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Safety Considerations with Omega-3 Fatty Acid Therapy

Harold E. Bays, MD

It has been suggested that the potential antithrombotic effect of fish oils may theo-
retically increase the risk for bleeding, which may be a safety concern for individual
patients. However, clinical trial evidence has not supported increased bleeding with
omega-3 fatty acid intake, even when combined with other agents that might also
increase bleeding (such as aspirin and warfarin). Another potential safety concern is
the susceptibility of omega-3 fatty acid preparations to undergo oxidation, which
contributes to patient intolerance and potential toxicity. Finally, large amounts of fish
consumption may result in adverse experiences due to the potential presence of
environmental toxins such as mercury, polychlorinated biphenyls, dioxins, and other
contaminants. The risks of exposure to environmental toxins and hypervitaminosis
with fish consumption are substantially reduced through purification processes used
to develop selected concentrated fish oil supplements and prescription preparations.
Thus, in choosing which fish oil therapies to recommend, clinicians should be aware
of available information to best assess their relative safety, which includes the US
Food and Drug Administration (FDA) and Environmental Protection Agency (EPA)
advisory statement regarding fish consumption, the meaning of certain labeling (such
as “verification” through the US Pharmacopeia) and the differences in FDA regula-
tory requirements between nonprescription fish oil supplements and prescription fish
oil preparations, and how all of this is important to the optimal treatment of
patients. © 2007 Elsevier Inc. All rights reserved. (Am J Cardiol 2007;99[suppl]:

35C–43C)
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oes Therapy with Fish Oils Rich in Omega-3 Fatty
cids Increase the Risk for Bleeding, and Are They
ontraindicated in Patients Treated with Antiplatelet
nd Anticoagulant Therapies?

Response: No.

Confidence/level of evidence: 2C (Table 1).

Rationale: Because of the cardiovascular benefits of
mega-3 fatty acids, the American Heart Association
AHA) has recommended omega-3 fatty acid intake in the
orm of routine fatty fish (as well as foods rich in �-linole-
ic acid) for patients without atherosclerotic coronary artery
isease (CAD), fish or fish oil supplements for patients with
AD, and high-dose fish oil capsules for patients with
ypertriglyceridemia.1 However, as with all pharmaceuti-
als, potential adverse experiences exist.

Fish oils rich in omega-3 fatty acids inhibit thrombosis,
hich has sometimes been suggested to account partially

or the associated reduced risk for sudden cardiac death and
educed all-cause mortality. 2–5 In vitro, fish oils competi-
ively inhibit cyclooxygenase (and thus decrease the syn-
hesis of thromboxane A2 from arachidonic acid in plate-
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ets), which leads to decreased platelet aggregation.6 Blood
heologic features and flow are also improved.7 Platelet-
erived, growth factor–like protein is decreased,8 and syn-
hesis of the platelet activation factor is decreased as
ell,9,10 all potentially contributing to a decrease in clinical

therothrombosis.11,12 Data regarding the effects of fish oils
n fibrinogen and clotting factors are more limited.13

In contrast to this in vitro data, the in vivo human data
re less definitive, and even the most common antithrom-
otic effects attributable to fish oils, such as a decrease in
latelet aggregation, have not yet been definitively demon-
trated in clinical trials.13 In fact, some human studies have
emonstrated that fish oil omega-3 administration has no
ffect on platelet aggregation.14 Furthermore, low-dose fish
il therapy (�1 g/day of omega-3 fatty acids) appears to
ave little effect on atherothrombotic factors such as plate-
et-derived growth factor.15 Given that omega-3 fatty acid
herapy has been shown to have favorable effects on car-
iovascular end points with doses as low as 1 g/day,3 this
uggests that the cardiovascular clinical benefits of fish oils
re more likely related to antidysrhythmic effects compared
ith antithrombotic effects.16,17

Nonetheless, because an antithrombotic effect is possi-
le, it has been suggested that fish oils could potentially
ncrease the risk for bleeding.18 Furthermore, although the
onsumption of fish high in omega-3 fatty acids may de-
rease the risk for thrombotic stroke, it has been suggested
hat fish oil omega-3 therapy may actually result in a

lightly higher risk for hemorrhagic stroke.13

www.AJConline.org
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So the question is as follows: Do the potential antithrom-
otic effects of fish oils rich in omega-3 fatty acids pose a
ignificant risk for increased bleeding in clinical practice,
articularly when combined with other antiplatelet or anti-
oagulant therapies? In short, the clinical trial evidence
uggests that if such an increased bleeding risk exists, the
isk is very small and not of clinical significance.

