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EXECUTIVE SUMMARY
The purpose of this Effectiveness Guidance Document (EGD) is to provide specific recommendations to
product developers and clinical researchers on the design of comparative effectiveness (CER) studies on
treatments for atrial fibrillation (AF). Atrial fibrillation is an abnormal cardiac rhythm in which the
electrical activity of the heart’s atria becomes hyperactive and uncoordinated. Approximately 2 million
people in the US and 20 million people around the world suffer from it. The majority of those who suffer
from AF are elderly males. In 2009, the Institute of Medicine (IOM) identified AF as one of the top 25
national priorities for CER, underscoring the need to better evaluate and compare the benefits, risks and
costs of different AF treatments.
Despite the fact that AF is common, and despite the fact that numerous papers have been published
addressing different treatments for it, the available evidence is inadequate. Consequently, there are
uncertainties about whether heart rate or rhythm control produces the most desirable patient
outcomes, the roles that surgery and catheter ablation play in AF treatment, the roles of anti-arrhythmic
drugs and catheter ablation, optimal approaches to anti-coagulation therapy, how co-morbidities
influence treatment decisions, and about the natural history of the disease.
The following “research design recommendations” outline how future studies can improve our
knowledge of AF by addressing certain critical aspects of study design. Although these research
recommendations are not intended to be all-inclusive; they are intended to increase our knowledge of
the treatment of AF.
A set of “priorities” follows the research recommendations. These recommendations are intended to
address our lack of understanding of disease progression, optimal timing of treatments, or the natural
history of disease. Filling these knowledge gaps will allow for the design of even more informative
studies, and we encourage the AF research community to focus on this foundational research.
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ATRIAL FIBRILLATION EFFECTIVENESS GUIDANCE DOCUMENT RECOMMENDATIONS
RESEARCH DESIGN RECOMMENDATIONS
RECOMMENDATION 1: Clinical trials should include patients typical of those who have AF, including the
elderly and patients with a history of heart failure, coronary artery disease and diabetes.
RECOMMENDATION 2: Information that is meaningful to patients and providers, including information
about how patients feel and function, should be collected from all patients enrolled in clinical studies.
RECOMMENDATION 3: Researchers should report outcomes by time since diagnosis in future clinical trials of
catheter ablation and surgical procedures for atrial fibrillation.
RECOMMENDATION 4: Trials of catheter ablation and surgical procedures should follow patients for at least
five years to assess recurrence.
RECOMMENDATION 5: Researchers should measure and report quality of life as an outcome in all clinical
trials of atrial fibrillation using a recommended disease-specific instrument.

PRIORITY RESEARCH FOR ATRIAL FIBRILLATION
RECOMMENDATION 6: Create a national registry for atrial fibrillation in order to conduct studies and
generate hypotheses and evidence about which therapies work best in which patients, at what point in their
disease process
RECOMMENDATION 7: Develop a new AF classification system more relevant to both patients and clinicians
for use as the basis of inclusion and exclusion criteria for future large-scale clinical trials.
RECOMMENDATION 8: Research should conduct RCTs that assess the impact of different post procedure
anticoagulation strategies on stroke rates.

PREFACE
Effectiveness Guidance Documents: Purpose and Process
The Center for Medical Technology Policy (CMTP) supports the development of Effectiveness Guidance
Documents (EGDs) to provide specific recommendations on the design of prospective studies intended
to inform decisions by patients, clinicians and payers. EGDs do not provide general methodological
advice, but rather offer specific study design recommendations that are relevant to a defined clinical
condition and/or category of clinical interventions. The purpose of EGDs is to better align the design of
clinical research with the information needs of patients, clinicians, and payers. EGD recommendations
will generally address one or more of the following elements of study design: patient inclusion and
exclusion criteria, choice of comparators, research settings, selection of outcomes, duration of follow-up
and other key elements of trial design that are most relevant to the topic of each guidance. A detailed
overview of the purpose of EGDs, topic selection, target audiences, and intended uses is available on the
CMTP website.
The primary audience for an EGD is clinical researchers who develop research protocols for studies that
are intended to be helpful to patients, clinicians and payers who make clinical or health policy decisions.
This would include researchers from life sciences companies with clinical development responsibilities,
or other clinical researchers receiving funding from public sources, foundations, etc. EGDs are intended
to be analogous to FDA guidance documents, which are also targeted to product developers and clinical
researchers, and provide guidance on the design of clinical studies that are intended to support
regulatory decision making. EGD recommendations are not intended to establish standards for research
required for coverage, payment or pricing decisions. They are likely, however, to be aligned with the
expressed evidence preference of public and private payers, as they are developed with payer input.
The methods recommendations in EGDs are guided by the objective of achieving an acceptable balance
across a number of desirable dimensions, including internal validity, relevance, feasibility and timeliness.
Overall, the objective of EGDs is to offer study design recommendations that would give decision makers
a reasonable level of confidence that the intervention studies would improve net health outcomes.
There are a number of potential benefits of the creation and use of EGDs. First and foremost, they could
help increase the degree to which clinical research reflects the information needs articulated by
patients, clinicians and payers. In addition, EGDs could contribute to greater consistency of trial design
across studies of related treatments within specific clinical conditions, allowing for higher quality metaanalysis and systematic reviews due to reduced heterogeneity across multiple studies. By considering
existing regulatory guidance in the EGD process, it is hoped that EGDs will help to achieve optimal
alignment between study design elements intended for regulatory approval and study design elements
targeted to clinical and health policy decision making.
There are three primary features that distinguish EGDs from the majority of other methods guidance
documents. First, EGDs focus on a specific clinical area or category of interventions, while other
available methods guidance are more general and apply across a broad range of clinical conditions or
technologies. Second, a number of the other documents provide guidance on reviewing the quality of
existing studies, while EGDs provide recommendations for the design of future studies. Finally, we are
not aware of any other documents that actively engage patients, clinicians, and payers in the process of
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developing recommendations, with the goal of ensuring that the information needs of these decision
makers are given significant attention in generating methods recommendations.
EGD recommendations are developed through an extensive consultative process involving a broad range
of expert stakeholders, and include mechanisms for broad public review and comment. CMTP develops
EGD recommendations with the support of a Technical Working Group (TWG) consisting of experts in
clinical care and research methods specific to the clinical domain that is the focus of the EGD, and also
includes patient, clinician and payer representatives. Draft EGDs are made available for public comment
through targeted distribution to all key stakeholders, draft documents posted on the CMTP web site,
and public meetings including one or more invitation methods symposia to address the most complex or
controversial issues. All feedback on the draft EGD is reviewed by CMTP staff and the Technical Working
Group in developing a “final” version of the EGD, which is then posted at the CMTP website and widely
distributed.

