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Can you answer all these questions? If so, stop and enjoy the rest of your day. If not, please read on. 
 

How significant is the risk of mercury and other toxins within various fish oil preparations?    
 

For which indications has fish oil been shown to be effective, and in what dosage?    
 

Is Rx fish oil (Lovaza®) significantly more potent than OTC fish oil? 
 

Do all OTC fish oil products carry the United States Pharmacopeia (USP) seal? 
  

Are Omega-3s basically the same as Omega-6s and alpha-linolenic acid? 
 

Does fish oil, including Rx fish oil (Lovaza®), improve ALL lipid parameters?  
 

Is 1 gram of fish oil the same as 1 gram of omega-3s? 
 

Preliminary evidence suggests that omega-3s may lower cardiovascular mortality at a rate similar to that of statins? 
 

Where is fish oil in the ATP III practice guidelines?  
 

 

Highlights: The ‘blow-by-blow’ Information 
Rigorous purification processes involved in fish oil manufacturing reduce the risk of fatty acid oxidation, hypervitaminosis, and 
exposure to environmental toxins (Bays, H. Am J Card. 2007). 
 

Fish oils are naturally highly UNSTABLE and susceptible to oxidation, which accounts for their rancid conversion and contributes 
to patient intolerance. Fish oil oxidation may also increase risk for toxicity (Bays, H). 
 Likely that if a patient describes a fish oil supplement as having a strong, rancid fishy smell and taste, this may suggest 

that the supplement was purely purified by the manufacturer or has expired or become oxidized and is potentially toxic. 
 

The FDA has determined that fish oil supplements are ‘generally regarded as safe’ and thus are not subject to FDA premarket 
and approval requirements (Bays, H). 
 

Claims of a fish oil supplement being “pharmaceutical grade” have little meaning regarding safety and have even less meaning 
with regard to efficacy, unless the fish oil preparation has been approved by the FDA as a prescription pharmaceutical (Bays, H).   
 

If a product bears the “USP-Verified” mark on its label, the manufacturer has met voluntary USP standards, which include initial 
AND ongoing determinations to ensure that: 
 What is on the label is in fact in the bottle (all listed ingredients in the declared amounts) 
 Supplement does NOT contain harmful levels of contaminants  
 Supplement will break down and release ingredients in the body 
 Supplement has been made under current good manufacturing processes 

 

Fish oil therapies are NOT all the same in regards to efficacy, tolerability, and possibly safety. Efficacy of fish oil therapy is most 
dependent on the amount of omega-3’s (EPA and DHA) in each capsule, NOT the total amount of fish oil concentrate  
 i.e., 1 gram of fish oil ≠ 1 gram of omega-3’s (EPA and DHA) 
 Lovaza® (Rx) has 840mg of omega-3’s in each capsule whereas a Nature Made 1200mg Fish Oil (OTC) has 360mg of 

omega-3’s in each capsule  
NOTE: many supplements will label nutrition fact label with serving size >1. 

 

Literature Highlight: 
In the GISSI-Prevenzione Study, after 3.5 years, the omega-3 alone group had a 20% reduction in all-cause 
mortality (vs. usual care) (P=0.01)  

In the GISSI-HF Study, after 3.9 years, a group taking Lovaza® 1 gm/day (vs. 4g/day for elevated TGs), showed a 
9% reduction in death and 8% reduction in hospitalization due to heart failure compared to placebo. 

 

Omega-6 fatty acids and their derivatives play a role in the immune response and in thrombosis, whereas omega-3 fatty acids 
and their derivatives are less active in these processes (Harris, W et al. 2008).  

