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Food Labeling: Health Claims and Label Statements -- 

Omega-3 Fatty Acids (EPA and DHA) and Heart Disease

Dear Sir or Madame:

These comments are submitted on behalf of a joint task group of the Consumer Healthcare Products Association (CHPA)
, Council for Responsible Nutrition (CRN)
 and the National Fisheries Institute (NFI)
 on health claims for omega-3 fatty acids (EPA and DHA)
 in response to the Food and Drug Administration’s request for scientific information and data in order to evaluate the evidence for the relationship between omega-3 fatty acids (EPA and DHA) and heart disease.
  The eight volumes submitted here replace those submitted on November 22, 1999 by these organizations during the FDA’s first call for information on this topic.  All information in the November 22, 1999 submission has been included in this submission along with additional data.

Actions Requested

THE JOINT TASK GROUP request that Food and Drug Administration (FDA) issue a proposed rule to authorize a health claim for the relationship between omega-3 fatty acids (EPA and DHA) and heart disease focusing on health benefits demonstrated in clinical trials.  

1.
THE JOINT TASK GROUP requests that FDA publish a notice of proposed rulemaking, both, (1) to authorize the use of a “health claim” in labeling of foods including conventional foods and dietary supplements, and, (2) to delete from the agency’s regulations the current text of 21 C.F.R. § 101.71(e), which now provides that “health claims” about “omega‑3 fatty acids (EPA and DHA) and heart disease” are “not authorized.”

2.
THE JOINT TASK GROUP asks FDA to consider whether the “health claim” for omega-3 fatty acids (EPA and DHA) under review should be authorized for all types of foods, including both conventional foods and dietary supplement products.  If a qualified health claim is approved, the same First Amendment rights of speech apply to both foods in conventional form and dietary supplements.

Summary

1.
Statements regarding the relationship of omega-3 fatty acids (EPA and DHA) and heart disease should be approved by FDA as a “health claim” for inclusion in food labeling, including labeling for both dietary supplements and conventional foods. This claim has implications to current clinical practice and is truthful health information that should be provided to consumers.  The following health claim is supported by the totality of the currently available scientific evidence:

Consumption of long chain omega-3 fatty acids (EPA and DHA) may reduce your risk of heart disease by lowering your triglycerides, promoting a regular heartbeat, and helping to prevent unnecessary blood clotting.  The role of these mechanisms in lowering your overall risk of heart disease has not been fully resolved.

As FDA evaluates this claim, it should also consider the other types of claims that may be supported by the data, such as unqualified, secondary prevention claims in populations with pre-existing heart disease.  Dietary guidance could be useful to such populations as well.

2. The Pearson ruling requires that FDA consider whether “health claims” should be approved that include a “disclaimer” – i.e., if an unqualified claim of benefit is not supported by the available data, FDA is required to consider whether there would be significant scientific agreement in support of a qualified claim of some type.  THE JOINT TASK GROUP agrees that if the available data do not support an unqualified claim about a health benefit or substance/disease relationship, FDA should authorize the use of any qualified claim that is truthful and nonmisleading.

3. THE JOINT TASK GROUP believes that FDA should publish a notice of proposed rulemaking, both, (1) to authorize the use of a “health claim” in labeling of foods including conventional foods and dietary supplements, and, (2) to delete from the agency’s regulations the current text of 21 C.F.R. § 101.71(e), which now provides that “health claims” about “omega‑3 fatty acids (EPA and DHA) and heart disease” are “not authorized.”  THE JOINT TASK GROUP asks FDA to consider whether the “health claim” under review should be authorized for all types of foods, including both conventional foods and dietary supplement products.  If a qualified claim is approved, the same first amendment rights of speech apply to both foods in conventional form and dietary supplements.

4. After FDA’s last evaluation of the relationship between omega-3 fatty acids (EPA and DHA) and heart disease in 1993, observational studies left FDA with questions regarding the consistency and specificity of the relationship of omega-3 fatty acids (EPA and DHA) and heart disease reduction.  Six additional observational studies published since 1992 in conjunction with information previously reviewed by the Agency confirms that the relationship is consistent when study follow-up is greater than ten-year period of time.  Intervention trials support the strength of the association between heart disease and omega-3 fatty acids (EPA and DHA) and the consistency of the observed endpoint.  The GISSI trial published in 1999 in particular, supports the specificity of the EPA and DHA components as responsible for the improvement in cardiovascular endpoints since it utilized dietary supplementation with known amounts of EPA and DHA.  As many of the agency’s previous concerns have been addressed, the importance of this database should be communicated to consumers through a health claim. 

5. EPA and DHA are fatty acids not effectively synthesized in the body and therefore must be supplemented in the diet.  EPA and DHA are precursors of cellular membrane lipids, eicosanoids, which are important mediators in normal physiological and inflammatory processes.  AS precursors for these processes, EPA and DHA compete with another class of lipids that are the more prevalent in the Western Diet, the omega-6 fatty acids.  As reviewed by Connor, 2000, EPA and DHA, when present in the diet, have many effects that could contribute to prevention of heart disease.  These include:

· Prevention of arrhythmia (ventricular tachycardia and fibrillation);

· Antithrombotic activity;

· Hypolipidemic properties on triglycerols and VLDLs;

· Precursors of prostaglandins and leukotrienes;

· Inhibition of cytokine and mitogen synthesis;

· Stimulation of endothelial-derived nitric oxide; 

· Anti-inflammatory properties; and 

· Inhibition of atherosclerosis.

The effects listed above have been demonstrated in in vitro and in vivo studies and clinical trials continue to examine the role of omega-3 fatty acids (EPA and DHA) (EPA and DHA) in modulating all of these effects.  However, the data to support the link between triglycerol lowering, antithrombotic activity, and anti arrhythmic activity and omega-3 fatty acids (EPA and DHA) has reached a critical mass.  The trials currently available demonstrate that these substances have clinical benefit when each of the three endpoints are examined.

6. During the previous rulemaking on health claims for omega-3 fatty acids (EPA and DHA) and heart disease, FDA concluded that “fish oils reduce plasma triglycerides
.” Studies published since that time using both dietary supplement and food sources of omega-3 fatty acids (EPA and DHA) in both normal and specialized (hyperlipidemic, heart disease and diabetic) populations continue to support the effectiveness and safety of the substances for this action.  Reduction of serum triglycerides continues to be demonstrated in the literature and is a specific action of EPA and DHA.  Reduction of serum triglycerides is an important clinical practice and for the American public.  It should be an element of a health claim for omega-3 fatty acids (EPA and DHA). The combination of drug trial experience, epidemiological data and professional opinion build a compelling case for the importance of serum triglyceride measurements in determining a patient’s risk of heart disease.  This link provides a plausible and reasonable role for omega-3 fatty acids (EPA and DHA) in reducing heart disease risk through lowering serum triglycerides.

7. EPA and DHA have many physiologic effects.  Of these effects, increasing heart rate variability over a 24-hour period which has been shown to reduce cardiac arrhythmia has support as a mechanism by which these substances prevent death from heart disease.  Omega-3 fatty acids (EPA and DHA) are incorporated into phospholopid membranes of many types of cells and it is here where they are postulated to exert their effects.  It has been shown in animals that omega-3 fatty acids (EPA and DHA) are antiarrythmic.  Omega-3 fatty acids (EPA and DHA) stabilize the electrical activity of isolated cardiac myocytes.  Inhibition of voltage-dependent sodium currents and L-type calcium currents appear to be the major antiarrhythmic mechanisms of Omega-3 fatty acids (EPA and DHA) (Leaf et al. 1999a.)  Clinical trials including the large GISSI trial (Valagussa, et al., 1999) demonstrate the benefits of EPA and DHA to the public health.

8. As precursors in eicosanoid production, EPA and DHA have many potential physiological effects including their effects on platelets and blood clotting.  Thrombosis is a complication of atherosclerosis that can lead to myocardial infarction.  Heemskerk, 1996 and Engler, 1994 have reviewed the mechanisms of omega-3 fatty acids (EPA and DHA) on thrombosis.  Thromboxane A2 causes platelet aggregation, activation and vasoconstriction.  In platelets, omega-3 fatty acids (EPA and DHA) inhibit the synthesis of thromboxane A2 by replacing arachidonic acid in the membrane phospholipids. As a result, a less potent eicosanoid, prostacyclin is produced and effects on platelet aggregation, activation and vasoconstriction are reduced.  The benefits of decreasing Thromboxane A2 through omega-3 fatty acid (EPA and DHA) intake is similar to those effects seen with aspirin in large, well-controlled trials.

9. In 1993, FDA noted three outstanding issues regarding the safety of omega-3 fatty acids (EPA and DHA) – extension of bleeding time, alteration of glycemic control and elevation of LDL cholesterol.  FDA considered these issues in the affirmation of the general recognition of safety of menhaden oil and determined that up to 3g/day of EPA and DHA are safe regarding these issues.  Studies published since FDA’s review in 1993 have been examined and no new information has become available to invalidate FDA’s previous conclusions regarding safety of omega-3 fatty acids (EPA and DHA) up to 3g/day as stated in the GRAS affirmation of the menhaden oil petition.

· In general, increases in bleeding time that did not reach statistical significance were reported at intake levels of EPA plus DHA or DHA alone above 3 g/day.  In all studies, bleeding times were within the normal clinical range.  Inconsistent changes were reported in hemostatic factors associated with blood coagulation in studies with intakes of generally 3 to 6 g/day of omega-3 fatty acids (EPA and DHA).  Clinical effects associated with these changes were not observed in any study.

· Sixteen studies examined the effects of EPA and DHA combined on gylcemic control in subjects with non-insulin dependant diabetes mellitus.  Most studies have reported a nonsignificant trend towards an increase in fasting glucose with EPA and DHA however only one study reported a statistically significant increase.  Non-significant effects on glycated hemoglobin, insulin and other endpoints for glycemic control effects were observed.

· An analysis of studies published since 1992 including a serum LDL measure was conducted.  LDL net mean changes are significant with a net change in normal lipidemic individuals of 3.5% (p<0.03) and a net change of 5.9% (p<.0001) in hyperlipidemic individuals.  In his 1996 review, Harris found that while LDL levels increased in short term, they appeared to return to baseline with time.  Studies examining with multiple LDL measure indicate this to be the case for intakes of less than 3 g/day EPA and DHA.  There were no significant changes in total cholesterol, and only a small but significant increase in HDL cholesterol in normal lipidemic subjects (4.5%, p<0.04).  
10. Omega-3 fatty acids (EPA and DHA) are fatty acids that not effectively synthesized in the body must be supplemented from the diet.  The American diet is deficient is these nutrients and as such may make the population more susceptible to physiological dysfunction and disease where these nutrients are required for optimal function.  Allison, et al. 1999 utilized data from the 1989-1991 Continuing Survey of Food Intakes by Individuals to examine fatty acid intake of the representative United States population.  The study shows that the mean levels of EPA and DHA are 0.1 + 0.01 (SE).  These actual levels are well below the levels that have been shown in the studies enclosed herein to have beneficial health benefits.  The JOINT TASK GROUP suggests that FDA examine an intake range of 0.8 – 1.7 g/day omega-3 fatty acids (EPA and DHA) as a level of intake for the effects stated in the health claim proposed in this submission.

11. Clinical and epidemiological evidence support the positive health benefits of increasing the intake of omega-3 fatty acids (EPA and DHA) in the American diet. The totality of the evidence examining cardiovascular disease endpoints as well as clinical effects supports an association of long chain omega-3 fatty acids (EPA and DHA) and heart disease.  FDA approval of a health claim will aid consumers by providing meaningful information on the health benefits of products containing omega-3 fatty acids (EPA and DHA).

12. THE JOINT TASK GROUP notes that the Food and Drug Administration Modernization Act (FDAMA) explicitly empowers FDA to authorize the use of a new “health claim” beginning at the time that FDA publishes a proposal to permit use of the claim.  Consistent with FDAMA, and also with the Administrative Procedure Act, THE JOINT TASK GROUP believes that FDA should not only publish a notice of proposed rulemaking to permit the use of the above-quoted claim, but also, that FDA’s notice of proposed rulemaking should authorize use of the claim in labeling to begin immediately at the time of the proposal.
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Definition of Omega-3 Fatty Acids in this Text

Omega-3 Fatty Acids (EPA and DHA) are defined in this submission as in FDA’s previous ruling on this issue
.  In this rulemaking, FDA limited the term omega-3 fatty acids (EPA and DHA) to eicosapentaenoic acid [(EPA), 20 carbons, 5 double bonds)] and docosahexaenoic acid [(DHA), 22 carbons, 6 double bonds].  The source of EPA and/or DHA can be either in food or dietary supplement form.

Abbreviations Used In This Text

	Acetylcholine (Ach)

Adenosine triphosphate (ATP)

Alpha-linolenic acid (ALA)

Angiotensin II (AII)

Apolipoprotein  (apo)

Arachidonic acid (AA)

Area under the curve (AUC)

Blood pressure (BP)

Body mass index (BMI)

Cardiovascular disease (CVD)

Confidence interval (CI)

Heart disease (CHD)

Coronary artery disease (CAD)

Coronary artery bypass grafting (CABG)

Diastolic blood pressure (DBP)

Docosahexanoic acid (DHA)

Eicosapentanoic acid (EPA)

Factor VII coagulant (FVIIc)

Fatty acids (FAs)

Fibrin degradation product (FbDP)

Fibrinopeptide A (FPA)

Glycated hemoglobin (Hb A1c)

Heart rate (HR)

Hemoglobin (Hb)

High density lipoprotein cholesterol (HDL)

Homocysteine (Hcy)

Interlukein (IL) 

Interleukin-1 receptor antagonist (IL-1Ra)

Insulin dependent diabetes mellitus (IDDM)

Intermediate density lipoprotein (IDL)

Intravenous glucose tolerance test (ivGTT)

Intravenous (iv)

Ischemic heart disease (IHD)

Left ventricular diastolic function measured by E and A wave velocity (E/A ratio)

Leukotrienes (LT)

Lipoprotein(a) (Lp(a))

Lipopolysaccharride (LPS)
	Low density lipoprotein cholesterol (LDL)

Myocardial infarction (MI)

National Cholesterol Education Program (NCEP)

Non-significant (NS)

Non insulin dependent diabetes mellitus (NIDDM)

Odds ratio (OR)

Oral glucose tolerance test (OGTT)

Patients (pts)

Plasminogen activator inhibitor (PAI)

Plasminogen activator antigen (tPAag)

Platelet activating factor (PAF)

Platelet Derived Growth Factor (PDGF)

Polyunsaturated fatty acids (PUFAs)

Prostaglandins (PG)

Red blood cells (RBC)

Relative risk (RR)

Systolic blood pressure (SBP)

Thiobarbituric acid – reacting substances (TBARS)

Thrombin-antithrombin (TAT)

Thromboxanes (TX)

Thrombomodulin (sTM)

Tissue factor pathway inhibitor (TFPI)

Tissue plaminogen activator (tPA)

Tissue plaminogen activator antigen (tPAag)

Total cholesterol (TC)

Treatment (tx)

Triglycerides or triacylglycerols (TG)

Tumor necrosis factor (TNF)

Very low density lipoprotein cholesterol (VLDL)

Von Willebrand factor (vWF)

Weeks (wks)

White blood cells (WBC)

Soluble cell adhesion molecules (sCAM)

Soluble intracellular cell adhesion molecules (sICAM)

Soluble E-selectin (sE-selectin)

Soluble vascular cell adhesion molecules (sVCAM)

5-Hydroxyeicosatetraenoic acid (5-HETE)

5-Hydroxyeicosapentaenoic acid (5-HEPE)


Background

In 1993
, during the rulemaking proceedings that FDA conducted shortly after enactment of the Nutrition Labeling and Education Act (NLEA) of 1990, the agency issued regulations providing that certain types of “health claims,” specifically including a claim about the relationship between omega-3 fatty acids (EPA and DHA) and heart disease, are “not authorized.”  21 C.F.R. § 101.71(e).  Several dietary supplement marketers and nonprofit organizations that had submitted comments during the “health claim” rulemaking proceedings, and that favored the use of certain “health claims” FDA had not authorized, subsequently filed suit in the United States District Court for the District of Columbia.  The plaintiffs sought judicial authorization to make four particular claims in the labeling of dietary supplements, including the claim, “Consumption of omega-3 fatty acids (EPA and DHA) may reduce the risk of heart disease.”  The plaintiffs’ case was rejected in the District Court; however, on appeal the District Court’s decision was reversed by the United States Court of Appeals for the District of Columbia Circuit.  Pearson v. Shalala, 164 F.3d 650 (D.C. Cir. 1999), suggestion for rehearing en banc denied, 173 F.3d 72 (D.C. Cir. 1999).

FDA was instructed by the Court of Appeals to reconsider the four “health claims” stated in the case.  Pursuant to that judicial ruling, FDA has now stated in its Federal Register Notice that it “intends to reevaluate the scientific evidence” for all four of the claims and that the agency is “now in the process of preparing scientific summaries on each of these four topics.”
 FDA has stated further that it is “requesting that anyone who has or is aware of relevant scientific data, research study results, or information related to these. . . substance-disease relationships submit the materials” to the FDA Dockets Management Branch in response to the agency’s Notice.  Id.

THE JOINT TASK GROUP is interested specifically in a “health claim” about consumption of omega-3 fatty acids (EPA and DHA) and the risk of heart disease.  FDA has re-opened the record of this rulemaking for health claims related to omega-3 fatty acids (EPA and DHA) and heart disease in response to the Pearson case and is requesting information regarding the claim.

In response to FDA’s current request for information, THE JOINT TASK GROUP has reviewed the available information published since 1992 relevant to omega-3 fatty acids (EPA and DHA) and heart disease and the safety issues (regarding bleeding time, glycemic control, and raised LDL cholesterol levels) left unresolved in 1992.  In addition, to further understand the relationship between omega-3 fatty acids (EPA and DHA) and heart disease; triglyceride lowering; arrhythmia and heart rate variability; platelet aggregation; thrombosis; vascular inflammation; and blood pressure were also reviewed to provide mechanistic support for the relationship to heart disease.  We believe multiple mechanisms are contributory to the beneficial effects of omega-3 fatty acids (EPA and DHA).  

Studies relating to heart disease endpoints and mortality as well as studies examining hypotriglyceridemic effects, arrhythmia & heart rate variability, and platelet aggregation & thrombosis are tabulated and summarized in Volume I.  Studies relating to heart disease endpoints and mortality are fully summarized and studies relating to hypotriglyceridemic effects, arrhythmia and heart rate variability, and platelet aggregation and thrombosis are tabulated and summarized only in relation to the mechanism discussed in that section.  Since studies look at many endpoints, studies appear in more than one section of the document.  Appendices A-C are tabular summaries of studies examining clinical effects but these effects are not significant and are not discussed in Volume I.

For a full text summary of studies rated as good or moderate, and conducted in over 20 subjects, see Appendix D – all studies are summarized in alphabetical order.  Appendices E-H contain tabular summaries in alphabetical order, organized to the type of trial (observational or intervention) and source of EPA and DHA.  The studies listed in Appendices E-H are rated based on criteria on page one of Volume III.  From these tables, studies ranking good or moderate are included in the integrated comments in Volume I.

Detailed Comments

I.
THE PEARSON RULING: HEALTH CLAIMS, QUALIFIED HEALTH CLAIMS AND DISCLAIMERS

In the Pearson decision, the Court of Appeals states that it “hold[s] invalid” FDA regulations including the regulation that now provides that “health claims” are “not authorized” concerning “omega-3 fatty acids (EPA and DHA) and heart disease.”  21 C.F.R. § 101.71(e).  In addition, the Court of Appeals’ decision remands to FDA for further consideration of the question whether there is any claim about the relationship between omega-3 fatty acids (EPA and DHA) and heart disease, including a qualified claim with a “disclaimer,” that would be supported by “significant scientific agreement.”  The Court’s decision also requires a full explanation by FDA of its eventual conclusions in this regard.  

There have been developments in the scientific literature since FDA completed its former rulemaking proceeding about a possible “health claim” concerning consumption of omega-3 fatty acids (EPA and DHA) and heart disease, in the early 1990’s.  Despite this previous decision, the most appropriate, science-based response to the Pearson ruling is for FDA (1) re-examine the definition of significant scientific agreement so the critical decision point is an evaluation of the truthfulness of the claim when the totality of the evidence is examined, (2) to review all the scientific data that are now available for omega-3 fatty acids (EPA and DHA), (3) in light of the data currently available, to consider whether the claim 

Consumption of long chain omega-3 fatty acids (EPA and DHA) may reduce your risk of heart disease by lowering your triglycerides, promoting a regular heartbeat, and helping to prevent unnecessary blood clotting.  The role of these mechanisms in lowering your overall risk of heart disease has not been fully resolved.

is truthful and not misleading based on the totality of the evidence, and (4) if significant scientific agreement does not exist for an unqualified claim, FDA should consider the claim as qualified above to be truthful and not misleading to the American public. 

THE JOINT TASK GROUP believes it is clear from the Pearson decision (1) that FDA should authorize the use of all claims, including if necessary a qualified claim, that would be truthful, nonmisleading, and supported by “significant scientific agreement” (e.g., a claim of the type that the available data suggest that a dietary substance may have a described health benefit although the matter is not certain), and in addition, (2) that even if there is an absence of “significant scientific agreement” to support a claim, under First Amendment principles the claim must be authorized if it can be accompanied by a “disclaimer” or otherwise stated in such a qualified manner that it will not be false or misleading.  

If FDA were to conclude that an unqualified claim of health benefit for omega-3 fatty acids (EPA and DHA) would not be supported by “significant scientific agreement,” the Pearson ruling would require that FDA then consider whether there would be “significant scientific agreement” in support of a qualified claim of some type.  Furthermore, if FDA were to conclude that “significant scientific agreement” did not exist even for a qualified claim, Pearson would require that FDA then consider whether a claim “with proper disclaimers” would be truthful and not misleading and therefore should be permitted.  For example, the Pearson ruling states (1) that FDA’s general regulations concerning use of “health claims” do not preclude authorization of “qualified claims,” (2) that “truthful” promotion that is “related to lawful activities” is “entitled to the protections of the First Amendment,” (3) that FDA “may not place an absolute prohibition on . . . potentially misleading information . . . if the information also may be presented in a way that is not deceptive,” (4) that the “preferred remedy” for a potentially-misleading statement “is more disclosure, rather than less,” and (5) that the use of promotional information with “disclaimers” is “constitutionally preferable to outright suppression.”

Thus, under the governing legal standards, as articulated in Pearson, FDA must allow labeling statements about the potential usefulness of the long-chain omega‑3 fatty acids (EPA and DHA) in the diet so long as the information is presented in a way that is truthful and not misleading, including if necessary, either, the use of qualifying language that clearly limits a claim to a representation that is not false or misleading, or, the use of an express “disclaimer.”

THE JOINT TASK GROUP urges FDA to take prompt action, consistent with Pearson, to retract its guidance on significant scientific agreement and to publish appropriate rulemaking to enable claims regarding omega-3 fatty acids (EPA and DHA) and heart disease to be included in labeling for foods including dietary supplement products.

II.
FDA SHOULD CONSIDER THE SCIENCE BEHIND CLAIMS LINKING OMEGA-3 FATTY ACIDS (EPA AND DHA) AND HEART DISEASE AND DETERMINE THE TYPES OF CLAIMS THAT ARE TRUTHFUL AND NOT MISLEADING AS SUPPORTED BY THE TOTALITY OF THE EVIDENCE
Statements regarding the relationship of omega-3 fatty acids (EPA and DHA) and heart disease should be approved by FDA as a “health claim” for inclusion in food labeling, including labeling for both dietary supplements and conventional foods. This claim has implications to current clinical practice and is truthful health information that should be provided to consumers.  The following health claim is supported by the totality of the currently available evidence data:

Consumption of long chain omega-3 fatty acids (EPA and DHA) may reduce your risk of heart disease by lowering your triglycerides, promoting a regular heartbeat, and helping to prevent unnecessary blood clotting.  The role of these mechanisms in lowering your overall risk of heart disease has not been fully resolved.

As FDA evaluates this claim, it should also consider the other types of claims that may be supported by the data, such as unqualified, secondary prevention claims in populations with pre-existing heart disease.  Dietary guidance could be useful to such populations as well.

THE JOINT TASK GROUP has evaluated the literature published from 1992-2000 looking at heart disease and mortality endpoints.  Studies relating to the physiologic biomarkers of triglyceride lowering, platelet & thrombotic effects, arrhythmia & heart rate variability, blood pressure, vasodilation and vascular inflammation were also examined.  Consistent effects were not found related to the blood pressure, vasodilation or vascular inflammation.  Therefore, only studies related to mortality, heart disease, triglyceride lowering, heart rate variability, and thrombosis are discussed in Volume I.  Tabular summaries of blood pressure, vasodilation, or vascular inflammation endpoints are included as Appendices A, B and C.

The heart disease association stated in this proposed health claim is supported by six observational studies published since 1992 (Albert, et al.  1998; Davigulus, et al 1997; Dobecek, 1992; Kromhout, et al, 1995; Simon, et al, 1995; and Siscovick et al, 1995) in fish eating populations followed over a ten-year time period and intervention trials in subjects who have had a myocardial infarction (Singh, et al 1997 and Valagussa, et al 1997).  Numerous clinical trials demonstrate the beneficial effects of omega-3 fatty acids (EPA and DHA) on triglyceride lowering, heart rate variability and blood clotting.  While these endpoints are not recognized by authoritative bodies as biomarkers of disease, they clearly have implications to current clinical practice and provide truthful health information that should be provided to consumers.  Studies published since 1992 rated as good or moderate by the considerations in Volume III are summarized in the following pages.  For full text summaries of trials with over 20 subjects, see Appendix D.  For full tabular description of studies, see Appendices E-H.

A. Observational Studies Supporting The Link Between Omega-3 Fatty Acids (EPA and DHA) and Heart Disease

In 1991 (re-confirmed in 1993), FDA’s conclusions regarding the available epidemiological evidence examining omega-3 fatty acids (EPA and DHA) and heart disease was negative based on a lack of consistency and specificity of the studies conducted in fish eating populations

Since that time, epidemiological studies (including prospective cohort, case control and cross sectional design) continue to support a link between fish sources of omega-3 fatty acids (EPA and DHA) and heart disease.  Observational studies published since FDA’s last ruling on this relationship have been examined and rated by THE JOINT TASK GROUP and an outside consultant.  Studies earning a rating of good or moderate (see Volume III for the listing of considerations for rating) are summarized below.  

The totality of the evidence supports the relationship of omega-3 fatty acids (EPA and DHA) and heart disease benefits based on an analysis of the observational trials.  Combined with FDA’s previous conclusions regarding the Dolecek and Grandits paper discussed below, the studies published since 1992 demonstrate that the association between omega-3 fatty acids (EPA and DHA) and heart disease is consistent:

“FDA agrees with this comment that the association between omega-3 fatty acid consumption and heart disease mortality reported in this study has the potential to make a very important public health impact.

Furthermore, the omega-3 fatty acids (EPA and DHA) were obtained in the normal diet, providing evidence that the amount of omega-3 fatty acids (EPA and DHA) consumed in a normal dietary intake is sufficient for the effect
.”

1.
Tabular Summary of Observational Trials Examining Omega-3 Fatty Acids (EPA and DHA) and Heart Disease.
	TABLE 1

Observational Studies Examining Omega-3 Fatty Acids (EPA and DHA) and Heart Disease or Mortality Endpoints

(Shaded Rows Represent Trials Supporting the Association of Omga-3 Fatty Acids (EPA and DHA) and Heart Disease)

	Reference
	Study design
	Length of Follow-up
	Intake 
	Subjects
	Results

	Albert et al. 1998

JAMA 1998;2[79:23-28]
	Prospective cohort 
	11 years 
	0.20 g/day mean intake of marine omega-3 fatty acids (5.9 g/month) 
	20,551 U.S. male physicians, ages 40-84,  free of MI, stroke, transient ischemic attack, or cancer.  

 
	Sudden cardiac death: Adjusted for numerous other factors:

· <1 fish servings per week (1-3 per month) (RR: 0.64; 95%CI: 0.26-1.58)

· 1-≤2 per week (RR: 0.47; 95% CI: 0.23-0.98)

· 2-≤5 per week (RR: 0.51, 95% CI: 0.25-1.04)

· < 5 per wk (RR: 0.39; 95% CI: 0.15-0.96) 

(p-value for trend: 0.11).  

Results were equivalent by quintile of estimated omega-3 fatty acid intake.

MI: No association between fish consumption and MI was observed.

Other CV Outcomes and Total Mortality: No association with nonsudden cardiac death, CHD death, or cardiovascular mortality.  Significant association with total mortality.

	Ascherio et al. 1995

NEJM ;332:977-82 
	Prospective cohort
	6 years
	0.58 g/day omega-3 fatty acids (EPA and DHA) (median intake in the highest intake quintile).  Represents a median of 5.9 servings of fish per week.
	44,895 males ages 40-74  


	CHD outcomes: After adjusting for confounders, no significant difference in risk for any of the CHD outcomes was observed by omega-3 fatty acid intake or dietary fish intake with the exception of a higher risk of coronary artery bypass surgery among those with higher fish intake. 

	Daviglus et al. 1997

NEJM 1997;336:1046-1053

 
	Prospective cohort
	30 years
	35 g/day or more in the highest quartile compared to 18-34 g/day, 1-17 g/day, or none (referent group) 
	1822 male workers at Western Electric in 1957, followed for mortality for 30 years.  
	MI: Significantly reduced risk in highest consumption group (RR=0.56; 95% CI: 0.33-0.93); significant dose-response trend (p=0.017)

CHD death: Significantly reduced risk in highest consumption group (RR=0.62; 0.40-0.94); significant dose-response trend (p=0.04).

CVD death: NS reduced risk in highest consumption group (RR=0.74; 0.52-1.06); significant dose-response trend (p=0.01)

Nonsudden MI death: Significantly reduced risk in highest consumption group(RR=;0.33; 0.12-0.91) significant dose-response trend (p=0.007)

Sudden MI death: NS reduced risk in highest consumption group RR=0.68; 0.37-1.25); no linear dose-response trend (p=0.337)



	Dolecek 1992

P Soc Exper Biol Med 1992;200:177-182

 
	Prospective cohort using one arm of a randomized controlled clinical trial
	10.5 years of follow-up
	175 mg/day (mean) of the three long chain omega-3 fatty acids (EPA and DHA) found in fish oils.    
	522 deaths among the members of the men assigned to the Usual Care group (i.e., no special interventions).  Of these deaths, 175 were due to CHD and  232 due to CVD.
	RRs presented 3 ways:

· by grams of fish omega-3 intake as a continuous variable

· by percent of total daily kcal as continuous variables 

· by quintile of fish consumption.

CHD:
Grams fish omega-3:  RR: 0.39 (p<0.01)

%kcal fish omega-3:  RR: 0.62 (p<0.05)

Quintile V-grams: 0.61 (p for trend:  <0.05)

Quintile V - % kcal: 0.60 (p for trend: <0.01)

CVD:

Grams fish omega-3:  RR: 0.38 (p<0.01)

%kcal fish omega-3:  RR: 0.64 (p<0.01)

Quintile V-grams: 0.50 (p for trend:  <0.05)

Quintile V - % kcal: 0.55 (p for trend: <0.01)



	Guallar et al. 1995

J Am Coll Cardiol 1995;25:387-94


	Nested case-control study based on 21,071 U.S. physicians 40 - 84 years old  
	Not applicable 
	Not quantified/not applicable.  Blood levels of EPA, DHA, and both fish oils combined were examined as markers of fish consumption.
	222 case-control pairs for cholesterol esters and 213 pairs for phospholipids.    
	Blood levels of EPA, DHA, and both fish oils were similar for MI cases and their matched controls; no statistically significant differences between the cases and controls were observed.  Similarly, in models adjusting for other cardiovascular risk factors, no significant difference in blood levels of these fish oils between cases and controls was observed.

	Kromhout et al. 1995

Int J Epidemiol 1995;24: 340-345.

 
	Prospective cohort study 
	17 years
	24.0 g/day fish among fish eaters (26.0 g/day for males and 21.9 g/day for females) based on usual consumption patterns for the 14 days prior to the interview conducted at baseline in 1971.   
	272 subjects (137 males, 135 females) born before 1907.

 
	Males, at baseline

(unadjusted), fisheaters vs. nonfisheaters:

TG:  ( (NS)

TC:  ( (NS)

Females, at baseline

(unadjusted), fisheaters vs. nonfisheaters:

TG:  ( (NS)

TC:  ( (NS)

MI mortality: (RR adjusted for age, gender, preexisting MI or angina):

0.58 (95% CI: 0.34-0.99)

MI mortality: (RR adjusted further for dietary confounders such as fat intake): 0.50 (95% CI: 0.28-0.89)



	Morris et al. 1995

Am J Epidemiol 1995;142:166-175


	Prospective cohort
	4 years (1983-January 1988)
	0.24 g/day mean intake of marine omega-3 fatty acids (EPA and DHA), based on average of 2.1 fish meals per week.   
	21,185 U.S. male physicians, ages 40-84,  free of MI, stroke, transient ischemic attack, or cancer  

During follow-up period, there were 281 MIs, 173 strokes, 121 CVD deaths, and 525 combined vascular deaths.


	No significant relationship was observed for any of the outcomes examined: 

Total MI (fish meals/wk, RR, 95%CI):

<1:   1.0 (referent)

1:     1.5 (1.1-2.1)

2-4:  1.2 (0.9-1.9)

<5:   0.9 (0.4-1.8)

(p for trend=0.72)

RRs and trends were similar for nonfatal MI, stroke, CV death, and total CV events.  RRs were generally higher (but nonsignificant) in the higher consumption groups.

