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Abstract

There is substantial evidence that a higher intake of fish and/or long-chain 
(LC) n–3 polyunsaturated fatty acids (PUFAs) is associated with health benefits. 
Fish oil today is one of the largest consumed dietary supplements on the market, 
with its many health claims doted as improvement in Alzheimers disease and 
Cardiac disease prevention, both however coming with mixed evidence. Some 
of the heterogeneity in the results with fish and fish oil in overall health benefits 
may be explained by substantial variation in the experimental design, including 
choice of study population, amount of fish, and fish oil administered as well as 
continually improving standards of care. This Article discusses a series of topics 
that health care professionals often ask regarding fish oil such as when it is 
appropriate to use, what are the true benefits of fish oil and lastly, what are the 
most recent recommendations regarding it use. 

and as scientists have noted may change cell membrane characteristics 
and modulate protein receptor function [2].

Blood lipids
We know that fish oil consumption lowers serum Triglycerides 

by approximately 30% and that the amount consumed with regards 
to change in Triglyceride concentration is dose-dependent. [3-5]. 
Thus, the more of the fish oil you consume, the linear decrease in 
serum triglycerides we see. However, still today, we realize that the 
reduction of triglycerides has not yet been convincingly exhibited 
to decrease coronary mortality yet we know there is a causal link 
between high triglycerides and cardiac disease and its mortality. Fish 
oil additionally has been noted to increase HLD-C concentrations but 
at the same time increase LDL- C concentrations but lowers the small 
dense LDL-C particles [6-8]. Thus by lowering the smaller particles, 
we see an increase in LDL particle size which may in part account 
for the high LDL-C concentrations, but the overall number of LDL 
particles (apolipoprotein B) concentration may stay the same [8].

Blood pressure
The blood pressure lowering effect of fish oil results from a 

reduction in systemic vascular resistance, but an unaltered cardiac 
output [9-10]. It was noted that fish oil consumption increases the 
metabolites of nitric oxide production, enhancing vasodilatory 
responses and decreasing the vasoconstrictor responses to nor 
epinephrine and angiotensin, likely due to protein regulation at the 
cellular level [11-15]. Thus, It has been widely shown in randomized 
trials that supplementation with fish oil reduces BP by 1.52mmHg 
and Diastolic BP by .99mmHg [17].

Heart rate
One’s resting heart rate is dependent on the vagal and sympathetic 

activity, the autonomic function of the sinus node as well as cardiac 
function. It has been suggested that Fish oil may alter indirectly the 
sinus node activity and or its responsiveness. What we have seen in 
more than 30 randomized controlled trial is that fish oil consumption, 
independent of dose, reduced heart rate by 1.6 beats per minute with 
an even greater decrease in patients who were habitual consumers 
[16].

Introduction
During the1970s, Danish researchers studying Inuit metabolism 

suggested that omega-3 fatty acids found in fish were protective against 
heart disease. This eventually led to the enthusiastic recommendation 
that people in the United States eat more fish to help prevent heart 
disease despite the overall increase in animal fat. At around the same 
time, scientists reported the death rate from coronary artery disease 
was much lower among Greenland eskimos after noting their diet 
was mainly due to the consumption of whale lard, seal and fish fat, 
in contrast to that of American and Danes which did not see seafood 
as a fundamental component of their diet [1]. The question remains 
though, whether the observed cardiovascular benefits often found in 
people who consume fish is truly due to its consumption, or just the 
overall healthier lifestyle found in those who consume it. 

Fish oil today is one of the most utilized dietary supplements and 
is promoted by mainstream society as ways to lower triglycerides, 
prevent heart disease and even work as an anti-inflammatory. In 
observational studies, people who regularly ate fish were less likely 
to suffer from strokes, heart disease, and cardiac deaths. In view of 
observational and animal studies, scientists have recognized two 
types of long chain fatty acids which come from seafood which may 
have an impact on one’s health; they are Eicosaptaenoic Acid and 
Docosahexaenoic Acid. 

Consumption of fish oil increases the EPA and DHA within one's 
circulation. First, they are absorbed in the gastrointestinal tract and 
then transported to the liver. They are then processed and released 
as triglycerides traveling in lipoproteins such as LDL. From LDL, 
EPA and DHA are stored in cell membrane phospholipids as well 
as stored as triglycerides in adipose tissue. EPA can be processed 
to Prostaglandin E3, an important mediator in inflammation and 
in thrombosis. DHA then again is noted to be important in the 
development of the human brain during pregnancy and the first 2 
years of life. 