Emphasis on Rx vs. OTC, product safety, literature support 

Fish Oil 

http://www.thelancet.com/journals/lancet/article/PIIS0140673608612398/abstract?isEOP=true


Generic 
(Trade®) 

Mechanism of Action FDA-approved 
Indications 

Preservatives Fish Oil 
Concentrate  
(per 1 capsule) 

EPA/DHA 
 
(per 1 capsule) 

Fish Oil 
Source 

IHA Tier  
Info 

Omega-3 acid ethyl 
esters 
 

(Lovaza®) Package insert 
(Formerly Omacor®) 
 

Rx ONLY 

The mechanism of action not completely 
understood. Potential mechanisms of action 
include inhibition of acyl CoA:1,2-diacylglycerol 
acyltransferase, increased mitochondrial and 
peroxisomal β-oxidation in the liver, decreased 
lipogenesis in the liver, and increased plasma 
lipoprotein lipase activity. May reduce synthesis 
of TGs in liver as EPA and DHA are poor substrates 
for enzymes responsible for TG synthesis, and EPA 
and DHA inhibit esterification of other fatty acids. 

Adjunct to diet to 
reduce 
triglyceride (TG) 
levels in adult 
patients with 
very high (>500 
mg/dL) 
triglyceride 
levels. 

4mg alpha 
tocopherol in 
vegetable and 
soybean oil 
carrier. 

Also: 80mg other 
omega-3s 

30mg omega-6s  
50mg carrier oils 

1000mg 465/375mg 
 
As ethyl esters 

n/a Brand –  
2nd tier 

OTC Fish Oil – With “USP-Verified” Status 

Berkley & Jensen Fish Oil 
1000mg with Omega 3 
Fatty Acids by 
Pharmavite, LLC. 

Consumption of Omega-3 fatty acids may 
reduce the risk of coronary heart disease. 
FDA evaluated the data and determined 
that, although there is scientific evidence 
supporting the claim, the evidence is not 
conclusive. 

None are FDA 
approved 

Tocopherol 1000mg 180/120mg Anchovy, 
sardine, sprat, 
salmon, herring 

None are 
covered under 
Rx benefit 

Fish Oil 1000mg with 
Omega 3 Fatty Acids by 
Berkley & Jensen 

 Tocopherol 1000mg 180/120mg Anchovy, 
sardine, sprat, 
salmon, herring 

 

Fish Oil 1000mg by Nutri 
Plus 

 Tocopherol 1000mg 180/120mg Anchovy, sardine  

Fish Oil Concentrate 
1000mg by Kirkland 
Signature 

‘Cholesterol’ 10mg – 
3% 

Natural 
tocopherols 

1000mg 180/120mg Anchovy, 
sardine, sprat, 
salmon, herring 

 

Fish Oil Extra Strength by 
Nature Made 

 Tocopherols 600mg 180/144mg Wild Ocean fish, 
not farm raised; 
anchovy, sardine 

 

Fish Oil Omega 3 
Concentrate1000mg by 
Kirkland Signature 

 Natural 
tocopherols 

1000mg 180/120mg n/a  

Kirkland Signature Fish Oil 
Concentrate 1000mg by 
Pharmavite, LLC. 

 Natural 
tocopherols 

1000mg 180/120mg n/a  

Kirkland Signature Fish Oil 
Omega 3 Concentrate 
1000mg by Pharmavite, LLC. 

 Natural 
tocopherols 

1000mg 180/120mg n/a  

Nutri Plus Fish Oil 1000mg 
by Pharmavite, LLC. 

 Tocopherols 1000mg 180/120mg Anchovy, sardine  

Omega-3 Fish Oil by 
Nature Made 

 Tocopherols 600mg 180/144mg Wild Ocean fish, 
not farm raised; 
anchovy, sardine 

 

 

http://us.gsk.com/products/assets/us_lovaza.pdf


Points of Interest 
 

How significant is the risk of mercury and other toxins within various fish oil preparations?    Return to top 
 

It appears that the risk of ingesting toxic levels of mercury or other toxins (polychlorinated biphenyls [PCBs], dioxin, 
organochlorine pesticides-DDT) from fish oil preparations is LESS than the risk of ingesting such toxins from the fish itself.  Fish 
oil preparations that have obtained USP-Verified status have implemented purification process and quality measures designed 
to reduce the risk for exposure to environmental toxins.  USP-Verified Fish oil products are listed in the chart above. 
   