	Simon et al. 1995

Am J Epidemiol 1995;142:467-476

 
	Nested case-control study using cases of CHD from the non- intervention  group of a clinical trial 
	Not applicable
	Not quantified; serum fatty acid concentrations of omega-3 fatty acids (EPA and DHA) at time of enrollment used as a marker of dietary omega-3 intake
	188 participants (94 cases and 94 matched controls) from the Multiple Risk Factor Intervention Trial (MRFIT) selected for high cholesterol, DBP and smoking status.   Controls were matched on age, date of randomization, and clinical center.
	At baseline, cases compared to controls:

TG: No difference.

TC: No difference.

LDL: No difference.

HDL: No difference.

DHA and docosapentaenoic lower in cases (p<0.05); EPA also lower, but p>0.05.

Risk of CHD significantly lower for those with higher DHA and docosapentaenoic levels

	Siscovick et al. 1995

JAMA 1995;274:1363-1367

 
	Case-control study
	Not applicable
	0.18 g/day (5.3 g/month) EPA and DHA in controls; 0.14 g/day (4.3 g/month) in cases;    
	827 subjects: 334 out-of-hospital sudden cardiac arrest cases attended by paramedics in Seattle and suburban King County.   493 controls, selected by random digit dialing matched by age and sex, with generally same exclusion criteria.
	Mean Dietary EPA and DHA intake:

Cases: 4.3 g/month

Controls: 5.3 g/month (p=0.02) (but unadjusted for significant differences in smoking, education, hypertension, diabetes mellitus, family history of MI or sudden death, caffeine, and dietary fat intake.

Adjusted OR (95% CI) by quartile of omega-3 fatty acid intake compared to non-fish eaters:

1st: 0.9 (0.8–0.9)

2nd: 0.7 (0.6-0.9)

3rd: 0.5 (0.4-0.8)

4th: 0.4 (0.2-0.7)

Adjusted ORs for RBC membrane levels similar, and significant for 2nd, 3rd, and 4th quartiles compared to 1st quartile.


2.
Narrative Summaries of Observational Studies Supporting the Link Between Omega-3 Fatty Acids (EPA and DHA) and Heart Disease

Six observational studies (represented by the shaded rows in Table 1), published since 1992, demonstrating a positive correlation of omega-3 fatty acids (EPA and DHA) and heart disease are summarized in the following pages.  These studies support an association between omega-3 fatty acids (EPA and DHA) in fish and heart disease.

a.
Albert et al. (1998) used the Physician’s Health Study, a randomized, controlled trial of aspirin and beta-carotene, to investigate prospectively the association between fish consumption and the risk of sudden cardiac death.  The cohort consisted of 20,551 US male physicians ages 40 to 84 years and free of myocardial infarction, cerebrovascular disease, and cancer at baseline that completed an abbreviated, semiquantitative food frequency questionnaire on fish consumption.  Subjects were then followed up to 11 years.  Data from 777 men taking fish oil supplements were excluded from analysis.  Incidence of sudden cardiac death (death within 1 hour of symptom onset) as ascertained by hospital records and reports of next of kin.  There were 133 sudden deaths over the course of the study. After controlling for age, randomized aspirin and beta carotene assignment, and coronary risk factors, dietary fish intake was associated with a reduced risk of sudden death, with an apparent threshold effect at a consumption level of one fish meal per week (p for trend=0.03). For men who consumed fish at least once per week, the multivariate RR of sudden death was 0.48 (95% CI, 0.24-0.96; p=0.04) compared with men who consumed fish less than monthly. Estimated dietary omega-3 fatty acid intake from seafood also was associated with a reduced risk of sudden death but without a significant trend across increasing categories of intake. Neither dietary fish consumption nor omega-3 fatty acid intake was associated with a reduced risk of total MI, nonsudden cardiac death, or total cardiovascular mortality. However, fish consumption was associated with a significantly reduced risk of total mortality.  These prospective data suggest that consumption of fish at least once per week may reduce the risk of sudden cardiac death in men.

The authors noted several limitations of the study.  As in any of the epidemiology studies, fish consumption may be a marker for a healthier lifestyle or for efforts to reduce higher baseline risks for CHD.  In this study, men who consumed more fish were more likely to exercise vigorously at least once per week, and use antioxidant vitamin supplements.  They also had higher vegetable intake.  Conversely, fish eaters had a higher risk of family history of high cholesterol levels, hypertension, or family history of CHD.

An additional limitation common to the prospective epidemiology studies is the inability to account for changes in fish consumption between baseline measurements and follow-up for the outcome of interest.  In this study, participants were followed for 11 years since baseline estimates of fish intake for mortality outcomes.  The correlations from the reproducibility and validity study of the questionnaire given one year apart, and performed on 127 male health professionals from another large cohort study (see Ascherio et al. 1995), ranged from 0.48 for fish to 0.67 for shellfish.  When compared to another method of intake assessment, the correlation coefficient for fish intake 6 months apart was 0.61.  When compared to the percentage measured in the adipose tissue of these men, the lowest correlation was observed (0.49).  Thus some misclassification of exposure for some subjects is likely to occur between capturing fish intake of participants, and its representatives over the duration of follow-up.

Despite these limitations, this very large study with the findings that fish intake is associated with reduced risk of sudden death is consistent with previous studies and is a strong study and a contributor to the totality of the evidence that consumption of omega-3 fatty acids (EPA and DHA) reduces the risk of heart disease.

b.
Daviglus et al. (1997) used data from the Chicago Western Electric Study to examine the relation between base-line fish consumption and the 30-year risk of death from heart disease.  The study participants were 1822 men who were 40 to 55 years old and free of cardiovascular disease at base line.  Fish consumption, as determined from a detailed dietary history, was stratified (0, 1 to 17, 18 to 34, and > or = 35 g per day). Mortality from heart disease, ascertained from death certificates, was classified as death from myocardial infarction (sudden or nonsudden) or death from other coronary causes. During 47,153 person-years of follow-up, there were 430 deaths from heart disease; 293 were due to myocardial infarctions (196 were sudden, 94 were nonsudden, and 3 were not classifiable). Multivariate analysis showed that for men who consumed 35 g or more of fish daily as compared with those who consumed none, the RRs of death from heart disease and from sudden or nonsudden myocardial infarction were 0.62 (95 percent CI, 0.40 to 0.94) and 0.56 (95 percent CI, 0.33 to 0.93), respectively, with a graded relation between the RRs and the strata of fish consumption (P for trend = 0.04 and 0.02, respectively). These findings were accounted for by the relation of fish consumption to nonsudden death from myocardial infarction (RR, 0.33; 95 percent CI, 0.12 to 0.91; P for trend= 0.007). The authors concluded that these data show an inverse association between fish consumption and death from heart disease, especially nonsudden death from myocardial infarction. 

c.
Dolecek (1992) used subjects from the control group in the Multiple Risk Factor Intervention Trial database to investigate the effects of dietary polyunsaturated fatty acid (PUFA) on disease outcomes. The Multiple Risk Factor Intervention Trial was a randomized clinical trial of heart disease prevention involving 12,866 middle-aged men determined to be at high risk of heart disease based on smoking status, diastolic blood pressure, and serum cholesterol levels. Subjects were assigned to either a special intervention group or a usual care group and returned to clinics on an annual basis for assessment of risk factor status.  Only data on the usual care men (n = 6,250) were included to avoid potential biases and analytic complexities by including the intervention group.  Mean PUFA intake estimates were calculated from a total of four 24-hour dietary recall interviews, first conducted at baseline and then at follow-up years 1, 2, and 3.  Three estimates for total and fish-related PUFA intake were established using absolute grams, percentage of total kilocalories, and ratios of total omega-3/n-6 used in multivariate regression analyses as continuous variables.  Fish-related PUFA combined intakes were also examined by quintiles, with the lowest quintile serving as the referent.  Multivariate analyses controlled for age, race, baseline diastolic blood pressure, smoking, high and low density lipoprotein cholesterol levels, and alcohol to examine the relationship between these various ways to estimate dietary PUFA intake and 10.5-year mortality rates.  No significant associations with mortality were detected for linoleic acid (18:2n-6), the predominant dietary PUFA.  Significant inverse associations were observed for fish-related PUFAs on heart disease using any of the various estimated for intake.  The RR for heart disease by grams of fish omega-3 intake was 0.39 (P < 0.01; 95% CI not presented) and for CVD was 0.38 (P < 0.01).  Dolecek (1992) concluded that the study findings support other reports that the fatty acids found in fish oil are protective against CVD.

d.
Kromhout et al. (1995) conducted a study to investigate the association between fish consumption and heart disease in the elderly.  In 1971, heart disease risk factors were measured in 272 people born before 1907 (i.e., all were over 65 years old). They were patients in a general practice in Rotterdam, the Netherlands and were followed for 17 years.  Two methods of dietary assessment were used to obtain information on fish consumption.  During the 17-year follow-up period 58 people died from heart disease, 67 from cancer and 187 from all causes.  In 1971 about 60% of the elderly ate fish and 40% did not eat fish. Multivariate analyses, taking the confounding effect of major risk factors into account, showed an inverse relation between fish consumption and 17-year heart disease mortality.  The protective effect of fish consumption compared with no-fish eaters was statistically significantly (RR = 0.51, 95% CI: 0.29-0.89). Total mortality was not related to fish consumption.  The results from the present study suggest that the protective effect of a small amount of fish in relation to heart disease observed in middle-aged people seems also to be present in the elderly.
e. Simon et al. (1995) also used subjects randomized to the usual care group of the Multiple Risk Factor Intervention Trial to examine the relation between serum fatty acids and heart disease.  Using a nested case-control study design, 94 men from the usual care group of the MRFIT trial, who had been enrolled between December 1973 and February 1976 and who were diagnosed subsequently with incident heart disease were matched to 94 men from the group without incident heart disease.  After confirming the stability of the stored serum samples collected at baseline, the authors measured serum fatty acid levels by gas- liquid chromatography and examined their association with heart disease.  Levels of the phospholipid (-3 DPA were inversely associated with heart disease risk in the two multivariate models that controlled for the effects of total plasma cholesterol level or high density lipoprotein cholesterol to total plasma cholesterol ratio (OR = 0.58; 95% CI: 0.38-0.89). In contrast to the first two multivariate models, levels of the DHA were inversely associated with heart disease risk in a third multivariate model that controlled for the effects of high density lipoprotein cholesterol to low density lipoprotein cholesterol ratio (standardized OR = 0.57; 95% CI 0.36-0. 90). These findings are consistent with other evidence indicating that saturated fatty acids are directly correlated with heart disease and that omega-3 polyunsaturated fatty acids are inversely correlated with heart disease. Because these associations were present after adjustment for blood lipid levels, other mechanisms, such as a direct effect on blood clotting, may be involved.

f.
Siscovick, et al. (1995) conducted a study to assess whether the dietary intake of long-chain omega-3 polyunsaturated fatty acids from seafood is associated with a reduced risk of primary cardiac arrest.  Dietary intake of seafood was assessed both directly through food consumption assessment and indirectly through a biomarker.  Using a population-based case-control study design in Seattle and suburban King County, Washington. 334 case patients with primary cardiac arrest, aged 25 to 74 years, who were attended by paramedics from 1988 to 1994, were identified.  A total of 493 population-based controls, matched for age and sex, were randomly identified from the community.  All cases and controls were free of prior clinical heart disease, major comorbidity, and use of fish oil supplements.  Spouses of case patients and control subjects were interviewed to quantify dietary omega-3 polyunsaturated fatty acid intake from seafood during the prior month and other clinical characteristics.  Blood specimens from 82 cases (collected in the field) and 108 controls were analyzed to determine red blood cell membrane fatty acid composition, a biomarker of dietary omega-3 polyunsaturated fatty acid intake.  The mean dietary intake of EPA and DHA in cases was 4.3 g per month, which was significantly lower than in controls, which was 5.5 g per month (p=0.02).  However, this mean intake was unadjusted for other variables, which were significantly different between cases and controls.  These include education, current smoking, former smoking, hypertension, diabetes mellitus, family history of myocardial infarction or sudden death, physical activity, caffeine intake, and dietary fat intake.  Adjusted ORs by quartile of intake were showed a statistically significant protective effect of omega-3 fatty acids (EPA and DHA) in the 2nd, 3rd and 4th quartiles, compared to no seafood intake.  ORs and 95% CIs were as follows: 2nd quartile: OR=0.7 (0.6-0.9); 3rd quartile: OR=0.5 (0.4-0.8); and 4th quartile: OR=0.4 (0.2-0.7).  Results were similar and also statistically significant when quartiles of red blood cell omega-3 fatty acids (EPA and DHA) were used a marker of dietary intake.   The authors concluded that dietary intake of omega-3 polyunsaturated fatty acids from seafood is associated with a reduced risk of primary cardiac arrest.

3.
Observational Studies Not Supporting the Link Between Omega-3 Fatty Acids (EPA and DHA) and Heart Disease
Three studies published since 1992 did not show an association between fish consumption and omega-3 fatty acids (EPA and DHA) (EPA and DHA) and heart disease.  These are represented by the unshaded rows in Table 1.  While these three studies do not demonstrate a link, there are facts associated with the studies which may explain the results and do not negate the contribution of the first six studies to the totality of the evidence supporting a link between omega-3 fatty acids (EPA and DHA) and heart disease.  

In the Ascherio 1995 study, men free of cardiovascular disease were followed for six years.  The authors did not find an association with increasing fish intake and decreasing risk of heart disease.  The quintiles of fish intake were determined to test for a protective effect of increasing fish consumption from none to < 6/week.  The intake of omega-3 fatty acids (EPA and DHA) in the highest quintile was 0.42 – 6.52 g/day.  THE JOINT TASK GROUP plans to submit to the agency when the comment period is reopened an analysis to recommend a daily intake value of omega-3 fatty acids (EPA and DHA).  While this analysis is incomplete, preliminary information shows that this quintile of intake may include intakes at sub-effective levels, which could negate the effect of intakes at optimal levels when analyzed together.  In addition, as discussed below, this study only consisted of six years of follow-up.  This may not be long enough to see an effect on a disease such as cardiovascular disease, especially when examining a disease where the effects accumulate over time in a disease free study population.

The Morris trial followed patients for 4 years as opposed to those which show the association following subjects for ten years or longer.  The population reported in this trial is the same as that in the Albert, 1998 trial.  The Albert 1998 trial demonstrated an effect with ten years of follow-up.  This observation shows that length of follow-up is an important consideration when evaluating observational studies examining heart disease (a disease that can be slow and gradual to develop) and omega-3 (EPA and DHA) fatty acids in a normal healthy population.

The Guallar study too, followed subjects for five years and utilized plasma EPA and DHA instead of dietary intake assessments and questionnaires.  The study examined the same population as the Morris study above and did not show an effect.  However, as discussed above, the duration of follow-up may not have been long enough to demonstrate the effect.  

These three studies are further described below.

a.
Ascherio et al. (1995) conducted a study in another large cohort, the Health Professional's Follow-up Study. In 1986, 44,895 male health professionals, 40 to 75 years of age, completed detailed and validated dietary questionnaires as part of this study, including four questions specific to fish intake.  This study differs from the Physicians' Health Study in that all health professionals were enrolled only if they were free of known cardiovascular disease.  During six years of follow-up, there were 1543 coronary events in this group: 264 deaths from coronary disease, 547 nonfatal myocardial infarction, and 732 coronary-artery bypass or angioplasty procedures. After controlling for age and several coronary risk factors, nonsignificant associations between dietary intake of omega-3 fatty acids (EPA and DHA) or fish intake and the risk of coronary disease were observed. For men in the top fifth of the group in terms of intake of omega-3 fatty acids (EPA and DHA) (median, 0.58 g per day), the multivariate RR of heart disease was 1.12 (95 percent CI, 0.96 to 1.31), as compared with the men in the bottom fifth (median, 0.07 g per day). For men who consumed six or more servings of fish per week, as compared with those who consumed one serving per month or less, the multivariate RR of coronary disease was 1.14 (95 percent CI, 0.86 to 1.51). The risk of death due to coronary disease among men who ate any amount of fish, as compared with those who ate no fish, was 0.74 (95% CI: 0.44 to 1.23), but the risk did not decrease as fish consumption increased.  Although the possibility of residual confounding by unmeasured factors cannot be entirely excluded, these data suggest that increasing fish intake from one to two servings per week to five to six servings per week does not substantially reduce the risk of heart disease among men who are initially free of cardiovascular disease.

b.
Guallar, et al. (1995) evaluated whether increased intake of fish oils (EPA and DHA) might reduce the risk of heart disease in a nested case-control study using 14, 916 participants in the Physicians' Health Study.  Subject had provided a blood sample before randomization.  EPA and DHA were assessed in plasma (not the more reliable red blood cell tissue).  Cases of myocardial infarction that occurred during the first 5 years of follow-up were matched by smoking status and age with a randomly chosen control participant who had not developed heart disease.  Results adjusted for major cardiovascular risk factors showed a very similar lack of association between fish oil levels and the incidence of myocardial infarction.  The authors concluded that the results indicate no beneficial effect of increased fish oil consumption on the incidence of a first myocardial infarction.  However, the effect of very high levels of fish oils could not be evaluated.
c.
Morris et al. (1995) also examined the association between dietary intake of fish and omega-3 fatty acids (EPA and DHA) from seafood and the risk of cardiovascular disease in the U.S. Physicians’ Health study, but only included four years of follow-up.  During the follow-up period, there were 281 incident cases of total (fatal and nonfatal) myocardial infarction, 173 cases of stroke, and 121 cardiovascular deaths. Events during the first year of follow-up were excluded.  There was no evidence for association between dietary intake of fish and any cardiovascular endpoint, including myocardial infarction, stroke, and cardiovascular death. After adjusting for potential confounding factors (age, randomization group, history of hypertension, hypercholesterolemia, diabetes mellitus, or angina pectoris, parental history of myocardial infarction before age 60 years, obesity, exercise, smoking, alcohol use, saturated fat intake, and vitamin supplement use), the RRs of total myocardial infarction for categories of fish intake were: 1.0 for <1 meal/week (referent), 1.5 (95% CI: 1.1-2.1) for 1 fish meal/week; 1.3 (95% CI 0.9-1.9) for 2-4 fish meals/week; and 0.9 (95% CI 0.4-1.8) for >=5 fish meals/week; trend test p-value = 0.72.  The RRs were similar for omega-3 fatty acid intake and for specific types of fish.  The authors concluded that these data do not support the hypothesis that moderate fish consumption lowers the risk of cardiovascular disease.  However, when this population was followed for ten years, as reported in Albert, 1998, the data did support the hypothesis.

4.
Observational Trials Support a Consistent and Strong Relationship between Omega-3 Fatty Acids (EPA and DHA) and Heart Disease
After FDA’s last evaluation of the relationship between omega-3 fatty acids (EPA and DHA) and heart disease in 1993, observational studies left FDA with questions regarding the consistency and specificity of the omega-3 fatty acids (EPA and DHA) and heart disease reduction relationship.  Six additional observational studies published since 1992 in conjunction with information previously reviewed by the Agency confirms that the relationship is consistent when study follow-up is greater than ten year period of time.   

B.
Intervention Trials with Omega-3 Fatty Acids (EPA and DHA) Examining Heart Disease Endpoints

Table 2 summarizes three intervention trials with omega-3 fatty acids (EPA and DHA) that examined heart disease endpoints or mortality.  These studies support a specific and consistent association of omega-3 fatty acids (EPA and DHA) and heart disease.  These studies are a summary of good and moderate quality studies published since 1992. 

1.
Tabular Summary of Intervention Trials Examining Omega-3 Fatty Acids (EPA and DHA) and Heart Disease.   

	Table 2

Intervention Trials Examining Published 1992-2000 with Omega-3 Fatty Acids (EPA and DHA) and Heart Disease or Mortality Endpoints

(shaded rows demonstrate an association between EPA and DHA and heart disease)

	Reference
	Study design
	Duration
	Intake of EPA/DHA
	Subjects
	Results

	De Lorgeril et al. 1999

Circulation 1999; 99:779-785

[France: The Lyon Diet Heart Study]
	Randomized, single-blind controlled trial
	46 months (mean length of follow-up after first MI)
	Not specified
	2850 person-years of observation:

1467 in the Med. Diet Group;

1383 in the control group

Consecutive patients who survived first MI randomized to Med. or Western diet.  All subjects <70 years old.
	Cardiac deaths: ( (p=0.01)

Nonfatal MI: ( (p=0.0001)

All cause deaths: ( (p=0.03)
 

	Singh et al. 1997

Cardiovasc Drugs Ther 1997;11:485-491

[India]
	Randomized, double-blind, placebo-controlled
	52 weeks (1 year)
	1.8 g/day of  EPA+DHA (Maxepa fish oil capsules) 

1.08 g/d EPA 

0.72 g/d DHA (group A)

Group B: 100 mg/d of aluminum hydroxide and 20 g/day mustard oil (ALA 2.9 g/d) 

Group C: 100 mg/d of aluminum hydroxide (placebo group)

Compliance: capsule counts
	360 subjects with suspected AMI

Group A: 122

Group B: 120

Group C: 118

The subjects were patients admitted over a period of 30 months at the Medical Hospital and Research Centre with a clinical diagnosis of suspected acute AMI. Those subjects who had likely suffered AMI with the onset of symptoms in the preceding 24 hours were recruited.
	Total cardiac events: ↓ significantly in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  

Nonfatal infarctions: ↓ significantly in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively, p<0.01).  

Total cardiac deaths: ↓ significantly in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (13.3% and 11.4% vs. 22.0%, respectively, p < 0.01).

Total cardiac arrhythmias: The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both) compared with the placebo group.

Left ventricular enlargement: The fish oil and mustard oil groups showed a significant reduction in left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both) compared with the placebo group.

Angina pectoris: The fish oil and mustard oil groups showed a significant reduction in angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  

Significant ↓ in diene conjugates in both groups.



	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: capsule counts
	11324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: 2836 patients

vitamin E group: 2830 patients

n-3 + vit E group: 2830 patients

control group: 2828 patients
	The 10% relative decrease in risk for combined primary endpoint of death, non-fatal MI and non-fatal stroke was significant (95% CI 1-18, p=0.048) with two-way factorial analysis.  The relative decrease in risk for the combined end point was 15% (CI 2-26, p=0.023) and for cardiovascular death, non-fatal MI and no-fatal stroke was 20% (CI 5-32, p=0.008) with four-way factorial analysis.

Benefit was attributed to a decrease in the risk of death (14% [CI 3-24] two-way, 20% [CI 6-33] four-way) and cardiovascular death (17% [CI 3-29] two-way, 30% [CI 13-44] four-way).   

The effect of the combined treatment with n-3 PUFAs + vitamin E was similar to that for n-3 PUFAs for the primary endpoint (14% [CI 1-26]) and for fatal events (20% [CI 5-33]).
No difference across the treatment was observed for non-fatal cardiovascular events.

The effects of vitamin E treatment were similar to the control. 




2.
Narrative Summaries of Intervention Trials Examining Omega-3 Fatty Acids (EPA and DHA) and Heart Disease

a.
De Logeril, 1999 examine data from the Lyon Diet Heart study which is a randomized, secondary prevention trial testing whether a Mediterranean-type diet may reduce the rate of recurrence post first myocardial infarction.  In the Mediterranean-diet group, cardiac death and nonfatal myocardial infarction was reduced (p=0.0001).  The protective effect of the Mediterranean diet was maintained up to 4 years after first infarction.  This intervention study was conducted with food; therefore it lacks the specificity of an intervention trial with the omega-3 fatty acids (EPA and DHA).  Plasma DHA levels were inversely correlated with cardiac death and myocardial infarction; however, these correlations were not statistically significant. 


b.
Singh et al. (1997).  In a randomized, placebo-controlled trial, compared the protective effects of fish oil and mustard oil against ischemic damage and complications in patients with suspected acute myocardial infarction (AMI).  The subjects were assigned to either fish oil (1.8 g/d of EPA+DHA) (n=122), 20 g/d mustard oil (n=120) or a placebo group (100 mg/d aluminum hydroxide) (n=118) for 1 year.  Treatments were administered about 18 hours after the symptoms of AMI in all three groups.  Dietary intake was not monitored or assessed, but subjects were asked to consume a low-fat diet.  The extent of cardiac disease, rise in cardiac enzymes, and lipid peroxides were comparable among the groups at entry into the study.  Total cardiac events were significantly reduced in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  Nonfatal infarctions were significantly reduced in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively p<0.01).  Total cardiac deaths were reduced in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (mortality rates: 13.3% and 11.4% vs. 22.0%, respectively p<0.01).  The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both), left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both), and angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  Modest changes in TC, TG and HDL were observed with both treatments.  Diene conjugates decreased significantly in the fish oil and mustard oil groups, indicating that a part of the benefit may be caused by the reduction in oxidative stress.  The results suggest, “that fish oil and mustard oil, possibly due to the presence of n-3 fatty acids, may provide rapid protective effects in patients with AMI”.
c.
Valagussa et al. (1999) [The GISSI Trial] investigated the independent and combined effects of omega-3 PUFA and vitamin E on morbidity and mortality after myocardial infarction (MI).  Eleven thousand three hundred and twenty four patients surviving recent (= 3 months) myocardial infarction were recruited from October 1993, to September 1995.  The patients were randomly assigned either to omega-3 PUFA supplements (0.850 – 0.882 g/d of EPA+DHA as ethyl esters (DAH:EPA ratio 2:1); 1 g/d n=2836), vitamin E (300 mg/d; n=2830), both (n=2830), or none (control, n=2828) for 3.5 years.  Death, non-fatal myocardial infarction, and stroke were the primary combined efficacy endpoint.  Intention-to-treat analysis was done using a two-way and four-way (treatment group) factorial design.  The treatment with omega-3 PUFA significantly lowered the risk of the primary endpoint (relative-risk decrease 10% [95% CI 1-18, p=0.048] by two-way analysis, 15% [CI 2-26, p=0.023] by four-way analysis).  Vitamin E treatment did not affect the primary combined endpoint.  Benefit was attributed to a decrease in the risk of death (14% [CI 3-24] two-way, 20% [CI 6-33] four-way) and cardiovascular death (17% [CI 3-29] two-way, 30% [CI 13-44] four-way).   The effect of the combined treatment with omega-3 PUFA + vitamin E was similar to that for omega-3 PUFA for the primary endpoint (14% [CI 1-26]) and for fatal events (20% [CI 5- 33]).  Slight but significant decrease in TG was observed with omega-3 treatment compared to the control.  No effect of omega-3 was observed on TC, LDL, HDL, fibrinogen and glycemia.  Patients receiving omega-3 PUFA and vitamin E reported gastrointestinal disturbances (4.9 % omega-3, 2.9% vitamin E) and nausea (1.4 % omega-3, 0.4% vitamin E).  3.8% of the patients in the omega-3 group and 2.1% of the patients in the vitamin E group discontinued the treatment because of the side effects.  The authors conclude that,  “long-term omega-3 PUFA (1g/d) supplementation was beneficial for death, and for combined death, non-fatal myocardial infarction and stroke in patients with myocardial infarction and have Mediterranean dietary habits”.   
3.
Intervention Trials Support a Strong Relationship between Omega-3 Fatty Acids (EPA and DHA) and Heart Disease

Intervention trials support the strength of the association between heart disease and omega-3 fatty acids (EPA and DHA) as well as and the consistency of the observed relationships.  The GISSI trial (Valagussa, et al., 1999) in particular, supports the specificity of the EPA and DHA components as responsible for the improvement in cardiovascular endpoints since it utilized dietary supplementation with known amounts of EPA and DHA.  As many of the agency’s previous concerns have been addressed, the importance of these large, intervention trials should be communicated to consumers through a qualified health claim.

C.
Summary of the Health Benefit Effects of Omega-3 Fatty Acids (EPA and DHA) on Heart Disease and Mortality Endpoints

After FDA’s last evaluation of the relationship between omega-3 fatty acids (EPA and DHA) and heart disease in 1993, observational studies left FDA with questions regarding the consistency and specificity of the omega-3 fatty acids (EPA and DHA) and heart disease reduction relationship.  Six additional observational studies published since 1992 in conjunction with information previously reviewed by the Agency confirms that the relationship is consistent when study follow-up is greater than ten-year period of time.  Intervention trials support the strength of the association between heart disease and omega-3 fatty acids (EPA and DHA) and the consistency of the observed endpoint.  The GISSI trial (Valagussa, et al., 1999) in particular, supports the specificity of the EPA and DHA components as responsible for the improvement in cardiovascular endpoints since it utilized dietary supplementation with known amounts of EPA and DHA and controlled for appropriate factors.  As many of the agency’s previous concerns have been addressed, the importance of these large, intervention trials should be communicated to consumers through a health claim.

D. Omega-3 Fatty Acids (EPA and DHA) Have Cardiovascular Health Benefits by a Number of Different Mechanisms.


EPA and DHA are fatty acids not effectively synthesized by the body and supplemented in the diet because they are not effectively synthesized by the body (Emken et al., 1994).  EPA and DHA are precursors of cellular membrane lipids, eicosanoids that are important in normal physiological and inflammatory processes.  As precursors in these processes, EPA and DHA compete with another class of lipids, the omega-6 fatty acids that are the more prevalent in the Western Diet.  As reviewed by Connor, 2000, EPA and DHA have many effects that could contribute to prevention of heart disease.  These include:

· Prevention of arrhythmia (ventricular tachycardia and fibrillation);

· Antithrombotic activity;

· Hypolipidemic properties on triglycerols and VLDLs;

· Precursors of prostaglandins and leukotrienes;

· Inhibition of cytokine and mitogen synthesis;

· Stimulation of endothelial-derived nitric oxide; 

· Anti-inflammatory properties; and 

· Inhibition of atherosclerosis.


The effects listed above have been demonstrated in vitro and in vivo studies and clinical trials continue to examine the role of omega-3 fatty acids (EPA and DHA) in modulating these effects.  However, the data to support the link between triglycerol lowering, antithrombotic activity, and anti arrhythmic activity and omega-3 fatty acids (EPA and DHA) has reached a critical mass.  The trial5 currently available demonstrate that these substances have clinical benefit when each of the three endpoints are examined.  A tabular summary of trials examining blood pressure, vasodilation and vascular inflammation are included in Appendices A, B, and C and are not discussed here.

E.
Omega-3 Fatty Acids (EPA and DHA) Reduce Serum Triglycerides


During the previous rulemaking on health claims for omega-3 fatty acids (EPA and DHA) and heart disease, FDA has concluded that “fish oils reduce plasma triglycerides
.” Studies published since that time using both dietary supplement and food sources of omega-3 fatty acids (EPA and DHA) in both normal and specialized (Hyperlipidemic, heart disease and diabetic) populations continue to support the effectiveness and safety of the substances for this action.  Reduction of serum triglycerides continues to be demonstrated in the literature and is a specific action of EPA and DHA.  Reduction of serum triglycerides is an important clinical practice and for the American public.  It should be an element of a health claim for omega-3 fatty acids (EPA and DHA). The combination of drug trial experience, epidemiological data and professional opinion build a compelling case for the importance of serum triglyceride measurements in determining a patient’s risk of heart disease.  This link provides a plausible and reasonable role for omega-3 fatty acids (EPA and DHA) in reducing heart disease risk through lowering serum triglycerides.


Studies published since that time using both dietary supplement and food sources of omega-3 fatty acids (EPA and DHA) in both normal and specialized (hyperlipidemic, heart disease and diabetic) populations continue to support the effectiveness and safety of the substances for this action.  Reduction of serum triglycerides continues to be demonstrated in the literature and is a specific action of EPA and DHA.  Reduction of serum triglycerides is an important clinical practice and for the American public.  It should be an element of a health claim for omega-3 fatty acids (EPA and DHA). The combination of drug trial experience, epidemiological data and professional opinion build a compelling case for the importance of serum triglyceride measurements in determining a patient’s risk of heart disease.  This link provides a plausible and reasonable role for omega-3 fatty acids (EPA and DHA) in reducing heart disease risk through lowering serum triglycerides.


Studies published since 1992 are have been reviewed.  Full narrative summaries are available in Appendix D and full tabular summaries are included as Appendix H.  Both appendices are organized alphabetically.  Studies including a triglyceride measurement rated as poor are also included in Appendix H.  Studies rated as good or moderate are included in Tables 3, 4 and 5.  The reduction of serum triglycerides, consistently demonstrated in the literature, is, specific to EPA and DHA and is important in clinical practice and for the American public.  It should be an element of a health claim for omega-3 fatty acids (EPA and DHA).

1.
Intervention Trials in Normal, Healthy Subjects Using a Dietary Supplement Source of Omega-3 Fatty Acids (EPA and DHA) Examining Triglyceride Endpoints


Since 1992, forty-one published clinical trials have examined the effects of EPA and DHA on various endpoints in normal healthy subjects for a period of three weeks to up to one year.  In all but eight trials, omega-3 fatty acids (EPA and DHA) decreased triglycerides, further supporting FDA’s previous conclusions on this point.   Further, no serious adverse events were reported in these trials.  Any adverse events that were reported were due to gastrointestinal disturbances and upset and these are described in Appendix H.

a. Tabular Summary of Clinical Trials with Omega-3 Fatty Acids (EPA and DHA) in Normal Subjects

	Table 3

Clinical Trials with Omega-3 Fatty Acids (EPA and DHA) in Normal Lipidemic Subjects Published 1992-2000 Including a Triglyceride Measurement in the Protocol 

Only serum lipid parameters are presented

(Shaded rows are studies showing beneficial effect on Triglycerides)

	Reference
	Objective
	Study design
	Duration
	Intake 
	Subjects
	Results

	Agren et al. 1996

Eur J Clin Nutr 1996;50(11):765-771

[Finland]
	To determine if moderate amounts of n-3 FAs in different forms affect fasting and postprandial lipid and lipoprotein concentrations.
	Randomized, single-blind, controlled trial.
	15 weeks


	2.28 g/d of  EPA+DHA (Bio-marine fish oil capsules) (fish oil group)

1.33 g/d EPA

0.95 g/d DHA

Fish diet group: 4.3 fish containing meals per week (1.05 EPA+DHA/d) 

DHA oil group: 1.68 g/d DHA (from algae) 

Control group

Compliance: phospholipid fatty acid analyses
	55 healthy male subjects were recruited from the university student population.

