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patients at increased risk of sudden cardiac death.

The potential benefits of fish oil have been touted for several decades. The authors review evidence from
epidemiologic, retrospective, and controlled prospective clinical trials demonstrating the effects of omega-3 fatty
acids (fish oil) for the prevention of major cardiovascular events including myocardial infarction and stroke in
primary and especially secondary prevention settings. Fish oil’s efficacy in reducing total mortality and sudden
cardiac death appears particularly promising, probably due to potent antiarrhythmic effects. We believe it is now
time to consider fish oil therapy, specifically eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), for most
patients with known cardiovascular disease and for patients at increased risk for cardiovascular disease, particularly
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to provide substantial protection against cardiovascular

disease. Multiple epidemiological studies (1-8) and
randomized controlled trials in Europe, Japan, India, and the United
States (9-12) have shown that moderate fish oil consumption, either
by eating fatty fish more than once a week or by taking fish oil
supplements, decreases the risk of major cardiovascular events,
including myocardial infarction (MI), sudden cardiac death, and
stroke (13,14). The American Heart Association (AHA) has recently
recognized the potential importance of various polyunsaturated
fatty acids (PUFAs) in the protection against major cardiovascular
events (15,16)

O mega-3 fatty acids, or fish oil, are increasingly being utilized

What Is Fish Oil?

The most important components of fish oil are eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA); two omega-3 PUFAs.
The nomenclature is based on the number of carbon atoms counting
from the methyl end before one reaches the first C=C double bond,;
hence, n-6 and n-3 (also referred to as w-6 and w-3). EPA has 20
carbons with 5 unsaturated bonds, and DHA contains 22 carbons
with 6 unsaturated bonds. Both have the first double bond at the
site omega-3 from the methyl end of the fatty acid.

DHA and EPA are essential fatty acids, meaning the human
body is unable to synthesize them except by an elongation process
on alpha linolenic acid (ALA), which is another omega-3 PUFA
with shorter carbon sequence of 18 carbons and 3 unsaturated
bonds. The structure of the two dietary classes of essential PUFAs
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containing ALA are documented in Figure 1 (17). The n-6 PUFAs
are found primarily in vegetable oils and n-3s primarily in marine
animals or plants.

Epidemiological Studies and Primary
Cardiovascular Prevention

As early as 1944, Sinclair pointed out the rarity of coronary artery
disease (CAD) in Greenland Eskimos despite their consumption
of a diet known to be high in fat (1). CAD is also less prevalent
in Japan, whose population has traditionally consumed more fish
than populations in the West. In the Zutphen study from the
Netherlands, the 20-year mortality rate was 50% lower among those
who ate 30 g of fish per day (approximately one to two fish meals
per week) (2). Data from 6250 participants in the Multiple Risk
Factor Intervention Trial (MR-FIT) demonstrated decreased 10-year
mortality rates with increased consumption of PUFAs but not
increased consumption of linoleic acid (18:2n-6), the predominant
dietary PUFA (3). The Chicago Western Electric Study examined
the relation between fish consumption and 30-year risk of fatal MI
in 1822 men free of cardiovascular disease at baseline (6). At the
end of the study, there was an inverse relationship between fish
consumption and death from CAD but not sudden cardiac death.
The US Physician Health Study (5) collected data on the fish
intake of 20,551 male physicians ages 40 to 84 who were free of
cardiovascular disease or stroke at the beginning of the study. This
study indicated that the consumption of fish at least once per week
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was associated with a 52% reduction in the risk of sudden cardiac
death during an 11-year follow-up.

A prospective population study of 1871 middle-aged men
in eastern Finland, 42 to 60 years old with no clinical CAD,
demonstrated a 44% risk reduction for acute coronary events
after an average follow-up of 10 years (4). The same study showed
that high mercury content in the hair attenuated the protection
conferred by high serum levels of omega-3 fatty acids. This very
important finding could potentially explain the lack of efficacy of fish
consumption in a few of the epidemiological studies (18-21).