INTRODUCTION
Clinical Framework
Atrial fibrillation (AF) is an abnormal cardiac rhythm in which the electrical activity of the heart’s atria
becomes hyperactive and uncoordinated.1 Approximately 2 million people in the US and 20 million
people around the globe have been diagnosed with AF2, but many others may have undiagnosed AF. The
majority is elderly males, and AF develops in men at 1.5 times the rate of women. It is primarily a
disease of the elderly; the median age of patients is 75 and 84% of patients are older than 65.3
Although all AF is characterized by abnormal electrical activity, no two AF patients exhibit the same
abnormal electrical activity. The cause of the abnormality differs among patients, and is often
impossible to pinpoint. Usually, the electrical signals of the heart begin in the sinoatrial node; however,
in AF, they begin in another part of the atria or even in the pulmonary veins. These signals spread
throughout the atria in an erratic path, causing fibrillation to occur.
In addition to this physiologic heterogeneity, patients often experience AF quite differently. AF is often
paroxysmal, with symptomatic and asymptomatic episodes occurring with varying frequency between
patients and within the same patient. Some people are not aware of their AF episodes because they do
not experience easily recognizable symptoms.4 In the absence of an irregular or pounding heart beat, AF
patients simply may not attribute other nonspecific symptoms, such as fatigue, to their abnormal heart
rhythm.
Multiple factors can lead to, or increase the odds of a person developing AF. Age and genetics play an
important role. Coronary heart disease, cardiomyopathy, high blood pressure, and other cardiac
disorders are also associated with increased risk of developing AF.1 AF is also associated with diabetes,
obesity, sleep apnea, thyroid disease, pneumonia, and prior cardiac-related complications.1 AF generally
progresses with age and becomes more severe with the appearance of co-morbidities, such as
hypertension and diabetes.5 These co-morbidities may cause AF episodes to become more persistent or
the arrhythmia to become permanent. Some AF patients have an underlying cause that may be readily
reversible, such as hyperthyroidism or acute exacerbation of pulmonary diseases. However, most
patients do not have a fully reversible AF “trigger.”
Common symptoms of AF include heart palpitations; shortness of breath; chest pain; a pounding,
fluttering or racing sensation in the chest; and dizziness.6 These physical symptoms often make it
difficult for patients to perform day-to-day activities without significant discomfort. In addition, AF can
impact patents’ mental wellbeing, including not only the frustration of living with the disorder and the
inability to perform everyday activities, but also over job restrictions imposed by employers.
AF is a progressive disease. As patients age, the amount of time they spend in AF often increases as
episodes become more frequent. AF is categorized based on severity and duration:7



Paroxysmal, defined as recurrent AF (greater than 2 episodes) that terminates spontaneously
within seven days;
Persistent, defined as AF lasting more than seven days, or lasting less than seven days, but
necessitating pharmacologic or electrical cardioversion during that time;
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Permanent, when cardioversion has either failed or not been attempted, and AF is accepted as
the patient’s permanent heart rhythm.