Fish diet: 13 subjects

Fish oil: 14 subjects

DHA oil: 14 subjects

Control: 14 subjects.

The study was carried out in the Departments of Physiology and Clinical Nutrition of University of Kuopio.

The number of subjects for the fat load test were different for the fish diet (n=12), control (n=12) and DHA-oil (n=13) groups.


	TG:  ( significantly (p<0.05) in plasma in all groups compared to the control group, but most of the decrease was in the VLDL TG. 

TC: No change

HDL: HDL2/HDL3 cholesterol ratio ↑ (50%, p<0.05) in all 3 treatment groups when compared to the control group. The total HDL was significantly different in the fish diet (p<0.01) group compared to the control group. 

apo B: ↓ significantly (p<0.05) in the fish oil group when compared to the control in the VLDL.

The postprandial total plasma and chylomicron TG, measured as area under the response curve ↓ significantly in the fish diet and fish oil groups. 

HDL concentrations ↓ slightly after a test meal and then ↑ slightly (above baseline) but significantly in all groups after 8 hrs with the exception of the fish oil group.

Plasma phospholipid EPA and DHA concentration ↑ significantly in all groups when compared to the control group.

Changes in lipid profile of VLDL and other fractions, and specific changes in plasma concentrations of EPA and DHA with the treatments are detailed in the paper.  

	Beilin et al. 1993

J Hypertension 1993;11(suppl 5):S318-319

[Australia]
	To determine the influence of dietary fat intake on BP, heart rate and serum lipid response to n-3 fats from fish or purified fish oils.
	Randomized, placebo-controlled trial.
	12 weeks
	3.2 – 4.1 g/d of n-3 FAs from fish.

1.3 g/d EPA approximate amount from fish oil or fish

Placebo contained olive, palm and safflower oils.

Group 1: 40% fat diet + placebo

Group 2: 40% fat diet + fatty fish (1 fish meal) + placebo

Group 3: 40% fat diet + 6 fish oil capsules (1 g each)

Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules

Group 5: 40% fat diet + 12 fish oil capsules

Group 6: 30% fat diet alone + placebo

Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo


	138 healthy nonsmoking males were recruited.  The entry criteria were BMI of <33 kg/m3, SBP 130-159 mm Hg, DBP 80-90 mm Hg, serum TC of 5.2-6.9 mmol/l.
	TC: Significant group effects (p<0.001). ↑ with addition of fish (5%) or fish oil (8%) to the high fat diet. Fish plus fish oil ↑ TC by 2%. The 30% fat diet alone ↓ TC (5%) and this was maintained by the addition of fish to the diet.

TG: Significant group effects (p<0.001). ↓ with addition of fish (group 2, 20%) or fish oil (group 3, 14%) to the high fat diet. Fish + fish oil ↓ TG by 43% (group 4). The addition of fish to 30% fat diet reduced TG (group 7, 23%).

HDL: Significant group effects (p<0.001). HDL and HDL2 ↑ with fish and fish oil and were comparable between groups. HDL ↑ in groups 2-5 by 6-9%. The HDL2 ↑ in these groups by 30-36%. The 30% fat diet alone ↓ HDL by approximately 6%. Addition of fish to 30% fat diet increased HDL2 by 15%.

LDL: Significant group effects (p<0.001). LDL ↑ by 8-12% with fish or fish oil consumption. The 30% fat diet alone ↓ LDL by 10%. The fall in LDL with addition of fish to the 30% fat diet was attenuated (3%).



	Bonaa et al. 1992

Arteriosclerosis and Thrombosis 1992;12:675-681

[Norway]
	To determine the changes in serum lipids, lipoprotein, and apolipoprotein levels with EPA + DHA and examine the relation between the changes in serum lipid or lipoprotein concentrations and plasma phospholipid fatty acid levels to assess the possible separate effects of EPA and DHA.
	Randomized, double-blind, controlled trial.
	10 weeks

6 months observation period prior to treatment. 
	5.1 g/d EPA+DHA

 as ethyl esters

3.3 g/d EPA

1.8 g/d DHA

6 g/d of fish oil (K85) (fish oil group)

6 g/d corn oil (corn oil group)

Compliance:

Capsule counts, plasma phospholipid FAs analyses and unannounced dietary 24-hour dietary recall.
	156 healthy men and women recruited from a population health survey.  

Fish oil group: 72 subjects

Corn oil group: 74 subjects

The subjects were considered healthy based on medical history and other clinical and laboratory examinations.
	TG: ↓ significantly by 21% in fish oil group when compared to baseline (p<0.001) and the corn oil group ((p<0.01). A significant inverse association (p<0.035) between increase in EPA levels and decrease in TG was observed in the fish oil group. No association was observed with DHA.

HDL: ↑ significantly in both fish oil (p<0.05) and corn oil group (p<0.01) compared to the baseline levels. Significant positive correlation (p<0.001) between EPA levels and HDL in fish oil group.  Inverse correlation (p<0.05) between DHA and HDL.
apo A-1: No change with fish oil. ↑ significantly with corn oil (p<0.01). Significant positive correlation (p<0.01) between EPA levels and apo A-1 in fish oil group. Inverse correlation (p<0.001) between DHA and apo A-1. The differences in apo A-1 levels between the two groups were removed when the difference in the plasma phospholipid DHA levels between the groups was controlled.
apo B: Changes in EPA or DHA were not associated with changes in apo B.

LDL: Changes in EPA or DHA were not associated with changes in LDL.
Plasma phospholipid EPA (p<0.001) and DHA (p<0.001) levels ↑ significantly in fish oil group compared to the corn oil group.

	Cerbone et al. 1999

Thromb Haemost 1999;82:128-133

[Italy]
	To compare the effects of short-term supplementation of moderate doses of n-3 FAs on platelet lipid composition and aggregation with the effects of olive oil. 
	Open trial
	4 weeks on n-3 Fas followed by 6 months of washout and then 4 weeks on olive oil.


	2.28 g/d of n-3 FAs (Esapent, 85% EPA + DHA)

3 g/d olive oil.

Compliance:

Platelet and plasma EPA and DHA analysis.
	14 (10 men and 4 females) healthy normolipidemic subjects.
	TG: ↓ significantly (p<0.02) with n-3 FAs (0.67 ± 0.25 g/l) compared to baseline (1.04 ± 0.58 g/l). No effect of olive oil.

The above mentioned parameters remained unchanged with olive oil treatment. 

Platelet EPA (5-6 fold higher, p<0.01) and DHA (2 fold higher, p<0.01) increased significantly with n-3 FAs and remained higher 30 and 90 days after terminating the supplementation. Plasma EPA increased 7-8 fold with n-3 FA compared to baseline and returned to baseline after 4 weeks of withdrawal.  Plasma DHA increased 3-4 fold with n-3 FA supplementation and remained elevated for 8 weeks following withdrawal.  

	Christensen et al. 1999

AM J Clin Nutr 1999;70:331-337

[Denmark]
	To examine the correlation between FAs in blood cell membranes and heart rate variability (HRV) in healthy subjects.
	Randomized, double-blind, placebo-controlled trial.
	12 weeks
	5.9 g/d EPA+DHA as TG

3 g/d EPA

2.9 g/d DHA

6.6 g/d n-3 PUFAs (Pikasol) (high dose fish oil group)

1.7 g/d EPA+DHA as TG + placebo

0.9 g/d EPA

0.8 g/d DHA 

2 g/d n-3 PUFAs (low dose fish oil group)

Olive oil (placebo)

Compliance: Not measured
	60 healthy subjects were recruited from among the medical staff, bank employees and students at institutions.

High dose fish oil group: 20 subjects

Low dose fish oil group: 20 subjects

Placebo: 20 subjects


	TG: ( significantly (p<0.05) after supplementation with 2 g/d of n-3 PUFAs. ( significantly with 6.6 g/d of n-3 PUFAs when compared to baseline levels (p<0.01) and control group levels (p<0.05).

No changes in other plasma lipids and lipoproteins with n-3 supplementation.

Significant increase in cellular concentrations of EPA and DHA with largest increase in the high dose fish oil group.



	Clandinin et al. 1997

Biochimica et Biophysica Acta 1997;1346:247-252

[Canada]
	To determine if n-3 intake results in a relationship between the amount of 16:0 or 18:0 esterified to cholesterol in the LDL that is predictive of the LDL cholesterol content.
	Randomized, double-blind, placebo-controlled, crossover trial.

All subjects were first asked to consume placebo (olive oil) for 3 months and then randomized to either n-3 from fish oil or n-3 from flaxseed oil for 3 months.  The treatments were then switched for the next 3 months.
	12 weeks (3 months) on fish oil

3 months on flaxseed oil

3 months on olive oil (placebo)
	35 mg/kg bw/d of EPA+DHA (fish oil group) 

35 mg/kg bw/d of 18:3n-3 from flaxseed (flaxseed oil group)

Olive oil (placebo group) 

Compliance:

phone call
	26 healthy, normal, free-living,  non-smoking  subjects.
	TG:  Moderate but significant ↓ in TG with fish oil (p<0.05) compared to placebo and flaxseed oil groups. 

TC: No effect of fish oil or flaxseed oil.

LDL: Significant positive correlation between increases in intake of EPA and DHA from fish oil and increased levels of these Fas in LDL. Stearic and palmitic acid content of the LDL cholesterol ester was highly predictive of LDL cholesterol amount during the fish oil treatment compared to pretreatment period. 

HDL and VLDL: Fish oil intake was negatively associated with the total amount of FAs in VLDL and HDL fractions.

The average intake of fish containing meal was once per week. The EPA and DHA intake was 0.03 and 0.06 g/d, respectively indicating that the fish consumed was low in fat and low in EPA and DHA. 

The EPA and DHA intake increased by 3 and 8%, respectively with fish oil supplementation.

	Conquer and Holub 1996

J Nutr 1996;126:3032-3039

[Canada]
	To determine the influence of dietary supplementation with DHA (from algae),  on serum/platelet DHA status, the estimated retroconversion of DHA to EPA, and risk factors for heart disease in vegetarian subjects.
	Randomized, double-blind, controlled study.
	6 weeks (treatment)

3 week washout period.
	1.62 g/d DHA (from algae, encapsulated triglyceride oil, DHASCOTM)

Control group: vegetable oil

Compliance: capsule count, serum and platelet phospholipid FA levels.
	24 young healthy vegetarians (12 males, 12 females) from the Guelph community who reported no intake of meat for the past 6 months were recruited. 

DHA group: 12 subjects (6 males and 6 females)

Control group: 12 subjects (6 males and 6 females)


	TG: ↓ significantly by 3 (22%, p<0.05) and 6 weeks (16%, p<0.05) in the DHA group.
TC: NS change in the DHA group, ( at 6 weeks in the control group. TC: HDL ratio ↓ by 16% (p<0.05) in the DHA group.

LDL: NS change in the DHA group. LDL:HDL ratio ↓ by 22% (p<0.05) in the DHA group.
HDL: ( significantly in the DHA group (p<0.05). 

Serum phospholipid DHA levels (  by 246% and EPA levels ( by 117% in the DHA group. Platelet phospholipid DHA levels ( by 225% and EPA levels ( by 176% in the DHA group.



	Conquer and Holub 1998

J Lip Res 1998;39:286-292

[Canada]
	To determine the potential of a vegetarian source of supplementary DHA to increase DHA-NEFA concentrations in the circulation of Asian Indian subjects to levels that have been found to exhibit anti-platelet aggregatory and anti-arrhythmic effects in vitro

	Placebo controlled, clinical trial
	6 weeks (42 days)
	1.5 g/d DHA (DHASCOTM) (high DHA group) 

0.75 g/d DHA (low DHA group)

Placebo

Compliance: 

Capsule count, serum phospholipid fatty acid analysis.
	19 healthy subjects were recruited from the Guelph community.

3 of the 22 subjects that were initially recruited dropped out due to personal reasons, or were excluded because they did not comply with the dose requirement. 

High DHA group: n=7

Low DHA group: n= 6

Placebo group: n= 6
	TG: NS effect (high DHA: baseline 1.04 ± 0.30, 3 weeks 0.91 ± 0.19, 6 weeks 0.98 ± 0.33 mmol/l; low DHA: baseline 1.41 ± 0.35, 3 weeks 1.20 ± 0.34, 6 weeks 1.29 ± 0.44 mmol/l; control group: baseline 1.02 ± 0.18, 3 weeks 1.20 ± 0.38, 6 weeks 1.25 ± 0.35 mmol/l)

TC: NS effect of DHA

HDL: NS effect of DHA
LDL: NS effect (high DHA: baseline 2.61 ± 0.35, 3 weeks 2.60 ± 0.37, 6 weeks 2.70 ± 0.46 mmol/l; low DHA: baseline 2.66 ± 0.40, 3 weeks 2.60 ± 0.41, 6 weeks 2.42 ± 0.83 mmol/l; control group: baseline 2.71 ± 0.21, 3 weeks 2.57 ± 0.26, 6 weeks 2.47 ± 0.16 mmol/l)

TC/HDL ratio: NS effect of DHA

LDL/HDL ratio: NS effect of DHA

Serum Lp(a): NS effect of DHA

Serum phospholipid DHA (as mol % of total fatty acids) increased by 167% and 193% in the low DHA (p<0.05) and high DHA (p<0 05) groups, respectively compared to the baseline.  The absolute serum DHA as NEFA increased by 212% with the low dose of DHA and further by 70% with high dose of DHA. NS increase in EPA in both DHA groups.  The DHA/AA ratio increased in both DHA groups.



	Deslypere 1992

Verhandelingen Koninklijke Academie Voor Geneeskunde Van Belgie 1992;54(3):189-216
	To determine the effects of n-3 FAs on parameters associated with enhanced risk for CHD and to monitor hematological changes during the study as well as some aspects of liver and kidney functions.
	Randomized, double-blind, placebo-controlled, trial.


	52 weeks (12 months) on n-3 FAs
	3.37 g/d of n-3 FAs (high fish oil group)

2.24 g/d of n-3 FAs (medium fish oil group)

1.12 g/d n-3 FAs (low fish oil group)

Olive oil + palm oil (placebo group)

Compliance: capsule counts, interview, FAs analyses
	58 healthy subjects were recruited from 4 different Trappist or Benedictine monasteries. 

High fish oil group: 14 subjects

Medium fish oil group: 15 subjects

Low fish oil group: 15 subjects

Placebo group: 14 subjects
	TG: A significant (p<0.01) dose-dependent ( in TG on days 7, 14, 28, 56 and 363 was observed with n-3 FAs. The decrease (p<0.01) was more pronounced when the 3 fish oil groups were combined and compared to the placebo group on all visits. A significant (p<0.005) dose-dependent short, middle and long term effect was observed with n-3 FAs on TG concentrations. 

TC: No change with n-3 FAs

LDL: No change with n-3 FAs
HDL: A borderline significant (p<0.05) dose-dependent ( was observed with n-3 FAs at days 3, 7 and 28.
apo A1: No effect with n-3 FAs on apo A1 and apo A1/B ratio.

apo B: A ( in the highest fish oil group was apparent compared to an increase in other groups (p<0.05)

Lp(a): No effect with n-3 FAs. When Lp(a) phenotypes are separated, fish oil treatment does not lower Lp(a) levels and in some cases increases the levels.



	Engstrom et al. 1996

Prostaglandins, Leukotrienes and Essential Fatty Acids

1996;54(6);419-425

[Sweden]
	“To investigate the effects of supplementation of a stabilized fish oil with extra vitamin E on the whole blood production of some eicosanoids in man”
	Randomized, double-blind, controlled crossover study


	4 week treatment

with either fish oil or fish oil supplemented with vitamin E, at which point patients crossed over following a six week washout period


	8.85 g/day EPA+DHA (Eskimo-3, 30 ml/day total oil)

5.34 g/day EPA
3.51 g/day DHA

Fish oil group: 30 ml/day fish oil w/ 1.5 IU/g vit.E

Supplemented group: 30 ml/day fish oil w/ 4.5 IU/g vit. E

Compliance:

Subject reports and fish oil count, as well as plasma fatty acid analysis
	12 men with normal to slightly raised triglyceride levels.  3 subjects are receiving medication for uncomplicated hypertension, 1 had suffered MI, 1 had type 2 diabetes, 2 were being treated for high cholesterol


	TG: significantly ↓ with fish oil (2.1 ± 0.6 vs. 1.2 ± 0.2 mmol/l, p<0.001) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

TXB2: significantly ↓ (40%, p<0.05) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

6-keto-PGF1/TXB2 ratio: ↓ (27%) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

LTB4: production ↓ 17% (p<0.05) compared to baseline. 

6-keto PGF1α: NS ↓ with fish oil (5%) and fish oil + vit E.

Plasma EPA and DHA ↑ significantly  (p<0.001) compared to baseline.



	Freese and Mutanen 1997a

Am. J. Clin. Nutr. 1997. 66:591-598

[Finland]
	To compare the effects of ALA in linseed oil and EPA + DHA in fish oil on platelet function and hemostatic factors in healthy subjects
	Randomized, double-blind, parallel
	4 week treatment period

12 week follow-up period
	mean EPA + DHA intake: 5.2 g/day (2.9 g/day EPA,  2.3 g/day DHA), range: 4-7.6 g/day, from

11.5 g/day fish oil

linseed oil (5.9 g/day ALA)
	46 healthy subjects

age range: 20-44 years

17 male/19 female
	TG: ↓ but returned to baseline during follow-up in the fish oil group.  

TC: ↓ but returned to baseline during follow-up in the fish oil group.

HDL: No effect on HDL observed.  

Linseed oil had no effect on these parameters.

Fish oil supplementation increased DHA in platelet lipids by 39% and, EPA by 115%.  Linseed oil supplementation increased EPA by 17% but had no significant effect on DHA levels.



	Freese and Mutanen 1997b

Thrombosis Res. 1997. 85(2):147-152

[Finland]
	To investigate the postprandial responses of Factor VIIc, PAI-1 activity and platelet function in healthy normolipidemic subjects before and after supplementation of ALA in linseed oil or EPA+DHA in fish oil
	Randomized, controlled trial.
	4 weeks

with a 12-week follow-up period
	5.49 g/day EPA + DHA

(3.04 g/day EPA, 2.45 g/day DHA); 12.2 g/day fish oil (Pikasol) + sunflower oil

Control: 11.9 g/day linseed oil (6.21 g/day ALA)

Compliance: Platelet lipid FA analysis
	30 healthy normolipidemic subjects; 15 male, 15 female

Fish oil: n=16

Control: n=14
	Fasting values:

TG: significant ( compared to baseline and control group (NS change in control group)

TC: significant ( (NS change in control group)
No significant change in any parameter in the control group.

Plasma EPA, DPA, and DHA ( with the fish oil supplementation; ALA ( with linoleic acid supplementation.



	Haglund et al. 1993

Nutrition Research 1993;13:1351-1365

[Sweden]
	To study the effects of fish oil supplemented with pyridoxine and folic acid on risk factors for cardiovascular disease. 
	Double blind

Crossover
	4 weeks test

5 weeks washout

4 weeks crossover


	30 ml/d fish oil (FO) alone or with 80 mg pyridoxine and 10 mg folic acid.

(Eskimo-3 fish oil, 19% EPA, 13% DHA)

Compliance:  interview, measure remaining oil after trial.


	12 males, healthy or with slightly increased blood lipids


	TG:  ( (P<0.01) FO alone vs. baseline

TC:  NS

LDL (calculated): ((NS)

HDL:  ( (P<0.05) FO alone vs. baseline

Atherogenic index: ( (P<0.05) FO alone vs. baseline



	Haglund et al. 1998

Nutr Biochem 1998;9:629-635

[Sweden]
	To compare the effects of fish oil and fish oil + evening primrose oil (FO+PEO) on plasma phospholipids, blood lipids, glucose, homocysteine, fibrinogen and fibrinolysis.
	Double-blind, crossover trial.
	8 weeks

4 weeks on fish oil

5 weeks wash out period

4 weeks on FO+PEO.
	32% EPA+DHA mixture (30 ml fish oil (ESKIMO-3®)

19% EPA

13% DHA (fish oil group)

FO+EPO (30 ml) 

Compliance: interview, capsule counts, plasma phospholipids FAs analyses.


	12 healthy subjects or with moderately increased blood lipids (10 men, 2 post menopausal women) 


	TG: ↓ significantly by 36% and 29% respectively after fish oil (P<0.01) and FO+EPO treatment (before and after comparison), but no significant difference between the groups. 

TC: Small changes in TC with both treatments.

LDL: Small changes in TC with both treatments.

HDL: ( by 6 and 5% respectively in the fish oil and FO+EPO groups.

Atherogenic index: FO+EPO and fish oil treatments reduced the atherogenic index by 12 and 6%, respectively. Significant difference (P<0.05) between the groups.

An increase in n-3 FAs particularly EPA (p<0.001) and DHA after fish oil supplementation was observed.  With FO+EPO treatment increase in EPA and DHA was small.



	Hamazaki et al. 1996

J Nutr 1996;126:2784-2789

[Japan]
	To study the effects of DHA-rich fish oil or DHA ethyl ester on serum lipids.
	Randomized, double-blind, placebo-controlled trial.
	13 weeks
	3.6 g/d of DHA-rich fish oil

10-12 capsules of DHA rich fish oil each containing 300 mg oil (49.3% DHA/100 g DHA-rich fish oil). The number of capsules taken depended on the body weight (10 capsules for ≤ 50 kg; 11 capsules for > 50 kg but ≤ 55 kg; 12 capsules for >55 kg)

Control oil: 97% soybean oil and 3% fish oil (fish oil was added so that the control oil had same smell as DHA oil capsules).

Compliance: capsule count
	24 (age 21-30 years) healthy non-smoking students (males and females) were recruited from Toyama Medical and Pharmaceutical University.

DHA group: 13 subjects

Control group: 11 subjects


	TG: NS change with DHA supplementation
TC: NS change with DHA supplementation
LDL: NS change with DHA supplementation
HDL: ↑ in the control group
apo A1: ↑ in the control group compared to the baseline levels (p<0.01) and DHA group (p<0.05).

apo B: NS change with DHA supplementation

Lp(a): NS change with DHA supplementation

Serum DHA increased by 2 fold  (p<0.001) and EPA increased (p<0.001) in the DHA group. Oleic and linoleic acids decreased in the DHA group. NS changes in control group. 



	Hansen et al, 1998

Lipids 33(2):131-137.

[Norway]


	To examine the effect of n-3 supplementation on fatty acid absorption, serum phospholipids and postprandial triglyceridemia. 
	Randomized

Double blind

Parallel trial
	5 weeks

(after a 2-wk run-in period)
	4.0 g/d EPA or DHA

ethyl ester

(Pronova capsules)

Compliance: Plasma FA analysis, capsule counts
	14 healthy, normo-lipemic male employees at the Univ. of Tromso.

EPA: 7

DHA: 7

No dropouts.
	TG:   (  EPA group (P=0.09) vs. base; (  DHA group (P=0.11)  vs. base. NS between the two groups.

TC:  N S  

HDL: NS

Apo A:  NS

Apo B:  NS

Serum FA:  ( EPA both groups; P<0.001 in EPA group and P<0.05 in DHA group.

( DPA in EPA group (P<0.001).

( DHA in DHA group (P<0.01).

Postprandial TG:  ( (p=0.2) for EPA group, ( (p=0.05) for DHA group vs. base after 5 weeks.   

Results of absorption of EPA and DHA before prolonged dietary intervention not summarized here.  



	Hansen et al. 1993

Eur J Clin Nutr 1993;47:497-507

[Norway]
	To compare the effects of a prolonged daily intake of an ethyl ester (EE) or triglyceride (Tri) formula of highly purified n-3 PUFAs on lipids, platelet function, and haemostasis in normolipidemic men.
	Randomized

Double blind

Placebo-controlled
	7 weeks
	3.6 g/d EPA+DHA triglycerides  

2.2 EPA, 1.4 DHA

(ACTIVEPA)

or

3.4g/d EPA+DHA ethyl esters

2.2 g/d EPA, 1.2 g/d DHA (K85)

or

Control:  Corn oil

Compliance:

Pill count, Serum FAs analysis


	31 

normolipidemic, non-obese, normo-tensive males.

Tri:  n=11

EE:  n=10

Control:  n=10

No dropouts.
	TG:  NS between groups and vs. baseline

TC:  NS between groups and vs. baseline

Serum FAs:  ( linoleic in Tri & EE groups vs. control (P<0.001).  

( EPA&DHA in Tri  & EE vs. control (p value not given).  

BP: NS



	Harris and Muzio 1993

Am J Clin Nutr 1993;58:68-74

[US]
	To determine whether increased clearance of chylomicrons was the mechanism for reduction of postprandial lipidemia by fish oil.
	Double blind

Cross-over

Randomized
	4 weeks treatment

4 weeks placebo

4+ weeks washout
	4.5 g/d EPA+DHA

(estimated dose)

Actual dose:  0.640 g/d EPA+DHA ethylesters/10 kg bw.  Mean bw not given. A 70 kg person would take 4.5 g/d EPA+DHA.

Control: Olive oil ethyl esters

Compliance:

Pill counts
	8 normolipidemic

4 male, 4 female
	TG:  ( vs. baseline (p<0.001) and placebo (p<0.02)

TC: NS

LDL: NS

HDL: NS

VLDL: ( vs. placebo (p<0.01)

apo A: NS

apo B: NS



	Hwang et al. 1997

Am J. Clin Nutr

1997;66:89-96

[U.S.]
	To determine if competition between n-6 and n-3 fatty acids attenuated the effects of fish oil on lipid and other endpoints relative to CVD.
	Randomized, double-blind, placebo-controlled, parallel study
	8 weeks for study 1

4 weeks for study 2

Study 1 had a 4 week run-in, while study 2 had a 2 week run in
	9 g/day n-3 PUFAs (NIH/NOAA Biomedical Test material, 9 g/day menhaden fish oil capsules) 

(study 1)

15 g/day n-3 PUFAs (NIH/NOAA Biomedical Test material, 15 g/day menhaden fish oil capsules) 

(study 2)

Control group (study 1): 9 g/day olive oil  as placebo + 16 g/day olive oil incorporated into the diet

Treatment 1 (study 1): 9 g/day fish oil + 16 g/day safflower oil incorporated into the diet

Treatment 2 (study 1): 9 g/day fish oil + 8 g/day safflower oil and 8 g/day olive oil incorporated into the diet

Treatment 3 (study 1) 9 g/day fish oil + 16 g/day olive oil incorporated into the diet

Control group (study 2): 15 g/day olive oil

Treatment 1 (study 2): 6 g/day fish oil+9 g/day olive oil

Treatment 2 (study 2): 15 g/day fish oil

Study 1:  baseline diet included 8 g/day of n-6 fatty acids. 

Study 2: baseline diet included 16 g/day of n-6 fatty acids

Compliance:

Questionnaire, body weight, fatty acid analysis


	28 subjects for study 1 (16 male, 16 female)

34 subjects for study 2 (18 male, 18 female)

Subjects for both studies were healthy individuals with BMI between 19 and 27 , with normal BP, recruited by newspaper advertising.  

Control group (study 1): 8 subjects

Treatment 1 (study 1): 6-8 subjects

Treatment 2 (study 1): 6-8 subjects

Treatment 3 (study 1): 6-8 subjects

Control group (study 2): 11-12 subjects

Treatment 1 (study 2): 11-12 subjects

Treatment 2 (study 2): 11-12 subjects
	TG: ↓ significantly in all three treatment groups of study 1 compared to baseline (p<0.05) after 4 and 8 weeks.  ↓ significantly in both treatment group of study 2 compared to baseline (p<0.05).  No significant differences were seen between the three treatment groups in study 1, nor between the two treatment groups in study 2.

TC: no significant changes were seen in any of the treatment groups from either study.

HDL: no significant changes were seen in any of the treatment groups from either study.

LDL: no significant changes were seen in any of the treatment groups from either study.



	Kenny et al. 1992

Am J Cardiol

1992;70:1347-1352

[U.S.]
	To determine the effect of fish oil dietary supplementation on blood pressure, systemic hemodynamics and regional vascular reactivity
	Randomized double-blind, placebo controlled crossover study
	1 week treatment with either fish oil or safflower oil, after which patients crossed over following a two week wash out period.  Initial  treatment was preceded by a week run-in period
	3.6 g/day EPA+DHA (Promega fish oil capsules)

2.52 g/day EPA

1.08 g/day DHA

Control group: 9 g/day Safflower oil

Compliance:

Pill count
	8 normotensive men
	TG: significantly ↓ compared to placebo (p=0.02).
TC: no significant difference from placebo.
LDL: no significant difference from placebo (94 ± 6 mg/dl in placebo, 88 ± 9 mg/dl in treatment group).

HDL: no significant difference from placebo.



	Layne et al. 1996

J. Nutr. 1996;126:2130-2140

[Canada]
	To assess the effect of low doses of FAs from fish or flaxseed oil on plasma lipid concentrations in normal humans consuming diets with either high or low dietary polyunsaturated/ saturated (P/S) FAs ratios.
	Randomized,

double-blind,

controlled

cross-over
	12 weeks

(3 mo. Olive oil, 3 mo. test or control, crossover 3 mo.)
	7 g/d fish oil (example for 70 kg person)

= 35 mg/kg bw/d of olive oil, flaxseed oil, or EPA+DHA.

Compliance:

Pill counts, interviews, serum FAs analysis
	26 normolipidemics

recruited at a university campus. 

Low P/S: n=15  with P/S (0.74

High P/S: n=11 with

min. P/S 0.43 

6 drop outs due to protocol exclusion criteria (altering of fat intake & P/S group)
	TG:  ( (P<0.05) in Low P/S only.

TC:  NS

LDL: NS

HDL: NS

Plasma Lipoprotein FAs:

Multiple data point changes that indicate increased plasma concentrations of EPA+DHA. Refer to study for further detail. 



	Lervang et al. 1993

Scand J Clin Lab Invest 1993;53:417-423

[Denmark]
	To determine the effects of short-term supplementation with low dose of n-3 on plasma lipids, hemostasis and neutrophil aggregation in healthy subjects.
	Double-blind, controlled  trial.
	8 weeks
	0.65 g/d of n-3 FAs (Epax TG 5500 capsule) (treatment group)

Capsule containing a mixture of FAs found in an average Danish diet (control)

Compliance: Not measured
	24 healthy subjects (12 males 12 females)
	TG: No change in both groups.

TC: No change in both groups.
LDL: No change in both groups.
HDL: No change in both groups.



	Luostarinen et al. 1995

Nutrition Research 1995;15(7):953-968

[Sweden]
	To determine the effects of supplementation of fish oil with extra vitamin E on some variables of lipid and glucose metabolism and on fibrinolysis on mildly hypertriglyceridemic subjects.
	Randomized, double-blind, crossover trial.

Half subjects were assigned fish oil (FO) treatment and the other half was assigned fish oil + vitamin E (FO+E) for 4 weeks. After 6 week wash out period the treatment was switched for another 4 weeks.
	4 weeks on FO

4 weeks on FO+E

6 weeks washout period
	8.6 g/d of EPA+DHA 

5.4 g/d EPA

3.2 g/d DHA

30 ml/d of fish oil (ESKIMO-3) (FO group)

30 ml/d fish oil + vitamin E (FO + E group)

Compliance: reports from subjects, remaining fish oil after the treatment period and plasma phospholipid FAs analyses


	11 subjects with normal or mildly high TG levels were recruited. 
	TG: ↓ significantly with both fish oil treatments (p<0.001).
TC: No change with both fish oil treatments.
HDL: Minor increases with both treatments.
Lp(a): Plasma Lp(a) ↓ 261 to 211 mg/l in FO group and from 250 to 217 mg/l in FO+E group. The subjects who had higher pretreatment Lp(a) levels showed a 22% ↓ with FO (p<0.05) and 16% (NS) with FO+E, but there was no difference between the groups.

The EPA and DHA concentrations increased significantly after both FO and FO+E treatments (p<0.001 for both treatments). Vitamin E concentrations increased (p<0.001) with FO+E supplementation. 



	Misso and Thompson 1995

Platelets 1995. 6:275-282

[Australia]
	To assess the effects of fish oil supplementation on platelet aggregation and ATP release induced by platelet activating factor (PAF) and other agonists
	Double-blind, crossover
	4 weeks

per treatment period with a 4-week washout period between treatments and at the end of study
	3.6 g/day EPA + DHA from fish oil capsules (MaxEPA)

Control: 12 g/day olive oil
	12 normal, healthy subjects

age range: 23-40 years

6 male/6 female
	TG: NS ( with fish oil; NS ( with olive oil
TC: NS change



	Mori et al. 1994

Am J Clin Nutr 1994;59:1060-8

[Australia]
	To determine the influence of dietary fat intake on the response of serum lipids to n-3 fats and to investigate possible the effect of fish and purified n-3 fish oils on plasma lipids.
	Randomized, placebo-controlled trial.
	12 weeks
	2.12 g/d EPA+DHA from fish oil (Lipitac, ≈1.3 g/d EPA and ≈0.8 g/d DHA) 

2.6 g/d of n-3 from fish oil

3.2 – 4.1 g/d of n-3 FAs from fish.

1.3 g/d EPA approximate amount from fish oil or fish

Placebo contained palm, olive and sunflower oil.

Group 1: 40% fat diet + placebo

Group 2: 40% fat diet + fatty fish (1 fish meal) + placebo

Group 3: 40% fat diet + 6 fish oil capsules (1 g each)

Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules

Group 5: 40% fat diet + 12 fish oil capsules

Group 6: 30% fat diet alone + placebo

Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo

Compliance: diet records, platelet phospholipid fatty acid analyses.