Methylmercury 
Methylmercury is the form of mercury that may be in fish flesh, or fish oil.  Methylmercury toxicity is most dangerous in very 
young children and women who are pregnant or likely to become pregnant.  Larger fish and fish at the top of the marine food 
chain (biomagnification) concentrate methylmercury because they have more time to bioaccumulate mercury from their food 
and through their gills. 
 High levels of methylmercury can cause symptoms such as tremor, numbness and tingling (parasthesias of 

extremities and mouth), difficulty concentrating, ataxia and vision problems (Bays, Cupp) 
 High levels of methylmercury levels can cause brain damage, mental retardation, blindness, and seizures   
 Lower levels can cause more subtle problems such as learning disabilities 
 Methylmercury is WATER soluble, so fish OIL is likely to contain little methylmercury (Cupp, M. PL 2007), in 

other words, oxidized mercury is insoluble in oil and thus would NOT be expected to represent a 
significant toxicity risk with the intake of the oils of fish 

 

Despite concerns being raised regarding potential mercury exposure from fish and fish oil consumption: 
 There have been NO cases of mercury poising related to fish consumption reported in the 

United States over the last 35 years (DeFillipis and Sperling 2006). 
 

 DHHS and EPA listing of mercury content in mercury containing fish – Link to listing 
 General Fish Advisories Specific to Region/State – Link to listing 

 

Polychlorinated biphenyls (PCBs) 
Before 1980, PCBs were used widely in flame retardants, pesticides, paints, varnishes, inks, lubricants and insulation 
related to electrical equipment such as transformers.   
PCBs are found in fish living in polluted waters and in some farmed fish such as salmon.  Freshwater fish such as lake-
trout, smelt, and freshwater bluefish often contain high levels of PCBs.  PCBs may be carcinogenic, adversely affect 
the central nervous system and cause memory loss.   Acute PCB toxicity most commonly manifests as chloracne 
lesions or rashes. 
 

Dioxin and organochlorines (OC) 
DDT, the most infamous OC, has been banned in U.S. since 1970.  Dioxin was the primary toxic component of Agent 
Orange, a toxin used during the Vietnam War.  Dioxin is considered a likely carcinogen. 
 

 
 
 
 
 

 
 

For which indications has fish oil been shown to be effective, and in what dosage?   Return to top    
 

Fish oil has a growing body of literature for a wide variety of ailments.   A common limitation among literature is 
uniformity of the fish oil utilized in the investigation (especially with epidemiological studies).  Despite these limitations, 
good evidence does exist supporting its use for a variety of indications.  The benefits of fish oil in cardiovascular disease 
provide the strongest and most compelling evidence favoring its use in practice.  Highlights are presented below. 
 

Regarding Omega-3 Fatty Acids; good evidence exists for: 
 decrease risk of arrhythmias, which can lead to sudden cardiac death 
 decrease triglyceride levels 
 decrease growth rate of atherosclerotic plaque 
 lower blood pressure (slightly) 

Literature Highlight: 

Reviews of 5 commercial fish oil supplements have concluded that some of the more common 
fish oil supplements contain fewer toxins than fish and that fish oil supplements may be 
preferable to fish consumption as a therapeutic source of omega-3 fatty acids (Bays 2007). 

NOTE: “The totality of evidence supports that the BENEFITS of fish intake generally exceeds the potential risks, 
including intake in women of childbearing age, except for a few selected fish species” (Bays). 

file:\\ad\chs$\Home\rkraft\CIPA%20Pharmacy%20Drug%20Class%20Reviews\Fish%20Oil\FDA%20mercury%20containing%20fish.htm
http://www.epa.gov/waterscience/fish/


American Heart Association (AHA) 

Patient Population Recommendations 

Patients WITHOUT documented 
coronary heart disease 
 
 
 
 
 

 
 
 
 

Patients WITH documented 
coronary heart disease 
 
 
 
 
 
 
 
 
 

Patients who need to lower 
triglycerides 

Eat a variety of (preferably fatty) fish 
at least twice a week. Include 
oils and foods rich in alpha-
linolenic acid (flaxseed, canola, 
and soybean oils, flaxseed and 
walnuts). 