There are also several miscellaneous categories, such as lone AF, which has several definitions, but
generally refers to young individuals (under 60 y of age) without clinical or echocardiographic evidence
of cardiopulmonary disease, including hypertension.8
This categorization scheme does not perfectly identify different types of patients, meaning that its use
does not necessarily lead to appropriate treatment options. Other factors may be important to consider
when classifying a patient’s disease. Additionally, gray areas exist, and, as the disease progresses,
distinctions between categories become increasingly blurred. Because there is no common or expected
natural history for the progression of AF, it is difficult to estimate when potentially clinically significant
transitions will occur.
AF can increase the risk of ischemic stroke by as much as a factor of five.9 Also, 15% of people who
suffer from a stroke also have AF.4 Stroke risk in AF patients is estimated by calculating a CHADS2 score,
which increases with history of congestive heart failure, hypertension, age over 75 years, diabetes,
stroke, and transient ischemic attack (TIA). The estimated rate of stroke ranges from 0.5 events per 100
person-years in AF patients with a CHADS2 score of 0, to 6.9 events per 100 person-years for a score of 5
or 6.10 The newer CHADS2-VASc attempts to improve risk estimation in individuals at the lower end of
the risk stratum by including additional risk factors of female sex, any vascular disease (prior myocardial
infarction, peripheral artery disease, or aortic plaque), and age 65 to 74 years.11
Initial evaluations of patients focus on identifying potentially reversible causes of AF. Chemical or
electrical cardioversion is commonly used to stop an acute AF episode and restore normal heart rhythm
in patients with new onset AF. However, in most cases, cardioversion is a temporary measure, and
other treatments are commonly required to prevent or treat recurrences.
AF treatment falls into two major categories of rate control and rhythm control. Control of ventricular
rate is critical to managing AF. The majority of symptoms patients experience are due to tachycardia
(rapid heart rate), which may also result in myocardial dysfunction. Restoration of a normal heart
rhythm can often improve AF symptoms and cardiac performance. A number of drugs are used to
convert an AF patient to and maintain normal heart rhythm, such as flecainide, propafenone, sotalol,
dofetilide, amiodarone, and dronedarone..
Non-pharmacological treatments for AF are currently of great interest. Surgical, thoracoscopic and
percutaneous catheter-based vascular techniques attempt to isolate and destroy the areas within the
atria that trigger abnormal electrical signals and perpetuate the arrhythmia. Surgical ablation can be
accomplished via an open- or closed-chest approach.12 Open chest procedures are performed on a
beating or a stopped heart, with circulation supported by an artificial heart pump. Surgery can involve
exclusion or removal of the left atrial appendage (LAA) and intra-operative electrophysiologic testing to
determine the effectiveness of the lesions.
In recent years, catheter ablation has been increasingly used to restore and maintain normal heart
rhythm. The standard lesion set is similar to that of the surgical Cox-MAZE procedure. In general, the
pattern, thickness, and number of lesions that electrophysiologists are able to create varies according to
their experience with these complex procedures, their access to electrical mapping systems, and patient
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factors. While electrophysiologists have traditionally used catheter tips that deliver heat in the form of
radiofrequency energy to create lesions, other energy sources and technologies such as ultrasound,
laser, and chilled catheter tip or balloon approaches are either in widespread use or development. AF
patients may also undergo placement of an LAA occluder device to reduce risk of stroke.
Because AF patients are at increased risk of stroke, treatment of AF is designed to not only mitigate the
symptoms of AF, but also to reduce stroke risk. Very low risk patients, do not require prophylaxis.
Patients at high risk are often given the anticoagulant warfarin.13-16 While effective as an anticoagulant,
warfarin doubles the risk of intracranial hemorrhage, can cause bleeding complications, and requires
frequent monitoring, careful dietary restrictions, and attention to drug interactions.9 Other
anticoagulants recently approved by the U.S. Food and Drug Administration (FDA) may overcome some
of these limitations.
AF patients are increasingly opting for catheter ablation earlier in their treatment. Reasons include the
relative long term inefficacy and potential side effects of anti-arrhythmic drugs; symptom burden,
patients’ hopes/beliefs that catheter ablation will “cure” them, and the prospect that they may be able
to stop anticoagulation. Some clinicians are concerned that patients will stop using warfarin after
catheter ablation procedures with or without their knowledge or consent. Such patients could still have
significant stroke risk, not least of all because a high percentage of AF episodes are not associated with
symptoms and can go unnoticed by both patients and clinicians.
State of the Evidence
Rate versus Rhythm Control
There is ongoing debate about whether rate control or rhythm control is the more effective approach to
managing atrial fibrillation (AF), and which method of management — pharmacological, procedural, or
surgical — is the appropriate first-line therapy. Major studies (summarized in Table 1 below), have
produced results that the field does not consider universally definitive, partly because of the diverse
study protocols used in these studies (see Table 1), and partly because they have not enrolled all of the
different types of patients who have AF.

TABLE 1: BASIC CHARACTERISTICS OF RATE VERSUS RHYTHM CONTROL TRIALS
Trial

Patients
(n)

Mean
age
(years)

Mean
followup
(years)

Inclusion criteria

PIAF (2000)

252

61.0

1.0

Persistent AF

AFFIRM
(2002)

4060

69.7

3.5

RACE
(2002)

522

68.0

2.3

Paroxysmal or Persistent
AF; 65 years or older
with risk of stroke or
death
Persistent AF or flutter
for less than a year; 1-2
cardioversions over 2
years and oral
anticoagulation

Primary
outcome

Patients reaching primary
outcome
Rate
control

Rhythm
control

Pvalue

Symptomatic
improvement
All-cause
mortality

60.8%

55.1%

0.32

25.9%

26.7%

0.08

Composite of
multiple
outcomes

17.2%

22.6%

0.11
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STAF (2003)

200

66.0

1.6

Persistent AF < 4 weeks

HOT CAFÉ
(2004)

205

60.8

1.7

AF-CHF
(2008)

1376

66

3.1

J-Rhythm
(2009)

823

64.7

1.6

First clinically overt
persistent AF between
ages 50-75.
Left ventricular ejection
fraction ≤35% symptoms
of congestive heart
failure
Paroxysmal AF

8

Composite of
multiple
outcomes
Composite of
multiple
outcomes
Cardiovascular
death

10.0%

9.0%

0.99

1.0%

3.9%

>0.71

25%

27%

0.59

Composite of
multiple
outcomes

22.0%

15.3%

0.012

Data in this table are from the European Society of Cardiology (ESC) 2010 guidelines.17
Anti-arrhythmic Drugs Versus Catheter Ablation
In the decades since catheter ablation for AF was first reported, technologies and techniques have
evolved, especially for those patients who have paroxysmal AF and minimal heart disease.18 A recent
systematic review suggests that there is less arrhythmia after catheter ablation than with antiarrhythmic drugs,19 but differences in the characteristics of patients given different treatments, and the
inclusion of retrospective studies (which are inherently unreliable) raise doubts about this conclusion.
Additionally, the studies considered in this systematic review tended to not enroll the elderly, patients
with heart failure, coronary artery disease, or patients with increased risk of stroke. Finally, most of the
studies considered in the systematic review did not capture data after one year.

