score that appeared to
optimally aggregate Jow- and high-nisk groups. We then
applied the ATRIA study model and 6 other risk schemes
using time-varying covanates 1o the ATRIA cohort 1o
compare madel performance nsing the c-index, nsk stran-
fication capacity (the proportion of the cohort assigned o
clinically meaningful nsk categones), and by a recently
publisked extension of the net reclassification improvement
metric (14). For net reclassification improvement calcula-
tions, all schemes were compared using a low/intermediate/
high categorization to provide a common scale. This study
was approved by the respective institutional commmitrees on
human research boards.
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Risk Stratification Schemes Used to Predict Warfarin-Associated Hemorrhage

Major Hieoding Rato

Risk Schoms (Raf, #)/First Author, Year (Red. 9) Risk Factors Risk Category Poists I Validation Coborts

Quipstient Bleeding Indexs (5) Age =65 yrs (1 point) Lew 0 3% at 12 months
Devalopsd In p nawly g warfarin Price stroko {1 pont} Ietermedisto 12 B% ot 12 montha

aler hospital discharge Price G3 dioacing (4 point)
Recart W, dluibstes metitus, hematosrit <30% " o2l SN AT .
creatinie =16 mE'el (1 point If a1y of the ubtve)

Kuger st o, 1990 (6) Age =80 yrs (1.8 points) Low o 0.6% 3t 3 moeths
DPvitopad In patisnts with scute Female {1.3 peints) Intermediate >0, <3 2% ot 3 morths

thegibasamolisn) Magnancy. (22 paa] High =3 7% 3t 3 moeths

Kearon o al. 2003 (7) Age =85 yr (1 point) Low 0-1 2.6 per 200 PY
Devaloped in patiants with dcute vonous Pricr stroke {1 pont) Irtomediate 2 8.5 par 300 PY

thrombosmdallsen snrcllad i dinical trial ¢ Price peplic e dissass (1 peint) Mign 3 0.3 per 200 PY
Rish score categories developad and valldated  Price G2 blssaing (1 point) =4 153 por 100 BY
by Gago ot 2. (8} Creatiine ~1.& mg/dl (1 port}

Anemia or thrombooytopenia (L point)

Uver diseass (1 paint)

Dlabates mellitus (1 paint)

Antipistelet therapy (L poirt)

HEMORR HAGES Hepatic or renal dsgase (1 paint) Low 0-1 1.9-2.5 per 100 PY
Gage ot o, 2008 (5) Ethanol abues (1 point} irtermodiate 2.3 £3-84 por 100 PY
Developad in hoeptained Madicare patienta with  Mafignancy (1 peirk) 3

atrial Horflistion discharged on wartarin Cider age > 75 yrs (£ point) Hi; =4 404323 war: 100.P¥
e osunt of 4 peint)*
Rebisading risk (2 points)
Hypertension {1 paint)
Anemia (1 paimt)
Ganatic fagtors (1 point)*
£ 1ol risk or Meuropey fie daesse (1 point;
Stroke (1 peint)
Srirernan et ol. 2006 {8) Age =70 yrs Low =107 095 within 90 cays
Wm mkmwmaonlmm Femule Irtormediste =107, <210  2.0% within 90 days
discharged on wartari £l loodng event
otk biisdie s High =219 5.4% within 90 daye
Alcohel of dug abuse®
Disbates melltus
Anemia (Kot < 30% dunng Index hospitakzation)
Antigiatelet drugs (aspkin, depidogrel, or ticlodiping
at ciszharge)®
Pk scoes = 049 (age wT0) + 0,22 (remaly)
+ 068 (remote bleed) + 0.62 iracent blesd)
+ O.71 (aloohol drug abuse) + 027 (diabetes)
+ 0.88 (anemis) + 032 (antiplatelet use)

RIETE riek schame Hecert majec bloeding (< 15 days betore Low 0 0.1% at 3 morths
Ruz-Gimenes ot o, 2008 (1) thrombotic event) (2 points) Intermadiata 1-4 2.8% at 3 morkhs
Devalepad In patients with azute venes Craativing 1.2 mg/dl (15 points) :

theombostmbolism Aneméa (1.6 polnts) Hah o FEHEAER .
Malignancy (1 poire)
Chnically overt pulmanary embolism® {1 point}
Aga =75 yrs (1 point)
SDeala om el ARUS e, WU dhUse P anE geosli Tactons sol 1 Bl ATHIA ¢ et Fn Fachors s Al sy ol lhen Mk Sctiaitin
apghad to Gade ot 2l (S5 strid NvaBaban cshert
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Results

of 1.40% hemorshages per year. The denvarion cohort
conramed 307 major hemorrhages among 6,123 panents,

There were 9,185 subjects in the ATRIA study cohort, conenb-
uting 32,888 person-years of warfann exposure (median wartarin
duration 3.5 years [imtenquanile range: 1.2 1o 6.0 yeass]). Because
anticoagulated patents coukd discontinue warfann and subse-
quently resume therapy, individual patients could contribute mul-
tiple penads an warfann; 2,790 panents {(30%) had =1 period an
warfirin and 709 patients (8%) had =2 penods on warfasin.

Model development. We identified 461 validated incident

warfarin-associated major hemorrhages, an annualized rate

and the validation cohort 154 major hemorrhages among
3,063 patients,

Table 2 compares the characteristics of subjects with and
without major hemorrhage in the denivation cohorr. Van-
ables associated with major hemorrhage at a hazasd ratio
=15 on bivariate analysis were considered for the final
model and tested in 1,000 bootstrap samples. Among the
vanous definitions of renal disease and prior hemorrhage,
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Clinieal Characteristios of 6,123 Subjects With Atrdal Abdllation in Desvation Cobort

Followa-Up for 24,823 Parson-Years on Warfarin, Comparing Subjects Who
Sustained Major Hemorthage and Subjects Without Major Hemorrhage
With Major Withoot Majoe
Hormar thags Hemorrage Hazard Ratio
Clistcal Characteristics (m = 307) (m = 5,810) (96 C1) P Yoles

Ago.yrs

8h aLs 843 3312350 <0001

=70 er 721 27420-37) <0001

=75 8L 531 25(20-3.2 <0001
Female 374 420 10{08-122) a8
Neerwhite race 138 134 12(08-16) 020
Aryy diagress of cancet 80 161 1T143-22) <0001
Price strokn 17e 124 14{11-19) 001
Diagnesed nypartension T 810 15{12-29) <0004
Disbetes melltus n1 208 13(0-27) 003
Recent myocardial nfarction 06 0a G2(00-22) 008
Priec Introcranial hemorrhage 09 113 090238 ase
Price gastrointasting hemomhags 121 88 21{15-29) <0004
Priee other hemorhage 29 3 13{(0.7-23) 048
Prier hamaturla PR 6.0 25419-39) <0001
Ary prior hemorrnagd dagnosis (all cause) 21 145 22{17.28) <0.004
Arry prior DemorMags dagnosis

=00 days prict 20 138 3.4(26-4.3) <0001

Within 80 days 22 10 03(01-071 0008
Diagnased peptic Loer diseass 57 46 14(09-22) LEES
Diagnoeed dirosis 12 33 28{131-61) 003
History of hepatits 13 10 1310441 os8L
Prior hospltsl decharge dagnosis of 66 53 22{186-32) <0001

mechanical fail

Dagveed neropeychialiic disease 33 43 12{07-20 062
Cn dopidogrel or biclopidne 09 10 05(0.2-13) LA
Arwiméa 188 121 42{34-53 <0001
Platelot court <90,000 08 113 05{0.1-33) 048
Seram creatinine. me/d

=20 40 20 48{34.68 <0001

»15 95 61 30(22-39) <0001

=12 180 168 18{14-23) <0001
#GFR <30 mi/min 59 b A 4313.2-68) <0001
Cn didiysts 06 o4 241055 0.05
Hemogotin Ate »7.0 41 43 09{06-18 088

Valous a0 % pueson yosrs Lless olwratsn ldicitud

O = corfioano itorval oG = estimatod gomeeudar NEEGON nde

“severe renal disease” (defined as estimated glomerular
filtranon rate <<30 ml/min or dialysis dependent) and “any
prior hemorrhage diagnosis (all-cause)” were selected aver
alternative definitions based on bootstrap analysis. Five final
vanables emerged in =>50% of bootstrap samples: anemia,
severe renal disease, age =75 years, any prior hemorrhage
diagnosis, and diagnosed hypertension. Based on the final
model's regression coefficients, anemia and severe renal
disease were assigned 3 points, age =75 years 2 pomnts, and
prior hemorchage and diagnosed hypertension 1 point each,
resulting in a risk scheme with a possible range of 0 to 10
paints (Table 3).

Model validation and performance. When applied o the
validation set, the model generated regression coefficients
similar to those in the derivation dataset, with good dis

crimination (c-index 0.74 [0.70 to 0.78]) and acceptable
calibration by the goodness-of-fit test (p = 0.29). Bleeding
rates in the combined cohont ranged from 0.4% to 17.3%
per year (Table 4). The continuous risk score was collapsed
o a 3-category scheme, where “low-risk” {0 1o 3 points}
patients had hemorrhage rates of <1% per year, and
“high-risk” (5 to 10 points) patients had rates =5% per year
(Table 4). The high-nsk category effectively concentrated
hemorrhage events such that 42% of hemorrhage events
occurred in only 102% of cohort person-years. The vast
majority of remaining patients and pesson-years wese low
nsk (Fig. 1).

Compared with other risk schemes, the ATRIA study
sk score had the highest ¢-index point estimates for both
the full range of scores and the 3-category scale and
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Final ATRIA Risk Score: Model Regression Coefficionts and Hazard Ratios

able 3
oz From Darivation, Valldation, and Combined Cohorts
Dedivation Cobort Validation Cobost Combined Cobort
Regression Hazam Rogression Hazand Regression Hazaed
Variable Points Coofficlent Ratio Cooffickat Ratio Cootficlent Ratio
Aneenia 3 119 1% 117 1 118 27
Severe renal clsease™ 3 oe? 283 088 240 093 253
Age =75y 2 o7 203 oes 19 0ee 190
Any priee hamarhage diagnesis $ ) 052 168 038 132 044 158
Disgesed hypartension i 027 131 042 164 32 138

SDUBIEd ¥ CAUITILSE QO NIuT TITWION Fato < 30 ML/ M o Sulyssdopandant
ALTHA = Anvboosfutation and Hedk § acten i Al | e flution

idenufied a comparatively large proporuen of the cohort as
either low ar high risk (Table 5}). In contrast, other risk
schemes either led 10 much smaller fractions of the cohort
categorized as lugh risk or chserved relatvely low event rates
in their high-risk category. The ATRIA study scheme led to
sizable net reclassification improvement when compared
with all other nisk schemes, ranging from 27.7% 10 56.6%
improvement {Table 5).