 

Consume approximately 1 gram of 
EPA+DHA per day, preferably 
from fatty fish.  EPA+DHA 
supplements could be 
considered in consultation with 
the physician. 

 

2 – 4 grams of EPA+DHA per day 
provided as capsules under a 
physician’s care. 

http://www.americanheart.org/presenter.jhtml?identifier=4632 

 

Clinical Uses and Recommendations 

Clinical Use Dosage Comments Strength of 
Recommendation 

Secondary prevetion of 
cardiovascular disease 
 

Hypertriglyceridemia 
 
 
 

Rheumatoid arthritis 
 
 
 

Infants (if  not 
breastfeeding) 
 

Women (pregnant and of 
childbearing age) 

1 – 2 grams/day 
 
 

Initial 2 – 4 grams; up to 12 
grams/day 
 
 

2.6 – 6 grams may initiate at 
90mg/kg; maintenance dose 
45mg/kg 
 

0.35% of dietary fat as DHA 
 
 

2 fatty fish meals a week (up 
to 12 oz) 

May encourage dietary intake, or fish oil 
supplementation 
 

For doses greater than 3 grams, consider 
monitoring for bleeding side effects, LDL, 
and glycemic response 
 

May take 8 – 12 weeks for clinical 
response; consider tapering NSAIDS; 
compliance may be an issue 
 

Consider omega-3 and omega-6 enriched 
infant formula 
 

Avoid shark, tile fish, king mackerel, and 
swordfish. Limit albacore tuna to 6 oz per 
week 

A 
 
 

A 
 
 
 

A 
 
 
 

B 
 
 

C 

Oh, R. Practical Applications of Fish Oil (omega-3 Fatty Acids) in Primary Care. Journal of American Board of Family Practice. 2005;18:28-36.  
 

Cardiovascular Disease 
 

Literature Highlights: 
 

The largest single study to test the efficacy of omega-3s for secondary prevention of CHD was the GISSI-Prevenzione Study.  The 
study randomized n=11,324 patients who had survived a heart attack to either 300mg of vitamin E, 850mg omega-3 fatty acid 
ethyl esters, both or usual care alone.   
 After 3.5 years, the omega-3 alone group had a 20% reduction in all-cause mortality (P=0.01)  
 A 45% reduction in sudden death compared to the usual care group (P<0.05) 
 Vitamin E was found to provide NO additional benefit. 

 

The Japan EPA Lipid Intervention Study (JELIS), the effect of EPA 1800mg on cardiac events in hypercholesterolemic patients was 
studied.  Patients received EPA plus low-dose statin (pravastatin 10mg or simvastatin 5mg) or low-dose statin alone.   
 A secondary prevention subgroup of this study, the low-dose statin + EPA group showed a 19% relative risk reduction (or a 

2.0% absolute risk reduction) in major coronary events (P=0.011).   
 The effect was virtually the same in both the primary and secondary subgroups, but statistically significant only in the 

secondary group.   

A number of factors involved in coronary heart 
disease (CHD) may be affected by EPA and/or DHA 

Factor Effect 

Serum TG 
Production of chemoattractants 
Production of growth factors 
Cell surface expression of adhesion 

molecules 
Production of inflammatory eicosanoids 
Blood pressure 
Thrombosis 
Cardiac Arrhythmias 
Endothelial relaxation 
Heart rate variability 
Atherosclerotic plaque stability 

Decrease 
Decrease 
Decrease 
Decrease 
 
Decrease 
Decrease 
Decrease 
Decrease 
INcrease 
INcrease 
INcrease 

Harris WS, et al. Atherosclerosis. 2008;197:20. 

Note:  Mortality reduction was significant in just 3 months of fish oil therapy—even in light of optimal pharmacologic 
therapy with antiplatelet agents, angiotensin inhibitors, and lipid lowering therapy.  



