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With greater focus on chronic disease prevention,
renewed attention has been directed toward understanding the pathophysiology of various medical
conditions and the development of newer medical
treatments to prevent and treat complications. There has
been immense interest in evaluating societal lifestyles,
cultural attitudes toward health, and dietary inﬂuences
on health conditions. The omega-3 fatty acids have
become a focus of interest, and recent research and
trial evidence have highlighted their effects, including
potential clinical advantages. Despite this progress,
the precise mechanisms through which omega-3 fatty
acids act remain poorly understood. These agents are
now recommended as secondary prevention after acute
myocardial infarction, and ongoing large clinical trials
should provide insight into the use of omega-3 fatty
acids in heart failure and the primary prevention of cardiovascular disease.

acids have their unsaturation at the third carbon atom from
the terminal end of the molecule and n-6 fatty acids have
their saturation at the sixth position. These two are essential fatty acid groups in that they cannot be produced by the
body and thus need to be consumed through diet, from both
plant and fish sources. These fatty acids play an important
role in maintaining normal growth and development, reducing inflammation, and preventing cardiovascular disease.
It has only recently been discovered that n-3 and n-6 fatty
acids play opposing roles in the inflammatory process, with
n-6 fatty acids having a proinflammatory effect and n-3 fatty
acids having an anti-inflammatory effect. The net result may
ultimately depend on the relative proportion of the two competing fatty acid groups.
The n-3 fatty acids have been extensively researched,
and their biologic actions are thought to be protective.
This review concentrates on this class of fatty acids. There
are three main types of n-3 fatty acids: 1) B-linolenic acid
(ALA), which is derived from plants; 2) eicosapentaenoic
acid (EPA), which is derived from fish oil; and 3) docosahexaenoic acid (DHA), which is also derived from fish
oil [1]. After consumption, the body converts ALA to
EPA and DHA, the last two being more readily used. The
extent of this conversion is under scrutiny [2], and fish oils
are considered the major source of omega fatty acids.

Biologic Effects
Introduction
The quest for protective dietary nutrients has spanned generations of scientific research. Almost all ingredients in our
daily dietary consumption have been scrutinized and either
vindicated or vilified. Linus Pauling explained the importance of vitamins in the human diet and extolled their
beneficial effects. Similarly minerals, fats, and antioxidantcontaining foods have been the focus of intense research in
the past few decades. Of late, renewed interest and vigor
has been showered on the role of omega fatty acids.
There are two broad types of omega fatty acids, the
omega-3 (n-3) and the omega-6 (n-6) fatty acids. These are
named based on the position of carbon-carbon unsaturation
(double bond) in the fatty acid structure. Thus, n-3 fatty

The n-3 fatty acids have a number of positive effects in
humans. These include modulation of endothelial function, antiarrhythmic effects, and antithrombotic effects.
Each of these is described in detail.

Endothelial function
The n-3 fatty acids may have particular benefits on the
endothelium, which may be the mechanism for their benefits in cardiovascular disease. On a biologic front and at
a molecular level, it is thought that these fatty acids mediate this effect by regulating prostaglandin homeostasis,
affecting endothelial-derived relaxation, improving plaque
stability, and influencing endothelial adhesion molecules.
In one randomized, double-blind, placebo-controlled
trial of hypercholesterolemic patients, recipients of fish
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oil demonstrated improved relaxation to acetylcholine
stress as compared with non–fish oil recipients [3]. Also,
the placebo group showed poorer endothelial relaxation
provoked by sodium nitroprusside as compared with the
active group. Similarly, in a diabetic cohort of patients,
arterial wall characteristics (specifically, arterial wall
compliance) improved significantly after 6 weeks of fish
oil administration. This was independent of changes in
serum cholesterol and blood pressure levels, thus proving
a direct effect of fish oils on improving arterial compliance
[4]. Another study of healthy individuals that investigated
nitric oxide synthesis showed that fish oil supplementation produced increased levels of urinary nitrate excretion
while maintaining stable serum levels of nitrate, thus
suggesting a relative increase in the systemic production
of nitrates secondary to fish oil consumption [5]. These
observations suggest that fish oils may directly improve
endothelial function by improving endothelial relaxation
in healthy and diseased states.
Soluble adhesion molecules, such as vascular cellular
adhesion molecule (VCAM), E-selectin, and intercellular
adhesion molecule (ICAM)-1, represent a proposed surrogate measure of endothelial adhesion and activation.
Although some adhesion molecules are related to inflammatory status, the quantification of these adhesion
molecules can be indicative of endothelial activation (eg,
via cytokines). Nonetheless, conflicting data have been
reported with omega fatty acids. For example, a reduction in ICAM-1 and soluble E-selectin was found in
hypertriglyceridemic patients receiving n-3 fatty acids [6],
whereas in a study of male smokers with hyperlipidemia,
n-3 fatty acid supplementation increased soluble E-selectin
and VCAM-1 [7]. In vitro evidence suggests that omega
fatty acids reduce endothelial expression of VCAM-1,
E-selectin, and ICAM-1 [8], but a study in patients with
coronary artery disease reported increased plasma levels
of these adhesion molecules [9]. Obviously, these data
need to be interpreted with caution, as assessment of
endothelial function based on adhesion molecule numbers
is not entirely reliable. Correlation between soluble adhesion molecules and functional in situ adhesion molecules
is not clear.