The Nurses Health Study (8) recently examined the dietary
habits and the incidence of all kinds of strokes in 79,839 nurses
(ages 30 to 55 at the time of enrollment). After 14 years of follow-up,
there were significant reductions in both the thrombotic and
lacunar strokes among women who consumed fish two or more
times per week. This benefit was more obvious among women
who had higher risk of stroke and were not taking aspirin. In
the Honolulu Heart Program (7), heavy smokers with high fish
consumption were at lower risk for CAD mortality than those who
smoked heavily and had low fish consumption.

However, not all epidemiological studies have confirmed the
beneficial effects of fish consumption on cardiovascular events. The
Physician Health Study (20), a case control evaluation of 14,916
participants, demonstrated similar baseline levels of EPA and DHA
in those who had an MI versus those who did not have an MI during
5 years follow-up. Another analysis of a larger group from this same
study population, however, showed decreased sudden cardiac
death with higher fish consumption (5). The health professional
follow-up study (21) found that increasing fish intake from one to
two servings per week to five or six did not substantially reduce the
risk of CAD among men who were initially free of cardiovascular
disease. Three separate analyses on data from respondents to a
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postal dietary survey in Norway (18) did not show an association
between high fish intake and decreased cardiac risk. Another
follow-up study on 7615 Japanese men as part of the Honolulu
Heart Program (19) did not demonstrate significant association
between fish consumption and total and fatal CAD. In light of the
more recent results of the large-scale randomized trials (e.g. GISSI
trial [10]), we may have different interpretations for the finding of
the negative studies. The Physician Health Study and the health
professional follow-up study included cohorts with potentially
higher baseline intake of omega-3 PUFAs than other cohort studies.
These studies involved cohorts at low risk of CAD and included few
participants with low fish consumption (less than once per week).
A threshold effect in which fish intake is cardioprotective in small
amounts may partially explain these discordant results. In addition,
the studies from Norway and the follow-up study on Japanese men
both included populations with fairly high fish consumption, and
the data collected to support conclusions about the effects of fish
consumption was far less accurate.

Fish Oil in Cardiovascular Secondary
Prevention

There is now mounting evidence that fish oil consumption is
very useful in the secondary prevention of cardiovascular events.
In the GISSI trial (10), 11,324 patients who had suffered an MI
within the previous 3 months were randomized to receive fish oil
supplement (1 g daily containing 850 mg of concentrated EPA and
DHA) versus no supplement, 300 mg of vitamin E supplement versus
no supplement, and both supplements versus no supplements.
The primary combined efficacy end point was death, non-fatal
MI, and stroke. Patients taking the fish oil supplements had 15%
risk reduction in the primary end point, 20% reduction in total
mortality, and a 45% reduction in risk of sudden cardiac death.
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Table 1. Main results regarding mortality in recent secondary prevention trials. Reprinted with permission from
(24): de Logeril M, Salen P. Curr Opin Cardiol 2000; 15:364-370. Copyright 2000, Lippincott, Williams & Wilkins.
Results LIPID (25) 4S (26) GISSI (10) GISSI (10) Lyon trial (12, 27,28)
(Pravastatin) (Simvastatin) | (Omega-3 fatty acid) | (Vitamin E) (Mediterranean diet)
Total mortality (RRR%) 22 30 21 10* 60
Number of lives saved (per 1000/year) 5 6 6 4% 8
Cardiovascular mortality (RRR%) 25 35 30 18 65
Non-sudden cardiovascular mortality
(RRR%) 34 29 10% 0% 74
Sudden cardiac death (RRR%) 13* 42 45 35 64
Number of SCDs prevented
(per 1000/year) 1% 3 5 35 3.5
* Statistically nonsignificant
RRR = reduction of the relative risk, in percentage; SCD = sudden cardiac death

