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Omega-3 fatty acids and atrial fibrillation

JiHye Huh' and Sang-Ho Jo?
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Although some clinical trials have demonstrated reduced incidence of cardiovascular disease with the use of omega-3 fat-
ty acids, others have found an increased risk of atrial fibrillation (AF). AF is the most common sustained cardiac arrhythmia
worldwide. It is associated with high morbidity and mortality rates and significant public health burden. Previous studies of
the effect of omega-3 fatty acids on AF occurrence have reported contradictory results. Here we reviewed the effect of ome-

ga-3 fatty acids on the risk of AF.
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INTRODUCTION

A healthy diet requires fish intake at least twice a week.
The popular belief that fish oil improves cardiovascular (CV)
health has fueled a lucrative global market for omega-3 fat-
ty acid supplements. However, it is unknown whether ma-
rine-based omega-3 fatty acids, such as eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), prevent cardio-
vascular disease (CVD). Omega-3 fatty acid supplementa-
tion is used to prevent CVD in patients with elevated plas-
ma triglyceride level [1-3]. More than 20 clinical trials have
confirmed the benefits of omega-3 fatty acid supplementa-
tion and have reported varying results. Therefore, although
omega-3 fatty acids have promising health benefits, certain
issues remain unresolved.

Atrial fibrillation (AF) is a common cardiac arrhythmia;
its prevalence increases with age, from < 0.5% in indi-
viduals in their 40s to 10% in individuals aged > 80 years
[4]. Strategies to prevent AF and its complications, such as
stroke, are important because of the significant morbidity,
mortality, and economic costs of AF. Previous animal stud-
ies showed that omega-3 fatty acids have anti-arrhythmic
effects [5] and treatment with n-3 fatty acids reduces the
AF risk in rabbit models [6]. Additionally, n-3 fatty acids
suppress structural remodeling and atrial fibrosis in canine
models, which reduce AF occurrence [7]. Although animal
model studies have shown that n-3 polyunsaturated fatty
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acids (PUFAs) from seafood reduce the development of AF,
human studies have shown conflicting results in this regard
[8]. A meta-analysis of population-based cohort studies and
randomized controlled trials (RCTs) showed no significant
role of n-3 fatty acids in the secondary prevention of AF
after cardioversion [9,10]. Additionally, accumulating evi-
dence from recent large-scale RCTs suggests that the ben-
efits of omega-3 fatty acid supplementation are at the ex-
pense of an increased risk of AF.

Because of the contradictory results of previous studies,
the effect of omega-3 fatty acid supplementation on the
risk of AF should be evaluated. Differences in the dose of
omega-3 fatty acids used in previous studies might account
for the apparent discrepancy in the effects on AF. Here we
reviewed the effect of omega-3 fatty acids on the risk of
AF. Given the increasing use of omega-3 fatty acids for the
treatment of dyslipidemia and CVD prevention, a better un-
derstanding of their potential association with AF is import-
ant.

RANDOMIZED CONTROLLED TRIALS OF THE
EFFECTS OF OMEGA-3 FATTY ACID SUPPLE-
MENTATION AND PLACEBO ON CARDIO-
VASCULAR OUTCOMES