	120 healthy nonsmoking males were recruited by media publicity.  The entry criteria was  BMI of <30 kg/m3, SBP 130-159 mmHg, DBP 80-90 mmHg, serum TC of 5.2-6.9 mmol/l.
	TG: Significant group effects (p<0.001). ↓ with addition of fish (group 2, 20%) or fish oil (group 3, 14%) to the high fat diet. Fish + fish oil ↓ TG by 43% (group 4).  TG ↓ by 32 % in group consuming high-dose fish oil (group 5). The addition of fish to 30% fat diet reduced TG (group 7, 23%).

TC: Significant group effects (p<0.001). ↑ with addition of fish (5%) or fish oil (8%) to the high fat diet. Fish or fish oil (groups 4 and 5) ↑ TC by 7%. The 30% fat diet alone ↓ TC (5%) and this was maintained by the addition of fish to the diet.

HDL: Significant group effects (p<0.001). HDL and HDL2 ↑ with fish and fish oil and were comparable between groups. HDL ↑ in groups 2-5 by 6-9%. The HDL2 ↑ in these groups by 30-36%. All groups 2-5 showed and ↑ in HDL and HDL2 compared to control group. The 30% fat diet alone ↓ HDL and HDL2 by approximately 6%. Addition of fish to 30% fat diet increased HDL and HDL2 by 2 and 15%, respectively.

LDL: Significant group effects (p<0.001). LDL ↑ in groups 2-5 by 8-12% and group 5 showed an ↑ by 16%. The 30% fat diet alone ↓ LDL by 10%. The fall in LDL with addition of fish to the 30% fat diet was attenuated (3%).

apo B: Significant group effects (p<0.01). apo B  ↑ in groups 2-5. The 30% fat diet alone ↓ apo B by 5% and this was maintained by addition of fish to the 30% fat diet.

All lipid parameters showed a significant group effect (p<0.01). Control group 1 showed no changes in any parameters measured.

The supine heart rate fell (p<0.01) in fish and fish oil groups and increased in control groups (1 and 6).

No significant group effect on changes in the supine BP. Although, the average decrease was greater in the two 30% fat groups and 40% fat groups with fish or fish oil compared to the control groups.

Platelet phospholipid n-3 FAs ↑ significantly (p<0.001) and n-6 FAs ↓ significantly (p<0.001) with fish and fish oil supplementation in groups 2-5 and 7.



	Nordoy et al. 1993

Am J Clin Nutr 1993;57:634-9
	To investigate the interaction of diets with a high and a low intake of saturated FAs with a fish oil concentrate rich in n-3 FAs.
	Placebo-controlled

Not random

(Blinding not reported)
	3 weeks test periods:

3 weeks. high saturated (HS) FAs diet, 3 weeks 

HS + n-3.

6 weeks washout.

3 weeks low saturated (LS) FAs diet, 3 weeks LS + n-3.

All subjects followed same sequence.
	4.77 EPA+DHA

3.06 g/d EPA

1.71 g/d DHA

(12 g/d EPAX 5000 TG)

Control:  olive oil

Controlled diets during test periods. 

Uncontrolled diets during washout period.

Compliance:  Daily reports, serum FAs analysis.


	6 healthy men were recruited from university staff and surrounding community. 
	TG:  ( (P<0.02) in both groups on n-3 vs. non n-3 groups.

TC:    (  (P<0.01) in both groups on n-3 vs. non-n-3 groups. 

LDL:   NS
HDL:  ( (P<0.01) in both groups on n-3 vs. non n-3 groups.

VLDL:  (  (P<0.01) in both groups on n-3 vs. non n-3 groups

apo A,B,CIII,E:  NS

Serum FAs: ( EPA & DHA (P<0.01) vs. diets without n-3. 

	Oosthuizen et al. 1994

Thrombosis & Haemostasis 1994;72(4):557-562

[South Africa]
	To examine the effects of a moderate dose of fish oil (6g/d) on several cardiovascular risk markers including plasma fibrinogen, in a group of 20 healthy individuals.
	Randomized

Double blind

Placebo controlled

Cross-over
	6 weeks

3 weeks washout

6 weeks crossover
	1.58 g/d EPA+DHA

1.14 g/d EPA

0.44 g/d DHA

6 g/d n-3

(12 capsules/d Efamed)

Control:  olive oil

Compliance:  FAs analysis, other methods not reported, but compliance was evaluated.
	20 healthy normolipidemic subjects 

10 male, 10 female


	TG:  ( vs. baseline (P<0.05)

TC:   NS during test period, ( during olive oil supplementation (P<0.01).
LDL: NS

HDL:  NS 

Free FAs:  NS

Serum FAs: ( EPA and DHA vs. baseline (P<0.001) and vs. control (P<0.05).



	Orengo et al. 1992

Arch Dermatol Res 1992;284:219-221

[U.S.]
	To determine if fish oil would alter the minimal erythema dose in humans.
	Randomized, placebo-controlled trial.
	4 weeks
	4g/d of EPA+DHA from fish oil lipid (fish oil group) (Promega capsules)

2.8 g/d EPA

1.2 g/d DHA

Gelatin capsules (placebo group)

Compliance: Not measured


	19 subjects

Fish oil group: 10 subjects.

Placebo group: 9 subjects.

The subjects in both groups had skin type 3 (sometimes burn, always tan). 
	TG: ↓ by 40 mg/dl (p<0.02) in the fish oil group. 

TC: No change in the fish oil group.

PGE2: No change in the fish oil group.

Minimal erythema dose ↑ significantly (p<0.02) in the fish oil group.

No significant changes in any parameters were observed in the placebo group.

	Osterud et al. 1995

Lipids 1995. 30:1111-1118

[Norway]
	To assess the effects of supplemental intake of various marine oils known to be part of the Eskimo diet in changing biological parameters that might be important in explaining their low incidence of heart disease
	Randomized, parallel, controlled
	10 weeks
	Not quantified.

15 ml/day Harp seal blubber oil, cod liver oil, oil from blubber of Minke whales, seal blubber oil/ cod liver oil

(Minke whale oil: 12.2 % w/w EPA + DHA

Harp seal oil:

17.9 % w/w EPA + DHA

Cod liver oil:

22.6 % w/w EPA + DHA)

Control:  no oil

Compliance: Serum phospholipid FA analysis
	134 healthy subjects

age range: 18-60 years (mean age: 29 years)

72 male/62 female

Seal oil: n=27

Cod liver oil: n=26

Seal/Cod liver oil: n=27

Whale oil: n=26

Control: n=28


	TG: ( significantly (-23%) in cod liver oil group only (p<0.05)
TC: NS change in any group

HDL: ( significantly (+7%) in seal/cod liver oil group (p<0.05); ( significantly (+11%) in whale oil group (p<0.005)

Serum levels of EPA and DHA were  significantly increased in all fish oil groups.



	Prisco et al. 1994; 1995

Thrombosis Res. 1994. 76:237-244

Metabolism 1995. 44:562-569

[Italy]
	To investigate the influence of a moderate dose of n-3 PUFA ethyl ester supplementation on lipid profile, blood clotting, and fibrinolysis in healthy subjects
	Randomized, double-blind, parallel, controlled
	16 weeks

(4 months)
	3.44 g/day EPA + DHA from 4 g capsules of EPA and DHA ethyl esters (ESAPENT)

Control: 4 g/day olive oil

Compliance: capsule count, platelet phospholipid FA analysis
	20 healthy male subjects with normal physical exam,  hematology analyses, blood pressure, and cholesterol levels mean age: 32 years (age range: 27-41 years)

n-3 FA: n=10

Control: n=10
	TG: NS ( after 2 and 4 months of supplementation (-25%); no change with placebo 

TC: NS change

HDL: NS change

Lp(a): NS (; no change with placebo
Platelet phospholipid (phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol) concentrations of total n-3 PUFA, EPA and DHA increased after 2 and 4 months of supplementation.  Most returned to baseline levels 2-3 months after cessation of supplementation.



	Prisco et. al. 1998

Thrombosis Res. 1998; 91:105-12

[Italy]
	To examine the effect of medium-term supplementation with a moderate dose of n-3 PUFAs on blood pressure in mild hypertensive patients.
	Randomized double-blind, parallel group trial.
	16 weeks 

(4 months) supplementation with a 2 month follow-up after discontinuation of PUFAs
	3.44 g/d EPA + DHA as ethyl esters (EPA 2.04 g, DHA 1.40 g) given as four 1 g capsules (Esapent)

Placebo:  Olive oil, 4 g/d

Compliance:

Capsule count and RBC phosphotidyl-choline fatty acid analysis.
	32 men (16 mild hypertensive, non-diabetic, normolipidemic males and 16 normotensive males)

Group 1: EPA/DHA hypertensives, n=8

Group 2: Olive oil hypertensive, n=8

Group 3: EPA/DHA normotensive, n=8

Group 4: Olive oil normotensive, n=8

All participants were following Mediterranean diet rich in olive oil, but this was not quantitated.
	TG: A slight ( in TG was observed in Group 1 (1.7 ( 0.2 mmol/l baseline to 1.4 + 0.2 mmol/l at 4 months; p<0.05) and Group 3 (1.6 ( 0.2 baseline to 1.6 ( 0.3 mmol/l at 4 months; p<0.05). No changes in the control group.

 TC: No changes were observed in any group (data not shown).

HDL: No changes were observed in any group (data not shown).

Significant ( in EPA and DHA levels in RBC-PC after 2 months of tx in Groups 1 and 3, whereas no change was observed in Groups 2 and 4.  At 4 months the levels were higher compared to baseline but not at 2 months. During recovery, levels of different FAs returned to pre-tx levels.

  

	Rambjør et al. 1996

Lipids 1996;31:S-45-S-49

[U.S.]
	To compared the effects of relatively pure EPA and DHA to a fish oil concentrate (FOC) (EPA+DHA) on fasting lipids, lipoproteins and phospholipid fatty acid composition.
	Randomized, single-blinded, placebo-controlled trial.
	3 weeks

Placebo for 2 weeks

Treatment for 3 weeks


	5 g/d of n-3 FAs as ethyl esters (FOC group)

3g/d DHA ethyl esters (DHA group)

3 g/d EPA ethyl esters (EPA group)

Olive oil group (placebo) 

Compliance: capsule counts
	49 normolipidemics were recruited from the University of Kansas medical center staff and student population. The TG levels were in the higher end of (50-90th percentile for age and sex) normal range.

EPA group: 25 subjects

DHA group: 9 subjects

FOC: 35 subjects

Placebo: Olive oil 


	TG: ↓ by 20% (p<0.001) with FOC. EPA ↓ TG by 16% while DHA had no effect.

TC: No change.

LDL: ↑ by 10% (p<0.05) with FOC. EPA ↑ LDL by 6% (p<0.01) while DHA had no effect.

HDL: No change in total HDL, but HDL2 ↑ by 27% (p<0.01) and HDL3 ↓ by 6% (p<0.01). Total HDL ↑ by 6% (p<0.05) with EPA. HDL2 ↑ by 38% and HDL3 ↓ by 8% (both p<0.05) with DHA.

VLDL: ↓ by 20% (p<0.001) with FOC. EPA ↓ VLDL by 16%.

Plasma phospholipid  EPA and DHA levels ↑ by 4 and 2 fold respectively with FOC supplements compared to placebo. EPA supplementation ↑ EPA (4 fold) but not DHA levels. DHA supplementation doubled DHA levels and ↑ EPA levels. Plasma AA and linoleic acid levels ↓ significantly with FOC and EPA supplements. 



	Roche and Gibney 1995

Proc. Nutr. Soc. 1994. 54:89A (ABSTRACT)

[Ireland]
	To evaluate the interactive effects of a chronic low-fat diet and low-dose fish oil supplementation on postprandial plasma triacylglycerolemia (TAG) and coagulation factor VII activity (FVIIc) in healthy subjects.
	Not a randomized, controlled trial.
	16 weeks
	0.9 g/day n-3 PUFA from fish oil

Subjects consumed either a:

low-fat diet + fish oil, 

low-fat w/o fish oil,

full-fat diet (normal diet) + fish oil, or

full-fat diet w/o fish oil

Compliance: not reported.
	32 healthy subjects

3 male/5 female

Low fat + fish oil: n=8

Low fat, no fish oil: n=8

Full fat + fish oil: n=8

Full fat, no fish oil: n=8
	TG: fasting levels ( significantly for low-fat diet w/o fish oil; fasting levels ( significantly for low-fat diet + fish oil (p=0.015); postprandial levels ( significantly for full-fat diet + fish oil (p=0.049)


	Roche and Gibney 1996

European Journal of Clinical Nutrition 1996;50:617-624

[Ireland]
	To examine the individual and combined effect of low-fat diet and low dose of n-3 FAs on fasting and postprandial TG metabolism and plasma cholesterol concentration and HDL metabolism.
	Randomized, controlled trial.
	16 weeks
	0.8 g/d fish oil

0.44 g/d EPA

0.36 g/d DHA

Group 1: low fat diet + fish oil

Group 2: low fat diet

Group 3: usual fat diet + fish oil

Group 4: usual fat diet

Platelet phospholipid fatty acid analyses, diet analyses, capsule counts
	32 healthy subjects (12 men, 20 females)

8 subjects per group


	TG: Fasting plasma TG ( significantly (p(0.05) in group 3 on usual fat diet and fish oil. TG ( significantly (p(0.05) in group 2 on low-fat diet without fish oil supplementation. The area under the curve of postprandial TG and the maximal postprandial TG concentration was reduced (p(0.05) in group 3 on usual fat diet and fish oil. In group receiving low-fat diet and fish oil the area under the curve of postprandial TG and the maximal postprandial TG concentration was ( (p(0.05). The time taken to reach the peak postprandial TG concentration was ( in group 3 on usual fat diet and fish oil.

TC: ( significantly (p(0.05) in both groups receiving fish oil. 

HDL: A significant ( (p(0.05) in HDL3 was observed in group 3 on usual fat diet and fish oil. HDL2 concentrations increased significantly in group on low-fat diet and fish oil supplementation.

Platelet phospholipid EPA (p(0.0006) and DHA (p(0.00001) concentrations were ( in groups receiving fish oil supplementation.



	Sanders et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:3449-3460

[London]
	To compare the effects on plasma lipid concentrations and hemostatic factors of n-6 and n-3 fatty acids in diets providing 30% of the energy from fat (with <10% of energy provided by saturated fatty acids & 14% provided by oleic acid)
	Randomized, cross-over-design
	two 3-week (21 days) periods with a 8-week washout period in between

all subjects fed a saturated fat diet for 3 weeks prior to study 
	Food

the saturated diet: 4% of total energy provided by PUFAs, trace amounts of DHA and EPA

n-3 diet: 5 g/day (1.5% of energy) EPA + DHA (olive oil and fish oil - Max EPA, Seven Seas)

n-6 diet: 5 g/day linoleic acid
	26 healthy, normolipidemic, non-obese males; age range: 18-34 years (mean: 23 years)
	TG: The n-3 diet produced lower fasting TG (p<0.0001) concentrations. There was no change in fasting TG with the saturated or n-6 diet.   Postprandial TG increased after all diets (p<0.001).  Highest increase occurred with the n-6 diet (but the increase was not significantly different than the other diets).

TC: The saturated diet produced higher fasting TC (p<0.0001). There was no change in fasting TC with the n-3 or n-6 diets.  TC decreased in all diets for up to 2 hours postprandially, and tended to recover thereafter.  Lowest decrease seen with the n-3 diet (-5.6%).

LDL: The saturated diet produced higher fasting LDL (p<0.0001). There was no change in fasting LDL with the n-3 or n-6 diets.  No postprandial analysis of LDL concentrations conducted.

HDL: The n-3 diet produced lower fasting HDL3 (p<0.003) and higher fasting HDL2 concentrations (p=0.001).  There was no change in these parameters with the saturated or n-6 diet.  No significant difference in fasting HDL concentrations between diets.  Postprandial HDL3 and HDL decreased with all diets.  The n-3 diet had the highest decrease in postprandial HDL3 (-20%) and the lowest decrease in HDL (-7.4%).



	Schmidt et al., 1992b

Scand J. Clin. Lab. Invest. 

1992;52:221-228

[Denmark]
	To examine the effects of long-term dietary supplementation with n-3 PUFA on BP, lipid pattern and hemostasis.
	Clinical trial
	36 weeks (9 months)
	3.2 g/d EPA+DHA (4 g/d n-3 FAs, Pikasol fish oil capsules)

(2.04 g/day EPA

1.14 g/day DHA)

Compliance:

EPA and DHA platelet fatty acid composition, interview.
	24 healthy volunteers (14 female, 10 males)

All subjects were free of medication, including aspirin, and non-steroidal anti-inflammatory drugs for at least two weeks prior to the study.

Participants maintained normal dietary and life-style patterns.
	TG: ↓ significantly with fish oil after 9 months of treatment and the ↓ was larger than after 6 weeks (median values, before 0.97, 6 weeks 0.84, 9 months 0.77 mmol/l; p<0.001 for before and 9 months and for 6 weeks and 9 months).  3 months after the supplementation was stopped TG levels returned to baseline (9 months 0.77, 3 months post treatment 1.0 mmol/l; p<0.001).

TC: NS changes with fish oil

HDL: NS changes with fish oil although the time dependent trend showed an increase in HDL.

LDL: NS changes with fish oil
TC/HDL ratio: NS changes with fish oil



	Sorensen et al. 1994

Fibrinolysis 1994. 8:54-60

[Denmark]
	To evaluate the influence of dietary fish oil supplementation in the third trimester of pregnancy on coagulation and fibrinolysis variables
	Randomized, double-blind, parallel, controlled
	7 weeks (from 30th to 37th week of gestation) 
	2.7 g/day n-3 FA from four 1 g capsules of fish oil (Pikasol) containing 32% EPA and 23% DHA) (fish oil group)

olive oil group: 4 g/day olive oil

Control group: no supplementation

Compliance:

capsule count and interview; in subset of subjects, the level of EPA-derived prostaglandins, thromboxane A3, and prostaglandin I3 also measured
	84 women in third trimester (30th week) of pregnancy, otherwise healthy

mean age: 29.5 years (range: 23-41 years)

n-3 FA: n=44

Control: n=40 (olive oil and no supplementation group combined)
	TG: NS change 

TC: NS change

HDL: NS ( compared to controls (p=0.07)

TC/HDL ratio: NS change


	Tremoli et al. 1995

Am. J. Clin. Nutr. 1995. 61:607-613

[Italy]
	To evaluate whether low dose supplementation of n-3 FA for a prolonged time would produce beneficial effects on plasma lipids, platelet function, and thromboxane biosynthesis, or whether short-term loading followed by 12 weeks of treatment would result in more pronounced effects
	Randomized, double-blind, parallel
	18 weeks

(Group A)

18 weeks,

6 weeks at high dose followed by 12 weeks at the low dose (Group B)

Subjects followed for an additional 24 weeks
	4.5 g EPA + DHA (from 6 g n-3 FA capsules (Esapent) for 6 weeks followed by 2.25 g EPA + DHA (from 3 g n-3 FA capsules) for 12 weeks (Group B)

2.25 g EPA + DHA (from 3 g n-3 FA capsules (Esapent); each 1-g capsule contained 430 mg EPA and 320 mg DHA ) plus 3 g/day olive oil (Group A)
	16 healthy volunteers

8 male/8 female

Group A: n=8

Group B: n=8


	Total TG: (  in group A (p<0.05) and group B (p<0.01) at 6 weeks; ( in both groups at 18 weeks, (p<0.01 for group B only); returned to baseline values within 4 weeks after end of treatment. 

TC: no change in group A at 6 weeks; moderately ( (-8%) at 6 weeks in group B; NS ( in both groups at 18 weeks

VLDL-TG: ( in both groups at 6 weeks (p<0.01); ( in both groups at 18 weeks, (p<0.05 for group B only); returned to base-line value within 4 weeks after study end.

LDL-TG:  ( in group B at 6 and 18 weeks (p<0.05); returned to base-line value 4 weeks after end of treatment.

HDL-TG: ( in group B at 6 and 18 weeks; levels remained ( 4 weeks after end of treatment (p<0.01).

Dose dependent ( in plasma and platelet EPA and DHA concentrations occurred after 6 weeks of supplementation.


	Tsai and Lu 1997

J Forums Med Assoc 1997;96(9):718-726

[Taiwan]
	To compare the effects of dietary n-3 and n-6 FAs on plasma lipoprotein fractions and to determine if diets rich in n-3 FAs render human LDL more susceptible to oxidative modification.
	Randomized trial.

Subjects were randomly assigned to two groups of 8 subjects. One group received low dose of cholesterol (low cholesterol group) and the other received high dose of cholesterol (high cholesterol group). Both groups were given soybean enriched diet for 3 weeks followed by fish oil rich diet for 3 weeks.


	3 weeks on n-3 FAs 

3 weeks on soybean oil
	8.8 g/d EPA+DHA

7.2 g/d EPA

1.6 g/d DHA (20 g/d fish oil capsules) (n-3 group)

20 g/d soybean oil (n-6 group)

Compliance: Not measured
	16 healthy normolipidemic male subjects were recruited form the medical students population of National Taiwan University.

8 subjects in each cholesterol groups.
	TG: ( significantly (p<0.05) in both groups with n-3 supplementation. No effect of n-6 FAs in either groups.

TC: ( significantly (p<0.05) in both groups with n-3 supplementation.

LDL: No effect of n-3 supplementation. 

HDL: No effect of n-3 supplementation.

VLDL: Both VLDL and VLDL-TG ( significantly (p<0.05) in both groups with n-3 supplementation. No effect of n-6 FAs on VLDL-TG in either groups.

With n-3 supplementation the lag time of conjugated diene formation for LDL was significantly shorter than for soybean oil. Significant ( in LDL-TBARS concentrations (in vitro oxidation) with n-3 supplementation in both groups. The mobility of oxidized LDL was higher with n-3 than with n-6 supplementation. Small LDL particles on n-3 diet.

EPA concentration increased in both groups with n-3 supplementation. The LDL fatty acid composition did not differ between the 2 groups on either n-3 or n-6 diet.


No differences in plasma lipid and lipoprotein concentrations between the low and high cholesterol groups throughout the study. TC ( in low cholesterol group and LDL ( in high cholesterol group after 1 week of diet modification.

	Turini et al. 1994

Am. J. Clin. Nutr. 1994. 60:717-724

[Canada]
	To compare the effect of dietary supplementation with a liquid formula containing fish oil or vegetable oil on platelet aggregation, ethanolamine-containing lysophospholipid generation in stimulated platelets, and leukotriene production in stimulated neutrophils
	Randomized, parallel, controlled
	6 weeks
	4.5 g/day EPA + DHA from 8 oz bottled liquid formula of fish oil (sardine oil)

Control: 13.8 g/day vegetable oil (mixture of high oleic acid (6.3 g) safflower and soy oil)

Compliance: phospholipid FA analysis
	20 healthy male subjects

average age: 26 years for controls; 27 years for fish oil subjects

Fish oil: n=10

Control: n=10
	TG: NS change 

TC: NS change

HDL: NS change

Total phospholipid FA concentrations increased significantly with fish oil supplementation compared to vegetable oil.  EPA increased 1550% above controls; DHA increased 110% above controls.  FA compositions of phosphatidylcholine, phosphatidylethanolamine, and plasmenylenthanolamine increased after fish oil consumption.  All had higher levels of DHA and EPA; plasmenylenthanolamine had a more pronounced EPA enrichment than the others.



	Vognild et al. 1998

Lipids 1998;33:427-436

[Norway]
	To determine the effects of various marine oils and olive oil on fatty acid composition of serum and platelets, platelets and serum lipids.
	Randomized, double-blind, controlled trial.
	12 weeks
	Not quantified

Cod liver oil (CLO) 

Olive oil 

Whale oil, refined 

Whale oil, unrefined 

Seal oil + CLO 

Olive + CLO 

No oil

The subjects consumed 15 ml of oil.


	266 healthy volunteers (males and females)

Cod liver oil (CLO) group: 25 subjects

Olive oil group: 29 subjects

Whale oil, refined group: 38 subjects

Whale oil, unrefined group: 31 subjects

Seal oil + CLO group: 36 subjects

Olive + CLO group:33 subjects

Control group: 35 subjects


	TG: A non-significant (10-12%) decrease in serum TG was observed in the CLO, CLO/seal and whale oil groups. A strong trend in the reduction of TG in women in the CLO and CLO/seal oil groups was observed.

TC: No significant change with any treatment.

HDL: No significant change with any treatment.




b.
Summaries of Clinical Trials including Triglyceride Measure in the Protocol with Omega-3 Fatty Acids (EPA and DHA) in Normal Subjects


Clinical trials that are well-controlled, rated as good or moderate and have adequate numbers are described below. 

1)
Agren et al. (1996) investigated the effects of fish diet, fish oil and DHA rich oil on fasting and postprandial lipid levels in male students using a randomized, single-blind, controlled study. The study was carried out in the Departments of Physiology and Clinical Nutrition of University of Kuopio.  Fifty-five healthy male volunteers who completed the study were recruited from the university student population.  The subjects were assigned to 4 groups: 1) fish diet group consuming 1.05 g/d of EPA+DHA (4.3 +/- 0.5 fish containing meals per week); 2) fish oil group consuming 2.28 g/d of EPA+DHA (4 g/d of marine fish oil capsules); 3) DHA-oil group consumed 4 g oil/d (from algae) and 4) control group.  The intervention was carried out for 15 weeks.  Diet records were collected prior to the beginning of the study.  Fasting plasma TG levels decreased in all 3 test groups when compared to the control group (p<0.05).  Plasma TC levels did not change.  HDL2/HDL3 cholesterol ratio increased (50%, p<0.05) in all 3 treatment groups when compared to the control group.  The total HDL was significantly different in the fish diet (p<0.01) group compared to the control group. The apo B decreased significantly (p<0.05) in the fish oil group when compared to the control group in the VLDL. The postprandial total plasma and chylomicron TG, measured as area under the response curve decrease significantly in the fish diet and fish oil groups (p<0.05) and the same tendency (p<0.1) was seen in DHA oil group.  The results suggest that moderate intake of n-3 fatty acids from fish diet, fish oil or DHA oil lowers both fasting and postprandial TG concentrations.
2)
Bonaa et al. (1992) studied the changes in serum lipids, lipoprotein, and apolipoprotein levels with EPA + DHA and examined the relation between the changes in serum lipid or lipoprotein concentrations and plasma phospholipid fatty acid levels and to assess the possible separate effects of EPA and DHA.  A randomized, double-blind, controlled study was conducted for 10 weeks.  One hundred and fifty six healthy men and women were recruited from a population health survey.  The subjects were assigned either to 5.1 g/d of EPA+DHA as ethyl esters (6 g/d fish oil (K85)) or to 6 g/d of corn oil.  During the six-month observation period (prior to the start of the study) the subjects were asked to continue their usual diets and living habits.  Diets were not assessed during the study.  Subjects in both groups reported mild abdominal discomfort and did not consume the prescribed number of capsules.  Independent relations between plasma phospholipid EPA and DHA and serum lipoprotein levels was assessed using multivariate analyses.  In the fish oil group TG fell 21% (p<0.001) when compared to baseline and with corn oil group (p<0.01).  High density lipoprotein rose by 3.8% (p<0.05).  In the corn oil group TG did not change, but HDL rose 6.1% (p<0.01).  Compared with fish oil, apo A-I (apo A-I) rose 5.1% (p<0.05) after corn oil intake.  Plasma EPA and DHA levels rose after fish oil intake and fell after corn oil intake (both p<0.001). The change in EPA was inversely correlated with changes in TG (p = 0.035) and positively correlated with changes in HDL and with apo A-I (both p<0.001).  In contrast, the changes in DHA was not correlated with changes in TG but was inversely correlated with changes in HDL (p<0.05) and with apo A-I (both p<0.001).  The difference in apo A-I levels between the groups were removed when the differences in the plasma phospholipid DHA levels between the groups was standardized.  The study suggests that, “EPA and DHA are divergently associated with HDL, possibly through different mechanisms”.

3)
Christensen et al. (1999) examined the correlations between the fatty acid content in blood cell membranes (platelets and granulocytes) and HRV, and assessed the effect of n-3 PUFA on HRV in healthy subjects, in a randomized double-blind placebo controlled trial.  Sixty healthy volunteers (25 women and 35 men) were randomly assigned to 6.6 g n-3 PUFA (Pikasol, 5.9 g/d EPA + DHA; n=20), 2.0 g/d n-3 PUFA (Pikasol, 1.7 g/d EPA + DHA; n=20), or olive oil (placebo; n=20) for 12 weeks.  A 24-h Holter recording was obtained for each subject before and after 12 weeks of supplementation.  Plasma TG decreased significantly with 2.0 (p<0.05) and 6.6 g/d (p<0.01) n-3 PUFA supplementation compared to baseline.  No significant effect of n-3 PUFA supplementation was observed on TC, HDL and LDL levels.

4)
Deslypere (1992) conducted a placebo-controlled, randomized, double-blind study to determine the effects of increasing doses of n-3FA (0; 1.12; 2.24, and 3.37 g n-3 FA/day) on parameters associated with enhanced risk for CHD and to monitor hematological changes during the study as well as some aspects of liver and kidney functions.  Fifty-eight healthy monks took the fish oil capsules (0; 1.12; 2.24 and 3.37 g n-3 FA/day) during 12 months and were thereafter followed for another 6 months.  Three-day diet records were collected before and during the study.  Biochemical parameters were normal at the start and throughout the study except for an increase in total and direct bilirubin in the high fish oil group and decrease of WBC count and Hb in all subjects.  No effect of n-3 FA supplementation on TC, LDL, apo A1, Lp(a), HbA1C, glucose, fibrinogen, factor VIII, antithrombin III, plasminogen activator inhibitor, tissue plasminogen activator and von Willebrand factor concentration, on bleeding time or on systolic or diastolic blood pressure was observed.  A significant dose dependent decrease of TG levels was seen (p<0.01) and the effects were pronounced when all the fish groups (3) were combined and compared to the placebo group (p<0.01).  A slight but statistically significant decrease (p<0.05) of apo B levels was observed in the highest fish oil dose.  The authors found, “no influence of n-3 FA on different cardiovascular risk parameters in men.   Only TG concentrations decreased when more than 2 g/d n-3 FA was taken.  It is therefore improbable that the proposed anti-atherosclerotic action of n-3 FA is mediated through an effect on lipid, apoprotein, coagulation or fibrinolysis hence, the role of TG in the pathogenesis of CHD is still debatable”. 

5)
Freese et al. (1997a) examined the effects of ALA, EPA and DHA on hemostatic parameters in healthy subjects (29 women and 17 men) in a randomized, double-blind trial.  The subjects were assigned to received linseed oil (average ALA intake = 5.9 g/d; n=15 females and 7 men) or fish oil plus sunflower oil (average EPA + DHA intake = 5.2 g/d; n=14 females and 10 men) for 4 weeks.  Blood samples were collected at baseline, at the end of the treatment period, and after a 12-week follow-up period.  In the fish oil group, TC (p=0.016) and TG (p=0.001) decreased significantly compared to the linseed oil group.  No effects of fish oil were observed on HDL.  

6)
Haglund et al. (1998) compared the effects of fish oil (FO) alone with those of fish oil combined 1:1 with evening primrose oil (FO+EPO) rich in long chain (n-6) fatty acids in a double-blind crossover study.  Twelve healthy subjects (10 males and 2 females) with slightly increased blood lipids were recruited.  The subjects were treated with either FO (30 ml fish oil containing 19% EPA and 13% DHA) for 4 weeks or with FO+EPO (30 ml) for 4 weeks.  After a 5-week washout period the treatment was switched.  Diets were not assessed, but the subjects were asked to follow their routine diet and lifestyle and record any significant changes in diet or lifestyle.  The administration of fish oil caused a significant increase in EPA (p<0.001) and DHA concentrations and a significant decrease in (n-6) fatty acids in plasma phospholipids.  After consumption of the FO+EPO mixture the increase in (n-3) and the decrease in (n-6) fatty acids were considerably smaller.  Serum TG decreased by 36% (p<0.01) after the FO and by 29% (p<0.05) after the FO+EPO treatments compared to the baseline levels.  Atherogenic index decreased by 12% (p<0.05) with FO+EPO and by 6% (p=NS) with fish oil treatment and the difference between groups was statistically significant (p<0.05).  Small changes were observed in TC and LDL with both treatments.  HDL increased in both groups.  In conclusion, “the FO + EPO mixture had a more favorable effect on the atherogenic index and caused no increase in PAI-1 antigen.  The effects of the fish oil and the mixture on TG and PAI-1 activity appears to be a result of their (n-3) fatty acid content”.

7)
Hamazaki et al. (1996) investigated the effects of DHA-rich fish oil or DHA ethyl esters on blood lipid concentrations in a double-blind placebo controlled study.  Twenty-four healthy, normolipidemic young adults received DHA-rich fish oil capsules containing 1.5-1.8 g of DHA (n=8 females and 5 men) or control oil capsules containing 97 % soybean oil and 3 % fish oil (n=6 females and 5 men) for 13 weeks.  Blood samples were collected before and at the end of supplementation period, and serum lipid concentrations were compared.  No significant changes over time in the DHA group were observed in TC, HDL, LDL, TG, Lp(a), and apo A1 and B levels.  In contrast, apo A1 levels increased slightly but significantly (10 %) over time in the control group and the difference between the groups was significant (p<0.05).  The authors concluded that, “DHA at a dose of less than 2 g/d did not change serum lipid concentrations of normolipidemic subjects. The effects of DHA in hyperlipidemic patients remain to be investigated in a double-blind study.”

