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ConciseReview of Atria Fibrillation: Treatment Update Considerationsin Light

of AFFIRM and RACE

HEATHER L. BLOOM, M.D.

University of CdiforniaDavisMedica Center, Sacramento, California, USA

Summary: Atrid fibrillation (AF) isthe most common clin-
ically sgnificant arrhythmiaseen by clinicians. Prevalenceis
ashighas9.0% in patientsaged = 80 years, and incidenceis
projected to be more than 5.6 million patientsinthe U.S. by
2050. Recently, new trids have challenged the traditional
belief that rhythm control isinherently superior to ratecontrol
inthese patients. Thisarticle reviewsthe basic tenets of treat-
ment for AF and discusses how new trial dataintegrate into
these protocols. A concise treatment algorithm is provided
and new and upcoming more aggressive interventional treat-
ment options are discussed. Thisreview isdesigned to help
thegeneral practitioner decide how totreat patientsin the out-
patient setting, evaluatewhich patients should behospitalized
for management, and which patients should be referred to
acadiologis.
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Introduction

Atrid fibrillation (AF) is the most common sustained ar-
rhythmiain clinical practice, affecting over 2 million persons
intheUS. Withitsincreasing prevalencein our aging popula-
tion, itisaproblemthat continuesto expand. Atrid fibrillation
carrieswithit significant potentia for morbidity and mortality.
Sincethereistill no effective, lasting curefor AF, there con-
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tinuesto be much research involving treatment options. Stay-
ing current in medical consensusisdifficult for both primary
carephysiciansand cardiologists. Thisreview briefly summa:
rizes current consensus, particularly inview of therecent clin-
ica tridlsAFFIRM and RACE, rel eased at the American Col-
lege of Cardiology 2002 Annual Mesting.

Incidence

TheAnticoagulation and Risk FactorsIn Atrial Fibrillation
(ATRIA) study isacross-sectiond study examining the preva-
lenceof AF and estimating theanticipated incidence by 2050.
Inalarge California-based Hedlth Maintenance Organization
(HMO), 17,974 adultsdiagnosed with AF wereidentified. Of
these, 45% wereaged = 75 yearsand the overal prevalence of
AFwas 0.95%. Atrial fibrillation was more common in men
thaninwomen (1.1 vs. 0.8%) and prevaenceincreased from
0.1% among adults aged < 55 yearsto 9.0% in persons aged
> 80years. Among personsaged = 50 years, prevalenceof AF
washigher inwhitesthan in blacks (2.2 vs. 1.5%). Theinves-
tigators estimate that approximately 2.3 million U.S. adults
currently have AF, projected toincreaseto morethan 5.6 mil-
lion by theyear 2050 with morethan 50% of affected individ-
uds aged =80 years.! This study agrees with prior known
rates of prevalence and incidence in the Framingham study
and other sources.

Definition

Atrid fibrillation is a supraventricular tachyarrhythmia
characterized by chaotic atria activity with ineffective me-
chanical function. The ability to maintain AFisdependent on
multiple factorsincluding atrial size, fibross, stretch, mass,
autonomic tone, and heterogeneity of atrial tissue. The elec-
trocardiogram (ECG) is characterized by variable irregular,
low-amplitude oscillations that correlate with atria ratesin
excessof 300/min. Regular Pwavesarereplaced by fibrillato-
ry wavesthat vary in amplitude, frequency, andtiming. Itisa
common misconceptionthat if avisible Pwaveispresent, the
diagnosisof AFisexcluded. Inactuality, diffuseelectrical ac-
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tivity ispresent in both atria, and the presence or absence of a
visible Pwave dependson the net vector sum of that electrica
activity. Thiselectrica activity, however, isunlikely to corre-
spond to amechanical contraction. These Pwaveswill occur
a anirregular rate, with avariableamplitude. Theventricular
rate depends on characteristics of the atrioventricular (AV)
node, the balance of sympathetic and parasympathetic tone,
and the presence of medicationsthat ater these conditions. If
the AV node is normal, the ventricular rate can reach 200
beats/min or more.2