Discussion

Accurate prediction of hemorrhage risk on warfann 15 vital
to the anticoagulation therapy decision. Based on 5 easily
available clinical vanables, the ATRIA score reflects the
expenience of a large, diverse group of patients with atrial
fibrillation assembled from community care and followed up
for a longer period than prior studics. The model develop

ment used rigorons contemporary methods such as spht-
sample testing and bootstrap sampling approaches to un-
derwrite internal wabidity,

When collapsed into a 3-category nisk score, the ATRIA

study nisk scheme was able to idennfy sizable proportions of

patients who fell into the most chnieally meanmgful cate-
gories, namely, low or high risk for hemosrhage. The
low-risk category, accounting for 83% of follow-up, had an
abserved major hemorrhage rate of <1% per year. The
high-risk category represented only 10.2% of patient
follow-up yet accounted for 42% of the major bleeding
events. The ATRIA study scheme led to improvements in
accurate net reclssification when compared to alternative
schemes. The c-index of 0.74, while not representing
perfect discrimination, indicates good performance for a
prediction medel and compares favorably to other widely
used risk statfication schemes such as the CHADS,
(congestive heart failure, hyperrension, age =75 years,
diabetes mellitus, and stroke) stroke nisk index, which has a
c-index of ~0.6 (15), Certainly, identifying novel predictors
of bleeding and improving current methods of nsk stratifi-
cation are important areas of further mvestigation,

E PR Olserved Major Bleeding Rates by Risk Score and Risk Category From Each Cohort

Detivation Cohort Validation Cohort Combined Cohort
Fvents/PY Ewents /100 PY Eveats /7Y Events/100 PY Fwents /PY Events /100 PY
Risk score. peints*
o 12/3.418 0.35 G6/1879 LR 21529 040
1 28/4035 os3 14/2395 ass 40/7320 055
2 2767 106 14/1.808 T8 5475663 087
3 53/5.908 0.88 38/2900 127 81/8088 104
e 4418 2 18748 241 62/2368 262
5 42/863 6.34 /311 418 55973 565
o 53/10689 487 3607 541 B54/1.696 495
7 17,285 597 5/441 356 22/428 517
L] 2/46 a4z 417 23141 a2 LT3
2 147402 13.78 €/59 1013 207162 1243
10 “2 1T 2/12 1634 6/356 1726
Rish catagory. paints®
Low (0-3) 131718 084 o.n2 75/9,07L 083 208/27,168 0
Intamediate (4) 441623 271 18/748 241 82/2389 262
High (5-10) 1322208 599 6173147 332 193/3363 578
Ovarst J07/21.823 140 154/10.966 140 48132855 iR

*TIe0 PONRS 108 ANGTIEA. SEVET0 Fenal Shseane (=0 atod FOMmarmar IEon fate < 30 ML men o€ oo dukystsy 2 pots (or 3ge = 75 yoars; 1 POt (o1 prioe Hesdng hypertonsisn

PY = posonyoirs
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100% P ATRIA Hemorrhage
@ Cohort Person- yoars Risk Score
80% mProportion of Events Component __Points
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40% Aga > 75 2
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Low (03)  Intermediate {4) High (5-10)
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The variables in our model have each been linked to
increased hemorrhage risk in prior studies (5-10). Anemia
was strongly associated with future bleeding nsk. Although
we were unable to determine the mechansm of association,
anemia may reflect a predisposition to hemorrhage or recent
subclinical hemorrhage, Severe renal disease was also o
powerful predictor of hemorrhage nsk. All-cause prior
bleeding was associated with future bleeding, and presum-
ably identifies patients with a potential bleeding lesion or
diathesis. Finally, older age and hypertension were indepen-
dently associated with hemorrhage risk. Similar to other
hemorrhage risk schemes, this analysis focused on all-cause
major hemorrhage, both intracranial and extracranml. Al-
though intracranial hemorrhages are the most important
outcomes, the rarity of such events makes their risk predic-
tion challenging (16}, High-quality models to predict intra-
cranial hemorrhage are vitally needed.

Our risk model 3s elinically applicable when counseling
panents about the relative benefits and harms of anticoag-
ulation therapy. Particalarly as newer, easier to administer
anticoagulants becorne available, accurate estimates of hem-

orrhage risk will strongly influence the anticoagulation
decision. Our risk score may not affect the anticoagulation
therapy decision for most patients at high nsk for stroke,
because they derive a lage benefit from anticoagulation.
However, bleeding risk is significantly more influential in
patients at moderate or lower stroke risk. Our bleeding risk
estimates can be incorporated into formal decision-analysis
models or can be used to counsel individual patients about
their estimated nsks of stroke and bleeding, For such
patients, providing estimates of the risk of bleeding on
anticoagulation can be a very informative addition to mdi-
vidualized patient decision making.

There are several imitations to our analysis. Qur assess-
ment of clinical risk factors was based on computerized
darabases that did not have information on several covariates
such as measurements of blood pressure and genotype. We
tacked imformation about nonprescription use of aspinin or
nonstercidal anti-inflammatory drugs. Although the hem-
orrhage rate in the ATRIA study was generally lower than
that described by the other risk schemes, the rates are
similar to some recent randomized trials (17), Finally, it

Comparlison of Risk Stratification Capaoclty (% Cohort PY), Annualized Major Hemorrhage Rate,

Rl oindex, and Net Reclassification Improvement Across Hemorrhage Risk Schemes
It armeciiatn
Low Risk Risk High Risk oindex (955 Cf)  edndex {95% ) Nat
Tisk Scheme (Ret, #)/ Sor 3 Catagory for Continvous Reclassification
First Author (Red, #) “PY Rate “PY Rate S PY Rate Scomes* Scorest Improsement ¢
ATRIA tisk score 828 078 72 20862 102 576 069 (068-0.71) 0.74¢0.72-0.78) Relecant
Outpatiert esding Index (5) 103 039 0o i 6o 196 059 (050-0.01) 0.68(065-0 70 50.5%
Kuijer ot o, (8} 72 042 7 140 a5t 189 056{055-058) D.57{D.54-0.59% 586%
Kearon =t o (7) S82 o8 w7 227 a1 a8 Q6T (068-0.069) oeR067-0.70) PR
HEMORS HAGES (8] 859 072 290 24 51 396 087{065-0.70) 071 (0E9-0.73) BIN
Shireman ot ol {9) Tes 0er 203 3.18 10 672 064 (0.61-0.08) 0.70(0.08-0.73) 234N
RIETE tiak achems (10} s 056 820 166 04 1020 083 (061-0.66) 0.668(065-070) 4485
*The odndex when ik W S0 "o 3 o e | The ododox colouk wheo ek wee o formad et recksalfcation

ANPEOSTOOL oofeukobedl g the method of Pesing et o (14)
Abbeovations as o Table 1
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will be important to test the ATRIA study risk scheme in
a separate population. Although internal validation re-
duces the likelihood of chance playing a major role in
development of our model, external validity needs to be
tested empirically.

The nsk of anticoagulant-associated hemorrhage is a
major deterrent to more widespread use of anticoagulants,
Risk strarification schemes can help clinicians estmare the
magnitude of hemorrhage risk when preseribing or continu-
ing anticoagulant therapy. Such schemes can also provide
important infosmation for comparing the hemorrhage nsk
of patients enralled in clinical studies or when comparing
the safety of different anticoagulation strategies (18).
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The HAS-BLLED (Hypertension, Abnormal Renal/Liver Function,
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The purpose of this study was to investigate predictors of bleeding in a cohort of anticoagulated patients and to
evaluate the predictive value of several bleeding risk stratification schemas.

The risk of bleading during antithrombeotic therapy in patients with atrial fibrillation (AF) is not homogeneous,
and several dinical risk factors have been Incorporated Into dinical bleeding risk stratification schemas, Current
risk stratification schemas for bleeding during anticoagulation therapy have been based on complex scoring sys-
tems that are difficult to apply In clinical practice, and few have been derived and validated in AF cohorts.

Wae investigated predictors of bleading in a cohort of 7,329 patients with AF participating in the SPORTIF {Stroke
Prevention Using an ORal Thrombin Inhibitor in Atrial Fibrillation) Il and V clinical tials and evaluated the pre-
dictive value of several risk stratification schemas by multivariate analysis, Patients weore anticoagulated orally
with either adjusted-dose warfarin (target intemational nomalized ratio 2 to 3) or fixed-dose ximelagatran

36 mg twice daily. Major bleeding was centrally adjudicated, and concurrent aspirin therapy was allowed in
patients with dinical atherosclerosis.

By mudtivariste analyses, significant predictors of bleeding were concurrent aspirin use (hazard ratio [HR]: 2,10; 95%
confidence interval [CI]: 1.59 to 2.77; p < 0.001); renal impairment (HR: 1.98; 95% Ck 1.42 to 2.76; p < 0,001}
age 75 years or older (HR: 1.63; 95% Cl: 1.23 to 2.17; p = 0.0008); diabotes (HR: 1.47; 95% Ct 1.101t0 1.9T:p =
0.009). and heart fallure or left ventricular dystunction (HR: 1.32; 6% Ck 1.01 to 1.73; p ~ 0.041). Of the tested
schomas, the now HAS-BLED (Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History or Predisposi-
tion. Labxle INR. Bderly, Drugs/Alcohol Concomitantly) score performed best, with a stepwise incréase in rates of ma-
jor bleading with increasing HAS-BLED score (py,,, < 0.0001) The ¢ stassic for bleeding vaned between 0.50 and
0.67 In the overall entire cohort and 0.68 among patients nolve to wartarin at bassline (n ~ 769).

This analysis identifies diabetes and heart failure or left ventricular dysfunction as potential nisk factors for bleading
In AF beyond these previously recognized. Of the contemparary bleeding risk stratification schemas, the new HAS-
BLED scherme offers useful prodictive capacity for bleeding over previously publishod schemas and may be simpler
to apply.  (J Am Coll Cardiol 2011:57:173-80) & 2011 by the American College of Cardiology Foundation

Atnal fibnillation (AF) is associated with a substantial nsk of
stroke and systemic embolism. Thromboprophylaxis with oral
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OAC, anuplareler therapy confers
asmaller benefir for stroke preven-
ton (1,2) and is assoctated wath

Abbreviations

and Acronyms

b similar rates of major bleeding,
g particularly among elderly patients
R i e with AF (3),

INR = Wtarnationat

nosmaltzed satio See page 181

LV = bott vwtricutar

OAC = orol anticoagulation Given that increasing numbers

of patients with AF will be

weated with OAC, anention has
been directed toward estimanon of both stroke and bleedmg
nisk to guide the selection of the most appropnate prophy-
lactic measures. Accurate estimation of stroke and bleeding
nisks 15 difficult (4), leading to the development of varnious
stroke fisk strarification schemas to help identify subjects
who may benefit most from OAC therapy because of their
higher intrinsic risk of stroke (5). Like the thromboembolic
nisk of padents with AF, the nsk of bleeding during
anticoagulation is not homogeneous, and various clinical
nisk factors have heen identified that are associared with
incremental bleeding risk. Current schemes for bleeding risk
steanification by Shireman et al. (6), Gage etal. (7) (with the
acronym HEMORR,HAGES) Beyth et al, (8), and Kuijer
et al. {9) have been difficult to apply in clinical practice,
Some use complex scoring systems (6,9}, and only a few
have been denved {and validated) in patients with AF
(7,10), with others derived from general anticoagulated
populations that may have different clinical profiles from
those of AF patients (who are often older with more
comorbidities and polypharmacy) (8).

Thus, contemporary guidelines simply list risk factors for
bleeding and given the lack of a simple, pragmatic, widely
accepted method for bleeding risk assessment applicable 1o
patients with AF, no specific schema is currently recom-
mended for routine clinieal use (11). Tt 15 recogmzed that
severil risk factors predisposing to bleeding are also risk
factors for stroke (12), and although some schemas (e.g.,
CHADS,; [congestive heart fatlure, hypertension, age >75
years, dmbetes mellinus and previous stroke or transient
ischemic atrack (doubled)] [13]) have modest value for
predicting stroke, they are very good at predicting a patent’s
nisk of bleeding {14,15).

We recently derved and validated the HAS-BLED
bleeding risk schema for AF (also called the Birmmgham
AF bleeding schema: Hypertension, Abnormal Renal/Liver
Function, Stroke, Bleeding History or Predispasition, La
bile INR, Eldedy, Drugs/Alcohol Concomitantly) in a
European cohort (16). The predictive accurscy of this
schema was good in the overall population, especially when
patients were treated with antiplatelet agents alone or with
no antithrombotie therapy, but further validation and com-
parison with other published bleeding risk schemas are
necessary.

JACE Wi, B7, N, 2. 2011
Jarnasry 11, 2041:173-80

The objective of this analysis was 1o determine risk factors
for bleeding and compare the perfarmance of bleeding risk
stratification schemas in a large cohort of anticoagulated AF
patients in a conternporary clinical trial. To achieve this, we
used the combined daraser of the SPORTIF (Stroke Pre-
vention Using an ORal Thrombin Inhibitor in Atrial
Fibrillation) [11 and V trials, which compared warfarin with
the oral direct thrombin inhibitor ximelagatran for the
prevention of stroke and systemic embolism in patients with
AF at moderate 1o high risk of stroke (17,18). Although
ximelagatran was not inferior to well-controlled warfarin in
reducing the risk of stroke and systemic embolism in these
tnals (17,18), concems about liver safety led to the with-
deawal of ximelagarran from further clinical development.

