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Summary: Atrial fibrillation is the most prevalent clinically relevant arrhythmia; a major cause of morbidity and hospitalization. Addi-
tionally, atrial fibrillation carries a significant risk of thrombo-embolic events, specifically cerebrovascular accident. Among the most
prevalent risk factors for atrial fibrillation, hypertension not only has the strongest correlation but is also the most prevalent. The re-
nin-angiotensin-aldosterone system represents a prime target for the treatment of hypertension through the use of angiotensin-converting
enzymes inhibitors and angiotensin Il receptor blockers. In addition to blood pressure control, these medications have been shown to
reduce the occurrence of atrial fibrillation. They have been shown to have effects at the cellular level in preventing atrial fibrosis. Addi-
tionally, these medications may prevent the development of atrial fibrillation, reduce the duration of atrial fibrillation, and facilitate elec-
trical cardioversion in patients with the arrhythmia. Therefore, patients with, or at risk for atrial fibrillation may benefit from treatment
with renin-angiotensin-aldosterone system antagonists; deriving benefits from these medications beyond simple blood pressure control.
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Inhibitory angiotenzin konvertujiciho enzymu a blokatory receptori pro angiotenzin Il v 1é¢bé fibrilace sini

Souhrn: Fibrilace sinf je nej¢astéjsi klinicky vyznamnou arytmif a vyznamnou p¥ic¢inou morbidity a hospitalizaci. Fibrilace sinf je navic spo-
jena s vyznamnym rizikem tromboembolickych p¥ihod, obzvlasté cerebrovaskularnich. Uvazujeme-li nejbéznéjsi rizikové faktory spojené
s fibrilacf sini, je hypertenze faktorem, ktery s fibrilaci sini koreluje nejsilnéji, a je také rizikovym faktorem nej¢astéjsim. Renin-angioten-
zin-aldosteronovy systém predstavuje primarnf cil |é¢by hypertenze za pouziti inhibitord angiotenzin-konvertujiciho enzymu a blokatord
receptor(l pro angiotenzin Il. P¥i pouZiti téchto |écivych pFipravkd bylo kromé kontroly krevniho tlaku prokazano snizenf vyskytu fibrilace
sini. Tato léciva jsou na bunécné drovni Gcinna v prevenci fibrézy sini. Mohou navic zabrariovat rozvoji fibrilace sinf, zkracovat dobu
trvani fibrilace sini a podporovat elektrickou kardioverzi u pacientd s touto arytmii. Pacienti s fibrilaci sini nebo s rizikem fibrilace sinf
proto mohou mit prospéch z 1é¢by antagonisty renin-angiotenzin-aldosteronového systému; tato |éciva jim pfinesou terapeutické vyhody
presahujici prostou kontrolu krevniho tlaku.

Kli¢ova slova: inhibitory angiotenzin-konvertujictho enzymu - blokdtory receptor( pro angiotenzin Il - fibrilace sini - antagonisté
renin-angiotenzin-aldosteronového systému - cerebrovaskularni pfihoda

Atrial Fibrillation is the most prevalent
clinically relevant arrhythmia. It is esti-
mated that over 2 million people in the
United States along with over 4.5 mil-
lion Europeans carry the diagnosis of
atrial fibrillation [1]. Worldwide pre-
valence is expected to increase as de-
veloping countries experience an aging
of their populations. The prevalence of
atrial fibrillation has a clear relation-
ship to age, rising from 0.1% in pa-
tients younger than 50 to almost 10%
in those over 80 years old [2]. Atrial
fibrillation is associated with signifi-
cant morbidity and mortality along
with substantial economic costs asso-
ciated with both treatment and com-

1138

plications [1,3]. Previous studies have
shown relative equivalency between
rate and rhythm control, along with
prevention of adverse events; most
notably stroke [4]. However, with the
prevalence of atrial fibrillation rapidly
increasing, a third strategy may be pre-
ferable: prevention.

Multiple conditions have been iden-
tified as risk factors for the develop-
ment of atrial fibrillation. First and fo-
remost among these is hypertension
[1]. While other conditions including
valvular and coronary heart disease,
left ventricular hypertrophy, and con-
gestive heart failure are clearly asso-
ciated with the development of atrial