8)
Hwang et al. (1997) examined the effects of varying amounts of fish oil on lipid and thrombotic parameters relevant to risk factors for CVD, and whether these effects were attenuated by vegetable oils.  Two randomized, double-blind, placebo controlled, parallel studies were conducted in human subjects where the subjects were given varying amounts of n-3 and n-6 PUFAs.  In study 1, at baseline all subjects (32) consumed a diet with 16 g/d olive oil and olive oil placebo capsules (9 g/d).  Following the baseline period (4 weeks) the subjects were assigned to control (9 g/d placebo olive oil, 16 g/d olive oil in the diet; n=8), treatment 1 (9 g/d fish oil, 16 g/d safflower oil; n=8), treatment 2 (9 g/d fish oil, 8 g/d each safflower and olive oil; n=8) or treatment 3 (9 g/d fish oil and 16 g/d olive oil; n=8) group for 8 weeks.  In study 2, at baseline all subjects (36) consumed 15 g/d placebo olive oil capsules and 16 g/d olive oil in the diet.  Following the baseline period (2 weeks) the subjects were assigned to the control (15 g/d placebo olive oil capsules and 16 g/d olive oil in the diet; n=12), treatment 1 (6 g/d fish oil and 9 g/d olive oil placebo; n=12) or treatment 2 (15 g/d fish oil; n=12) group for 4 weeks.  Serum TG decreased significantly in the three fish oil groups in study 1 (p<0.05), and two fish oil groups in study 2 (p<0.05) compared to their controls.  The effect of fish oil on TG was not affected by varying amounts of dietary n-6 PUFAs.  The results suggest that absolute amounts of fish oil, and not the relative amounts of fish and vegetable oil (ratios of n-3 to n-6 PUFAs), determined the magnitude of the reduction of AA and increase in EPA in phospholipids of plasma and platelets.  Fibrinogen levels decreased with 15 g/d but not with 9 g/d fish oil fed at the same ratio of n-3 to n-6 PUFAs.  Levels of thromboxane B2 treated with collagen were not affected by fish oil in study 1, but were significantly lower in both fish oil groups in study 2 compared to baseline.  No significant change due to fish oil was observed in BP, platelet counts, aggregation in whole blood, TC, HDL, LDL, Factor VII activity or PAI-1 antigen concentrations.  The results indicate that, “the efficacy of fish oil in favorably modifying certain risk factors for CVD was not attenuated by vegetable oil.”

9)
Lervang et al. (1993) studied the effect of short-term supplementation with a low dose of very long-chain n-3 fatty acids (0.65 g/d) on plasma lipids, haemostasis, and neutrophil aggregation using a double-blind controlled study.  Twenty-four healthy subjects (12 males and 12 females) were randomized to supplementation with very long-chain n-3 fatty acids (0.65 g/d) or control oil (mixture of fatty acids found in Danish diet) for 8 weeks.  Diets were not assessed but the subjects were not allowed to consume fish (mackerel, herring and salmon) and were told not to change their dietary habits or life-style.  Laboratory analyses were done twice before and twice at the end of the supplementation period.  No effect of n-3 fatty acid supplementation was observed on TC, TG, LDL and HDL, or on plasma fibrinogen, factor VII (increased in the control group), PAI-1, whole blood platelet aggregation or neutrophil aggregation.  In conclusion, “the study does not demonstrate any effect of n-3 supplementation (for 8 weeks) on biochemical risk markers for CHD at the intake of 0.65 g/d”. 

10)
Mori et al. (1994) examined the effects of incorporating fish with 40% or 30% fat diets and the differences in response to fish or fish oil n-3 fats in a randomized controlled trial.  One hundred and twenty men with high-normal blood pressure and elevated serum cholesterol were randomly assigned to one of seven diets for 12 weeks.  The placebo-contained palm, olive and sunflower oil.  The fish diet provided 3.2 – 4.1 g/d of n-3 fatty acids (1.3 g/d EPA from fish oil or fish). The fish oil capsules provided 2.12 g/d of EPA+DHA (2.6 g/d of fish oil).  The 7 diet groups are: Group 1: 40% fat diet + placebo (palm, olive and sunflower oil); Group 2: 40% fat diet + 1 fatty fish meal/week Group 3: 40% fat diet + 6 fish oil capsules (1 g each); Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules; Group 5: 40% fat diet + 12 fish oil capsules; Group 6: 30% fat diet alone + placebo; Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo.  The total fat intake of the groups was similar.  The subjects completed diet records before and at the end of the study.  The subjects were provided dietary counseling by a dietician, provided recipes, and were asked to keep weighted diet records.  The differences in cholesterol intake between the groups did not correlate with changes in serum TC and other lipids.  Fish or fish oil with a 40% fat diet increased TC, HDL, HDL2, and LDL, and reduced TG. The 30% fat diet alone reduced TC, LDL, and HDL, but TG remained unchanged.  Fish with the 30% fat diet reduced TC, LDL, and TG and increased HDL2.  Significant group effects were observed for TC, TG, HDL, HDL2, LDL (p<0.001 all) and apo B (p<0.01).  The study shows that, “plasma lipids are affected similarly by fish or fish oil in men consuming a 40% fat diet.  Adverse effects of n- 3 fats on TC and LDL are reversed by a 30% fat diet, whereas one daily fish meal substantially lowers TG and reverses the fall in HDL that is usual with a low-fat diet”.

11)
Oosthuizen et al. (1994) recruited 20 healthy young volunteers (10 men, 10 women) to participate in a double-blind, cross-over study to examine the effect of a daily dosage of 6 g fish oil (1.58 g/d EPA+DHA) in capsules on cardiovascular risk markers.  An olive oil-containing placebo capsule was used during the control period.  The outcomes examined at baseline and after 6 weeks of supplementation with the fish oil or control capsule included serum lipids and lipoproteins, and plasma coagulation and fibrinolytic enzymes, including fibrinogen concentrations and plasminogen activator inhibitor-1 (PAI-1).  There was a three-week washout period between intervention periods.  Subjects self-reported that dietary habits did not change during the study. Compliance was monitored by examining the fatty acid composition of total plasma lipid.  During the fish oil period, TG were significantly lowered from baseline (p<0.05).  The authors noted that the double-blind design of the study may have been affected by side-effects of belching and fish-like aftertaste.  In addition, the authors noted that plasma EPA and DHA did not return to baseline in 7 of 19 subjects following the 3-week washout period after treatment with either the olive oil or fish oil, which may affect the study findings.  The authors concluded that this study raises the question whether a particular fatty acid or group of fatty acids, or another constituent of the oil such as vitamin E may be responsible for the fibrinogen lowering effect.

12)
Orengo et al. (1992) determined if fish oil would alter the minimal erythema dose (MED) in humans.  Nineteen subjects were randomized to either a placebo (n=9) or to fish oil supplement (4 g/d of EPA+DHA from fish oil) (n=10) groups for a 4-week period.  The subjects in both groups had skin type 3 (sometimes burn, always tan).  Diets were not assessed.  Most subjects reported excessive eructation with malodorous breath during the study period in the fish oil group.  Some subjects reported diarrhea if all ten fish oil capsules were taken as a single dose verses divided dose.  Total cholesterol and PGE2 levels were not affected by n-3 supplementation, while TG levels were decreased significantly (p<0.02) with n-3 supplementation.  A small, but statistically significant, increase in MED (p<0.02) was observed with n-3 supplementation.  No significant changes in any of these parameters were observed in the placebo group.  A significant increase in minimal erythema dose and a significant decrease in TG levels were observed with fish oil supplementation.

13)
Osterud et al. (1995) determined whether seal and whale oils were more effective than cod liver oil in changing biological parameters that might be important in explaining lower incidence of CHD, asthma and psoriasis among Greenland Eskimos in a randomized controlled study.  One hundred and thirty four healthy men and women were randomly assigned to consume 15 ml/d of oil from blubber of seal, cod liver, seal/cod liver, blubber of Minke whale, or no oil for 10 weeks.  No significant changes in TC were observed in the various marine oil groups. High density lipoprotein increased by 7 % (p<0.05) in the seal/cod liver oil and 11 % (p<0.005) in the whale oil group.  Triacylglycerol was significantly reduced (23 %, p<0.05) only in the cod liver oil group.  The authors concluded that, “supplementation of a regular diet with a combination of seal oil and cod liver oil and especially with whale oil seems to have beneficial effects on several products thought to be associated with cardiovascular and thrombotic diseases.”

14)
Prisco et al. (1994) determined the effects of moderate-dose of n-3 PUFA as ethyl esters on lipid profile, blood clotting and fibrinolysis in healthy subjects in a randomized, double-blind, parallel controlled trail.  Twenty normolipemic men (age 27 to 41 years) were assigned to 4 g/d n-3 PUFA (3.44 g/d EPA + DHA, ESAPENT, n=10) or placebo (olive oil, n=10) for 4 months.  Plasma lipids, fibrinolytic system, Lp(a), fibrinogen (Fbg) and prothrombin activation fragment 1+2 (F1+2) were assayed at baseline, 2, and 4 months of treatment and 1, 2 and 3 months of washout.  Plasma TG decreased non-significantly with n-3 PUFA after 2 and 4 months of supplementation.  No significant changes in TC, HDL and Lp(a) were observed with n-3 PUFA.  

15)
Prisco et al. (1998) evaluated the effects of medium-term supplementation with moderate dose of highly purified EPA and DHA ethyl esters on BP in mild hypertensive, normolipidemic and non-diabetic male patients and in normotensive subjects.  Both hypertensive (n=16) and normotensive (control; n=16) subjects were randomly assigned in a double-blind fashion to receive EPA and DHA ethyl esters (2.04 g EPA and 1.4 g DHA; n=8 normotensive and 8 hypertensive subjects) or olive oil (placebo, 4 g/day; n=8 normotensive and 8 hypertensive subjects) for 4 months.  Twenty-four hour ambulatory BP monitoring and blood chemistry analyses were performed at 2 and 4 months of treatment and after 2 months post-treatment. Compliance was determined by measuring n- 3 PUFA levels in the RBC.  A slight decrease was observed in TG with n-3 PUFA supplementation in both normotensive and hypertensive subjects compared to baseline (both p<0.05).  No changes were observed in TC and HDL levels with n-3 PUFA supplementation.  

17)
Sorensen et al. (1994) examined if dietary supplementation with n-3 FAs in late pregnancy interferes with blood lipids, serum urate, coagulation and fibrinolysis parameters in a randomized, placebo controlled trial.  Eighty-four women in the 30th week of pregnancy were assigned to receive fish oil (2.7 g/d n-3 FA, Pikasol, n=44) or olive oil or no oil supplementation as controls (n=40 both controls combined).  Serum lipids and urate and plasma coagulation and fibrinolysis variables were measured at baseline and at the 37th week of pregnancy.  Except for a significant increase in fibrin degradation products (p<0.05 compared to control) at the 37th week, n-3 FAs supplementation had no significant effect on lipid, coagulation or fibrinolysis parameters.  The authors suggests that, “a higher mass-length ratio of the fibrin fibers in the fish oil group might help to explain this observed higher concentration of fibrin degradation products, since no other significant differences within the coagulation and fibrinolysis systems were seen.”

2.
Intervention Trials Examining Lipid Endpoints in Hyperlipidemic Heart Disease or Diabetic Patients: Dietary Supplement Source of Omega-3 Fatty Acids (EPA and DHA)


Since 1992, a total of eighty-eight published trials have examined the effects of EPA and DHA for a period of three to 40 weeks in hyperlipidemic, heart disease patients, or diabetic patients.  In all but eighteen trials, omega-3 fatty acids (EPA and DHA) decreased triglycerides, further supporting FDA’s previous conclusions on this point.  Further, no serious adverse events were reported in these trials.  Adverse events that were reported were due to gastrointestinal disturbances and upset and are listed in Appendix H.

a.
Clinical Trials using a Dietary Supplement Source of Omega-3 Fatty Acids (EPA and DHA) in Special Populations with a Triglyceride Assessment in the Protocol

	Table 4

Clinical Trials Published 1992-2000 [with a Triglyceride Assessment in the Protocol examining a Dietary Supplement Source of Omega-3 Fatty Acids (EPA and DHA) in Special Populations [Only serum lipid parameters are presented]

(shaded rows indicate trial showing a positive correlation) 

	Reference
	Objective
	Study design
	Duration
	Intake 
	Subjects
	Results

	Abe, et. al.

1998

Aterioscler Thromb Vasc Biol.

1998;18:723-31

[U.S.]


	To examine the relationship between hypertriglyceridemia dyslipidemia (high triglycerides/low HDL) and levels of soluble cell adhesion molecules (sCAMs) and other risk factors.
	Randomized, placebo controlled


	6 weeks 

Initial dietary phase (AHA Step I Diet) lasted 6 weeks for all subjects prior to tx.

After 6 weeks of the placebo-controlled study, the study was extended.  31 subjects, including those who had been randomized to placebo, received 4 g/d of Omacor for 28 weeks (7 months; n = 28) or 52 weeks (12 months; n = 9). 
	4 g/d Omacor (a highly purified formulation of the ethyl esters of n-3 FAs: specific levels of EPA/DHA not specified).

Compliance:

Not reported
	59 subjects total (33 males and 26 females)

39 subjects (22 males and 17 females) with hypertriglyceridemia (serum triglycerides  >500 mg/dl but  <2000 mg/dl)

20 subjects (11 males and 9 females) with normolipidemic levels

(LDL levels <160 mg/dl and fasting triglyceride <150 mg/dl

Three groups:

1) Placebo hypertriglyceridemia control group (n = 20)

2) Omacor hypertriglyceridemia tx. group 

( n = 19)

3) Normolipidemic control group 

(n = 20)

AHA Step I Diet maintained during 6-week treatment period.

.
	TG: ( 26% in the Omacor group after 6 weeks vs. 4% ( in the placebo (p=0.03). After > 6 months on Omacor (n = 27) TG levels ( 47%.

TC: ( 11% in the Omacor group after 6 weeks vs. 1% in the placebo (p = 0.09).  After > 6 months on Omacor (n = 27) TC levels ( 21%.

HDL: ( 14% in the Omacor group (22 mg/dl) after 6 weeks vs. ( 6% in the placebo (20 mg/dl) (p = 0.03).



	Adler and Holub 1997

Am J Clin Nutr 1997;65:445-50

[Canada]
	To examine if garlic powder in combination with fish oil will be effective in reducing elevated TC, LDL and TG concentration in hypercholesterolemic men.
	Randomized, single-blind, placebo-controlled, trial.
	12 weeks

3 weeks run-in period before 12 week treatment period.
	3.6 g/d of EPA+DHA (Nupulse, fish oil capsules) 

2.160 g/d EPA, 1.440 g/d DHA.

Four groups: 

1) Fish oil + garlic placebo 

2) garlic + fish oil placebo 

3) fish oil + garlic  

4) garlic placebo + fish oil placebo 

Compliance: serum phospholipid fatty acid analyses, capsule count.


	46 hypercholesterolemic men.

Fish oil: 10 subjects

Garlic: 12 subjects

Fish oil + garlic: 13 subjects

Placebo: 11

The inclusion criteria was total cholesterol > 200 mg/dl.
	TG: ↓ significantly (-37.3%) with fish oil treatment and with garlic + fish oil.

TC: ↓ significantly in the fish oil + garlic group (-12.2%) and garlic group (-11.5%) but not in the fish oil group. 

LDL: ↑ significantly (+8.5%) in the fish oil group by 3 weeks and persisted until 12 weeks.  

HDL: ↑ significantly from baseline levels in both fish oil groups but no differences between the four groups.

TC/HDL and LDL/HDL ratio: ↓ significantly in garlic and garlic + fish oil group but not in fish oil group.

No changes in lipid parameters in the placebo group compared to baseline levels.

The ratio of EPA to AA ↑ significantly (p<0.001) in the fish oil group.



	Almdahl et al. 1993

Scand J Thor Cardiovasc 1993;27:81-86

[Norway]
	To explore the possibility of monocyte and platelet trapping during reperfusion after cold cardioplegic arrest and to determine if pretreatment with n-3 FAs would modify these behavior.
	Randomized, double-blind, placebo-controlled trial.
	6 weeks
	5.04 g/d EPA + DHA as ethyl esters (3.15 g/d EPA, 1.89 g/ DHA; K-85 capsules) (n-3 group)

placebo: corn oil

Compliance:

Serum FA analysis.
	18 patients with angina pectoris and accepted for coronary artery bypass surgery were recruited. Both groups were on antiangina medication and the patients were asked to discontinue antiplatelet medication prior to operation. The subjects were administered with n-3 FAs or placebo prior to operation.

n-3 group: n=9

placebo: n=9

Blood samples were collected from coronary sinus and aorta at 5, 10 and 30 minutes after the release of aortic cross-clamp.
	TG: ↓ (20%) with n-3 FAs compared to placebo.

Serum EPA ↑ (3 fold) with n-3 FAs compared to placebo.



	Andreassen et al. 1997

JACC 1997;29(6):1324-31

[Norway]
	To determine if prophylactic administration of n-3 FAs will prevent hypertension in cyclosporine-treated heart transplant recipients. 
	Randomized, double-blind, placebo-controlled trial.
	24 weeks (6 months)
	3.4 g/d EPA + DHA as ethyl esters (Omacor, 1.86 g/d EPA, 1.5 g/d DHA, 4 g/d fish oil) (fish oil group)

Placebo: 4 g/d corn oil

Compliance:

Capsule count, serum phospholipid FA analysis.


	28 consecutive orthotopic heart transplant recipients were recruited.  The treatment was started 4 days after the operation and all patients were on triple immunosuppressive regimen (cyclosporine, azathioprine and prednisolone).

Fish oil group: n=14

Placebo: n=14

Two subject of the 30 (1 in each group) died due to vascular rejection.
	TG: ↓ significantly with fish oil (124 ± 27 mg/dl) compared to baseline (181 ± 29 mg/dl, p<0.05) and placebo (197 ± 31 mg/dl). TG ↑ in the placebo group compared to baseline (183 ± 11 mg/dl).
TC: Significant ↑ with fish oil (baseline 193 ± 15, 6 months 247 ± 16 mg/dl, p<0.01) and placebo (baseline 208 ± 19, 6 months 290 ± 16 mg/dl,  p<0.01).
HDL: Significant ↑ with fish oil (baseline 30 ± 3, 6 months 52 ± 5 mg/dl, p<0.01) and placebo (baseline 32 ± 4, 6 months 52 ± 4 mg/dl,  p<0.01).



	Axelrod et al. 1994

Diabetes Care 1994;17(1):37-44

[U.S.]
	To study the effects of a low dose of n-3 Fas on platelet function and other cardiovascular risk factors in patients with NIDDM.
	Randomized,

double-blind,

controlled trial.
	6 weeks

6 week washout
	2.5 g/d EPA+DHA

1.5g/d EPA

1 g/d DHA

(SuperEPA capsules)

Control:  

Safflower oil

Compliance:  interviews mid-study
	18 patients 

w/NIDDM and meeting HbA1C and hemoglobin criteria.

9 test

9 control

2 dropouts

Male:female ratio not given.


	TG:  ( (43 mg/dl, p=0.077) after 6 weeks with fish oil compared to safflower

TC: ( (p=0.030) with fish oil compared to safflower at 6 weeks.

LDL: NS vs. safflower

HDL:  NS vs. safflower



	Bagdade et al. 1996

Diabetologia 1996;39:487-491

[U.S]
	To determine if fish oil supplementation can normalize cholesteryl ester transfer (CET) and lipoprotein composition in IDDM patients.
	Uncontrolled clinical study
	8 weeks (2 months)
	4.6 g/d of EPA and DHA as methyl esters (3.6 g/d of EPA and 1 g/d of DHA) (4.6 g/d of fish oil, Super-EPA)

Compliance:

Capsule count
	9 IDDM subjects (6 females and 3 males) were recruited.  Both IDDM and normal subjects were treated with fish oil.

Fish oil: n=9

Normal subjects
	TG: NS ↓ (p<0.1) with fish oil treatment (baseline 1.10 ± 0.77 mmol/l, fish oil 0.86 ± 0.46 mmol/l).

TC: No change with fish oil.



	Bairati et al. 1992

Can J Cardiol 1992;8(1):41-46.

[Quebec, Canada]
	To evaluate the effects of a fish oil concentrate on BP and serum lipids in patients with coronary artery disease who had BP controlled by antihypertensive drugs.
	Randomized, double-blind

placebo-controlled trial.


	30 weeks

(3 weeks prior to PTCA and 6 mo. after)
	4.5 g/d EPA+DHA

2.7 g EPA

1.8 g DHA

(15 g/d MaxEPA - 5 capsules taken 3X/d)

Control:  

Olive oil

Compliance:

Counting capsules
	125 patients 

referred to the Quebec heart Institute for a PTCA

66 test

59 control

80% male each group

80 dropouts


	TG: ( (p<0.0001) vs. control

TC:  NS 

LDL: ( (p<0.05)

HDL: ( (p<0.05)



	Balestrieri et al. 1996

Recenti Progressi in Medicina 1996;87(3):102-105

[Italy]
	To evaluate the effect of fish oil ethyl ester on lipid and lipoprotein serum concentrations in individuals with familial hypercholesterolemia
	Randomized, double-blind, controlled, cross over.
	4 weeks of each treatment

separated by a 4 week washout
	5.1 g/d of EPA+DHA (Esapent fish oil capsules, 6g fish oil) 

2.55 g/d EPA

2.55 g/d DHA

6 g/d of olive oil in control group

Compliance:

Not reported
	14 patients with familial hypercholesterolemia (FH).  Three had established CHD.  All maintained Step 1 AHA diet and treatment with simvastatin throughout the trial.

Fish Oil : 7 subjects

Olive Oil: 7 subjects

Two subjects (1 from each group) did not complete the study due to acute health problems
	TG: no significant variation with fish oil (97 ± 25 vs. 90 ± 26 mg/dl) compared to baseline.

TC: no significant variation (298 ± 41 vs. 300 ± 49 mg/dl) compared to baseline.

HDL: no significant variation (51 ± 16 vs. 53 ± 21 mg/dl) compared to baseline.

LDL: no significant variation (228 ± 46 vs. 228 ± 50 mg/dl) compared to baseline.

apo AI: no significant variation (116 ± 47 vs. 127 ± 47 mg/dl) compared to baseline.

apo B: no significant variation (205 ± 44 vs. 204 ± 42 mg/dl) compared to baseline.

Lp(a): no significant variations compared to baseline.



	Barbir et al. 1992

Am J Cardiol 1992;70:1596-1601

[UK]
	To determine and compare the efficacy and safety of Maxepa and bezafibrate in cardiac transplant patients.
	Randomized, open trial.
	12 weeks (3 months) on fish oil


	10 g/d fish oil (Maxepa)

400 mg bezafibrate

Compliance:

Not reported
	87 cardiac transplant recipients with hyperlipidemia were recruited.  Most patients were on immunosuppression drugs. 

Fish oil group: n=44

Bezafibrate group: n=43

Two subjects in the fish oil group withdrew because of nausea and one subject in the bezafibrate group withdrew because of adverse effects of the drug.
	TG: ↓ with fish oil (36%) and bezafibrate (31%) at 1 month. The changes were maintained at 2 and 3 months.
TC: NS effect of fish oil, ↓ with bezafibrate. The changes were maintained at 2 and 3 months.
LDL: NS effect of fish oil, ↓ with bezafibrate. The changes were maintained at 2 and 3 months.
HDL: NS effect of fish oil, ↑ with bezafibrate. The changes were maintained at 2 and 3 months.
apo A1: NS effect of fish oil, ↑ with bezafibrate. The changes were maintained at 2 and 3 months.
apo B: NS effect of fish oil, ↓ with bezafibrate. The changes were maintained at 2 and 3 months.

Lp (a): ↑ with fish oil (23%) and with bezafibrate (18%). The changes were maintained at 2 and 3 months



	Berrettini et al. 1996

Thrombosis & Haemostasis 1996;75(3):395-400

[Italy]
	To examine the effect of 3g/d n-3 on plasma lipids and hemostatic factors in patients with chronic atherosclerotic diseases.
	Randomized

double-blind, controlled trial.
	16 weeks


	3 g/d EPA+DHA ethyl esters

EPA:DHA = 1.46

(Seacor capsules)

Control: corn oil
	39 w/ chronic vascular atherosclerotic diseases.

Test: 20

Control: 19

1 dropout placebo group

Compliance:  capsule count
	TG:  ( with time effect (P=0.003) beginning with a significant difference after the 2nd week (P=0.0009)

TC:  NS 

LDL:  ( (P=0.0089), time effect (P=0.0014)

HDL: ( with time effect (P=0.0001), time to treatment interaction (P=0.0002), linear trend over time (P=0.18x10-6)



	Boberg et al. 1992

Eur J Clin Nutr 1992;22:645-650

[Sweden]
	To determine the effects of n-3 FAs on serum lipids, glucose homeostasis in patients with NIDDM.
	Randomized, double-blinded, placebo controlled, crossover trial.
	8 weeks on each treatment.

The subjects were initially randomized to either the olive oil or fish oil group for 8 weeks and then the treatments were switched for 8 weeks.

No washout period.
	3 g/d of EPA + DHA (1.8 g/d of EPA and 1.2 g/d DHA) (2 capsules of MaxEPA/d) (fish oil group)

Olive oil (placebo group)

Compliance:

Capsule counts and FAs analyses in plasma and platelets
	14 NIDDM subjects (12 men and 2 women) receiving dietary treatment for at least one year were recruited.  Most of the subjects were on hypoglycemic drugs and some patients were receiving hypertension treatment.
	TG: ↓ significantly (27%, p<0.01) with fish oil treatment compared to the baseline.

TC: No change with fish oil.

LDL: There was an ↑ in LDL (6%, p=0.05) with fish oil and a ↓ in LDL (7%, NS) with olive oil when compared to the baseline levels.  The changes during the fish oil and oil olive periods were significantly different (p<0.001).
HDL: NS ↑ (8%) with fish oil.

VLDL: VLDL TG ↓ significantly (36%, p<0.05) with fish oil treatment compared to the baseline.  The changes with fish oil treatment were significantly different from the changes observed with the placebo (p<0.01).
LDL/HDL: No change in the ratio with fish oil treatment but ↓ by 10% during the placebo period. 

Apolipoprotein B: No change with fish oil treatment but ↓ by 7% with olive oil.  The changes during the two treatment periods were significantly different (p=0.01).

Apolipoprotein A1: ↓ by 6% with fish oil treatment and ↑ by 3% with olive oil. The changes during the two treatment periods were significantly different (p<0.05).



	Bonnema et al. 1995

Diab Nutr Metab 1995;8:81-87

[Denmark]
	To compare the effects of fish oil and olive oil on small vessel compliance in diabetic patients with incipient vascular complications. 
	Randomized, double-blind parallel trial.
	24 weeks (6 months)
	2.331 g/d EPA + DHA (1.407 g/d of EPA and 0.924 g/d of DHA, 6 Pikasol® capsules per day) (fish oil group)

Olive oil group

Compliance:

Capsule count
	27 type I and type II diabetic patients (15 men, 13 women) (insulin treated) without hypertension or hyperlipidemia were recruited.  

Fish oil group: n=14

Olive oil group: n=13

One subject (of 14) in the olive oil group dropped out because of dyspeptic discomfort.
	TG: NS change with fish oil compared to the baseline or olive oil.
TC: NS change with fish oil compared to the baseline or olive oil.
HDL: NS change with fish oil compared to the baseline or olive oil.



	Borthwick 1998

Clin Drug Invest 1998;15(5):397-404

[U.K.]
	To investigate the effects and tolerability of an n-3 ethyl ester concentrate on serum lipid concentrations in patients with hyperlipidemia.
	Randomized

Double-blind,

Placebo-controlled

Multi-center
	12 weeks

(10 week run-in controlled diet, 12 weeks n-3)


	3.4 g/d EPA+DHA

(4 1-g Omacor capsules @85% EPA+DHA)

Control: Corn oil

Compliance: 

7 interview occasions 
	47 patients attending any of the participating study centers; and

w/hyperlipidemia

TG 2-10 mmol/L,

TC (5.2 mmol/L

Test 29

Control 26

@ 80% men both groups

55 patients randomized, 

8 dropouts
	TG:  ( vs. baseline (p=0.0001) & vs. control (p<0.0001)

TC:  NS

HDL: ( NS both groups

Serum Lipids:  ( EPA+DHA (p<0.0001)

	Chin and Dart 

1994

Clin Exp Pharma Physiol

1994;21:749-55

[Australia]
	To examine the therapeutic restoration of endothelial function  in hypercholesterolemic subjects by fish oils.
	Randomized, patient-blind, placebo controlled study design.
	4 weeks (28 days)
	5.88 g/d EPA + DHA (3.56 g EPA and 2.32 g DHA, given as 20 g/d maxEPA capsules, which is equivalent to approximately 340 g of mackerel or 500 g salmon).

Placebo was a mixture of celestial, safflower and olive oils given in capsules at 20 g/d. This mixture has previously been shown to have no effect on forearm vascular reactivity.
	23 subjects

7 normal TC controls (males, mean age 52.3 ± 3.3 years).

9 high-TC controls (7 males and 2 females, mean age 49.6 ± 4.2 years); 5 were previously untreated and 4 had tx (simvastin and/or questran) withdrawn from a minimum of 4 weeks prior to study.

6 hypercholesterolemic subjects (6 males and 1 female; mean age 44.3 ± 4.9 years) given fish oil.  These subjects were either previously untx, or their lipid-lowering therapy was withdrawn for a minimum of 4 weeks, during which time they consumed mixed oil placebo capsules before switching to fish oil capsules.

6 (4 males, 2 females) untreated subjects were treated with lipid lowering drugs for 4 weeks.
	TG: No differences between the groups at baseline. Dietary fish oil had no effect in hypercholesterolemic subjects.

TC: Mean TC levels were higher (58.9%) at the time of the study in hypercholesterolemic subjects compared to the control subjects. Dietary fish oil had no effect on TC levels in hypercholesterolemic subjects. ( significantly with lipid-lowering therapy.

LDL: Mean LDL levels were higher (89%) at the time of the study in hypercholesterolemic subjects compared to the control subjects. Dietary fish oil (6.97 ± 0.73 mmol/l) had no effect on LDL levels in hypercholesterolemic subjects compared to baseline (6.29 ± 0.38 mmol/l). ( significantly with lipid-lowering therapy.

HDL: No differences between the groups at baseline. Dietary fish oil had no effect in hypercholesterolemic subjects.

 

	Christensen et al. 1995

Nutr Res 1995;15(1):1-8

[Denmark]


	To examine the effect of n-3 supplementation on ventricular arrhythmias and plasma lipids and lipoproteins.
	Randomized,

double-blind,

placebo-controlled trial.
	16 weeks
	4.3 g/d EPA+DHA

(Pikasol triglyceride capsules)

Control:  corn oil

Compliance: Plasma FAs analysis
	19 patients discharged from Aalborg Hospital Dept Cardiology with diagnosis of ventricular tachyarrhythmia.

Test: 9

Control: 10


	TG:   ( (P<0.05)

TC:  NS test; ( control (P<0.05)

LDL:  NS test; ( control (P<0.05)

HDL: NS



	Connor et al. 1993

Annals of New York Academy of Sciences 1993;683:337-340

[U.S.]
	To determine the long-term effects of fish oil on plasma lipids, lipoprotein and gylcemic control in hypertriglyceridemic patients with NIDDM.
	Randomized, double-blind, placebo controlled crossover trial.
	24 weeks

6 months on each treatment without a washout period.

Initial 3-month baseline period on eucaloric low fat, high complex carbohydrate diet prior to assignment of treatments. 


	6 g/d of EPA + DHA (4.1 g/d EPA, 1.9 g/d DHA; 15 g/d of fish oil (Promega®) fish oil)

15 g/d olive oil: placebo

Compliance:

Not reported


	16 hypertriglyceridemic subjects (3 women, 13 men) with NIDDM were recruited.  The subjects received hypoglycemic agents or hypoglycemic agents with insulin.
	TG: ↓ significantly (p<0.0004) with fish oil (42%, 260 ± 98 mg/dl) compared to the olive oil (449 ± 254 mg/dl).
TC: Slight ↑ compared to baseline with fish oil, non-significant difference between the groups.

LDL: ↑ significantly with fish oil (145 ± 33 mg/dl) compared to the olive oil (117 ± 31 mg/dl, p<0.0003) and baseline (114 ± 31 mg/dl).

HDL: No change with either fish or olive oil.
VLDL: ↓ significantly (p<0.0001) with fish oil (41 ± 14 mg/dl) compared to the olive oil (72 ± 38 mg/dl).



	Contacos et al. 1993

Arterioscler Thromb 1993;13:1755-1762

[Australia]
	To determine the safety and efficacy of pravastatin and fish oil alone and in combination for patients with mixed hyperlipidemia and to evaluate their effects on composition of subfraction of VLDL and LDL.
	Randomized, single-blind, placebo-controlled trial.
	6 weeks treatment 

6 weeks run-in phase prior to treatment.
	3 g/d n-3 FAs, EPA/DHA 2:1 (himega 6 g/d)

(fish oil group)

pravastatin group

pravastatin placebo

All subjects were put on combined a fish oil and pravastatin therapy for 12 weeks after the initial 6 weeks on single therapy because they had not achieved desirable lipid levels. 

Compliance:

capsule count


	31 outpatients (men and women) recruited from a lipid clinic at the Royal Prince Alfred Hospital. The subjects had type IIB hyperlipidemia.
	TG: Plasma TG ( by 30% (p<0.05) with fish oil. Nonsignificant ( with pravastatin. When fish oil was added significant (p<0.05) ( in TG compared to week 0.

TC:  No change with fish oil. ( significantly with pravastatin treatment. Significant ( when pravastatin was added to fish oil.
LDL: Nonsignificant ( (13%) with fish oil. ( significantly with pravastatin treatment. Significant ( when pravastatin was added to fish oil.

HDL: No significant changes with any treatments.

apo A-I: No significant changes with any treatments.

apo B: ( significantly with pravastatin treatment. Significant ( when pravastatin was added to fish oil.
LDL Stokes diameter: ( significantly (25 to 25.9 nm) (p<0.05) with fish oil. No change with pravastatin.

LDL composition: No change with any treatments.

VLDL fractions: Significant ( (p<0.05) in VLDL lipids with fish oil, but the composition of VLDL remained unchanged. Nonsignificant ( in VLDL lipid concentration with pravastatin. Further ( with fish oil addition.



