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Abstract

Introduction. Polyunsaturated n-3 fatty acid preparations containing eicosapentaenoic acid (EPA) and docosahexanaenoic
acid (DHA), or EPA only, have long been recommended in the management of hypertriglyceridaemia, especially when severe
(triglyceride levels ≥500 mg/dL), at the dose of 2–4 g/d, mostly for the prevention of acute pancreatitis.
Materials and method. The presented article reviews clinical trials and their metaanalyses which evaluated the effect of
n-3 fatty acids on cardiovascular disease risk, and regulatory agencies’ and cardiac societies’ positions regarding their use.
Results. The findings indicate that only EPA is effective. Particular clinical benefit (25% reduction of cardiovascular events)
was observed in the recently published REDUCE-IT trial which evaluated EPA (icosapent ethyl) at the dose of 4 g/d for 4.9
years (median), compared to placebo, in hypertriglycerydaemic patients at high or very high cardiovascular risk. This positive
effect has been reflected in the expert opinions which recommend eicosapent ethyl (4 g/d) in patients similar to those
participating in the REDUCE-IT trial. Additional data in favour of the above position have been provided by the EVAPORATE
trial results which showed reduced progression of coronary atherosclerosis with EPA at the dose of 4 g/d.
Conclusion. The clinical studies and metaanalyses strongly point out that only EPA (icosapent ethyl), especially at dose of
4 g/d, is effective in reducing cardiovascular events in very high and high risk patients with hypertriglyceridemia. The use
of EPA + DHA preparations in doses up to 1 g/d does not prevent recurrent cardiovascular events.
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INTRODUCTION
The present review on the role of polyunsaturated omega-3
fatty acids in the prevention of cardiovascular disease was
inspired by a recent publication on the positive results of the
REDUCE-IT trial with highly purified eicosapentaenoic acid
(EPA) ethyl ester (icosapent ethyl) in statin-treated, highrisk patients with atherosclerotic cardiovascular disease or
diabetes mellitus and triglyceride (TG) level of 135–499 mg/
dL [1]. The results of this study have been highly rated by
experts, as evidenced by their prompt incorporation in the
guidelines on the management of dyslipidemia in patients,
similar to those who benefited from this treatment in the
REDUCE-IT study [2, 3, 4, 5, 6].
Mechanism of action. Omega-3 fatty acids are long-chain
polyunsaturated fatty acids (PUFA) which play a major role
in cell functioning and are essential for the body [7, 8]. The
most important of them include eicosapentaenoic acid (EPA)
and docosahexanaenoic acid (DHA). However, synthesis of
EPA and DHA from alpha-linolenic acid (ALA) in the human
body is limited (<1%), and their major source are fatty marine
fish, and fish oil supplements.
Address for correspondence: Longina Kłosiewicz-Latoszek, National Institute of
Public Health – National Institute of Hygiene, Powsińska, 61/63, 02-903 Warsaw,
Poland
E-mail: klosiewiczlongina@gmail.com
Received: 17.04.2020; accepted: 23.08.2020; first published: 07.09.2020

