Statin and Atrial Fibrilation; When does it work?
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Abstract
In the recent years, some clinical and experimental studies have suggested that the use of statins may
protect against atrial fibrillation (AF). A relation between inflammation and the development of AF has
been described, and the potent anti-inflammatory and antioxidant properties of statins may make them
effective in preventing the development of AF. A global analysis of the literature suggests that the use of
statins is associated with a decreased risk of incidence or recurrence of AF in some cases. However, this
beneficial effect is not seen for all types of AF in all the patients. The use of statins seems associated 1)
with a lack of benefit in primary prevention of AF, 2) with a significant but heterogeneous decreased risk
of recurrence of AF in secondary prevention, and 3) with a very significant and homogeneous reduction
for the risk of post operative AF. An intensive lipid lowering statin regimen does not provide greater
protection against AF. Patients with coronary heart disease are currently treated with statins in most
cases, and this may not have an impact on their treatment. In contrast, it remains to determine more accurately if statins may bring a significant benefit for some AF patients without any type of established
atherosclerotic disease or with a low risk of atherogenesis. Since it remains uncertain whether the suppression of AF in these patients is beyond doubt beneficial, prescribing statins for this purpose alone
should not be recommended at the present time.
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Introduction
In the recent years, some clinical and experimental
studies have suggested that the use of statins protect against atrial fibrillation (AF).1 Statin is generally included in the so called “upstream therapies
for AF”, which also comprise a variety of agents,
such as those targeting the renin–angiotensin system (angiotensin-converting enzyme inhibitors
and angiotensin receptor blockers), N-3 polyunsaturated fatty acids and steroids.2 The growing interest in evaluating these agents in patients with AF is
based on the recognition that pathologic remodel-

ing within the atria plays a critical role in promoting and maintaining AF. In a meta-analysis published in 2007, it was found that the use of statins
was significantly associated with a 61% decrease
in the risk of incidence or recurrence of AF in patients in sinus rhythm.3 Only randomized, rather
small, short-term studies that compared statin
with no-statin therapy were available at this time.
It is possible that this early meta analysis was
affected by a publication bias leading to a positive result. Moreover, the level of significance on
some of these positive results was rather low,
and the beneficial effect of statins was significant
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neither in the subgroups of patients in secondary
prevention of AF nor for primary prevention of
new-onset or postoperative AF. Insufficient clinical data are currently available for recommending
statins for the prevention of AF.4 Moreover, there
have been recent negative results in trials prospectively evaluating the benefit of statins in AF.
Several meta analyses (13 at least) have then been
published on the effect of statin on incidence or
recurrences of AF and they had surprisingly different conclusion .3, 5, 6, 7, 8, 9, 10 , 11, 12, 13, 14, 15, 16 A main
reason for discrepancies in these meta analyses is
that they focused on different types of AF. As a
result, the clinician may thus be unconvinced that
statin play a meaningful role to prevent AF in all
the patients prone to this arrhythmia, unless he
has some further explanations.

Possible Mechanisms of Antiarrhythmic Effects of Statins against Atrial Fibrillation
Inhibitors of the 3-hydroxy-3-methylglutaryl coenzyme A reductase (statins) have been shown
to decrease cardiovascular mortality and morbidity in both primary and secondary prevention of
cardiovascular diseases.17 More recently, studies
have demonstrated statins to be beneficial beyond
their cholesterol-lowering effects.18 The pleiotropic effects of statins have also been postulated to
have antiarrhythmic properties.1,19
It has been suggested that part of the mortality
benefit conferred by statins is the result of a decrease in the development of ventricular tachyarrhythmias.7 The use of statins has also been suggested to protect against AF in some experimental
studies. A relation between inflammation and the
development of AF has been described, and the
potent anti-inflammatory and antioxidant properties of statins may make them effective in preventing the development of AF,20,21 as well as the effects
on improving endothelial dysfunction.22,23 The potential effect of statins as anti-inflammatory drugs
might be unrelated to their effects on LDL particles.9 It is possible that low doses of statin may be
effective in reducing inflammation independently
of its effect on LDL cholesterol reduction.
Mechanisms of AF may vary in different groups
of patients. Benefit seen in some groups of patients may be due to different protective effects
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and results cannot be extrapolated to all clinical
settings. Significant heterogeneity in odds ratio
seen in published meta analysis reflect this heterogeneity of clinical settings. Moreover, some
important pathophysiological information is often missing or is rather unclear in clinical studies,
like the assessment of the degree of LDL lowering
vs occurrence of AF (done with other events with
statin therapy) or the determination of whether
the benefit was seen because some type or dose of
statins were used or because low LDL levels were
achieved.