Clinical trials have shown high-dose fish oil omega-3
atty acid consumption to be safe, even when concurrently
dministered with other agents that may increase bleeding,
uch as aspirin and warfarin.12,19,20 In fact, in certain clinical
ettings, it could be argued that the reported antiathero-
hrombotic effects of fish oils rich in omega-3 fatty acids are
benefit that outweighs the unproved bleeding risks, espe-

ially in select patients at high risk for thrombosis,11,21,22

hich may include patients with acute atherosclerotic
AD.23 Finally, it is important to note that on the basis of
xisting clinical trial outcomes data, the AHA has recom-
ended omega-3 fatty acid consumption (about 1 g of

icosapentaenoic acid [EPA] plus docosahexaenoic acid
DHA] per day in the form of fatty fish or fish oil supple-

able 1
cales for assigning confidence and type of evidence* codes to the answe

cale

onfidence
1
2
3
4

ype of evidence
A

B

C

D

U

RCT � randomized controlled clinical trial.
* Support for evidence for or against the contention that a potential hum
ents) in patients with documented atherosclerotic CAD,1 l
ost of whom also would likely be treated with antithrom-
otic agents such as aspirin.

Recommendations to healthcare professionals (Table
): Clinical trial data are lacking for every conceivable
atient situation. From a practical standpoint, clinicians
hould be aware of regulatory recommendations included in
he prescribing information of Omacor (Solvay Pharmaceu-
icals, Inc., Marietta, GA),24 the only prescription fish oil
reparation.25 The drug interaction with anticoagulant sec-
ion states, “Some studies with omega-3-acids demonstrated
rolongation of bleeding time. The prolongation of bleeding
ime reported in these studies has not exceeded normal
imits and did not produce clinically significant bleeding
pisodes. Clinical studies have not been done to thoroughly
xamine the effect of Omacor® and concomitant anticoagu-
ants. Patients receiving treatment with both Omacor® and
nticoagulants should be monitored periodically.”

Thus, a commonsense approach in treating patients rou-
inely consuming significant amounts of fish oils, including
rescription fish oils or supplements (in each case �1 g/day
f EPA and DHA), would be to use similar general guide-

n to task force questions

iption

confident
dent
inally confident
onfident

ll-designed RCTs, including RCTs conducted in patients who have
orted adverse experiences

gle RCT with a highly statistically significant result
ll-conducted retrospective case-control studies with adverse experiences
rimary end points

naged care claims database analysis with a highly statistically
ificant result

orts to regulatory agencies judged to exceed population averages and
orting bias
ltiple case studies with nonblinded dechallenge and rechallenge
ng trends, not reaching statistical significance, for safety issues in large

Ts
ll-conducted prospective cohort study, giving a result that is statistically
l above population average
tabolic or clinical surrogate studies

documented opinion of experienced research investigators and clinicians
rly controlled or uncontrolled studies

ndefinitive evidence from regulatory agency reporting systems or
naged care claims databases

known, no appropriate evidence, or evidence considered subject to bias

erse experience is related to lipid-modifying medications.
rs give
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ould seem prudent to discontinue high-dose fish oil con-
umption or supplementation in the setting of an acute
leeding illness, such as during and immediately after a
emorrhagic stroke, or in patients at high risk for hemor-
hagic stroke. Another practical clinical example might be
he perioperative management of patients who undergo
ome major surgeries. It is true that the even infusion of fish
ils after major abdominal surgery (as occurs through total
arenteral nutrition) does not appear to result in clinically
ignificant bleeding and has been suggested to be safe with
pecific regard to coagulation and platelet function.26 None-
heless, some clinicians might consider discontinuing fish
il therapy 4–7 days before planned invasive procedures
ith the highest risk for bleeding complications, as is often

ecommended with aspirin, warfarin, and clopidogrel.27–29

owever, in the case of fish oils, the unproved benefit of
topping fish oil therapy to reduce a theoretical increase in
leeding risk should be weighed against the potential ben-
fits of fish oil therapy in reducing atrial fibrillation, when
dministered �5 days before major procedures such as
oronary artery bypass surgery.27

