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Marine Omega-3 
Fatty Acids and 
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O
mega-3 fatty acids—EPA 
(eicosapentaenoic acid), DHA 
(docosahexaenoic acid), and 
ALA (alpha-linolenic acid)—

are receiving increasing attention in the 
medical literature and popular press. 
EPA and DHA are found primarily in 
fi sh (and hence are often called “marine 
omega-3s”), whereas ALA is found in 
plant sources such as fl axseed, walnuts, 
and canola and soybean oils. To date, the 
scientifi c evidence for health benefi ts is 

much stronger for the marine omega-3s 
than for ALA. 

Indeed, recent observational stud-
ies strongly support the view that fi sh 
is a food that provides cardiovascular 
benefi ts.1 In meta-analyses of large co-
hort studies, participants who ate fi sh 5 
or more times per week were 21% less 
likely to have a nonfatal myocardial in-
farction (MI), 38% less likely to die of 
coronary heart disease (CHD), and 31% 
less likely to suffer a stroke than those 
who rarely ate fi sh.2,3

In large, unblinded, randomized clini-
cal trials of patients with CHD or at el-
evated risk for it, fi sh-oil supplements 
confer clear cardiovascular benefits. 
Among 11,324 MI patients who partici-
pated in the GISSI-Prevenzione trial in 
Italy, fi sh oil (EPA+DHA, 850 mg/day) 
lowered their risk for cardiovascular 
death, stroke, or recurrent MI by 20% 
(95% CI, 5-32) after 3.5 years.4 Among 
18,645 patients on lipid-lowering drugs 
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The public has embraced omega-3 fatty acids 
with enthusiasm. Sales of omega-3 supplements in the 

United States have risen more than 20% in recent years to 
make these pills the fi fth best-selling dietary supplement. 
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(ie, statins) in the JELIS trial in Japan, 
fi sh oil (EPA, 1.8 g/day) led to a 19% 
reduction (95% CI, 5-31) in major coro-
nary events after 4.6 years.5 

With respect to ALA, some observa-
tional studies suggest a role in preven-
tion of sudden cardiac death and possi-
bly other cardiovascular outcomes, but 
results from large-scale, long-term, pri-
mary or secondary prevention trials that 
directly test this hypothesis are sparse.6,7 
The recently completed double-blinded 
Alpha-Omega Study, in which 4,837 
Dutch women and men with a history 
of MI were randomized to 40 months 
of ALA (2 g/day), EPA+DHA (400 mg/
day), both, or placebo, found that ALA 
supplementation did not lower risk for 
clinical cardiovascular events, although 
the fi ndings in women appeared prom-
ising.8 This trial also reported a null re-
sult for EPA+DHA, but the dose tested 
was low. Although the human body 
converts some ALA to EPA and then 
to DHA, such conversion is minimal—
most studies indicate that less than 5% 
of ALA is converted to EPA, with even 
lower subsequent conversion to DHA.9 

Cardioprotective Effects 
Cardioprotective effects of the marine 
omega-3s include their ability to re-
duce the risk for atrial and ventricular 
arrhythmias; keep inflammation and 
triglycerides in check; promote nitric 
oxide-induced endothelial relaxation; 
and possibly slow atherosclerosis and 
lower thrombosis risk (Figure).9-14 A dai-
ly dose of 1 g of EPA+DHA appears suf-
fi cient to produce most of these benefi ts, 
although triglyceride lowering requires 
higher doses.1 

The anti-inflammatory effect of ma-
rine omega-3s may also help to prevent 
or treat rheumatoid arthritis,15, 16 infl am-
matory bowel diseases,17 depression,18 
and cognitive decline.19, 20 Marine ome-
ga-3s also favorably affect the function 
of neuron membranes and the produc-
tion of neurotransmitters, which may 
further account for their protective ef-
fect on the brain.

Recommendations
For heart protection, current recommen-
dations call for adults to eat fi sh, particu-
larly dark oily fi sh such as salmon, tuna, 
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FIGURE. Mechanisms by which marine omega-3 fatty acids may lower cardiovascular risk.
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herring, trout, sardines, or mackerel, at 
least twice per week,21 which is roughly 
equivalent to 400 to 500 mg of EPA+DHA 
per day. Patients with CHD should aim 
for a daily dose of 1 g of EPA+DHA.21 For 
some individuals, including those wor-
ried about mercury and polychlorinated 
biphenyls (PCBs) in fi sh, fi sh-oil supple-
ments may be a preferable way to meet 
the recommendations.

Clinicians should counsel patients to 
read over-the-counter (OTC) supplement 
labels carefully. The amount of EPA+DHA 
in a fish-oil capsule is typically only 
about one-third of the fi sh-oil dose listed 
on the front of the bottle. In other words, 
a bottle advertising 1,000 mg of fi sh oil 
likely contains 300 mg of EPA+DHA; the 
fi ne print on the back of the bottle lists 
the actual amount of marine omega-3s. 

To reassure patients who are concerned 
about possible contaminants, it is helpful 
to know that a Consumer Reports test of 
16 major fi sh-oil brands found that none 
contained signifi cant amounts of mercu-
ry, PCBs, or dioxin.22 Health care provid-
ers should caution patients against exces-
sive consumption of EPA+DHA, as 3 g or 
more per day may trigger bleeding, wors-
en glycemia in patients with impaired 
glucose tolerance, and raise low-density 
lipoprotein cholesterol in patients with 
hypertriglyceridemia.10 Nevertheless, 
some patients with elevated triglycerides 
(≥500 mg/dL) may be appropriate candi-
dates for the prescription fi sh-oil supple-
ment Lovaza® (omega-3-acid ethyl es-
ters), which delivers more concentrated 
doses of the marine omega-3s than that 
found in OTC formulations.

Conclusion
The public has embraced omega-3s with 
enthusiasm. Sales of omega-3 supple-
ments in the United States have risen more 
than 20% in recent years to make these 
pills the fi fth best-selling dietary supple-
ment.23 In addition, an increasing num-
ber of foods are omega-3 fortifi ed; more 
than 1,200 such products were launched 
in 2006 alone.23 (Many of these products 
contain ALA rather than EPA+DHA; thus, 

clinicians may wish to advise patients to 
check food package labels because the sci-
entifi c evidence to date does not support 
the implied advertising message that add-
ed vegetable omega-3s offer a signifi cant 
cardiovascular benefi t.) 

Despite this popularity, there have 
been no large-scale randomized trials of 
omega-3s in the primary prevention of 
cardiovascular disease (CVD) and other 
chronic diseases in a general population 
that has been selected only on the ba-
sis of age and not on the basis of other 
vascular risk factors such as diabetes or 
high cholesterol. It should also be noted 
that the secondary prevention trials that 
showed benefi ts did not utilize a dou-
ble-blind design, so that the possibility 
of confounding cannot be ruled out. 

We and our colleagues are conducting 
a large double-blinded trial that is ex-
pected to provide a defi nitive assessment 
of both the benefi ts and risks of supple-
mental EPA+DHA. This trial, known as 
the VITamin D and OmegA-3 TriaL (VI-
TAL) and funded by the National Insti-
tutes of Health, is testing approximately 
1 g per day of marine omega-3s for the 
prevention of CVD, cancer, and other 
conditions in 20,000 initially healthy 
US women aged 55 and older and men 
aged 50 and older. (The trial is also test-
ing supplemental vitamin D3, which is 
thought to protect against many of the 
same conditions as the omega-3s.) For 
eligibility criteria, visit www.vitalstudy.
org or call 1-800-388-3963. 
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