 

The Diet And Reinfarction Trial (DART) randomized 2033 men with MI into different dietary groups. 
 Fatty fish diet group had a 29% reduction in the 2 year all-cause mortality vs. those who did not receive this advice  

 

Higher fish intake was associated with decreased incidence of coronary artery disease and cardiovascular mortality in 
several prospective cohort studies (Oh R 2005). 
 A particular prospective cohort study reported a marked reduction in sudden cardiac death with dietary fish intake, e.g., a 

minimum of 1 fish meal a week was associated with a 52% reduction in sudden cardiac death (Albert CM. 2002).  Note that 
52% is comparable to the GISSI study above (45%). 
 

Several recent clinical trials have explored the potential benefit of omega-3’s in cardiac arrhythmia suppression, 
specifically in patients with implantable cardioverter defibrillators (ICD). 
 In the Fatty Acid Antiarrhythmia Trial (FAAT) 402 patients with ICDs to 2.6 grams/day of EPA+DHA vs. placebo and found 

significant reductions in time to first ICD discharge, with the most benefit observed in patients with preexisting CHD.  
 Raiit et al observed NO benefit of 1.3 grams/day of EPA+DHA, however, this study excluded patients with a recent myocardial 

infarction (MI). 
 The Study on Omega-3 Fatty Acids and Ventricular Arrhythmia (SOFA) trial found NO difference in primary endpoint  

(appropriate ICD discharge for ventricular tachycardia/ventricular fibrillation) using a dose of 0.8 grams/day of EPA+DHA.  
However, they did observe a trend toward longer event-free survival in EPA+DHA group among patients with prior MI.  In 
addition these patients indication for an ICD was NOT due to MI. 

 

 

Hypertriglyceridemia 
Omega-3s have a few TG-lowering mechanisms that are not yet completely understood. Potential mechanisms: 
 Reduce hepatic VLDL-TG synthesis and secretion 
 Enhance TG clearance from chylomicrons and VLDL particles 
 EPA+DHA are preferentially shunted into phospholipid synthesis pathways, compared to other fatty acids (which are 

preferentially incorporated into triacyclglycerol (TGs). 

A review of over 70 clinical trials and a recent systematic review by the Agency for Health Care Research and Quality 
(AHRQ) have demonstrated the consistent and potent triglyceride lowering effects of fish oil supplementation (Oh R 
2005).   
 In an early trial, mean TGs were reduced 79% (from 1432 to 282mg/dL) using 20 grams of fish oil (P<0.01) 
 More recently, mean TGs were reduced 45% (mean was 919mg/dL) using 3.4 grams fish oil (Omacor®) compared with 

controls (P<0.0001) 
 Combining 3.4 grams of fish oil daily in patients with persistent hypertriglyceridemia on 10 to 40mg simvastatin, showed 

additional reduction in TGs by 20 – 30% 
 

Decreased platelet aggregation 
 Consumption of EPA and DHA can lower tissue levels of arachiodonic acid (AA) by inhibiting its synthesis and by taking its 

place in membrane phospholipids.   
 EPA-derived 3-series eicosanoids are typically less vasoconstrictive and produce less platelet aggregation that those made 

from AA.    
 Net result is antithrombotic. 

 

Atherosclerotic plaque stabilization 
 Thies et al. demonstrated that atherosclerotic plaques from patients treated with fish oil were less heavily infiltrated with 

macrophages that those in the placebo group 
 Plaques from fish oil treated patients were more likely to be fibrous-cap atheromas (considered more resistant to rupture) 

compared to those in the placebo group 
 

Blood pressure and heart-rate reduction 
 Meta analysis of 36 randomized trials found that fish-oil intake (median dose 3.7g/day EPA+DHA) reduced systolic blood 

pressure by 2.1 mmHg (P<0.01) and diastolic blood pressure by 1.6 mmHg (P<0.01) 
 Meta analysis of 30 randomized trials found that fish oil intake (median dose 3.5g/day EPA+DHA) reduced heart rate by 

1.6bpm compared with placebo (P=0.002) 
 

NOTE: The beneficial effects of EPA on CHD in this study could NOT be associated to any changes in lipid parameters 
(TC, TGs, HDL, or LDL), indicating that non-lipid factors played a major role in a cardioprotective effect of EPA (Harris). 