Postoperatively, clinicians should consider the potential
ntithrombotic and cardiovascular advantages of restarting
sh oil therapies, given that thrombotic and cardiovascular
vents are often among the most common complications

able 2
ecommendations to healthcare professionals regarding the safety of fish

The clinical trial evidence does not support an increased bleeding risk w
may increase bleeding (such as aspirin and warfarin).
It is reasonable to monitor patients treated with fish oils and anticoagul
monitoring is required than what would otherwise be done with patient
Fish oils should probably be discontinued during acute bleeding episod
The decision to discontinue fish oils days before an invasive procedure
unproved potential increase in bleeding risk versus the potential reducti
bypass surgery.
Rigorous purification processes involved in fish oil manufacturing redu
environmental toxins.
Clinicians and patients should be aware of the variance in the purificati
Because fish oil supplements are generally regarded as safe, they are no
If a product has the “USP-Verified” mark on its label, the manufacturer
determinations to ensure that (1) what is on the label is in fact in the b
does not contain harmful levels of contaminants, (3) the supplement wi
been made under current good manufacturing practices.
Some fish oil manufacturers advertise voluntary compliance with the st
adhering to a voluntary monograph developed by an association of man
for fish oil supplements marketed in the United States.
Claims of a fish oil supplement being “pharmaceutical grade” have littl
unless the fish oil preparation has been approved by the FDA as a pres
Prescription fish oil preparations undergo the same rigorous FDA regul
efficacy and safety.
One of the most common pitfalls in the day-to-day, clinical use of fish
Clinicians need to educate patients of the wide variance in fish oil thera
efficacy of fish oil therapy is most dependent on the amount of omega-
fish oil concentrate. Thus, to achieve the same level of omega-3 fatty a
supplements to match the same amount of omega-3 fatty acid intake as

CRN � Council for Responsible Nutrition; DHA � docosahexaenoic a
SP � United States Pharmacopeia.
ollowing many major surgeries. r
o Prescription and/or Supplement Omega-3 Fatty
cid Products Contain Excessive Vitamins or Toxins,
uch as Mercury, Polychlorinated Biphenyls, Dioxin,
r Other Contaminants, in Sufficient Concentrations
o Pose a Potential Health Risk?

Response: No.

Confidence/level of evidence: 2B (Table 1).

Fish oil oxidation: Clinically, the most common intoler-
nce to fish oils is a “fishy” smell and aftertaste, as well as fishy
ructations.25,28,29 Fish oils are naturally highly unstable and
usceptible to oxidation, which accounts for their rancid con-
ersion and contributes to patient intolerance. Fish oil oxida-
ion may also increase the risk for toxicity.30 One of the more
ommon ways to reduce fish oil oxidation and thus reduce fish
il rancidity, maintain freshness, and increase shelf life is to
dd the antioxidant vitamin E to supplements. The concurrent
se of vitamin E with fish oil consumption may also overcome
he oxidative stresses to the body that are observed when fish
ils without vitamin E are consumed.31 Another practical ma-
euver to improve tolerance and reduce the fishy aftertaste is to
efrigerate fish oil supplements before administration. Alterna-
ively, some patients may find that they prefer liquid or pow-
ered fish oil preparations.

Perhaps the most important measures that can be taken to

apy

h oil therapy, even when used in combination with other agents that

potential bleeding adverse experiences; however, it is unclear if more
istered anticoagulants alone.
as hemorrhagic stroke.
risk for bleeding complications should be based on weighing the

trial fibrillation before certain procedures, such as coronary artery

isk of fatty acid oxidation, hypervitaminosis, and exposure to

esses among different fish oil manufacturers.
ct to FDA premarket and approval requirements.
et voluntary USP standards, which include initial and ongoing
l the listed ingredients in the declared amounts), (2) the supplement
down and release ingredients in the body, and (4) the supplement has

set by the CRN, which suggests that the fish oil manufacturers are
ers in the dietary supplement industry that specifies quality standards

ing regarding safety and have even less meaning with regard to efficacy,
pharmaceutical.

quirements as other prescription pharmaceuticals, with regard to both

apy is the sense among patients that all fish oil therapies are the same.
garding efficacy, tolerability, and perhaps even safety. For example, the
acids (such as EPA and DHA) in each capsule, not the total amount of
ke, patients may have to take as many as 11 capsules of some fish oil
oil capsules of prescription fish oil.