fibrillation, hypertension is the most
prevalent risk factor and can be readily
treated in most patients [5,6]. Hyper-
tension is not only epidemiologically
associated with atrial fibrillation, but
has been shown, over time, to effect
cardiac remodeling which ultimately
leads to atrial fibrillation. Longstan-
ding hypertension can lead to diastolic
dysfunction, which in turn causes left
atrial dilatation and fibrosis [1]. Left
atrial fibrosis and atrial remodeling
may lead to heterogeneity in atrial re-
polarization allowing for the develop-
ment of atrial fibrillation [7].
Treatment of hypertension has been
shown to reduce the incidence of atrial
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fibrillation [8-10]. While the relative
risk of developing atrial fibrillation
related to hypertension is low (RR:
1.4-2.1) [6], the high prevalence of
hypertension and the relative ease of
treatment make hypertension a prime
target for intervention. Control of
blood pressure prevents the forma-
tion of left ventricular hypertrophy, in
turn lowering the incidence of diastolic
dysfunction and related left atrial di-
latation. This in turn may prevent in-
creased atrial fibrosis and electrical re-
modeling, an integral component in
the development of atrial fibrillation
[7].

The renin-angiontensin-aldosterone
system (RAAS) has been shown in mul-
tiple models to influence the forma-
tion of atrial fibrosis through a num-
ber of receptors [11,12]. It is known
that angiotensin Il influences cardiac
cell proliferation and growth, along
with the formation of fibrous tissues.
Alterations in the RAAS cascade as
may be seen with hypertension, may
lead to the proliferation of fibrous tis-
sues, altering the pattern and timing
of atrial repolarization [13,14]. Addi-
tionally, high angiotensin Il states as-
sociated with hypertension may lead
to left ventricular hypertrophy which in
turn may lead to left atrial dilatation,
further raising the risk of atrial fibril-
lation [15]. Given the role which an-
giotensin Il plays in the development
of atrial fibrillation, angiotensin con-
verting enzyme inhibitors which lower
serum levels of angiotensin Il may re-
duce the frequency of atrial fibrillation,
especially in hypertensive patients.

Several cohort studies have shown
an association of RAAS blockade and
a reduction both in incidence of atrial
fibrillation as well as stroke [16-18].
Until recently, prospective studies eva-
luating the role of the RAAS blocking
medications on the prevalence of atrial
fibrillation specifically in hypertensive
patients have not be available. The
Captopril Prevention Project (CAPPP)
enrolled over ten thousand patients
comparing conventional therapy with
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captopril for hypertensive patients.
Overall, no significant difference was
observed in the primary endpoint of
cardiovascular morbidity and morta-
lity. Additionally, there was no diffe-
rence seen between captopril and con-
ventional therapy in the rate of new
onset atrial fibrillation [19]. The Swe-
dish Trial for Old Patients with Hyper-
tension-2 (STOP-2) trial was similar in
both design and outcome. In STOP-2,
over six thousand patients with hyper-
tension were randomized to one of
three arms: calcium channel blockers,
ACE inhibitors, or conventional the-
rapy [20]. Patients were followed for
up to six years with a primary endpoint
of fatal cardiovascular events. The de-
velopment of atrial fibrillation was as
secondary endpoint. Similar to the
CAPPP trial, STOP-2 showed no dif-
ference in either the primary endpoint,
nor a reduction in new onset atrial fib-
rillation between conventional therapy
and therapy with ACE inhibitors [20].
It should be noted that these two trials
determined the incidence of atrial fib-
rillation through adverse event repor-
ting followed by electrocardiogram,
rather than through serial electrocar-
diographic evaluations.

Most recently, the Valsartan An-
tihypertensive Long-Term Use Eva-
luation (VALUE) trial examined the
effect of an angiotensin receptor bloc-
ker on the incidence of atrial fibrilla-
tion in hypertensive patients. Prospe-
ctively enrolling over fifteen thousand
patients, this trial compared valsartan
with amlodipine + additional hyper-
tensive therapies. At a mean follow-up
of 4.2 years, there was no difference
in the primary endpoint of cardiova-
scular morbidity or mortality. Howe-
ver, in contrast to the CAPPP and
STOP-2 trials, VALUE did show a sig-
nificant reduction in atrial fibrillation.
This included subgroup analysis which
showed an absolute overall lower
rate of atrial fibrillation with valsar-
tan (3.67%) vs amlodipine (4.34%;
p = 0.0455). In those patients who de-
veloped atrial fibrillation, there was
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a similar reduction in the absolute rate
of persistent atrial fibrillation (1.35%
vs 1.97%; p = 0.0046) in the valsar-
tan group; however when adjusted for
age, and other comorbidities these re-
ductions were not statistically signifi-
cant [21]. In contrast to CAPPP and
STOP-2, VALUE specified the develop-
ment of atrial fibrillation as a pre-spe-
cified endpoint and allowed for serial
electrocardiograms to screen for the
presence of atrial fibrillation [21].

