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1. INTRODUCTION

A. Importance of Atrial Fibrillation

Atrid fibrillation is an extremdy common cadiac arhythmia whose
prevalence increases dramaticaly with age over 49 years (1-3). The prevaence of atrid
fibrillation in the Framingham sudy is less than 1% for the 50-59 years age decade and
approaches 9% in the 80-89 years age decade (3). The prevalence of atrid fibrillation on a
24-hour ambulatory ECG recording of a population study group of Americans over 65 years
of age is agpproximately 5% (4, 5. The age-adjusted prevaence of atrid fibrillation based
on biennid examinaions in Framingham has nearly doubled in men (but not in women)
during the 1980's (PA Wolf, persona communication). The explanation for this apparent
increase in prevaence of atrid fibrillation is unknown but may have resulted from improved
aurvival of persons with other cardiac conditions. If these prevaence data can be
generdized to the whole country, the impact of atrid fibrillation is very great indeed.

The presence of arid fibrillation markedly increases the risk of stroke with
age over 49 years (1, 3). The independent relative risk for stroke in the presence of atrid
fibrillation in the Framingham study is 5.6 after adjustment for age, sex and hypertension
(2). The attributable risk of droke from atrid fibrillation of 1.5% in the 50-59 years age
decade increases more than 2 to 3-fold with each successive decade until it reaches 23.5%
in the 80-89 years age group (3).

Other consequent morbidity and mortdity directly attributable to atriad
fibrillation are less well sudied. Other than via droke, it is rare that arid fibrillation in
itsdf causes mortaity and when it does so, it is usudly through triggering of fad ventric
lar tachyarrhythmias. However, the morbidity due to atrid fibrillation is generdly fet to be
subgtantia, dthough not well documented in the literature.  The mgor problem is reduced
functiond capacity due to symptoms, including papitetions, fatigue, and dyspnea, or
worsening of symptoms of preexising cardiac conditions, such as angina pectoris and
congedive heart fallure.  Dedlining functiond cgpacity in paients in whom snus rhythm
cannot be restored and maintained has been demonsrated eegantly in recent studies usng
serid exercise testing and measurement of peak oxygen consumption (6, 7).

B. Components to Management of Atrial Fibrillation

Management of arid fibrillation has at least three components: restoration
and maintenance of snus rhythm and thereby heart rate control as well; control of heart rate
done when maintenance of sinus rhythm is imperfect or impossble; and anticoagulation.
The optima utilization of these components has not been edablished and remans
controversa, adthough condderable progress has been made recently with respect to use of
anticoagulaion. This study will compare two treatment Srategies, each of which utilize two
of the three components. Anticoagulation will be used in each trestment drategy in a
standardized fashion, teking into account that the drategy of maintenance of sinus rhythm



might dlow discontinuation or reduction of anticoagulation or antithrombotic therapy. The
two treatment strategies are:
1. Maintenance of Sinus Rhythm:

» Putative Bendfits better control of symptoms, reduced risk from
anticoagulation.

» Putative Risks: increased risk of adverse effects (including desth),
higher cost.

2. Control of Heart Rate Alone;

» Putative Bendfits lower risk of adverse effects (including death),
possibly lower cost

* Putative Risks. poorer rdief of symptoms, increased risk from
anticoagulation

The competing risks and benefits within each of the two drategies will be evauated.
C. Antiarrhythmic Drugs to Maintain Snus Rhythm

Many smdl randomized dlinicd trids of antiarhythmic drug thergpy have
demondrated the ability of individuad antiarrhythmic drugs to increase the proportion of
arid fibrillation patients who remain in snus rhythm a the expense of varying degrees of
conditutiond adverse effects (8-20). Smal dudies in highly sdected groups of patients
have dso demondrated hemodynamic benefit from restoration and maintenance of sinus
rhythm. However, no trid has demongtrated other tangible benefit, such as reduction of the
incidence of droke or other embolic events. The degree of symptomatic relief obtained with
redoration and maintenance of snus rhythm and its superiority over that of heart rate
control done is dso not wel edtablished. Furthermore, antiarhythmic drug trids have
avoided dudy of the ddely who ae a greatest risk from arid fibrillation and from
anticoagulation.

Even with continued antiarrhythmic drug thergpy, approximately 50% of
treated subjects will have a recurrence of arid fibrillation after 3 to 6 months (8, 21). It is
common that dternaive antiarrhythmic thergpies will be required in a paticular patient,
ether because of inefficacy or intolerance.  When an efficacious therapy is changed for
intolerance, it is likey that an dterndive tolerated thergpy will aso be efficacious. If atrid
fibrillation eventudly returns and becomes paroxysmd or if the therapy is changed for
inefficagy, it is much less likdy that long-term mantenance of snus rhythm will be possible
(22).

Alamingly, two recent metaandyses have suggested that quiniding, a
common drug used to treat avrid fibrillation, increases mortdity three-fold over placebo
treetment (21, 23). Although the overdl mortdity in the populaions examined in these



meta-analyses was low (0.6 to 0.8% on placebo and 2 to 3% on quinidine), the magnitude of
the effect is hauntingly Smilar to that found in the Cardiac Arrhythmia Suppresson Trid
(24-26). 1t should also be pointed out, however, that the neta-anayses used studies with
publication dates from 1966 to 1984 (most are more than 20 years old), were not confined to
nonvavular arid fibrillation (21, 23), did not limit the analyss to cardiac desths, and the
mean age of the subjects included was only 53 years (21). Neverthdess the use of
antiarhythmic drugs for maintenance of sinus rhythm in patients with atrid fibrillation has
been brought into question by these metaandyses. Furthermore, a recent large trid of
bidisomide for atrid fibrillation was terminated for lack of efficacy and a trend towards
harm &t the highest dose.

Proarrhythmic risk from antiarrhythmic drugs is now wel-known. Risk
factors for proarrhythmia include bradycardia, hypokademia, marked variability in R-R
intervds (such as seen in arid fibrillaion), poor LV function, severe underlying
arhythmias, long QT intervas (before or after drug adminidretion), left ventricular
hypertrophy, and underlying structura heart disease. It will be important in this sudy to
guard againg excessive proarrhythmia from these antiarrhythmic drugs.

D. Antiarrhythmic Drug Usein Antithrombotic Trials

Mog dudies of anticoagulation did not evduate the use of antiarhythmic
drugs. However, the Stroke Prevention in Atrid Fibrillation Study reported on antiarrhyth-
mic drug use (27). In that study 14% of the patients were reported to be taking an
antiarrhythmic drug (some were taking combination thergpies). Quinidine was used in 67%
of those taking an antiarrhythmic drug. Other drugs used included: procainamide in 30%,
flecainide in 18%, encainide in 11% and disopyramide in 8%. None were taking sotalol and
only 4% were taking amiodarone. Although there was excess cardiac and arrhythmic
mortdity in those taking antiarrhythmic drugs, the use of these drugs in the study was not
randomized. After adjusting for other clinical varigbles known to affect cardiac and
arhythmic mortdity, dl differences disgppeared except for increased risk of cardiac and
arrhythmic death n those with a history of congestive heart falure. 1t should be pointed out
that this is a subgroup (N = 239) with dl the pitfals inherent to that type of andyss (13),
but the results support the conclusions of the previoudy cited meta-analyses (21, 23), dbeit
with amuch smaller trestment effect.

E. Therapiesfor Control of Heart Rate Alone

When antiarrhythmic drugs are abandoned because of inefficacy, intolerance
or both, patients are trested with a different group of antiarrhythmic drugs or catheter
ablaion, which are intended merely to control the heart rate. These therapies do nothing to
hdp mantan snus rhythm. Although the specter of antiarhythmic drug toxicity from
attempts to maintain snus rhythm and the increasing success and gpplicability of radiofreq
uency catheter ablation or modification of the AV node (29-31) have lowered the threshold
for undertaking the heart rate control gpproach earlier, it has not yet been tested as a primary
therapy for erid fibrillation. The emergence of catheter ablation has greatly increased the
attractiveness of this agpproach because when it is successful, it obviates the need for drugs



(dthough in mogt patients a pemanent pacemaker is needed) and this may have
consequences with respect to sfety and cost. Furthermore, a hemodynamic benefit of rate
control aone has been suggested, (32) and early reports suggest improved qudity of life and
exercise tolerance (32-34). The mgor disadvantages of the catheter ablative approach
include: early complications of the procedure; the need for a permanent pacemaker; and an
as yet incompletely defined risk of late sudden death due to the procedure (32, 33). Findly,
the drategy of heart rate control done mandates use of antithrombotic therapy which may
have increased risk in the ederly.

F. Antithrombotic Therapy - Warfarin

There have been five recently published sudies of anticoagulaion in
nonvavular, recurrent or chronic arid fibrillation, (35-40) and a pooled analyss of these
gudies has been published (41). Furthermore, a more recent European study of secondary
prevention has aso been published (42). The studies show remarkable consstency, at least
with respect to warfain in younger patients. Anticoagulation with warfarin subgtantidly
lowers the risk for stroke in these patients, for example, in the Boston VA cooperative study
(39) the risk reduction was 79% (95% confidence interva 52% to 90%). Furthermore, there
was no ddidicaly dgnificant difference between placebo and warfarin with respect to
magor bleeding complications (36, 37, 39). There is a smal but notable increased risk of
intracrania  hemorrhage in the patients randomized to warfarin.  Furthermore, there is a
substartial increase in minor bleeding in the subjects treated with warfarin.  For example, in
the Boston VA cooperative study (39), the "risk reduction” was -42% (95% confidence
interva -98 to -2%), i.e., minor bleeding was increased by 42%.

The Stroke Prevention in Atrid Fbrillation-1l Study continued to evauate
anticoagulation with warfarin versus treetment with aspirin.  The results suggest that
warfarin (INR 2.0 to 4.5) may be more effective in those over 75 years old but has substan
tid toxicity in this group (43). In this age group the bendfit of warfarin in prevention of
thrombotic stroke was essentialy negated by an increased risk of intracerebrd bleeding. A
amilar high risk of bleeding in those over 75 years was not found in the pooled andyss of
the 4 remaining sudies (41). The SPAF invedtigators fed it is unlikey that warfarin (INR
2.0 TO 4.5) will be superior to aspirin in those ?75 years old;, however, this remans
controverdd. A number of studies are underway which address the question of intensity of
anticoagulation in patients with chronic arid fibrillation which cannot be cortrolled by
antiarrhythmic drugs.

G. Antithrombotic Therapy - Aspirin

The results with aspirin were more mixed and remain controversa. One
study used 75 mg per day and found no benefit (35). Anocther used 325 mg per day and
found a benefit (38), athough subgroup andyss suggested the benefit was confined to those
?75 years of age (40). The effect of aspirin in the pooled andysis was quite modest (41).
Furthermore, in the European study aspirin had no effect (42). The risk of bleeding is lower
for aspirin.