M echanism

Atrid fibrillation requirestwo components, aninitiator and
the presence of substrate that will alow it to persist. Histor-
icdly, there are two different proposed modelsfor electrica
activation: the “focal” hypothesis suggests that AF comes
from multiple areas of ectopic automaticity,3 and the“ multi-
plewavelet” hypothesis suggeststhat AFistheresult of mul-
tiple tiny reentrant circuits that interfere with one another.4
Approximately 30 to 45% of paroxysmal cases and 20 to
25% of persistent casesof AF occur inyounger patientswith-
out demonstrable underlying disease (lone AF).> Lone AFis
often attributed toidiopathic atrid fibrosis® Inthelast severd
years, eectrophysiologists have observed that AF can beini-
tiated by many different atrial tachyarrhythmias, most com-
monly premature atrial contractions (PACs). Many of these
arisefromresidual |eft atrial musculature that surroundsthe
pulmonary veins and thus provide a possible source for po-
tentially curative ablation.”

Clinical Presentation

Atrid fibrillation can be associated with virtualy any car-
diopulmonary or systemic disease. Hypertension is most
common, and hyperthyroidism, alcohol abuse, mitra valve
disease, and pulmonary embolism are other commonly asso-
ciated conditions. Patients present with arange of symptoms:
none, pd pitations, systemic embolism or cardiovascul ar acci-
dent, syncope, angina, exercise intolerance, and congestive
heart failure (CHF).

Clinical Evaluation

Petients need not be admitted to the hospital unless they
are hemodynamicaly unstable, symptomatic of CHF, or are
experiencing unstable angina. Even anticoagulation with
coumadin can be safely started on an outpatient basis. Appro-
priate evaluation can beinitiated in the outpatient setting in
onevisit, toinclude history and physical examination, ECG,
transthoracic echocardiogram, and blood testing for thyroid
function tests, electrolytes, and hemoglobin. If thereis any
suggestion of pulmonary disease or CHF on physical exami-
nation, chest x-ray should also be taken to evaluate both

parenchymal diseaseand vascularity. Theechocardiogramis
useful for prognosis and to evaluate for underlying heart dis-
ease, atrid size, and thrombus. If thereisambiguity inthedi-
agnosis, frequency, or presence of paroxysmd disease, aHol-
ter monitor may beindicated; if concernishigh for thrombus,
or if anticoagul ation posesahigh risk, atransesophaged echo-
cardiogram (TEE) may beindicated; if the patient has recur-
rent, problematic symptoms after aggressive treatment, refer-
ral to an electrophysiologist isindicated.

Treatment (Fig. 1)

Atria fibrillation can be divided into three categories:
paroxysmal, persistent, and permanent. Paroxysma AFisAF
that hasoccurred and resolves, thenrecurs. Persstent AFisAF
that doesnot resol ve spontaneoudy, but aggressive attemptsto
perform cardioversion have not yet been attempted. Perman-
ent AF is AFthat has been unresponsive to multiple attempts
to cardiovert.

Unstabl e patientsshould undergoimmediate cardioversion.
Thisdiscussonwill belimited to outpatient treetment of AFin
stable patients. The tenets of trestment consist of reducing
symptomsand preventing stroke. Rateand rhythm control are
the two basic treatment options. With rate control treatment,
patientsremain in AF and are given rate-controlling drugsto
dow the ventricular response and anticoagul ation therapy as
appropriate. With rhythm control trestment, patientsaregiven
antiarrhythmic drugs and are cardioverted as necessary to ob-
tainand maintain normal sinusrhythm (NSR). Ineither casg, if
symptoms areresistant to trestment, various deviceand abla-
tiontherapiesare possible; thesewill bementioned | ater.

Anticoagulation with coumadin to a target International
Normalized Ratio (INR) of 2.0-3.0isindicated for dl patients
who do not meet criteriafor lone AF and who are not success
fully maintained in snusrhythm. Lone AFisdefined asAFin
apatient aged < 65 years, with astructurally normal heart and
who has never had atransent ischemic attack (TIA), aCVA,
or athromboembolic event.