There are ongoing studies that will further explore the comparative effectiveness of catheter ablation
and drug therapy. Among these is the Catheter Ablation versus Anti-Arrhythmic Drug Therapy for Atrial
Fibrillation (CABANA) study20 and the Catheter Ablation versus Standard conventional Treatment in
patients with Left ventricular dysfunction and Atrial Fibrillation (CASTLE) trial. The CABANA trial will
compare catheter ablation to conventional anti-arrhythmic drug therapy in patients with untreated or
incompletely treated AF warranting therapy,21 and will measure outcomes (i.e. quality of life, disability
due to stroke, hospitalization, and cardiovascular death). 22 The Castle trial will compare catheter-based
radio-frequency ablation and conventional treatment, and will measure mortality and morbidity.23 Both
trials will address research gaps identified by prior studies.

Management of Stroke and Thromboembolic Risk
Prevention of stroke and thromboembolic events is one of the main therapeutic goals in treating and
managing AF. When recommending antithrombotic therapy, however, clinicians must weigh bleeding
risk against stroke risk. There is a wide variety of options, including vitamin K antagonists, aspirin, other
antiplatelet agents, dabigatran and apixaban, and non-pharmacological options. Current evidence does
not identify the best protective strategy for a given patient, and, there continues to be enough variation
in treatment and management approaches that it is difficult to determine optimal antithrombotic
therapy for clinical practice or for the management of patients enrolled in clinical trials.
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Presently, clinical practice guidelines recommend vitamin K antagonists (VKAs) such as warfarin based
on CHADS2 risk score. However, VKAs increase the risk of severe bleeding, and warfarin in particular has
many characteristics that make clinical treatment challenging, including the need for frequent
monitoring, drug and food interactions, and a long onset and offset of action.24 These challenges have
spurred development of alternative agents such as dabigitran,25 and rivoroxiban, which were recently
approved by the FDA, and apixaban26 which, at the time of this writing, has gained priority review by the
FDA.
Surgery versus Catheter Ablation
There has been little research comparing surgery and catheter ablation, due in part to the low volume of
surgical procedures performed each year, the increasing popularity of catheter ablation, and difficulties
and challenges inherent in randomizing patients to surgical over non-surgical alternatives.a Some
literature suggests, however, that surgery for AF may have advantages. For one, the ability to fully
visualize and access the heart makes it easier to ensure appropriate lesion sets are made and are made
completely. Surgery allows for real time testing of those lesions, and also provides an opportunity for
exclusion or excision of the left atrial appendage, which may reduce risk of stroke. However, the atrial
fibrillation catheter ablation versus surgical ablation treatment (FAST) trial found fewer episodes of left
atrial arrhythmia one year after minimally invasive surgical ablation than after catheter ablation. The
patients enrolled in this study had hypertension, a dilated left atrium, were refractory to drug treatment
or had previously unsuccessful catheter ablation. On the other hand, the adverse event rate was higher
with surgical ablation.27

a

Success rates of 30% to 90% have been reported, depending on procedure performed, type of atrial fibrillation, and
size of the atrial chambers. Principal risks appear to be those associated with open chest procedures in general, such
as nosocomial infection.