Regarding cardiac arrhythmia suppression; when taken together, these trials may suggest a dose-related effect (i.e., 
efficacy occurs somewhere above 1.3 grams/day of EPA+DHA) and that omega-3’s may be most beneficial in patients 
with ischemic heart disease (post MI). 



Rheumatoid Arthritis (RA) 
 Over 15 clinical trials and 2 meta analysis favor the use of fish oil 
 Fish oil supplementation consistently shows modest clinical improvement and reduction of NSAIDs drug use in randomized 

clinical trials 
 One small trial showed significant NSAID use reduction when 2.8g of fish oil per day and effect peaked at 12 months and was 

NOT associated with any clinical deterioration 
 A general consensus is emerging that we should recognize the importance and synergistic effects of a higher intake of omega-

3’s in conjunction with lower dietary intake of omega-6’s 
 Robert Oh, MD in his clinical review states that, “for the family physician, although fish oil supplementation may benefit 

clinical symptoms of (RA), its potential to reduce or even eliminate NSAID use may be the most useful in clinical practice” 
 

Mothers and Infants 
 Omega-3’s use in pregnancy has shown promise in prolonging gestation and the prevention of preterm labor. 
 Looking at women at high risk for preterm delivery, a multicenter study supported the use of fish oil in prolonging gestation. 
 Women supplemented with 2.7 grams of fish oil showed significantly reduced preterm delivery rates, increased mean 

pregnancy by 8.5 days compared with the control group. 
 DHA and arachidonic acid (omega-6 FA) have been shown to be incorporated into brain and retinal cell membranes – 

particularly during the third trimester and early infant life. 
 Various studies have provided limited evidence that omega-3’s improve visual development and intelligence up to age 4 yrs.   

o However, “it is important to note that breast-fed infants have outperformed infants fed omega-3/omega-6 enriched 
formula in visual acuity measures”.  Thus enriched formulas should not replace breast feeding so long as medically 
possible for the mother, though additional fish oil supplementation bay provide benefit to both mother and infant. 

Alzheimers?  
 In the Framingham Heart Study subjects who were in the highest quartile of plasma phospholipid DHA levels consumed on 

average at least 180mg of DHA per day, and had a 50% reduction in risk of all-cause dementia and Alzheimer’s disease (Harris 
et al 2008).  

 

Inconsistent or very limited data in other various conditions: 
 Inflammatory bowel disease, asthma, atopic dermatitis, psoriasis, renal disease, and psychiatric illnesses. 

 

Is Rx fish oil (Lovaza®) significantly more potent than OTC fish oil?   Return to top 
 

Lovaza® contains 840mg of EPA+DHA vs. 200 – 400mg of EPA+DHA for most OTC supplements.  Almost all of the USP-verified 
fish oil formulations contained only 300mg of EPA+DHA (see chart above). Thus Lovaza® is about 2 – 5 times MORE potent than 
OTC fish oil preparations.  In addition, most OTC fish oil supplements contain omega-3s in triglyceride form, whereas Lovaza®’s 
omega-3s are in ethyl esters (as noted below 70% of omega-3’s in plasma are present in this form).   Potency can become a 
significant issue both economically and clinically (compliance) if number of capsules required for a particular dose increases.   
 For examples see chart below: 
 

Clinical Use Dosage # of Caps/day 
Lovaza® 

# of Caps/day 
OTC (300mg 
EPA+DHA) 

IHA Tier  2 copay vs. 
~OTC cost (PlanetRx) 
for 1 month supply 

Secondary prevention of 
cardiovascular disease 
 

Hypertriglceridemia 
 
 

Rheumatoid arthritis 

 

1 – 2 grams/day 
 
 

Initial 2 – 4 grams/day, 
up to 12 grams/day 
 

2.6 – 6 grams may 
initiate at 90mg/kg; 
maintenance 45mg/kg 

1 – 2 
 
 

2 – 4, up to 12 
 
 

 3 - 7 

3 – 6  
 
 

6 – 12, up to 36 
 
8 – 20 
 

Tier 2 vs. $14.00 
 
 

Tier 2 vs. $42.00 - 
$84.00, up to $252.00 
 

Tier 2 vs. $56.00 - 
$140.00 

PlanetRx.com price was $6.79 for #100, on sale, as of Sept 2008.  For comparison, $7/#100 was used.  
 