H. Antithrombotic Therapy - Risk Stratification

The Stroke Prevention in Atria Fibrillation investigators (44, 45) and the
recently published results of a pooled andyss of the five sudies (41) have identified a
number of clinical risk factors besdes age (eg., hypertenson, left ventricular dysfunction,
diabetes mdllitus, previous stroke) which confer an increased risk of stroke. Furthermore,
additiona risk factors have been identified from echocardiographic studies (45) and from
evaduation of left ventricular function (46). For the purposes of the present study it would
seem prudent to follow the guidelines recommended by these investigators with respect to
antithrombotic therapy, that is, to identify two stratac one with high risk of sroke (?65 years
or <65 years and ?1 risk factor) and one with low risk for stroke (<65 years and no risk
factors). High risk patients should be trested with warfarin to maintain an INR of 2.0-3.0,
while the low risk patients would be excluded from the study.

I. Relevance of Antithrombotic Trialsto Present Sudy

With respect to antiarrhythmic drug use, it is important to point out that the
population to be sudied in the currently proposed trid will be different from those in the
dudies of anticoagulation cited above. The study described in this proposa will indude
patients who present with the problem of atrid fibrillation and for whom it is felt atempts to
restore and maintain sinus rhythm are warranted. Mogt of these patients were excluded from
the five anticoagulation studies cited above. Furthermore, it is possble that quinidine will
be used less than it was in previous studies.

J. Other Therapiesfor Atrial Fibrillation

For completeness sake it should be mentioned that there are other therapies
under development for management of arid fibrillation, induding surgery (47) and
implantable atrid defibrillators (48). These thergpies have not yet progressed to the point
where they should be consdered for indusonin adlinicd trid.

K. Need for a Trial in Management of Atrial Fibrillation

The most urgent need is to determine if there is an absence of dlinicaly
important increased risk of mgor complications (particularly death) and whether there is any
measurable objective benefit (eg.. reduction of symptoms, improved qudity of life
hemodynamic improvement), from the drategy of usng antiarhythmic drugs to atempt to
control heart rate and maintain sinus rhythm, in comparison to the drategy of heart rate
control done, each used as primary therapy in an gppropriately defined population with
arid fibrillation.

2. RATIONALE FOR THE APPROACH

A. Sample Sze



For the primary endpoint of totd mortaity, the sample Sze needed is large
but managegble in the setting of a large, smple trid. The data from the recently completed
Stroke Prevention in Atrid Hbrillation-1l Study were used for the present sample size
caculation (see below) because they are the most contemporary and because they alow for
separate caculation for patients ?75 years old and those >75 years old.



B. Burden of Trial on Subjects

The methodology and recruitment techniques of the Digitdis Investigation
Group may be directly applied to this study, particularly because smplicity is a key issue to
reduce the burden of the trid on the elderly subjects (49) and to decrease the cost of the tridl.
Some secondary endpoints will be addressed in substudies. In order to minimize the burden
of the trid on subjects, substudies and ancillary studies will dso be smple.

C. Antithrombotic Therapy

Risk factors for groke in the presence of arid fibrillation ae age, prior
groke or TIA, hypertenson, congestive heart falure, diadbetes mellitus, left atrid sze and
left ventricular dysfunction. In this study, two groups will be identified: orne with high risk
of stroke (765 years or <65 years and at least one other risk factor) and one with low risk for
stroke (<65 years and no other risk factors). High risk patients will be treated with warfarin
to maintain an INR target of 2.5 (range: 2.0 to 3.0). Low risk patients will be excluded from
the study. The invedigators recognize that excluding low risk patients will leave a mgor
segment of the arid fibrillation population untested. However, incluson of such patients
would unacceptably decrease the power of the study. Neverthdess, it is possible that the
results of this study could be extrgpolated to the low risk patients.

In the drategy of atempting maintenance of Snus rhythm, antithrombotic
therapy could be reduced as part of the strategy when sinus rhythm is demonstrated to be
maintained for a least 3 months. This gpproach would mimic clinica practice.

D. Blinding

An important procedurd issue is whether or not there is a need for blinded
therapy. The study compares two drategies. An advantage of one of the drategies is
possible discontinuation of antithromboatic thergpy when sinus rhythm is restored and main-
taned. In the other strategy catheter ablation will be a mgor therapy. It is not possible to
have effective blinding of subjects and dinica investigators under these circumstances.
Some of the disadvantages of an unblinded study are offset by use of death as an endpoint.
Some secondary and descriptive endpoints can be evaluated in a blinded fashion. Cause of
deeth and nonfatd endpoints will be adjudicated by a committee blinded to the therapy the
patient was receiving. As has been demondrated by the five studies of anticoagulation cited
above (two were double-blind, three were unblinded), such an approach is vdid.

E. Secondary Endpoints

Qudlity of life and cost are consdered to be an integrd part of the study.
Detailed qudlity of life protocols will be applied to a random subset of patients. Protocols for
qudity of life and cost have been devised by the Steering Committee. Many secondary
endpoints (eg., drug efficacy in mantenance of snus rhythm or control of heart rate,
improvement in symptoms and functional capecity, totd embolic events [transent ischemic



attacks, non-disabling strokes, systemic emboli], and adverse dlinicd effects of the drugs)
will be evaluated.

F. Descriptive Endpoints

The dudy will aso indude some descriptive endpoints for which it may not
be necessary to perform formal satistical comparisons between treatment groups. However,
these endpoints will be useful in the interpretation of the results. The first of these will be
tabulation of dl bleeding complications. These data are necessary to formulate a complete
picture of the risk of antithrombotic thergpy. This is particularly important in view of the
goparent toxicity of warfarin in the ddely and the fact tha anticoagulant use will not be
equd in the two trestment Strategies. A second descriptive endpoint will be mode of death,
as it is anticipated that any effect of antiarrhythmic drugs will be on arrhythmic deeth or
cardiac death (congestive heart failure). The third descriptive endpoint will be stroke and
gystemic embolus. It is to be anticipated that the occurrence of these events would be
reduced by mantenance of sinus rhythm. A number of other descriptive endpoints are
possble (eg., new or worsening congestive heart falure, syncope, discontinuation of
therapy, and withdrawals).

G. Substudies

Substudies require collection of additional data beyond that required for the
main sudy but usudly will not require indegpendent funding. Much smdler sample Szes are
probably needed in such substudies. Initiation of substudies and their protocols will be the
prerogative of the Steering Committee and the investigators.

H. Ancillary Sudies

There may be some opportunities to plan for important ancillary studies.
Ancillary studies are more complex than substudies and may require additiona procedures
or testing; hence, they will require sources of independent funding. Initiation of andllary
dudies and their protocols will be the prerogative of the Steering Committee and the
invedigators.  Ancillary dudies of functiond capecity and of innovetive thergpies for
maintenance of dnus rhythm and control of heart rate (Step Il Therapies, see Figures 2 & 3
on pages 17-18) are particularly encouraged.

3. OBJECTIVES, IMPLEMENTATION AND DESIGN OF STUDY

A. Primary Objective

The dudy will compare whether optimized antiarrhythmic drug therapy
adminigtered to attempt to maintain snus rhythm has an impact on totd mortdity when
compared to optimized therapy which merely controls the heart rate. The study will be
andyzed by intention-to-treat.



Hypothesis: In paients with atrid fibrillation, totd mortdity with primary thergpy
intended to maintain snus rhythm is equd to total mortdity with primary therapy intended
to control the heart rate,

B. Secondary Objectives

Because droke is such an important endpoint in trids of patients with atria
fibrillation, composite endpoints will include the following:

1 Totd mortdity, disabling sroke (embolic or hemorrhagic), and
disabling anoxic encephaopathy.

2. Totd mortdity, disabling stroke or anoxic encepha opathy, mgjor
bleeding, and cardiac arrest.

Hypothesis: In patients with arid fibrillation, composite endpoints defined
above are the same with primary therapy intended to maintain sinus rhythm as with primary
therapy intended to control the heart rate.

3. Cost
4. Qudlity of Life

Hypothesis:  In patients with arid fibrillation, cost and qudity of life with
primary thergpy intended to maintain snus rhythm are the same as with primary therapy
intended to control the heart rate.

C. Descriptive Objectives
1. Bleeding Complications

Among the potentid adverse effects, bleeding is the one of most importance.
Intracranial bleeds and other mgor hemorrhage are most critical, but minor bleeding is the
magor reason for poor adherence to therapy in the antithrombotic trids. Both arms of the
gudy will initidly incude anticoagulation with warfarin.  Bleeding endpoints are particu-
larly important because one of the trestment dtrategies includes the possibility of reduction
of antithrombotic thergpy when sinus rhythm is maintained successfully. Description of the
incidence of bleeding complications may be useful in explaning the overdl character of a
particular trestment Strategy.

Hypothesis:  Bleeding complications will be more frequent in patients with
arid fibrillation whose trestment Strategy is heart rate control in comparison to those treated
to atempt to maintain Snus rhythm.



2. Mode of Death

Any effects of antiarrhythmic drugs on mortality would be anticipated to be
in reldion to cadiac death (primarily heart falure and arhythmic deeth). Statidtica
comparisons between treatment arms for specific causes of desath are not planned. However,
description of the modes of deeth in eech am may be useful in explaining the mechanism
by which one therapy was beneficid or why it was not. Deah will be classfied as
noncardiovascular, vascular, or cardiac. Cardiac deaths will be subclassfied as arrhythmic
or nonarhythmic.  Arrhythmic deaths will be further subclassfied according to initiating
mechanism as primarily arrhythmic, or due to ischemia or congestive heart failure.

Hypothesis: Arrhythmic desth will be more common in patients with arid
fibrillation who are given thergpies to atempt to mantan snus rhythm in comparison to
those given therapies merdly to control the heart rate.

3. Stroke

Stroke is a mgor consequence of atrid fibrillation. Statistica comparisons
between trestment arms will be conducted, but the overal power for this infrequent event is
gndl. Srroke will be caegorized into dissbling and non-dissbling.  Disability will be
as=ssed usng the Rankin Scale which assigns 5 levels of disahility, in addition to deeth.

Hypothesis: The incidence of droke will be lower in paients with atrid
fibrillation who are given thergpies to atempt to maintain sinus rhythm in comparison to
those given thergpies merely to control heart rate,

4. Systemic Embolus

Systemic embolus is aso a mgor consequence of arid fibrillation but has an
extremey low frequency. Staidicd comparison between treatment arms is not planned.
However, it is important to tabulate these events in order to make a complete description of
the consequences of the two trestment Strategies.

Hypothesis: The incidence of systemic embolus will be lower in patients
with arid fibrillation who are given therapies to mantain snus rhythm in comparison to
those given thergpies merely to control heart rate,

5. Miscdlaneous

A number of other events will be tabulated as they represent endpoints which
may be favorably or unfavorably atered by one of the randomized therapies. These include:
syncope, resuscitated cardiac arrest, sustained ventricdar tachycardia, new or worsened
heart failure, new or recurrent myocardid infarction, new or worsened angina pectoris,
hospitdizations, discontinuation of therapy, and study withdrawal.