Omega-3 fatty acids are structurally and functionally
important components of membrane phospholipids
which affect cellular metabolism, signaling processes,
and regulation of gene expression. Pleotropic properties
of omega-3 fatty acids include their anti-inflammatory,
antioxidant, cardioprotective, and anti-cancer effects [8, 9,
10]. In addition, they affect normal prenatal development,
maturation of the central nervous system, and development
of cognitive and behavioural function, speech, and vision in
infants and small children.
The cardioprotective effect of omega-3 fatty acids is
associated with improved lipoprotein metabolism, their antiinflammatory, antiarrhythmic and antithrombogenic effects,
and blood pressure lowering [9, 11, 12, 13, 14].
EPA and DHA lower serum TG level, and thus may be used
in the treatment of hypertriglyceridaemia [2, 3, 8, 15]. Even
if low-density lipoprotein (LDL) cholesterol (LDL-C) level
is well-controlled, an elevated TG level is associated with a
residual risk of atherosclerotic cardiovascular disease [16, 17].
A reduction in serum TG level by EPA and DHA is a result
of reduced hepatic very low-density lipoprotein (VLDL)
secretion [3, 18]. Omega-3 fatty acids inhibit diacylglycerol
acyltransferase, the main enzyme responsible for hepatic TG
synthesis. Other mechanisms of actions include inhibiting
phosphatidic acid phosphatase, the enzyme that controls
intracellular diacylglycerol level, and reducing de novo
lipogenesis by inhibiting sterol regulatory element binding
protein-1c (SREBP) gene transcription [19]. In addition,
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omega-3 fatty acids induce intracelullar degradation
of apolipoprotein B (apo B), which in combination with
reduced TG synthesis, may lead to lower accumulation of
VLDL particles in hepatocytes and reduced hepatic VLDL
secretion [20]. Another potential mechanism of serum TG
level reduction involves increased peripheral TG clearance
and reduced hepatocyte fatty acid pool, which is a source for
TG synthesis in hepatic cells [18].
Both EPA and DHA exert a similar TG-lowering effect, but
differ in their effect on LDL-C and high-density lipoprotein
(HDL) cholesterol (HDL-C) levels [9, 11, 12, 13]. DHA
was shown to increase the LDL-C level and LDL particle
size, and moderately increase the HDL-C level (mostly in
HDL2), while EPA-only preparations significantly reduce
the serum TG level without increasing the LDL-C level,
and may insignificantly reduce the HDL-C level (mostly in
HDL3) [9, 11, 12, 21].
The above differences in the effects on lipids and
lipoproteins may be one explanation for varying clinical
effects in studies using different preparations of omega-3 fatty
acids [3, 22, 23, 24, 25]. The EPA and DHA content of most
studied preparations for hypertriglyceridaemia treatment is
shown in Table 1 [3].
Table 1. Composition of some omega-3 fatty acid preparations with
EPA and DHA content
Trade name (year)*
Epanova (2014)
Lovaza (2004)
Omtryg (2014)
Vascepa (2012)
Omacor (2004)

EPA (g)

DHA (g)

0.55
0.43
0.43
0.88
0.46

0.2
0.345
0.345
0
0.380

EPA and DHA content given for 1 g of capsule contents.
* Year of approval by the Food and Drug Administration (FDA).

The anti-arrhythmic effect of omega-3 fatty acids has been
related to stabilization of cardiomyocyte electrical activity [25].
Anti-thrombogenic properties have been related to reduced
synthesis of thromboxane A2, a prostaglandin which mediates
platelet aggregation and has a vasoconstricting effect [25]. EPA
has been shown to reduce platelet adhesion and reactivity,
which manifests with a prolonged bleeding time. A reduction
in fibrinogen and an increase in tissue plasminogen activator
level has also been observed, which may also contribute to the
antithrombogenic effect of omega-3 fatty acids [25].
Omega-3 fatty acids, and in particular EPA, improve
inflammation markers, including the EPA to arachidonic acid
(AA) ratio, oxidized LDL (ox-LDL), lipoprotein-associated
phospholipase A2 (Lp-LPA2), adiponectin, interleukin (IL)-6,
IL-10, monocyte chemoattractant proteins, and pentraxin-3
[26, 27]. In statin-treated patients with hypertriglyceridaemia
and elevated high-sensitivity C-reactive protein (hsCRP) level
(≥2.0 mg/L), an addition of 4 g/d of icosapent ethyl reduced
hsCRP level [26, 27].
Omega-3 fatty acids improve endothelial function,
including nitric oxide release [25, 27]. It was shown that
fish oil reduces free radical synthesis in neutrophils, which
may have an effect on nitric oxide bioavailability. Improved
endothelial function may also result from reduced endothelial
expression of vascular cell adhesion molecules.
The above-mentioned effects may result in decreased
plaque vulnerability and reduced formation of atherosclerotic
plaques in experimental animals, and with reduced plaque