Patients and Methods

The SPORTIF III and V clinical tnals were designed as
noninferionity phase 11 trials companing ximelagatran with
warfarin in patients with nonvahular AF ar moderate to
high risk of thromboembolism, and a pooled analysis of the
results of hoth mals was pre-specified, SPORTIF 11T was an
open-label trial in 23 countries (17), whereas SPORTIF V
was a double-blind trial conducted in North America (18).
Inclusion enterma for both tmals were similar and included
age 18 years and older, persistent or paroxysmal AF, and at
least 1 of the following stroke nsk factors: hypertension
(defined as high blood pressure requiring antihypertensive
medication, but below 180/100 mm Hg at randomization),
age 75 years and older, previous stroke, transient ischemic
atack or systemic embolic even; left ventricubar (LV)
dysfunction {ejection fraction <<40% or symptomaric heart
failure), age 65 years and older with coronary artery discase,
and age 65 years and older with diabetes mellins. End
points were evaluated in a blinded manner by a central
events adjudication committee,

We initially investigated predictors of bleeding risk in the
combined SPORTIF III and V trial cohort of 7,329
subjects. Major bleeding was defined as fatal or chnically
overt bleeding associated with either transfiusion of =2 U of
blood ar =20 g/l decrease in hemoglobin or hleeding
invelving 2 cntical anatomic site other than the brain
parenchyma. Intracerebral bleeding counred as primary
efficacy events. Clinically overt bleeding not satisfiang cri-
teria for major bleeding was classified as minor bleeding

We then tested the predictive value of several bleed-
ing risk schemas in this cohort; Shirrman et al (6},
HEMORR;HAGES (7}, Beyth eval. (8), Kuyjer et al. (9),
and HAS-BLED (16} (Table 1). For each risk straufication
schema, we calculated the ¢ statistic as a measure of
predictive accuracy, In the HEMORR,HAGES scheme,
we considered blood presure =160 mm Hg systolic as
uncontrolled hypertension, a history of malignancy as sim-
thr o current mahignancy, aleohol consumption of 20 U
weekly as ethanol abuse creatinine clearance <<50 ml/min as
renal disease, a low platelet count as less than the lower limit
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LEE LR Contemporary Blooding Risk Stratification Schemas
Low Moderate High Caloulation of Bleaeding Risk Socore
Kutjor ot 3l L] 12 >3 (16 < age) + (1.3« o) + (22 « cancer) with 1 point for age =80 yre. temale or malighancy.
1909 (%) and 0 ¥ none
Bayth ot o, ] 1-2 =3 Age =86 yre. Gl bleed In post 2 weeks, previous stroke, comorbidiies Fecent M Met <304,
1068 (8) diobetes, craatining =1 5 miN) with 1 point for prasencs of sdch condition end O If sbseet
Gago et al., a-1 2:3 =4 HEMORR HAGES score: liver, ronal dsease. ETOH obuse, magnancy, age - 75 yrs. low piatolet
2008 (7} CourR OF Tuncticn. rEbMEdIng ek, uncontroled yowtansion, anemia, genstic facton
(CYP209), risk of fal or stroke. with 1 poirt % each risk tacter presect with 2 poirts for
previous dised
Shireman et al, =107 >307-<219 >219 DAY < age >T0 ys) + (232 « fomale) + (D58 « remeto blaed) + {062 « recent Diasd) +
2008 (6) 1071 seohol/drug sbuse) + (0.27 » disbetes) + (088 « anemin} + $0.32 « antiplatalet
drug use) with 1 point for presence of aach, and O if absent
Plstans o o, 0 1-2 =3 HASHLED scate: Hypartansion, Abecemal Renal/ Liver Function (1 poirt sach) Streks. Blesdng
2030 (18) Wastory o Precispoakion, Latile INR Eideny Drugs/Ncahd concomiantly {1 point sach);
masimum 9 points
LTON = atlip deotoe 3 = "t - N~ ol M = 111y

of normal, and hemoglobin content less than the lower ot
of normal as anemia. Relevant genetic and laboratory data
(required tor calculation of some schemes), apart from
serum creatinine and hematocrit, were not available for the
SPORTIF AF cohort. For HAS-BLED, labile INR was
defined as <60% time in the therapeutic range (INR 2 10 3
inclusive), concomitant platelet inhibitor agents as aspinn or
nonsteroidal ant-inflammarory drugs (clopidogrel was not
allowed in the trial), elderly alder than 75 vears of age, given
that the majority of patients {76%) in the cohort were older
than 65 years of age. [n addition, we report the ¢ statistics
in subgroups of indwviduals who were warfann nave at
baseline as well as those wking warfanin plus aspirin
concurrently.

Sratistical analysis. Categoncal data were evaluated with
the Fisher exact test or the chi-square test [or =2 categories
and continuous data using Seudent ¢ test. All tests were
performed 2-tailed, with p values =0.05 considered stans-
tcally significant. No adjustment was made for multple
testing because all reported results are explorative, Annual-
ized event rates assume constant rates over time. Unless
othenwise stated, all analyses were performed on pooled data
from the SPORTIF [11 and V trial cohorts. All randomized
patients were included in the mtention-to-treat population,
An on-treatment analysis accounted for time unril thesapy
was internupted for up to 30 consecurive days (or up tw &0
days for cardioversion) or 60 days cumulatively, Assessment
of major bleeding nsed the on-treatment approach. Given
the wide range of time in the studies for individual partients
{commean study closure, intended duration of sudy reear-
ment ranging between 12 and 26 months), statstical anal-
yses had to take time at risk into account; this was done
either through Cox regression analyses or by using patient-
years as analyses umt. All analyses on major bleeding in this
paper are based on on-treatment analyses (17,18), Patients
are contnbuting with time at nsk as long as they are
receiving study treatment (according to the on-treatment
definition} or until they expenenced major bleeding Pa-

uents were not censored for reasons other than major
bleeding or study drug discontinuation.

Univariate Cox regression modeling was used to estimate
the hazard ratios (HRs} and 95% confidence intervals for
mndvidual nisk facters with major bleeding as the dependent
variable. All potential risk factors invesnigated in the uni-
vartate analyses were included 1 the multvarate Cox
regression analyses; only those variables with p values thar
remained significant ac the 3% level in the presence of
other selected varmbles were retaned in the final model,
c-statistics were estmated to quantify the predictive accu-
racy of the risk schemes, wath 95% confidence intervals
obtained by bootstrapping analyses. The Hosmer-
Lemeshow test for calibration was also performed whenever
a cstabstic was calculated, All analyses were performed
using SAS stanstical software (version 8.2, SAS Institute,
Inc., Cary, North Carolina). More detailed deseriptions of
the analytical methods used for the SPORTIF III and V
trials are published elsewhere (17,18),

Results

Baseline characteristics of AF patients with known starus
regarding major bleeding during tollow-up are summarized
in Table 2. Patients in the whole cohort experiencing major
bleeding events (n = 217) were more often elderly (p <
0.0001), nonsmokers (p = 0.016) with diabetes (p = 0.018),
LV dysfunction (p = 0.018), previous stroke or transient
ischemic attack (p < 0.0001), and impasred renal function
(p < 0.0001), As expected, those with bleeding events had
a higher mean CHADS,; scere than those withour bleeding
events {p < 0.0001).

Among the 7,329 patients, 79% were previously receiving
vitamin K antagomst treatment, whereas 21% were vitamin
K aneagonist naive. Among those previously receiving vira-
min K antagonist treatment, 46% had their AF diagnosed
>5 years ago, 16% between 1 and 5 years, and the
remaining 38% within the preceding year. The overall mean
(SD) for the number of days in the on-treatment analysis
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Baseline Characteristics of Atrial Fibrllation
Patiants With Known Follow-up Status Regarding
Major Bleeding

BRading Event  No Blwed

Characteristic (n = 234} (n= 7,095 pValoe
Age. yrs, mean {50} 73.9(886) T09i8.9) «0.0004
e 106 (Ba) 6.340(76) 00031
=75 125 (53) 2879438) «<0.000%
Femnale sex 13038 2184¢31) 0%
Body mass Index, kg/m” 28.7i68) 29.0(s8) 050
AF type
Ouration since test diagnosed (ys) 6459 83(7T1) 091
Parcxpzmal 26(11) 820(12) 100
Paesistont, parmanant 206 (89) 6282{88) 100
Medical history
Hypertension 180 (T7) 5645(TT) 100
Otabetes molltis 67129) 1888(23) Q071
Coronary aney desass 147 (50) 3162 (45) 011
LV dysfunction 102 (44) 2579¢38) (Y72
Sroka/ TIA 81(28) 1478i21) 0060
Sk B(3) 32045 052
CHADS , scers, mean (S0) 26012 220020 <00001
Bleeding risk factors
Pravicus dirvcally significaet bieed 108 441 (8 022
S3F at entry, mean {80} 138 (19) 135418) 048
Tt <50 ml/min 57 (24) 885{13) «<00001
Alcohol use o7 (a1 3,230 (88) 02
Smoking 145 GET (0 0011

Valihes STOMTI 810 1 4% ) UNiess ONOMES0 Inditatod
Mo sl TGN (HADS, = CHONEIM TN TAlUre, Bypertersion, g =15 pran
Aabetes MO INE Provous soke of PLEL Y G -
AV = wn S - DI Wy S = Sptodd D0 od pressine
TIA = Learmiedd chmrmic lwh

was 499 (196) days; the corresponding results for patients
without and with major bleeding were 503 (194) days and
380 (217) days, respectively.

JACT W, 67, Ne, 2. 2011
larmasry 11, 2041:473-80

Univartate and multvanate analyses of nsk factors pre-
dictive of major bleeding are shown in Table 3, By univar-
tate analyss, significant predictors of bleeding were concur-
rent aspirin use, reduced creatinine clearance (<50 ml/min},
advanced age (75 years and older), diabetes mellins, LV
dysfunction, smoking, and previous stroke or transient
tschemic artack. By multivariate analysis, significant predic-
tors of bleeding werse aspirin use {p < 0.001}, renal impaicment
(p < 0.001), age 75 years and older (p = 0.0008), diabetes
(p = 0.0089), and LV dysfunction (p = 0.041).

In Table 4, rates of mmajor bleeding by HAS-BLEL score
are presented for the entire cohort and for patients assigned
t warfann therapy. c-stanstics for prediction of major
bleeding were similar (0.66 and 0.67; pyaq <0.0001 for
both). The relationship between the individual companents of
the HAS-BLED scheme and clinical bleeding events is shown
in Tables 5 and 6. Labile INR, advanced age, concomitant
aspirin or nonsteroidal anti-inflammatory drug use were con-
sistently predictive of major bleeding in this cohort.

Comparison of contemporary bleeding risk stratification
schemas revealed vanable classification of AF patients mto
various bleeding risk strata (Table 7). In this analysis, there
was no significant difference in © statistics between patients
in the warfarin arms compared with these in the ximelagar-
ran arms of the SPORTIF tmials. Among those treated with
warfarin, the HAS-BLED scheme exhibited a marginally
better c-staniste value (0.67) than the other 4 schemas
evaluated, with the lowest c-statistie (0.50} associared with
the scheme of Kusjer et al, (9). The HAS-BLED scheme
classified 20,4% of the cohort into the low-nisk caregory,
with a bleeding rate of <1% per year, whereas subjects
classified as low risk by the other schemes had higher
bleeding rates (=1.9% per year). Among patients who were
warfarin naive at entry (n = 769) and in those treated with

LEE RN Risk Factors for Major Bleeding by Univariate and Multivariate Analyses.