D. Implementation of the Sudy



The study will consist of four phases.
Phase | - Planning - 6 months

A Planning Committee, composed of experts in the fidd, devised the detailed study
protocol. The Clinicd Trid Center asssted in protocol development. An
independent Protocol Review Committee was formed and asked to review the
protocol. Twenty-sx clinical investigaiors were sdected to enroll patients in the
Start-up Phase (Phase I1). Once dlinicd investigators were chosen, the Planning
Committee evolved into the Steering Committee, its Executive Committee and
various other committees (see below). The latter committees finalized the details of
data collection during this phase.

PhasellA - Start-up - 6 months

Trid methodology was field tested and refined during this period. Data collection is
as amplified as possble in the main study. Of course, more detall is needed in the
subgtudies and ancillary studies, but these are dso designed to be as smple as
possble. Trid methodology was changed dightly after this phase, but there were no
ggnificant changes in the main study trestment protocol. The patients entered into
the Start-up Phase were thus continued into the main study.

Phase 1B - Main Recruitment and Follow-up - 36 months

After a find protocol and agppropriate methodology were developed and found
acceptable by the Steering Committee and the Data and Safety Monitoring Board,
additiond participating Clinica Investigators were sdected, for a totd of 200, and
the main study was begun. A totd of 5300 patients will be recruited for the man
study over 36 months (an average of 9 patients a year per investigator), and follow-
up will continue Substudies and ancillary sudies will be conducted during this
phase.

Phase I11 - Follow-up - 24 months

During this phase, no new paient recruitment will occur. All patients will be
followed.

PhaselV - Andydss- 12 months

During this 12 month period, completion of data collection, andyd's, and manuscript
preparation will take place.



E. Design of the Sudy

The design of the study is shownin Figures 1 and 2.

Prior higory of atrid fibrillation will be obtained in as much detall as possble. Only
the episodes occurring in the last 6 months can be used to contribute to the sum of 6 hours of
arid fibrillation required to qudify for randomization. An “episode’ of drid fibrillation is
defined as ladting & least 1 hour. Atrid flutter can count as an episode, but it must not be
the qudifying arrhythmia. A mixture of atrid fibrillation and arid flutter can be considered
an episode of atrid fibrillation.  Atrid flutter is defined by regularity of both cycle length
and morphology of drid complexes in any ECG lead. Type | flutter usudly has an arid
rate of 240-340 and cannot be the index arrhythmia for AFFIRM. If irregular cycle length
and morphology are dearly seen in any ECG lead, then it is likely that the rhythm in fact is
fibrillation, and the lead with apparent flutter should be examined more closaly (if possible)
for alonger duration. Type Il atrid flutter is rare, but an arid rate of > 340/minute (though
regular in rate and morphology) should be considered to be functiondly equivaent to atrid
fibrillation and can be used as an index rhythm which qudifies a patient for AFFIRM.






Figure2

Eligibility Schema

In last 6 months, has patient had a total of 6 hoursof atrial fibrillationin > 1 episodes?

No Yes
Ineigible Wasoneepisodein last 12 weeks?
Ye/ \No
Eligible

Indigible

Episode= > 1hour of atrial fibrillation
Most recent episode must be documented on ECG in thelast 12 weeks
Tobeusad in thetally for therequired 6 hoursof atrial fibrillation, the
episode must have occurred within last 6 months

(See Appendix A for digibility examples.)



This sudy ams to maintain smplicity of patient management. It attempts b leave
as much of the treetment as possible to the choice of the primary physician.

The dudy will randomize the trestment of arid fibrillation between heart rate
control and anticoagulation or rhythm control with antiarrhythmic drugs (drugs to maintain
heart rate control will not be required in al cases) and anticoagulation. The study will
incdlude a “mini regisry” of patients meeting incduson and excluson criteria who refuse to
participate.

4. PATIENT SELECTION:

A. Inclusion Criteria

The overiding principles for determination of quaifying arid fibrillation in
AFFIRM are:

%5 episodes are likely to be recurrent,

%< episodes are likdly to cause mortaity/morbidity,

%< the physician would treet the patient long-term, and,

%< the patient is digible for both treatment Strategies.

?? trestment in both drategies could be initiated immediately after
randomization.

It is the intent of the sudy to include petients with atrid fibrillation in whom a sgnificant
risk of mortdity or stroke is present. It will exclude low risk patients. Investigators are
encouraged to enroll dl patients with arid fibrillation, including patients with a history of
congestive heart failure, a low gection fraction, moderate or severe structural heart disease,
and/or ischemic teart discase. However, patients with structural heart disease must not
be given flecainide. All precautions listed in the package insert for flecainide (as well
asthe AFFIRM restrictionsin Section 9.A) must be followed.

Arbitrary durations of atrid fibrillation are specified in an atempt to avoid
enrollment of patients for whom the risk of deeth or stroke is amdl.  The study investigators
acknowledge that measurement of the duration of atrid fibrillation is difficult, if not a times
impossible

Incdluson criteriaare the following (dl criteriamust be met):

1 Atrid fibrillation is documented on dectrocardiogram or rhythm
drip. Atrid fibrillaion must be the qudifying event.  Atrid flutter
can have been present in the padt, but it nust not be consdered the
index arrhythmia.



Petient is > 65 years of age, or < 65 years of age plus one clinical risk
factor for stroke:

%< hypertenson

%< didbetes

%5 congestive heart fallure

g5 prior  cerebrovascular  accident  (CVA) or trangent
ischemic attack (T1A), or other systemic embolus

2% |eft arium > 50 mm by echocardiogram

%5 shortening fraction < 25% by echocardiogran (unless
paced or LBBB present)

%< |eft ventricular gection fraction < 0.40 by radionuclide
ventriculogram, contrast  angiography, or  quantitative
echocardiography

Duration of atrid fibrillation totas > 6 hours in > 1 episode in the
lat 6 months Episodes of arid fibrillation must be “sugtained”,
defined as lagsting > 1 hour. To meet the > 6 hour totd duration
criterion, 2 or more episodes can be added within the last 6 months.
The qudifying episode must have occurred within the preceding 12
weeks and been documented by ECG or rhythm strip.

For petients enrolled with arid fibrillation in whom cardioverson is
attempted prior to randomization, norma snus rhythm must persst
for a least one hour after cardioverson to quaify as successful
converson and to permit randomization. Antiarhythmic drugs may
be used during this attempt to cardiovert.

Duration of continuous atrid fibrillation is < 6 months (that is, the
duration of uninterrupted aria fibrillation is not known to be > 6
months). If atrid fibrillation has been continuoudy present for > 6
months, the patient must be in snus rhythm for more than 24 hours
prior to enrollment.

In the opinion of the dinicd invedtigator, the petient must be digible
for long-term treatment with both drategies (AV blockers and
antiarrhythmics).

Pdaient mugt be digible for two antiarrhythmic drugs, or both dose
levels of amiodarore (See Section 9.A.1), or one antiarrhythmic drug
in addition to one amiodarone dose. Two doses of amiodarone are
consdered to be 2 drug “trids’ (1) to dlow more patients to be
digible for the sudy who might not be able to tolerate other
antiarhythmic drugs, (2) to accommodate patients who may have



had prior unsuccessful drug trids, and (3) to dlow evduations of
“low” and “high” doses of amiodarone. Pdients must aso be
eigiblefor at least 2 trids of rate-controlling drugs.

7. Both rate control and rhythm control drategies could be initiated
immediatdy after randomization (or within amaximum of 5 days).

Hospitdization for both early evaluaion and trestment will be performed per
accepted dinicd criteriaat thelocal enralling Site.

Patients who meet the inclusion criteria but who have coronary artery bypass
graft surgery or aneurysm resection can enter the study more than 7 days after the surgery
(so that any mortaity/morbidity of CABG is not atributed to trestment of atrid fibrillation),
provided dl entry citeria ae me (induding timing limitations) a the time of
randomization.

Petients with atrid fibrillation after myocardid infarction (MI) who meet the
incluson criteria otherwise can enter the sudy if the atrid fibrillation onset occurs more
than 7 days after the onset of the M.

Revascularization via PTCA, dent, or atherectomy shdl not disqudify a
patient from randomization, provided dl other criteria are met a the time of randomization.

B. Exclusion Criteria
Cardiac exclusons;

1 Vavular heat disease when intervention (surgery or vavuloplasty)
isanticipated in the next year.

2. Certan prior vdve surgery or vavuloplasty, which indudes mitrd,
tricuspid, or pulmonic vave replacement (mechanica or tissue),
aortic vave replacement with mechanica vave, percutaneous
caheter bdloon vavuloplasty, commissurotomy, or pulmonic vave
repair. Paients with unsuccessful aortic tissue vave replacement or
repar of the aortic, mitrd, or tricuspid valve with unsatisfactory
results are dso excluded. Patients with successful aortic tissue vave
replacement or successful aortic, mitrd, or tricuspid vave repar are

not excluded.
Valvular Interventions
Aortic Eligible?

Repair (successful) Yes
Replacement: Tissue (successful)  Yes

M echanical No
Percutaneous balloon vavuloplasty No
Commissurotomy No

Mitral



Repair (successful) Yes

Replacement: Tissue No
M echanical No
Percutaneous balloon vavuloplasty No
Commissurotomy No
Tricuspid
Repair (successful) Yes
Replacement: Tissue No
M echanical No
Percutaneous balloon valvuloplasty No
Commissurotomy No
Pulmonic
ANY intervention No

* |f “yes”, the patient may be enrolled in AFFIRM if all other eligibility criteria are met.

3.

4,

10.

11.

Hypertrophic obstructive cardiomyopathy.

Reversble cause of arid fibrillation, such as severe dectrolyte
imbalance, thyrotoxicoss, excessive use of beta adrenergic
dimulants, acute dcohol intoxication, infection, pericarditis, or
within 7 days of thoracic surgery, other mgor surgica procedure,
electrocution, or trauma.

Onst of qudifying episode of arid fibrillaion within 7 days of
CABG or myocardid infarction.

Class IV congestive heart falure (when optimaly treated), or on
heart trangplant waiting list.

Other requirement for antiarrhythmic drug treatment.

Congenital long QT syndrome. Note: amiodarone can be used if the
patient has a hisory of torsades de pointes VT induced by other
antiarrhythmic drugs.

Catheter ablation of atrid tissue aready performed for atrid flutter or
fibrillation, unless recurrence includes a least one episode of atrid
fibrillation after the ablation and within the last 12 weeks.

Lone atrid fibrillation, patient < 65 years old (i.e, no dinicd risk
factors for droke, norma LA Sze and norma LV function as
defined in 4.A.2).