Primary Prevention of AF
Prevention of Post Operative AF
A significant issue when analyzing the effects of
statin on AF may in part be related to the possible
misclassification of post operative AF as new onset AF. A therapy decreasing the risk of a first episode of AF may be considered efficient for primary prevention. However, the obviously different
problem of a first episode of acute post operative
AF makes it different from new onset AF in others
settings. Since the effect of statin is clearly more
beneficial in these patients, it is really needed to
analyze separately the 2 groups of patients with
new onset AF not related to surgery, and those
with post operative AF.
If some efficiency of statin against AF is more apparent in the literature, it is for the prevention of
post operative AF. The benefit of statin therapy
is significant in prevention of post operative AF
and AF reduction ranges from 40 to 60% in this
setting. 7,8,9,10,11,12 Almost all of the literature in the
field pertains to cardiac surgery. Postoperative AF
patients were monitored for at least 3 and up to
30 days. Since the risk of developing postoperative AF is greatest in the first postoperative days
and lower after day 10, these periods of follow-up
were sufficient. In the randomized ARMYDA-3
trial enrolling 200 patients, treatment with atorvastatin 40 mg/d, initiated 7 days before surgery,
significantly reduced the incidence of postoperative AF after elective cardiac surgery with cardiopulmonary bypass and shortened hospital stay.24
Of note, a surprisingly high rate of AF (60%) was
seen in ARMYDA-3 and treated patient had a residual risk of 30%. Most other evidence is from
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smaller studies or non-randomized experiments.
Although these evidences should not be overstated as definitive, statins are overall associated with
reduced risk of postoperative AF episodes and
shorter hospital stay after cardiac surgery, and an
earlier therapy results in more profound benefit.9
Some mechanisms could account for the effect of
statins in such setting. For example, myocardial
damage is commonly encountered after coronary
procedures and is a potential risk factor for AF. A
reduction in AF might result from a short course
of statin treatment if this abrogates myocardial tissue injury.
In addition to the findings in patients undergoing
cardiac surgery, Bhave et al recently examined the
association between treatment with statin medications and clinically significant postoperative AF
following major noncardiac surgery.25 In a retrospective cohort of 370,447 patients, 10,957 (3.0%)
developed clinically significant postoperative AF.
Statin use was associated with a lower unadjusted
rate of postoperative AF. After adjustment for patient risk factors and surgery type, odds for postoperative AF remained significantly lower among
statin-treated patients (adjusted odds ratio = 0.79;
p < 0.001). Thus, treatment with statin agents also
appears to be associated with a lower risk for clinically significant postoperative AF following major
noncardiac surgery.