Do all OTC fish oil products carry the United States Pharmacopeia (USP) seal?    Return to top 
  

NO. Only a select few trade names, each included in the chart above (all apparently affiliates of Pharmavite, LLC., have 
been ‘USP-Verified’).   USP’s Website – listing of verified products 
 

If a product bears the “USP-Verified” mark on its label, the manufacturer has voluntary met USP standards, which include initial 
AND ongoing determinations to ensure that: 
 What is on the label is in fact in the bottle (all listed ingredients in the declared amounts) 
 Supplement does NOT contain harmful levels of contaminants  
 Supplement will break down and release ingredients in the body 
 Supplement has been made under current good manufacturing processes 

 

http://www.usp.org/USPVerified/dietarySupplements/supplements.html


Are Omega-3s basically the same as Omega-6s and alpha-linolenic acid?    Return to top 
 

 Omega-6 fatty acids and their derivatives play a role in the immune response and in thrombosis, whereas omega-3 fatty acids 
and their derivatives are less active in these processes (Harris, W et al. 2008). 

 Unlike omega-6s, omega-3’s are metabolized to products that inhibit platelet aggregation or products with little detrimental 
activity (Cupp, M). 

 Alpha-linolenic acid (ALA) is minimally and variably converted in-vivo to EPA (0.2% - 21%) and DHA (0% - 9%). The Health 
Professional Follow-up Study concluded that ALA’s cardioprotective properties were contingent upon its conversion to EPA 
and DHA and that this conversion was inhibited by EPA and DHA intake (Mozaffarian DM et al).  

 

Does fish oil, including Rx fish oil (Lovaza®), improve all lipid parameters?     Return to top 
NO.  Fish oil generally dose-dependently raises HDL and lowers TGs.  However, fish oil tends to raise LDL levels.    
 It has been noted that the resultant LDL population may have an increased particle size that is potentially LESS atherogenic 

than small, dense LDL (Defilippis and Sperling). 
  In addition, in apoB-100 (accepted as the major component of all atherogenic lipid particles) kinetic studies, omega-3s 

increased the percent conversion of VLDL to LDL without increasing LDL apoB-100 levels (Harris et al). 
 Numerous studies of combination therapy with statins and omega-3’s have demonstrated maintained reduction in LDL with 

further reduction of TGs and increases in HDL over statins alone. 
 

Parameter 
Lovaza + Simvastatin, 
n=122 

Placebo + Simvastatin, 
n=132 

BL EOT % Change BL EOT % Change 

Non-HDL-C 
TG 
TC 

VLDL-C 
Apo-B 
HDL-C 
LDL-C 

137 
268 
184 
52 
86 
46 
91 

123 
182 
172 
37 
80 
48 
88 

-9.0 
-29.5 
-4.8 

-27.5 
-4.2 
+3.4 
+0.7 

141 
271 
184 
52 
87 
43 
88 

134 
260 
178 
49 
85 
44 
85 

-2.2 
-6.3 
-1.7 
-7.2 
-1.9 
-1.2 
-2.8 

Lovaza® Package Insert. 

 Is 1 gram of fish oil the same as 1 gram of omega-3s?    Return to top 
NO. As discussed previously most 1000mg OTC fish oil supplements contain 200 – 400mg of EPA + DHA, the omega-3s.  This is 
significant because the recommendations provided by the AHA and others refer to ‘grams of omega-3s’ when writing their 
recommendations.  Thus when dosing these for a given indication we should dose based on EPA+DHA content, NOT fish oil mg 
concentrate. 
 

Preliminary evidence suggests that omega-3s may lower cardiovascular mortality at a rate similar to that of statins? 
 Omega-3s seem to lower overall mortality by 23% and cardiovascular mortality by 32% for primary and secondary 

prevention.  Statins lower overall mortality by 13% and cardiovascular mortality by 22% (Cupp, M.).   
 We must acknowledge that statin trials are generally larger, more rigorous and more reliable that those with omega-3s.  