WPW syndrome, unless successfully treated by catheter ablation or
surgery.  Note  Patients with AV node reentrant tachycardia
(AVNRT) or conceded accessory pathways can be included in
AFFIRM.



12.

13.

14.

15.

16.

Implanted automatic cardioverter-defibrillator.

Prior maze or corridor procedure.

Prior AV node ablation or modification. Note: Prior adlation for
AVNRT does not exclude a patient from AFFIRM, as long as
antegrade AV node conduction persists.

Prior inability to cardiovert. If a subsequent attempt at cardioverson
is successful, the patient may be reconsidered for inclusion.

Amiodarone use, totaling more than 6 grams within the last 6 weeks.

Other medicd exclusons,

17.

18.

19.

20.

Medica condition limiting expected surviva to < 2 years.

Contraindication to warfain. If a physdan is unwilling to use
warfarin for any reason, then the patient is not igible.

Rend falure requiring didyss.
Woman of childbearing potentia, unless an addendum to the consent

form has been gpproved by the Data and Safety Monitoring Board
and signed by the patient.

Non-medicd exdusions,

21,

22.

23.

24,

25.

Participant in another clinicdl trid.

Prisoner or ward of the State.

Unable or unwilling to give informed consant.
Geographicdly inaccessible for follow-up.

Psychologica problem that might limit compliance.

Note: An implanted permanent cardiac pacemaker does not exclude a patient from this
protocol. Furthermore, a patient with a dow ventricular response to arid fibrillation - who
may need little or no AV node blockade if randomized to the rate control arm of AFFIRM -
can 4ill be induded in the study.

Women of childbearing potentid are not specifically excluded from AFFIRM.
However, wafain (and some other cardiac medications) are contraindicated during



pregnancy. |If women d childbearing potentid are to be included a an individud gte, the
dte must generate a gpeciad consent form (or an addendum to the standard consent) which
deds with the risks and benefits of the study specificaly with regard to both the patient and
the potentid fetus. Because of the sendtive nature of this issue, the Data and Safety
Monitoring Board will review the consent form, as wel as the locd IRB and the Clinical
Trid Center. Such a consent form must include dl teratogenic effects of drugs which might
potentidly be used, paticularily warfarin, as wel as the psychologicd and mord risks of
participation in the sudy. For purposes of this study, surgicd derilization by tuba ligation
will be considered adequate evidence that the woman is not of childbearing potentid. For
women of childbearing potentiad who may wish to enter the study, the consent form needs to
specify what types of contraception are acceptable and a what points during the study
pregnancy tests will be required.

5. INFORMED CONSENT

No patient may be randomized without sgned informed consent on a consent form
goproved by the Clinica Trid Center and by the loca Indtitutional Review Board. Informed
consent mugt include the statement that some drugs might be used outside FDA - approved
indications.

6. BASELINE TESTS

The dlinical assessment and laboratory evduation (including echocardiography) of
the patient should be completed prior to randomization. It will include quantification of
duration and frequency of atrid fibrillation and a judgment concerning the mogt likey
cause. All tests performed in this study should be compatible with good, standard clinica
care. The NHLBI will provide no funding for any of the tests performed; therefore, the tests
are not consdered required for the protocol. Standard imaging and the metabolic studies
should be performed in addition to a comprehensve history and physicad examination.
These tests should include, but are not limited to:

%5 eectrocardiography

%5 chest x-ray

%< thyroid function tests (particularly TSH)
%< dectrolytes

225 CBC

% echocardiography

These tesdts should be performed consgtently with a diligent search for correctable or
primary causes of arid fibrillation. Sites are required to keep al echo reports and
electrocardiograms, whenever available, in the patients research files. In particular, a copy
of an dectrocardiogram of the qudifying episode of arid fibrillation must be retained in the
patients files.

Echocardiography is strongly encouraged, but is not required for randomization.
Standard echocardiographic techniques and views will be used. To be consdered as



basdine information, the echo should have been performed within one year of the date of
the qudifying episode of atrid fibrillation, but preferably within one month. The following
data will be collected:

%5 Rhythm & time of recording

%5 Left drid dze (measured in centimeters or edtimated as norma[<4.0
cm], mild enlargement [4.1-4.5 cm], moderate enlargement [4.6-5.5 cm],
and severe enlargement [>5.5 cm)).

% Presence of |eft atrid or |eft ventricular thrombus

%5 Mitrd vave morphology

% Left ventricular wal thickness

%5 Left ventricular systolic and diagtalic dimensions

z# The gection fraction will be reported only if it is planimetered and
cdculated. Otherwise, the left ventricular function will be quditatively
esimated as norma, mild reduction, moderate reduction, or severe
reduction.

There will be no centralized reading of echocardiograms in the main study, athough
substudies and ancillary studies might consder centralized reading with quality control.

Prior higory of angina and congestive heart falure will be noted. The patient's
functiond status with respect to angina and congestive heart falure will be recorded, with
the edimaied Canadian Cardiovascular Society angind class and New York Heart
Association congestive heart failure class for the patient’'s physica capacity within 14 days
of randomization.

Qudity of life will be assessed in dl patients a a randomly sdected subset of 25%
of the clinicd dtes. Functiond status will be measured by the Six Minute Wak test and the
Folgein Mini-Mental State at at a random sample of 10% of the Sites.

7. CARDIOVERS ON

If atrid fibrillation has been present < 48 hours, cardioverson may be attempted
without preceding long-term anticoagulation.  Some physicians will inditute heparin
immediately upon evaduating the patient and prior to cardioverson. Many will peform
transthoracic  echocardiography and/or  transesophageal  echocardiography  prior  to
cardioverson, and may dter plans for cardioverson based upon the finding of thrombus.
These decisons will be left to the dlinicd judgment of the investigator a the locd dte. At
least 3 weeks of anticoagulation are required before cardioverson if thrombus is noted. If
atrid fibrillation has been present for more than 48 hours, patients should be anticoagulated
for a leest 3 weeks with wafain prior to cardioverson. Anticoagulation should be
continued for at least 4 weeks, and preferably 12 weeks, after cardioversion.

Cardioverson may be atempted prior to randomization a the discretion of the
physcian. It is the intent of the Study that patients with 2 or more episodes of arid
fibrillation will not be cardioverted prior to randomization. However, cardioverson will not



preclude enrollment.  Furthermore, patients with only a first episode of arid fibrillation can
be enrolled without prior cardioversion.

If cardioverson is attempted prior to randomization, it must be successful.
Successful cardioverson is defined as norma snus rhythm (including snus tachycardia,
snus bradycardia, and intermittent junctiona rhythm) for at leest 1 hour. If arid fibrillation
has been present continuoudy for > 6 months, snus rhythm must persst for > 24 hours
before a patient is congdered eigible for AFFIRM.

Cardioverson will be deemed unsuccessful only after maximum energy (360 or 400
Joules) is attempted with antero-posterior paddies. Cardioverson may be attempted, if
necessary, after adminigration of an antiarhythmic drug to attempt to hold snus rhythm.
Internad cardioversion is acceptable, if needed. Intravenous procainamide, ibutilide, or other
antiarrhythmic agents can be used if deemed appropriate by the gyscan. Drug therapy
usng any anttiarhythmic drug can be used to achieve normd snus rhythm, but if
randomized to rate control, the antiarhythmic drug must then be discontinued. Use of
amiodarone is discouraged prior to randomization. A patient who has received more than 6
grams of amiodarone within 6 weeks prior to randomization is excluded.

Petients failing cardioverson will not be further consgdered for randomization unless
a ubsequent attempt at cardioverson is successful.  If symptomatic bradycardia persists
after cardioversion, patients can still be consdered candidates for this study if a permanent
pacemaker isimplanted.

After randomization, patients assgned to the rhythm control am who are not in
snus rhythm should be cardioverted ether dectricaly or pharmacologicaly. Pdients in the
rhythm control am who are not successfully cardioverted or who relgpse into arid
fibrillation will proceed to additiond antiarhythmic drug trids and then to innovative
therapy.

8. RANDOMIZATION

Randomization will be accomplished by telephone cdl to the Clinica Trid Center.
Eligibility and informed consent will be confirmed a the time of the cdl. Randomization
will be performed by permuted block design with equa alocation and will be dratified only
by clinicd dte Trestment should dart immediately after randomization, or as soon as
possible, but no later than 5 days after randomization.

9. INTERVENTIONS

This protocol will be responsive to changes in accepted therapy during the course of
the sudy. The Steering Committee may recommend changes in trestments in both arms of
the study during the course of the investigation.

A Therapeutic Approach to Maintenance of Snus Rhythm



The order of drugs to be used in this protocol will not be specified. The
choice of drugs will be left to the primary tregting physician, chosen from the list below.
The Fra Antiarhythmic Drug Substudy (see Section 15.A) will randomize initid drug
choice among amiodarone, sotalol, and Class | drugs. Attempts to maintain snus rhythm
may include multiple cardioversons.  Prior drugs which were ineffective or poorly tolerated
will not be repeated. It may be necessary to administer an antiarrhythmic drug prior to
cadioverson in an atempt to mantan snus rhythm immediatdy after the cardioversion,
and it may be necessary to change antiarrhythmic drugs or increase doses of antiarrhythmic
drugs to atempt to mantain norma snus rhythm. Reagpse into arid fibrillation in and of
itsdf should not necessarily be consdered to be a failure of the drategy to maintain snus
rhythm. For example, a patient who has had multiple episodes of atrid fibrillation in the 6
months preceding randomization and who does not have an episode of atrid fibrillaion until
month 7 after antiarrhythmic drug trestment would not necessarily be a drug failure. Tha
patient could potentialy even continue the same antiarrhythmic drug a the same dose.

Antiarhythmic drugs may cause both thergpeutic and toxic effects at
relatively low doses in the dderly. Careful atention should be paid to occult rend and
hepatic dysfunction in the ederly. Furthermore, some patients may have impared drug
metabolism even with normd rend and hepatic function. The investigetor should be dert to
watch for these conditions.

1. Approved drugs, minimum dosage

z& Amiodarone - a minimum cumulative loading dose of 10 g of
amiodarone will be administered over a period of severd weeks
prior to the firs maintenance dose. The firs maintenance dose
will be 200 mg per day or 100 mg per day if sde effects preclude
the higher dose. The second dose will be 300 mg per day or 400
mg per day if necessary for rhythm control and if not precluded
by adverse drug effects. Recurrences of atrid fibrillaion may
require a brief “rdoading” phase with higher doses for a few
weeks.

z#d, | - Sotdol - 120 mg p.o. b..d. Dosing should gtart at 80 mg
p.o. b.i.d. with careful attention to excessive effect and to rend
dysfunction in the ederly and in femdes. It may be necessary to
limit the dose in some ederly patients to 80 mg p.o. b.i.d. Dose
should be modified based on an esimate of the cregtinine
clearance.