RESEARCH DESIGN RECOMMENDATIONS
The recommendations below are directed to researchers attempting to design prospective studies that
address the comparative effectiveness of alternative treatments for atrial fibrillation. They are designed
to provide clear, actionable recommendations for clinical researchers that will improve the quality and
relevance of the trial results for decision making by patients, providers and payers.
However, we lack an understanding of many aspects of AF disease, treatment and outcomes. This limits
the ability to design studies that will provide all of the information needed by patients, payers, and other
end users. Because of this, we have added a section on “priority research” that describes research that
is urgently needed. We encourage the AF research community to focus on this research. In the interim,
we offer the following recommendations:
RECOMMENDATION 1: Clinical trials should include patients typical of those who have AF, including
the elderly and patients with a history of heart failure, coronary artery disease, diabetes, and renal
impairment.
Description: Future trials should not exclude patients on the basis of age, a history of heart failure, CAD
or diabetes. Sufficient numbers of patients with these characteristics should be enrolled in order to
have enough statistical power to compare the effectiveness of the study interventions in these
subgroups. Alternatively, separate adequately powered studies should be conducted focusing on one or
more of them. Future trials should also define “elderly” as 75 years of age and older, following the
CHADS2 stroke risk assessment tool.28 Researchers should explicitly justify their decision to exclude any
of the subgroups mentioned in the recommendation.
Rationale: AF is a disease of aging, and AF patients with heart failure, coronary artery disease, diabetes,
renal impairment, and other co-morbidities represent a substantial proportion of the patients seen in
routine clinical practice. However, such patients are often excluded from AF clinical trials. Evidence
based on studies that exclude these subgroups is of little benefit to patients, providers and payers.
Implementation: The potential pool of study subjects is large, and many AF patients have the
comorbidities of interest (heart failure, coronary artery disease and diabetes). Nevertheless, the number
of patient subgroups that can be studied in any given trial is limited because enrolling these subgroups
in sufficient numbers to answer the study question has a substantial impact on trial size. For example,
comparing the outcomes of patients with and without heart failure within a study comparing one
intervention to another (or to placebo) will nearly double the size of the trial, and examining additional
subgroups within that study will further increase the size of the trial, meaning that researchers must
carefully consider which subgroups they wish to study. They should also specify these subgroups before
beginning the trial to avoid results that are spuriously significant (Type I errors).
A more feasible way to compare patient subgroups may be to design studies of a single intervention that
are conducted solely for this purpose. To ensure that enrollees are like those in the general population
of patients with AF, enrollees for such a study should be randomly selected from all patients at the
participating center(s) or they should be consecutively enrolled. The patient subgroup(s) to be
compared must be specified before the study begins, and power calculations should be performed to
ensure that enough patients are enrolled to detect clinically meaningful differences between subgroups
as statistically significant. If the patients enrolled in the study received different treatments,
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investigators should report the proportion of patients that received these treatments as part of an effort
to describe the patient population, but they should not use this information to attempt to determine
whether one treatment is more effective than another. The fact that patients in such a study are not
randomly assigned to treatment precludes this comparison. Investigators should also avoid the
temptation to perform any other statistical testing that was not planned before the study began unless
those tests are designed to generate hypotheses for future research, and are reported as such.
RECOMMENDATION 2: Information that is meaningful to patients and providers, including
information about how patients feel and function, should be collected from all patients enrolled in
clinical studies.
Description: In addition to the usual information (age, gender, etc.), researchers should collect and
report the following characteristics for their study population:
 AHA/ACC/HRS classification (% paroxysmal, persistent, permanent)29
 Comorbidities (including heart failure, coronary artery disease and diabetes)
 Current medications taken for AF and other conditions
 Prior medications taken to control heart rhythm and AF symptoms
 Timing of past procedures for AF (cardioversions, catheter ablation, surgical procedures)
 Time since patient-reported symptom onset
 Date of EKG-confirmed AF diagnosis
 Disease-specific quality of life (QOL) at baseline as measured on Canadian Cardiovascular Society
Severity of Atrial Fibrillation (CCS-SAF) Scale30
 Ability to perform activities of daily living (ADLs) at baseline
Rationale: When reporting clinical trials, researchers often do not describe study populations in a
comprehensive and consistent manner. They frequently do not report relevant patient characteristics,
and commonly use terms, such as “difficult-to-treat,” that do not identify a specific subgroup of
patients. Providers are commonly unable to match the characteristics of their AF patients with the
characteristics of patients in the clinical trials. Some of this is due to the exclusion of typical patients
from clinical trials (see Recommendation #1) and some is due to a lack of knowledge of the clinical
importance of and/or patient interest in particular characteristics (see Recommendation #3). We
propose collecting the above information partly because of this lack of standardization. Describing study
subjects will help ensure comparability across trials, and improve translation and dissemination of
results.
The list above is compiled from input from our TWG and ESAG as well as interviews with patients and
providers. Some, such as comorbidities, past procedures and medications, are routinely collected but
are listed because they were strongly supported by our stakeholders. Others, such as the timing of past
procedures and time since diagnosis are not routinely collected, but are extremely important to patients
and providers who are attempting to make treatment decisions without adequate information.
Common questions include: “How long should I wait between treatments?” “Is my likelihood of
responding to treatments dependent on the length of time I’ve had AF?” “I have diabetes. Does that
change my response to treatment?” Ensuring this type of data is collected and reported in all trials
begins to help answer some of these questions.
Inclusion of QOL data allows patients who have paroxysmal AF who may be affected by symptoms
differently, may be newly diagnosed or who have lived with atrial fibrillation for years to make informed
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decisions about their choice of treatment. Describing study subjects consistently will help ensure
comparability across trials and improve translation of results.
The current AHA/ACC/HRS AF classification system has been in use for several decades. Many of our
stakeholders felt that it was outdated and that a new classification system should be developed. We