Evoat Hato
{%/Patiest Year)
fisk Factor Preseat Univasiate Analyses Msttivarinte Analyses®

Risk Factor Yes No HR {95% CI)F P Value HR (95 CI¥t p Vabse
Aspkin use 3904 198 202 (1.58-265) <0.0004 102(140-251) <0.0001
CrCl <50 md/min 401 201 248 (1.84-3.36) <0.0001 100(138-282) <0.0001
Age =75 ys 342 173 1.97 (1.53-2.55) <0,0008 1.71(130-225) 0.0004
Duabetos melitus 295 217 136 11.02-1.80) 0.035 1360103-181) 0.033
LV dystunction 285 207 137 (£.06-1.77) 0,017 132(102-270) 0043
Smokng 120 247 049 (0 28-0.89) 0.010
Provious stroka or T 305 248 140 {1.04-187) 0.02¢
Coronary artery clsease 285 211 125 (097-1.62) 0.083
Clinically significant bleeding 345 230 138 0,:85-2.18) 0.19
Alconol suse 214 253 0.84 (065-1.00) 0.20
Statin uss 208 246 084 (083-1.11) &22
Femnale 241 232 104 (0.79-137) 0.79
Wypartension 236 233 101 (075-137) 0,94

Omly tacters WA p < 005 0 the
O w 0oNAeNce Larvdd, HH = hazand rmo. sthar adbrevisbions s (n Tabso 2

O SUEr SCRCLEd VMTunkes W10 MU 0 K0 tral madel |HI-OSS G) dertved by Cox ragrossion modaing
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Major Bloeding Rates by HAS-BLED Score In the Overall SPORTIF Cohort (n = 7,329)

Bl ond Those Taking Wararin Only (n = 3,665)
HAS8LED Patlents With Particular Score Major Bleading Patients With Particular Scose Among Major Bleeding
Scome n the Whole Cohort* Events?t Thoso Taking Wadfors Only * Evontst
4] L1767 ¢24.00 2a2 TG (20.4) TN
1 27T17T@aT 7528 12834350} 4348
2 1752239 83438 980 (26.9) 3841
3 834(11.4) 50%.0) 483{13.7} 3B 58)
4 24133) 2088 180{4.9) 1680
3 2704 2074 22{08) 291
3 100,00 o 140.0) (4]

cetatistic = 0.654; p value for trend <0002

cstatstic = 0.859; p vaius for trand <0000

VHUES 478 5% "Poscent o of column U TRoooLaRe of 10w Lt

HASELED « Hypartossion Awormal Fosd, Liver Function, Staska,
Throenbin Whistac & At Folizien

g History of Predsp

warfann plus aspinin concursently (n = 772), the HAS-
BLED schema displayed the highest e-statistic values (0.68
and 0.60, respectively) of the 5 risk schemas evaluated.

We alsa tested, with multivariate Cox regression models,
whether the new score adds significantly 1o models already
mecorporating the 4 older scores 1 at a time, In all 4
instances, HAS-BLED was associated with p < 0,0001
when inserted into models already incorporating the older
scores. In contrast, none of the other 4 older scores added
significantly when inserted 1 at a time into a model already
incluiding HAS-BLED (full data not shown), The Hosmes-
Lemeshow test for calibration was also performed in con-
junction with all ¢ seatistics reported in Tables 7 and &,
None of the p values were <0.05 for any of the risk scores
(i.e., lack of goodness of fit was not indicated}. For HAS-
BLED, for example, the p values were 0.24 for all patients
and 0.13 for the warfann patient cohort. For the schema by
Shirernan et al. (6) (the only one with a p value <<Q.1), the
p value was 0.075 for the warfarin patients {and 0.29 for all
patients) (complete data not shown).

There was a progressive increase in the HR for bleeding
trom the low-nisk to moderate-nisk stratum and from the

Latile INIR Elderty. Dmegs, Aloohal Conconmetantly. SPORTE « Stoke Preverntion Using an Ofal

moderate-risk to the high-risk stratum according to the
HAS-BLED scheme (Table 8) that was less apparent with
the other bleeding nsk schemas.

Discussion

This analysis of the performance of various bleeding risk
stratification schemas over >11,000 paticnt-years of anti-
coagulanion exposure confirms the predictive value of pre-
viously identified risk factors, including advanced patient
age, concomitant use of aspinn or nonsteroidal and-
inflamimatory drugs during anticoagulation use, and renal
impairment. [n addition, the data idennfy associations of
diabetes mellims and ehinical beart fatlure or LV syswolic
dysfunction wath an increased risk of bleeding dunng
therapeutic anticoagulation in this particular cohort of
patients with AF, Of the various risk stratification schemas
evalnared, the HAS-BLED schema more accurately dis-
criminated patients on the basis of bleeding nsk, based on
the magnitude of the ¢ stanstic,

Risk factors for bleeding with OAC have largely been
derived from cohort studies or secondary analyses of clinical

Risk Factors for Major Bleeding According to the HAS.BLED Score: Whole Cohort (n = 7,329)

Major Bliding
sk Factors Unhvanate Amiyses Mutiarkts Analyses
SPORTIF W/V Prosest,  With Risk Factors, Without Risk Factoes,

Risk Foctor Cobort Defirntion ni%h nis n{% MR(95%CH)  pVale  WR(955C)  p Valos
Hpertensicn 89 ~180mmHgatertry  533(7.3) 1938 215032 114(0.71-182) 059 110(069-176 0.70
Abrormal rana Aneticn® Ol <50 mi/min 942(12.9) 57 (8.0) 17728 246{184-335; <00003 177(128-244) 00005
Stroka before entry Yea/ne 918 (135) ISAS ey 132i093-189) 043 124(087-178) 023
Blewdng Hstory Mistory of dinically 460 18.3) 1940 215621) 136(086-218; 0180  131(082-208] 028

sgniticant Heedng

Labile INR TIR <@0% 1226 033.7) 85053 Ti29 214{153-299) <0001 205(156-274) <0.0001
Elderty Age > 75 ys o entry 2441(333) 11648 118024) 210(183-2.72) <0000L 176(136-233) <0.0001

Ape =65 yvs &t antry SHAE(TET) 108 (35) 3821 174(123-247) 00017
Dngst Aapirin or NSAID 3051 (41.8) 136(4.5) 9823 192(148-249) <0004 $185(143.240) «0.0001
Aoty Noshnl »20 L wesk 20825 829 2832 100(044-225) 100 111(049-251} 060
Aspirn use Aapirin at any time 1578 (20.5) BO(EL) men 202(154-265) <00001
NSAID NSAID & any time 1956 (76.7) 89 (4.6 4527 156412:1-208; 00007
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LEV PRl Risk Factors for Major Bleeding According to the HAS-BLED Score: Warfarin Patients Only (n = 3,885)
Major Bleecing
Rk Foctors Univariate Asalyses Mudthariate Analyses
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trial dara. A systemanc review of the lirerature confined 1o
AF populations identified advanced age, uncontrolled hy
pertension, schemic heart disease, cerebrovascular disease,
anerma, concomitant antiplatelet therapy, and previous
bleeding as predictors of major bleeding events during
anticoagulation (19), and labile INR contol, advanced
patient age, and conconutant aspinn or nonsteroidal ann-
inflammatory drug use have been consistently identified as
predictoss in other analyses (10), Diabetes mellitus, con-
trolled hypertension, and sex were not significant risk
factors for bleeding in the systematic review farming the
basis for the UK-NICE clinical practice guidelines (19).
Other factors specifically associated wath an incremental risk
of intracerebral hemorshage during OAC include associated

cerebrovascular disease and concomitant annplatelet ther-
apy; tobacco use or alcohol consumption; ethnicity; geno-
type; certain vascular abnormalities, such as amyloid angi-
epathy, leukoarmosis, and microbleeds detected by brain
imaging; and possibly genetic variations (20}, Thus, the
bleeding risk associated with diabetes mellitus and clinical
heart fallure or LV systolic dysfunction m anticoagulated
AF' populations requires further smudy.

Of note, many of the nisk factors for anticoagulation-
related bleeding are alse indications for the use of antico-
agulants in AF patients (10,14,15,19). Patients in whom
major bleeding complications developed during anticoagu-
fation therapy had a higher mean CHADS, score than
those without hleeding, consistent with previous observa-

Prodictive Value of Contemporary Bleoding Risk Schemas in Patients Taking Warfarin Compared
With the Whole Study Cohort and Subgroups of Warfarin-Nalve Patlents and Those Taking Warfarin Plus Aspirin
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Hazard Ratios (95% Confidence Interval) of Risk
LENCRN  Catogorias for the 5 Bleading Risk Stratification
Schemas Among Warfarin Patients (n = 3,865)
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tions (14,15). Ir has been suggested thar the CHADS,
stroke risk stratification and the HEMORR,HAGES
bleeding risk scores are so closely correlated that they
chissify two-thirds of patients into simular nsk strara for
hemorrhagic and ischemic events, casting doubt on the
chnical utility of combining the 2 schemas (21).

The available bleeding nisk stratification schemas classify
vaniable proportions of AF patients into low-, moderate-,
and high-risk categories. In this respect, the HAS-BLED
schema displayed better predictive power than the 4 other
tested bleeding nisk stranfication methods for bleeding
cvents among patients in the combined SPORTIF [1T and
V cohort, as well ag for those randomized ro the adjusted-
dose arms, the suhgroup who were warfarin naive at entry
and those taking aspmn concurrently with warfarin, based
On COMPATALVE ¢ STaTiSTics,

Optimum selection of patients with AF for anticoagulant
therapy depends not only on assessment of their intrinsic
nisk of thromboembolism but also on identification of those
at increased risk of the development of bleeding complica-

tions, Even in patients at moderate or intermediate risk of

stroke, accurate identificanon of those at low risk of bleed-
ing may guide a preference for anticoagulation over aspirin,
given additional dara showang that anticoagulanon may be
the hemer option for stroke prevention (22), with a net
clinical benefit (even when considening potential bleeding
nsk) in favor of anucoagulation rather than antiplateler
therapy. Of patients enrolled in the SPORTIF trials by
virtue of at least 1 stroke risk factor other than AF,
approximately 1 in 5 were in the low-risk category for
bleeding based on the HAS-BLED criteria, and major
bleeding oceurred at @ rate of <1% per year in these cases
during treatment. In contrast, patients classified as low risk
by the other 4 schemas experienced higher rates of bleeding
(>1.9% per vear} during the same period. There was a
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progressive ncrement i HR for bleeding from the lowest to
highest risk strata delineated by the HAS-BLED schema,
but this gradient was not verified for the other scales tested.

These findings in a large clinical trial cohort are broadly
compmble 10 those in the minal vahdaron of HAS-BLED
in >3,000 patients with AF in the Euro Heart survey
followed for 1 year (16). In that analysis, the HAS- BLED
schema also displayed predictive accuracy (e-statistic =
0.72), outperforming other bleeding risk schemas in AF
panents treated with plateler inhibitor drugs or wathout
antithrombotic therapy (¢ statistic = 0.91 and (.85, respec-
tively), indicating rthat bleeding risk estimated by this
method 1s not confined to anticoagulated patients. Whether
bleeding risk estimated by this methed will also apply to
patients treated with newer anticoagulant drugs, such as
dabigatran, svaroxaban, apixaban, and edoxaban currently
under development for stroke prevention in patients with
AF, has not been evaluated. Estimation of bleeding nisk will
likely be mportant with these new agents even if they show
efficacy superior or noninferior to that of warfarin and
similar or lower rates of major bleeding because prophylactic
therapy could potentially be applied more broadly across the
patient population ar nisk (22).

With particular reference to dabigatran, 2 doses of which
were compared with warfanin in the RE-LY (Randomized
Evahiation of Long-Term Anticoagulation Therapy) trial
(23), the availability of an accurate bleeding risk assessment
twol could porentially prove valuable in dose selection for
individual patients if combined with stroke risk assessment.
Although it is appealing to think that the HAS-BLED
schema could be effectively applied in this context, further
validation of its predictive value for bleeding in relation to
dabigatran dose would be necessary if the compound were
approved and brought 1o market for routine chinical use.
Study limitations. Assessment of bleeding risk is compli-
cated by vartation in the entena used to define major,
clinically relevant nonrmjor and minor bleeding events,
although these have been more uniform in recent trials than
in earlier studies (24). Furthermore, bleeding rates and risk
factors derived from chinweal mal populatons in which
patients are carefully selected according to specific research
protocols, anticoagulated using standard drug supply sources
and monored with stable thromboplastin reagents by
dedicated personnel according to g eriteria, may ditfer
from thase m chimeal practice, Also, many of the patents
were not warfarin naive and bleeding nsk prediction oight
be much better if 1t took into account the time-specific
context of treatment, inclhuding when wartarin was started
and recent experience (e.g., in the past month) with ant-
phatelet drugs and INR control, and whether it predicted
risk of bleeding in the next month (rather than on average
over the course of therapy); however, the addition of these
varrables would introduce such complexity and reduce prac-
teal utihity for everyday clinical use.