A � eicosapentaenoic acid; FDA � US Food and Drug Administration;
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nd particularly the potential toxicities of fish oil therapy
nvolve the manner in which the fish oil products are man-
factured, specifically regarding purification processes di-
ected at the removal of toxins, non–omega-3 fatty acids,
xidized substances, and other undesirable byproducts.25 In
act, it could be argued that when a patient describes a fish
il supplement as having a strong, rancid fishy smell and
aste, this may suggest that the supplement was poorly
urified by the manufacturer or has expired or become
xidized and is potentially toxic.

Hypervitaminosis: Hypervitaminosis is another poten-
ial toxicity that may occur with the excessive consumption
f fish oils containing high concentrations of fat-soluble
itamins D and A, as might occur with excessive cod liver
il consumption. Very high vitamin D intake can cause
ypercalcemia,32 but this has not been a widely described
onsequence of any fish oil consumption, including cod
iver oil ingestion. Similarly, studies suggest that vitamin A
oxicity is rare when fish oils are administered in oil-based
reparations.33 Nonetheless, the excessive intake of vitamin

(particularly in water-miscible, emulsified, and solid
orms) has been described to cause yellowish discoloration
f the skin (carotenemia); possibly an increased risk for
ung cancer34; teratogenic effects in pregnant women35; se-
ere anemia and thrombocytopenia in infants36; toxicities to
he musculoskeletal, neurologic, and gastrointestinal system
n children37; bone pain; and osteoporosis, with an increased
isk for bone fractures in older subjects.38

In the early1900s, rickets (a bone disease due to vitamin
deficiency) was rampant among poor children in the

nited States and England who were living in industrialized
ities amid polluted, smoky skies. Vitamin D deficiency
nsued because sunlight is needed to metabolize vitamin D.
round this same time, cod liver oil (an omega-3 fatty acid)
as found to be useful to prevent rickets because it con-

ained substantial amounts of vitamin D.39 Cod liver oil also
as used as a supplement to treat a variety of many pedi-

tric ailments, partly because it also contained high doses of
itamin A, and vitamin A deficiency was thought to con-
ribute to blindness and immune deficiencies and thus an
ncreased risk for infections. Thus, it was not uncommon for
arents to administer cod liver oil routinely to their children
nd for pediatricians to recommend infant formulas that
ncluded cod liver oil.

However, since the fortification of infant milk prepara-
ions with vitamins D and A in the 1930s, the use of cod
iver oil to prevent rickets is no longer common in the
nited States.39 US pediatricians no longer routinely rec-
mmend cod liver oil for infants, although cod liver oil
emains a component of some “homemade” infant formulas.
hus, clinicians should be made aware that cod liver oil
upplementation is still common in some populations, such
s those in northern Europe, and thus may represent at least

potential risk for hypervitaminosis. t
Environmental toxins: High fish oil intake through the
onsumption of large amounts of fish may present a risk for
ncreased environmental toxin exposure.40–42 For example,
xcessive mercury exposure may originate from industrial
ources (such as coal-fired power plants, waste incinerators,
nd certain factories and mining operations). Once airborne,
he mercury pollutants fall to the ground in rain or snow,
ecome deposited in water bodies, and are subsequently
onverted by bacteria into methylmercury, which is highly
oxic to humans.43 Larger and older fish may have more
ime to bioaccumulate mercury from their food (and through
heir gills) than smaller and younger fish.44 Furthermore,
arge predatory fish near the top of marine food chains may
ccumulate more mercury than fish lower in the marine food
hain through the consumption of small fish, resulting in
iomagnification. Mercury poisoning through fish con-
umption has resulted in various neuropsychiatric signs and
ymptoms, including constriction of the bilateral visual
elds, parasthesias of the extremities and mouth, ataxia,

ncoordination, tremor dysarthria and auditory impairments,
evere neurologic damage to children born to mothers with
oxic mercury exposure,43,45 and other signs and symp-
oms.46 As a testament that mercury exposure poses real
isks to populations, in 2004, the US Food and Drug Ad-
inistration (FDA) and the Environmental Protection
gency (EPA) issued an advisory statement recommending