Vitamin E showed no efficacy alone or in combination with fish oil.
The beneficial effects of fish oil supplement were noted in patients
who had relatively low risk and were generally taking standard
post-MI therapy, including aspirin, beta-adrenergic blocker agents,
angiotensin converting enzyme inhibitors, and statin therapy. The
DART trial (9) (finished long before the GISSI trial), randomized
post-MI patients to three kinds of diet advice: a reduction in dietary
fat, an increase in cereal fibers, and an increase in fish consumption.
Subjects in the fish arm were instructed to eat mackerel two times
weekly or to take fish oil supplements. Dietary fat advice and cereal
meals advice were not associated with changes in cardiovascular
events. After 2 years of follow-up, the fish group showed a 29%
mortality reduction, with the difference entirely attributable to
reduction in CAD deaths. In fact, the reductions in cardiovascular
events were particularly impressive in the subgroup that took
the fish oil supplement as opposed to simply increasing dietary
fish consumption.

In a randomized placebo-controlled trial, the effects of 1-year
treatment with fish oil (EPA, 1.08 g/d, n=122), mustard oil (ALA,
2.9 g/d, n=120), and placebo (n=118) were compared in patients
with suspected acute MI (11). At the end of the study, there were
significant reductions in total cardiac events and nonfatal MI, and a
50% reduction in sudden cardiac death in the fish oil and mustard
groups when compared with the placebo group. The fish oil and
mustard oil groups also showed significant reductions in total
cardiac arrhythmias, left ventricular enlargement, and angina
pectoris compared with the placebo group.

Increased consumption of fish oil was used to slow down or
even reverse the progression of the atherosclerotic heart disease in
several studies. The Study on Prevention of Coronary Atherosclerosis
by Intervention with Marine Omega-3 fatty acids (SCIMO) was a
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randomized, double blind trial of 225 participants using 6 g/d
of fish oil (55% EPA/DHA) for 3 months and then 3 g/d for 21
months versus placebo (22). All participants had a greater than
20% stenosis in at least one coronary artery on angiography, and
had revascularization (percutaneous coronary angiography or
carotid artery bypass graft) planned or performed in the previous
6 months in no more than one vessel. After the angiograms before
and after randomization were compared, coronary segments in the
fish oil group showed less progression and more regression than
coronary segments in the placebo group. However, in a similar
study of patients with angiographically documented CAD, Sacks and
colleagues studied , and compared 31 patients on fish oil (6 g/d)
with 28 receiving olive oil placebo and failed to show any significant
effect of fish oil on CAD patients’ angiograms (23).

Fish 0il and Sudden Death

The most impressive and consistent result in these fish oil
trials is the reduction in the risk of sudden cardiac death. As shown
in Table 1, fish oil had dramatic effects on sudden cardiac death
in several major trials (24).

The GISSI trial (10) showed a 45% reduction in sudden cardiac
death; the relatively small dose of DHA and EPA used in this
trial was associated with a reduction of 5 sudden deaths for each
1000 patients treated. In the DART trial (9), the risk reduction
was mainly in all cause deaths and CAD mortality rather than
total CAD events.

There is strong evidence from basic research and small
intervention trials that fish oil has major antiarrhythmic actions
(29-31). In most trials, fish oil was much more effective in
decreasing mortality from cardiac disease as opposed to total
cardiac events (9,10). Whereas the Physician’s Health Study
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Figure 2. Risk of primary cardiac arrest with dietary
intake of long chain 3-polyunsaturated fatty acids. First
through fourth quartiles of fish intake from lowest to
highest. Data from (32): Siscovick DS, et al. JAMA 1995;
274:1363-1367.

(20) failed to show efficacy of fish consumption in preventing
the incidence of the first acute MI, this same study demonstrated
significant reductions in sudden cardiac mortality with increased
fish consumption (5).