agree, and address this later (see Priority Recommendation #3). However, those same stakeholders
urged that the current system be routinely used until a new system replaces it.
Implementation: Most of these characteristics can be self-reported and recorded remotely (over the
phone, by mail, or e-mail) or at an initial study visit. Some are already collected as part of the standard
history and physical. An EKG-confirmed AF diagnosis is a common requirement for study entry. The CCSSAF Scale is a published, non-proprietary instrument that is easily administered.30
RECOMMENDATION 3: Researchers should report outcomes by time since diagnosis in future clinical
trials of catheter ablation and surgical procedures for atrial fibrillation.
Description: Researchers should report patient outcomes by time since diagnosis, defined as date of
EKG-confirmed AF diagnosis, using months as the unit of measure during the first year after diagnosis,
and full years as the unit of measure after that.
Rationale: Although EKG-confirmed diagnosis of AF is a common requirement for study entry, most
studies do not report outcomes by time since diagnosis. This has hampered our ability to understand
disease progression and its attendant changes in burden of disease, which leaves patients and providers
without the knowledge needed to make appropriate treatment choices. This is particularly true of the
timing of interventions. How quickly should AF patients who return to AF after cardioversion be placed
on rate/rhythm control medications and when should more definitive treatments be added? Some
experts believe that there is an “AF burden” placed upon the myocardium that is time-dependent.
Greater knowledge of these timing questions will improve decision-making by both patients and
providers.
Implementation: Expressing results in terms of time since diagnosis affects the statistical analysis of the
data. Researchers can express results as time (since diagnosis) to an event. Kaplan-Meir or Cox’s
proportional hazards analyses naturally lend themselves to such analyses. Should researchers choose to
conduct analyses of the number of events per year since diagnosis, they should treat time as a
continuous variable. There is insufficient evidence to use any given time as a cut point to categorize the
disease in temporal terms like “early” or “late.”
RECOMMENDATION 4: Trials of catheter ablation and surgical procedures should follow patients for at
least to five years to assess recurrence.
Description: Both symptomatic and asymptomatic recurrence should be assessed. The former can be
assessed using simple patient self-reports. The latter requires periodic follow-up at office visits or
remote technology.
Rationale: Very few studies have followed patients beyond two years, and current monitoring protocols
differ in duration and methods of follow-up. Since catheter and surgical ablation are relatively new
procedures, most previous studies focused on efficacy and followed patients for only one or two years.
Information about how effective AF treatments are in the face of this progressive disease is, therefore,
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sparse. In 2008, the UK National Institute for Health Research (NIHR) Health Technology Assessment
Program pointed to “uncertainties around longer-term effects” of radiofrequency catheter ablation,31
and in 2009, the Agency for Healthcare Research and Quality (AHRQ) noted longer follow-up was
“needed before more reliable inferences [could] be made concerning the longer term efficacy.” 32 The
absence longer-term data makes it difficult for patients to weigh their treatment options and for payers
to know the most effective course of action.
Implementation: Studies of catheter ablation and other surgical procedures routinely follow patients for
one to two years as part of their basic protocol. In extending that follow-up period to at least five years,
researchers should use a simple patient self-report system. Patients enrolled in a study should be given
clear guidance in their post operative counseling as to the mechanisms for reporting any symptomatic
recurrence to their treating physician. The treating physician should have clear guidance on reporting
these outcomes in the same manner as other outcomes are reported. In addition, all patients should be
queried about symptomatic recurrence preferably every six months after the first year, but no less often
than annually. This should continue for at least five years. A simple mail or phone contact is sufficient to
collect this information. Although costs will obviously rise in longer trials, they can be minimized by
using simple, standard processes currently in place.
In addition to collecting data on symptomatic recurrence, all AF studies should track patients using
scheduled heart rhythm recordings every six months in order to detect asymptomatic recurrence. This
can be done during routine office visits or using remote technology.
Ideally, all patients enrolled in a trial should be followed for five years, but resource constraints may
prohibit this. In this case, a percentage of the original enrollees should be randomly chosen for longer
follow-up. The percentage should be chosen to ensure that there is sufficient statistical power to
perform any comparisons previously specified by the investigators. These considerations will limit the
number of comparisons that researchers can make.
Five year follow-up is feasible. Tzou et.al,33 followed 120 of 123 patients who were free of AF one year
after pulmonary vein isolation catheter ablation in a five-year observational study. All patients had
transtelephonic monitoring at 3 to 6 months and 12 months and at least yearly contact thereafter.
Hussein et.al34 are following 831 patients after pulmonary vein isolation catheter ablation in 2005 in
their AF registry. After ablation, patients were given an event recorder to monitor for arrhythmias
during the first 3 months, and recorded on a weekly basis and whenever symptomatic. Additional event
recorder monitoring was obtained beyond the 3-months period if patients had atrial tachyarrhythmia
within with arrhythmia. Patients had 24-hour Holter recordings done at 3, 6, and every 6 months
thereafter. Follow up visits were scheduled at 3, 6 and 12 months post ablation and yearly thereafter
when possible. More frequent follow-ups were scheduled for patients who experienced symptoms,
arrhythmia recurrence, or complications from the procedure. Patients who have been treated for AF
patients have disease processes that make frequent physician visits routine, and involving primary care
physicians in assessing recurrence at these routine office visits will help minimize those costs.
RECOMMENDATION 5: Researchers should measure and report quality of life as an outcome in all
clinical trials of atrial fibrillation using a recommended disease-specific instrument.
Description: Researchers should use the Canadian Cardiovascular Society Severity of Atrial Fibrillation
(CCS-SAF) Scale to measure disease-specific quality of life. Quality of life should be determined at
baseline and at one, two, and five years. Other instruments may also be appropriate for consideration
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in addition to or in place of the CCS-SAF, though use of another instrument should be justified in the
study protocol.
Rationale: AF can dramatically affect patient QOL, and both patients and clinicians have emphasized that
symptoms and quality of life are highly relevant in making clinical decisions about various treatments
options. On average, QOL among AF patients is significantly worse than for individuals of the same age
and sex.1 AF treatments themselves can also negatively affect QOL. Use of QOL measures in future
clinical trials will help provide patients and providers with information that would be useful to factor