progression or their regression in humans [28, 29, 30, 31]. This
effect is mostly seen with EPA, which may partly explain the
greater clinical benefits of EPA compared to DHA [29,31].
The EVAPORATE study, presented for the first time at the
American Heart Association (AHA) Scientific Sessions (2019),
showed that icosapent ethyl administered at a dose of 4 g/d
for 9 months in patients with TG level of 200–499 mg/dL,
reduced progression of coronary atherosclerosis, as evaluated
using multidetector computed tomography [32, 33].
The previously reported CHERRY study also showed that
a combination of 1.8 g/d of EPA and pitavastatin given for
6–8 months in patients with coronary artery disease, resulted
in a significant 16.6% reduction of plaque volume compared
to pitavastatin monotherapy [34]. The percentage of patients
who experienced plaque regression was also significantly
higher in the EPA/pitavastatin group, compared to the
pitavastatin monotherapy group (50% vs 24%). In that study,
EPA had no effect on TG and cholesterol levels.
Clinical studies. Despite the above cardioprotective
mechanisms of action of omega-3 fatty acids, the results of
epidemiological and clinical studies of their supplementation
are equivocal. The initial reports of a preventive effect of
omega-3 fatty acids were published in 1970s [7, 35]. These were
observational studies performed in Alaska and Greenland
among Inuits whose diet includes high amounts of omega-3
fatty acids consumed with fish and seal, showing that a
high intake of omega-3 fatty acids was associated with a
lower risk of cardiovascular disease, compared to the Danish
population [14, 36]. These findings were recently corroborated
by Japanese authors who showed that among 1,270 healthy
men >50 years of age, frequent fish consumption (6–7 times
a week) was associated with a healthy lifestyle (less smoking,
more frequent usual aerobic activity, longer sleep) and a
reduced risk of ischaemic heart disease [37].
The GISSI-Prevenzione open trial, initially published
in 1999, showed a significant reduction in the combined
primary endpoint (death, non-fatal myocardial infarction, or
stroke) in the omega-3 fatty acid group (receiving 1/g of EPA
+ DHA as ethyl esthers in the 1:2 proportion), compared to
the control group [38]. The study was performed in 11,324
patients who had suffered a myocardial infarction within ≤3
months. The duration of follow-up was 3.5 years. All-cause
mortality was reduced by 20% (relative risk [RR] 0.80, 95%
confidence interval [CI] 0.67–0.94), cardiovascular mortality
by 30% (RR 0.70, 95% CI 0.56–0.87), and sudden death by
45% (RR 0.55, 95% CI 0.40–0.76).
In contrast, EPA alone at the dose of 1.8 g/d was used
in the randomized JELIS trial published in 2007 [39].
This was a prospective randomized trial with a mean
follow-up of 4.9 years that included 18,645 patients with
hypercholesterolaemia (total cholesterol ≥6.5 mmol/L) who
were treated with a statin. Established cardiovascular disease
was present in 20% of the patients. Statin (pravastatin 10 mg/d
or simvastatin 5 mg/d) plus EPA (n=9362) was compared to
statin alone (n=9319). The mean baseline cholesterol level
was 7.11 mmol/L (275 mg/dL) and the median TG level –
1.73 mmol/L (ca. 153 mg/dL). Compared to statin alone, statin
plus EPA treatment resulted in a significant (19%) reduction
in the risk of the major coronary primary composite endpoint
(sudden cardiac death, fatal and non-fatal myocardial
infarction or coronary artery bypass grafting) (2.8% vs.
3.5%, hazard ratio [HR] 0.81, 95% CI 0.69–0.95, P=0.011].
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In a Japanese randomized trial, early initiation of EPA