Omega-3 fatty acids supplementation reduces the occur-
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rence of CVD and CVD-related mortality in patients at high-
risk of CVD and in patients with elevated plasma triglycer-
ide level. In the Reduction of Cardiovascular Events with
Icosapent Ethyl-Intervention Trial (REDUCE-IT), high-dose
omega-3 fatty acid supplementation with highly purified
icosapent ethyl (4 g) was associated with a 25% lower risk
of the primary composite CV endpoint; however, the CV
benefits were inconsistent [11]. Based on the abovemen-
tioned findings, the 2019 dyslipidemia guidelines from the
European Society of Cardiology and European Atheroscle-
rosis Society recommend the use of 4 g of icosapent ethyl
in individuals with established CVD and triglyceride levels
of 135 to 499 mg despite statin use [12]. By contrast, the
recent Statin Residual Risk with Epanova in High Cardiovas-
cular Risk Patients with Hypertriglyceridemia (STRENGTH)
trial, which used the same dose of omega-3 fatty acids but
used a combination of EPA and DHA, showed no significant
effect of omega-3 fatty acids on the composite CV end-
point. Moreover, certain other clinical studies demonstrated
that low-dose omega-3 fatty acid supplementation did not
improve CV outcomes. Furthermore, these trials also raised
concerns about the potential off-target adverse effects of
omega-3 fatty acids on the AF risk. Furthermore, RCTs of
the effects of omega-3 fatty acid treatment on atrial and
ventricular arrhythmias have revealed inconsistent results. In
the past 10 years, several RCTs have evaluated the AF risk
with omega-3 fatty acid supplementation (Table 1). Low-
dose omega-3 fatty acid supplementation (< 1 g/day) has
been evaluated in the Vitamin D and Omega-3 Trial (VITAL)
Rhythm study, A Study of Cardiovascular Events in Diabetes
(ASCEND), and Risk and Prevention Study (RP).

In the VITAL Rhythm study, 12,542 participants were
randomized to receive standard-dose omega-3 fatty acids
(840 mg/day), containing EPA and DHA, and 12,557 were
randomized to receive placebo. Cases of incident AF were
identified through self-reported diagnoses and claims data
from the Centers for Medicare and Medicaid Services. After
a median of 5.3 years, the incidence of AF in individuls re-
ceiving omega-3 fatty acids and placebo was 7.2 per 1,000
person-years and 6.6 per 1,000 person-years, respectively
(hazard ratio [HR], 1.09; 95% confidence interval [Cl], 0.96
to 1.24; p=0.19) [13].

ASCEND, a large-scale mail-based RCT, examined the ef-
fects of daily intake of 0.84 g of omega-3 fatty acids (com-
prising EPA and DHA) on the incidence of life-threatening
CV events in individuals with diabetes mellitus but without
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known atherosclerotic cardiovascular disease (ASCVD). Ad-
ditionally, in a 2 x 2 factorial design, the study also inves-
tigated the effects of low-dose aspirin [14]. The study did
not show any significant association of omega-3 fatty acid
supplementation with the primary outcome. Although the
original ASCEND trial showed patient-reported adverse out-
comes caused by AF in the overall study participants, the
post hoc extensive analysis of the electronic health records
of patients with no known AF (n = 15,374; 99% of the
study population) showed no significant difference in AF risk
between participants in the omega-3 fatty acid and placebo
groups (7.7% and 7.6%, respectively; rate ratio [RR], 1.02;
95% Cl, 0.91 to 1.15). A non-fatal ventricular arrhythmia
was also observed, with no significant difference between
the omega-3 fatty acid and placebo groups (81 and 54 cas-
es, respectively; RR, 1.49; 95% Cl, 1.06 to 2.09; p = 0.02).

In RP, AF events were included as a reported reason for
CVD hospitalization [15]. In the study, AF occurred in 113
of 6,239 (1.8%) patients in the experimental arm and 92 of
6,266 (1.5%) patients in the placebo arm (HR, 1.22; 95%
Cl, 0.93 to 1.61; p = 0.15). The study showed that daily
supplementation with 1 g of omega-3 fatty acids did not
reduce CV mortality or morbidity in patients with multiple
CV risk factors.

In Omega-3 Fatty Acids in Elderly With Myocardial In-
farction (OMEMI) trial, 1,027 elderly patients with a recent
myocardial infarction were randomized to treatment with
intermediate dose omega-3 fatty acids (combination of EPA
and DHA,; 1.8 g/day) or corn oil. After 2 years, there was no
significant difference in the primary composite CV endpoint
between the two groups; however, 7.2% of patients treat-
ed with omega-3 fatty acids developed AF compared to 4%
of patients treated with corn oil (HR, 1.84; 95% Cl, 0.98 to
3.45;p=0.06)[16].