Primary Prevention of AF (Excluding the Particular Case of Post-operative AF)
The GISSI HF investigators found a beneficial
effect of rosuvastatin in reducing AF occurrence in patients with HF, but they suggested
that larger populations were needed to provide
a definite answer to the question. More precisely, although the difference was not significant at unadjusted analysis for new onset AF, it
became significant after adjustment for clinical
variables, laboratory examinations, and background therapies.26 Such an adjustment is usually not needed in a randomized controlled trial,
and several other unresolved issues were raised
on the primary prevention of AF with statins.27
More recently, a large meta-analysis by Rahimi et
al. has included published and unpublished data
from 35 studies (including long-term trials) which
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together involve about 110,000 patients and 3200
AF events.15 The hypothesis that statins may reduce the risk of AF was evaluated in these trials
which have collected, but often not published,
data on AF. Among these randomized trials,
statin therapy significantly reduced the risk of AF
in short term trials but did not reduce the risk of
AF significantly versus control in long term trials. A quick look on these results would suggest
that statin may have a short term benefit which
is no longer significant on a longer term basis.
Splitting short and long-term trials may seem appropriate to exclude some bias related to duration of follow-up or to eliminate negative study
with insufficient effect of the active treatment.
However, the patients and type of AF were very
different in the short term and long term trials.
Studies on post operative AF and secondary prevention of AF were actually excluded of the large
analysis focused on long term trials. In this pooled
analysis, none of the included studies were performed in patients with a specific history of AF
and it was consequently an analysis on the effect of statin for primary prevention of AF. Statin
therapy was not associated with any relevant
benefit for the prevention of AF in these patients.
One must bear in mind that many patients may
have asymptomatic AF. As most of the long term
trials in the article by Rahimi et al. did not predefine AF as a study endpoint, it was usually only
reported as an adverse event. Therefore, AF detection may have been underpowered although
under-reporting of events was likely to occur
similarly in all the patients. A study evaluating
new-onset AF possibly requires a longer followup than 1 to 4 years. Not surprisingly, there was a
very low AF incidence in both treatment and control group (2.3% vs 2.5%) in the long term trials.
Too short a follow-up duration in these patients
might have disadvantaged the active statin. It is
noteworthy that the incidence of AF was much
higher when heart rhythm was monitored continuously using pacemakers in one study (5.8%
vs 18.5%) which had a positive result.28 However, the evaluation of the treatment effect (with
an OR very close to 1.00) in more than 100,000
patients really suggests there is not a major benefit for the primary prevention of AF with statin.
There are reasonably convincing data from clini-
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cal trials indicating that renin angiotensin aldosterone system blockade is effective for the primary
prevention of AF in some patients, while several
other studies failed to show any benefit for angiotensin-receptor blockers in preventing recurrences of paroxysmal AF or evolution to more
sustained forms of AF.29 In contrast, it is finally
doubtful that the term of upstream therapy is really appropriate for the role of statin in prevention
of AF, since their protective effect does not appear
to be significant in long term primary prevention
trial, while it seems more important in acute settings like surgery to prevent post operative AF and
in some patients in secondary prevention of AF.

Secondary Prevention of AF
In the pooled analysis by Bhardwaj et al, statins
were not associated with an increased probability
of maintaining sinus rhythm following electrical
cardioversion of persistent AF.14 However, 2 randomized trials have been more recently published.
Xia et al. found that rosuvastatin decreased the
early recurrence of AF following successful electrical cardioversion (relative risk reduction of 65%),30
and it was found in the STOP AF trial that highdose atorvastatin was associated with a similar, although not significant, reduced risk of recurrence
of AF after cardioversion of 62% when one considered patients free of events at the end of follow-up.31
In the meta analysis of the short term trials by Rahimi et al, a significant number of the included
studies were performed in patients with a specific
history of AF.15 Recurrences of paroxysmal AF or
AF after cardioversion frequently occur within the
first month, and all the patients with recurrent AF
had a follow-up period longer than one month.
Statin treatment reduced the odds of an episode of
AF by 39% (odds ratio 0.61, p<0.001) but there was
significant heterogeneity between the trials. If one
focuses on the 8 randomized trials published today providing information on the effect of statins
for secondary prevention of AF in more than 1300
patients, the mean risk reduction of AF episodes
is 47%. This finally confirms the initial suggestion that the benefit of statin therapy seemed more
marked in secondary prevention of AF than for
new-onset AF.3 However, the significant heterogeneity found in odds ratio calculations probably
reflects the heterogeneity of the different clinical
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settings, AF mechanisms and magnitude of the
benefit of statin therapy in the different groups of
patients studied in secondary prevention of AF.
The fact that statin sometimes fail to prevent AF
may in part be explained by a possible matter of
target and timing. This has also been proposed
when some disappointing results were seen with
angiotensin-receptor blockers for preventing recurrences of AF.32 It is possible that statin therapy
only plays a role in condition with an intermediate
risk of AF, and probably when there is some type
of acute phenomenon in whom inflammation is
present and can be efficiently decreased. Patients
with a low risk of AF or with healthy heart will
probably not benefit of statin therapy for the only
matter of primary prevention of AF. Statin therapy may also have a less important role in patients
highly prone to AF, with high mechanical or electrical remodelling for other reasons. A self-perpetuating mechanism might be operative for patients
in whom disease is old and the remodelling or
substrate definitely established. Statin is unlikely
to work very efficiently in this setting if patients
are moreover treated for a rather short period.