Similar studies have used post-hoc
subgroup analysis to determine the ef-
fect of RAAS altering medications on
atrial fibrillation. The Losartan Inter-
vention for End Point Reduction (LIFE)
study compared losartan with atenolol
in patients with both hypertension and
left ventricular hypertrophy. The LIFE
study showed a statistically significant
reduction in the combined endpoint
of death, myocardial infarction, or
stroke. Additionally, subgroup analysis
showed a reduction in new onset atrial
fibrillation in those treated with losar-
tan with an occurrence rate of 6.8 per
1 000 person years compared with
a rate of 10.1 in atenolol treated pa-
tients (p < 0.001) [22]. Furthermore,
there was significant prolongation of
time to occurrence of atrial fibrillation
in the losartan group. In contrast, sub-
group analysis of the Heart Outcomes
Protection Evaluation (HOPE) study
compared ramipril to placebo in over
nine thousand patients. While this trial
did show significant reduction in mor-
tality and cardiovascular endpoints,
further analysis did not reveal any re-
duction in the incidence of atrial fib-
rillation [23]. The recently published
ONTARGET trial comparing telmisar-
tan with ramipril, alone or in combi-
nation, in over nine thousand patients
also did not show a significant diffe-
rence in new onset atrial fibrillation
across any group [24].

Further evidence for the role of the
RAAS blockade in the treatment of
atrial fibrillation has come from data
collected after electrical cardioversion
[25-28]. Several studies have shown
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that the use of RAAS modifying medi-
cations have the potential to both fa-
cilitate successful direct current elect-
rical cardioversion, as well as, prolong
the time which sinus rhythm is main-
tained post procedurally. A large re-
trospective study [26] recently showed
that patients pretreated with ACEls
were more likely to be successfully
cardioverted (96% vs 80%; p = 0.04),
but were no less likely to remain in
NSR at one month follow-up (49% vs
50%; p = NS). Other prospective stu-
dies have shown that use of the ARB
Irbesartan with amiodarone facilita-
tes the maintenance of sinus rhythm
after cardioversion. Madrid et al fol-
lowed 154 patients in atrial fibrillation
for > 7 days through cardioversion and
then for an additional 254 days (me-
dian) [25]. While there was no diffe-
rence seen between groups in achieve-
ment of NSR (51.9% vs 43.9%; p = NS),
those patients treated with the ARB
and amiodarone were more likely to
remain in sinus rhythm at the end of
the 254 day follow up period (83.5%
vs 52%; p = 0.0070).

Recent meta-analysis has been per-
formed to clarify these opposing stu-
dies. The difference in results suggests
that RAAS blockade may be more ef-
fective in certain populations. Healey
et al [29] examined 11 trials with
56,308 patients evaluating the role
of RAAS blockade in atrial fibrilla-
tion. ACEls and ARBs were associated
with an overall 28% relative risk redu-
ction in atrial fibrillation (Cl 15-40%;
p = 0.0002). No significant difference
was seen between patients treated
with ACEI vs ARB. Those patients with
a history of CHF or LVH derived the
most benefit from use of RAAS bloc-
kade with 44% RR reduction and 29%
respectively. Further subgroup ana-
lysis did not show a significant rela-
tive risk reduction of atrial fibrillation
in patients with hypertension alone.
Meta-analysis also revealed improved
suppression of atrial fibrillation fol-
lowing cardioversion (48% RRR, 95%
Cl 21-65%). No other group derived
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significant reduction in atrial fibrilla-
tion with RAAS blockade.

Conclusion

Clearly, there is a strong relationship
between the rennin-angiotensin-al-
dosterone system and the develop-
ment of atrial fibrillation. The effects
of these medications through blood
pressure control, and also through ef-
fects on atrial electrical remodeling
allow these medications to alter the
course of the disease. These effects re-
sult in both pathophysiologic and cli-
nical changes in the natural history of
atrial fibrillation, not only through pre-
venting recurrence of atrial fibrillation,
but perhaps through prevention of the
disorder itself. Multiple studies have
shown that patients with high risk co-
morbidites: hypertension, congestive
heart failure, and myocardial infarc-
tion, may benefit from these effects
not only through direct hemodyna-
mic effects of the RAAS medications,
but also through the potential benefit
of arrhythmia reduction. However, re-
cent meta-analysis showed risk reduc-
tion only for those patients with heart
failure and left ventricular hypertro-
phy. Overall, patients with or at risk
for atrial fibrillation may benefit from
treatment with renin-angiotensin-al-
dosterone system antagonists; deri-
ving benefits from these medications
beyond simple blood pressure control.
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