In the STRENGTH trial, 13,078 patients at high-risk of
CVD were randomized to treatment with high-dose carbox-
ylic acid formulation of omega-3 fatty acids (combination of
EPA and DHA; 4 g/day) or corn oil. At a median follow-up
of 42 months, the major composite CV endpoint showed
no significant difference between the two groups; however,
the risk of AF was higher in the omega-3 fatty acid group
compared to the corn oil group (2.2% and 1.3%, respec-
tively; HR, 1.69; 95% Cl, 1.29t0 2.21; p < 0.001) [17].

In the REDUCE-IT trial, 8,179 participants were ran-
domized to treatment with high-dose omega-3 fatty acids
(4 g/day; similar to that used in the STRENGTH trial), con-
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sisting of purified EPA (icosapent ethyl), or mineral oil. In
line with the STRENGTH trial, there was a significant in-
crease in the AF risk after treatment with omega-3 fatty ac-
ids compared to mineral oil (5.3% and 3.9%, respectively;
p =0.003). After a median follow-up of 4.9 years, icosapent
ethyl reduced the primary composite CV outcome by 25%
compared to mineral oil.

The Korean Journal of Internal Medicine Vol. 38, No. 3, May 2023

A recent meta-analysis of six RCTs showed that omega-3
fatty acids were associated with a higher risk of incident AF
compared to placebo (incidence rate ratio [IRR], 1.29; 95%
Cl, 1.13 to 1.48; p = 0.0002; random effects model) [18].
The meta-analysis showed that individuals at high-risk of or
with established CVD and elevated plasma triglyceride levels
were at a higher risk of incident AF with omega-3 fatty acid

Table 1. Major clinical trials of the risk of atrial fibrillation with omega-3 fatty acid supplementation

Median  AF at baseline S Total AF

Trial Number follow-up, included in Study drug o events, Types of AF event Risk of AF

yr the analysis Yolyr

VITAL 25,119 53 No 1 g/day of @-3 fatty  Olive oil 900  New-onset AF Hazard ratio was
(2020) acids (460 mg (0.7) 1.09 (95% C,

EPA and 380 mg 0.96-1.24;
DHA) p=0.19)
ASCEND? 15,480 7.4 Yes 1 g/day of @-3 fatty  Olive oil 301  Main article: Main article:
(2018) acids (460 mg 0.3) patient-reported  Rate ratio was
EPA and 380 mg AF (without 1.23 (95% (I,
DHA) excluding pre- 0.98-1.54).
existing AF); Research letter:
research letter: 1.02 (95% Cl,
new-onset AF 0.91-1.15)

Risk and 12,505 5 Yes 1 g/day of @-3 fatty  Olive oil 205  Hospitalization Hazard ratio was
Prevention acids (EPA and (0.3) for AF (without 1.23(95% Cl,
study (RP) DHA < 85% in excluding preex-  0.94-1.62;
(2013) ratio from 0.9:1 to isting AF) p=0.15)

1.5:1)

OMEMI 1,014 2 No 1.8 g/day of ®-3 Cornoil 43 (2.1) New-onset AF Hazard ratio was

(2020) fatty acids (930 1.84 (95% Cl,
mg EPA and 660 0.98-3.45;
mg DHA) p=0.06)

STRENGTH 13,078 35 Yes 4 g/day of -3 fatty  Corn ail 230  New-onset AF Hazard ratio was
(2020) acids (EPA and (0.5 1.67 (95% Cl,

DHA) 1.28-2.18;
p <0.001)

REDUCE-IT 8,179 49 Yes 4g/day of icosapent  Mineral 374 (0.9) New-onset or The calculated

(2019) ethyl (ethyl ester oil worsening AF risk ratio was

of EPA)

events (without
excluding
preexisting AF)

1.35(95% Cl,
1.11-1.65;
p =0.003)

AF, atrial fibrillation; VITAL, Vitamin D and Omega-3 Trial; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; Cl, confidence
interval; ASCEND, A Study of Cardiovascular Events in Diabetes; OMEMI, Omega-3 Fatty Acids in Elderly With Myocardial Infarc-
tion; STRENGTH, Statin Residual Risk with Epanova in High Cardiovascular Risk Patients with Hypertriglyceridemia; REDUCE-IT, Re-
duction of Cardiovascular Events With Icosapent Ethyl-Intervention Trial.