hat women who may become pregnant, women who are
regnant, breast-feeding mothers, and young children avoid
ating some types of fish and eat fish and shellfish that are
ower in mercury.47 However, the totality of evidence sup-
orts that the benefits of fish intake generally exceeds the
otential risks, including intake in women of childbearing
ge, except for a few selected fish species.48 It is noteworthy
hat these recommendations apply only to fish oil intake
hrough the consumption of fish. With regard to fish oil
ntake through select fish oil supplements, testing has shown
hat the level of mercury (and other environmental toxins) is
ery low or negligible.49,50 This is probably due to 2 factors.
irst, the oxidized mercury released from power plants and
otentially washed into local water bodies by rainfall is
ater soluble.51 Thus, although mercury toxicity may some-

imes be a potential issue with the consumption of the flesh
f fish, oxidized mercury is insoluble in oil and thus would
ot be expected to represent a significant toxicity risk with
he intake of the oils of fish. Second, selected fish oil
upplements undergo extensive purification processes to
emove environmental and other toxins, with prescription
sh oil preparations undergoing even more rigorous regu-

atory processes to achieve FDA approval as prescription
harmaceuticals.

Before 1980, polychlorinated biphenyls (PCBs), color-
ess and odorless chemicals, were used widely in flame
etardants, pesticides, paints, varnishes, inks, lubricants, and
nsulation related to electrical equipment, such as trans-
ormers. Since then, PCBs have been banned by most coun-

ries.43 As with mercury, PCBs are toxic to humans as well
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39CBays/Safety Considerations with Omega-3 Fatty Acid Therapy
s to fetuses.43,52 PCBs are a probable human carcinogen.
cute PCB toxicity most commonly manifests as chloracne

esions or rashes. Other manifestations of PCB toxicity
nclude elevated liver enzymes and possibly an increased
isk for goiter. Finally, exposure to PCBs in utero may result
n genetic alterations or mutations in a fetus’s reproductive
rgans (feminized unborn males, intersexed fetuses, or the
n utero development of male and female reproductive or-
ans), and in utero or breast milk exposure to newborns may
esult in neurodevelopmental delays, impaired cognition,
nd immune deficiencies.43

Other environmental toxins include organochlorine (OC)
esticides, which were sprayed on crops and forests and
eleased into the air, water, and soil. One of the best known
Cs is dichlorodiphenyltrichloroethane (DDT), which has
een banned in the United States since the 1970s. DDT is
ighly toxic to fish, and its widespread use was a major
eason for the near extinction of the bald eagle in the 1950s.
lthough the clinical manifestations of OC toxicity may not
e as clear as other toxins, OCs may cause abnormalities in
iver enzymes and chloracne53 and contribute to neurologic
mpairment, such as Alzheimer disease.54

Dioxins, which are another family of chemical com-
ounds called polycholorodibenzodioxins (sometimes
rouped as part of OCs), are a byproduct of industrial
rocesses involving chlorine, such as waste incineration,
hemical and pesticide manufacturing, and pulp and paper
leaching. Dioxin was the primary toxic component of
gent Orange, a defoliant used during the Vietnam War,

nd is considered a likely carcinogen. Dioxin toxicity is
ommonly manifested by chloracne and has also been sug-
ested to contribute to the onset of diabetes mellitus, endo-
etriosis with infertility, abnormalities in thyroid function,

nd impaired neurodevelopment of infants.55

Just as with mercury, fish consumption has sometimes
een associated with toxicities from all of these environ-
ental toxins.40–43,55,56 Thus, manufacturers of selected fish

il supplements have implemented various purification pro-
esses and quality controls designed to reduce the risk for
xposure to environmental toxins. Largely through these
uality measures, reviews of 5 commercial fish oil supple-
ents have concluded that some of the more common fish

il supplements contain fewer toxins than fish and that fish
il supplements may be preferable to fish consumption as a
herapeutic source of omega-3 fatty acids.50,56