	Davidson et al. 1997a

Am J Cardio 1997;80:797-798

[U.S.]
	To examine the efficacy of therapy with simvastatin  (S) plus marine oil (MO) compared with either S or MO alone in patients w/ combined hyperlipidemia.
	Randomized

double-blind,

placebo-controlled trial.
	12 weeks
	3.6 g/d EPA+DHA

in SuperEPA marine oil (MO)

EPA:DHA = 1.5

1. 7.2 g MO 

2. 10 mg/d S

3. 10g/d MO + 10 mg/d S

Compliance:

Capsule counts, 85+% compliance for each group.


	29 patients w/ combined hyperlipidemia

LDL 160-240 mg/dl

HDL ( 50 or 60mg/dl (male or female)

TC 200-600 mg/dl

Test groups:

1. n=10

2. n=10

3. n=9

1 drop out


	TG:  ( MO (p<0.05),  ( S (p<0.01),

( S+MO (p<0.001).  

Less ( in S group than other 2 groups. 

Non HDL: (S (p<0.001) vs. baseline & (<0.05) vs. MO.  ( MO+S (p<0.001) vs. baseline. 

HDL: ( S (p<0.05),

( S+MO vs. baseline & MO group (p<0.05). MO group NS.

TC/HDL:  MO ( NS. 

( S vs. baseline (p<0.001) & vs. MO (p<0.05). ( S+MO vs. baseline (p<0.001) & vs. MO (p<0.05).



	Davidson et al. 1997b

Journal of American College of Nutrition 1997;16(3):236-243

[U.S.]


	To determine the effects of high doses of DHA on serum lipids in individuals with combined hyperlipidemia (CHL) and to evaluate the bioavailability of DHA administered in a triglyceride form.
	Randomized, double-blind, placebo-controlled study with 3 parallel groups.
	6 weeks

6 week dietary run-in period

4 weeks placebo run-in period followed by 6 weeks on treatment with placebo or DHA.


	2.5 g/d of DHA as triglyceride (6 g/d of DHASCO®, produced from microalgae)

1.25 g/d of DHA + placebo (3 g/d of DHASCO)

6 g/d of placebo (mixture of corn and soybean oil)

Compliance: Measured (method not specified)


	26 subjects with CHL (LDL 130-220 mg/dl; TG 150-400 mg/dl) were recruited from Chicago.

2.5 g/d DHA group: 9 subjects

1.25 g/d group: 9 subjects

Placebo group: 8 subjects (1 subjects dropped out due to personal reasons)
	TG: ↓ significantly with 1.25 (20.9%) and 2.5 g/d of DHA (17.6%) (p<0.01 for both groups).  The maximal effect was observed with the lower dose.  No change in the placebo group. Changes in serum TG was associated with changes in non-HDL (r=0.46, p<0.06) and HDL (r=-0.47, p<0.06), but not with LDL changes.
LDL: ↑ significantly (13.6%, p<0.001) in the 2.5 g/d DHA group. A dose-dependent ↑ in LDL was observed with increasing doses of DHA (r=0.35, p<0.09). NS changes from baseline in the placebo and 1.25 g/d/ DHA groups.
HDL: ↑ by 6% in both groups supplemented with 1.25 or 2.5 g/d of DHA (p<0.03).  Slight but NS ↑ in the placebo group (5.2%).

Non-HDL: ↑ significantly (5.7%, p<0.04) in the 2.5 g/d DHA group. NS changes from baseline in the placebo and 1.25 g/d/ DHA groups. 

Prior to the treatment, significant negative correlations between phospholipid DHA with LDL and non-HDL concentrations were observed, and the variability in non-HDL and LDL concentrations was explained by phospholipid DHA levels. After 6 weeks of treatment with DHA these correlations did not exist. No association between plasma DHA and TG or HDL levels was observed before or after treatment.

A dose-dependent ↑ in plasma phospholipid DHA levels was observed (r=0.94, p<0.0001).  The DHA levels ↑ by 3 fold in the group taking 2.5 g/d of DHA. Palmitoleic acid, AA and oleic acid ↓ in both DHA groups. 



	Du Plooy, et. al.

1992

Prostaglandins Leukotrienes and Essential Fatty Acids

1992;46:315-21

[South Africa]
	To examine the cumulative dose response effects of EPA and DHA on BP, plasma lipid profile and diet pattern in mild to moderate essential hypertensive patients.
	Randomized, single-blind, placebo controlled study design.
	24 weeks

A run-in period of 4 weeks was used to screen subjects based on blood pressure, followed by 6 weeks tx. each with 4 increasing cumulative doses of fish oil. 
	13.333 g/d EPA + DHA (10 g/d EPA and 3.333 d/d DHA) for 6 weeks preceded by

1.333 g/d EPA + DHA (1.0 g/d EPA and 0.333 g/d DHA) for 6 weeks  preceded by

0.133 g/d EPA + DHA (0.10 g/d EPA and 0.033 g/d DHA) for 6 weeks preceded by

0.013 g/d EPA + DHA (0.010 g/d EPA and 0.003 g/d DHA) for 6 weeks.

Placebo was olive oil, also given as gelatin capsules (with 0.5 ml olive oil).

Compliance:

Plasma FAs analysis.
	26 subjects

Mildly hypertensive (diastolic BP( 96 but ( 120 mm Hg), black, ages 21-65 years old.

Olive oil control, 

n = 12

Fish oil group,

 n = 14
	TG: No effects seen within or between groups.

TC: No effects seen within or between groups, except for a transitory ( in the placebo group at 18 weeks (p<0.025).

HDL: No effects seen within or between groups.

HDL:TC: No effects seen within or between groups.



	Engstrom et al. 1996

Prostaglandins, Leukotrienes and Essential Fatty Acids

1996;54(6);419-425

[Sweden]
	“To investigate the effects of supplementation of a stabilized fish oil with extra vitamin E on the whole blood production of some eicosanoids in man”
	Randomized, double-blind, controlled crossover study


	4 week treatment

with either fish oil or fish oil supplemented with vitamin E, at which point patients crossed over following a six week washout period


	8.85 g/day EPA+DHA (Eskimo-3, 30 ml/day total oil)

5.34 g/day EPA
3.51 g/day DHA

Fish oil group: 30 ml/day fish oil w/ 1.5 IU/g vit.E

Supplemented group: 30 ml/day fish oil w/ 4.5 IU/g vit. E

Compliance:

Subject reports and fish oil count, as well as plasma fatty acid analysis
	12 men with normal to slightly raised triglyceride levels.  3 subjects are receiving medication for uncomplicated hypertension, 1 had suffered MI, 1 had type 2 diabetes, 2 were being treated for high cholesterol


	TG: significantly ↓ with fish oil (2.1 ± 0.6 vs. 1.2 ± 0.2 mmol/l, p<0.001) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

Plasma EPA and DHA ↑ significantly  (p<0.001) compared to baseline.



	Eritsland et al. 1994b

Scand J Clin Lab Invest

1994;54;273-280

[Norway]
	Examine the long-term effects of n-3 fatty acids on serum lipids and glycemic control in moderately hypertriglyeridemic patients undergoing coronary bypass grafting
	Randomized controlled trial
	24 weeks (6 months)
	3.4 g/day EPA+DHA (K 85 fish oil concentrate, 4 g of fish oil)

2.07 g/day EPA

1.28 g/day DHA

Control group

Compliance:

FA analysis


	57 patients suffering from stenosing coronary artery disease who had undergone coronary artery bypass grafting (CABG) with elevated serum TG levels, but not defined to have diabetes

All patients received either aspirin or warfarin

Fish oil group: 28 patients

Control group 29 patients
	TG: significant ↓ in fish oil (33.2%) but not in the control group (11.1%) compared to baseline. Significant differences between the groups (p=0.002).

TC: no significant differences compared to control.

HDL: no significant differences compared to control.

LDL: no significant differences compared to control.



	Eritsland et al. 1995a

Am J Clin Nutr 1995;61:831-6

[ Norway]
	To investigate the long-term metabolic effects of n-3 FAs in patients with coronary artery disease.
	Randomized

controlled trial, no placebo 

(Not blinded)
	36 weeks

(9 months)
	3.4g/d EPA+DHA

2.1 g/d EPA

1.3 g/d DHA

(4 g/d Omacor fish oil)

Control:  Unsupplemented

Compliance:

Serum FAs
	511 patients 

w/stenosing coronary artery disease who were undergoing bypass surgery.

260 test

251 control

(99 drop outs)

@85% males
	TG: (  (P<0.0001) 

TC: NS between groups

LDL: NS between groups

HDL: NS between groups

apo A: NS between groups

apo B: NS between groups

Serum FAs profile:  ( n-3 & n-6 (p<0.0001).



	Eritsland et al. 1995c

Blood Coagulation and Fibrin. 1995. 6:17-22

[Norway]
	To assess the long-term effects of a moderate dose of n-2 polyunsaturated fatty acids on hemostatic variables in patients with coronary artery disease
	Randomized,  controlled
	9 months

(starting on the second postoperative day)
	3.32 g/day EPA + DHA from

4 g/day fish oil

(1 g fish oil capsules contained 51% EPA, 32% DHA, and 3.7 mg vitamin E) ( 

antithrombotic treatment with aspirin or warfarin

Compliance: serum phospholipid fatty acids
	511 patients undergoing coronary artery bypass surgery

mean age: 59.9 years (fish oil group); 59.4 years (control group)

% male: 85.8% (fish oil group); 87.6% (control group)

Aspirin + n-3 FA: 143

Aspirin alone: 148

Warfarin + n-3 FA: 174

Warfarin alone: 145


	TG:  ( significantly (-19.1%) in fish oil group, p<0.0001 when compared to control group


	Eritsland et al. 1996

Am J Cardiol 1996;77:31-36

[Norway]
	To examine the effects of fish oil (rich in n-3 FAs) supplementation on 1-year graft occlusion rate in patients under going coronary artery bypass surgery.
	Randomized, controlled trial.
	52 weeks (1 year)
	3.32 g/d of EPA+DHA (Omacor® fish oil capsules as ethyl esters) 

EPA=2.04 g/d DHA=1.28 g/d 

Treatment: fish oil capsules + either warfarin or aspirin

Control:  warfarin or aspirin  

Compliance: serum phospholipid fatty acid analyses, capsule count.
	556 patients admitted for coronary artery bypass grafting.

Treatment: 289 subjects

Control: 267 subjects 


	TG: ↓ (p<0.001)

TC: NS between groups

LDL: NS between groups

HDL: NS between groups



	Fasching et al. 1996

Horm Metab Res 1996;28:230-236

[Austria]
	To determine the effects of n-3 FAs on plasma lipid profile and glucose metabolism and to compare its effects on a molar basis with that of Gemfibrozil in hyperlipidemic NIDDM patients.
	Randomized, open, crossover trial.
	2 weeks

The subjects underwent a 2-month run-in phase. Then they were randomly assigned to either fish oil or Gemfibrozil for 2 weeks.  After 2 weeks the treatments were reversed with a 8-week washout period between the treatments.
	4.674 g/d EPA + DHA as triacylglycerols (2.890 g/d EPA and 1.784 g/d DHA, EPAX5000TG) (fish oil)

Gemfibrozil 900 mg and equaled 25% of the ingested molar amount of n-3 FAs.

Compliance:

Plasma EPA and DHA levels.
	10 hyperlipidemic subjects with NIDDM were recruited in the diabetes outpatient clinic. 

Initially 13 subjects were recruited but 3 subjects were excluded for the following reasons: one subject developed acute pancreatitis, one subject had problems with venous blood sampling and one patient left the country.
	TG: ↓ by 18% (p<0.01) with fish oil and 39% (p<0.001) with Gemfibrozil treatment. Significant ↓ on 2400 kcal diet during the run-in period.
TC: ↓ by 6% (p<0.05) with fish oil and 13% (p<0.01) with Gemfibrozil treatment. Significant ↓ on 2400 kcal diet during the run-in period.
LDL: No significant ↓ with fish oil (baseline 4.86 ± 1.22 mmol/l, fish oil 4.78 ± 1.24 mmol/l), but a 15% ↓ (p<0.01) with Gemfibrozil treatment.
HDL: No effect of either treatment on HDL2 and HDL3.
VLDL: ↓ by 34% (p<0.001) with fish oil and 50% (p<0.001) with Gemfibrozil treatment.

VLDL-TG: ↓ by 27% (p<0.01) with fish oil and 44% (p<0.01) with Gemfibrozil treatment.
apo A: No effect of either treatment.

apo B: ↓ by 10% (p<0.05) with fish oil and 17% (p<0.01) with Gemfibrozil treatment.




	Fisher et al. 1998

J Lipid Res 1998;39:388-401

[U.S.]
	The aim of the study was to examine the effect of dietary fish oil on apo B metabolism in hypertriglyceridemic, NIDDM subjects on isocaloric, isofat diets.
	Controlled, crossover trial.
	3 weeks (21 days)

The subjects were fed safflower oil for 21 days and then fish oil for 21 days with a 1-month washout period between the two diets.
	0.249 g/d (249 mg/g of EPA +DHA (1 g menhaden oil capsules)) (fish oil group)

<1 mg/g of n-3 oils from safflower (safflower group)

Compliance:

Not reported
	5 NIDDM subjects (1 female and 4 males) were recruited and admitted to the Clinical Research Center.  The subjects received a weight maintenance diet for the duration of the study.
	TG: ↓ significantly (p<0.01) with fish oil supplementation (safflower 591 mg/dl, fish oil 201 mg/dl).
TC: No significant change with fish oil.
LDL: No significant ↑ with fish oil (average: safflower 77 mg/dl, fish oil 107 mg/dl, p<0.08)
HDL: No significant ↑ with fish oil.
VLDL: ↓ significantly (p<0.01) with fish oil supplementation (safflower 410 mg/dl, fish oil 62 mg/dl).

IDL: ↓ significantly (p<0.01) with fish oil supplementation (safflower 194 mg/dl, fish oil 111 mg/dl).
apo B: No significant change with fish oil. VLDL-apo B (p<0.04) and LDL-apo B (p<0.03) levels ↓ significantly, but IDL-apo B levels did not change. 
VLDL-TG/VLDL-apo B: NS ↓ with fish oil.

IDL-TG/IDL-apo B: NS ↓ (p<0.07) with fish oil.

LDL/LDL-apo B: NS change with fish oil.

Data on kinetic/compartmental modeling and apo B metabolism is not discussed in this summary.



	Goh et al. 1997

Diabetologia 1997;40:42-52

[Canada]
	To examine the effects of n-3 fatty acids on plasma lipid, and lipoprotein fatty acid content of NIDDM individuals.
	Randomized, double-blind, crossover trial.
	12 weeks (3 months) on each treatment (fish oil or linseed oil) with an initial 3-month olive oil placebo period.

The subjects were assigned to a high polyunsaturated/saturated group (high P/S, n=10) or a low polyunsaturated/saturated group (low P/S, n=18) based on 7 day diet analysis. They were then given olive oil for 3 months.  After the placebo period the treatments were started in each group.
	35 mg/kg/d of EPA+DHA (fish oil group)

35 mg/kg/d of linolenic acid: Linseed oil group

Olive oil: placebo

Compliance:

EPA and DHA levels in lipoproteins, pill counts, telephone or personal interview
	28 NIDDM patients were recruited from the outpatient Metabolic Clinic at the University of Alberta Hospital.  
	TG: ↓ significantly (p<0.05) in both the high P/S group and low P/S group with fish oil compared to linseed oil or placebo.  Low P/S group: fish oil 1.52 ± 0.19, linseed oil 2.18 ± 0.31, olive oil 2.13 ± 0.31 mmol/l.  High P/S group: fish oil 1.36 ± 0.46, linseed oil 2.33 ± 0.77, olive oil 1.94 ± 0.54 mmol/l.

TC: Not influenced by the type of n-3 fatty acids consumed.

LDL: Fish oil and linseed oil did not affect the plasma LDL levels. Low P/S group: fish oil 4.08 ± 0.23, linseed oil 3.98 ± 0.31, olive oil 3.79 ± 0.19 mmol/l.  High P/S group: fish oil 3.35 ± 0.23, linseed oil 3.20 ± 0.20, olive oil 3.33 ± 0.21 mmol/l.

EPA and DHA content ↑ in all lipoprotein lipid classes.



	Goode et al. 1997

Circulation

1997;96:2802-2807

[UK]
	“To examine the effects of fish oils given to hypercholesterolemic patients on small artery function in vitro”.
	Randomized, double-blind, placebo controlled trial
	12 weeks (3 months)
	3 g/day EPA+DHA (Maxepa fish oil capsules,  assumed 1 g capsules for a total of 10 g/day oil) 1.8 g/day EPA,

1.2 g/day DHA

Control group: olive oil (assume 1 g capsules for 10 g/day oil)

Compliance:

Pill count
	28 subjects recruited either through the hospital (treatment) or by advertisement (control)

Study group:  8 hypercholesterolemic  (HC) patients and 6 healthy age-sex matched control individuals 

control group: 8 hypercholesterolemic  (HC) patients and 6 healthy age-sex matched control individuals
	TG: NS change with fish oil compared to baseline in either HC or control patients.

TC: NS change with fish oil compared to baseline in either HC or control patients.

LDL: NS ↓ with fish oil in HC patients (5.98 ± 0.16 5.77 ± 0.15 mmol/l) and control patients (3.13 ± 0.34 – 3.06 ± 0.29 mmol/l) compared to baseline.

HDL: NS change with fish oil compared to baseline in either HC or control patients.

EPA and DHA ↑ significantly  compared to baseline in red blood cell membrane.



	Gray et al. 1996

Pharmacotherapy

1996;16(2):295-300

[U.S.]
	“To evaluate the effects on n-3 fatty acids on blood pressure control and lipid levels”
	Randomized, double-blind controlled trial
	8 weeks
	3.4 g/day EPA + DHA (menhaden oil produced by NMFS and provided by NIH, 18 g of total oil)

2.16 g/day EPA

1.28 g/day DHA

Control group: 18 g/day corn oil

Compliance:

Pill count
	19 subjects (all male) with essential hypertension which was not optimally controlled with one or more antihypertensive drugs

fish oil group: 9 subjects

control group: 10 subjects

All subjects continued to take antihypertensive drugs and maintain their normal dietary habits.
	TG: significant ↓ at 4 weeks (40.9%, p<0.05) compared to baseline, but ↑again at 8 weeks so that TG levels were not significantly different from baseline.

TC: no significant change compared to baseline.

HDL: no significant change compared to baseline.

LDL: significant ↑ at 4 weeks (13.5%) and at 8 weeks (19.1%) compared to baseline (both ps<0.05) 



	Grundt et al. 1995

J Internal Med 1995;237:249-259

[Norway]
	To determine the effect of n-3 FAs as ethyl ester (K85) on several interacting atherogenic risk factors, including insulin metabolism, blood lipid and lipoprotein levels and BP in hyperlipidemic patients who are not responding to therapeutic diet.
	Randomized, double-blind, placebo controlled trial.
	12 weeks on K85

10 weeks run-in period
	3.4 g/d of EPA+DHA (K85) (n-3 PUFAs group)

4 g/d corn oil (corn oil group)

Compliance: fish intake, capsule counts, serum phospholipid fatty acid analyses
	57 subjects were recruited from 1 center with serum TG of  ( 2.0 mmol L-1 and of ( 15.0 mmol L-1and  serum TC of ( 6.0 mmol L-1.

n-3 PUFAs group: 28 subjects

Placebo group: 29 subjects
	TG: ( significantly (28%, p<0.05, as early as 4 weeks) after 12 weeks of n-3 supplementation compared to baseline levels. A significant transient ( was observed with corn oil at 4 weeks but NS ( was noted by 8 and 12 weeks.

TC: ( significantly (p<0.05) in both groups.

HDL: ( significantly at 4 and 8 weeks (p<0.05) with n-3 PUFAs. The increase was NS at 12 weeks. 

Lp(a): No significant changes with n-3 PUFAs.

apo A: No significant changes with n-3 PUFAs in apo A-1.

apo B: ↓ significantly in corn oil group but not in n-3 PUFAs group.


The EPA and DHA levels in serum phospholipids increased significantly (p<0.05) with n-3 PUFAs supplementation.



	Grundt et al. 1999

Thromb Haemost

1999;81:561-5

[Norway]
	“To assess the influence of n-3 fatty acids on homocysteine and several coagulation factors.”
	Randomized, double-blind placebo controlled trial
	12 weeks following a 10 week run-in dietary adjustment period
	3.4 g/day EPA+DHA (4 g/day fish oil capsules)

Control group: 4 g/day corn oil

Compliance:

Pill count, fish intake, and fatty acid profile
	56 patients (51 males and 6 females) with combined hyperlipidemia who received no antihyperlipemic medication

Treatment group: 28 patients

Control group: 28 patients

One subject of the 57 recruited was withdrawn for administrative reasons.
	TG: 28% ( after 12 weeks of fish oil supplementation compared to baseline (p<0.05).

HDL ( significantly (p<0.05) after 4 and 8 weeks of fish oil treatment. 

TC: ( significantly in both groups (p<0.05).

Serum phospholipids EPA and DHA levels ( significantly in the treatment group (p<0.05).

	Haglund et al. 1992

Nutrition Research 1992;12:455-468
[Sweden]
	To study the effect of the degree of purification of fish oils on various serum lipid parameters, atherogenic index, and fibrinogen.
	Randomized

Double blind

Placebo-controlled

Cross-over
	4 weeks
	5.4 g EPA ONLY in

1. 30 ml Eskimo-3 semi-purified fish oil (SPFO)

or

2. 30 ml KABI highly purified fish oil (HPFO)

Control:  30 ml Soybean oil

Compliance:

Interview, measure remaining oil, serum FAs analysis
	13 in each group -

SPFO:

8 male, 5 female

Avg TG: 1.9 mmol/l

Avg TC: 5.4 mmol/l

HPFO:

9 male, 4 female

Avg TG: 2.7 mmol/l

Avg TC: 5.6 mmol/l


	TG:  ( 45% SPFO vs. baseline (p<0.05). ( 43% HPFO vs. baseline (p<0.01).

TC: ( SPFO vs. baseline (P<0.05). 

( HPFO (NS).

LDL calculated: NS ( SPFO vs. baseline, NS ( HPFO vs. baseline

HDL:  ( 17% SPFO vs. baseline (p<0.01).

( HPFO (NS) vs. baseline

apo A: ( SPFO 19% vs. baseline (p<0.05).

( HPFO (NS) vs. baseline



	Haglund et al. 1993

Nutrition Research 1993;13:1351-1365

[Sweden]
	To study the effects of fish oil supplemented with pyridoxine and folic acid on risk factors for cardiovascular disease. 
	Double blind

crossover
	4 weeks test

5 weeks washout

4 weeks crossover


	30 ml/d fish oil (FO) alone or with 80 mg pyridoxine and 10 mg folic acid.

(Eskimo-3 fish oil, 19% EPA, 13% DHA)

Compliance:  interview, measure remaining oil after trial.


	12 males, healthy or with slightly increased blood lipids


	TG:  ( (P<0.01) FO alone vs. baseline

TC:  NS

LDL (calculated): ((NS)

HDL:  ( (P<0.05) FO alone vs. baseline

Results from FO plus pyridoxine and folic acid not reported here.

	Haglund et al. 1998

Nutr Biochem 1998;9:629-635

[Sweden]
	To compare the effects of fish oil and fish oil + evening primrose oil (FO+PEO) on plasma phospholipids, blood lipids, glucose, homocysteine, fibrinogen and fibrinolysis.
	Double-blind, crossover trial.
	8 weeks

4 weeks on fish oil

5 weeks wash out period

4 weeks on FO+PEO.
	32% EPA+DHA mixture (30 ml fish oil (ESKIMO-3®)

19% EPA

13% DHA (fish oil group)

FO+EPO (30 ml) 

Compliance: interview, capsule counts, plasma phospholipids FAs analyses.


	12 healthy subjects or with moderately increased blood lipids (10 men, 2 post menopausal women) 


	TG: ↓ significantly by 36% and 29% respectively after fish oil (P<0.01) and FO+EPO treatment (before and after comparison), but no significant difference between the groups. 

TC: Small changes in TC with both treatments.

LDL: Small changes in TC with both treatments.

HDL: ( by 6 and 5% respectively in the fish oil and FO+EPO groups.



	Harris et al. 1993

J Nutr Biochem 1993;4:706-712

[U.S.]
	To determine how rapidly serum lipoprotein levels and fatty acid composition change after n-3 supplementation and return to normal levels in hypertriglyceridemic patients and to evaluate how n-3 FAs alter the susceptibility of lipoproteins to Cu-induced oxidation.
	Randomized, double-blind, placebo- controlled trial. 
	4 weeks (fish oil)

4 weeks placebo

1 week washout period
	n-3 FAs as ethyl esters 1 capsule per 10 kg bw/d (1 g n-3 FAs per capsule)

olive oil (placebo)

Compliance: capsule counts
	10 mildly (9 men and 1 woman) hypertriglyceridemic patients were recruited from the Lipid and Arteriosclerosis Prevention Clinic at the University of Kansas Medical Center.
	TG: ( significantly (37%, p<0.001) with n-3 FAs.

LDL: ( significantly (23%, p<0.02) with n-3 FAs

apo B: LDL apo B ( by 22% and plasma apo B (  by 10% (p<0.02) with n-3 FAs

HDL: HDL2 ( by 56% (p<0.02) with n-3 FAs.

Lp(a): ( but not significantly with n-3 FAs.

Plasma phospholipid EPA and DHA levels ( significantly (p<0.001 for both) with n-3 FAs.

No effect of placebo was observed on any parameters.

The diets remained stable during both periods.



	Harris et al. 1997

Journal of Cardiovascular Risk

1997;4:385-391

[U.S.]
	To examine the effects of Omacor on severe hypertriglyceridemia 
	Randomized, double-blind, prospective parallel-group placebo controlled study
	16 weeks following a 4 week dietary run-in period
	3.4 g/day EPA+DHA (Omacor concentrated EPA & DHA as ethyl esters, 4 g total supplement)

1.92 g/day EPA

1.52 g/day DHA

placebo group: corn oil

Compliance:

Study reports compliance rate, but does not state the nature of the measure.
	42 patients with elevated serum triglycerides

study group: 22 patients

control group 20 patients
	TG: significant ↓ with Omacor (-45 ± 23%) and ( with placebo (16 ± 35%) compared to baseline.  Significant difference in the changes from baseline between the groups (p<0.0001).

TC: significant ↓ with Omacor (15%) from baseline compared to placebo (p=0.001).

TC:HDL: significant ↓ with Omacor (20%, p=0.0013) compared to placebo.

LDL: significant ↑ with Omacor from baseline (32%) compared to the placebo (2.05 ± 0.93 vs. 2.69 ± 0.98 mmol/l). Significant difference in the changes from baseline between the groups (p=0.0014).

VLDL: significant ↓ with Omacor (32%, p=0.0001) compared to placebo.

HDL: significant ↑ with Omacor from baseline (13%, p=0.004) compared to placebo.

Apo A1: no significant change from baseline in both groups.

Omacor significantly ↑ levels of  EPA (p<0.001), DHA (p<0.001), linoleic (p<0.02) and AA (p<0.02) in serum phospholipids.



	Hellsten, et. al.

1993

Current Med Res Opinions

1993;13(3):133-39

[Sweden]
	To examine the effects on fibrinolytic activity of corn oil and a fish oil preparation  enriched with n-3 PUFAs in a long term study.
	Double-blind, randomized, controlled trial.
	20 weeks 

(5 months)


	2.0 g/d on n-3 PUFAs.  Exact intake of EPA + DHA was not specified.  The fish oil was given as a total of six 1 g capsules of cod liver oil in 3 capsules twice daily.

Control subjects 

received 6 g/d corn oil preparation, given in three 1 g capsules twice daily.  This corresponded to 0.04 g/d of n-3 PUFAs.


	 40 males and females with TC > 6.5 mmol/l. The ratio of men to women was not specified.

n-3 PUFA group: n=20

Control: n=20

1/41 subjects recruited dropped out.
	TG:  No effects on TG after 5 months in either fish oil (1.45 ± 0.58 vs. 1.45 ± 0.59 mmol/l; p = 0.59) or corn oil groups (1.36 ± 0.48 vs. 1.63 ± 0.84 mmol/l; p = 0.17).

TC: No effects on TC after 5 months in either the fish oil (6.6 ± 1.5 vs. 7.1 ± 1.1 mmol/l; p = 0.28) or corn oil groups (7.1 ± 1.2 vs. 7.1 ± 0.9 mmol/l; p = 0.97). 

HDL: No effects on HDL after 5 months in either fish oil (1.24 ± 0.38 vs. 1.20 ± 0.30 mmol/l; p = 0.66) and corn oil groups (1.15 ± 0.28 vs. 1.09 ± 0.24 mmol/l; p = 0.22).



	Herrmann et al. 1995

Am J Cardiol 1995;76:459-462

[Germany]
	To examine the effects of high dose of n-3 FAs on plasma lipoprotein levels in combination with low energy and low fat diet and exercise.
	Randomized, double-blind, controlled trial.
	4 weeks
	8.5 g/d of n-3 FAs (EPA+DHA and other FAs) 

12 g/d of fish oil  (fish oil group)

Rapeseed oil capsules rapeseed oil group).

Compliance: serum n-3 FAs analyses


	53 male subjects

Treatment: 35

Control: 18

The subjects were ischemic heart disease patients, hospitalized in a rehabilitation sanatorium.
	TG: ↓ significantly (-20.3%) after 4 weeks of fish oil treatment

TC: ↓ significantly in both groups after 4 weeks of fish oil (-12.2%) or rapeseed diet (-14.4%)

LDL: ↓ significantly in both groups after 4 weeks of fish oil (-16%) or rapeseed diet (-20.3%)

HDL: ↑ significantly (+8.3%) after 4 weeks of fish oil treatment 

apo B: ↓ significantly in both groups after 4 weeks of fish oil (-14.2%) or rapeseed diet (-15.2%).

Lipoprotein (a): ↓ by 14% in the fish oil group, but remained unchanged in the rapeseed oil group.



	Howe et al. 1994

Journal of Human Hypertension

1994;8:43-49

[Australia]
	To assess the effects of dietary sodium restrictions combined with fish oil supplementation in hypertensives treated with angiotensin converting enzyme (ACE) inhibitors.
	Randomized, double-blind controlled study
	6 weeks following a 4 week run-in
	5 g n-3 fatty acids (Lipitac Forte fish oil capsules, 8 g total weight)

Placebo group: olive oil

Low sodium groups:  all subjects were place on a low sodium diet. 

Normal sodium groups: eight 600 mg tablets of slow release NaCl

Compliance:

Pill count and urinary sodium excretion in the low sodium groups.
	56 subjects (31 males, 25 female) with uncomplicated essential hypertension on either captopril (45 subjects) or enalapril (11 subjects).  Screening excluded subjects with unstable heart, renal or liver disease, as well as heavy smokers and drinkers.

fish oil: 14 subjects

fish oil +low sodium: 14 subjects

olive oil: 14 subjects

olive oil + low sodium: 14 subjects


	TG: significantly ↓ (27%) compared to baseline, and these changes were significantly greater than those seen in the placebo group (p<0.05).

TC: no significant changes noted



	Hsu et al. 2000

Am J Clin Nutr

2000;71:28-35

[Taiwan]
	To study the relationship between VLDL composition and LDL concentrations in hyperlipidemic patients treated with fish oil
	Clinical trial.
	4 weeks
	3 g/day EPA+DHA (TAMA fish oil capsules, 10 g  fish oil) 1.45 g/d EPA, 1.55 g/d DHA

Control group

Compliance:

Fatty acid analysis
	14 patients (11 men, 3 women) with hypertriglyceridemia, recruited from outpatients at the hospital.

Each patient followed the AHA step 1 diet, but with traditional Chinese composition.  Patients were instructed to discontinue any lipid lowering agents at least 8 weeks before the trial.

Control group: 11 healthy (8 men, 3 women) normolipidemic subjects with height and weight similar to study group.
	TG: ↓ significantly with fish oil (5.22 ± 1.68 vs. 2.52 ± 0.59 mmol/l, p<0.05) compared to baseline.

TC: ↓ significantly  with fish oil (6.33 ± 0.67 vs. 5.79 ± 0.54 mmol/l, p<0.05) compared to baseline.

HDL: ↑ significantly with fish oil (1.03 ± 0.20 vs. 1.16 ± 0.15 mmol/l, p<0.05) compared to baseline.

LDL: ↑ significantly with fish oil (3.33 ± 0.49 vs. 3.51 ± 0.25 mmol/l, p<0.05) compared to baseline.

VLDL: ↓ significantly with fish oil (1.52 ± 0.23 vs. 0.69 ± 0.18 mmol/l, p<0.05) compared to baseline.

apo AI: no significant variation (37.14 ± 12.5 vs. 38.92 ± 7.5 μmol/l) compared to baseline.

apo B: : ↑ significantly with fish oil (2.05 ± 0.43 vs. 2.27 ± 0.5 μmol/l, p<0.05) compared to baseline.

apo CII: no significant variation (6.74 ± 2.02 vs. 6.51 ± 2.24 μmol/l) compared to baseline.

apo E: : ↓ significantly with fish oil (2.02 ± 0.47 vs. 1.82 ± 0.47 μmol/l, p<0.05) compared to baseline.
LDL particle composition: showed significant ↓ in TG content (p<0.05) but no significant change in cholesteryl ester, free cholesterol or phospholipid.

Fibroblast binding: significant ↓ (p<0.05) in binding of [125I]LDL to fibroblasts compared to baseline.