The original ASCEND trial publication was used to extract patient-reported AF adverse events. The sensitivity analysis was based
on a post hoc research letter reporting a more comprehensive assessment of AF (n = 1,177) based on electronic health records.
®The trial's total sample size was 1,014, but only 759 were included in the AF analysis after excluding those with prevalent AF. Only
the total length of the trial was reported.
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supplementation than with placebo treatment. Another
meta-analysis of six RCTs also found significantly increased
risk of AF with omega-3 fatty acid supplementation (IRR,
1.31;95% Cl, 1.13 to 1.51; p = 0.04; random effects mod-
el) [19]. Similarly, a recent meta-analysis of seven RCTs and
81,210 patients found a 25% increase in AF risk in patients
treated with omega-3 fatty acids compared to those treated
with placebo [20].

Therefore, although previous studies have shown incon-
sistent positive effects of omega-3 fatty acid supplementa-
tion on the composite CV endpoints, most trials have found
an increased risk of AF.

DOSE OF OMEGA-3 FATTY ACIDS AND AF

Recent clinical trials suggest, but do not prove, a dose-re-
lated risk of AF with omega-3 fatty acid supplementation.
Curfman [21] found that treatment with 4.0 g/day of ome-
ga-3 fatty acid was associated with an almost 2-fold in-
creased risk of AF, whereas treatment with an intermediate
dose of 1.8 g/day was not associated with an increased risk
of AF (HR, 1.84). Similarly, there was no apparent increase
in AF risk at a standard daily dose of 840 mg/day in VITAL
Rhythm study [21]. Therefore, the occurrence of AF appears
to be independent of clinical outcomes, with increased in-
cidence of AF in trials that did (e.g., REDUCE-IT) and did
not (e.g., STRENGTH) demonstrate significant reductions in
ASCVD occurrence.

A recent meta-analysis of seven RCTs found that the in-
cremental risk of AF associated with omega-3 fatty acids
was greater in trials that used > 1 g/day of omega-3 fatty
acid supplementation [22]. The AF risk increases with ome-
ga-3 fatty acid dose, with HR of 1.12 (95% Cl, 1.03 to 1.22;
p = 0.024) for doses < 1 g/day to 1.49 (95% Cl, 1.04 to
2.15; p = 0.042) for doses > 1 g/day. In a meta-regression
model of the linear association between omega-3 fatty acid
dose and risk of AF, the HR for AF increased by 1.11 (95%
Cl, 1.06t0 1.15; p=0.001) for every 1 g increase in the dose
of omega-3 fatty acids (residual heterogeneity, 2 = 0.00%;
p =0.54) over a dose of 1 to 4 g/day. Sensitivity analysis with
the constant term showed similar results (HR, 1.09; 95% Cl,
1.01 t0 1.18; p = 0.030 per 1 g increase of omega-3 fatty
acid dose) (Fig. 1) [22].

The large-scale RCTs of CV outcomes showed that ome-
ga-3 fatty acid supplementation was associated with in-
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creased risk of AF, particularly in trials that used high-dose
omega-3 fatty acids, as the AF risk is higher at doses > 1 g/day.
Large-scale trials have shown that omega-3 fatty acid sup-
plementation may have a dose-dependent protective ef-
fect against coronary events. Therefore, patients who take
omega-3 fatty acids, particularly at high doses, should be
informed about the AF risk and monitored for possible de-
velopment of this common and dangerous arrhythmia.