Advaneing age is a continuous variable lineady related to

the risks of stroke and bleeding (19). In the clinical trial
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cohort that formed the basis for this repor,
participants were older than 65 years of age and the elderly
criterion for the HAS-BLED schema was taken as age 75
years and older at study entry, Setting this threshold at age
65 years would have a small effect on the results (shifting the
cstatistic from 0.67 to 0.65 for the 3,665 patients assigned
to warfarin}. Bleeding mn elderly patients with AF i more
related o biological age rather than chronological age and 1s
often multifactorial, being affected by comorbidity, antico-
agulation intensity and lability, and frequent changes in
concomitant pharmacology (10,19,21). Also, in comparing
the different prediction schemas, it is important 1o recognize
that some include only nsk factors that could be known at
the time of starting warfarin, whereas 2 schemas (HAS-
BLED and that of Shireman et al. [6]) include time-
dependent nisk factors. The HAS-BLED score already
accounts for some of these variables, enhancing its predic-
tive value as a cumulative assessment of bleeding risk.

Conclusions

This amalysis identifies diabetes and LV dysfuncrion as
potential clinical correlates of bleeding in an anticoagulated
clinical trial cohort of patients with nonvalvular AF. The
HAS-BLED score may be a useful assessment of bleeding
risk in AF patients in everyday clinical practice.
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Clinical classification schemes for predicting
hemorrhage: Results from the National Regisiry of
Atrial Fibrillation (NRAF)

Brian F. Gage, MD, MSc,” Yan Yan, MD, PhD,*” Paul E. Milligan, RPh,* Amy D, Waterman, PhD,"
Robert Culverhouse, PhD,* Michael W. Rich, MD,® and Martha J. Radford, MD® St. Lonis, MO; and New Haven, CT

Bcckground Although werfarin and other anticoagulants can prevent ischemic events, they con cause hemorrhage.
Quantifying the rate of hemorrhage is cruciol for determining the risks and net benefits of prescribing antithrombotic
therapy. Our objective was o find & blesding classification scheme thal could quantify the risk of hemorrhage in elderly
patients with atrial fibrillation

Methods ‘We combined bleeding risk factors from existing classification schemes into @ new scheme,
HEMORR,HAGES, and validated oll bleeding classification schemes. We scored HEMORR,HAGES by odding 2 points for
a prior bleed ond 1 point for each of the other risk factors: hepalic or renal disease, ethenol abuse, malignoncy, older
lage = 75 yeors), reduced platelet count or function, hypertension [uncontrolled), anemic, genetic foctors, excessive fall
risk, and stroke. We used data from quality improvement organizofions representing 7 states to assemble a registry of
3791 Medicare beneficiaries with atrial fibrillation,

Results There were 162 hospital admissions with an International Classification of Diseases, Ninth Revision, Clinical
Maodification code for hemorrhage, With each additional paint, the rate of bleeding per 100 patientyears of warforin
increased: 1.9 for 0, 2.5 for 1, 5.3 for 2, 8.4 for 3, 10.4 jor 4, and 12.3 for =5 points. In patients prescribed worfarin,
HEMORR,HAGES had greater prediclive accuracy (¢ satistic 0.67) thon other bleed prediction schemes | P < 001},
Conclusions Adaptations of existing classification schemes, especially o new bleeding risk scheme, HEMORR:HAGES,
can quantify the risk of hemorrhage and aid in the management of antithrombotic therapy. [Am Heart | 2006;151:713-9)

Although warfarin and other anticoagulants can pre-
vent stroke,"? myocardial infarction, ™ and venous
thromboembolism,”” they often cause biceding ® '
Anticoagulants, primanly warfarin, cause 10% of drug-
related adverse events in Medicare outpatients,'* ™
Nort only do these hemorrhages decrease the net benefit
of anticoagulant therapy. but the fear of watrogenic
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hemorrhage causes physicians to avoid anticoagulants in
some patients with atrial fibrllation who are likely to
benefit from them, 7

Quantifying the risk of hemorrhage could improve the
use of antithrombotic therspy in several ways. Fiest, it
would aid in patient sclection by allowing clinicians to
identify patients for whom the benefits of anticoagulants
outweigh the risks. For example. clinical prediction
rules for stroke'® ! could be combined with bleeding
risk schemes to identify patients with atrial Gbrillation
who are likely to benefit, rather than be harmed, from
anticoagulant therapy = Second, a valid blceding risk
scheme would allow clinicians to monitor antithrom-
botic therapy more carcfully in patients at high risk of
bleeding. thereby decreasing their risk of hemorrhage **
Finally, a prediction rule could help identify which
asymptomatic paticnts with a supratherapeutic interna-
tional normalized ratio (INR) should receive vitamin K.
To date, no bleeding risk scheme has been developed or
tested in elderly atrial fibellation population, a growing
population in whom clinicians are reluctant 10 prescribe
anticoagulants because of fear of hemorrhage, ' #1442

Here, we adapt 3 previously published bleeding
risk schemes’ ™" to Medicare heneficiaries with atrial
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fibrillation and form a new scheme. Then we compare
the accuracy of all i schemes in predicting hemordhage.

Methods
Existing classification schemes for predicting
hemorrhoge

To find the existing clinical prediction mles for hemorrhage,
we searched PubMed with keywords {anticoagulant OR
coumarin) AND {Bleed¥ OR hemorrhage] AND {scheme OR risk
assessment OR prediction nile OR decision suppaort techalques
OR stadstical model#), This search identified 195 references.
We obtained the full text of Englishrlanguage articles that
appeared o be relevant hased on their tte and absiract, We
reviewed the bibliographics of relevant articles for pertinent
references and searched an electronic database of =1000
articles about antithrombotic therapy that we update weekly

We excluded 3 schemes that corvelated ssk of bleeding to
maximum achicved INR because maximum INR is not known
at the start of anticoagulant therapy, ™ “* We excluded oae
scheme because It performed 0o better than chance™ and
another that was tailoned for patients receiving heparin, ™

Ultimately, we were left with 3 schiemes that guantified the
association between comoehid conditions and bigeding: the
Outpatiens Bleeding Risk Index of Landefeld and Goldman® and
Beyth et al,” the scheme of Kuijer ex al.'® and the scheme of
Kearon ef al.'! None of these schemes had been developed in
or evaluated in an eldedy atrial fibeillation population.

Landefeld and Goldman® derived their original scheme in a
cohort of 562 patients prescribed warfarin, primarily for place
ment of a prosthetic heart valve. It included 4 risk factors for
major bleeding, cach scored as | point: (1) age =65 years, (2)
history of gastrointestinal bleeding, (3) history of stroke, and (4)
any of 4 specific comorbid conditions (recent myocardial infar-
ction, anemia, renal insufficiency, or atrial fibeillation ). Nieu-
wenhuis et al™ found that the original tandefeld scheme was not
a valid predictor of short-term hemorrhage in 194 patients with
acute venous thromboembaoll. Subsequently, Beyth e al
modified the scheme by replacing atrial fibrillatlon with diabetes
mellitus and found that this Landefeld Beyth scheme perfommed
well in an inception cobart of 264 partcipants

Kuijer et al'? developed 2 vessions of a bleeding risk
classfication scheme in 241 patients with venous thromboem
baolism. They advocated use of the version that included 2 risk
factors for major bleeding,: age ~60 years (1.6 points), female
sex (1.3 poinis), and presence of malignancy (2.2 points).

In a study of 738 patlents with prior venous thromboembaoll,
Kearon et al’' evaluated the following risk factors for hleeding:
age =65 years, previons stroke, previows peptic ulcer disease,
previous gastrointestinal bleeding. renal impairment, anemia,
thrombocytopenia, liver discase. diabetes mellitus, and the use
of antiplatelet therapy. The rate of major bleeds per 100
patientyears of warfarin therapy wis greater in patients who
had =1 of these risk factors than in paticots who had none,

To adapt these 3 schemes to this eldedy population and 1o
allow for a fair comparison, we used the same definition of
increased age (=75 yeary) for all schemes rather than the
younger ages onginally proposed. We chose 75 years as the
threshold because of an increased risk of hemorrhage after this
age. " ™" and because 75 is the median age of the atrial
fibeillation population, ™

Apwloon Heat bhural
March 2006

Development of the new classification scheme
HEMORR ,HAGES

To form a new scheme, we included bleeding sk factors
fram the following sources: the 3 peior clinical prediction
rules, @ receat systematic review, ™ and our PubMed search.
When combined, the prediciors of major bleeding spelled
“HEMORRHAGHES™ hepatic or renal disease, ethanol abuse,
malignancy. older (age > 75 years), reduced platelet count
or function,"" " gebleeding risk, hypertension (uacon-
trolled), anemia,” ' genetic factors (CYP 2C9 single-
nucleotlde polymorphisms) ™™ ** excessive fall risk (inchid-
ing acuropsychiatric disease), ' and stroke. The relative risks
(KRs) for cach bleeding risk factor varied widely among
studics, but the median RRs for most factoes ranged from
approximately 14 10 2.4.% Based on this observation and
the merits of simplicity, we elected to weigh cach bhleeding
risk factor 1 point, except that we awarded 2 points for a
prior bleed (R in the maemoaic) because of its greater RR
and named the new scheme "HEMORR,HAGES™ In a post
hoc analysis, we awarded 1 point for prior bleed, but the
resulis were similar 10 using 2 points and, therefore, are not
shown We identified these factors from strucrured medical
recond abstraction supplemented with fnternational Classi-
fication of Diseases. Ninth Revision, Clinical Modification
(FCDO9CM) codes (Appendix Ay Because we did nol have
access 10 DNA, we were not able 1o capture genetic risk
factoes for bleeding.

Formation of the National Registry of Atrial Fibrillation
data set

As previously detailed,'® te National Registsy of Arrial
Fibrillation (NRAF) contains deddentified patient records
gathered by 5 quality improvement organizations (QIO), The
participating QIOs serve 7 states (California, Connecticut,
Louisiana, Maine, Missourf, New Hampshire, and Vermont).
These QIOs had assembled statespevific cohorts of patients
with atrial fibrillation for quality improvement projects under
the Health Care Quality Improvement Initdative of the Centers
foe Medicare and Medicaid Services (CMS)': no addtianal
charts were abstracted 10 create the NRAF data set. Using
Medicare Provider Analysis and Review (MEDPAR) Part A
records, QIO reviewers used the appropriate JCIL9-CM code
(427.31) in either a peincipal or secondary diagnosis to
identify Medicare beneficiaries who had atrial fibrillation.
Through structure medical recond review, QIO reviewers
confirmed the presence of chronic or recurrent atrial
fibrillation during the index hospitalization, They also
documented comorhid conditions and the antithrombaotic
therapy prescribed at hospital discharge.

To obtain outcomes, reviewers linked ahstractions of index
hospitaltzations 1o MEDPAR reconds and the denominator file
of tiving Medicare beneficiaries. After linking follow-up dan
and removing identifiers, the QIOs sent the deddentified
recoeds to Washington University for inclusion into the NRAF
data set. The study was approved hy the human subjects’
committee at the Washington University Medical Center, the
participating QIOs, and CMS,

We used the QIO records to develop the NRAF data set of
Medicare beneficianies who had chronic or recurrent atrial
fibrillation, We oblained 7 bleeding risk factors from the
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Table L N&AF paticpants
Warfarin  Aspirin  Neither

Bleeding risk factor {n = 1604) {n = 660) (n = 1527)
Heporic or read disease (%) 79 12 12
Ehand abuse (] 07 05 09
Malignancy {%) 48 32 9
Older (age =75 y) {%) 69.2 784 7648
Recuced ot 96 100 52
count or lunction® (%)
Rebloading risk (%] 159 24 221
Hypertension (uncontroded) (%) 04 0.5 06
Anamia L!;)u‘ 85 10.5 148
Genetic (%1 NA NA NA
Excessive foll risk or 188 2277 241
neurcpsychictric dissase (%)
Streke (%) 372 30 2346
Maon HEMORRHAGES scors 19 31 21
NA, Nt ol kb,

“Whae asprin use i aeckeded, the pamartoges ore 24, 1.7, and 52.

medical record reviews and 4 from the appropeiate JCD-9-CA
codes from the index hospltalization (Appendix A )

Oulcomes assessment

The study outcome was time (o hospitatization for hemos-
rhage, as determined by Medicare claims. To Identify major
bleeds from the MEDPAR daty, we used JCD9CM codes
validated by White et al, ** except that we excluded 3 ICD9.CAS
codes that were unrelated to antithrombotic therapy and added
JCD-9-CM codes that had appropriate definitions or high
positive predictive value,** To improve sensitivity in identify-
ing major bleeds and based an recent findings, we induded
ICD9CM codes for hemorrhage in any position, rather than
only the primary one To improve speaficity, we used the fifth
digit 10 Include only active hemaorrhage.