Recently, a prescription omega-3 fatty acid fish oil prep-
ration has been approved for the treatment of hypertriglyc-
ridemia (Omacor). In multiple clinical trials of this pre-
cription omega-3 fatty acid agent,25 no cases of
ypervitaminosis or illnesses due to exposure to environ-
ental toxins were reported. This safety profile is likely

wing to an extensive purification process resulting in no
etectable concentrations of heavy metals, halogenated
olycarbons, and dioxins, as well as �0.05% of trans-fatty

cids.25 m
Recommendations to healthcare professionals (Table
): In choosing the most appropriate fish oil therapy to
ecommend to patients, clinicians should be aware of po-
ential fish oil toxicities and know which fish oil manufac-
urers have adequate purification processes to minimize
hese potential toxicities. This can present a challenge, be-
ause although the FDA has regulatory mechanisms to en-
ure the safety of prescription products,57 no such FDA
egulatory mechanisms are in place for “dietary supple-
ents.” Agents classified as dietary supplements do not

equire product registration, manufacturer registration, pre-
arket approval, or the mandatory reporting of adverse

vents and require only limited safety-related labeling.
rom a practical standpoint, this means that manufacturers
f dietary supplements are not required to provide evidence
f efficacy, safety, or manufacturing standards before mar-
eting products.58 Although it has been suggested that this
ack of oversight and inadequate regulation may pose a risk
o the health and safety of the public,58 and although orga-
izations such as the American Medical Association (AMA)
ave advocated that dietary supplements be regulated to the
ame standards as prescription and over-the-counter
rugs,59 in the current regulatory environment, clinicians
hould be aware of the quality assurance practice guidelines
or fish oil products, self-established by their manufacturers,
efore recommending any dietary supplement.

For example, specific FDA current good manufacturing
ractices are required for the prescription pharmaceuticals
nd describe procedural protocols that help ensure accept-
ble quality.60 Current good manufacturing practices are
urrently under development for dietary supplements (Table
). In the interim, fish oil supplements are included on the
ist of substances that the FDA designates as “generally
egarded as safe,” which means that according to qualified
xperts, fish oils have adequately been shown to be safe
nder the conditions of their intended use. As with other
roducts generally regarded as safe, fish oils supplements
re not subject to the premarket review and approval re-
uirements of the FDA. Nonetheless, some fish oil manu-
acturers include in their advertisements that fish oil sup-
lements have been designated by the FDA as generally
egarded as safe and that their manufacturing processes are
n voluntary compliance with current good manufacturing
ractices. With regard to efficacy (and safety) in the clinical
se of fish oil supplements, the FDA has determined that the
ollowing statement is acceptable, provided that fish oil
upplement manufacturers do not recommend or suggest in
heir labeling a daily intake that exceeds 2 g/day of EPA and
HA: “Consumption of omega-3 fatty acids may reduce the

isk of coronary heart disease. The FDA evaluated the data
nd determined that, although there is scientific evidence
upporting the claim, the evidence is not conclusive.”61

Because of the recognition that “faith” alone is not suf-
ciently reassuring to many clinicians or patients regarding
edicinal product quality and safety, some fish oil supple-

ent manufacturers elect to pursue “USP-Verified” marks
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n their labels. A USP-Verified mark indicates compliance
ith standards set by the United States Pharmacopeia

USP), an independent, not-for-profit organization estab-
ished in 1820 that has quality standards enforceable by the
DA and sets the legally recognized standards for identity,
trength, quality, purity, packaging, and labeling.62 Many
linicians are aware of USP monographs, mostly issued for
rescription or over-the-counter products and sometimes for
ietary supplements as well. A USP monograph is a de-
criptive document that typically contains the following
nformation about a product: descriptive information
graphic formula, chemical formula, molecular weight,
hemical name, and chemical abstracts registry number),
ercentage of the active ingredient in the product, a discus-
ion of product packaging and storage, USP reference stan-
ards, any official revisions to the monograph, tests used to
dentify the product, melting temperature range, amount of
ater, residue on ignition, and a list of tests and procedures

o assess toxins and impurities. No official USP monograph
urrently exists for nonprescription fish oil supplements.

