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EPA and DHA are both essential building blocks for tissue
structures and important biological mediators in health and
disease, which is why the Dietary Guidelines for Americans,
as well as health advocacy groups from around the globe,
recommend eating foods rich in EPA and DHA as part of an
overall healthy eating pattern. Yet, there are mixed view-
points about the cardiovascular benefits of EPA and DHA
when taken in supplement form. This document reviews the
scientific evidence about EPA and DHA and its association
with cardiovascular health and disease risk reduction.

There are three primary omega-3 fatty acids (pictured below)
consumed in the diet: alpha linolenic acid (ALA), EPA and
DHA. All are polyunsaturated fatty acids with varying lengths
of the carbon backbone. ALA has 18 carbon atoms with three

double bonds; EPA has 20 carbon atoms and five double
bonds; and DHA has 22 carbon atoms and six double bonds.
ALA is found in plant foods such as soybeans, black walnuts,
flaxseeds, and chia, whereas EPA and DHA are marine-
based and found in seafood (especially fatty fish). Sources

of EPA and DHA for supplements include sardines, an-
chovies, certain types of algae and krill.

While the body can elongate ALA into its longer-chain omega-
3 fatty acid counterparts, the process is inefficient with less
than 5 percent converting to EPA and less than 1 percent to
DHA. The best way to get EPA and DHA is by consuming it di-
rectly, through foods and supplements.

The roles and functions of EPA and DHA are distinct but
complementary. As precursors to several families of biolog-
ically active molecules (resolvins, protectins, maresins,
prosta glandins, leukotrienes, etc.), EPA and DHA both help
to control inflammatory responses and regulate blood co-
agulation. They both play a role in determining what genes
are turned on and off. DHA, by virtue of its greater presence
in cell membranes than EPA, plays an important structural
role in cells, helping make cell walls more flexible. This in
turn allows the proteins in the membrane to control the in-
flow and outflow of important cell components, making the
cell operate most efficiently. DHA is found in virtually all
cells, but it is particularly concentrated in cells of the brain,
heart and retina. 

What Is Known
Scores of research studies support the view that EPA and
DHA omega-3s are cardioprotective nutrients. Higher in-
takes or blood levels of these important fatty acids are as-
sociated with reduced risk of mortality from coronary heart
disease (CHD) and sudden cardiac death1. The USDA’s
National Evidence Library notes that the evidence support-
ing EPA and DHA for heart health is “moderate,” indicating
that some of the evidence is conflicting and more research
needs to be done1. Importantly, recent meta-analyses of
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randomized-controlled studies found that dosages greater
than 1 gram (1,000 mg) EPA+DHA per day offer significant
cardioprotection2, reducing risk for CHD by 20% or
greater3. Even studies with lower intakes found that overall
risk for cardiac death is reduced4 and a recent modeling
exercise looking at prospective studies found that intake
of EPA+DHA at any dose level was associated with re-
duced risk for any type of CHD event5.

EPA+DHA, especially at relatively high doses (i.e. >3
g/day), have been shown to lower triglycerides and raise
HDL-cholesterol (the “good” cholesterol)6. The same study
found that in patients with extremely elevated triglyceride
levels, fish oil supplementation may also slightly raise LDL-
cholesterol, yet total cholesterol remained virtually un-
changed. Other studies have also found that EPA+DHA
improve blood vessel function7, reduce inflammation8, and
lower blood pressure9.

What is Unclear and Needs More Research 
Several major early studies using fish or fish oils to reduce
CHD events were favorable. These included DART10,
JELIS11, and two GISSI12,13 studies. It was upon the basis
of two studies (DART and GISSI-Prevenzione) that most
recommendations in the late 1990s and early 2000s for the
use of EPA+DHA in secondary prevention were founded. 

However, at least six trials published between 2010 and
2014 did not find a benefit for EPA+DHA in patients with
known CHD or with risk factors for heart disease14-19.

These “failed” studies obviously beg the question of whether,
in today’s world of modern medical care, omega-3 fatty acid
supplementation still reduces risk for CHD. It’s a reasonable
question, because even though the safety of EPA and DHA
supplementation is certain, consumers – and their health-
care providers – may express concern about the cost and/or

inconvenience of supplementation when the perceived ben-
efits are not as clear. These are valid concerns. 

But before any conclusions can be drawn about fish oils
and EPA+DHA supplements failing to prevent heart dis-
ease, we need to interpret findings of recent clinical studies
in context. That is to say that if we are going to accept the
findings of these studies, then we must keep in mind the
conditions under which they were done. When we do so,
we find that fish oils “did not work” in the following settings
where patients: 

• were given a < 1 g/day for about 2-3 years (i.e., low
dose for a short period of time)

• were in their early 60s; were typically on one to five
other heart/diabetes medicines and had been treated
in the hospital immediately after their heart attack
to restore blood flow to the heart muscle (which
greatly reduces the damage)

• whose background omega-3 intake (from diet) was
close to a cardioprotective dose already (i.e., around
250 mg/d). 