Prevention of AF Following Left Atrial
Ablation
Of particular interest to illustrate these issues, the
efficacy of statins in preventing AF recurrence has
recently been evaluated following left atrial ablation.33 One hundred twenty-five patients who had
no statin indication undergoing catheter ablation
due to drug-refractory paroxysmal or persistent
were randomized in a prospective, double-blind,
placebo-controlled trial to receive 80 mg atorvastatin or placebo. At 3 months, 95% of patients in
the atorvastatin group were free of symptomatic
AF as compared with 93.5% in the placebo group
(p=0.75) and 85% of patients treated in the atorvastatin group remained free of any recurrent atrial arrhythmia vs 88% of patients in the placebo
group (p=0.37). Thus, the authors conclude that
in patients with no standard indication for statin
therapy, treatment with atorvastatin 80 mg per
day following AF ablation does not significantly
decrease the risk of AF recurrence in the first three
months and should not be routinely administered
to prevent peri-procedural arrhythmias.
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Effect of Intensive Versus Standard Statin
Regimens on AF
Since the anti-inflammatory effect of statins, one
of the mechanisms for their potential anti-arrhythmic capacity has been surmised to be more
pronounced in high-dose statin therapy, some
analysis based on the trials comparing a more
intensive versus a standard statin regimen have
also been performed. Their conclusions are quite
homogeneous and disappointing. The results obtained in the meta analysis by Rahimi et al about
more versus less intensive statin therapy confirm
the general finding that more intensive versus
standard statin regimens are usually not associated with a reduction in the risk of AF.15,34
Statin may have a benefit on the risk of AF via
some “pleiotropic effects” or mechanisms unrelated to LDL cholesterol lowering. For some of
these effects (anti-inflammation, anti-oxidation), a
dose-effect relation would be expected but might
be less obvious and a low dose of statin might be
as effective as high dose. This may explain the
lack of benefit when one compares more vs. less
intensive statin therapy. If a benefit of statin on
AF ever exists, it does not seem to be related to a
higher dose of statin.
More generally, it has not been possible to establish the correlation between the degree of LDL reduction and the incidence or recurrence of AF at
the individual level in the studies that compared
the use of statins vs. no statins, as it has been done
with other cardiovascular events involving statin
therapy.17 However, based on the pooled analysis of the studies that compared more vs. less intensive statin regimens, it seems that no benefit
is attributable to higher doses of statins or correlated with lower LDL levels. Thus, it seems that
patients’ success in lowering LDL to a given goal
(<100 or <70 mg/dl) with statins or an increase
in their statin dose has no significant impact in
terms of AF events.

Conclusions
Overall, a global analysis of the literature suggests
that the use of statins is significantly associated
with a decreased risk of of AF in some patients
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in sinus rhythm. However, this beneficial effect
is not seen for all types of AF in all the patients.
The use of statins seems associated 1) with a lack
of benefit in primary prevention of AF, 2) with a
significant but heterogeneous decreased risk of
recurrence of AF in secondary prevention, particularly following electrical cardioversion of persistent AF, and 3) with a significant and promising
reduction for the risk of post operative AF. The
magnitude of the antiarrhythmic effect of statins
against AF is certainly lower than what was initially suggested and an intensive lipid lowering
statin regimen appears not to provide greater
protection against AF. Whether the benefit is both
significant in some patients and clinically relevant
is still another issue. Because of the increase in life
expectancy as well as a rise in the prevalence of
heart failure in most countries, the overall global
burden from AF is likely to increase substantially
in the coming decades. Although not acutely lifethreatening, the haemodynamic compromise and
increased risk of stroke associated with AF cause
significant morbidity and mortality.35 AF is therefore responsible for impairment of the quality of
life and there is little reliable evidence on how to
prevent it. Completely neglecting the benefit of
statin would be a mistake. Patients with coronary
heart disease are currently treated with statins in
most cases, and this may not have an impact on
their treatment. In contrast, it remains to determine more accurately if statins may bring some
benefit for some AF patients without any type of
established atherosclerotic disease or with a low
risk of atherogenesis. Since it remains uncertain
whether the suppression of AF in these patients
is beyond doubt beneficial, prescribing statins for
this purpose alone should not be recommended
at the present time.
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