	Johansen et al. 1999a

J Am Coll Cardiol 1999;33:1619-26

[Norway]
	To determine if n-3 FAs supplementation from two weeks before through six months after angioplasty will reduce the frequency of restenosis. 
	Randomized, placebo-controlled, double-blind prospective trial.
	26 weeks (6  months and 2 weeks)
	5.04 g/d of EPA+DHA capsules (ethyl esters) (Omacor®)

2.7 g/d EPA 

2.34 g/d DHA (treatment)

Corn oil (placebo)

Compliance: serum phospholipid fatty acid analyses, capsule count.
	388 patients

Treatment: 196

Placebo: 192

Patients who were accepted for elective percutaneous transluminal coronary angioplasty were recruited from April 1992 through February 1996. 


	TG: ↓ (p<0.001)

TC: NS differences between the groups. In both groups TC levels at six months were significantly different (p<0.01) from baseline levels (intra group differences). 

HDL: NS

EPA and DHA ↑ significantly (p<0.001) in the Omacor® group.

	Johansen et al. 1999b

Arterioscler. Thromb. Vasc. Biol. 1999 19:1681-1686

[Norway]
	To investigate the effect of  highly concentrated omega-3 fatty acids (EPA and DHA) on circulating levels of some endothelial surface molecules indicative of vascular endothelial function and atherosclerotic activity
	Randomized, 

parallel

controlled
	4 weeks

group I had received 5.1 g/day omega-3 fatty acid for 6 months prior to study

group II were given placebo (corn oil) for 6 months prior to study

both groups received supplementation for 4 weeks


	5 g/day EPA+DHA

(2.7 g/day EPA, 

2.3 g/day DHA)

both groups received supplementation for 4 weeks

Compliance: serum phospholipid fatty acids
	54 male patients with heart disease (age range: 40-74 years)
	TG: slight ↑ (group I); NS ↓ (group II); change significantly different in group II vs. group I (p<0.01) 

TC: slight ↓ (group I); no change (group II)

HDL:  slight ↑ (group I & II)

Group I had higher serum EPA and DHA concentrations at baseline vs. group II (p<0.01); after 4 week treatment period EPA concentrations increased in both groups, but increase was more pronounced in group II vs. group I (p<0.01); DHA decreased in group I but increased in group II after 4 weeks.



	Landmark et al. 1993

Journal of Human Hypertension

1993;7:25-32

[Norway]
	“The present study was carried out to examine the effects of fish oil in males with primary hypertension and elevated lipid levels and particularly to examine the potential role of combining fish oil and nifedipine, a calcium antagonist, on BP and lipid levels.”
	Randomized double-blind, crossover, placebo-controlled study
	4 week treatment with either fish oil or olive oil, after which patient crossed over following a 4 week washout

A third 4 week treatment period followed directly after the second treatment period, in which patients received placebo or fish oil + nifedipine.

There was a 4 week run-in period prior to the study
	4.55 g/day EPA+DHA (fish oil capsules)

1.75 g/day EPA

2.8 g/day DHA

Control group: Olive oil

Compliance:

Not reported


	18 males with hypertension (WHO stage 1-II)

Patients had not been previously treated for hypertension.  None had other diseases which required medical treatment.  Those with bleeding disorders and signs of liver disease or alcohol abuse were excluded.
	TG: Significant ↓ (24%, p<0.01 vs. baseline and p<0.001 vs. placebo).

TC: No significant change from baseline or placebo.
VLDL Significant ↓ (24%, p<0.01 vs. baseline and p<0.001 vs. placebo).
LDL: No significant change from baseline or placebo (4.54 – 4.50 mmol/l for baseline and fish oil respectively, placebo was 4.34 mmol/l).
HDL: No significant change from baseline or placebo.



	Lenzi et al. 1996

Nephron 1996. 72:383-390

[Italy]
	To evaluate the influence of n-3 fatty acid (FA) supplementation in patients with chronic glomerular disease on plasma concentrations of lipoprotein(a) (Lp(a))
	Not randomized, open, prospective
	6 weeks
	7.7 g/day EPA + DHA (9 capsules per day of ethyl esters of n-3 FA (K-85), each capsule containing 1,000 mg fish oil yielding 85% EPA + DHA) - Study B

3 g/day EPA + DHA (12 capsules per day of n-3 FA, each capsule containing 750 mg fish oil (MaxEPA) yielding 33% EPA+DHA) - Study A

Compliance: measured by pill count, n-3 FA in plasma lipids, bleeding time, and serum thromboxane
	8 patients with chronic glomerular diseases

(age range: 19-70 years

6 male/2 female).  One pt had NIDDM;

two pts were hypertensive; five pts were hyper-cholesterolemic

3 subjects were studied twice (studies A and B) and 1 subject was studied 3 times (once on study A and twice on study B)

Study A: n=9 subjects (1 subject studied twice)

Study B: n=4 subjects (all participated in Study A also)  
	TG: ( significantly with both doses; average decrease of -12% with 3 g/day and -24% with 7.7 g/day

TC: NS change

LDL: NS change

HDL: NS change

Lp(a): NS change
Both doses increased the ratio of n-3 to n-6 fatty acids. % plasma concentrations of EPA increased 6 times and DHA doubled with the low dose (3 g/day) and returned to baseline levels 4 weeks after treatment cessation.  % plasma concentrations with the high dose (7.7 g/day) were not significantly different than those for the low dose.



	Lungershausen et al. 1994

J. Hyperten 1994;12(9):1041-1045

[Australia]
	To assess effects of n-3 FAs supplementation on BP and plasma lipids in hypertensives treated with diuretics of beta-blockers.
	Randomized,

double-blind,

placebo-controlled, crossover trial.
	6 weeks n-3

(6 weeks control

ks run-in)
	 3.5 g/d EPA+DHA

1.9 g/d EPA

1.5 g/d DHA

(Omacor capsules)

Control:  corn oil

Compliance:

interview, capsule counts
	42 patients recruited by collaborating general practitioners in Adelaide Australia.  Patients

w/uncomplicated essential hypertension controlled with beta-blockers or diuretic or combo.

@30% male

1 drop out
	TG: (  21% vs. control (p<0.01)  

TC:  NS

LDL:  NS

HDL-2: ( 15% vs. control (P<0.01)

HDL-3:  NS

Similar results in patients taking only beta-blockers.



	Luo et al. 1998

Diabetes Care 1998;21(5):717-724

[France]
	To determine the effects of moderate dose of fish oil on gylcemic control, insulin sensitivity and hepatic glucose production in hypertriacylglycerolemic NIDDM patients.
	Randomized, double-blind, crossover trial.
	8 weeks (2 months)

The subjects first underwent a 2-month dietary run- in period.  Then they were randomly assigned to either fish oil of sunflower oil treatment for 2 months.  After 2 month period the treatments were switched for another 2 months with a 2-month washout period between the treatments.
	1.8 g/d n-3 PUFA

from 6 g/d of fish oil (fish oil group)

6 g/d of sunflower oil (sunflower oil group)

Compliance:

FAs composition in plasma and erythrocyte membrane phospholipids.
	10 men with NIDDM were recruited from the outpatient clinic of the Department of Diabetes.

12 patients were initially recruited but two were excluded for the following reasons: one patient was excluded because he misunderstood the experimental design and the second patient stopped the antidiabetic drug therapy which affected his results.
	TG: Significant ↓ (p<0.05) with fish oil (1.73 ± 0.27 mmol/l) compared to the sunflower oil 2.21 ± 0.35 mmol/l).
TC: No significant effect of either treatment.
LDL: An ↑ with fish oil (2.59 ± 0.21 mmol/l) compared to baseline (2.22 ± 0.20 mmol/l) and sunflower oil treatment (2.49 ± 0.23 mmol/l).
HDL: No significant effect of either treatment on HDL2 or HDL3.
Lipoprotein (a): Significant ↓ (p<0.02) with fish oil (0.14 ± 0.03 g/l) compared to the sunflower oil (0.16 ± 0.03 g/l).
Lipoprotein AI: No significant effect of either treatment.

Lipoprotein AI:AII: No significant effect of either treatment.

apo A1: No significant effect of either treatment.
apo B: No significant effect of either treatment.



	Luostarinen et al. 1995

Nutrition Research 1995;15(7):953-968

[Sweden]
	To determine the effects of supplementation of fish oil with extra vitamin E on some variables of lipid and glucose metabolism and on fibrinolysis on mildly hypertriglyceridemic subjects.
	Randomized, double-blind, crossover trial.

Half subjects were assigned fish oil (FO) treatment and the other half was assigned fish oil + vitamin E (FO+E) for 4 weeks. After 6 week wash out period the treatment was switched for another 4 weeks.
	4 weeks on FO

4 weeks on FO+E

6 weeks washout period
	8.6 g/d of EPA+DHA 

5.4 g/d EPA

3.2 g/d DHA

30 ml/d of fish oil (ESKIMO-3) (FO group)

30 ml/d fish oil + vitamin E (FO + E group)

Compliance: reports from subjects, remaining fish oil after the treatment period and plasma phospholipid FAs analyses


	11 subjects with normal or mildly high TG levels were recruited. 
	TG: ↓ significantly with both fish oil treatments (p<0.001).
TC: No change with both fish oil treatments.
HDL: Minor increases with both treatments.
Lp(a): Plasma Lp(a) ↓ 261 to 211 mg/l in FO group and from 250 to 217 mg/l in FO+E group. The subjects who had higher pretreatment Lp(a) levels showed a 22% ↓ with FO (p<0.05) and 16% (NS) with FO+E, but there was no difference between the groups.



	Mackness et al. 1994

Eur J Clin Nutr 1994;48:859-865

[U.K.]


	To investigate the effect of a highly concentrated fish oil on serum lipid and lipoprotein concentrations in patients with primary hypertriglyceridemia.

Effect of fish oil on type IIB vs. type IV also analyzed.
	Randomized,

Double-blind,

Placebo- controlled 

Multi-center (7)
	14 weeks
	3.4 g/d EPA or DHA 

in 4 g  K-85 containing 92% n-3.

Control:  corn oil

Compliance:

Not reported.
	79 patients with primary Type IIB or IV hyperlipidemia.

Test:  41 K-85

Control:  38 corn oil

95 patients began trial, 16 drop outs

Males: 63% test, 74% control 


	TG: ( K-85 (p<0.01)  vs. control;

( Type II (P<0.001) vs. baseline

TC:  NS

LDL: NS

HDL: ( (NS) K-85; ( Type IV (P<0.01) vs. baseline

VLDL: ( (P<0.01)  vs. control; Type II ( (P<0.001) vs. baseline; Type IV ( (<0.01) vs. baseline.

apo A: NS

(TG & VLDL changes occurred within 6 weeks and were maintained thereafter.)

	Margolin et al. 1991

Am J Clin Nutr 1991;53:562-72

[U.S.]
	To examine the effect of fish oil rich in n-3 FAs (EPA and DHA) on reduction of elevated BP in elderly subjects and to assess the effects on lipid and lipoprotein cholesterol concentrations.
	Randomized, double-blind, placebo controlled, crossover trial. 
	8 weeks on each treatment with a three week washout period between the treatments.

Initial 4-week baseline period.
	4.7 g/d EPA + DHA (9 g/d fish oil capsules (1 g capsules, RES-Q 1000) containing 52% EPA + DHA) (n-3 PUFA group)

Corn oil 9 g/d (placebo group)

Compliance:

Capsule count
	46 patients (29 males and 17 females) with seated resting SBP ≥ 160 mm Hg and seated resting DBP ≥ 90 mm Hg.
	Due to the sequence and period effects on variables measured, the data from the two crossover phase were not pooled and analyzed as two separate experiments.

TG: ↓ significantly (p<0.01) in fish oil group (-0.47 mmol/l) vs. corn oil group (-0.1 mmol/l).

TC: NS effect of fish oil

HDL: NS effect of fish oil

LDL: ↑ significantly (p<0.03) in the fish oil group (+0.26 mmol/l) in phase II.

No significant changes in lipids or lipoprotein cholesterol in the control group.



	McGrath et al. 1996

Atherosclerosis 1996;121:275-283

[UK]
	To determine the effects of fish oil rich in polyunsaturated on serum lipid peroxides in NIDDM patients.
	Randomized, double-blind, placebo controlled crossover trial.
	6 weeks on each treatment with a 6 week washout period between the treatment. 
	3 g/d of EPA + DHA (10 capsules of Maxepa; 1.8 g/d EPA, 1.2 g/d (DHA) (fish oil group)

Olive oil: placebo group

Compliance:

Pill count, platelet membrane FA analysis.
	23 NIDDM subjects (20 males and 3 females) were recruited.  Diabetes was controlled by either diet alone or diet + hypoglycemic drugs.
	TG: NS ↓ (p=0.07) with fish oil (1.4 mmol/l) compared to baseline (1.8 mmol/l) or olive oil (1.6 mmol/l)
TC: No significant change with fish oil compared to baseline or olive oil. 
LDL: No changes in the amount or composition of LDL with fish oil compared to baseline or olive oil.
HDL: No changes in the amount or composition of LDL with fish oil compared to baseline or olive oil.
VLDL: NS ↓ in VLDL-TC (p=0.06) and VLDL-TG (p=0.06) with fish oil compared to baseline.  No difference between the groups. 

apo A1: No effect of fish oil or olive oil. 

apo B: No effect of fish oil or olive oil. 



	McManus et al. 1996

Diabetes Care 1996;19(5):463-466

[Canada]
	To compare the effects of linseed oil (LO) and fish oil (FO) on lipid, glucose and insulin parameters in NIDDM patients.
	Randomized, double-blind, placebo-controlled crossover trial.


	12 weeks (3 months) on each treatment

Total 9-month: 

the subjects underwent a 3-month run-in period with olive oil.  Then they were randomly assigned to either FO or LO for 3 months.  After 3 months the treatments were reversed.
	2.8 g/d EPA + DHA mean intake (35 mg/kg of EPA + DHA combined FO group)

35 mg/kg of olive oil (placebo run-in period) 

35 mg/kg of LO

Compliance:

Capsule count
	11 NIDDM patients (3 women and 8 men) were from a tertiary care diabetic center.  None of the subjects were taking hypoglycemic drugs.
	TG: ↓ significantly with placebo compared to baseline. Significantly lower (p<0.05) with FO (0.96 ± 0.20 mmol/l) compared to LO (1.58 ± 0.41 mmol/l).

TC: ↓ significantly with placebo compared to baseline. No significant difference between the three treatments.

LDL: No significant difference between the three treatments (baseline 3.79 ± 0.37; placebo 3.42 ± 0.28; LO 3.41 ± 0.28; FO 3.39 ± 0.25 mmol/l).

HDL: ↓ significantly with placebo compared to baseline. No significant difference between the three treatments.



	McVeigh et al. 1994

Arterioscler Thromb 1994;14:1425-1429

[Ireland]
	To determine the effects of dietary fish oil supplementation on arterial compliance in patients with NIDDM.
	Randomized, double-blind, placebo-controlled, crossover trial.
	6 weeks on fish oil or placebo followed by 6 weeks of washout period. After the washout period the treatments were switched for 6 weeks.
	3 g/d EPA + DHA (1.8 g/d EPA, 1.2 g/d DHA; MAXEPA) (fish oil)

Placebo: olive oil.

Compliance:

Capsule count, platelet membrane FA analysis.


	20 (16 men, 4 females) subjects with NIDDM were recruited from diabetic clinic in Belfast. Diabetes was controlled with diet alone or diet + hypoglycemic drugs. Subjects were not taking any cardiovascular drugs.
	TG: NS ↓ with fish oil (1.4 (CI 1.1- 1.8) mmol/l, p=0.08) compared to baseline  (1.8 (CI 1.4-2.2) mmol/l).

TC: No effect of the treatments.


EPA (p<0.01) and DHA (p<0.01) levels ↑ significantly and AA levels decreased (p<0.01) in platelet membrane.



	Morgan et al. 1995

Diabetes Care 1995;18(1):83-86

[U.S.]
	To compared the effects of fish oil supplementation to corn oil on blood lipid profiles and gylcemic control in hyperlipidemic subjects with NIDDM.
	Randomized, double-blind,  trial.
	12 weeks of treatment

Initial baseline period

4 week post-treatment phase
	10.098 g/d EPA + DHA (5.184 EPA, 4.914 DHA, from 18 g of fish oil) 

5.049 g/d EPA + DHA (2.592 g/d EPA, 2.457 g/d DHA, from 9 g of fish oil) 

9 g/d corn oil

18 g/d corn oil

Compliance:

Capsule count
	40 (18 men, 22 women) hyperlipidemic patients with NIDDM were recruited.  

18 g/d fish oil group: n=10

9 g/d fish oil group: n=10

18 g/d corn oil group: n=10

9 g/d corn oil group: n=10


	TG: Significant ↓ (both 6 and 12 weeks p<0.0001) in TG at 6 weeks (4.86 ± 2.76 mmol/l) and 12 weeks (4.67 ± 2.61 mmol/l) with fish oil compared to an ↑ with corn oil at six (9.26 ± 11.42 mmol/l) and 12 weeks (8.59 ± 7.53 mmol/l).  VLDL-TG was significantly lower with fish oil compared to corn oil at 6 (p=0.02) and 12 (p=0.0001) weeks.
TC: NS differences between groups.
LDL: Significantly ↑ with fish oil (baseline 3.71 ± 0.78 mmol/l, fish oil 4.04 ± 0.92 mmol/l) compared to corn oil (baseline 3.87 ± 1.30 mmol/l, corn oil 3.62 ± 1.30 mmol/l) at 6 weeks, but this difference was not observed at 12 weeks (fish oil 4.08 ± 0.78; corn oil 3.87 ± 1.43). 

HDL: NS differences between groups.
VLDL: Significant ↓ ((p<0.0001) with fish oil (0.71 ± 0.59 mmol/l) compared to corn oil (0.94 ± 0.66 mmol/l) at 6 weeks. At 12 weeks there was a significant ↑ with corn oil compared to 6 weeks (p=0.04).



	Mori et al. 1992

Metabolism 1992;41(10):1059-1067

[U.S.]
	To examine and compare the effects of supplementing the existing diet with fish oil or olive oil on lipids and cell function in patients with peripheral vascular disease.
	Randomized,

double-blind,

placebo-controlled trial.
	4 weeks
	4.6 g/d EPA+DHA

2.8 g/d EPA

1.8 g/d DHA

(MaxEPA capsules)

Control:  olive oil

Compliance:

capsule count, serum FAs analysis
	 29 males w/ angiographically demonstrated peripheral vascular disease, recruited by referral from major teaching hospitals and general practitioners.

Test:  15

Control: 14


	TG:  ( treatment-time effect (P<0.05) and vs. control @ 2&4 weeks. (P<0.05).
TC:  ( treatment time effect (P<0.01)

LDL: ( treatment-time effect (P<0.01).  ( vs. control (0.05) @ 4wks.
HDL: ( vs. baseline (P value not reported)

Serum FAs:  ( EPA (<0.001) & ( in AA (P<0.001) vs. control.



	Nordoy et al. 1998

J. Intern Med 1998;243:163-170

[Norway]
	To evaluate the efficiency and safety of treatment with Simvastatin (S) and n-3 FAs in patients w/ combined hyperlipidemia.
	Randomized,

double-blind,

placebo-controlled trial.
	5 weeks EPA+DHA intervention

1.  16 weeks dietary run-in

2.  5 weeks S

3.  5 weeks S+n-3
	3.4 g/d EPA+DHA

1.8 g/d EPA &

1.6 g/d DHA 

(4 1-g capsules Omacor fish oil)

Control: corn oil

Compliance:

Capsule counting, Serum FAs analysis.
	41 patients with combined hyperlipidemia, 

TG 2-15 mmol/l & TC >5.3 mmol/l after run-in.

Recruited from the Lipid Clinic Dept of Medicine.

Test: 21

Control: 20

@70% men.
	Results following 5-weeks EPA+DHA intervention.

TG: ( (P=0.007)

TC:  ( (P=0.052)

LDL: ( NS (p=0.4)

HDL: NS

apo A: NS

apo B: NS

Serum FAs:  ( EPA (P=0.0002), ( DHA (P=0.0003),  ( 18:2n6 (P=0.011).

apo e: ( (p=0.035)

Further results on lipid peroxides and antioxidants reported in article but not summarized here.

	Olszewski &  McCully 1993

Coronary Artery Disease 1992;4(1): 53-60

[Poland]
	To determine the effect of fish oil on serum homocysteine levels in hyperlipemic men.
	Placebo-controlled, 

crossover trial

(randomization and blinding not reported)


	3 weeks test, 3 weeks control

followed by

8 weeks uncontrolled interval

followed by

3 weeks control, 3 week test

(reverse for second group).
	3.6 g/d EPA+DHA

2.16 g/d EPA

1.44 g/d DHA

(12 g/d Activepe capsules)

Control:  olive oil

Controlled, prepared diets during test periods, not during washout period.

Compliance:

Not reported.


	15 hyperlipidemic males 


	TG: (  (P<0.05) in group who took olive oil first followed by fish oil. 

VLDL: ( trend (P<0.06) in group who took olive oil first followed by fish oil.
TC:  NS

LDL:  NS
HDL: NS

apo B:  NS



	Otto et al. 1996

Metabolism 1996. 45:1305-1311

[Germany]
	To investigate the effects of supplementation with n-3 FA in a lipid-lowering diet in well-defined dyslipoproteinemia and familial dysbeta-lipoproteinemia on plasma lipoproteins and hemorrheology
	Not controlled
	8 weeks 

of fish oil (2-week acclimation period with low dose n-3 FA followed by 6-week test period with high dose n-3 FA)

1 week baseline period prior to study

1 week washout period between n-3 FA and fenofibrate treatment (week 12)

8 weeks of therapy with fenofibrate (starting with week 12)
	3 g/day EPA + DHA from 6 g/day fish oil capsules containing 3.6 g ethyl esters 

(test period)

1.5 g/day EPA + DHA from 3 g/day fish oil capsules containing 1.8 g n-3 FA ethyl esters (50% EPA, 33%  DHA) (acclimation period)

Subjects administered 250 mg slow-release fenofibrate starting after 12 weeks

Compliance: plasma EPA and DHA concentrations 
	23 subjects with primary hypertriglyceridemia (plasma triglycerides > 2.85 mmol/l;

mean age: 45.7 years;

22 male/1female).  Fifteen subjects had familial hypertriglyceridemia (FHTG); 8 subjects had familial dysbetalipoproteinemi-a (FDL)

2 withdrawals: 1 due to pregnancy, the other due to gastrointestinal effects
	Total TG: ( by 44% and 36% in FHTG subjects during n-3 FA and fenofibrate intake, respectively (p<0.05); ( by 48% and 35% in FDL subj. with n-3 FA and fenofibrate, respectively (p<0.05)

TC: ( by 12% in FHTG subjects with fenofibrate (p<0.05); ( by 25% and 22% in FDL subjects with n-3 FA and fenofibrate, respectively (p<0.05)

HDL: NS change

HDL2: ( in FHTG subjects with n-3 FA (p<0.05); NS change in FDL subjects

HDL3: ( in FHTG subj. with fenofibrate (p<0.05); NS change in FDL subjects
LDL: ( by 44% and 27% in FHTG subjects during n-3 FA and fenofibrate intake, respectively (p<0.01); NS change in FDL subjects.

VLDL-C: ( in FHTG and FDL subjects during n-3 FA or fenofibrate intake (p<0.05); 

VLDL-TG: ( in FHTG and FDL subjects during n-3 FA or fenofibrate intake (p<0.05);

Ratio VLVL-C:VLDL-TG: NS change 

apo A-1:  NS change for FHTG or FDL subjects during fish oil or fenofibrate intake.

apoB: NS change in FHTG subjects with n-3 FA; ( in FHTG subjects with fenofibrate only and in FDL subjects with both treatments (p<0.05)


	Passfall et al. 1993

The Clinical Investigator

1993;71:628-633

[Germany]
	“To examine the effects of dietary fish oil…supplementation on blood pressure, intracellular free platelet calcium, plasma lipoproteins and circulating vasoactive substances such as norepinephrine, epinephrine, and renin in patients with essential hypertension.”
	Randomized, double-blind, crossover study
	6 week treatment with either fish oil or olive oil, after which patient crossed over following a 4 week washout

The study was preceded by a 4 week run-in period in which subjects discontinued medication.


	2.16 g/day EPA+DHA

(Eicosapen fish oil capsules, 9g/day total fish oil)

1.26 g/day EPA

0.9 g/day DHA

Control group: 9 g/day olive oil

Compliance:

Not reported
	10 subjects (4 male, 6 female) with essential hypertension (DBP of 95-104 mm Hg)

Two of the 12 subjects initially recruited dropped out of the study, but the reasons were not reported.
	TG: significant ↓ (p<0.01) compared to baseline.
TC: no significant change from baseline or placebo.

LDL: no significant change with fish oil from baseline or placebo (fish oil 138 ± 11.4; baseline 139 ± 9.8; placebo 129 ± 10 mmol/l).

HDL: no significant change from baseline or placebo.


	Pelikánová et al. 1993

Annals New York Academy Sciences 1993;683:272-278

Also in Cas Lek Ces 1992;131(22):668-672 (ABSTRACT, foreign)

[Czech Republic]
	To determine the effect of fish oil on glucose homeostasis in mildly obese men with NIDDM.
	Randomized, placebo controlled trial.
	3 weeks

An initial 4-week run-in period before randomization.
	3.1 g/d of n-3 FAs (15 ml/d of fish oil, Martens Oil-Activapa)

15 ml/d of saline was given to the placebo group

The men were on hypoglycemic drugs.

Compliance: 

Serum phospholipid FA analysis


	20 mildly obese men with NIDDM treated with oral hypoglycemic agents.

Fish oil group: n=10

Placebo group: n=10


	TG: Did not change significantly (fish oil 1.53 ± 0.65, baseline 1.49 ± 0.97; placebo 2.01 ± 0.60, baseline 1.90 ± 0.7 mmol/l).

TC: Did not change significantly (fish oil 6.44 ± 1.2, baseline 6.62 ± 0.88; placebo 6.22 ± 0.72, baseline 6.13 ± 1.0 mmol/l).

HDL: Did not change significantly.

No changes were observed in insulin action during the hyperinsulinemic isoglycemic clamp and no changes were observed in insulin binding to receptors on erythrocytes.  

Significant increase (p<0.01) in serum phospholipid n-3 FAs.



	Prisco et. al. 1998

Thrombosis Res. 1998; 91:105-12

[Italy]
	To examine the effect of medium-term supplementation with a moderate dose of n-3 PUFAs on blood pressure in mild hypertensive patients.
	Randomized double-blind, parallel group trial.
	16 weeks 

(4 months) supplementation with a 2 month follow-up after discontinuation of PUFAs
	3.44 g/d EPA + DHA as ethyl esters (EPA 2.04 g, DHA 1.40 g) given as four 1 g capsules (Esapent)

Placebo:  Olive oil, 4 g/d

Compliance:

Capsule count and RBC phosphotidyl-choline fatty acid analysis.
	32 men (16 mild hypertensive, non-diabetic, normolipidemic males and 16 normotensive males)

Group 1: EPA/DHA hypertensives, n=8

Group 2: Olive oil hypertensive, n=8

Group 3: EPA/DHA normotensive, n=8

Group 4: Olive oil normotensive, n=8

All participants were following Mediterranean diet rich in olive oil, but this was not quantitated.
	TG: A slight ( in TG was observed in Group 1 (1.7 ( 0.2 mmol/l baseline to 1.4 + 0.2 mmol/l at 4 months; p<0.05) and Group 3 (1.6 ( 0.2 baseline to 1.6 ( 0.3 mmol/l at 4 months; p<0.05). No changes in the control group.

 TC: No changes were observed in any group (data not shown).

HDL: No changes were observed in any group (data not shown).

Significant ( in EPA and DHA levels in RBC-PC after 2 months of tx in Groups 1 and 3, whereas no change was observed in Groups 2 and 4.  At 4 months the levels were higher compared to baseline but not at 2 months. During recovery, levels of different FAs returned to pre-tx levels.

  

	Ramirez-Tortosa et al. 1999

British Journal of Nutrition 1999;82:31-39

[Spain]
	To evaluate the effects of diets enriched MUFA (olive oil) or olive oil + n-3 PUFAs on plasma lipid profile and susceptibly of LDL to oxidation in free-living Spanish male patients with Peripheral Vascular Disease (PVD).
	Longitudinal crossover trial

24 subjects were assigned olive oil for  3 months followed by 3 month washout period and then assigned to olive oil + fish oil for 3 months.
	12 weeks (3 months) on olive oil + fish oil

12 weeks olive oil

12 weeks washout period


	16 g/d fish oil (as maltodextrin-starch microcapsules). The powder was consumed mixed with either water or fruit juice. 

Olive oil used in cooking (O)

Olive oil + fish oil (OF)

Control (C)

Compliance:

interview


	37 subjects diagnosed with PVD were recruited from a group of cardiovascular outpatients followed-up by the Department of Vascular Surgery.

Olive oil, olive oil + fish oil: 24 subjects 

Control group; 13 subjects

Reference group: 20 healthy individuals 
	TG: ( significantly with OF compared to O, C and reference groups (p<0.05).

TC: No change with OF

HDL: No change with OF

LDL: No change OF

Plasma EPA and DHA levels increased with OF compared to baseline, O, C and reference groups.



	Rivellese et al. 1996

Diabetes Care 1996;19(11):1207-1213

[Italy]
	To determine the effect of long-term supplementation of moderate dose of fish oil on insulin sensitivity, lipid metabolism, blood glucose and serum insulin concentrations.
	Randomized, double-blind, placebo controlled with a parallel group sequence.


	24 weeks (6 months)

The subjects underwent a 4-week washout period during which they were stabilized on isoenergetic diet and hypoglycemic treatment and all hypolipidemic drugs were withdrawn.  After the washout period all subjects consumed placebo capsules for 3 weeks during the run-in period.  After the run-in period treatments were assigned to the subjects
	2.5 g/d EPA + DHA (0.96 g/d EPA and 1.59 g/d DHA) for the first 2 months.  The dose was reduced to 1.7 g/d EPA + DHA (0.64 g/d EPA and 1.06 g/d DHA) for the remaining 4 months) (fish oil group)

Placebo: olive oil (the olive oil dose was also reduced after 2 months0.

Compliance:

RBC phospholipid FA analysis.
	16 hypertriglyceridemic patients with NIDDM were recruited from diabetic clinic.  Some patients had moderate arterial hypertension.

Multicenter trial.

Fish oil: n=8

Placebo: n=8
	TG: Significant ↓ (p<0.01) with fish oil (2.92 ± 0.23 mmol/l) compared to baseline (3.85 ± 0.32 mmol/l). The decrease was mainly due to a significant reduction (45%) of VLDL-TG without any changes in TG content of LDL and HDL. No effect of placebo.
TC: NS change with fish oil. No effect of placebo.
LDL: Significant ↑ (p<0.01) with fish oil (3.29 ± 0.49 mmol/l) compared to baseline (2.88 ± 0.20 mmol/l). No effect of placebo.
HDL: NS change with fish oil. No effect of placebo.
VLDL: Significant ↓ (p<0.05) with fish oil (1.47 ± 0.13 mmol/l) compared to baseline (2.77 ± 0.76 mmol/l). No effect of placebo.

LDL/HDL: NS ↑ with fish oil. No effect of placebo.



	Rossing et al. 1996

Diabetes Care  1996;19(11):1214-1219.

[Denmark]
	To determine the beneficial effects of fish oil on albuminuria, glomerular filtration rate, systemic blood pressure and dyslipidemia in normotensive IDDM patients with diabetic nephropathy.
	Randomized, double-blind parallel placebo controlled trial.
	52 weeks (1 year)
	4.6 g/d of EPA + DHA (2 g/d EPA and 2.6 g/d DHA from 21 ml of cod-liver oil given as Eskisol Fish oil Emulsion) (cod-liver oil group)

21 ml of olive oil (olive oil group)

Compliance:

Fatty acids in platelets.


	29 IDDM patients with persistent albuminuria were recruited from outpatient clinic at Steno Diabetes Center during 1992.

Cod-live oil: n=14

Olive oil: n=15

36 patients were randomized, but 7 patients dropped out for the following reasons: 4 patients (3 receiving cod-liver oil and 1 receiving olive oil) stopped because of nausea; 1 patient receiving placebo became pregnant; 1 patient receiving placebo developed glomerulonephritis and 1 patient receiving cod-liver oil developed breast cancer.
	TG: ↓ significantly at 6 (p≤0.01) and 12 (p≤0.01) months from 0.97 mmol/l to 0.67 and 0.80 mmol/, respectively with cod-liver oil compared to baseline. The decrease in TG with cod-liver oil was significant at 6 ((p=0.001) and 12 (p<0.05) months compared to the olive oil. 

TC: ↑ significantly from 5.05 ± 0.2 mmol at baseline to 5.39 ± 0.2 mmol/l and 5.51 ± 0.3 mmol/l at 6 (p≤0.01) and 12 (p<0.05) months, respectively with cod-liver oil when compared to the baseline. The increase with cod-liver oil at 6 months was significantly (p<0.05) different from olive oil.
LDL: ↑ significantly from 2.93 ± 0.2 mmol at baseline to 3.41 ± 0.22 mmol/l and 3.52 ± 0.24 mmol/l at 6 (p≤0.01) and 12 (p<0.05) months, respectively with cod-liver oil when compared to the baseline. The increase with cod-liver oil at 6 months was significantly (p<0.05) different from olive oil.
HDL: NS change in both groups.

VLDL: ↓ significantly at 6 (p≤0.01) and 12 (p≤0.01) months from 0.45 mmol/l to 0.31 and 0.37 mmol/, respectively with cod-liver oil compared to the baseline. The decrease in VLDL with cod-liver oil was significant at 6 ((p=0.001) and 12 (p<0.05) months compared to the olive oil. 

apo A1: NS change in both groups.

apo (a): NS change in both groups.

apo B: NS change in both groups.

Glycated hemoglobin: NS change in both groups.