%5 Propafenone plus A-V noda blocking drug* - 150 mg p.o. t.i.d.
%5 Hecainide plus A-V noda blocking drug* - 50 mg p.o. b.i.d.

£ Quinidine plus A-V nodad blocking drug® - 600 mg/day of
quinidine base



25 Moricizine plus A-V noda blocking drug* - 400 mg/day

% Disopyramide plus A-V nodd blocking drug* - 300 mg/day of
disopyramide base

%5 Procainamide plus A-V noda blocking drug* - 1,500 mg/day
%5 Combinations of above drugs
*unless contraindicated

Generd Precautions

All patients should be evauated carefully for potentid proarrhythmia from any of
the drugs. For patients with basdine, drug-free QTc of >0.46 seconds, quinidine,
disopyramide, procainamide, moricizing, and sotalol should not be used. These drugs
should be discontinued or the dose reduced if the QTc is > 0.52 seconds. QT intervas
should be evduated as dlinically appropriate, and the negative inotropic effects of drugs
should be consdered, particularly sotaol, propafenone, flecainide, and disopyramide. Care
should be taken to evauate bradycardia and hypokdemia in dl patients given
antiarhythmic drugs.  Caution regarding proarhythmia must be exercised in usng dal
antiarrhythmic drugs in the presence of organic heart disease and/or LVH.

AV nodd blocking drugs should be given as appropriate, unless contraindicated,
especidly  with quinidine,  disopyramide, flecainide, propafenone, moricizine, and
procainamide. Such drugs will likely be less necessary with amiodarone and sotalol.  Doses
of AV node blocking drugs should be adjusted as agppropriate to the patient’s heart rate
during arid fibrillation. Only if the ventricular rate during drid fibrillation is < 80 beats
per minute without drugs should an AV nodd blocking drug be omitted during thergpy with
quinidine, disopyramide, flecainide, propafenone, moricizing, and procainamide. Decisons
regarding choice of rate-controlling medications (beta blockers, cacium channd blockers,
digitais), and their dosages will be left to the physcian a the locd ste. Antiarhythmic
serum or plasma drug levels should be used as dinicaly appropriate, but will not be
required by the protocol.

If a patient is refractory to AV noda blockade with rate-controlling medications, AV
node ablation can be performed. Use of antiarrhythmic drugs must be continued in order to
maintain sSnus rhythm.

Precautions with Class | drugs

Investigetors should exercise caution in the adminigration of dl Class | drugs to
patients with left ventricular dysfunction (manifest by a higtory of congegtive heart failure, a
low gection fraction, or current clinical sgns of CHF). Such patients should be considered
for hospitdization and monitoring for initiagtion of trestment. Hospitalization should occur



in accordance with good clinicad practice.  Some patients with less serious heart disease
could have drugs begun as outpatients, but hospitdization is strongly encouraged for al
patients with sructura heart disease. Alternative trestments should be consdered if left
ventricular dysfunction is severe.  Pdients with ischemic heart disease (angina, MI, or
laboratory evidence of coronary artery disease) may aso have an increased risk of adverse
effects from Class | drugs. Patients who have previoudy experienced ventricular
arrhythmias or who have a history of torsades for any reason, including use of ibutilide for
cardioverson or prior use of a Class I-A agent, should not recelve Class FA agents or
sotaol. In patients consdered to be a high risk for proarrhythmic drug effects who are
hospitalized, the following items should be considered:

g5 frequent evaluation for CHF

%5 monitoring for bradycardia, ectopy, and torsades

%< frequent assessment of QT intervas

%< lower initid dosing

%5 |ess frequent increasesin dose

%5 monitoring serun/plasmallevels

%< avoiding hypokdemia - use potassum-sparing diuretics or
potassum  supplementation  with  nonpotassum-sparing
diuretics

% frequent measurement of edectrolytes to kegp potassum
greater than 4.0 mEg/L.

Patients treated with procainamide should have blood counts performed every week
for 12 weeks (or with a frequency dictated by localy accepted standard practice) and as
needed theredfter to evauate for agranulocytosis.  Furthermore, blood tests should be
performed every 3-6 months to monitor for the drug-induced lupus syndrome.

The FC agents (propafenone and flecainide) should not be given to patients with a
hisory of congestive heart failure, structural heart disease, ventricular myocardia disesse,
left ventricular hypertrophy, coronary artery disease, myocardia ischemia or myocardid
infarction. For any pdient to be given a I-C agent, both an echocardiogran must show
norma ventricular function and wal thickness and an evduaion for dress-induced
ischemia (exercise test, dress thdlium or sestamibi, sress echo, pharmacologic dress
radionuclide scan, or pharmacologic stress echo) must be normd. Alterndively, a norma
coronary angiogram can subdtitute for the dress evauation.  Thus, the only petients digible
for I-C agents (even if dl these tests are normd) are:

%< lone arid fibrillation and no LVH, age > 65
% lone arid fibrillation and no LVH, age < 65 with one of
these risk factors.
Diabetes (but no coronary artery disease)
Hypertenson (but no LVH)
TIA
CVA



Large left arium (in asence of dl other cadiac
disease)

Left ventricular hypertrophy should be evauated by echocardiography. LVH is
defined as septa or posterior wall thickness > 14 mm.

An ECG should not be used to determine LVH unless the echo is inadequate to
evduate wall thickness The ECG criteria for LVH ae from the New York Heart
Association

e&s UM of Rinl plusSin Il > 25 mm, or

£z Maximum R or Sin any limb lead > 20 mm, or
2z Maximum RinaVL > 13 mm, or

z& Sumof SinV1plusRinV5or V6> 35mm, or
£ Maximum Rin V5 or V6 > 30 mm.

Even in the absence of such conditions, flecainide and propafenone must not be
given to any patient with LV function outsde normd limits by locd criteria, gection
fraction < 0.50 (performed by any technique), or definite wall motion abnormality. Patients
with hypertenson only (no LVH) can be given flecainide or propafenone.

Likewise, even in the absence of a history of congestive heart failure, disopyramide
should not be given to patients with an gection fraction < 0.30.

Precautions with Class I11 drugs

Petients with any of the following conditions are indligible for sotdal:

&5 Ashma

z# Rend dydunction requiring didyss.  Minor rend dysfunction
(estimated cregtinine clerance < 60 mi/min) should prompt
adjustment of sotalol dose in accordance with the package insert.

%5 Current CHF, Functiond Class > 1| when best treated

ez Higory of CHF, currently Functional Class |, but LV gection
fraction

225 < 0.30

% No history of CHF, but LV gection fraction < 0.25

ez Higory of prior excessve QT prolongation with sotalol or other
antiarrhythmic drugs

%< Prior inefficacy or serious adverse effects of sotaal.

%5 Higtory of torsades de pointes VT for any reason, including the use
of ibutilide for cardioverson (unless the patient has tolerated sotalol

in the past).

Other generd principles of drug administration




All drug dosages should be modified as appropriate in the presence of rend or
hepatic dysfunction. Serum levels should be used in such circumstances as appropriate.
Care should be taken to prevent drug-drug interactions, particularly the interaction of
amiodarone with digitais preparations and warfarin.  These drug dosages should be reduced
by 1/3 to 1/2 with frequent monitoring of drug levels or prothrombin times.

Care should be taken to avoid drugs which in themsdves lengthen the QT intervd,
particularly in patients receiving quinidine, disopyramide, and sotalol (see Appendix B).

Evduation for drug efficacy/inefficacy cannot be considered until a patient has had
adequate loading and dosing of the drug. Preferably, where agppropriate, drug levels should
be obtained to document that the recurrence of atrid fibrillation occurred in the presence of
adequate serum levels. Amiodarone should be considered a failure at the first maintenance
dose only if an adequate 10 g loading phase has been achieved.

Occasionally it will be necessary to adminider a different antiarrhythmic drug to a
patient who has dready received amiodarone. The question of amiodarone wash-out is
complex. For patients who have been on amiodarone, a blood level of <0.3 ?gml is
adequate “washout”. In the absence of blood level information, a washtout of 3 months is
consdered adequate if the patient has received >10 g of drug, and 1 month if <10 g of drug
has been given. For patients in the study being switched off amiodarone to another drug, a 2
week washout is recommended, then a new drug may be darted at a lower initid dose a the
investigator’s discretion (generdly, about 1/2 of the usud daily dose). After the amiodarone
blood levd has fdlen to <0.3 ?g/ml, full-dose drug may be gven. In the absence of blood
level information, amiodarone may be consdered “washed-out” after 1 month for a tota
dose of <10 g and after 3 months for doses of >10 g.

If a patient is randomized to either rate-control or rhythm-control and has or
develops norma dnus rhythm, it is dill strongly suggested that a rate contralling drug (AV-
noda blocker) be used/continued.

2. Drugs for future consderation

The Steering Committee will regularly review the lig of approved
drugs and dosages. It will evduate any new drugs which become avalable during the
course of the study which might potentidly be used for mantenance of normd dnus
rhythm, making additions, deletions, or other changes as necessary.

3. Definitions of rhythm control

Even with recurrence of atrial fibrillation, the patient can be
maintained on the same drug and same dosg, if the investigator determines that the
atrial fibrillation was adequately controlled, based upon the number and frequency of
prior arrhythmia recurrences. Patients will be consdered controlled if they have no more
than 1 episode of arid fibrillation in a 6 month period, or by invesigator judgment if
episodes of atrid fibrillation were frequent prior to receiving any antiarrhythmic drugs.



4, I nnovative thergpy to maintain norma snus rhythm

After standard modes of treatment are exhausted in Step |, but never
before falure of & least two trids of antiarhythmic drug therapy, patients may be
consdered for innovative therapy. Each dose d amiodarone is consdered to be a single
drug trid, so that patients who receive treatment with amiodarone at both dosage levels will
be consdered to have had two drug trids. If amiodarone is ever to be used, it must be used
prior to innovative thergpy. It is not mandatory that Step Il therapies be applied in any
individud petient.

The following innovative therapies are approved for use in this

study:

25 Ablation of an arid focus in patients with type | arid flutter, if it
is dinicdly documented that the atrid flutter leads to atrid
fibrillation.

%5 Pacing done with or without documented bradycardia  This
pacing can indude sngle or multiple ste arid pacing or dud
chamber pacing but will not be limited smply to VVI pacing.

%5 Pacing and antiarrhythmic drugs can be used with ather sngle
dgte or multiple dte arid pacing. Atrid pacing done or dud
chamber pacing can be used as clinicaly appropriate, but VVI
pacing aone will not be dlowed in thisarm of the study.

25 Surgical maze or atria isolation procedures can be consdered at
selected indtitutions as long as this procedure has been performed
on a least 5 patients with less than 5% 30-day perioperative
mortaity. Patients may be referred to gppropriate clinicad centers
for these procedures, if necessary.

2z AV node dblaion or modification can be used in those
uncommon patients in whom intermittent episodes of arid
fibrillation lead to serious symptoms because of inadequate rate
control. Use of antiarrhythmic drugs must be cortinued in order
to mantain snus rhythm.