Astudy done in Seattle and suburban King County, Washington,
examined the fish consumption of 334 victims of primary
cardiac arrest and 493 population-based control cases (32). Fish
consumption was determined by interviewing the spouses of the
victims and the control group; blood specimens from 82 cases and
108 controls were also analyzed to determine membrane fatty acid
composition of red blood cells. Compared with no intake of EPA
and DHA, an intake of 5.2 g per month (equivalent to one fatty fish
meal per week) was associated with a 50% reduction in the risk of
primary cardiac arrest (Figure 2). Any amount of fish consumption
was associated with significantly reduced risk of sudden cardiac
death. The risk reduction continued to be significant after using
more objective evidence of omega-3 PUFA consumption from the
red blood cell membrane fatty acid composition (Figure 3) (33).

Prospective data from the US Physician Health Study showed
a significant 55% reduction in the risk of sudden cardiac death
in subjects who consumed fish meals at least once per week,
as compared with subjects who consumed fish less than once
per month (5). There seemed to be a threshold effect for fish
consumption with the one fish meal per week providing maximum
protection. This small dose effect was confirmed by the GISSI trial
(10). This same threshold effect noticed at relatively small doses was
also noticed with all-cause mortality. The positive effect of fish oil
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Figure 3. Risk of primary cardiac arrest associated

with red blood cell membrane levels of long-chain n-3
polyunsaturated fatty acids (PUFAs). Quartile means are
from control subjects. Odds ratios (ORs; ) and 95%

Cls (bars) were from a conditional logistic model that
included the linear term for red blood cell membrane
long-chain n-3 PUFAs after adjustment for age, current
smoking, former smoking, family history of myocardial
infarction or sudden death, fat intake scale, hypertension,
diabetes mellitus, physical activity level, weight, height,
and education. ORs and 95% Cls were calculated by using
the lowest quartile as the reference group and the mean
value for each category. Reproduced with permission by
the American Journal of Clinical Nutrition. ©Am J Clin
Nutr. American Society for Clinical Nutrition. (33)
www.ajcn.org/content/vol71/issuel1/images/
large/020802.jpeg

on sudden cardiac death may be attributed to fish oil’s suppression
of malignant ventricular dysrhythmias.

In a small study, 55 post-MI patients were randomized in a
double blind, controlled trial to 5.2 g/d of DHA/EPA or olive oil
placebo for 12 weeks; 24-hour Holter monitoring was used to assess
heart rate variability (HRV), which is known to be decreased in CAD
and post-MI patients and to be associated with decreased ventricular
fibrillation threshold and high post-MI mortality. Following fish
oil therapy, significant improvements in HRV were noticed, again
suggesting a potentially favorable effect on autonomic tone and the
risk of malignant ventricular dysrhythmias (31).

The increase in HRV with fish oil was confirmed in a study of
291 patients with suspected CAD referred for coronary angiography.
All patients had fish consumption assessed by questionnaires;
omega-3 PUFA composition of granulocytes membranes and
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adipose was also assessed (34). A significant positive correlation was
found between HRV and the level of omega-3 PUFA in granulocytes.
The balance of autonomic tone is a key indicator of cardiovascular
prognosis, and the improvements in risk of sudden cardiac death
with omega-3 PUFA intake are probably mediated in part by
alterations in autonomic tone (35).