We censored beneficiaries at the time of the first post-
baseline hospitalization or at a maximum of 1000 days after the
bascline hospitalization. We excluded patients who died
outside of hospital and had no post-bascline hospitalizations
beciuse e presence of hemondage at the tnwe of death could
aot be determined,

Statistical analyses

We nsed the w statistic ™ w quantify the agreement {comected
for chance) between the schemes in classifying patients into
fow-, mediumy-, or high-risk for hemorrhage, We quantified the
discriminant ability of the classification schemes with the ¢
statlstic ' In this setting, ¢ reflects concordance of predicted
and observed hemorrhage-free time, with ¢ = 0.5 for no diseri-
minative ability and ¢ = 1.0 for perfect discriminative ability, We
compared ¢ values of the schemes in 500 bootstrapped
samples*™ and derived 95% Cls for the differences hetween
schemes, using the percentile method, We also compared how
well schemes improved the peediction of hemorrhage using 4
Cox proportional hazard model and Graf-modified Boer
scores.*? Because these 2 statistics agreed with the ¢ statistics,
we report oaly the latter, We performed statistical analyses in
SAS (SAS Institute Inc, Cary, NC). All comparisons were 2-ailed,
and £ values < .05 were considered statistically significant,
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Table W Fik ol maje bleading in NRAF paticpont
prescibed woderin, saitied by HEMOR,HAGES swom

HEMORR ;HAGES No. of Bleeds per 100 point-years
score* n  bleeds warfarin (95% Q)

0 209 4 1.9(0.6-2.4)

I 508 11 2.5(1.3:43)

2 454 20 5.3{3.4-81}

3 280 15 2.4(49-136)

K 106 9 10.4({5.1-18.9)

=5 87 8 12.3(5.8-23.1)

Any score 1604 67 4.9{3.9-6.3)

WHAGESnmndbyadﬁng pointfor sach bleeding risk ackor: bapatic
o reoal dsome, sthonal cbwse, malgnency clder (aga = 75 yoars), rocdcad plotolot
court cr fundion, mbleodrgrull!puml h/pcmmunhmkdd% anamia,
genosic fockors (nok avadoblo i #is study). axcossive &l risk, ond urcke.

Results

The NRAF dara set included 3932 Medicare beneficia-
ries with chartconfirmed atral fibnllation. After ex-
cluding records with missing information (n = 1413, we
analyzed the remaining 3791 patients. Mcan age was
80.2 years, and 57% of the cohort was women. During
3138 patient-years of follow-up, there were 162 admis-
sions with a bleed (5.2 bleeds per 100 patient-years)
Two thirds (67.3%) of these bleeds were gastrointestinal
hemorrhages, 15.4% were intracranial, and 17.3% were
in other locations, The 30-day mortality of patients
admitted with a bleed (in any location) was 21.6%.

One thousand six hundred four (160-4) patients were
discharged on warfarin (113 of whom also received
aspirin}. 660 patients were discharged on aspirin (or a
thicnopyndine} alone, and 1527 were prescribed no
antithrombotic therapy on discharge. Compared with
patients discharged on warfarin (mean age 79 vears),
paticnts discharged on aspirin or ne antithrombotic
therapy were older (mean age 81 years) and had more
risk factors for bleeding (Table 1): the mean HEMOR-
R:HAGES score was 1.9 in patients prescribed warfarin,
3.1 in paticnts prescribed aspirin (2.1 if aspinn use did
not count towand reduced platelet count/function), and
2.1 in paticats not prescribed with antithrombotic
therapy (P < .001). Unadjusted bleeding rates were
stightly greater in the aspirin cohort: 4.9 bleeds per 100
point-years warfarin, 5.9 bleeds per 100 patient-ycars
aspirin, and 5.1 bleeds per 100 patient-years without
antithrombaotic therapy.

Agreement between the bleeding risk schemes

To assess agreement, we classified patients with a score
of 0 or 1 on HEMORRHAGES or the scheme of Kearon as
low-risk, 2 or 3 as intermediate-risk, and =4 as high-risk.
Then we compared low-, medium-, and high-risk cohorts
from all 4 schemes. Weighted ¢ statistics indicated poor
agreement between schemes, ranging from a low of 0,14

163



716 Gag= et al

Arrwnivon Heof Joural

Mawch 2006
Tobla Wl Risk of mojor Hesding in NRAF parfcipans peascribed wararin, stiotliad by prior dskchissiication. schemes
Bleeds per 100 Originally reported bleeds per
Scheme Risk score n waorfarin (95% C1) 100 point-years warfarin® (95% €l or range)
Landeteld ond Goldmen,” 0 169 1] (0.3-4.3) o3
Beyh e d ond Welserd™ 12 1174 49(366.5) 4312
34 261 8.8 (56-140) 30-48
Kuljer ot o'? 0 225 29(1.3-6.5 o4
Dond<3 1312 5204047 1-8
=3 &7 75(28199) 24-43
Kearonetd'’ 0 181 25(1.1-4.1) 0204
1 603 2501443 18-20
2 £37 6.5(4.594) 1.023
3 29 93157-153) NA
=4 54 15.3 (6.4-36.8) NA

*Blonding rotes krom Kisjer of o' arm comuativ percartoge for 3 mcrth cother than 1 year

Table V. c hdicos quontifying obilty of schemes & pradict
major hemorhoga, statfied by tharapy

¢ Indices (SD), stratified by cohort
Warfarin ~ Aspinin Neither
Schome (n=1604) (n=660) (n=1527)
londeleld and Gokdmen® 0,65 (0.03) D049 (0.05) 0.45(003)
and Beyth ot o’
Kuijer ot od'? 058{003) ©58[005 047(0.03)

Kooron ot '’ 0,64 {0.03) 044 (005) 0.66(004)
HEMORRHAGES 0.67* [0.04) 0.72° [0.05) 0.86 {0.04)

*P < 00) compatad wit tha chhar 3 schamas (cnclials of vuticren tosd)

(for Kuijer vs Kearen) to a high of 0.52 (for HEMOR-
RyHAGES vs Kearon). Thus, the 4 bleeding schemes
classified paticats very differently.

Bleeding rates were lower in low-risk patients and
greater in higherisk patients, validating all schemes
(Tables 11 and I11). The highest bleeding rate was 15.3
per 100 patient-years of warfarin in patients with a
Kearen score of =4,

Validation of the schemes in patients prescribed
warfarin {n = 1604)

Among Medicare beneficiaries prescribed warfarin,
HEMORR;HAGES had the best discriminant ability
(Tabie IV). In 500 bootstrapped samples, the © index for
HEMORR,HAGES was 0.67, significantly greater than the
¢ index for the other schemes (P < .001).

The 660 patients prescribed aspirin on discharge werne
admirtted with 30 bleeds. HEMORR,HAGES also had a
betrer diseriminant ability than the other schemes in this
cohort: the ¢ statistic for HEMORR:HAGES was 0.72,
significantly { £ < 001} greater than ¢ for the other
schemes (Table IV). Comparison of the likelihood ratio x*
values from Cox models corroborated our finding that

HEMORRHAGES was the most accurate predictor of
bleeding in the warfann and aspirin cohorts,

The 1527 patients prescribed no antithromboetic
therapy at hospital discharge were admitted with
65 bleeds. In this cohort, HEMORR,HAGES and Kearon
et al'’ both had the greater ¢ index (0.66).

Discussion

HEMORRHAGES and adaprations of 3 previously
existing bleeding nsk classification schemes successfully
quantified the rate of hemorrhage in 3791 Medicare
beneficiarics with ataal Gbrillation. Our finding that the
schemes, especially HEMORRHAGES, accurately pre-
dicted bleeding is important because although prior
studics have quantified the rate of stroke in atrial
fibrillation,****=" only 2 smaller studies have quantified
the rate of bleeding in this growing population." o
Quantifying the rte of bleeding is important because
fear of hemorrhage is a major reason why antithrom:
botic thempy has been undemsed in patients with atrial
ﬁh‘.uhuonll.lo

The average rare of hospitalization for bleeding in
patients prescribed warfarin was 4.9 per 100 patient-
vears, but the rate depended on the number of
comorbid conditions. High-risk paticnts identified by
any of the schemes had @ hemorrhage rate (7.5-15.3)
much greater than the rate in low-risk patients
(1.1-2.9), validating the ability of the schemes o risk
stratify elderly patients with atrial fibrillarion. For
comparison, the rate of major biceding in atrial
fibrillation trials averaged 2.4 major blceds per 100
patient-years of warfarin therapy. > Trial participants
were elderdy (mean age 72 vears) but, otherwise, had
few nisk factors for bleeding.

Studies that exclusively enrolied paticnts new 1o
warfarin reported greater rates of bleeding ® %% In
particular, bleeding in the inception cohorts studicd by
Landefeld and Goldman,” Beyth et al.” and Kuijer et al'”
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had higher rates of bleeding, at least in high-risk cohorts
(Table I} In contrast, participants cnrolled by Kearon
etal'’ (Table 1) had successfully taken warfarin thecapy
for at least 3 months before enrolling in that trial, which
contributed 1o their low bleeding rates. Hall of the
participants of Kearon were randomized 1o low-dose
warfarin (target INR 1.5-1.9), which also may have
prevented bleeds,

Adapiations of the 3 original schemes te the Medicare
beneficianes had lower discriminant abdlity than
reported from the original studies. In 264 outpaticnts
beginning warfarin, Beyth et al * found a ¢ statistic of
0.78, whereas we found a value of 0.65 for their scheme
in the Medicare beneficiaries with atrial fibrilktion who
were prescribed warfarin, Likewise. Kuijer et al' found
an area under the curve of 0.82 in their derivation cohort
of 241 patients beginning a countrin for an acuie
venous thromboembolism, whereas we calculated a ¢
index of 0.58 for their scheme. The lower discriminant
accuracy in our study, compared with the eriginal
smaller studies, highlights the need to study clinical
prediction rules in different populations.

Our study had limitations inherent to use of inpatient
administrative data. First, we imputed several bleeding
risk factors from (CO-9CM codes and used vatidated 1CD-
9-CM codes 1o identify incident hemorrhages. Thus, we
could only capture bleeds that resulted in an in-state
hospitalization. Sccond, we knew the antithrombotic
therapy prescribed at hospital discharge but could not
identify changes in or compliance with that therapy. The
net effect of these 2 limitations is that all schemes might
perform better in clinical practice than reported here. A
minor limitation is that we could not determine whether
supratherapeutic INR values or other factors (eg, use of
heparin or invasive procedures) contributed o biceding.

These limitations are offset by important strengths,
First, the bleeding risk schemes were validated ina cohort
of Medicare beneficianies from 7 states representing
diverse geographic regions of the United States. Second,
we had more patients and more major bleeds in our study
than prior studies of bleeding schemes combined ***5*
Third, because HEMORR,;HAGES was derived from the
fiterature rather than being data-dniven, our study vaki-
dates HEMORRHAGES in Medicare beneficiaries with
atal fibrllation. Fourth, our study population had many
bleeding nsk factors, allowing us to quantify the risk of
hemorrhage for a wide range of comorbid conditions with
precision. Finally, we used structured medical recond
review, rather than ICD-9-CM claims, to document the
presence of atrial fibrillation. prescription of antithrom-
botic therapy, and most of the biceding risk factors.

Although the present study validates HEMORR HAGES
in Medicare beneficiaries with atrial fibrillation, the
scheme was developed without reference 10 a specific
patient pepulation and therefore should be generatizable
te other populations. For example, clinicians could use
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HEMORR HAGES to help select patients with a recent
myocardial infarction who could be treated with aggres-
sive antithrombotic therapy rather than aspisin
alone,****" patients with venous thromboemboli who
can safely be treated long-term with an anticoagulant, ***
and patients with mechanical valves who could add
aspirin 10 their anticoagulant ***” For all 3 of these
discase states, the more aggressive antithrombotic regic
mens are more cffective at preventing ischemic events
but can only be justificd when they are unlikely to cause
bleeding. Because HEMORR HAGES was a valid predictor
of hemorrhage in patients who were prescribed warfarin
or aspirin, it may be a valid predictor of hemorrhage in
paticnts prescribed newer anticoagulants.