Cardioversioniseectrical or chemical, and should bedone
either within 48 h of onset of AF or after 4 weeksof therapeu-
tic anticoagulation. Anticoagulation needsto be maintained
for an additional 34 weeks after successful cardioversion.
For recent onset AF, many patients convert spontaneously
within 48 h of onset.® No study has directly compared phar-
meacologic with electrical cardioversion; electrical cardiover-
sion appearsto be more efficacious. Drugs with proven effi-
cacy when administered within 7 days include dofetilide,
ibutilide, propafenone, flecainide, amiodarone, and quini-
dine. Only dofetilideiswell documented to be efficaciousin
cardioversion of AF of >7 days duration.® (See Table | for
drug optionsin atrid fibrillation.)

Inthe Assessment of Cardioversion Using Transesophaged
Echocardiography (ACUTE) trial, 1,222 patients were ran-
domized to conventional therapy versus TEE-guided cardio-
versonwith ashorter period of anticoagulation.1? Eight-week
results showed five embolic eventsin the TEE group (0.8%),
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TaBLE | Useof antiarrhythmic drugs?

eart disease, or prosthetic valves.

Condition Normal CHF CAD (normal EF) LVH>14cm
Firgtline Flecainide, Amiodarone, Sotolal, Amiodarone
propafenone, dofetilide amiodarone,
sotolol dofetilide
Secondline Amiodarone, Disopyramide,
dofetilide procainamide,
quinidine
Thirdline Disopyramide,
procainamide,
quinidine

Abbreviations: CHF = congestive heart failure, CAD = coronary artery disease, EF = gectionfraction, LVH =|&ft ventricular hypertrophy.

and three embalic events in the conventiond therapy group
(0.5%) (p = 0.5). Both mgjor and minor bleeds were more
common in the corventional arm (5.5 vs. 2.9%, p=0.03). In
the TEE arm, mortality was higher at 2.4 versus 1.0% in the
conventiona treatment group, but just missed statistical Signif-
icance (p = 0.06). Slightly more patientsinthe TEE arm were
insnusrhythm at the end of the study (52.7 vs. 50.4%). Many
doctors use these resultsto justify TEE-guided cardioversion
to reduce duration of anticoagulationin patientsat higher risk
for bleeding complications. Some believe, however, that the
increased incidenceof CVA and mortdity inthe TEE groupre-
quiresfurther evaluation before utilizing thistreatment option.

Prior to the Atria Fibrillation Follow-up Investigation of
Rhythm Management (AFFIRM) trid, initid therapieswere
usually attemptsto restoreand maintain NSR, 1 which wasex-
pected to lead to decreased morbidity. However, restoration
and maintenance of sinus rhythm has proven difficult, time
consuming, and expensive both for physician and patients. The
AFFIRM trid wasdesigned to examinewhether thistradition-
al rhythm normalization approach was beneficial compared
withthelessaggressive strategy of rate control and anticoagu-
lation. TheAFFIRM trid enrolled 4,060 patientsat 213 sitesin
theU.S. and Canada. Included patientshad AF and at least one
other risk factor for stroke, including age= 65 years, hyperten-
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sion, diabetesmdlitus, or CHF. Mean agewas 69 (minimum
65). Patientswererandomly assigned to rhythm or rate control
and werefollowed for an average of 3.5 years. Patientstreated
with rate control could betreated with digoxin, betablockers
and/or cacium-channel blockers, and anticoagulation. Heart
rategoal was< 80 beatsminat rest and < 110 bestsminduring
6-minwalk testing. Petientstreated with rhythm control were
given amiodarone, sotolol, propafenone, procai namide, quini-
dine, flecainide, disopyramide, and/or moricizine. At theend
of the study, 63% of the rhythm group and 35% of the rate
groupwerein NSR. Therewas no differencein the combined
endpoint of deethand CVA. Theoverdl CVA ratewasapprox-
imately 1%, with adightly higher rate in the rhythm group.
Hogpitalizations were higher in the rhythm control group
(1,374, 80%Vs.1,220, 73%). Deathsweredightly more preva-
lent in the rhythm control group, but did not reach Stetistical
sgnificance. Adversedrug effectswere more common in the
control group. Therewas no benefit to rhythm control in qual-
ity of lifeor improved cognitivefunction. Trestment intherate
control group waslesscostly duetothe cost of antiarrhythmic
drugsand thenumber of hospitdizations.