treatment at 24 hours after a percutaneous coronary
intervention in patients with an acute coronary syndrome, was
shown to reduce the cardiovascular event rate [40]. The study
included 241 patients and compared pitavastatin 2 mg/d plus
purified EPA 1.8 g/d in the intervention group versus statin
alone in the control group. Baseline TG level was 117 mg/dL
in the intervention group and 105 mg/dL in the control group.
At one year, a reduction in the primary endpoint (including
cardiovascular death, non-fatal myocardial infarction, nonfatal stroke and revascularization) rate was found in the
intervention group, compared to the control group (HR 0.42;
95% CI 0.21–0.87, P=0.02). Cardiovascular deaths were also
significantly reduced (0.8% vs. 4.2%, P=0.04).
A breakthrough study that provided evidence in favour of
omega-3 fatty acid supplementation, specifically with EPA,
was the REDUCE-IT study [1], which included 8,179 statintreated high risk patients with atherosclerotic cardiovascular
disease (71%) or diabetes with additional risk factors (29%),
and had a TG level between ≥135 mg/dL and <500 mg/dL
(median 216 mg/dL) and LDL-C level between >40 mg/dL
and ≤100 mg/dL (median 75 mg/dL). During the follow-up
(median 4.9 years), the patients received highly purified EPA
ethyl ester (icosapent ethyl) at the dose of 2 g twice daily (4 g/d)
or placebo. The reduction in the primary endpoint in the EPA
group compared to placebo was 25% (HR 0.75, 95% CI 0.68–
0.83; P<0.001), and the reduction in the secondary endpoint
was 26% (HR 0.74, 95% CI 0.65–0.83; P<0.001). The primary
endpoint included cardiovascular deaths, non-fatal myocardial
infarctions, non-fatal strokes, coronary revascularizations,
and unstable angina. The secondary endpoint included major
cardiovascular events and deaths. Of note, the benefits were
higher in patients with established cardiovascular disease, with
a relative risk reduction of 35%. In the high risk population
without cardiovascular disease, the relative risk reduction
was modest at 16% [41]. Thus, the REDUCE-IT study showed
that using large doses of EPA supplementation is warranted in
high cardiovascular risk patients with hypertriglyceridaemia.
The results of the REDUCE-IT trial led to the abovementioned EVAPORATE study which evaluated whether
icosapent ethyl at the dose of 4 g/d had an effect on the
progression of coronary atherosclerosis, evaluated for the first
time using coronary computed tomographic angiography
(CCTA) [42]. The study included 67 patients with a more than
20% stenosis of one or more coronary arteries, LDL-C level
of 40–115 mg/dL, and TG level of 135–499 mg/dL (similar
to the REDUCE-IT study), who were treated with statins. At
the 9-month interim analysis of icosapent ethyl treatment
compared to placebo, there was no significant change in low
attenuation plaque (LAP) between active and placebo groups
(74% vs. 94%; P=0.469). However, there was slowing of total
non-calcified plaque (sum of LAP, fibrofatty, and fibrous
plaque) (35% vs. 43%; P=0.010), total plaque (non-calcified
+ calcified plaque) (15% vs. 26%; P=0.0004), fibrous plaque
(17% vs. 40%; P=0.011), and calcified plaque (-1% vs. 9%;
P=0.001) after adjustment by baseline plaque, age, gender,
diabetes, baseline TG level, and statin use. The results of the
EVAPORATE study indicate the mechanisms of beneficial
clinical effects of EPA in the REDUCE-IT and JELIS studies
[1, 39].
Results of the STRENGTH study, in which a combined
omega-3 fatty acid preparation (Epanova) was used at the
dose of 4 g/d in patients with high TG level and low HDL-C