Catheter-based ablative procedures such as the maze operation are
not approved in this study. Implanted atrid cardioverter defibrillators are not gpproved for
usein thissudy.

B. Therapeutic Approach to Heart Rate Control



This am of the sudy will use heart rate as the thergpeutic target, rather than
dose of heart rate controlling medications. Peatients should have assessment of heart rate
control both at rest and with some form of functiona test, either Holter monitoring or a Six
Minute Walk test.

1 Approved Drugs

%< Beta Blockers

%5 Calcum Channd Blockers (vergpamil and diltiazem)
2% Digoxin (levels are encouraged:  target > 1.0 ng/ml)
%5 Combinations of above drugs

2. Drugsfor future consideration

The Steering Committee will evduae any drugs which become
available during the course of the study which might potentialy be used for heart rate
control. The Steering Committee will regularly review the list of gpproved drugs and make
additions, deletions, or other changes as necessary.

3. Definitions of heart rate control

For patients in the rate control am who are not in norma snus
rhythm, heart rate control should be established initidly a the two-month follow-up or
subsequent visits, repesting the test at each vigt until adegquate rate control is achieved.
Theresfter, rate control should be assessed if the patient's datus changes, after every
mgor drug or dose change, and a every annud anniversary vist (one year, two yesr,
three year, etc.) if the patient isin atrid fibrillation or flutter.

Guiddines for target heart rate control during arid fibrillation are as
follows

25 < 80 beats per minute at rest, and at least one of the following
functiond criteria

£% < 110 beats per minute during a Sx Minute Walk test.

e average < 100 beats per minute during arid
fibrillation throughout a 24- hour period (18
hours of recorded andyzable Holter monitoring), with
no heart rate recorded which is > 110% predicted
maximum exercise heart rate for age.

The Six Minute Walk test is preferred. If both Holter and Six Minute
Wak teds are performed, both test criteria must be met. Graded maximum symptom-
limited exercise testing will not be used in this protocol.



Doses of drug will be titrated upwards or downwards based upon
heart rate and sde effects. Clinical judgment will dictate a balance between Sde effects and
resting or exercise heart rate.

4. Innovative therapy for heart rate control

Thefollowing treetmentsare  considered acceptable for heart rate
control after standard treatment is exhausted, but never before falure of & least two
different drug regimens for heart rate control (limited by Sde effects of medicaions
precluding increase of drug dosage a a time when heart rate control remains inadequate). It
is not mandatory that Step |1 thergpies be gpplied in any given patient.

£ AV node ablation and pacemaker
2 AV node modification with or without pacemaker, with or
without AV node blocking drugs

C. Bradycardia Pacing

Some patients may dready have a permanent pacemaker implanted before
enrollment in AFFIRM. It may be necessary to reprogram the device or to revise it for
optima pacing. In other patients it may be necessary to implant a permanent pacemaker
for control of intermittent bradycardia

In the rate control_arm, it is recommended before pacing is used that investigators first
try digoxin aone for rate control when bradycardia is a problem. Pindolol could dso be
consdered. When pacing is used, ACC/AHA guiddines should aways be followed (50).
For patients with continuous atria fibrillation, pacing should be the single chamber
VVIR mode. For paients with intermittent atriad fibrillaion or paroxysmd atrid
fibrillation, dud chamber pacing should be employed, either the DDD or the DDDR
mode with mode switching. In generd, settings for pacers in the rate control arm should
avoid aggressve pacing which has as its intent the maintenance of norma snus rhythm.
The recommended |lower rate should therefore usualy be 60 BPM.

In the rhythm control arm, pacing should be dua chamber, in most circumstances in the
DDDR mode (rardly AAIR single chamber pacing might be used). ACC/AHA guiddines
should dso be employed (50). The minimum iate should be no lower than 70, and 80 is
preferred.  Mode switching should be used, if availadble Rate responsve modes should
be activated when clinically gppropriate. High rate or dud gte atria pacing may dso be
consdered as innovative therapies.

Pacing and sensang should be tested whenever drugs are changed which affect pacing
thresholds and/or sensing.

D. Antithrombotic Therapy Guidelines



Physcians should follow the guiddines for antithrombotic therapy (51). In
generd, the guiddines are asfollows:

z#5 <65 yearsold and 1 clinical risk factor for stroke: warfarin

% > 65 years old: warfarin, unless contraindication develops, then aspirin

%5 INR for warfarin: 2.5 (range 2.0-3.0)

%5 Caution with warfarin if >75 years of age

£ In the rhythm control am, may reduce/modify antithrombotic therapy
after > 4 weeks, preferably after > 12 weeks, of continuous sinus rhythm
on antiarrhythmic theragpy, based on physician judgment. If warfain is
discontinued, most physicians would indtitute aspirin.  In the rate control
am, patients should be anticoagulated with warfarin throughout the
study.

2 Antithrombotic  thergpy for cardioverson: follow minimum published
recommendations. continue warfarin for > 4 weeks and preferably > 12
weeks after cardioverson if atrid fibrillation continued > 48 hours prior
to cardioversion.

The Stearing Committee will regularly review antithrombotic  thergpy
guidelines to insure that results and new knowledge from contemporary trids ae
incorporated.

10. PATIENT FOLLOW-UP

After a patient has been randomized, every effort must be made to maintain therapy
with the drugs lised for that draiegy. Only when dl posshilities have been exhaused
because of inefficacy or intolerance should the drategy be changed. All patients will be
followed to a common termination date. The study will be analyzed by intention-to-tresat.

Petients should be seen and evauated on a schedule congstent with their clinica
condition and good practice.  Such a schedule will dmogt certainly require more frequent
vigts than suggested by this protocol.

Petients should be followed at the enrolling sSte whenever possible. Follow-up by
non-study physicians and follow-up by phone can be conducted in exceptiond Stuations
where persona contact with study Saff is impracticdl. Every effort should be made to
obtan dl items on the follow-up forms. Regardless of the method of follow-up, the
AFFIRM Principa Investigator and Study Coordinator are responsible for adherence to
the study protocol and the accuracy and completeness of data collection.



A. Follow-up Schedule

Patients will be seen and evauated as a part of this protocol a 2 months

following randomization, a 4 months, and then every 4 months theredfter. (See Data
Collection Schedule below.)
DATA COLLECTION SCHEDULE

Form Name Base-| 2 | 4 [ 8 [12 |16 |20 |24 [ 28 [ 32 [ 36 | 40 | 44 | 48 | 52 | 56 | 60 As

line |mo[mo |mo|mo|[mo |mo|[mo|mo|mo|[mo|mo|mo|[mo|mo|mo |mo |needed
Consent X
Baseline X
Electrocardiogram*| X X X
Echocardiography X
(TTE and/or TEE)
Functional Status B B B B B B B
Quality of Life A A A A A A A
Follow-up X| X[ X[ X[ X X]X]| X]| X[ X|X]|X]|X]| X] X|X
Innovative Therapy X
Drug X
Discontinuation
Change of X
[Treatment Strategy
CNS Disability X
Event** Notification X
Death X

*At baseline, patients in the rhythm control arm will have a minimum of 3 ECG'’s

(qualifying atrial fibrillation, NSR after cardioversion, and ECG after completion of drug

titration). Patients in the rate control arm will have a minimum of 2 ECG’s (qualifying
atrial fibrillation and ECG after drug titration).

**Events are disabling anoxic encephalopathy, myocardial infarction, non-CNS

hemorrhage, torsades de pointes VT, sustained ventricular tachycardia, resuscitated

cardiac arrest, stroke or intracranial bleed, systemic embolism, pulmonary embolism,

and death.
X = all patients

A =in 25% of sites




B = in 10% of sites (though the Six Minute Walk test may be performed in patients randomized to
heart rate control at these and other intervals to assess adequacy of rate control)



B. Tests

At each follow-up vidt, the angina and congestive heart falure functiond
class will be assessed by the Canadian Cardiovascular Society and New York Heart
Asociation classfication schemes.  The Folsein Mini-Mentd State and the Six Minute
Wak functiona test will be performed a 10% of dtes a an initid asessment, a 2 months,
12 months, and yearly thereafter. In other patients, the Six Minute Walk test and/or Holter
monitoring will be performed to assess rate control.

Cogt will be assessed by counting: 1) the number of days of reevant
hospitdizations, 2) the number of magor cardiac procedures and device implantations, and 3)
number of emergency room and short day vigits.

Asessment of qudity of life (including patient concerns and cognitive
function) will be peformed regularly. Qudity of life will be assessed in 25% of patients
initidly, & 2 months, 12 months, and yearly theresfter. It will utilize the SF36, the Ladder
of Life, the Qudity of Life Index, and the Symptom Checklist, as wedl as some specific
questions directed to arrhythmias and functiona capacity.

C. Events During Follow-up
The following events will be tracked throughout the study:

%5 Degth (including mode of deeth)

£ CVA (embolic, thrombotic, and hemorrhagic)

z# Cardiac arrest with disabling anoxic encephd opathy

%5 Sygemic embolus

£ Pulmonary embolus

z& Myocardid infarction

2 Magjor and minor bleeding

#%s Resuscitated cardiac aredt, including ventricular fibrillation, sustained
ventricular tachycardia, and torsades de pointes VT

D. Items Left to the Discretion of the Physician

The following items are the mgor decisons which are left to the discretion
of the physician:

%5 Hospitalization to begin the study

#%5 Heparin adminidration prior to cardioverson if arid fibrillation has
been present for < 48 hours.

25 EChoO/TEE pre-cardioverson

#%5 Basdinetedts

#& Drug choice (dthough sdection of firg drug is a mgor randomized
substudy in both ams)

e Warfarin for 34 weeks after cardioverson if arid fibrillation has been
present for < 48 hours

&5 Serum/plaamadrug leves



% Reduction or discontinuation of anticoagulation (subgtitution of aspirin)

11. ENDPOINTS

in rhythm control arm if Snus rhythm has been present for > 12 weeks.

A Primary Endpoint

The primary endpoint of the sudy istota mortdity.

B. Required Secondary Endpoints

Composite endpoints will be classfied into two mgor groups. serious and
permanent, and serious/permanent but including serious but reversible conditions.

1

3.

4,

Composite of totd mortality, disabling stroke (embolusthromboss/
hemorrhage),  anoxic  encephalopathy,  subdural/subarachnoid
hemorrhage

Composte of totd mortdity, disabling stroke,  anoxic
encephal opathy, intracrania bleed (subdura/subarachnoid
hemorrhage), mgor non- CNS hemorrhage, cardiac arrest

Cost of therapy

Quality of life

C. Other Potential Secondary and Descriptive Endpoints

1.