This outcome was reinforced by the Comparison of Rate
Control and Rhythm Control in Patientswith Recurrent Per-
sistent Atrial Fibrillation (RACE) trial, which was carried out
in 35 hospitalsin the Netherlands. 12 The hypothesisof RACE
was that rate control of chronic AF isnot inferior to rhythm
contral. Inall, 522 patientswith amean age of 68 yearswere
randomly assigned to rate or rhythm control. In the rhythm
control group, patientsunderwent seria antiarrhythmic thera:
py, initially with sotolol, then flecainide or propafenoneasthe
second agent, then amiodarone. Some patientsunderwent AV
nodal ablation. Intherate control group, anticoagulation was
given to atarget INR of 2-3.5. Rate control drugs included
beta blockers, calcium-channel blockers, and digoxin. Pri-
mary endpoint wasacompositeof cardiovascular desth, CHF,
hospitalization, thromboembolic complications, severe bleed-
ing, pacemaker insertion, and “ savere adverse effects” At 3-
year follow-up, 40% of therhythm control and 10% of therate
control arm were in sinus rhythm. Primary endpoints were
found in 17.2% of therate control group and in 22.6% of the
rhythm control group, with the conclusion that thereisno dif-
ferencein the composite endpoint between thetwo Strategies.
Thromboembolic eventswereagain higher intherhythmthan
intherate control group (7.5vs. 5.5%).

Discussion

The AFFIRM and RACE trids demongtrate that rate in-
stead of rhythm control isan acceptable and possibly prefer-
abletherapeutic modality in acertain subset of patients. Care-
ful examination of the patient popul ations showsthat enrolled
patientswere older (average 68-69 years) and were minimal-
ly symptomeatic. Thus, theseresults are not necessarily gener-
alizabletodl patientswith AF, particularly thosewith symp-
toms. Optimal trestment for young patients with lone AF, or
patientswith highly symptomatic AF hasyet to be ascertained.

Itisof concernthat higher ratesof thromboembolism occurred
in patientsrandomized to rhythm control in both sudies. Most
of these patients were either not undergoing anticoagulation
therapy or had subtherapeutic INRsat thetime of their events.
That, combined with the poor successratesof maintaining si-
nus rhythm with antiarrhythmic agents, suggests that physi-
ciansmust be extremely cautiousin discontinuing anticoagu-
lation in patientswho are placed on antiarrhythmic therapy.

Catheter Ablation of Atrial Fibrillation

Programmed dectrical stimulation of the heart was devel-
opedinthelate 1960sasaway to study cardiac arrhythmias. It
wasnot until the 1980s, when it wasfound that pathwaysthat
allowed the arrhythmiato persist could be successfully eradi-
cated, that catheter ablation was devel oped asapotentia ther-
apy. Inthelast few years, increasing numbersof these ablative
procedures have been performed in patients with AF. Atria
fibrillation often originatesfrom the ostium of oneor upto al
four of the pulmonary veins. Therefore, inits ssimplest form,
catheter ablation of AF consists of advancing a catheter with
aloap at thetip containing 10 or 20 tiny electrodes (Lasso®
Circular Mapping Catheter, Biosense Webster, a Johnson &
Johnson company, Diamond Bar, Calif., USA) and position-
ing it sequentially at the entrance of each of the pulmonary
veins. Radiofrequency current isthen delivered to removeany
electrical connection with the atria. There are several more
complex methods, which frequently include various ways of
drawing “lines’ of tissueinjury toisolate areas of the atriaor
pulmonary veins. Insaect patients, successrateshavebeenas
high as 90% with theinitial procedure, but recurrence can be
ashighas50%. At afew experienced centers, AF ablation can
be performed in only afew hours, but most often procedure
timesare4-6 h, or evenlonger. In addition, atrial flutter often
coexistswith AF and requires additiond ablation sites, usual-
ly over theisthmusregionintheright atrium.13