Antiarrhythmic effects
Effects on reduction of sudden cardiac death after myocardial infarction (MI) have led to the hypothesis that
n-3 fatty acids may have an antiarrythmic potential.
Mechanistic insights suggest a shift in cardiomyocte voltage potential from depolarizable to hyperpolarized, thus
increasing cardiac refractoriness and reducing electrical
“misfiring” [10]. This effect is mainly seen on sodium
channels. Other possible explanations include calcium
channel regulation, prevention of calcium overload [11],
and increased heart rate variability [12].
A number of animal and in vitro human experiments
also suggest a cardioprotective role for n-3 fatty acids.

For example, supplementation of EPA in a canine model
was shown to have a protective effect on the myocardium
in terms of reducing arrythmogenic potential. These dogs
were supplemented with EPA and it was found that after
coronary occlusion, the control group had a higher incidence and severity of arrhythmias [13]. Similarly, in another
experiment, 4 weeks after artificially inducing an MI, dogs
pretreated with n-3 fatty acids had a lower incidence of ventricular fibrillation on exercise testing. The antiarrhythmic
effect was associated with reduced heart rate, shortened
QT interval, and prolonged PR interval [14].
A recently concluded clinical trial of fish oil in healthy
humans, the ATTICA study [15•], showed that consumption lowered the arrythmogenic potential, even in healthy
patients. The exact mode of action of channel stabilization remains to be determined. The Omega-Study group
[16] is currently testing the effects of n-3 fatty acids after
acute MI in a double-blind regimen under the conditions
of modern treatment of MI (results are due in 2008).

Antithrombotic effects
The effects of n-3 fatty acids on coagulation have been
controversial. A number of studies have investigated various surrogate indices of coagulation and fibrinolysis, and
conflicting results have been reported.
Earlier experiments demonstrated an improved fibrinolytic state associated with n-3 fatty acid intake [17].
Increased fish intake was negatively associated with hemostatic markers, such as fibrinogen, factor VIII, and von
Willebrand factor, in the Atherosclerosis Risk in Communities (ARIC) study [18], which was a population-based
cross-sectional study. In contrast, Coronary Artery Risk
Development in Young Adults (CARDIA) study [19] examined 1672 men and found no associations between these
hemostatic markers and increased fish oil or n-3 fatty acid
intake. Similarly, the recently concluded Quantification of
the Optimal n-6/n-3 Ratio in the UK Fiet (OPTILIP) trial
[20] showed no significant effects of fish oil consumption
(or the alteration of n-6 to n-3 fatty acid ratio) on levels of
plasma fibrinogen and factors XIIa, VIIc, and VIIa. Lee et
al. [21] also demonstrated no improvement in hemostatic
indices in patients who had suffered an MI and then were
treated with n-3 fatty acids.
The n-3 fatty acids can inhibit platelet adhesion and
platelet aggregation [22]. In an in vitro experiment using
dietary fish oils, collagen-induced platelet aggregation was
reduced in the fish oil and fish diet group [23]. In a group
of middle-aged, nonsmoking men with hypertension and
hypercholesterolemia, the intake of n-3 fatty acids was
associated with a decrease in platelet aggregation to both
collagen-induced and platelet activating factor–induced
responses [24]. Indeed, the consumption of EPA and DHA
may directly affect platelet thromboxane A2 synthesis,
which may further inhibit platelet aggregation [25]. However, the effects of n-3 fatty acids on platelets in vitro may
be quite different from the biologic effect in vivo. Cer-
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tainly, there has been some evidence to suggest that platelet
survival (which is shortened due to plaque-induced platelet
damage) in atherothrombotic disease may be enhanced by
the administration of n-3 fatty acids [26], suggesting that
n-3 fatty acids reduce platelet–plaque “stickiness.”