TYPE AND FORMULATION OF OMEGA-3
FATTY ACIDS AND AF

The U.S. Food and Drug Administration has approved sever-
al prescription omega-3 fatty acid agents for the treatment
of extremely high triglyceride levels [1]. The typical daily
dose of the 1-g omega-3 fatty acid capules is 4 g, which
provides > 3 g/day of EPA + DHA. The U.S. Food and Drug
Administration has approved the n-3 fatty acid products
Lovaza (n-3 acid-ethyl esters [O3AEE]; 0.465 g of EPA and
0.375 g of DHA per capsule; GlaxoSmithKline, Brentford,
UK), Omtryg (similar to O3AEE but not available for clinical
use; Beckloff Associates, Overland Park, KS, USA), and Vas-
cepa (ethyl ester product consisting of EPA without DHA,
chemically known as icosapent ethyl; Amarin Corp., Dublin,

Study HR (95% CI)  Weight (%)
VITAL 1.09 (0.96-1.24) 21.85
ASCEND 1.23 (0.98-1.54)  14.22
STRENGTH e — 1.69 (1.29-2.21)  11.70
RP —— - 1.22 (0.93-1.61) 11.43
REDUCE-IT 1.35(1.11-1.65) 16.13
GISSI-HF 1.10 (0.96-1.26)  21.50

OMEMI e 1.84 (0.98-3.45)  3.18
Overall - 1.25 (1.07-1.46)
T T 1
0.5 1 2 4
HR (95% CI)

Heterogeneity: T2 = 0.01, P = 54.57%, H? = 2.20

Figure 1. Effects of omega-3 fatty acid supplementation on the
risk of atrial fibrillation. HR, hazard ratio; Cl, confidence interval;
VITAL, Vitamin D and Omega-3 Trial; ASCEND, A Study of Car-
diovascular Events in Diabetes; STRENGTH, Statin Residual Risk
with Epanova in High Cardiovascular Risk Patients with Hypertri-
glyceridemia; RP, Risk and Prevention Study; REDUCE-IT, Reduc-
tion of Cardiovascular Events With Icosapent Ethyl-Intervention
Trial; GISSI-HF, Gruppo Italiano per lo Studio della Sopravvivenza
nell'Insufficienza Cardiaca-Heart Failure; OMEMI, Omega-3 Fatty
Acids in Elderly With Myocardial Infarction.
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Ireland). The concentrations and ratios of EPA and DHA vary
between the preparations. EPA and DHA are present in the
form of ethyl esters rather than free fatty acids in the ethyl
ester agents (O3AEE and icosapent ethyl). Notably, the bio-
availability of EPA and DHA also varies between the chem-
ical forms, as products containing ethyl esters have lower
bioavailability than the free fatty acid forms. Omega-3 fatty
acid supplements have varying effects on CVDs depend-
ing on the type of omega-3 fatty acid formulation [1], as
EPA and DHA may have variable effects on lipids and lipo-
proteins or other metabolic parameters [23]. Based on the
results of the REDUCE-IT and Japan EPA Lipid Intervention
Study (JELIS) trials, EPA-alone formulations are increasingly
being used to reduce the risk of ASCVD [11,24]. Therefore,
the AF risk of AF would may vary according to the formula-
tion of omega-3 fatty acids.