However, the preliminary suggestions are indeed compelling. 
 In GISSI-HF study early online publication in The Lancet, researchers looked at 6,975 people diagnosed w/ heart failure 

and followed for ~3.9 yrs.  Half took Lovaza® 1 gram/day [vs. 4g/day for high TGs] and half a placebo.   
o The investigators found that the death rate in the omega-3 group was 27 % vs 29 % placebo group.  In addition they 

found a relative risk reduction of 9% death and 8% for hospitalization due to heart failure.  
o In absolute terms, 56 patients needed to be treated for a median duration of 3·9 years to avoid one death or 44 to 

avoid one event like death or admission to hospital for cardiovascular reasons. 

 In a separate study of 4,574 patients, by the same scientists, using Crestor (rosuvastatin calcium) showed NO 
improvement compared with those taking a placebo.  
 

Where is fish oil in the ATP III practice guidelines?    Return to top  
 Recommendation: Higher dietary intakes of n-3 fatty acids in the form of fatty fish or vegetable oils are an option for 

reducing risk for CHD. This recommendation is optional because the strength of the evidence is only moderate at 
present. ATP III supports the American Heart Association’s recommendation that fish be included as part of a CHD risk-
reduction diet. Fish in general is low in saturated fat and may contain some cardioprotective n-3 fatty acids. However, a 
dietary recommendation for a specific amount of n-3 fatty acids is not being made. 

 Non-specifically:  For treatment of Very High Triglycerides (≥500mg/dL) – Fish oils (replace some long-chain triglycerides 
in diet). 

Parameter 
Lovaza, n=42 Placebo, n=42 

BL % Change BL % Change 

TG 
Non-HDL-C 

TC 
VLDL-C 
HDL-C 
LDL-C 

816 
271 
296 
175 
22 
89 

-44.9 
-13.8 
-9.7 

-41.7 
+9.1 

+44.5 

788 
292 
314 
175 
24 

108 

+6.7 
-3.6 
-1.7 
-0.9 
0.0 
-4.8 

Lovaza® Package Insert. 

NOTE:  About 70% of the cholesterol in the plasma is in the form of cholesterol ester (Harris, W et al. 2008). 
Also, while only about 4% of the fatty acids in the bloodstream are DHA, almost 30% of the fatty acids in phospholipids in the brain 
and retina are DHA (Harris, W et al. 2008). 

http://us.gsk.com/products/assets/us_lovaza.pdf
http://www.thelancet.com/journals/lancet/article/PIIS0140673608612398/abstract?isEOP=true
http://us.gsk.com/products/assets/us_lovaza.pdf


Some Key references: 
 

1. Albert CM, Campos H, Stampfer MJ, et al. Blood Levels of Long-chain n-3 Fatty Acids and the Risk of Sudden Death. NEJM. 
2002; 346:1113-8. 
 

2. GISSI-Prevenzione Investigators. Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E after myocardial 
infarction: results of the GISSI-Prevenzione trial. Lancet. 1999; 354:447-55. 
 

3. Mozaffarian DM, Ascheri A, Hu FB, et al. Interplay between different polyunsaturated fatty acids and risk of coronary heart 
disease in men. Circulation. 2005; 111:166-73. 
 

4. Oh, R. Practical Applications of Fish Oil (omega-3 Fatty Acids) in Primary Care. Journal of American Board of Family Practice. 
2005;18:28-36. 
 

5. Thies F, Garry J, Yaqoob P, et al. Association of n-3 polyunsaturated fatty acids with stability of atherosclerotic plaques: a 
randomized controlled trial. Lancet. 2003; 361:477-85. 

 

6. Yokoyama M, Orisaga H, Matsuzaki M, et al.  Effects of eicosapentaenoic acid on major coronary events in 
hypercholesterolemic patients (JELIS): a randomized open-label, blinded endpoint analysis. Lancet. 2007; 369:1090-98. 