level, were expected to provide more data on the efficacy
of omega-3 fatty acids in the prevention of cardiovascular
disease. However, the study was terminated in January 2020
due to the low likelihood of clinical benefits [43]. However,
other clinical studies, RESPECTA-EPA and OMEMI, are
ongoing [44,45]. The first of these studies is testing EPA at
the dose of 1.8 g/d in patients with a history of coronary
artery disease, and is expected to end in 2022 [23]. In the
OMEMI study, EPA + DHA at 1.8 g/d is being administered
to patients after myocardial infarction and is expected to
end in 2020 [23].
Examples of negative trials include the VITAL and
ASCEND studies published in 2018 [46,47]. The VITAL
study included 25,871 individuals (51% women), mean age –
67.1 years (men ≥50 years, women ≥55 years), and duration
of follow-up – 5.3 years. This was a randomized, placebocontrolled trial that evaluated the effect of vitamin D3 (2000
IU/d) and omega-3 fatty acids (840 mg/d of EPA + DHA)
on the primary prevention of cardiovascular disease and
cancer. Compared to the placebo group, the use of omega-3
fatty acids was not associated with a significant reduction
in the overall major cardiovascular event rate (myocardial
infarction, stroke, or cardiovascular death: hazard ratio
[HR] 0.92, 95% CI 0.80–1.06; P=0.24). Secondary endpoint
analysis showed a significant difference only for myocardial
infarction (HR 0.72, 95% CI 0.59–0.90) and all coronary
events (HR 0.83, 95% CI 0.71–0.97). The other evaluated
endpoints (stroke, cardiovascular death, cancer death, allcause death) did not differ significantly [46]. The ASCEND
study included 15,480 diabetic patients (age ≥40 years)
without ischaemic heart disease who received omega-3 fatty
acids (1 g/d) or placebo. The duration of study was 7.4 years.
No differences were shown for the primary endpoint of
major cardiovascular events (myocardial infarction, stroke,
transient ischaemic attack, or cardiovascular death: RR 0.97,
95% CI 0.97–1.08) and the secondary endpoint which included
major cardiovascular events and revascularization (RR 1.0,
95% CI 0.91–1.09). The authors concluded that compared to
placebo, omega-3 fatty acid supplementation had no effect
on the risk of vascular events in diabetic patients without
cardiovascular disease [47].
The characteristics and main results of some clinical
studies with omega 3 fatty acids are presented in Table 2 [1,
46–53], some of which have been described above in detail.
The clinical trials have shown that EPA+DHA preparations in
a daily dose of 1 g/d seems to be ineffective in the prevention
of cardiovascular events. Such an opinion was voiced by
the European Medicines Agency (EMA) on Mar 29, 2019
regarding patients after myocardial infarction [54].
Metaanalyses. Several metaanalyses of controlled studies
evaluating omega-3 fatty acids for the prevention of
cardiovascular disease were published in 2015–2020 [55–61,
62]. In the opinion of the authors of the current study, the three
most recent are of particular value [61, 63]. In a metaanalysis of
13 omega-3 fatty acid studies, Marston et al. (2019) evaluated
the dose-response relation between EPA and DHA and the
risk of cardiovascular events [60]. Overall omega-3 fatty acid
doses ranged from 376–4,000 mg per day (mean 1,355 mg,
median 1,000 mg). EPA doses ranged from 226–4,000 mg per
day (mean 944 mg, median 500 mg). DHA was evaluated in
11 studies using doses ranging from 0–950 mg per day (mean
411 mg, median 380 mg). It was shown that each increase
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Table 2. Selected clinical studies of EPA and DHA
Authors
Marchioli et al.38
Yokoyama et al.39
Rauch et al.47
Einvik et al.48
Bosch et al.49
Macchina et al.50
Roncaglioni et al.51
Bonds et al.52
Nosaka et al.40
Bowman et. al.46
Manson et al.45
Bhatt et al.1