Cytokine modulation and anti-inflammatory effects
By influencing the production of biologically active cytokines [27], such as tumor necrosis factor and interleukin-1
[28], n-3 fatty acids may reduce systemic inflammation. The
n-3 fatty acids are also known to inhibit cyclooxygenase,
thus downregulating the arachidonic acid activation system
and reducing active prostaglandins and leukotrienes [29].

Effects on lipids
The use of n-3 fatty acids has been shown to modulate
the lipid profile. Although a 25% decrease in triglyceride
levels was reported by Harris [30], this was associated
with an increase in low-density lipoprotein cholesterol
(LDL-C). The impact of this rise on cardiovascular health
is unclear, as there have been suggestions that omega
fatty acids may also lead to increased LDL-C oxidation,
perhaps offsetting the effects of this modest increase in
LDL-C and thereby allowing patients to benefit from the
reduction in triglycerides [31].

Blood pressure lowering
The effect on blood pressure seems to be small, dose
dependent, and also dependent on the magnitude of
hypertension. Morris et al. [32] reported a reduction in
blood pressure of 3.4/2.0 mm Hg with high-dose omega
fatty acid use (5.6 g/d). The recently conducted International Study of Macro and Micro-nutrients and Blood
Pressure (INTERMAP) study [33•], which was an international, cross-sectional, epidemiologic study of 4680
men and women from 17 population samples in China,
Japan, the United Kingdom, and the United States, also
corroborates the small but significant inverse effect these
fatty acids have on blood pressure. After adjustment for
17 variables, the systolic/diastolic blood pressure differences were -0.55/-0.57 mm Hg for all participants,
-1.01/-0.98 mm Hg for 2238 persons without medical or
dietary interventions, and -0.91/-0.92 mm Hg for persons
without hypertension.

Heart rate variability
Increased heart rate variability is known to be associated
with a decreased mortality risk in MI survivors by reducing arrhythmias. Christensen et al. [12] demonstrated a
significant positive correlation between consumption of n3 fatty acids (ie, DHA) through fish eating and increased
heart rate variability in 52 patients with a previous MI
and left ventricular dysfunction. This association was further confirmed in a double-blind, randomized controlled
trial using fish oil supplements (4.3 g/d of n-3 fatty acids)
[34]. However, other studies have not demonstrated simi-
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lar findings. For example, Hamaad et al. [35] showed no
difference in indices of heart rate variability in 38 stable
post-MI patients despite being supplemented with n-3
fatty acids for 3 months.
The exact mode of action to explain the benefits of n-3
fatty acids in cardiovascular disease has not clearly been
established. There have been a number of postulated mechanisms through which fish-derived omega fatty acids exert
their protective and anti-inflammatory effects, and these
relate to blood pressure lowering, plaque stabilization,
lipid-profile stabilizing, and other antiatherogenic effects.