Stroke - When possible, CNS events will be categorized as emboalic,
thrombotic or hemorrhagic.  Disability will be classfied by the
modified Rankin Scde.  An Events Committee will dassfy dl
strokes, blinded with respect to treatment assgnment. Data required
for stroke assessment will include any available reports of CT Scans,
MRI, angiography, neuroimaging sudies, carotid ultrasound,
echocardiogram, hospita discharge summary, and descriptive letter
from the Principa Investigator.

Syslemic embolus

Magor bleeding, requiring transfuson andlor surgery and/or
permanent cessation of warfarin. Minor bleeding will be tracked as a
separate endpoint. INR reports will be required.

Mode of death - An Events Committee will classfy dl desths,
blinded with respect to treatment assgnment. Data required for
desth assessment will include dl EMT/paramedic/medic  notes,



emergency room notes, hospitd notes and admisson/discharge
summaries, operative notes, pathology reports, lab tests, ECG's, and
adetailed letter from the Principa Investigator.

5. Resuscitated cardiac  arest, to include ventricular fibrillation,
sustained ventricular tachycardia, and torsades de pointes V'T.

6. Hospitdization
7. Heart rate control
8. Maintenance of snus rhythm

12. ANALYSES

Initidly, basdine characteridics of patients in the two randomized groups will be
compared. Covariates will be examined by graphicd methods, descriptive dtatistics, and
tables, and will be compared by chi-square tests, t-tests, and nonparametric tests.
Subsequent andyses will adjust for covariaes which ae found to be dggnificantly
different between the groups.

The primary andyss will be an unadjusted comparison of time to death from any
cause. Survivd curves will be esimated by the KaplanrMeer method and compared by
the logrank gddidic. This andyss will be by "intention to treat”, i.e, patients will
remain in the assgned treatment ams regardless of crossover or noncompliance.
Patients will be censored at last follow-up or a time of withdrawa from the study.

Additiond andyses of the primary endpoint will modd the effect of covariates
usng Cox survivd andyss  Important covariates will include age, history of congestive
heart failure, gender, race, presence of coronary disease, and concomitant drug therapy.
While gection fraction will not be recorded in dl patients sufficient numbers may be
available to dlow andysis of gection fraction as a covariate.

Composite  secondary endpoints of desth or disabling stroke or anoxic
encephalopathy, and deasth or disabling stroke or anoxic encephalopathy or magor
hemorrhage or cardiac arest will be examined with time-to-event analyses as described
above. Individud events including droke, sysemic embolism, mgor bleeding,
resuscitated cardiac arrest, hospitaization for congestive heart falure or arhythmia, and
maintenance of dnus rhythm will be andyzed by a time-to-event andyss udng the firg
event, by a comparison of counts, and by longitudina andyss if there are enough events.
Death will be used as a censor in the time-to-event andyses of individud events. This
method will give an edimate of the event rate done, dthough the estimate will ke biased
if the morbidity event and desth are not independent. The composite endpoint and the
censored andyses are complementary, and both would be used in most cases. |If it
happens that the mortality rates are equa in two groups, then the difference n the events
rates would give a vdid comparison of the events in the two groups even though the
estimates of the rates would be biased. A chi-square test will be used to compare acute



pro-arhythmic effects and 30-day mortdity. Logidic regresson will be used to
incorporate the effect of covariates.

Time-to-event analyses will be used to describe the rate at which patients assgned
to rate control convert to taking antiarrhythmic drugs and, correspondingly, the rate at
which patients assgned to antiarhythmic drugs discontinue the drug therapy.  For
purposes of the power sengtivity analyses, it was assumed that the latter rate would be
digntly higher, but the reative rates are unknown for comparable sets of pdients.
Grgphicd and longitudind data andyss methods will be used to andyze paiterns of drug
use over time. It would dso be of interet to conduct an observationa andyss of
aurviva after accounting for crossovers in the two groups, dthough this andyss would
have great potentid for biases and would not be a primary analyss.

Andyds of qudity of life messures will be done using intention-to-treat methods.
Snce qudity-of life has many dimensons, other aspects of the patient data will be
incorporated by using both combined outcome measures and multivariate methods.  Both
parametric and nonparametric, as well as semi-parametric approaches such as described
by Hdlsrom, et d. (52), will be used to incorporate both morbidity and deeth in the
outcome. The same condderations of censoring due to death which were discussed
above are gppropriate for the qudity of life data Longitudind data andyss methods will
be used for qudity of life outcomes that are collected a pecified intervas over the
follow-up period.

Since logpitalization and cardiac procedures are expected to be the mgor codts in
this population, number of inpatient days and procedures will serve as surrogate measures
of cos. Covariates which may influence cost such as age, race, gender, and type of
enralling inditution (university or private dinic) will be conddered in the andyss As
for quality of life and the other measures, the impact of any observed cost differences
between the two groups must be interpreted in light of any differences in mortality and
morbidity and anayses which incorporate multiple outcomes will be done.

13. POWER AND SAMPLE SIZE

The dudy is planned as a two-am dinicad trid of patients randomized to
antiarrhythmic therapy or to heart rate control. The primary endpoint is total mortdity. A
total of 5300 patients will be entered into the study over the recruitment period. Under
reasonable assumptions, this sample sze provides the ability to detect a 30% annud
mortality difference with 90% power while taking into acount severa factors that tend to
reduce power.

The target sample size of 5300 patients (2650 per group) was based on the method
of Lakatos (53) which provides estimates of event rates after adjusting for staggered accrual,
losses to follow-up, drop-in rate, noncompliance, and lag in treatment effect. Mortdity rates
were assumed to be smilar across the gtes. The following parameter assumptions were
used:

1. Sgnificancelevd - .05 two-sded



2. Power - .90

3. Patient accrual - uniform accrud of 300 patients over the firs sx months,
followed by uniform accrud of 5000 patients over the next three years. A
two year minimum follow-up, 3.5 year average follow-up, totd study length
of 5.5 years.

4, Annud mortdity rate - 4.2% in the rate control/anticoagulation group (prior
to adjugting for noncompliance, losses, etc.) which is based on the results of
the SPAF-I1 Study (43) and assumes 35% of the enrolled patients are > 75
years of age.

5. Mortdity difference - 30% increase, i.e. from 4.2% to 5.5%, between the rate
control and antiarrhythmic groups respectively, before adjusting for losses,
noncompliance, etc.

6. Loss-to-follow-up - While no loss to follow-up is ever acceptable, an annua
rate of 1% in each trestment group might be expected © be the worst case
scenario. A loss is defined to be a patient who at some point during the
study can no longer be observed for the occurrence of death.

7. Noncompliance - 15% rae of permanent discontinuation of drug in the
antiarhythmic drug therapy group in the fird year after randomization,
followed by 5% discontinuation in the subsequent years.

8. Drop-in - 5% annua rate of patients assigned to rate control and
anticoagulation thergpy but having antiarhythmic drug therapy added. A
congtant annud rate was assumed.

9. Lag time - Zero lag time dnce it is assumed that the antiarrhythmic drug
therapy would take effect dmost immediately after initiation of trestment.

Figures bdow show the power of the trid under various changes in these
assumptions when the sample sze is fixed a 5300 patients. It is assumed that loss to
follow-up, noncompliance, and drop-in occur randomly and are not specific to excessvely
sck or excessively hedthy patients.

Figure 1 gives the power as a function of the mortdity rete in the antiarrhythmic
group when the mortality rate in the rate control group is 4.2%. Mortdity rates in the
antiarrhythmic group are shown ranging from 2% to 6% while the other design assumptions
are as described above. Under these asumptions the study will have power grester than
80% for either an increase or a decrease in mortality greater than 30%.



Figure 1
Power Related to Antiarrhythmic Group Mortality
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Figure 2 shows the loss in power if the crossover rate from antiarrhythmic drug
therapy to rate control in the first year is increased from 15% to 20% or 25%. The power
decreases from 89% to 83% if a 30% increase in mortdity is assumed, and decreases from
83% to 76% if a 30% decrease in mortality is assumed.

Figure 2

Power Loss with Increase in Crossover to Rate Control
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Figure 3 shows the loss in power if the crossover rate from rate control to
antiarrhythmic drug thergpy is increased from 5% per year throughout the study to 10% or
15%. The power decreases from 89%% to 78% if a 30% increase in mortdity is assumed, and
decreases from 83% to 68% if a 30% decrease in mortdity IS assumed.



Figure 3
Power Loss with Increase in Crossover to Antiarrhythmic Drug
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14. SEQUENTIAL MONITORING

A Daa and Safety Monitoring Board (DSMIB), independent of the clinica
investigators, will review the study at least twice yearly and make recommendations to the
NHLBI. The mortdity rates for the two groups and the log rank statistic will be presented a
each medting of the DSMB. The log rank detistic will be compared to a sequentid
boundary for a .05 levd two-sded test determined by an dpha spending function which
corresponds to the O’ Brien-Fleming method (54,55).

15. SUBSTUDIES/ANCILLARY STUDIES

In generd, a substudy is an investigation which reguires little or no additiond data
gathering or teding, whereas an ancillay dudy requires dSgnificant additiona data
collection or procedures.

A. First Antiarrhythmic Drug Substudy

The following substudy is strongly encouraged, but not mandetory, for al Stes:

Randomization of the choice of the firg antiarrhythmic drug for patients assigned to
the rhythm control arm:

Randomization

Sotalol Class| Drug Amiodarone

If randomized to a Class | drug, the choice among avalable (not
contraindicated) Class | drugs will be made by the treating physician:

egsquinidine



eeprocanamide
egdisopyramide
£emoridzine
ezsflecainide
eepropafenone

Limitations on Class | drug use are outlined in Section 9, Interventions.  If
indigible for one am of the substudy, the randomization will be made
between the other two ams If indigible for two of the ams of the
substudy, patients cannot be included in this substudy, and choice of the first
drug will be made by the physcian.

The primary endpoint for this study will be percentage of patients ill on
drug and in sinus rhythm without any cardioversions at 1 year. Secondary
endpoints will include:

%< timeto firgt recurrence of arid fibrillation

ez drid fibrillation prevdence a specified time points (4 months, 1
year)

%5 number of episodes of documented atrid fibrillation per unit of time

%< duration between episodes of atrid fibrillation

&z number of cardioversons

e timeto first cardioverson

Other important endpoints will be:
225 Mortdity
%5 Tolerance
%5 Safety
B. First Rate Control Drug Substudy
The following substudy is dso strongly encouraged, but not mandetory, for al gtes:

Randomization of the choice of the fird rate control drug for patients assigned to the
rate control arm:

Randomization
Cacium Channd blocker ? adrenergic blocker
+ digoxin N AW + digoxin
Individuaized therapy Individuaized therapy

(?combination tllerepy) (Zcombination thf 3y)



Innovative Therapy Innovative Therapy
Petients must be digible for both trestment arms.
The primary endpoint will be adequecy of rate control response with the first
therapy.
C. Other Possible Substudies

The following substudies could be congdered in the future by the Steering
Committes:

%< Holter monitoring to eva uate rate and rhythm control
%< Left ventricular function studies
%5 More detailed functiond capacity assessment

## EChOlTEE - detaled echo evduation, paticulaly prior to
cardioverson

%5 Randomization of innovative therapy

%5 Randomization of AV node modification vs. AV node ablation
%< Randomization of sngle vs multiple Ste pacing

%5 CT scans or other neuroimaging sudies for “slent” CVA’s

%5 Evaluation of clotting parameters with respect to subsequent embolic
events

2 More extensve and detailed qudlity of life measurements
%5 Evauation of the implantable atrid cardioverter defibrillator

16. ORGANIZATION AND COMMITTEES

A. Organization

The AFFIRM study is sponsored by the Nationd Heart, Lung, and Blood Indtitute
(NHLBI) and coordinated by the Clinical Trid Center. Day-to-day management of the
gudy will be primarily the responghility of the Clinical Trid Center, the NHLBI Project
Office, and the Executive Committee. The Steering Committee actions are subject to the
approva of the NHLBI.