Study

Number of patients

Duration (years)

Prevention

DHA and/or EPA

Dose (g/d)

Major vascular events
HR or OR (95% CI)

GISSI -P
JELIS
OMEGA
DOIT
ORIGIN
FORWARD
R&P Study
AREDS 2
ASCEND
VITAL
REDUCE-IT

11 324
18 645
3 851
563
12 536
586
12 513
4 200
241
15 480
25 871
8 179

3.5
4.9
1
3
7
1
5
4.8
1
7.4
5.3
4.9

s/p
s/p
s
s/p
s/p
s/p
s/p
s/p
s
p
p
s

DHA+EPA
EPA
DHA + EPA
DHA + EPA
DHA + EPA
DHA + EPA
DHA + EPA
DHA + EPA
EPA
DHA + EPA
DHA + EPA
EPA

1.8
1
1
2.4
1
1
1
1
1.8
1
1
4

0.81 (0.69–0.95)
0.86 (0.74–0.99)
0.95 (0.56–1.60)¹
0.86 (0.57–1.38)
1.01 (0.93–1.10)
1.28 (0.90–1.83)
0.97 (0.88–1.08)
0.95 (0.78–1.17)
0.42 (0.21–0.87)
0.97 (0.97–1.08)
0.92 (0.80–1.06)
0.75 (0.68–0.83)

¹Primary end point – sudden cardiac death.
s, secondary; p, primary.

in EPA dose by 1 g/d was associated with a significant 7%
reduction in cardiovascular events (RR 0.93, 95% CI 0.91–0.95).
In contrast, each increase in DHA dose by 1 g/d was associated
with a non-significant 4% reduction in cardiovascular events
(RR 0.96, 95% CI 0.89–1.03).
Another notable recent comprehensive metaanalysis (2020)
of 16 randomized trials of PUFA n-3 supplementation was
performed by a study group that included world-renowned
lipidology experts [61]. The metaanalysis included secondary
prevention and combined secondary and high risk primary
prevention studies. The intervention group included 40,611
patients and the control group included 40,462 patients.
Studies with the duration of at least one year (1–6 years) in
which the daily n-3 PUFA dose was at least 1.0 g (1.6–6.0 g/d)
were included. EPA+DHA was used in 13 studies, and EPA
only was used in 3 studies [1, 39, 40]. Patients with elevated
TG levels participated in 6 trials.
No significant effect of PUFA n-3 supplementation on
overall mortality was found (odds ratio [OR] 0.96, 95% CI
0.88–1.04). A metaanalysis of 13 studies showed a significant
9% reduction in cardiac mortality (OR 0.91, 95% CI 0.85–
0.98) in the intervention group compared to controls. No
difference in non-cardiac mortality (12 studies) was observed
between the 2 groups (OR 1.01, 95% CI 0.94–1.04). Compared
to placebo, PUFA n-3 supplementation was associated with
significant reductions in major adverse cardiovascular event
(MACE: fatal and non-fatal myocardial infarction, fatal and
non-fatal stroke) and myocardial infarction rates, with the OR
values of 0.90 (95% CI 0.82–0.99) and 0.83 (95% CI 0.71–0.98),
respectively. These findings were obtained in the metaanalysis
of all 16 studies. There was no difference (metaanalysis of
12 studies) in the rate of stroke (OR 1.0, 95% CI 0.89–1.23).
A patient subgroup metaanalysis showed that a significant
reduction in cardiac deaths occurred only in secondary
prevention studies (OR 0.79, 95% CI 0.67–0.93). In secondary
prevention patients, a trend for a lower rate of MACE was
observed, while this difference was significant in combined
secondary and primary prevention studies. However, only
the daily doses of >1 g of n-3 PUFA were significantly
effective at reducing cardiac deaths, MACE, and myocardial
infarction. Compared to EPA+DHA supplementation, EPA
supplementation was more effective at reducing MACE
(OR 0.75, 95% CI 0.63–0.82 vs. OR 0.96, 95% CI 0.88–1.04)
and myocardial infarction (OR 0.70, 95% CI 0.60–0.81 vs.
OR 0.88, 95% CI 0.74–1.04), as evidenced by significant
differences. The authors of the metaanalysis concluded that