The Epidemiologic Evidence for the
Benefits of Omega-3 Fatty Acids
Based on the mechanistic explanations detailed in the preceding text, people who consume a diet rich in n-3 fatty
acids would (theoretically, at least) have better lipid profiles, lower triglycerides, and lower blood pressures. This
should translate into increased survival, but the results
are not always so forthcoming (Table 1).
Early observational studies in the Eskimos of Greenland confirmed that consumption of fish oil indeed had a
favorable outcome on serum lipid profile as compared with
other Western populations [36]. Similarly, in a small study
of 852 men based in the town of Zutphen, Netherlands,
cardiovascular mortality and fish oil consumption were
inversely related [37]. This was also seen in an elderly Dutch
population, in whom a similar inverse relation was shown
between fish oil consumption and cardiovascular mortality [38], as well as in a case-control subgroup study of the
Multiple Risk Factor Intervention (MRFIT) study [39],
which demonstrated that consumption of ALA and the risk
of stroke were inversely related. Other epidemiologic data
from the Chicago Western Electric Study [40] also confirm
these associations. Furthermore, a multinational review
of fish consumption data [41] showed an inverse relation
between fish consumption and all-cause and ischemic heart
disease mortality in both sexes. Finally, the Nurses’ Health
Study [42] also showed that increased consumption of n3 fatty acids was associated with a lower risk of MI and
coronary heart disease in women.
Not all studies demonstrate an inverse relationship
between n-3 fatty acid intake and cardiovascular risk.
Although a number of reasons have been cited, including mercury levels in fish, other unaccounted risk
factors, and faulty study design, the data on dietary fish
oil consumption per se has not always been positive. For
example, the European Multicenter Case-Control Study
on Antioxidants, Myocardial Infarction and Breast Cancer
[EURAMIC] [43] and the Seven Countries data study [44]
failed to confirm the association between omega fatty acids
and reduced cardiovascular mortality. Similarly, the Health
Professionals Follow-up Study [45] and the US Physicians’
Health Study [46] did not show any relationship between
fish oil consumption and cardiovascular mortality but did
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Table 1. Epidemiologic data for omega fatty acids
Study

Subjects, n

Key ﬁndings

Chicago Western Electric Study [40]

1822 men

Inverse relation between ﬁsh consumption and death
from coronary artery disease, especially nonsudden
death from myocardial infarction

84,688 female nurses

Omega fatty acids were associated with a lower
coronary heart disease risk and mortality

Health Professionals Study [45]

44,895 men

Increasing ﬁsh intake in healthy individuals did not
substantially reduce the risk of coronary heart
disease among men who were initially free of
cardiovascular disease

US Physicians’ Health Study [46]

20,551 men

No association between ﬁsh consumption (or omega-3
fatty acid intake) and reduced risk of total myocardial
infarction, nonsudden cardiac death, or total
cardiovascular mortality; however, ﬁsh consumption
was related to a reduced risk of total mortality

1339

Docosahexaenoic acid did not have a protective
effect on the risk of myocardial infarction

21,930 men

Intake of fatty ﬁsh was directly related to coronary death

Nurses’ Health Study [42]

EURAMIC study [43]
Alpha-Tocopherol, Beta-Carotene
Cancer Prevention study [47]

EURAMIC—European Multicenter Case-control Study on Antioxidants, Myocardial Infarction and Breast Cancer.

suggest a reduction in sudden cardiac death in the n-3 fatty
acid group. One study, the Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study [47] found that n-3 fatty acid
intake from fish was associated with a trend toward an
increased relative risk of coronary death.

Randomized controlled trial evidence
in cardiovascular disease
The Diet and Reinfarction Trial (DART) [48] was the first
experimental design used to assess the effects of omega
fatty acids prospectively. The trial was designed to assess
the effects of three dietary interventions on the survival
and secondary prevention of MI in 2033 men. These three
interventions were 1) reducing of fat intake and increasing the ratio of unsaturated to saturated fats, 2) increasing
fatty fish intake, and 3) increasing fiber intake. The group
that increased fatty fish intake had a 29% reduced allcause mortality over 2 years as compared with the “no
dietary advice” group. A subgroup analysis of those who
took fish oil capsules showed a 56% reduction in total
mortality and a 62% reduction in coronary heart disease
mortality [49]. This led the investigators to conclude that
fish-derived n-3 fatty acids have a strong cardiovascular
protective effect in patients at high cardiovascular risk.
The largest intervention clinical trial was the Gruppo
Italiano per lo Studio della Sopravvivenza nell’Infarto
Miocardio (GISSI)-Prevenzione trial [50]. This was an
open-label, multicenter, non–placebo-controlled randomized study of 11,324 patients who had experienced
a recent MI. The primary combined efficacy end point
was death, nonfatal MI, and stroke. Intention-to-treat
analyses were done according to a two-way factorial
design and by treatment group (four-way analysis). These