The antiarrhythmic effect of fish oil was tested in several animal
trials. Fish oil infusion prevented ventricular fibrillation in a dog
model of sudden cardiac death (30). Canine models were prepared
with anterior MI by surgically ligating the left anterior descending
coronary artery. During the operation, a hydraulic cuff was placed
around the left circumflex coronary artery. After recovery from MI,
the dogs were trained to run on the treadmill. In 3-4 weeks, another
ischemic event was produced during stress exercise by inflating
the hydraulic cuff, and only the dogs with ischemia-induced
ventricular fibrillation who responded to resuscitation were chosen
to complete the study (n=17). The exercise and ischemic events
were reproduced 1 week later, after intravenous treatment with
one of the following purified omega-3 fatty acids: EPA, DHA, or ALA.
One week after the completion of each EPA, DHA or AILA study, a
second control exercise plus ischemia test was repeated after either
an infusion of lipid emulsion of soybean oil or an infusion of saline.
The infusion of fish oil concentrate, EPA, DHA or ALA prevented
fatal ventricular arrhythmias in 10 out of 13, 5 out of 7, 6 out of 8,
and 6 out of 8 dogs tested, respectively, while the control treatment
did not protect any dog from the malignant ventricular arrhythmia.
In another study, rats fed fish oil for 1 month showed a significant
reduction in ischemia-induced ventricular arrhythmia (36).

At the present time, these major antiarrhythmic actions of fish
oil, confirmed in animal and human studies, have not been equaled
by any other therapy, including the beta-adrenergic blocking agents
or amiodarone, the most powerful anti-arrhythmic drug in use.

Potential Mechanisms of Action

Large doses (3-5 g/d) of fish oil (generally using 6-10 fish oil
pills per day) have been shown to produce 30% to 50% reduction
in triglycerides (37), whereas most studies using low dose therapy
(e.g. 1 g/d) have not been associated with any lipid improvements,
although the GISSI trial using 850 mg/d did show very small
(3.4%), but statistically significant, reductions in triglycerides (10).
Therefore, other mechanisms must play a major role in the clinical
effects of fish oil, particularly in the antiarrhythmic effects and the
reduction in sudden cardiac death.

Fish oil reduces ventricular arrhythmias, slows the heart rate,
and increases HRV (31,34,36). Moreover, high doses of fish oil
have been shown to lower blood pressure (38,39). Fish oil therapy
resulted in a significant 25% reduction in mean arterial pressure and
systemic vascular resistance, modest reduction in LVH, and modest
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improvements in left ventricular diastolic filling in cardiac transplant
patients with cyclosporine-induced hypertension (40,41). Fish oil
may also reduce expression of cell adhesion molecules and decrease
secretion of platelet-derived growth factor (42,43). By reducing
transcription of inflammatory cytokines and other mechanisms,
fish oil has been shown to have significant anti-inflammatory
actions (44), which may make it efficacious in several other chronic
inflammatory diseases like ulcerative colitis and rheumatoid arthritis,
as well as play a role in plaque stabilization (45).

Omega-3 fatty acids alter the pattern of synthesis of
thromboxanes and prostacyclins (46). EPA competes with
arachidonic acid for the cyclo-oxygenase, which leads to decreased
synthesis of thromboxane A2 and increased levels of thromboxane
A3. Thromboxane A2 is a strong platelet agonist while thromboxane
A3 is relatively inactive, so the net effect of high doses of fish oil
is platelet inhibition.

In a double blind trial of 53 male patients with CAD, 35 were
randomized to receive fish oil (four capsules three times daily) and
18 to receive rapeseed (12 g/d) (47). At the end of the study, there
was a significant reduction in lipoprotein (), or Lp(a), in the fish
oil group. High levels of Lp(a) are known to be a significant and
independent risk factor for CAD, and only two therapies (niacin and
estrogen) are generally available to reduce Lp(a) levels (48).

In a randomized, double blind, placebo-controlled trial,
Goodle and colleagues isolated small arteries from skin biopsy of
16 hypercholesterolemic patients and 12 age- and sex-matched
controls with normal levels of plasma cholesterol (49). Patients
and controls were randomized to receive fish oil or placebo for 3
months, and a second biopsy was taken at the end of the study. The
small arteries were mounted on a wire myography for isometric
tension experiments. In hypercholesterolemic patients, fish oil was
shown to significantly improve endothelial function in peripheral
small arteries.