their results supported the guidelines of the European Society
of Cardiology (ESC) and European Society of Atherosclerosis
(EAS), as well as AHA and the Food and Drug Administration
(FDA) recommendations regarding the use of large doses of
icosapent ethyl in combination with a statin in patients at
high or very high risk, and persisting mildly to moderately
elevated TG levels [2, 3, 62].
A network metaanalysis of 14 clinical trials with 125,763
participants was also published in 2020 which compared the
effects of low (≤1 g/d; LD) and high (>1 g/d; HD) doses of n-3
fatty acids versus controls [63]. HD use was associated with a
significantly lower risk of cardiac deaths (incidence risk ratio
[IRR] 0.79, 95% CI 0.65–0.96), myocardial infarction (IRR
0.71, 95% CI 0.62–0.88), coronary revascularization (IRR 0.74,
95% CI 0.66–0.85), unstable angina (IRR 0.73, 95% CI 0.62–
0.86), major vascular events (IRR 0.78, 95% CI 0.71–0.85),
compared to controls. Of note, HD was significantly better
than LD with regard to myocardial infarction, coronary
revascularization, unstable angina, and major vascular event
rates. Thus, HD omega-3 fatty acid treatment was associated
with a lower cardiovascular event risk compared to LD use.
However, more bleeding episodes and atrial fibrillation events
were noted in patients receiving HD.
In summary, recent metaanalyses indicated that n-3
fatty acids doses >1 g/d are effective for the reduction of
cardiovascular risk, with particular benefits of EPA [61, 63].
Adverse effects. Omega-3 fatty acid preparations are
considered safe, but clinical studies indicate that adverse
events including bleeding, arterial fibrillation, gastrointestinal
upset, impaired glucose tolerance, and allergy may occur. The
rate of omega-3 fatty acid preparation discontinuation has
been estimated at <5% [10].
In the REDUCE-IT study, the use of icosapent ethyl was
associated with higher rates of bleeding and atrial fibrillation/
flutter compared to placebo [1]. Bleeding was noted in 11.8%
of patients receiving icosapent ethyl vs. 9.9% of patients
receiving placebo, and the rate of major bleeding was 2.7% vs.
2.1%, respectively. The rate of fatal bleeding did not increase
with the use of icosapent ethyl and was similar in both groups
(0.5% vs. 0.6%). An increase in the bleeding rate was noted in
patients receiving anti-coagulants (12.5% in the EPA group
vs. 10.4% in the placebo group).
Atrial fibrillation/flutter requiring admission occurred
in 3.1% patients receiving icosapent ethyl vs. 2.1% of
patients receiving placebo. The increase in the rate of atrial
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fibrillation events was more pronounced in patients with
atrial fibrillation at baseline (12.5% in the EPA group vs.
6.3% in the placebo group). No increase in the stroke rate
was observed, a common complication in subjects with atrial
fibrillation.
Both the authors of the REDUCE-IT study and the FDA
Advisory Committee members believe that the benefits of
icosapent ethyl outweigh these adverse events, particularly
in secondary prevention. The need to monitor patients for
both atrial fibrillation and bleeding risk has been highlighted
and appropriate information should be included in the drug
label [3].
Gastrointestinal symptoms include fishy taste, belching,
diarrhea, and nausea. These symptoms may be mitigated by
taking these preparations with food [3]. Early studies also
suggest a worsening of glucose control, as indicated in the
metaanalysis of recent studies and other recent publications
[3, 64, 65]. In the recent REDUCE-IT study, no increase in
the haemoglobin A1c level and the rate of new-onset diabetes
has been noted [1].
Although allergy has not been reported after administration
of omega-3 fatty acid preparations, the FDA suggests caution
when using these preparations in patients allergic to fish and
other seafood [57].
Indications for omega-3 fatty acids. The recommendations
of the American and European societies are based on the
results of clinical studies and their metaanalyses, and have
been updated with advancing knowledge on this topic [2–
5, 66]. Currently, omega-3 fatty acids are recommended
in the management of hypertriglyceridaemia at the daily
dose of 4 g/day (2019 ESC/EAS and AHA) [2, 3]. A daily
omega-3 fatty acid dose of 4 g may reduce serum the TG
level by >30% in patients with TG levels ≥500 mg/dl, and
by 20–30% in patients with a TG level of 150–400 mg/dl.
In studies using EPA, even a 45% reduction in serum TG
level was noted in subjects with high TG levels [2]. The
FDA has approved 5 preparations for the management of
severe hypertriglyceridaemia (TG ≥500 mg/dL). These are
both EPA + DHA preparations (Lovaza, Omtryg, Epanova,
Omacor) and an EPA ethyl ester preparation (Vascepa) [3].
The composition of these products is given in Table 1.
The EPA ethyl ester (at the dose of 2 g twice daily) has
been recommended in the most recent 2019 ESC/EAS
guidelines as a second-line drug after statins in high risk
patients with hypertriglyceridaemia (TG 1.5–5.6 mmol/L
[135–499 mg/dL]), replacing fenofibrate [2], which has
now been relegated to third-line drug status. Clearly, this
recommendation update has been affected by the REDUCEIT study results [1]. A similar statement has been published
by the American Diabetes Association [6].
In December 2019, following publication of the REDUCEIT trial, the FDA approved EPA (icosapent ethyl; Vascepa)
for the first time as an additional therapy to reduce the
risk of cardiovascular events in patients with established
cardiovascular disease or diabetes with two or more
additional risk factors and TG level ≥150 mg/dL. (62) EMA
will finish its approval procedure by the end of 2020 [54].
Earlier, in 2013, Vascepa was approved by the FDA for
the treatment of severe hypertriglyceridaemia (TG level
≥500 mg/dL), similar to several other n-3 PUFA preparations
(Lovaza, its generic version Omtryg, Epanova). The last 3
supplements contain EPA + DHA (Table 1).