patients were assigned to receive vitamin E, omega fatty
acids (EPA plus DHA), both, or neither. After 3.5 years
of follow-up, the group that received the n-3 fatty acids
alone experienced a 15% reduction in the primary end
point of death, nonfatal MI, and nonfatal stroke, a 20%
reduction in all-cause mortality, and a 45% reduction in
sudden death as compared with the control group. Further post hoc analysis reveals that n-3 supplementation
was most beneficial in preventing mortality and sudden
cardiac death in those with heart failure [51]. Vitamin E
provided no benefit either by itself or in addition to omega
fatty acids. A favorable response was also seen in lowering triglyceride and cholesterol levels.
Another post hoc analysis assessed the time frame
of action of n-3 fatty acids and the impact on total and
cardiovascular mortality [51]. Survival curves for n-3
fatty acid treatment diverged early after randomization,
total mortality was significantly lowered after 3 months
of treatment, and the risk reduction of sudden death was
statistically significant at 4 months and cardiovascular
mortality at 8 months. These results indicated that not
only did n-3 fatty acid supplementation have an impact on
survival after MI, but the effect was observed early after
the index event.
Although there have been concerns regarding the validity of the Indian Infarct Survival study [52,53], the results
apparently support a favorable effect of n-3 fatty acid supplementation in acute MI survivors. In the study, patients
were randomized to receive mustard oil (ALA), fish oil
(EPA and DHA), or placebo. Treatments were administered about (mean) 18 hours after MI and the patients were
followed for 1 year. The total cardiac events (ie, nonfatal
infarctions, cardiac arrhythmias, left ventricular enlarge-
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Table 2. Randomized controlled data for omega fatty acids
Subjects, n

Key ﬁndings

11,324 post-MI

Omega-3 fatty acids were associated with a 15%
reduction in the primary end point of death, nonfatal
MI, and nonfatal stroke; a 20% reduction in all-cause
mortality; and a 45% reduction in sudden death, and
with preventing arrythmias in those with heart failure

Indian Infarct Survival study [52]

360 post–acute MI

Nonfatal MIs were signiﬁcantly lower in the
ﬁsh oil and mustard oil groups

Diet and Reinfarction Trial (DART) [48]

2033 men post-MI

Fish consumption had a 29% reduction in all-cause
mortality over a 2-year period in male MI survivors,
with the greatest beneﬁt seen in fatal MIs

Coronary Angioplasty Restenosis Trial
(CART) [59]

500

Fish oil supplementation 2 weeks prior to angioplasty
did not reduce restenosis rates

Study
GISSI-Prevenzione [50]

GISSI—Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto Miocardico; MI—myocardial infarction.

ment, and angina) were significantly less in the fish oil and
mustard oil groups compared with the placebo group. Of
note was the finding that total cardiac deaths in the mustard oil group were no less than those in the placebo group,
although the fish oil group did show a reduction.
Other studies have demonstrated a favorable effect
of omega fatty acids on infarct size. In one prospective
cohort study of 745 post–acute MI patients in Norway,
peak serum creatine kinase levels (used as a surrogate for
Q-wave infarction) correlated negatively with fish consumption [54].
While the case for omega fatty acids was being made in
acute MI, other investigators studied patients with angiographically established coronary atherosclerosis [55]. n-3
Fatty acid treatment in these patients resulted in a lower
rate of progression, increased regression (at repeat angiography), and fewer clinical events. In patients undergoing
coronary bypass grafting, recipients of n-3 fatty acids had
a lower graft occlusion rate as compared with recipients
of placebo [56]. Regarding coronary angioplasty and fish
oil consumption, Gapinski et al. [57] reported a metaanalysis demonstrating a favorable effect of fish oils on
restenosis rates. However, the Enoxaparin MaxEPA Prevention of Angioplasty Restenosis (EMPAR) [58] study
and the Coronary Angioplasty Restenosis Trial (CART)
[59] failed to show any significantly positive effects after
angioplasty. Thus, the beneficial effects of omega fatty
acids remain largely in patients with acute MI (Table 2).