Although most ectopic besats originate from remnant my-
ocardia tissue in the pulmonary vein orifices, ectopic beats
can aso originate from the superior vena cava, cristatermi-
nalis, coronary sinus, ligament of Marshall, or | eft atria poste-
rior free wall. Extra beats coming from these locations aso
complicatethe procedure.* A limitation to ablation of AF is
that only very select groupsof patientshavebeen studied. The
greatest successes are in younger patients with paroxysmal
AF and no structural heart disease, or with someclinical sug-
gestion of afocal source of their AF. Although cure rates of
60-85% have been reported in these groups, duration of cure
isgtill unknown, asfew long-term ratesare available. Results
for perdstent AF are not asgood. It is unclear whether these
treatmentswill continueto protect individuasover timefrom
recurrence and stroke. Because of the potential risk and com-
plexity of catheter ablation, theideal candidates should have
frequent epi sodes, significant symptoms, drug refractory AF,
and preferably paroxysmal rather than permanent fibrilla-
tion.1> Complications such as groin hematoma, pulmonary
vein stenosis, cardiac perforation, tamponade, or stroke can
occur during ablation, but seriouscomplicationsarerare.
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Open-heart surgical techniques have been developed to
treat AF. Most common is the Maze procedure, which in-
volves making acomplex seriesof incisonsdesigned to iso-
late the | eft and right atrium electrically, thus preventing the
formation of atrid waveletsthat resultin AF. Cureratesof up
to 85% have been reported, but morbidity is high and some
mortality is present. Catheter-based maze proceduresare cur-
rently under study and show somepromisefor futurecurewith
less attendant risk than open surgery, but preliminary results
aremixed.

Prognosis

Therateof norvalvular CVA is5-7% per year without anti-
coagulation. Based on Framingham data, the rate of CVA in
pati entswith rheumatic heart diseaseis 17 timeshigher thanin
patients with other fibrillators.16 Therisk of stroke increases
with age; in the Framingham Study, the annual risk of stroke
attributableto AF increased from 1.5%in participantsaged 50
to 59 yearsto 23.5% for those aged 80to 89 years.1” Mortdity
ratesfor patientswith AF are approximately double those of
thenormal population; however, thisappearsto bestrongly in-
fluenced by the presence and severity of other underlying dis-
ease, particularly heart disease. On the other hand, patients
with metabolic causes, particularly hyperthyroidism, havere-
markable successwithlong-term cureand minimal morbidity
when the underlying metabolic problemistreated. Twotrias
of patientswith CHF showed mixed influence of AF on mor-
tality: the Veteran's Administration Heart Failure Trids
(V-HeFTI and 1) that studied outcomesof patientswith heart
failurefound noincreased mortality in patientswith both heart
failure and AF; the Studies of Left Ventricular Dysfunction
(SOLVD) trid, however, showed a mortdity of 23% in pa
tientsin NSR compared with 34% in similarly matched pa-
tientswith AF. Death wasdueto CHF in these patients.18. 19

Quiality of Life

Although stroke accountsfor ahigh percentage of function-
a impairment in patientswith AF, trestment medi cationsand
the rhythm disturbance itself cause many symptoms. One
study found that 68% of patientswith paroxysma AF consid-
ered their diseaseto disrupt their life significantly; thisdid not
corrlatewith frequency or duration of events.

Conclusion

Atrid fibrillation remainsacommon probleminmedicine;
its incidence is projected to increase significantly over the
next few decades. Optimal treatment strategy has yet to be
clarified, especialy because of the large variance in presen-
tation and degree of symptoms among different patients. Ef-
fective stroke prevention remainsan important consideration.
Recent triads suggest that patients with minimal symptoms
may be better served with smplerate control and anticoagu-
lationrather than aggressive attemptsto restore sinusrhythm,
particularly as attempts to maintain sinus rhythm are costly,

timeintensive, and ineffective. For patientswith problematic
symptoms, antiarrhythmic drug therapy is the first line of
therapy, but newer, invasive procedures are being devel oped
and refined. So far, theseinvasive therapies have shown effi-
cacy only in limited patient populations. It is hoped that as
medical knowledge of the mechanisms of AF continuesto
progress and technol ogies continue to be refined, improved
optionswill becomeavailable.
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