Effects on the Cardiovascular System
The physiologic effects of fish oil occur with regular consumption 
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Cardiac relaxation
Abnormalities of early relaxation are some of the signs associated 

with underlying heart disease whereas decreased compliance is 
strongly associated with persistent hypertension and or other 
cardiovascular processes. One study in primates showed after 24 
months of fish oil consumption, decreased left ventricular diastolic 
filling pressure, increasing both end-diastolic volume and stroke 
volume [18-19]. In an experimental trial with humans, it was noted 
after seven weeks of fish oil, the early phase of diastolic filling improved 
within the participants [20]. In a cohort study of older adults, regular 
fish consumption was associated with a smaller left ventricular mass, 
size, and hypertrophy [9]. Also noted that patients with established 
heart failure, fish oil consumption improved their left ventricular 
ejection fraction, possibly by improving myocardial functions and 
decreasing oxygen demand without the change in efficacy [21].

Coagulation and thrombosis
It has always been speculated that high doses of fish oil increase 

bleeding time, this number is anywhere from 3 gram-15 grams per 
day, but this has not been associated with higher rates of clinical 
bleeding [29]. Even with patients taking aspirin and or coumadin, 
there were no clinical findings of increased bleeding risk with fish oil 
use [30]. Studies have yet to show any effect on platelet aggregation 
or factor pathway disruption leading to the increased bleeding time 
which is suspected. So, doses up to 4 grams a day have not been shown 
to have any effect on bleeding risk [5].

Atherosclerosis
There has been some debate with regards to fish oil and 

atherosclerosis. It has been shown through in a few small studies that 
modest consumption of fish oil may reduce chronic progression of 
atherosclerosis. So in essence, the benefits of fish oil could reduce the 
risk of non-fatal MI. If fish oil decreases the progression of chronic 
arterial plaques, as well as decreases endothelial dysfunction, it may 
in fact, decrease overall cardiac events. In one randomized trial of 
patients undergoing carotid endarterectomy, supplementation 
with Fish Oil resulted in plaques with no inflammation and thick 
caps, both beneficial characteristics compared to thin caps with 
inflammation noted in alternate group. So by lowering triglycerides 
and possibly countering inflammation, fish oil by itself could decrease 
cardiac events [32].

In a prospective observational study among Japanese men and 
women, individuals with the highest consumption (median of 2.1g/
day) of fish oil had a 67% lower incidence of nonfatal MI vs those 
with the lowest consumption (0.3g/day) [33]. However, in 2012 a 
meta-analysis of 13 randomized controlled trials found a statistically 
nonsignificant reduction in total fatal and non-fatal MI, so thus it is 
in question if fish oil has any effect on non-fatal cardiac events [34].

Sudden cardiac death
Multiple large systematic reviews and meta-analyses of 

observational studies have shown Fish Oil to decrease the number 
of sudden cardiac deaths, which are characterized by the physiologic 
pathway of disease leading to the final a fatal ventricular arrhythmia. 
The discovery from these studies suggests that fish oil reduces cardiac 
mortality, but not cardiac events in general. However in a more recent 
meta-analysis, supplementation with Fish Oil showed no reduction in 

cardiac death compared to placebo. As noted above though, previous 
studies had all showed a significant reduction in cardiac deaths due 
to fish oil supplementation, so one theory on this new evidence is 
that fish oil benefits may be diminished in patients already receiving 
aggressive medical management for secondary prevention of 
coronary heart disease. 

Lastly, in 2018 A meta-analysis demonstrated that omega-3 fatty 
acids had no significant association with fatal or nonfatal coronary 
heart disease or any major vascular events. It also provided no support 
for current recommendations for the use of such supplements in 
people with a history of coronary heart disease [35].

Further large trial with long-term evaluation is needed to see 
if supplementation with fish oil may alter the course of cardiac 
mortality.

Arrhythmias
There has been a recent concern with regards to fish oil and the 

effects on recurrent ventricular tachyarrhythmias. A meta-analysis of 
three trials showed no effect of fish oil on arrhythmias, specifically 
people with preexisting ventricular arrhythmias or implantable 
cardioverter-defibrillator [36-39].

There have been no randomized studies so far to say fish oil 
prevents atrial fibrillation, although there are some observational 
studies which suggest this [40]. Suggestions have also been reported 
that fish oil may reduce myocardial susceptibility to atrial fibrillation. 
Also, it has been shown that fish oil does not affect postoperative atrial 
fibrillation. Further investigation is needed based on observational 
studies noted to show decreased risk of new-onset atrial fibrillations, 
especially in the elderly. 