Meta-analyses
A number of meta-analyses have tried to collate useful
evidence of n-3 fatty acids in the prevention and treatment
of cardiovascular disease.
One meta-analysis published in 2002 incorporated
data from 11 randomized controlled trials of dietary and
nondietary consumption of n-3 fatty acids in coronary
heart disease [60]. The results demonstrated that the risk
ratio of nonfatal MI in patients who were on n-3 polyunsaturated fatty acid–enriched diets compared with control

diets or placebo was 0.8 (95% CI, 0.5–1.2; P = 0.16), and
the risk ratio of fatal MI was 0.7 (95% CI, 0.6–0.8). Sudden death was associated with a risk ratio of 0.7 (95% CI,
0.6–0.9), whereas the risk ratio of overall mortality was
0.8 (95% CI, 0.7–0.9), thus suggesting an overall benefit
of both dietary and nondietary omega-3 fatty acids in
patients with coronary heart disease.
A Cochrane review published in 2004 included data
from 48 randomized controlled trials and 41 cohort analyses [61]. The relative risk of death in those participants
randomized to n-3 supplementation or advice compared
with those on placebo or no such dietary advice was 0.87
(95% CI, 0.73–1.03). Subgrouping by fish or vegetable
source of n-3 and dose of n-3 did not suggest a significant
difference in either group. Meta-analysis of both randomized controlled studies (95% CI, 0.87–1.37) and cohort
studies (95% CI, 0.73–1.13) did not reveal a significant
effect of n-3 fatty acids on cardiovascular events. Overall,
pooled trial results did not show a reduction in the risk
of total mortality or combined cardiovascular events in
those taking additional n-3 fatty acids [61].

n-3 Fatty acids in stroke
Whereas the GISSI-Prevenzione trial, DART, and Indian
Infarct Survival study examined patients with acute
MI, there have been no randomized prospective studies
in other vascular conditions, such as acute stroke. As
compared with epidemiologic studies in coronary artery
disease, the data on stroke are more limited, but there
are enough to suggest some beneficial effects of n-3 fatty
acids (Table 3).
In the National Health and Nutrition Examination
Survey (NHANES) Epidemiologic Follow-up Study [62],
white female patients who consumed fish more than once
per week had a lower age-adjusted stroke incidence compared with women who did not consume fish. Similarly,
a trend toward reduced stroke risk with increasing fish
consumption was reported in the Nurses’ Health Study
[63]. As previously mentioned, in the MRFIT study, ALA
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Table 3. Omega fatty acid consumption and stroke risk
Subjects, n

Key ﬁndings

192 men

High B-linolenic acid consumption was associated
with lower stroke risk

4584

Fish consumption was inversely related to stroke risk

84,688
female nurses

Higher consumption of ﬁsh and omega-3 polyunsaturated
fatty acids was associated with a reduced risk of thrombotic
infarction, primarily among women who did not take aspirin

11,324 post-MI

No effect on the incidence of stroke by consuming ﬁsh oils

Study
Multiple Risk Factor Intervention
Trial (MRFIT) subgroup [39]
National Health and Nutrition
Examination Survey [62]
Nurses’ Health Study [63]

GISSI-Prevenzione [50]

GISSI—Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto Miocardico; MI—myocardial infarction.

intake was negatively associated with stroke incidence. In
contrast, both the Chicago Western Electric Study [64]
and the Physicians’ Health Study [65] failed to find any
relationship between reported fish intake and reduced
stroke risk. Similarly, in both the Lyon Diet Heart Study
[66] and the GISSI-Prevenzione trial [50], there was no
significant effect on the incidence of stroke.

Plant versus fish oils: which is better?
The ability of the body to convert ALA into the more
usable forms of omega fatty acids, such as EPA and DHA,
remains under investigation. The determinants and ratelimiting steps of this pathway, including enzymes and
co-factors, have not yet been clearly established.
The few studies that provide positive evidence for
ALA include the Indian Infarct Survival Study [52] and
the Lyon Diet Study [66], whereas the Mediterranean
Alpha-Linolenic Enriched Groningen Dietary Intervention
(MARGARIN) study [67] did not show a clear benefit of
ALA. Bearing in mind the favorable results of ALA in a
recent meta-analysis of 11 randomized controlled trials of
7951 patients, the overall conclusion is that all essential
fatty acids (ie, EPA, DHA, and ALA) have a somewhat
favorable effect on cardiovascular disease [60]. Similarly,
the INTERMAP study [33•] found a small blood pressure–lowering effect in the diet high in n-3 fatty acids,
and the differences were greater in the fish-derived fatty
acids as compared with the plant-derived fatty acids.