Similar to the FDA approval and the 2019 ESC/EAS
guidelines, based on the REDUCE-IT study results,
the American National Lipid Association (NLA) has
recommended the use of icosapent ethyl in patients ≥45 years
of age with established atherosclerotic cardiovascular disease,
and in patients ≥50 years of age with diabetes requiring drug
treatment with ≥1 additional risk factors, in whom the TG
level during treatment with a maximum tolerated statin dose
(± ezetimibe) is 135–499 mg/dL [4].
CONCLUSIONS
Currently, combined EPA + DHA preparations or EPA alone
at the daily dose of 4 g are recommended for the treatment
of hypertriglyceridaemia, in addition to statin therapy.
Following publication of the results of the REDUCE-IT study,
a new indication for EPA (icosapent ethyl) in addition to the
management of hypertriglyceridaemia is its use at the dose of
4 g/d in patients with established cardiovascular disease or
diabetes with ≥1 risk factor to reduce cardiovascular event
risk. This is the first such indication for n-3 fatty acid, but only
for EPA. Multiple n-3 fatty acid supplements are available
in Poland; however, they are not always standardized in
terms of the amount and purity of fatty acids. In addition,
storage conditions may affect the quality of the preparation
(due to oxidation of fatty acids). Thus, the FDA-approved
preparations listed in Table 1, which are prescription drugs,
are the most valuable in terms of effective reduction of the TG
level. Omacor is available in Poland, approved as a medicinal
product. However, only icosapent ethyl (Vascepa) at the dose
of 4 g/d should be used to reduce cardiovascular events in
high and very high risk patients with hypertriglyceridaemia.
This product is not yet available in Poland.
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