In summary, the decision 1o take antithrombotic
therapy should be based on individual risks and benefits,
For example, by combining HEMORRHAGES with a
clinical prediction rule for stroke,'™ % clinicians can
trade off the risks and benefits of prescribing anticoag:
ulant versus antiplatelet therapy in clderdy patients with
atrial fibrillation.™ Patients with a high risk of blceding
could avoid anticoagulants unless their risks of stroke
were high enough to justify the risks, in which case they
could take anticoagulants with vigilant monitoring.
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PROMOTING ADOPTION & USE

This roundtable has been convened because the Task Force and many prominent experts believe that the
current state of practice surrounding the use of anticoagulants to treat atrial fibrillation is inadequate for
many providers and patients. At the end of this roundtable, the forged consensus on the best tool(s) to
assess whether or not a patient should start anticoagulation therapy will inform a number of advocacy
activities led by the Alliance for Aging Research and the AFib Optimal Treatment Task Force. These activities
will facilitate the medical community’s adoption of the consensus and influence provider behavior and may
include:

e Working with the Centers for Medicare and Medicaid Services (CMS) and private insurers to include
anticoagulants and atrial fibrillation in their medication therapy management (MTM) programs.

e Engaging with various quality organizations to establish quality measures surrounding the use of the
treatment tools in order to increase adoption and compliance. A quality measure linked to payment
could drastically increase adoption.

e Raising awareness of and disseminating the consensus to key stakeholder (e.g. providers, patient
organizations, and payers) through various communication networks and channels—thereby
increasing the velocity of adoption in the health care community.

Medication Therapy Management

The Medicare Modernization Act of 2003 (MMA) established requirements that Part D sponsors must meet
with regard to cost control and quality improvement including requirements for Medication Therapy
Management (MTM) programs. Targeted beneficiaries for the MTM program are enrollees in Part D plans
who have multiple chronic diseases, are taking multiple Part D drugs, and are likely to incur annual costs for
covered Part D drugs that will place them in the coverage gap. Part D sponsors must offer a minimum level
of medication therapy management services for each beneficiary enrolled in the MTM program that includes
interventions for both beneficiaries and prescribers. They must also offer a comprehensive medication
review (CMR) by a pharmacist or other qualified provider at least annually and perform quarterly
medication reviews with follow-up interventions when necessary. The purpose of an MTM program is to
ensure optimum therapeutic outcomes for targeted beneficiaries through improved medication use and
reduce the risk of adverse events.

There are currently no MTM programs specifically for AFib.> However, the assessments on which a
consensus is reached may be used as part of an MTM program for atrial fibrillation in the future. An MTM
program for patients with atrial fibrillation is optimal because this population has a high prevalence of
chronic health conditions and is likely to be treated with multiple drugs. Additionally, those living with atrial
fibrillation often require careful monitoring of their use of over the counter drugs, including antihistamines,
sleep aids and dietary supplements, which can interfere with rate control and anti-arrhythmic medications.

The following is a broad example of how an MTM program could incorporate this roundtable’s
consensus and change provider and patient behavior:

e The MTM program could support physician adoption and use of consensus risk assessments on
patients with a diagnosis of atrial fibrillation.

e For certain scores on the risk assessments, the MTM program could suggest a recommended
anticoagulant regime.

® 2010 Medicare Part D Medication Therapy Management (MTM) Programs. Centers for Medicare & Medicaid Services. June 8,
2010. https://www.cms.gov/prescriptiondrugcovcontra/downloads/MTMFactSheet.pdf.
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e The MTM program could also cue pharmacists to provide certain counseling or educational material
to the patient starting anticoagulant therapy.
e The MTM program could include patient supports to monitor and encourage therapy compliance.

The roundtable’s consensus will be used to inform which of these parameters is best and formulate a
recommendation on an atrial fibrillation MTM program to propose to Medicare. Formulation of a
recommendation and strategic actions towards implementation may include:

e Surveying current MTM programs associated with heart failure to extract elements that may be
useful for an atrial fibrillation MTM program.

e Convening key stakeholders from professional societies, advocacy organizations, academia and
industry to design and form support around an atrial fibrillation MTM program.

e Meeting with CMS and payer groups to determine any barriers to adoption of an atrial fibrillation
MTM program.

e Working with specialty societies (e.g. American College of Cardiology) to get endorsement of an atrial
fibrillation MTM program.

All of this work paves the way for the federal rulemaking process in which CMS establishes which disease
states it includes in its core MTM programs. Comments on the proposed rules for calendar year 2014 will be
due in the fall of 2012. Over the next year comments could be submitted that detail a vetted atrial fibrillation
MTM program.

Quality Measures

Establishing quality measures surrounding the use of anticoagulants in atrial fibrillation could increase
consensus adoption and compliance by one or any combination of the following measure usages:

e Develop and disseminate measures for use by providers for internal quality improvement, recording,
processes and health outcome measurement for anticoagulant use with atrial fibrillation patients.

e Incorporate metric based on the roundtable consensus into Medicare’s existing quality improvement
initiatives, such as the Hospital Inpatient Quality Reporting Program (described below), the Value
Based Purchasing Program, readmissions, and the Physician Quality Reporting System to report on
use of assessment tools when utilizing anti-coagulants

e Enabling providers to compare their performance against those of their peers, and patients to choose
providers based on health outcomes.

In these ways, establishing measures around the risk assessment tools for anticoagulant use can spread
awareness of the assessment consensus and deliver the optimal care, at the right time, in the appropriate
setting.

National Quality Forum

The National Quality Forum (NQF) is a nonprofit organization that operates under a three-part mission to
improve the quality of American healthcare by 1) building consensus on national priorities and goals for
performance improvement and working in partnership to achieve them; 2) endorsing national consensus
standards for measuring and publicly reporting on performance; and 3) promoting the attainment of
national goals through education and outreach programs.6 The NQF is one of the main endorsement bodies
that providers and Medicare look to when establishing quality measures internally or across the Medicare
system.

® About NQF. National Quality Forum. http://www.qualityforum.org/About_NQF/About_NQF.aspx.
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National Committee on Quality Assurance

The National Committee for Quality Assurance (NCQA) is a not-for-profit organization dedicated to
improving health care quality. NCQA has helped to build consensus around important health care quality
issues by working with large employers, policymakers, doctors, patients and health plans to decide what is
important, how to measure it, and how to promote improvement.”

As with NQF, the NCQA is a main body that providers and Medicare look to when deciding upon measures to
include for internal tracking or across the Medicare system to improve health outcomes for beneficiaries.

Quality Measurement Submission Process

One of the main determinants as to whether a measure is adopted is the scientific acceptability of the
measure’s properties. Therefore, this roundtable is vitally important in ensuring the adoption of any
anticoagulant risk assessment measures. The formal measurement submission and approval process takes a
minimum of six months. However, the entire process can be a multi-year project. For example:

e Measures may be submitted to the NQF at any time to indicate "readiness" of a measure. The
“readiness” process for our efforts begins with this roundtable and its consensus.

e After the consensus is established, AAR and its partners will begin the process of securing
endorsement from professional societies and key opinion leaders.

o The NQF will then work with the steward of the measure (e.g. the American College of Cardiology) to
identify any projects for which the measure may be appropriate and discuss next steps to enable
submission of the measure

e During this process and depending on what measures are appropriate from the consensus, AAR and
its partners will strategize on which of the above implementation means of the measures are optimal.

e AAR and its partners will meet with CMS officials to determine any barriers to the adoption and
implementation of anticoagulation risk assessment measures.

An NQF or NCQA endorsed measure usually has to go through the federal rulemaking process to be part of
any of Medicare’s quality measurement programs. An example of such a program is the Hospital Inpatient
Quality Reporting Program, detailed below.

Centers for Medicare & Medicaid Services and the Hospital Inpatient Quality
Reporting Program

The Hospital Inpatient Quality Reporting (IQR) program is an example of how measures are tied to Medicare
reimbursement. The IQR requires all hospitals (excluding psychiatric hospitals, rehabilitation hospitals,
children’s hospitals, long term care facilities, and cancer specialty hospitals) to submit data for specific
quality measures for health conditions common among people with Medicare, and which typically result in
hospitalization. Eligible hospitals that do not participate in the Hospital IQR program receive a 2.0 percent
reduction in their annual market basket update.8

The following three measures have recently been added to the Hospital IQR program and are distinctly
related to AFib:
e Stroke (STK)-2: Discharged on Antithrombotic Therapy: Percent of patients with an ischemic stroke
prescribed antithrombotic therapy at discharge (NQF #0435).

7 About NCQA. National Committee for Quality Assurance. http://www.ncqa.org/tabid/675/Default.aspx.

8 Hospital Inpatient Quality Reporting (IQR) Program Overview. QualityNet. Accessed August 30, 2011.
http://qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1138115987129.
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e Stroke (STK)-3: Anticoagulation Therapy for Atrial Fibrillation/Flutter: Percent of patients with an
ischemic stroke with atrial fibrillation discharged on anticoagulation therapy (NQF #0436).

o Stroke (STK)-5: Antithrombotic Therapy By End of Hospital Day 2: Percent of patients with ischemic
stroke who receive antithrombotic therapy by the end of hospital day two (NQF #0438).°

Health Reform Implementation

There are several major provisions of the Patient Protection and Affordable Care Act (PPACA) that will shift
the healthcare landscape in the coming years. Some of these provisions potentially offer opportunities to
promote the adoption of assessments for appropriate use of anticoagulants with atrial fibrillation patients.

The changes to the Medicaid program under the PPACA significantly expand Medicaid. When the law’s
provisions go into effect in 2014, the Congressional Budget Office (CBO) predicts that there will be a 25
percent increase in people who get their insurance through Medicaid (with 45 million Medicaid-insured lives
instead of 36 million without health reform). The number of Medicaid enrollees grows from nine million in
2014 to 17 million in 2021 under current estimates. Engaging with state Medicaid Directors now, has the
potential to have an impact on the growing rolls of Medicaid recipients in 2014.

Likewise, the implementation of health insurance exchanges will create an entirely new market. The
exchanges are expected to enroll nine million people in 2014, increasing to 24 million in 2021. The idea is
that each state will create a marketplace where consumers can compare and enroll for health insurance
partially subsidized by the federal government. The federal government initially expected states to run the
exchanges, and planned to offer a federal exchange as a back-up plan for states that could not or would not
implement their own exchanges. Health insurance policies offered through the exchanges will have to meet
certain requirements, including quality reporting, effective case management, care coordination, chronic
disease management, and medication and care compliance initiatives. Engaging with private payers on some
of these initiatives is another possible avenue for promotion and adoption of this roundtable’s consensus.

Additionally, the 50 million people who get their insurance through Medicare are an increasingly important
and growing population as “baby-boomers” enter retirement. The Centers for Medicare and Medicaid (CMS)
has a number of initiatives underway to encourage increased access to primary care, care management,
support for greater coordination among health care providers, electronic prescribing, programs to reduce
obesity, and others. Some of these initiatives, like care management and coordination, may provide
additional opportunities for promotion and adoption of the consensus.

Lastly, accountable care organizations (ACOs) are intended to incentivize higher quality care and more
positive outcomes through shared savings and investment. ACO models are still being designed and
transitioning from concepts to reality. However, there is a possibility these models will offer an opportunity
for assessments like the consensus to be utilized to coordinate and ensure accountability for care within an
ACO.

Dissemination

Lastly, AAR and its partners would employ many dissemination strategies including updates to providers
and payers through Medicare Learning Network (MLN) Matters® Articles, publication of the consensus
statement in peer-reviewed journals and professional publications, production of health care professional

° 76 Fed. Reg. at 51634.
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education materials, and development of mobile applications. The purpose of this dissemination is to raise
awareness and drive adoption during parallel efforts to gain an MTM program or establish quality measures.
All of these actions are aimed at improving care and health outcomes for patients.

Medicare Learning Matters

A consensus document, as it applies to Medicare, could be disseminated via Medicare Learning Matters
(MLN). MLN Matters® are national articles designed to inform Medicare FFS providers about the latest
changes to the Medicare Program (commonly referred to as Change Requests). Articles are prepared in
consultation with clinicians, billing experts, and CMS subject matter experts. They are tailored, by content
and language, to specific provider type(s) who are affected by complex Medicare changes. MLN Matters®
articles help explain critical provider information in an effort to reduce the amount of time providers need to
incorporate these changes into their Medicare-related business functions.

Continuing Medical Education

The consensus document content could be disseminated via specialty targeted continuing medical education
(CME) programs. CME credits can be obtained in live events, via the internet or via journals.