Current Opinion:
Eat More Fish or Take Fish Oil Capsules?
Omega fatty acid supplementation is favorable not only
for secondary prevention but also for primary prevention
of cardiovascular disease. However, the question remains
as to how we can increase the amount of consumption
of these essential fatty acids. The obvious answer is by
increasing fatty fish consumption, but this may prove difficult for a number of reasons.
The most widely available source of omega fatty acids
is cold-water oily fish such as wild salmon, anchovies,
mackerel, herring, and sardines. Oil from these fish has

around seven times as much n-3 as n-6, whereas farmed
(grain-fed) salmon have a higher proportion of omega-6.
Omega fatty acids are also present at high concentration
in over-the-counter fish oil preparations [68]. As with
fresh fish, concern had been raised that these oils may
contain unacceptably high levels of contaminants, such as
mercury and organochlorines. This claim appears to be
unfounded, and processed oil may even prove safer from
this aspect than consumption of unprocessed fish [69,70].
The amount of fatty fish required may be quantitatively
and proportionately larger than what many dietary regimes
may actually allow. The environmental pollutants in the fish,
such as methyl mercury, dioxins, and polychlorinated biphenyls, may make consumption hazardous [71]. The quality of
fish may also be circumspect, and this may play an important role in actual delivery of omega fatty acids to the body.
All these reasons make a concentrated fatty acid capsule an
attractive option [72]. Advantages of the capsules are preparation from a purified source, exact dose administration, and
convenience. Side effects of a concentrated fish oil capsule,
including odor, aftertaste, and other systemic effects, may
prove to be important determinants of compliance.

Current Guidelines for
Cardiovascular Prevention
The data for secondary prevention after MI were largely
gleaned from the GISSI-Prevenzione trial. It is generally
agreed that the data are clinically robust and the measures cost effective in this patient group [73]. Prescription
of omega fatty acid extract for hypertriglyceridemia was
approved by the US Food and Drug Administration in
2006 after careful evaluation of cost and clinical effectiveness [74]. The American Heart Association has made clear
recommendations to augment fatty fish supplementation
for both healthy and “at risk” individuals (Table 4).
The recent National Institute for Health and Clinical
Evidence guidelines have also highlighted the role of omega
fatty acids in secondary prevention for those who have
suffered an MI within the past 3 months and categorically
state the following: “Patients should be advised to eat a
Mediterranean-style diet, to consume at least 7 g of omega
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Table 4. American Heart Association recommendations for omega fatty acid intake
Population subtype

Fish oil recommendation

Patients without documented CHD

Patients with documented CHD

Eat a variety of (preferably fatty) ﬁsh at least twice a week. Include oils
and foods rich in B-linolenic acid (ﬂaxseed, canola, and soybean oils;
ﬂaxseed and walnuts).
Consume about 1 g/d of EPA + DHA, preferably from fatty ﬁsh. EPA + DHA
in capsule form could be considered in consultation with the physician.

Patients who need to lower triglycerides

2–4 g/d of EPA + DHA provided as capsules under a physician’s care

CHD—coronary heart disease; DHA—docosahexaenoic acid; EPA—eicosapentaenoic acid.

3 fatty acids per week from two to four portions of oily
fish and for those not reaching this target a prescription of
supplemental fish oil extract should be considered.” [75•].

Conclusions
The role of omega fatty acids in cardiovascular disease
prevention and treatment is becoming increasingly established. The potential role for omega fatty acids in treating
and preventing a host of other disorders, including psychiatric illnesses, gastrointestinal disease, neoplasms, and
even multiple sclerosis, is under further investigation.
Although historical evidence suggests that fatty fish
consumption improves health outcomes, it is perhaps
unexpected that in the era of advanced pharmaceutical
design, a naturally occurring substance could apparently offer substantial impact in terms of cardiovascular
protection in certain patient groups. It is clear that as
the mechanistic processes involved remain poorly understood, the advent of this treatment is likely to be met with
a degree of skepticism.
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