1. Nationa Heart, Lung, and Blood Ingtitute

The NHLBI is respongble for the overdl direction of the trid. The NHLBI will
monitor the progress of the study and provide organizational and scientific guidance.

While an Investigationa New Drug application (IND) is not necessary for the drug
treetment proposed in this dudy, if any innovative thergpy requires an IND or
Investigationa Device Exemption (IDE), it will be held by the NHLBI.

2. Dataand Safety Monitoring Board

The Data and Safety Monitoring Board (DSMB) is composed of an independent
group of experts. The primary role of the DSMB is to advise NHLBI on scientific, safety,
ethical, and other policy issues rdating to the sudy. The DSMB mests at least twice a year.
Specific functions include: review of the study protocol, design or operationd changes, and
sudy performance (including progress and findings); formation of recommendations for the
continuation or termination of the study based upon evidence of beneficid or adverse effect
of the therapy or enrollment of a sufficient number of patients, and assurance of safe and
ethica treatment of study participants.

3. Clinicd Trid Center

The Clinicd Trid Center (CTC) is the Satisics & Epidemiology Research
Corporation (SERC) in Seettle, Washington. The CTC has the responsibility of contracting
with the sdected clinical dtes, in close collaboration with the NHLBI. The CTC has
primary responghility for the design of the study, data collection, and datistical andyss of
the results of the sudy. The CTC cdculates sample sizes, develops the Manud of
Operations and pretests al data forms, and designs and implements the randomization
procedure. Moreover, the CTC is responsible for preparing and digtributing regular progress
reports, minutes, and reports for the Data and Safety Monitoring Board; monitoring
endpoint results; ensuring the accuracy and qudity of data collection; and presenting study
andyses. The CTC dso provides training for investigators and study coordinators.

4. Clinicd Invedtigators

The dinicd investigators are subcontractors of the CTC. Clinica investigators
are responsble for screening and recruitment, patient trestment and follow-up, and
collection of dl dinicd informaion and tet data required by the study protocol.
Investigators must be cgpable of innovative therapy as specified in the protocol or be
willing to refer patients to appropriate centers for such therapy. Investigators are paid a
fixed amount for each data form submitted to the CTC.

B. Committees

Committees have specific responghilities for the ongoing process of the tridl.



1. Panning Committee

The Planning Committee was chosen by the NHLBI and consisted of experts in the
field of atrid fibrillation. It was charged with development of the Protocol for the study.

2. Steering Committee

The Steering Committee condgts of the Planning Committee, sdected Principd
Investigators (PI’s) from Clinicad Centers, the PI of the Clinical Trid Center, the Project
Officer of the NHLBI, and any others appointed by the NHLBI. A neurologist is included.
Not dl PI's from Clinicad Stes, even the initid 26 dtes ae included in the Steering
Committee. The NHLBI appoints a Study Chair who presides over the Steering Committee
and represents the Steering Committee as required by the NHLBI. The chair of each
committee liged below is a member of the Steering Committee.  The Steering Committee
meetsin conjunction with annua investigator meetings and at other times as needed.

3. Executive Subcommittee

The Executive Subcommittee conssts of the NHLBI Project Officer, the Steering
Committee Chair, the CTC PI, and others as designated by the NHLBI. It is a subgroup
chosen from the Steering Committee.  This subcommittee meets monthly by conference call
and reviews the progress of the study, recruitment, data quality and adherence to the
protocol. One of its duties is to review other randomized trids for patients who might be
considered candidates for two separate trids. In generd, incluson of AFFIRM patients in
other studiesis discouraged.

4. Recruitment Committee

The Recruitment Committee is charged with the development of recruitment gods,
drategies and aids. This committee may be asked for recommendations regarding specific
center recruitment.

5. Drug Sdection Committee

This committee is composed of clinical investigators and others of appropriate
expertise and is charged with development and maintenance of a list of drug doses and
protocols for trestment for maintenance of snus rhythm, rate control, and antithrombotic

therapy.

6. Innovative Therapy/Device Therapy Committee



This committee is composed of clinicd investigators and others of gppropriate
expatise who will evauate emerging innoveive thergpies for incduson or excluson from
thistrid.

7. Data, Substudy, and Ancillary Study Committee

This committee reviews dl proposds for substudies, ancillary studies, and database
andyses and makes recommendations to the Steering Committee regarding approva. This
committee also reviews any proposed changes to data forms.

8. Authorship and Publication Committee

This committee is charged with reviewing proposed publications and abstracts prior
to submisson and making recommendations to the Steering Committee regarding approval.
This committee will dso make recommendations to the authors regarding content.
Authorship guiddines (induding maximum number of authors per pgper and maximum
number of papers per author) will be established based upon scientific contribution, patient
enrollment, and writing effort, condgtent with the Nationa Inditutes of Hedth/ NHLBI
guiddlines.

9. BEvents Committees

This committee will review dl fad events to cdassfy for mechanism of deeth.
Arrhythmic events will aso be reviewed. A separate committee will review al CNS and
embolic events in the study. Furthermore, other endpoints may require detailed review, as
determined by the Steering Committee, the DSMB, and the NHLBI.

10. Qudity of Life Committee

This committee is composed of investigators and coordinators who have
aopropriate interest and expertise in collection and andyss of qudity of life data. The
committee is charged with monitoring the progress of the Qudity of Life Substudy and
reviewing proposds for andysesinvolving primarily quaity of life deta

17. PUBLICATION POLICY

The Authorship and Publication Committee will review dl publicaions following
the guiddines given below and report its recommendations to the Steering Committee,

A. Data Analysis and Release of Results

The sdientific integrity of the study requires that the data from al dinicd Stes be
andyzed and reported study-wide. Thus, an individud center or group of centers may not



independently report data.  All presentations and publications must protect the integrity of
the mgor objectives of the study; data that would relesse endpoint results will not be
presented prior to the release of the main study results. The timing of presentation of any
data and the venue in which the data are presented will be subject to the review and approva
of the Steering Committee.

B. Review Process

Each paper, abstract, or presentation of previoudy unreported data from the
AFFIRM trid, must be submitted to the Authorship and Publication Committee for review
of scientific merit and of gppropriateness for submission or presentation. Sides or posters
containing data from AFFIRM should be submitted to the Publications Committee before
ther initid presentation. All submissons should be a least three weeks before the
presentation or the abdract deadline  The committee may recommend changes to the
authors and will submit its recommendations to the Steering Committee for approva.

The primary outcome papers present critica endpoint data (such as which treatment
am resulted in the lowest mortdity) for the paticipant group in the trid. The find
determination about whether or not a particular analys's represents a primary outcome will
be made by the Steering Committee.



C. Authorship: Primary Outcome Paper

Authorship on primary outcome manuscripts will be "The NHLBI AFFIRM
Invedtigators'.  For such manuscripts, there will be an gppendix containing the names of the
various organizationd units and their Principal Investigators and Coordinators. The Data
and Safety Monitoring Board will aso be listed.

D. Other Sudy Papers, Abstracts and Presentations

All gudies other than those designated “primary outcome’ fdl into this category.
Papers or abgracts resulting from these studies will have named authorship of individuas
involved, ending with the phrase "and the NHLBI AFFIRM Invedigators'. Suitability of
authorship will be subject to gpprova of the Publications Committee.  Pepers will ether
have an appendix with the names of the organizationd units and their Principd and Co-
Investigators, or a reference to a methods or primary outcome paper with such a lig. All
papers and abgiracts must be gpproved by the Authorship and Publications Committee
before they are submitted.18. CONFLICT OF INTEREST POLICY

Investigators and participants in this sudy should not have sgnificant conflict of
interest with respect to financid holdings in companies which may benefit from the results
of this sudy. Full disclosure of dl ties to pharmaceuticd and device manufacturers will be
required. The Executive Committee, in conjunction with the NHLBI, will determine if a
ggnificant conflict of interex exigs and will make recommendations about courses of
actions.

19. CLOSEOUT PROCEDURE

At the end of the study al gppropriate medica and background information will be
communicated to the patient and the patient's persona physician to aid in future care. The
results and any recommendations will be presented to the patients and participating
physicians. The Invedigators and the Clinicd Trid Center will supply the NHLBI with a
dudy archive of important study documents, computer tapes for the main computer file and
amplified "rectangular™ or "fla" files tha may be more easly used for andyss A
description of the format and how to use the materia will aso be supplied.
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Appendix A

Eligibility Examples
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Time
X = Episode of atrial fibrillation

A
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Appendix B
DRUGSTO AVOID

For patientstaking QT-prolonging drugsto minimizetherisk of Torsades de Pointes

Ventricular Tachycardia

Cacium blockers
Bepridil (Vascor)
Lidoflazine

Psychiatric drugs

Phenathiazines (thioridazine [Mdlail], chlorpromazine [ Thorazing], €c.)
Tricydics (amitriptyline [Elavil], etc.)

Haloperidol (Haldol)

* Doxepin (Sinequan)

Antibiotics

Azithromycin (Zithromax)

Chloroquine (Arden)

Erythromycin (E-Mycin, Ery-Tab, PCE Dispertab, and others) - especidly

intravenoudy

Pentamidine (Pentam, NebuPent)
Trimethoprim-sulfa (Septra, Bactrim)

IV.  Toxins
Arsenic
Organophosphate insecticides
Liquid protein diets
V. Antihigamines
Terfenadine (Seldane), especidly with ketoconazole and/or liver disease or
overdose
Agemizole (Hismand)
V1.  Antihypelipidemics
Probucol (Lorelco)
VIl.  Miscdlaneous (and potentialy risky)

Amantadine (Symmetrd)

Diuretics without potassum, and sometimes magnesum, supplementation
Chlora hydrate

Cisgpride (Propulsid), especialy with ketoconazole

Cocane

Terodiline (Mictrol, Micturin)

Unconfirmed or rarely reported cases of torsades
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