into decisions about what treatment is appropriate for them.35
The Canadian Cardiovascular Society Severity of Atrial Fibrillation (SAF) Scale is a published, nonproprietary, “simple semiquantitative scale that approximates patient-reported subjective measures of
QOL in AF.”30 It has been in use since 2008 and has been validated against the SF-36 generic QOL
questionnaire and the AFSS (University of Toronto Atrial Fibrillation Severity Scale) disease-specific
questionnaire.30 We recommend the SAF Scale because of its simplicity and because, as a diseasespecific instrument, it will be more sensitive to changes in patient status than general instruments.
Implementation: Implementing this recommendation does not place an undue burden on researchers or
study subjects. Quality of life can be measured at initial and follow-up study visits. These outcomes are
best measured in blinded trials, inasmuch as the patients answers to questions about quality of life
could be affected if they know what treatment they are receiving.
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PRIORITY RESEARCH RECOMMENDATIONS FOR AF
RECOMMENDATION 6: Create a national registry for atrial fibrillation in order to conduct studies and
generate hypotheses and evidence about which therapies work best in which patients, at what point
in their disease process.
Description: A national registry for atrial fibrillation (AF) should include younger patients (i.e., those 3040 years of age) and older patients (i.e., those of approximately 80 years of age), and those with
common comorbidities, such as heart disease, coronary artery disease, hypertension and stroke. It
should capture risk factors of diabetes and obesity. A national registry should include information about
the clinician (generalist and specialist), and the circumstances (usual care, emergency) in which
treatment occurs. It should capture variables that may characterize “standard” interventions and
influence outcomes, including the level of operator experience, and extent of facility support (staff and
equipment resources) for catheter ablation and surgical procedures, and the consumption of particular
foods and dietary supplements. It should capture data on a broad array of outcomes, including patientreported symptoms and QOL measures, congestive heart rate, stroke, anti-coagulant and antiarrhythmic medications that patients must continue or resume, the side-effects of these medications,
the number and length of hospitalizations, death rates, and other information that is of interest to
patients, such as “time since diagnosis.”
The data collected should meet the needs of already planned and anticipated observational studies and
protocols. Examples of possible studies include examination of the prevalence of asymptomatic
recurrence and its effect on stroke risk; continued examination of potential benefits of restoring normal
sinus rhythm; and an investigation of the relationship between symptoms and patient-reported quality
of life (QOL) measures.
Rationale: The three primary reasons for a registry are that it will; (1) have data from more patients than
are in the typical clinical trial and, therefore, be able to detect differences between treatments and
patient subgroups that are clinically important but too small for most clinical trials to detect as
statistically significant, (2) allow for collecting a broader array of data than is typically feasible in a
clinical trial and, (3) allow for long-term tracking of patients.
Long-term tracking is needed because we lack an understanding of many aspects of AF disease,
treatment, and outcomes. Most critical is our need to better understand the heterogeneity of treatment
response. A national AF registry will give researchers an opportunity to conduct observational studies,
identify differences in treatment response that might be associated with patient characteristics, and
generate informed hypotheses for future large-scale clinical trials. In the words of one patient advocate:
“[E]ach AF patient is an experiment of one. And there are so many combinations and
permutations of things that contribute to the individual patient . . . with observational studies,
we’ll be able to figure out how to really stratify patients into specific groups and understand
what treatments work best in those unique combinations.”
A registry will also address patient concerns and interests. Because we lack an understanding of disease
progression and remodeling, we do not know the optimal timing of treatments. Patients, families and
clinicians are concerned that if “AF begets AF,” then the more time a patient spends in AF the less likely
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it is that a rhythm control intervention, specifically catheter ablation, will restore normal heart rhythm.
They want to know how “time since diagnosis” will affect their outcomes. A registry should also examine
common patient practices that currently lack evidence, such as certain foods and dietary supplements
(for example, low sodium vegetable juice and fish oil) used at-home for treatment and prevention.
Patients currently create their own regimens based on trial and error, sometimes at great cost in terms
of time, money and safety. Tracking these practices will provide valuable insights.
Finally, a registry will allow for collection of data about adverse events, some of which may not occur
frequently enough to be detected as statistically significant by even relatively large trials. This
information will be valuable to patients, who not only want to know which treatment has the fewest
such events, but who must also weigh their impact against the benefits of the various AF treatments.
Implementation: There is no comprehensive national registry for AF. Existing and planned registries have
met with varying degrees of success, and focus on specific aspects of treating patients with AF. For
example, the AnTicoagulation and Risk Factors in Atrial Fibrillation (ATRIA) study, which began in the
1990s and which continues to receive funding, focuses on warfarin use, and the larger Outcomes
Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT-AF) focuses on identifying “reasons
and risk factors for non-receipt of anticoagulation (AC) therapy,” and “reasons why AF patients who are
prescribed AC therapy do not take” it. The planned Safety of Atrial Fibrillation Ablation Registry Initiative
(SAFARI) will focus on AF ablation.36, 37 Finally, the RECORD AF Registry was established to evaluate the
management and clinical outcomes of recently diagnosed atrial-fibrillation patients over one year, and
the Atrial Fibrillation: Focus on Effective Clinical Treatment Strategies (AFFECTS) registry was designed to
examine atrial fibrillation treatment by United States cardiologists in the context of the American
College of Cardiology, American Heart Association, and European Society of Cardiology guidelines after
recent landmark clinical trials38,39.
Initial registry development efforts should focus on supporting, expanding, and connecting existing
registries, performance measurement systems, and datasets. For example, large clinical trials such as
the Catheter Ablation versus Antiarrhythmic Drug Therapy for Atrial Fibrillation (CABANA) study,
sponsored by the National Institutes of Health (NIH) and expected to conclude in 2015, will produce a
dataset that might be expanded into a registry. Manufacturers of catheter ablation equipment have
datasets on new technologies that may warrant continued use as registries. Finally, professional
cardiovascular societies have implemented performance reporting systems which collect some
measures on anticoagulation, although they are not specific to AF.
Specialty societies with related registry experience such as the American College of Cardiology (ACC) and