Heart failure
Heart Failure continues to be significant cause of morbidity 

and mortality within the United States and trial data still to this day 
suggests that there is some benefit of fish oil in these people who have 
existing heart failure. In one trial, patients with existing heart failure 
were randomly assigned to fish oil versus placebo [41]. After a period 
of approximately 4 years, those taking fish oil had decreased mortality 
and overall improvement in ejection fraction [42]. With regards to 
prevention of heart failure though, there is no sound evidence to date 
stating that fish oil decreases new-onset heart failure or associated 
lower incidence of heart failure. 

Stroke
Fish oil as of recent, through large prospective cohort studies and 

meta-analysis studies have shown that moderate fish consumption 
has been associated with lower risk of ischemic stroke, however, no 
significant change in hemorrhagic stroke was identified [43]. This 
data, however, needs further studies to identify a true cause and 
evidence that it will decrease stroke, for recent randomized controlled 
studies have shown no convincing data that fish oil modifies the risk 
of stroke. 

Inflammation
As one may know, EPA and DHA are precursors to certain 

eicosanoids and other inflammatory markers. Yet only experimental 
evidence has shown that the Fish oil metabolites may play some role 
in the resolution of inflammation [31].
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Other benefits
Some randomized trials in humans have noted that fish oil can 

lower markers associated with endothelial dysfunction [22-24]. 
With this finding, nitric oxide-dependent vasodilation was noted 
to be improved [25]. In experimental studies, fish oil regulation of 
hepatic gene showed regression of hepatic steatosis, biosynthesis 
of cholesterol and reduction of hyperinsulinemia [26-28]. Other 
potential benefits of omega 3 fatty acids which have not been studied 
as well include the suggested reduction of breast cancer, colorectal 
cancer and prostate cancer and the possibility of a decreased decline 
of cognition associated with Alzheimer’s disease. 

Safety
The US Food and Drug Administration recommends that 

distributors of Fish oil supplements suggest more than 2 Grams 
of EPA and DHA per day and that total intake up to 3g/day are 
considered safe [44]. The FDA has approved fish oil supplements at a 
dose of 4 grams/day for prescription therapy of hypertriglyceridemia.

Contaminants
Fish oil contains small amounts of PCB (polychlorinated 

biphenyls) and Dioxins but the amount consumed from fish oil 
is extremely low [45-46]. Also, mercury, more likely found in 
commercial game has declined but are not negligible [47-48].

Cancer
Current evidence does not show an association of fish oil on 

cancer risk.

Administration
EPA and DHA are found in cold water fish such as salmon, 

halibut, tuna, and herring. Many over the counter preparations are 
available but also available in prescription such as Lovaza, Vascepa, 
and Omnicor in the US. Different fish oil formulations contain 
a variable amount of EPA and DHA, especially over the counter 
formulations

Final Note
Currently, fewer than one in five people in the United States eats 

fish at least twice a week, as recommended in the dietary guidelines 
for Americans by the American Heart Association. Recently, the 
American Heart Association noted that the results of pooled data 
from 10 randomized controlled trials which found no association of 
the supplements and lowered risk of death or major cardiac events 
suggest that the general population should avoid using omega fish 
oil to prevent heart disease. It, however, suggested that its use was 
reasonable in patients with heart failure without preserved left 
ventricular function to reduce mortality and hospitalizations, it, 
however, does not recommend its use in patients with diabetes and 
pre-diabetes to prevent heart disease [49].

The AHA also goes on to discourage the use of fish oil in prevention 
of stroke, recurrent atrial fibrillation and overall cannot make a 
recommendation of using omega-3 fish oil for primary prevention 
of cardiovascular disease. It does, however, suggest recommending 
eating fatty fish at least 2 times a week.

With regards to risk and benefits, to suggest most adults without 
known coronary heart disease to consume 2 servings of fish per week 

and those who don’t eat fish to supplement with a fish oil pill 1gram 
per day provides only benefit with minimal to no harm. 

Patients with Coronary heart disease should consume at least 2 
servings of fish per week. With the findings of decreased progression 
of arterial plaques, decreased coronary heart-related deaths, the 
suggestion of 1 gram/day if unable to get ample fish in diet seems to 
be only a cardiovascular benefit than a risk factor. 

Lastly, physicians should use this information as a guide to 
make decisions on whether omega-3 fish oil supplements might be 
appropriate for some patients.
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