A recent meta-analysis of RCTs showed increased AF risk
with omega-3 fatty acid treatment when the results of RE-
DUCE-IT trial, which tested only EPA, were excluded [22].
However, it is possible that certain omega-3 fatty acid for-
mulations used in the included trials may have different ef-
fects on the AF risk. In the OMEMI trial, greater increase
in serum phospholipid EPAs was independently associated
with a lower risk of incident major adverse CV events and a
higher risk of new-onset AF [25]. A greater increase in EPA
was associated with a higher probability of developing AF
(adjusted HR, 1.36; 95% Cl, 1.07 to 1.72; p = 0.011), with
a linear relationship [16]. Similarly, the serum phospholipid
EPA level was associated with new-onset AF (adjusted HR,
1.36; 95% Cl, 1.07 to 1.72; p = 0.011). By contrast, chang-
es in the DHA level were not significantly associated with
incident AF after treatment with 1.8 g/day of EPA/DHA (ad-
justed HR, 1.29; 95% Cl, 0.91 to 1.83; p = 0.16). Similarly,
no associations were observed between the achieved DHA
level and AF risk (adjusted HR, 1.29; 95% Cl, 0.91 to 1.83;
p = 0.15). The ratio of change in EPA level was associated
with incident AF after treatment with 1.8 g/day of EPA/DHA
(HR, 1.35; 95% Cl, 1.06 to 1.72; p = 0.01); by contrast,
change in the DHA level was not significantly associated
with the incident AF risk. There was no significant correla-
tion of changes in EPA and DHA levels with incident AF in
patients randomized to the placebo group (corn oil).

A recent study found a consistent inverse association
between the EPA content in adipose tissues and AF risk in
both men and women [26]. The DHA content was inversely
related to the AF risk in women, but not in men. Given the
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discrepancy between the results of previous studies, the as-
sociation between types of prescription omega-3 fatty acids
and AF risk should be further evaluated.

OTHER FACTORS RELATED TO THE ASSO-
CIATION BETWEEN OMEGA-3 FATTY ACIDS
AND AF

The risk-benefit ratio of omega-3 fatty acids for AF varies ac-
cording to its dose and formulation as well as patient char-
acteristics. The OMEMI trial showed that individuals aged
> 75 years had the highest absolute risk difference (> 3%)
for developing AF in the omega-3 fatty acid supplement
group. The OMEMI trial investigators used a monitor to
record AF occurrences, which may have led to the great-
er identification of asymptomatic subclinical cases [16]. A
known history of AF may also be a risk factor for AF re-
currence after omega-3 fatty acid supplementation. Some
previous studies have reported a higher risk of postopera-
tive AF in patients with elevated omega-3 fatty acid level.
However, sensitivity analysis of clinical trials that excluded
patients with AF at baseline showed no difference in results
compared to studies that did not exclude patients with AF at
baseline, as well as no significant interaction [22].

Because most clinical trials of omega-3 fatty acids were
conducted on Western populations, ethnic differences in
the association between omega-3 fatty acids and AF should
be considered. Notably, few studies have investigated the
effects of omega-3 fatty acids supplementation on ventric-
ular arrhythmias in the Asian population. In the JELIS trial,
18,645 Japanese patients with a history of coronary artery
disease and hypercholesterolemia were randomly assigned
to 1.8 g/day of EPA plus statin or statin-only groups; sig-
nificantly fewer major coronary events were noted in the
EPA plus statin group compared to the statin-only group.
However, AF outcomes related to omega-3 fatty acids were
not evaluated as a pre-specified endpoint of the trial. Con-
sidering the probable benefit of omega-3 fatty acids on AS-
CVD in the Asian population, the AF risk associated with
omega-3 fatty acid supplementation should be investigated
in more detail.

To date, few reports have investigated the effects of ome-
ga-3 fatty acid supplementation on the AF risk according
to the patient-level characteristics. Therefore, to understand
more fully the risk-benefit ratio of omega-3 fatty acids in
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high-risk individuals (e.g., older and patients with CV comor-
bidities), future trials should include systematic, pre-speci-
fied ascertainment and adjudication of AF outcomes assist-
ed by electrocardiogram monitoring via new smart devices
and adjudication by independent clinicians.