In addition, most of these studies included too few of the
specific kinds of heart attacks most likely to benefit from
omega-3s to draw any valid statistical conclusions. These
concerns have been raised by several experts in the field20-

24. Under these conditions, it is not surprising at all that the
addition of a relatively small amount of EPA+DHA had no
detectable effect. 

The important question is not whether a course of low dose
omega-3s given over the short term with other CHD drugs to
older people with disease helps, but whether taking either
higher doses or taking lower doses for decades (not a couple
of years) will be helpful. Potential positive effects of long-term
intakes of 1 g or more of EPA+DHA beginning in young adult-
hood (or even in utero) was not addressed in these studies
and remains an open question, and it is this question that must
be answered before one can conclude that “fish oils don’t
work.” The strong findings of epidemiological studies support-
ing a cardioprotective effect of higher intakes of EPA+DHA and
of higher blood levels of these important fatty acids argues
that, in the long-term, EPA and DHA are cardioprotective nu-
trients, and calls to abandon their use are premature. 

In this light, future studies are needed, but they must be
properly powered (i.e., include enough clinical events to
allow for proper statistical analysis), must measure dietary

“EPA and DHA are
cardioprotective 
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intake and blood levels of all omega-3 fatty acids before
and during the study, use doses of omega-3 fatty acids
significantly higher than those provided in background
diets, focus on patient populations with low EPA+DHA
levels, treat for longer periods of time, advise taking
omega-3s with meals, and consider the effects of these
agents in the great majority of patients who are not actually
taking the drugs that they were prescribed (which is far
more common in the real world than in clinical trials). The
strong evidence-base from prospective cohort studies and
the ever-deepening understanding of the cellular effects of
long-chain omega-3 fatty acids together support the need
for these nutrients in reducing cardiovascular risk. Short-
term findings from randomized controlled trials need to be
interpreted in the light of all the evidence.

When it comes to recommending omega-3 supplements to
patients or consumers, it is important to also consider both
safety and costs associated. The good news is that omega-
3 supplementation of up to 3 grams per day is generally rec-
ognized as safe (GRAS) by the Food and Drug
Administration25. Omega-3 fish oil supplementation greater
than 3 grams per day is possible but should be done only
under the care of a physician. 

A recent report from Norway concluded that there was no ev-
idence for safety concerns at daily intakes of up to 6.9 g of
EPA+DHA per day, a dose that is higher than the currently ap-
proved dose for omega-3 prescription drugs (4 g/day, which
supplies up to 3.6 g of omega-3 fatty acids). This applies to
risk for “excessive bleeding” as well, which is a common mis-
conception among consumers and physicians alike. Fish oils
do not increase risk for clinically-significant bleeding26.

The Dietary Guidelines for Americans27, American Heart
Association (AHA)28, the World Health Organization
(WHO)29, the International Society for the Study of Fatty
Acids and Lipids (ISSFAL)30 and other public health groups
around the globe recommend dietary patterns that would
supply adequate amounts of EPA+DHA, averaging be-
tween 250 and 500 mg per day. This can be accomplished

by eating two 4-oz servings every week of fatty fish such
as salmon, mackerel, trout, halibut, or albacore tuna; or by

taking an omega-3 supplement with EPA+DHA (which typ-
ically contains 250 to 500 mg per capsule). The Global Or-
ganization for EPA+DHA omega-3s (GOED) recommends
a minimum intake of 500 mg per day for effective cardio-
vascular protection.

According to the American Heart Association, people with
coronary heart disease should increase their omega-3 intake
to about 1 gram per day. Individuals with high triglycerides
may require intakes of EPA+DHA in greater amounts and
should be done under the care of a physician28.

People should be eating fatty fish at least twice a week to
get adequate amounts of EPA+DHA to support a healthy
heart – as underscored by position pieces from the AHA28,
the Academy of Nutrition and Dietetics31, and the U.S. gov-
ernment27. Yet, the typical American diet is far from ideal,
with people consuming only about 3.5 ounces of fish per
week – a fraction of which is omega-3-rich fatty fish, and a
far cry from the 8 ounce weekly recommendation32. Until
we can close the gap, health professionals should continue
to advocate for increased fish consumption. For those in-
dividuals who will not or cannot comply, recommending a
high-quality omega-3 supplement to support a healthy
lifestyle, including a healthy heart, is reasonable. 

“...the weight of 
the evidence coupled 
with the low risk and
potential high reward

[make]...recommending
omega-3s a 

smart strategy.”Safety of Omega-3 Supplementation
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It is important to note that omega-3s, as with most supple-
ments, are not meant to be a proxy for pharmaceutical
interventions – they are not drugs. They are not meant to
treat disease (except in the case of severe hypertriglyc-
eridemia), but rather to supplement nutrient gaps in the diet
and contribute towards maintaining health and wellbeing.
While the science behind omega-3s and cardiovascular dis-

ease is not yet conclusive, the weight of the evidence cou-
pled with the low risk and potential high reward associated
with supplementation indicates that recommending omega-
3s is a smart strategy.                   

Note: This white paper has been reviewed and approved by
the AlwaysOmega3 campaign’s Science Advisory Council.
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