the Heart Rhythm Society (HRS) should be involved in the development of this registry. Patients and
patient advocates are also supportive of establishing a national registry; their input and involvement
should be actively sought, potentially through voluntary health organizations such as WomenHeart and
StopAfib. Patients themselves are also likely to play a critical role in the success of a registry, directly
contributing data on disease, treatment, and outcomes. Efforts should be made to ensure that the
registry contains information from sites that are representative of all sites, not just those likely to obtain
the “best” results.
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RECOMMENDATION 7: Develop a new AF classification system more relevant to both patients and
clinicians for use as the basis of inclusion and exclusion criteria for future large-scale clinical trials.
Description: The current atrial fibrillation (AF) classification system (see Introduction: Clinical
Framework) is focused on the frequency, duration, and reversibility of AF episodes, aspects of AF that
are less meaningful to patients and clinicians than symptoms, QOL, heart rate, and “time since
diagnosis”. A new classification system is needed to develop inclusion and exclusion criteria for future
large-scale clinical trials, as well as for electronic health record systems and coding rules used in
submission of claims to payers.
Rationale: The current AF classification system does not sufficiently differentiate patients or characterize
their disease in a way that facilitates the assessment of appropriate therapies. For example, patients
with paroxysmal AF can have greatly different QOL, which strongly influences their treatment
preferences, values, and choices. If patients are to make more informed treatment decisions, the study
subjects in clinical trials and guidelines must be described in a way that makes it easy for patients to
compare themselves and their situations. Additionally, if clinicians are to implement study findings more
quickly and follow treatment guidelines more consistently, they must have decision support tools that
allow them to best manage the AF patients they care for on a daily basis. Active, consistent, and rigorous
use of an AF classification system meaningful to patients and clinicians as the basis for inclusion and
exclusion criteria will help ensure comparability across trials, with the goal of improving translation and
dissemination of results.
Implementation: A new classification system for AF will require significant work on the part of experts in
the field. Resistance to change is a barrier. Data to support a new system could flow from the registry
discussed above. Regardless of the data source, developers of a new classification system should ensure
that this system is both valid and reliable, where validity is the degree to which the classification system
measures what it is intended it to measure, and reliability is the consistency of the classification system.
There are three types of validity that researchers must demonstrate for the classification system;
construct validity, content validity, and predictive validity. Demonstrating that a classification system
has construct validity means that its results must vary with another measure of the health of patients
with AF. For example, one might expect that dramatic decreases in health measured by a new system
would also be reflected in poorer SF-36 scores or worsening abilities to perform activities of daily living.
Demonstrating that the classification system has content validity requires testing its ability to include or
represent all of the content of a particular construct. There is no easy way to determine content validity
aside from expert opinion. Finally, if the classification system is to be used for prediction, one must
demonstrate that it can, in fact, predict future outcomes. For example, clinicians and patients would like
to know whether a relatively small worsening of AF as detected by the classification system means that
they will continue to worsen.
Researchers should also demonstrate that the classification system has three kinds of reliability; testretest reliability, inter-rater reliability, and internal consistency. To demonstrate test-retest reliability,
the rating system should be administered to patients twice, and during a period of time short enough to
ensure that their disease has not changed. There should be a high correlation between the classification
obtained on the first administration and the second one. Because it is likely that some of the
classification system will involve clinician judgment, the inter-rater reliability of the classification system
must also be demonstrated. In other words, the classifications obtained by different clinicians should
agree. Finally, the individual items that comprise the classification system should all measure the same
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thing (in this case, the severity of AF). Determining this internal consistency requires computing a
statistic known as Cronbach’s alpha from, for example, the matrix of correlation coefficients of the
individual items that comprise the classification system.
RECOMMENDATION 8: Research should conduct RCTs that assess the impact of different post
procedure anticoagulation strategies on stroke rates.
Description: In studies of catheter ablation and surgical procedures for the treatment of AF, patients
should be randomized post-operatively to arms that continue anticoagulation or discontinue
anticoagulation at three months and six months, and follow all arms for 36 months to assess the risk of
stroke.
Rationale: There are no broadly accepted guidelines on the use of anticoagulant follow catheter
ablation or surgical procedures. Some proponents, both clinicians and patients, believe a successful
treatment that results in normal heart rhythm is essentially a “cure” and, as a result, long-term oral
anticoagulation is no longer necessary. Supporting (but not proving) this point of view is that surgery
allows for concomitant exclusion of the left atrial appendage, which is thought to significantly reduce
stroke risk.
After catheter ablation or surgery, some AF patients who no longer experience AF symptoms may decide
to stop anticoagulation. Although the desire stop anticoagulation appears to motivate many AF patients
to undergo these procedures in the first place, stopping their medication may place them at risk.
Clinicians acknowledge this practice of discontinuing anticoagaulation, while simultaneously
acknowledging the lack evidence to support it.
While observational studies will add to the knowledge base around stroke risk following anticoagulation
discontinuance after catheter ablation or a surgical procedure, it will not provide sufficient evidence for
making treatment decisions. A randomized trial is needed.
Implementation: Anticoagulant strategies were specified in all protocols of catheter ablation and
surgical procedures that we reviewed. Most require use of anticoagulants for a prespecified period of
time and then allow treating physicians to make decisions as to continuance. We recommend defining
the protocol for the life of the trial by establishing specific arms for different strategies. We propose
three strategies—continuance of anticoagulants for the life of the protocol or discontinuing
anticoagulants at either three months or six months. Other strategies may be appropriate if justified.
This addition to current protocols could affect enrollment as some patients agree to these procedures
for the express purpose of discontinuing anticoagulants. However, appropriate counseling as to the lack
of knowledge concerning the benefits or lack thereof from these procedures should minimize this
difficulty.
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