In a rat study by Anderson et al, the researchers tried to
establish the mechanisms by which omega-3 fatty acids produce
antiarrhythmic action (29). They found that dietary supplement
with omega-3 fatty acids inhibited the reperfusion rise in Inositole
triphosphate (Ins P3). The rapid release of Ins P3 during
postischemic reperfusion has been implicated in reperfusion
arrhythmias.

Safety of Fish Oil

The FDA recently reviewed the safety of fish oil and concluded
that dietary intakes up to 3 g/d of EPA and DHA are “generally
recognized as safe” (50). Fish oil consumption may increase
the levels of low-density lipoprotein cholesterol (LDL-C) (51).
The increase in LDL-C with fish oil consumption is usually less
than 5%, but may be as high as 30% in patients with severe
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Table 2. Omega-3 polyunsaturated fatty acid content Table 3. Plant sources of a-linolenic acid. Reprinted
of selected fish.* Reprinted with permission from (62): with permission from (62): Arch Int Med 2001;
Arch Int Med 2001; 161:2185-2192. Copyrighted 2001, 161:2185-2192. Copyrighted 2001, American Medical
American Medical Association. Association.
Fish ALA EPA DHA Source Alpha- Linolenic Acid*
Mackerel 0.1 0.9 1.6 Flaxseed 20.0
Atlantic herring 0.1 0.7 0.9 Butternuts (dried) 8.7
Albacore tuna 0.2 03 1.0 English walnuts 0.8
Chinook salmon 0.1 0.8 0.6 Soybean (raw) 3.2
Anchovy Trace 0.5 0.9 Leeks 0.7
Coho salmon 0.2 0.3 0.5 Wheat germ 0.7
Greenland halibut Trace 0.5 0.4 Purslane 0.4
Rainbow trout 0.1 0.1 0.4 Almonds 0.4
Atlantic cod Trace 0.1 0.4 Pinto beans 0.3
Atlantic white shrimp Trace 0.2 0.2 Barley bran 0.3
Catfish Trace 0.1 0.2 Kale 0.2
Northern lobster 0 0.1 0.1 Chickpeas 0.1
Flounder Trace 0.1 0.1 Avocados 0.1
Strawberries 0.1
*Given as grams of fatty acid per 100 g of raw material.
AlA=alpha linolenic acid; EPA=eicosapentaenoic acid; Peanuts 0.003
DHA=docosahexaenoic acid *Grams of alpha-linolenic acid per 100 gram of raw material.
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Table 4. Fatty acid composition of common oils. Reprinted from (62): Arch Int Med 2001;

161:2185-2192. Copyrighted 2001, American Medical Association.

0il Omega-3 PUFA % Omega-6 PUFA % MUFA % Saturated fat %
Flax 58 14 19 9
Soybean 7 50 26 15
Canola 7 30 54 7
Safflower 0 75 13 12
Sunflower 0 05 23 12
Corn 0 59 24 17
Sesame 0 45 42 13
Cottonseed 0 50 21 25
Peanut 0 29 47 18
Olive 0 8 76 16
Coconut 0 3 6 91
Palm 0 2 13 85

PUFA=polyunsaturated fatty acid

MUFA=monounsaturated fatty acid

Table 5. Recommended brands of fish oil supplements.

Manufacturer Product EPA DHA Omega-3/pill | Manufacturer Contact Information
Carlson Super- DHA 200mg | 500 mg 700 mg (800-323-4141)
Bronson Super-EPA-500 300 mg 200 mg 500 mg (800-235-3200)
Cardiovascular Consultants | CardioTabs Omega3 | 90mg | 225mg 360 mg (800-811-1007)
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hypertriglyceridemia. Combining statin therapy, which is generally
needed anyway for patients with atherosclerosis, with fish oil can
easily treat this problem. However, no increases in LDL-C have
been noticed in large-scale clinical trials using doses less than 1
g/d of fish oil (5).