POSSIBLE MECHANISMS UNDERLYING THE
ASSOCIATION BETWEEN OMEGA-3 FATTY
ACIDS AND AF

It is unclear how omega-3 fatty acids increase the AF risk.
Omega-3 fatty acids stabilize the cardiac membrane and
protect against arrhythmias, including ventricular arrhyth-
mias, through both direct electrophysiologic actions and
positive effects on biological processes involved in atrial re-
modeling. However, omega-3 fatty acids have direct effects
on the activity of cardiac calcium, sodium, and potassium
ionic currents, which can alter the duration of the ventricu-
lar action potential [27]. Therefore, omega-3 fatty acids may
promote re-entrant arrhythmias, despite being anti-arrhyth-
mic in therapeutic conditions. Several previous studies have
evaluated the electrical characteristics of the ventricular
wall; few studies have evaluated how omega-3 fatty acids
influence the atria.

Recently, some studies have found that PIEZO proteins
mediate the effect of omega-3 fatty acids on AF [28]. The
PIEZO1/2 proteins are two of the largest ion channels dis-

Omega-3 fatty acids

Human atrial fibroblasts

Arrhythmic trigger
Atrial structural remodeling

¥

Risk of atrial fibrillation 1

Figure 2. Possible mechanisms underlying the association be-
tween omega-3 fatty acid supplementation and atrial fibrillation.
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covered to date, with over 2,500 amino acids arranged in
38 transmembrane helices. These proteins form homotri-
meric dome-shaped structures with three upward curved
propeller-like blades and a central pore during assembly.
The blades flatten due to increased mechanical force, which
causes the central pore to open, leading to non-selective
influx of positively charged ions, such as calcium (Fig. 2).
Lipids in the cell membranes regulate the conformational
changes that result in the opening and closing of the PIEZO
channel. Dietary omega-3 fatty acids are incorporated into
the cardiomyocyte surface membranes, making them thin-
ner and more compliant [29]. The impact of these chang-
es varies according to the type of omega-3 fatty acid used.
DHA slows down the inactivation of PIEZO1 while EPA
speeds it up. Therefore, the DHA:EPA ratio might determine
the overall effect. A DHA-predominant effect would result
in PIEZO1 activation and increased influx of calcium and
other cations (Fig. 2). Finally, these changes would prolong
the action potential, increase the likelihood of delayed af-
ter-depolarizations and consequently AF, and promote cal-
cium-dependent signaling. Other atrial cell types, such as
fibroblasts, may also express mechanical stress-related sig-
naling through the PIEZO1 channels. Atrial fibroblasts from
patients with AF have higher PIEZO1 expression levels and
activity than those from patients with sinus rhythm, indicat-
ing that PIEZO1 may promote atrial structural remodeling
[30]. A pro-arrhythmic environment may result from chang-
es in voltage-gated ion channels, ionic pumps, cell surface
receptors, and extracellular matrix-cytoskeletal interactions.
In addition, PIEZO1 channels, which are one of several cell
membrane characteristics altered by omega-3 fatty acid in-
gestion, also create a pro-arrhythmic environment.

Further mechanistic clinical trials are required to under-
stand the processes by which omega-3 fatty acid supple-
mentation increases the AF risk and alters the electrophysi-
ologic characteristics of the myocardium. This is particularly
important because of the clinical use of omega-3 fatty acids
for the treatment of hypertriglyceridemia and prevention of
ASCVD. Furthermore, additional research is required to un-
derstand the role of active metabolites with unique charac-
teristics produced by omega-3 fatty acid consumption.

CONCLUSIONS

Omega-3 fatty acids supplementation is associated with
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increased AF risk, particularly in trials that used high dos-
es. Therefore, several factors should be considered before
prescribing omega-3 fatty acids, including their dose, type,
and formulation (fish, dietary fish oil supplements, and puri-
fied fatty acids), as well as patient-related factors and atrial
mechanical milieu. Because the benefits of omega-3 fatty
acids are dose-dependent, the associated AF risk should be
balanced against the benefit for ASCVD. Patients who take
omega-3 fatty acids, particularly at high doses, should be
informed of the risk of AF and followed up for the possible
development of this common and potentially hazardous ar-
rhythmia.
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