Beyond describing monograph specifications of prod-
cts, the USP is also engaged with the verification of prod-
cts, such as through the voluntary Dietary Supplement
erification Program.63 The presence of the distinctive
SP-Verified mark on its label signifies that the USP has

igorously tested and verified a supplement to ensure that
1) what is on the label is in fact in the bottle (all the listed
ngredients in the declared amounts), (2) the supplement
oes not contain harmful levels of contaminants, (3) the
upplement will break down and release ingredients in the
ody, and (4) the supplement has been made under current
ood manufacturing practices.63,64 If a product has a USP-
erified mark on its label, the manufacturer is legally re-

ponsible for meeting USP standards. Two separate USP
erifications exist. One distinctive USP-Verified mark is
Ingredient Verified.” In this case, the USP has performed
esting at the request of the manufacturer to verify the
onsistent quality of active and inactive ingredients. This
ark is used mainly by manufacturers. The other distinctive
SP-Verified mark is “Dietary Supplement Verified,” indi-

ating that testing has been done to ensure the integrity,
urity, dissolution, and safe manufacturing of a dietary
upplement.63 This mark is for mainly for consumers. At the
ime of this writing, only a few fish oil supplement manu-
acturers have voluntarily requested and subsequently re-
eived either of these USP-Verified designations.64

To assist in the establishment of quality and safety stan-
ards that might form the basis of an official USP mono-
raph for the class of nonprescription fish oil supplements,
he Council for Responsible Nutrition (CRN) developed a
oluntary monograph aimed at the goal of “raising the bar”
hrough quality standards for fish oil supplements marketed
n the United States. The CRN is an association of ingredi-
nt suppliers and manufacturers in the dietary supplement
ndustry founded in 1973 for the purpose of “improving the

nvironment for member companies to responsibly market
T
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ietary supplements by enhancing confidence among media,
ealthcare professionals, decision makers and consumers”65

nd has encouraged the incorporation of this voluntary
onograph into existing standards established by organiza-

ions such as the USP, as well as other organizations such as
he American Oil Chemists Society and the Association of
fficial Analytical Chemists International. Some fish oil
anufacturers claim voluntary compliance with the pro-

osed CRN fish oil monograph.
Currently, the USP is providing its verification mark on

he basis of a proposed monograph, which was derived from
he CRN monograph, as well as other resources. The estab-
ishment of an official USP monograph for fish oil therapy
s imminent. However, even with the establishment of an
fficial USP monograph, clinicians and patients should un-
erstand that no USP designation exists to qualify omega-3
sh oil supplements as “pharmaceutical grade,” as claimed
y some fish oil manufacturers in their advertisements. The
SP has no standards that defined the term “pharmaceutical
rade”; thus, any labeling of an omega-3 fish oil supplement
s “pharmaceutical grade” as it pertains to the USP is
isleading. In fact, it might better be considered as blatantly

naccurate, unless the fish oil formulation has gone through
he rigorous processes and oversight required to receive
pproval as a prescription pharmaceutical from an estab-
ished regulatory agency such as the FDA57 (Table 1).

So the answer as to whether prescription and/or supple-
ent omega-3 fatty acid products may contain excessive

itamins or environmental toxins in sufficient concentra-
ions to pose a potential health risk is dependent almost
ntirely on the purification process. With nonprescription
sh oil supplements, because no FDA regulatory oversight
xists to ensure a lack of included toxins, clinicians and
atients must rely on their faith in the voluntary commit-
ent to quality on the part of manufacturers or ensure that

he fish oil supplement manufacturers have complied with
ccepted quality assurance standards, as denoted by labeling
uch as “USP-Verified.” The only caveat here is that any
uch labeling does not verify, or even address, the degree of
fficacy of a supplement. For efficacy information, a label
ust be read to assess the amount of EPA and DHA within
fish oil dietary supplement, which can then be used to

etermine the anticipated therapeutic response. This is im-
ortant because although the front of the bottles of some fish
il supplements may list the contents as having “1,000 mg
f fish oil concentrate,” the labeling on the back of the
ottles may reveal that the amounts of the actual omega-3
atty acids (eg, EPA and DHA) are much less, often as low
s 300 mg per fish oil capsule. In this case, from a practical
tandpoint, a patient would have to consume 11 fish oil
apsules containing 300 mg EPA and DHA to achieve the
ame omega-3 fatty acid intake as 4 tablets of prescription
sh oil (which contains 840 mg of EPA and DHA).25

If a fish oil preparation has received FDA approval as a
rescription pharmaceutical, clinicians and patients can be

ssured that the manufacturer has met rigorous FDA regu-
atory requirements with regard to both efficacy and safety
hen used in the clinical setting and at the doses in com-
liance with the prescribing information.
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