Peer Reviewed Journal Articles

The content from the consensus document could be published in peer reviewed general medical journals
(e.g. Journal of the American Medical Association (JAMA), The New England Journal of Medicine) or specialty
targeted medical journals (e.g. Stroke, Heart, Circulation. )

Mobile and Software Applications

Dissemination of the consensus document content could be distributed via mobile and software applications.
For example the American Medical Association (AMA) is using a widely used mobile program to conduct a
CME program “Factors That May Influence the Safety and Efficacy of Antiplatelet Therapy: A Key To Their
Hearts Educational Activity.”10

SmartPhone and Device applications (apps) could also be developed to assist use of the tools recommended
by the consensus.

1% epocrates CME. ePocrates. https://www.epocrates.com/cmeLanding.do.
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ABOUT US

About the Alliance for Aging Research

The private, not-for-profit Alliance for Aging Research is a national citizen advocacy organization working to
improve the lives of Americans as they grow older by advancing biomedical and behavioral research in aging
and health. The Alliance was founded in 1986 to promote and accelerate medical and scientific research into
aging. As America’s Baby Boom is transformed to an unprecedented Senior Boom, the Alliance is a valued
and respected voice in the nation’s capital: developing, implementing and advocating programs in research,
health education and public policy.

The Alliance believes that science can help people live longer, more productive lives. Greater access to the
latest scientific information will empower people to take control of their own health, while educating them
on the importance and need for further medical advances. From policy issues to consumer health programs,
the Alliance works to generate knowledge and action on age-related issues.

Simply speaking, we strive to advance science and enhance lives through a variety of activities and initiatives.
The Alliance has made aging research a fast growing priority for medical research today. Since 1986 federal
support for aging research has more than tripled, private research and development in aging-related health
has reached an all time high, and new discoveries are making a lasting difference to the lives of millions of
Americans.

About Applied Policy

Applied policy, LLC is a health policy consulting group strategically located in the Washington, D.C.
metropolitan area. At Applied Policy, our governing principle is transforming intention into action. Taking
into account our clients’ objectives, we help make our federal system work as it is intended. We partner with
our clients to develop strategies to achieve goals that advance their missions. Our tactics are to identify new
opportunities, reframe challenges, empower people with information and create mutually beneficial
solutions that foster long-term stakeholder relationships. These tactics facilitate our clients’ desired
outcomes by enabling effective navigation of the complex landscape of legislation, regulations, bureaucracy
and diverse interests in Washington, D.C.

The Applied Policy team collaborates with clients to develop and execute strategies that plan for, respond to
and resolve legislative, regulatory and other governmental health care opportunities and threats. Based on
our full engagement with health policy, we are able to identify and predict conditions that could affect the
achievement of our clients’ objectives. We have over fifteen years of experience working within the
Washington, D.C. health policy community and are positioned to leverage that expertise to utilize the best
relationships, medium and strategies to further our clients’ missions. As we intimately engage with our
clients, we are able to identify and deliver the ideas, tools, skills and resources necessary to achieve results.

About the AFib Optimal Treatment Task Force Members

Anticoagulation Forum

The Anticoagulation Forum is a multidisciplinary nonprofit organization of health care professionals that
will improve the quality of care for patients taking antithrombotic medications. The Anticoagulation Forum
will minimize the risk and maximize the benefit of strategies used for the prevention and treatment of
thromboembolic disease by providing education and networking opportunities for health care professionals,
promoting the clinical application of evidence-based practices, and facilitating research aimed at improving
health outcomes.
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Atrial Fibrillation Association - US

AFA - US is a non-profit organization which focuses on raising awareness of Atrial Fibrillation (AF) by
providing information and support materials for patients and medical professionals involved in detecting,
diagnosing and managing Atrial Fibrillation.

AFA-US works closely with medical professionals, The American College of Cardiology (ACC), Heart Rhythm
Society (HRS), patient advocacy groups and allied professionals. All publications and literature published by
AFA-US have been approved by an AF medical panel and endorsed by ACC. The Fact sheets currently
available include titles on: Atrial Fibrillation, Blood Thinning and AF, Beta-Blockers, Cardioversion, Warfarin
and Diet and Warfarin and Other Medication.

AFA-US is fortunate to have Dr Peter Spector, MD, Dr Hugh Calkins, MD, Dr Kalyanam Shivkumar, MD PhD
and Dr. Andrea Natale as Medical Advisory Members. Professor A. John Camm is President and Co-Founder;
Mrs Trudie Lobban, MBE is Co-Founder and Director and Mrs Joanne Jerrome is Assistant Director. Lisa
Cartin is the Information and Development Officer and Francesca Lobban is the Project Manager.

AFA aims to: provide support and information on atrial fibrillation to those affected by this condition,
advance the education of the medical profession and the general public on the subject of atrial fibrillation,
and promote research into the management of atrial fibrillation.

ClotCare

ClotCare strives to help others improve lives by providing both patients and health care providers with the
most up-to-date information and expert insight on optimal use of antithrombotic and anticoagulant therapy.
In achieving this end, ClotCare seeks to be the premier source to which patients and clinicians turn to get
information on these therapies used to prevent and/or treat unwanted blood clots that cause heart attacks,
strokes, and other potentially catastrophic events.

Heart Rhythm Society

The Heart Rhythm Society is the international leader in science, education and advocacy for cardiac
arrhythmia professionals and patients, and the primary information resource on heart rhythm disorders.
Our mission is to improve the care of patients by advancing research, education, and optimal health care
policies and standards.

Mended Hearts

Mended Hearts has been offering the gift of hope to heart disease patients, their families and caregivers for
60 years. Recognized for its role in facilitating a positive patient-care experience, Mended Hearts partners
with 460 hospitals and rehabilitation clinics and offers services to heart patients through visiting programs,
support group meetings and educational forums. Our mission is to “inspire hope in heart disease patients
and their families.”

Because Mended Hearts is made up of the very kinds of people it serves—heart patients, their families, and
others impacted by heart disease, its members draw on personal experience as they help others. Mended
Hearts support groups help people understand that there can be a rich, rewarding life after heart disease.
Members listen, share their experiences, learn from health care professionals and volunteer to talk to other
heart patients about what they may face including lifestyle changes, depression, recovery, and treatment.
Annually, Mended Hearts volunteers make visits to patients, family members and caregivers in hospitals,
online and by phone.

Men’s Health Network

Men’s Health Network (MHN) is a national non-profit organization whose mission is to reach men
and their families where they live, work, play, and pray with health prevention messages and tools,
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screening programs, educational materials, advocacy opportunities, and patient navigation. With a
network of chapters, affiliates, and health partners, MHN has a presence in every state and over
30 countries. We hope to achieve the following goals:
e Tosave men's lives by reducing the premature mortality of men and boys.
e To improve the physical and mental health of men so that they can live fuller and happier
lives.
e Work with/through women as the family's health care leader to reach men with critical
health messages.
For more information about the Men’s Health Network please visit www.menshealthnetwork.org — write to
info@menshealthnetwork.org - or call 202.543.6461 x 101.

National Forum for Heart Disease and Stroke Prevention

The National Forum for Heart Disease and Stroke Prevention was founded in 2003 to implement A Public
Health Action Plan to Prevent Heart Disease and Stroke (“Action Plan”). The Action Plan provides a
comprehensive public health strategy and a framework to guide health practitioners and policymakers’
action in heart disease and stroke prevention. The National Forum is a 501(c)3 organization. The National
Forum’s mission is to provide leadership and encourage collaborative action between organizations
committed to heart disease and stroke prevention.

The National Forum involves participants from more than 85 national and international organizations
representing public and private, health care, advocacy, academic, policy, and community organizations.
National Forum Members seek to address the recommendations of the Action Plan by improving
cardiovascular health through the prevention, detection, and treatment of risk factors; early identification
and treatment of heart attacks and strokes; and prevention of recurrent cardiovascular events. This
collaborative effort is designed to guide the nation in taking action, strengthening capacity, evaluating
impact, advancing policy, and engaging in partnerships to reverse the epidemic of heart disease and stroke.
The National Forum continues to move toward its goal of full implementation of the Action Plan
recommendations by convening member organizations, facilitating discussion around topics of need and
interest, and driving action amongst the broader stakeholder community. Current efforts are focused on
establishing a national comprehensive cardiovascular surveillance system, increasing health equit, and
reducing sodium intake in the general population as well as coordinating real world application of the
cardiovascular prevention components included in health reform legislation and designing an online policy
toolkit.

National Stroke Association

National Stroke Association’s mission is to reduce the incidence and impact of stroke by developing
compelling education and programs focused on prevention, treatment, rehabilitation and support for all
impacted by stroke.

National Stroke Association was formed in 1984 to fill a void as the only national nonprofit health care
organization focusing 100 percent of its resources and attention on stroke. In its brief history, National
Stroke Association has become a leading national resource on stroke and the driving force behind efforts to
improve stroke prevention, treatment and rehabilitation. Based in Englewood, Colorado, National Stroke
Association sustains itself through individual donations, memberships and grants.

Preventive Cardiovascular Nurses Association

The current state of health care demands that nurses play a leading role in identifying and implementing
cardiovascular risk reduction strategies. PCNA is committed to educating and supporting nurses and
advanced Practice nurses so that they may successfully rise to this challenge.

PCNA is the leading nursing organization dedicated to preventing cardiovascular disease (CVD) through

assessing risk, facilitating lifestyle changes, and guiding individuals to achieve treatment goals. This is
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accomplished through the integration of public and professional education and advocacy, which includes:
publishing a bi-monthly, peer reviewed, indexed journal (Journal of Cardiovascular Nursing); hosting an
active website with our 30 on-line CE programs; distributing a monthly e-newsletter with late-breaking
news; holding regional and national meetings throughout the year; conducting research and publishing
articles in relevant journal; speaking at national and international cardiology conferences; developing
printed and downloadable clinical tools and patient-education materials; and collaborating with industry
partners and other health care organizations on educational and advocacy initiatives.

Society for Women'’s Health Research

The Society for Women’s Health Research (SWHR), a national non-profit organization based in Washington
DC, is widely recognized as the thought leader in research on sex differences and is dedicated to improving
women'’s health through advocacy, education, and research.

Founded in 1990 by a group of physicians, medical researchers and health advocates, SWHR aims to bring
attention to the myriad of diseases and conditions that affect women uniquely. Due to SWHR’s efforts,
women are now routinely included in most major medical research studies and scientists are beginning to
consider biological sex as a variable in their research.

Today, SWHR advocates for greater public and private funding for women'’s health research and the study of
sex differences that: affects the prevention, diagnosis, and treatment of disease; encourages the appropriate
inclusion of women and minorities in medical research studies; promotes the analysis of research data for
sex and ethnic differences; and informs women, health care providers, and policy makers about
contemporary women’s health issues through media outreach, congressional briefings, public education
campaigns, conferences and special events.

StopAfib.org

StopAfib.org was founded in 2007 to provide information, education, and support to help patients
understand and manage their Afib. Founded by Mellanie True Hills, an atrial fibrillation patient who is now
afib free, the organization focuses on raising awareness of afib, encouraging diagnosis and treatment,
improving the quality of life for patients and families, supporting doctor-patient communication, and
decreasing afib-related strokes.

The organization's Global Medical Advisory Board is made up of some of the world's foremost
electrophysiologists, surgeons, cardiologists, neurologists, epidemiologists, and researchers, including
Professor John Camm and Professor Gregory YH Lip. The site features information about atrial fibrillation
and stroke, the latest afib news and videos, patient resources, a newsletter, the Atrial Fibrillation Blog, the
StopAfib Discussion Forum and Community, and the StopAfib YouTube Channel that brings top afib doctors
to patients.

Among the organization’s successes, it created Atrial Fibrillation Awareness Month, recognized every
September. StopAfib.org lobbied on Capitol Hill along with other organizations, such as the Heart Rhythm
Society, and in 2009, the U.S. Senate passed a resolution officially recognizing September as National Atrial
Fibrillation Awareness Month. Through ongoing efforts, the organization continues to make the afib patient
voice heard in Washington, D.C.,, and has been involved in policy and awareness-raising coalitions and
partnerships in the United States, Europe, Latin America, and Asia Pacific. In addition, StopAfib.org has
represented the afib patient perspective to numerous think tanks and the U.S. Food and Drug Administration.
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