Although increased bleeding time has been noted with very
high doses of PUFA (20 g/d) (51,52), no bleeding complications have
been noticed with the 7 g/d dose of PUFA in a large restenosis study
(53), and no increased bleeding when the fish oil was combined
with aspirin or warfarin (54).

Some studies have shown some worsening glycemic control
in patients with type II diabetes mellitus with consumption of
large amounts of fish oil (55). However, studies using moderate
doses (2-3 g/d) have not reported any adverse effects on glycemic
control (56-59).

Recommendations

Based on the considerable evidence, most patients should
increase their consumption of omega-3 fatty acids, and specifically
EPA/DHA. Although the data for primary prevention are not yet
as convincing as for secondary prevention, there is evidence that
higher intake of fish may be associated with significant reductions
in cardiac arrest in patients without known heart disease. Certainly
the data appear quite impressive for the secondary prevention of
cardiac events and particularly cardiac death and sudden cardiac
death. Based on these data, we are routinely recommending therapy
with fish oil for most of our patients with established heart disease
or high CAD risk based on either multiple risk factors, a high
Framingham risk score (greater than 10%-20% 10 year risk of major
cardiac event) (60,61), or by assessing risk on our (RVM, CJL)
web site, www.myheartrisk.com. Generally, we recommend a dose
of about 1000 mg of EPA and DHA daily. In patients who eat a
considerable amount of fish, especially if they eat fatty fish or fish
containing relatively large amounts of omega-3 fatty acids, this can be
obtained from dietary sources. Tables 2-4 provide some information
about the fish and plant dietary sources of PUFA and the fatty acids
composition of common oils (62).

However, for most of our patients who either do not eat fish
or who consume relatively small doses of EPA/DHA from dietary
sources, we recommend fish oil supplements. We prefer to use
supplements that are relatively inexpensive, potent (meaning less
pills per day, such as 1 or 2, are needed to obtain the recommended
dose), purified (low content of mercury and cholesterol), and contain
a relatively high concentration of DHA (some fish oil supplements
contain as little as 12% DHA, and there is considerable evidence
suggesting that DHA may provide even more protection against CAD
than does EPA). Table 5 provides information on three supplements
(which can be purchased by phone) that meet these criteria.
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Generally we are supplementing our patients with approximately 1
gram of PUFA per day, either as one to two capsules of the Carlson
Super-DHA, two capsules of the Bronson Super EPA-500, or two
capsules of CardioTabs Omega-3.

Conclusions

There is considerable evidence from both epidemiological
studies and controlled clinical trials demonstrating the positive
effects of fish oil in the secondary prevention of major cardiovascular
events and stroke. The efficacy in preventing sudden cardiac death
seems to be particularly powerful. The results of the controlled
trials suggest that fish oil has antiarrhythmic action and survival
benefits that are unequaled by any other agent. Most of the data
on fish oil efficacy are derived from controlled, but not blinded
trials. However, these unblinded trials were large enough to have
significant validity, especially when we take into account the
mounting epidemiological data. Although the evidence for fish oil
in primary prevention is still in its early stages, the epidemiological
findings in populations without known CAD makes a strong
argument for the efficacy of fish oil in the primary prevention of
cardiovascular events. Additionally, increased omega-3 PUFA intake
has been associated with a myriad of other health benefits, including
decreased risk of prostate cancer, depression, inflammatory bowel
disease, and others. This pattern of multisystem benefits is a typical
response to supplementation of a deficient nutrient to bring levels
of the essential compound back into optimal range. Studies indicate
that the typical American omega-6 to omega-3 dietary ratio is about
20:1 compared with a Paleolithic ratio of 2:1 (13,63).

After 25 years of research and re-examination of fish oil therapy,
we believe it is now time to consider fish oil therapy for most
patients with known cardiovascular disease and for patients at
increased risk for cardiovascular disease, and particularly for patients
at relatively high risk of sudden cardiac death.
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