	Russo et al. 1995

J Hypertension 1995;13:1823-1826

[Italy]
	To examine the effects of low dose of n-3 PUFAs on ambulatory blood pressure monitoring parameters in individuals with mild essential hypertension
	Clinical trial
	16 weeks (4 months) 

Initial 3 month run-in period

4-month treatment period followed by 4-month washout period.
	2.6 g/d EPA + DHA (three, 1 g n-3 PUFA capsules containing 85% EPA and DHA)

Compliance: erythrocyte membrane fatty acid analysis.
	24 subjects with mild essential hypertension were recruited from Hypertension Outpatients Clinic in 1993-1994.  The subjects had no cardiovascular complications or any concomitant disease.
	TG: NS effect of n-3 PUFA.

TC: NS effect of n-3 PUFA.

HDL: NS effect of n-3 PUFA.



	Sacks et al. 1995

J Am Coll Cardiol 1995;25(7):1492-8

[U.S.]
	To test the effect of a moderate dose of fish oil on atherosclerosis in native coronary arteries.
	Randomized, Partially-blinded,

Placebo-controlled 


	121 weeks (28 mo.)


	4.8 g/d EPA+DHA

2.9g/d EPA 

1.9 g DHA

6 g/d n-3

(Promega capsules) 

Control:  Olive oil

Compliance:  pill counts.
	59 patients

w/narrowing lumen diameter and TC<250mg/ld  TG<350 mg/dl. 

31 test

28 control

55 males, 4 females
	TG: ( 30% (p= 0.007)

TC: NS

LDL: NS

HDL: NS

apo A: NS

apo B: NS



	Salachas et al. 1994b

J Vascular Disease 1994;45(12):1023-1031.

[Greece, England]
	To investigate beneficial effects on various parameters with a low dose of fish oil concentrate in patients with coronary artery disease (CAD).
	Randomized,

double-blind,

placebo-controlled trial.
	12 weeks

(2-weeks run-in period first.)
	3 g/d EPA+DHA*

1.8 g/d EPA

1.2 g/d DHA

(5 1-g capsules from Seven Seas twice daily)

Control: olive oil

Compliance:

Capsule count.
	39 patients w/ CAD & 1-yr history of stable angina pectoris

20 test

19 control

@ 95% male

50 patients entered trial, 11 drop outs
	TG: ( 22% @ 8wks (P<0.01) but ( @ 12 weeks such that (>0.10) vs. baseline value.



	Salvi et al. 1993

Current Therapeutic Research

1993;53(6):717-721

[Italy]
	The aim of the study was to evaluate “the effect of fish oil supplements on serum Lp(a) concentrations in patients with heterozygous familial hypercholesterolemia (FH) and high levels of Lp(a) who were receiving chronic treatment with simvastatin.”


	Study was not blinded or placebo controlled.
	4 weeks
	5.1 g/day EPA+DHA (Esapent fish oil capsules, 6 g/day total oil)

2.55 g/day EPA

2.55 g/day DHA

Compliance:

Not reported
	10 patients with heterozygous familial hypercholesterolemia (FH) who were receiving chronic treatment with simvastatin
	TG: ( by 23% and 33% (p<0.001) at 2 and 4 weeks, respectively with fish oil compared to baseline.

TC:  ( by 8% and 14% at 2 and 4 weeks, respectively with fish oil compared to baseline (both p<0.05)

LDL: (  by 9% and 14% at 2 and 4 weeks, respectively with fish oil compared to baseline (both p<0.05).

HDL: no significant change compared to baseline.

Serum Lp(a): no significant change with fish oil compared to baseline.

	Saynor and Gillott 1992

Lipids 1992;27:533-538

[England]
	To determine the long term effects of regular fish oil supplements on serum TG, TC, LDL and HDL as well as plasma fibrinogen and platelet count and to examine the undesirable long-term side effects as judged by clinical chemistry and hematology.
	Open study with a control group.
	364 weeks (7 years).
	6.02 g/d EPA+DHA (3.6 g/d EPA, 2.42 g/d DHA) 

EPA 18.6 % and DHA 12.1% (MaxEPA)

3.07 g/d  EPA+DHA for 6 years.

For 1 year 10 ml of MaxEPA was given twice a day and then the dose was reduced to 10ml/d for the remaining 6 years.

Compliance: Not measured
	40 subjects

365 (for 1 month) subjects with hyperlipidemia and other conditions such as MI, angina etc. were recruited. The number of subjects decreased with time and 40 patients remained at the end of 7 years. 
	TG: ↓ significantly (p<0.05) in both groups with raised and normal baseline TG levels and the ↓ continued for 7 years.
TC: The group with raised baseline TC showed a ↓ (p<0.001) at all time points except at 48 months. The group with normal baseline TC showed a significant ↓ (p<0.05) at 84 months.
HDL: ↑ significantly in both groups with raised and normal baseline levels at all time points (p<0.001) except for 12, 72 and 84 months where the increase was significant at 1% level (p<0.01).
LDL: ↓ significantly at 60 months (p<0.05) and at 72 and 84 months (p<0.01).




	Schmidt et al. 1992a

Ann Nutr Metab 1992;36:283-287

[Denmark]
	To determine the effect of n-3 supplementation in men with hypertriglyceridemia.
	Randomized, crossover with no wash out period between different doses.
	24 weeks

8 weeks on 2 g/d  n-3 PUFAs

8 weeks on 4 g/d n-3 PUFAs

8 weeks on 9 g/d n-3 PUFAs
	9 g/d n-3 PUFAs

(fish oil concentrate, EPAX 5500TG)

4 g/d n-3 PUFAs

2 g/d n-3 PUFAs

Compliance: direct questioning and capsule counts
	11 subjects with serum triglycerides above 5.2 mmol/l were recruited from the hospital lipid clinic.

6 subjects took n-3 PUFAs in the order 2, 4 and 9 g/d 

5 subjects took n-3 PUFAs in the order 9, 4 and 2 g/d 


	TG: ↓ significantly (p<0.001) with all three doses of n-3 PUFAs, and the reductions increased with increased dose.

TC: ↓ significantly (p<0.001) with all three doses of n-3 PUFAs, and the reductions increased with increased dose.

HDL: ↑ significantly (p<0.05) with all three doses in a dose-related fashion.

apo B: No change

apo A1: ↑ significantly with 2 g/d dose (p<0.05), but with other doses a NS increase was observed.

Liver function test, glucose levels and body weights did not change during the treatment.



	Seljeflot et al. 1998

Eur Clin Invest 1998;28:629-635

[Norway]
	To determine the effects of n-3 FAs and/or antioxidants on some biochemical markers of vascular endothelial function such as sTM, vWF, tPAag, soluble forms of E-selectin, P-selectin and vascular cell adhesion molecule 1 (VCAM-1) in hyperlipidemic men.
	Randomized, double-blind, placebo-controlled, two-by-two factorial design.
	6 weeks 
	4.8 g/d EPA + DHA (n-3 FA)

n-3 placebo (n-placebo)

antioxidant (vitamin E, C and β carotene)

antioxidant placebo (a-placebo)

The subjects received either

n-3 + a-placebo, n-3 + antioxidant, n-placebo + antioxidant or 

n-placebo + a-placebo

Compliance: 

FA analysis in serum phospholipids


	41 men were recruited from the population attending the screening program for risk of CHD. The subjects were divided into n-3 or placebo group and then within each group they were subdivided into antioxidant or a-placebo group (4 groups).

n-3 group: n=22

antioxidant group: n=19

41 subjects of the 42 completed the study.  One subject dropped out because of the onset of non-fatal MI.
	TG: Significant ↓ with n-3 FA compared to baseline (p=0.044) and n-placebo (p=0.026). No difference with antioxidant supplementation vs. a-placebo.

TC: NS effect of n-3 FA compared to baseline or n-placebo.
HDL: NS effect of n-3 FA compared to baseline or n-placebo.


Significant ↑ in EPA (p<0.001) with n-3 FA compared to n-placebo. Significant ↑ in serum vitamin E concentrations in antioxidant supplemented group vs. a-placebo group. 



	Seljeflot et al. 1999

Thrombosis and Hemostasis 1999. 81:566-570

[Norway]
	To investigate the effect of n-3 fatty acid supplementation on LPS induced production and release of markers of thrombin generation (procoagulant activity) and markers of inflammation (cytokines and TNF) in whole blood cultures from patient with atherosclerosis.

To look for differences between groups at baseline and possible alleviation of such differences after 4 weeks of supplementation.
	Randomized, double-blind, controlled
	4 weeks 

6 month pre- study period

baseline measurements taken after 6 month pre- study period
	5.1 g/day of highly concentrated ethyl  esters of  fatty acids (ratio of EPA to DHA was 2:1) 

Prior to this study, subjects in the fish oil group received fish oil (same dose as above) and subjects in placebo group received placebo  for 6 months.

In this study, subjects from both groups (11 from fish oil, 12 from placebo group) received fish oil for 4 weeks.

Compliance: serum phospholipids
	23 subjects with atherosclerosis but without clinical symptoms

7 male/16 female

age range: 43-75 years

All subjects received fish oil.
	( TG and serum vitamin E in group II at 4 weeks (p=0.019)



	Sheehan et al. 1997

Am J Clin Nutr 1997;66:1183-1187

[U.S.]
	To evaluate the effects of ADA-recommended fiber intakes in patients with NIDDM on fish oil therapy.
	Controlled sequential study
	4 weeks on fish oil treatment followed by 4 weeks on fish oil + pectin followed by 4 weeks of follow-up control period.

The fish oil treatment period was considered a run-in period for fiber treatment period.
	6 g/d n-3 FAs from 20 g/d of fish oil (MaxEPA)

15 g/d pectin

Compliance:

FA analysis
	15 (12 men, 3 women) nonobese subjects with NIDDM were recruited. Diet or diet + oral agents or diet + insulin was used to control diabetes. 

All subjects were treated with fish oil for 4 weeks followed by fish oil + pectin followed by control period. During the control period the subjects did not receive fish oil or pectin treatment and followed their diabetic diet.
	TG: ↓ significantly (41%, p<0.05) with fish oil compared to baseline. No further reduction with addition of fiber.
TC: NS change with fish oil compared to baseline. Significant ↓ (p<0.05) after addition of fiber compared to baseline (p<0.001) and fish oil (p<0.05).
LDL: NS ↑ with fish oil (4.40 ± 0.93 mmol/l) compared to baseline (4.32 ± 1.58 mmol/l). Significant ↓ after addition of fiber compared to baseline (p<0.05) and fish oil (p<0.05).
HDL: No change with fish oil or with addition of fiber compared to baseline.
VLDL: ↓ significantly (36%, p<0.05) with fish oil compared to baseline. No further reduction with addition of fiber.



	Silva et al. 1996

International Journal of Cardiology 1996;57:75-80

[Portugese]
	To determine if fish consumption affected the triglyceride lowering capacity of fish oils.
	Randomized, double-blind trial 
	8 weeks (2 months) of treatment

4 weeks of washout or diet period
	3.6 g/d EPA+DHA

(12 g/d of fish oil)

2.16 g/d EPA

1.44 g/d DHA

(fish oil group)

Soy oil 

Compliance: capsule counts


	35 subjects (25 females and 10 males) with hypertriglyceridemia were recruited from the Atherosclerosis Out-patient Clinic of the University Hospital of Coimbra.
	TG: No effect on TG in patients consuming more than 6 fish meals per week.  Inverse relation (r=-0.352) between the number of meals with fish per week and TG lowering effect of fish oils 

TC: No significant effect of fish oil

LDL: No significant effect of fish oil

HDL: No significant effect of fish oil

Significant increase in glucose levels in both diabetics (p=0.0351) and non-diabetics (p=0.0218) with fish oil when compared to soya oil treatment. 



	Singh et al. 1997

Cardiovasc Drugs Ther 1997;11:485-491

[India]
	To determine if fish oil (EPA) and mustard oil therapy can provide rapid protection against ischemic damage and complications in patients with suspected acute myocardial infarction (AMI).
	Randomized, double-blind, placebo-controlled
	52 weeks (1 year)
	1.8 g/day of  EPA+DHA (Maxepa fish oil capsules) 

1.08 g/d EPA 

0.72 g/d DHA (group A)

Group B: 100 mg/d of aluminum hydroxide and 20 g/day mustard oil (ALA 2.9 g/d) 

Group C: 100 mg/d of aluminum hydroxide (placebo group)

Compliance: capsule counts
	360 subjects with suspected AMI

Group A: 122

Group B: 120

Group C: 118

The subjects were patients admitted over a period of 30 months at the Medical Hospital and Research Center with a clinical diagnosis of suspected acute AMI. Those subjects who had likely suffered AMI with the onset of symptoms in the preceding 24 hours were recruited.
	TG: Modest changes with fish oil.

TC: No significant effect of fish oil or mustard oil.

HDL:  Modest changes with fish oil and mustard oil.



	Sirtori et al. 1997

Am J Clin Nutr 1997;65:1874-81

[Italy]
	To evaluate the effects of low-dose of n-3 FAs on lipid and lipoprotein concentrations and to evaluate the effects on clinical abnormalities of hypertriglyceridemia, particularly altered glucose metabolism and arterial hypertension.
	Randomized, double-blind, placebo-controlled trial.

Multicenter.


	24 weeks (6 months)

run-in period was ≥ 4 weeks.

2 months on high dose of EPA+DHA

4 months on low-dose of EPA+DHA


	2.580 g/d (2580 mg/d) of EPA+DHA as ethyl esters for 2 months (high dose).

(Esapent capsules)

1530 mg/d EPA 1050 mg/d DHA 

1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 4 months (low dose)

1020 mg/d EPA 700 mg/d DHA 

Placebo: Olive oil 

The dose of olive oil was reduced during the last 4 months.

Compliance: capsule counts


	935 subjects

Treatment: 470 subjects

Placebo: 465 subjects

Subjects with either type IIB or IV hyperlipoproteinemias with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.
	TG: Significant ↓ in the TG concentration in the n-3 group (21.53%, p<0.0001) compared to the placebo group after 6 months of treatment.

TC: NS change in TC between the n-3 and placebo group at all time points with both intent-to-treat and per protocol analysis.

LDL: Significant ↑ (p=0.048) in LDL at the end of six months in the n-3 group compared to the placebo group.

HDL: NS change in HDL between the n-3 and placebo group at all time points with intent-to-treat analysis. The HDL concentrations increased in male patients with impaired glucose tolerance or NIDDM compared to the normoglycemic (p<0.05).

No effect of n-3 was observed on fasting glucose, HbAic, insulinemia oral glucose tolerance, systolic and DBP.

Increase in plasma and RBC membrane EPA and DHA concentrations.

>90% compliance



	Sirtori et al. 1998

Atherosclerosis  1998;137:419-427

[Italy]
	To evaluate the long term efficacy of  n-3 FAs on gylcemic parameters and on plasma lipoproteins.
	Open phase.

Multicenter.


	24 weeks (6 months)


	1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 6 months; 1020 mg/d EPA 700 mg/d DHA; ESAPENTR) 

Compliance: EPA and DHA levels in plasma and RBCs


	863 subjects were given fish oil treatment.

Subjects with either type IIB or IV hyperlipoproteinemia with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.

5 subjects (total 868) withdrew because of worsening of NIDDM.   
	TG: At the end of open treatment phase the plasma TG in the initial n-3 and placebo group was essentially identical. The group that received n-3 during the first phase of the study showed a further ↓ from 21.5 to 25.2 %, whereas the reduction in the former placebo group was 19.5% at the end of open treatment phase.

TC: A 3% ↓ in the final 6-month for the total subjects.  Significant ↓ (4.15 %, p<0.001) in patients with type IIB hyperlipoproteinemia and no difference in reduction in patients with (-4.7%, p<0.001) and without (-3.8%, p<0.001) NIDDM in this subgroup.

LDL: Minimal ↑ was observed in patients treated with fish oil for 12 months vs. the 6 month average value.  In patients with type IV and IIB hyperlipoproteinemia with NIDDM, no change was observed, although type IIB experienced a non-significant ↓ (2.8%). Conversely, type IV patients had a non-significant ↑ (6.9%) in LDL in the open treatment phase. In type IV patients without NIDDM a significant ↑ (15.9%, p<0.002) in LDL was observed.

HDL: In the final open treatment phase a overall ↑ (7.4%) in HDL was observed for the whole group.  However, when the patients were divided as NIDDM and non-NIDDM (both type IV or IIB), the ↑ in HDL reached statistical significance (all p<0.001)



	Suzukawa et al. 1995

Journal of Lipid Research

1995;36:473-484

[Australia]
	To examine the effect of fish oil supplementation on plasma lipids and lipoproteins  and LDL oxidation in hypertensive patients
	Randomized, double-blind, placebo controlled crossover study
	6 week treatment

with either corn oil or fish oil, at which point patients crossed over

4 week run in period

No washout period
	2.9 g/d of EPA+ DHA (Omacor fish oil capsules)

1.64 g/d EPA

1.21 g/d DHA

4 g/d corn oil in control group

Compliance:

By interview
	20 hypertensive patients (14 men and 6 women) managed with either atenolol or antenolol + diuretic.
	TG: ↓ significantly (p <0.01, -24% and –20%) compared to baseline and corn oil respectively.

TC:  no significant change compared to baseline or placebo.

LDL:  7.6% ↑ (p <0.01) compared to corn oil.

HDL: no significant change for total, HDL2 or HDL3 compared to baseline or placebo.

apo B: no significant effect.

lipid peroxide: no significant effect compared to baseline or placebo.

LDL oxidation: significantly reduced both in copper oxidation and macrophage-mediated oxidation compared to baseline.

LDL particle size: ↑ significantly (p < 0.01) compared to baseline.

	Swahn et al. 1998

Clin Drug Invest 1998;15(6):473-482.

[Sweden]
	To investigate whether an ethyl ester preparation of FO could normalize raised plasma concentrations of TG, apo CIII on apo B-containing particles found in patients w/ recent acute MI.
	Randomized,

double-blind,

placebo-controlled trial.
	12 weeks

following an 8-w dietary run-in period.
	3.4 g/d EPA+DHA

ethyl esters

(4 1-g capsules n-3/day provided by Norsk Hydro AS.)

Control:  corn oil

Compliance:

Capsule counts, Serum FAs analysis
	53 with a history of MI more than 3 mo. prior to enrollment and TG ( 2 mmol/l & TC ( 10 mmol/l.

@ 80% male

Test:  26

Control:  27


	TG: ( 23% vs. baseline (P<0.001).

TC:  NS

VLDL-TG: ( (P<0.05) between group & vs. baseline.

VLDL cholesterol: ( (P<0.05) between group & vs. baseline.

IDL-TG: NS

IDL cholesterol: NS

LDL-TG: NS

LDL cholesterol: ( (P<0.001) between group & (P<0.05) vs. baseline.

HDL cholesterol: NS

HDL2 cholesterol: NS

HDL3 cholesterol: NS between group but ( vs. baseline (P<0.001)

HDL-TG: NS between group but ( vs. baseline (P<0.001)



	Tato, et. al.

1993

Clin Invest

1993;71:314-18

[Germany]
	To examine the effects of fish oil concentrate on lipoproteins and apolipoprotein in familial combined hyperlipidemic subjects.
	Randomized, crossover, double-blind, placebo controlled study design.
	8 weeks

4-week washout period followed by 4 weeks tx with fish oil or placebo, than crossover, followed by all subjects on higher dose of fish oil for 4 weeks followed by all subjects on placebo for the last 4 weeks.
	4.5 g/d EPA + DHA as ethyl esters preceded by 3.0 g/d EPA + DHA.  Doses given as capsules with fish oil concentrate, each capsule containing 0.3 g EPA and 0.2 g DHA 

Placebo control was olive oil (3.0 g/d or 4.5 g/d).

Compliance: 

FAs analysis in serum phospholipids.
	9 total, each diagnosed with familial combined hyperlipidemia (FCH) by family investigation of at least 2 generations.

Lipid lowering drugs were discontinued 4 weeks before the commencement of the treatments.
	TG: ( by 32.7% (p>0.05) after 4 weeks tx with 3.0 g/d n-3 FAs and by 43.9% (p<0.05) after 4 weeks tx with 4.5 g/d.  This ( was due to a marked ( in VLDL-TGs.

LDL: No significant change in LDL in the overall group. LDL and LDL apo B-100 ( dose-dependent in 4 pts. Mean LDL levels in this group ( from 4.8 mmol/l after the first control period to 5.7 mmol/l with 4.5 g/d fish oil tx). Mean LDL apo ( from 96 mg/dl after the first control period to 110 mg/dl with 4.5 g/d fish oil tx). In the other 5 pts there was no effect of fish oil on LDL or LDL apo B-100.

HDL: HDL, HDL apo A-I and apo A-II concentrations were not affected significantly by fish oil tx. HDL/apo A-I + A-II ratio ( significantly by 19% with 3 g/d of fish oil treatment.

VLDL: ( by 47.4% with 4.5 g/d of fish oil.

The mean EPA and DHA content in serum phospholipids ( after 3.0 g/d and EPA ( further with 4.5 g/d dose. EPA ( dose-dependently in all pts with fish oil administration. 



	Toft et al. 1995

Ann Intern Med 1995;123:911-918

[Norway]
	To study the effects of n-3 PUFA supplementation on glucose and insulin kinetics, BP, serum lipids and the incorporation of FAs into plasma phospholipids in subjects with untreated stable hypertension.
	Randomized, double-blind, placebo-controlled.
	16 weeks
	4 g/d EPA + DHA (Omacor, 4 g/d fish oil as ethyl esters) (fish oil group)

Placebo group: 4 g/d corn oil.

Compliance:

Capsule count, plasma phospholipid FA analysis, and interview.


	78 subjects with untreated stable hypertension.  58 subjects who had participated in a health survey and 26 subjects from primary health care services were recruited. 

Fish oil group: n=38

Placebo: n=40

Of the 84 subjects that were recruited 6 dropped out due to the following reasons: 

Fish oil group (n=4): personal reasons, development of angina pectoris, increase in DBP.

Placebo group (n=2): personal reasons
	The corn group had higher BMI, waist-to-hip ratio, fasting plasma glucose and insulin compared to the fish oil group. 

TG: NS ↓ with fish oil (9.2 ± 5.3%) and significant ↑ with corn oil (12 ± 5.9%, p=0.04) and the difference between the groups was significant (p=0.01).
TC: NS changes with fish oil or corn oil.
LDL: NS ↓ with fish oil (-0.01 ± 0.10 mmol/l, p=0.94) and corn oil (-0.13 ± 0.11 mmol/l, p=0.22)

HDL: NS change with fish oil, but ↓ significantly with corn oil (7.4 ± 3%, p=0.03) and the difference between the groups was significant (p=0.04).

VLDL: NS ↓ with fish oil (8.9 ± 5.1%) and significant ↑ with corn oil (12.1 ± 4.5%, p=0.04) and the difference between the groups was significant (p=0.01).

apo A1: NS change with fish or corn oil compared to baseline.
apo B: NS change with fish or corn oil compared to baseline.



	Toft et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:814-819

[Norway]
	To examine the influence of dietary fish oil supplementation on fibrnolytic function in persons with untreated essential hypertension
	Randomized, double-blind, controlled
	16 weeks
	4 g/day EPA + DHA as ethyl esters (Omacor)

Control: 4 g/day corn oil with 56% linoleic and 26% oleic acid

Compliance: capsule count 
	78 hypertensive persons; mean age 53 years; 50 male, 28 female

Subjects taking cod liver oil supplements discontinued use 12 months before the study

n-3 FA: n=38

Control: n=40

4 withdrawals in fish group due to angina pectoris (1), initiation of hypertensive treatment (1), and personal reasons (2).  2 withdrawals in control group due to personal reasons.


	TG:  NS (  (p=0.11) (NS ( in control group (p=0.04); difference between groups significant (p=0.01))
Plasma phospholipid content of n-3 PUFAs ( (p=0.0001); there was no change in n-6 PUFAs (control group: no change in n-3 PUFAs; increase in n-6 PUFAs).

	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	To study the independent and combined effects of n-3 PUFAs and vitamin E on morbidity and mortality after MI.
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: capsule counts
	11324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: 2836 patients

vitamin E group: 2830 patients

n-3 + vit E group: 2830 patients

control group: 2828 patients
	TG: Small but significant decrease in TG with n-3 treatment.

TC: NS change with n-3 or any other treatment.

LDL: NS change with n-3 or any other treatment.

HDL: NS change with n-3 or any other treatment.

The 10% relative decrease in risk for combined primary endpoint of death, non-fatal MI and non-fatal stroke was significant (95% CI 1-18, p=0.048) with two-way factorial analysis.  The relative decrease in risk for the combined end point was 15% (CI 2-26, p=0.023) and for cardiovascular death, non-fatal MI and no-fatal stroke was 20% (CI 5-32, p=0.008) with four-way factorial analysis.



	Ventura et al. 1993

Circulation 

1993;88(2):281-285

[U.S.]
	To “evaluate the antihypertensive effects of oral supplementation with n-3 fatty acids in cyclosporine-treated cardiac transplant recipients”
	Randomized double-blind controlled trial
	12 weeks
	3 g/d of EPA+DHA (6 1g capsules)

corn oil group: 6 g/d of corn oil

Compliance:

Not reported
	16 hypertensive orthotopic cardiac transplant recipients (14 male, 2 female)

All patients were on a calcium-channel blocking agent, an angiotensin-converting enzyme inhibitor or both.  All patients also were receiving immunosuppressive therapy w/ cyclosporine, prednisone and azathioprine.

Treatment group: 10 patients

Corn oil group: 6 patients


	TG: NS differences compared to placebo.

TC: NS differences compared to placebo.

LDL: NS differences compared to placebo.

HDL: NS differences compared to placebo.



	von Schacky et al. 1999

Ann Intern Med 1999;130:554-562

[Germany]
	To determine the effect of dietary intake of omega-3 FAs on the course of coronary artery atherosclerosis in humans.
	Randomized, Double-blind, Placebo-controlled 
	112 weeks

(2 years)
	3.4 g/d EPA+DHA

2.1 g/d EPA, 1.3 g/d DHA)

Months 1-3

Next 21 months:

1.71 g/d EPA+DHA 

Control:  FAs mixture reflecting composition of avg. European diet.

Compliance:

interview, capsule counts, FAs analysis.
	233 patients w/ angiographically proven coronary artery disease.

111 test

112 control

Ratio Males:Females not given.
	TG: NS between groups

TC:  NS between groups

LDL:  ( (p<0.05)

HDL:  NS between groups

CVD events incl. MI:  ( (p>0.1) 

        

	Westerveld et al. 1993

Diabetes Care 1993;16(5):683-688

[Netherlands]
	To determine a low dose of EPA-E that would effect platelet function and rheological properties of blood favorably without deleterious effects on diabetes regulation and lipid metabolism in NIDDM subjects.
	Randomized, double-blind, placebo controlled trial.
	8 weeks on treatment followed by 4 weeks of wash-out period.


	1.8 g/d EPA-E

(high dose group)

0.9 g/d EPA-E

(low dose group)

Olive oil (placebo)

Compliance: capsule counts, plasma EPA-E analyses
	24 subjects with NIDDM were recruited from the outpatient clinic of the University Hospital Utrecht.
	TG: No significant change.

TC: No significant change.

LDL: A slight but significant increase in LDL was observed in the high dose group (p=0.014 for week 0 verses week 8)

apo B: No significant change.

Lp(a): No significant change.

The EPA concentrations in plasma increased in groups receiving high and low dose of EPA. The levels declined after the washout period. 



	Yamamoto et al. 1995

Jpn Circ J 1995;59:608-616

[Japan]
	To determine the effects of EPA on acetylcholine (ACh)-induced coronary vasospasm in patients with variant angina and to determine how EPA affects coronary vasomotion in response to ACh. 
	Randomized, controlled trial.
	16 weeks (4 months)
	1.8 g/d EPA (Epadel capsules)

Fish oil group: fish oil + Ca channel blocker

Control group: Ca channel blocker.

EPA treatment was started after the first coronary angiography examination.

Compliance:

Fatty acid analysis.
	22 (17 males and 5 females) patients with variant angina were recruited from the Kyushu Kosei Nenkin Hospital.  

Fish oil group: n=12 (9 males and 3 females)

Control group: n=10 (8 males and 2 females)

The patients had normal appearing coronary arteries after isosorbide dinitrate (ISDN) administration. The patients discontinued all drugs except for nitroglycerine. ACh was infused in all subjects before and after 4 months of EPA treatment. 
	TG: NS difference between the groups.
TC: NS difference between the groups.
LDL: NS difference between the groups.
HDL: NS difference between the groups.

Plasma EPA levels ↑ significantly (p<0.01) after 4 months of EPA supplementation.



	Zambon et al. 1992

Am J Clin Nutr 1992;56:447-54

[U.S.]
	To determine the effects of sulfonylurea glyburide on glucose and lipid metabolism in patients with NIDDM supplemented with n-3 fatty acid.
	Randomized crossover trial.

In phase I glyburide was given to reduce the plasma glucose levels.

In phase II the patients were randomly assigned to FAs + glyburide or to fatty acid treatment for 4 weeks. Each subject went through a fatty acid + glyburide treatment for 4 weeks and fatty acid treatment for 4 weeks
	8 weeks


	7.5 g/d of EPA+DHA as ethyl esters 

4500 mg/d EPA

3000 mg/d DHA

8 g/d n-3 FAs (Super-EPA capsules)

Compliance: plasma fatty acid analyses


	10 subjects with NIDDM were recruited from the Diabetes Registry of the Diabetes and Endocrine Research Center.
	TG: NS↓ with fish oil treatment.

TC: No change with fish oil treatment. 

LDL: ↑ significantly (19.5 ± 8.7%, p=0.05) with fish oil.

HDL: No change with fish oil treatment.

VLDL: ↓ significantly (p<0.05) with fish oil treatment. 

apo B: ↑ significantly (7.9%, p<0.05) with fish oil.




b. Clinical Trials using a Dietary Supplement Source of Omega-3 Fatty Acids (EPA and DHA) in Special Populations with a Triglyceride Assessment in the Protocol]


Significant clinical trials that are well controlled, have adequate numbers and are described below followed by a summary table of all trials conducted in a hyperlipidemic, heart disease or diabetic population earning a quality rating of good or moderate.

1)
Abe et al. (1998) conducted a randomized, placebo controlled study to examine the association between sCAMs and other risk factors occurring with hypertriglyceridemia, the effect of triglyceride reduction on sCAM levels, the role of sVCAM-1 in monocyte adhesion in vitro and to determine the effects of n-3 FAs on sCAMs levels.  Thirty-nine subjects with hypertriglyceridemia were given either placebo (n=20) or n-3 FAs (4 g/d Omacor; (n=19) for six weeks while following the AHA step 1 diet.  Twenty healthy normolipidemic subjects were recruited as controls.  After six weeks of treatment, 31 subjects including those on placebo were administered Omacor for >6 months.  TG levels and TC levels decreased by 26% and 11%, respectively after 6 weeks and by 47 and 21%, respectively after > 6 months of Omacor treatment.  HDL levels increased by 14% after 6 weeks of Omacor treatment. 

2)
Adler and Holub (1997) examined the effects of garlic and fish oil supplementation (alone and in combination) on fasting serum lipids and lipoproteins in hypercholesterolemic subjects in a randomized, single-blind (fish oil) and double blind (garlic), placebo-controlled trial.  After an initial 3 week run-in phase, 46 male subjects with moderate hypercholesterolemia (TC>200 mg/dl) were randomly assigned for 12 weeks to one of four groups: 1) 900 mg garlic placebo/d + 12 g oil placebo/d; 2) 900 mg garlic/d + 12 g oil placebo/d; 3) 900 mg garlic placebo/d + 12 g fish oil/d, providing 3.6 g EPA+DHA (n-3 fatty acids)/d; and 4) 900 mg garlic/d + 12 g fish oil/d.  Three-day diet records were collected before and during supplementation to assess dietary intakes.  In the placebo group, mean serum TC, LDL and TG were not changed significantly relative to baseline. Mean group TC concentrations were significantly lower with garlic + fish oil (-12.2%) and with garlic (-11.5%) but not with fish oil alone after 12 weeks.  Mean LDL concentrations were reduced with garlic + fish oil and with garlic but were raised with fish oil (+8.5%).  Mean TG concentrations were reduced with garlic + fish oil and with fish oil alone (-37.3%).  The TC to HDL ratio and LDL to HDL ratio decreased significantly in garlic groups (with and without fish oil) but not with fish oil alone.  HDL increased from baseline levels in both fish oil groups but no differences between the groups were observed.  Nausea was reported with fish oil supplements and occasional belching was reported with fish oil and placebo oil supplements.  The authors conclude that, “fish oil supplementation significantly decreased TG concentrations and increased LDL concentrations whereas garlic supplementation significantly decreased both TC and LDL in hypercholesterolemic men.  Garlic + fish oil reversed the moderate fish oil-induced rise in LDL.  The combination of garlic with fish oil had a beneficial effect on serum lipid and lipoprotein concentrations by providing a combined lowering of TC, LDL, and TG concentrations as well as the ratios of TC to HDL and LDL to HDL”.

3)
Bairati et al (1992) conducted a randomized, placebo-controlled, double-blind study to evaluate the effects of a concentrate of fish oil on blood pressure and serum lipids in patients treated for coronary artery disease.  Subjects were identified from referrals for coronary angioplasty to a Canadian heart institute.  Prior to their angioplasty procedure, 125 patients were randomly assigned to receive either the fish oil or control supplement for three weeks prior to the procedure, and then 6 months following the procedure.  The fish oil group consumed 15 g/day MaxEPA (4.5 g EPA and DHA) and the controls consumed supplements totaling 15 g/day olive oil.  Dietary intake during the trial was not assessed.  Serum TG levels decreased significantly in the fish oil group(P = 0.0001) , with no change observed in the control group.  No statistically significant effects on TC, HDL, and LDL were observed.  The authors concluded that fish oil supplementation has a beneficial effect on blood pressure and serum TG in patients treated for coronary artery disease.

4)
Berrettini et al. (1996) conducted a study to examine the effect of a daily dosage of 3g EPA plus DHA on plasma lipids and some hemostatic factors.  In a double-blind, randomized, controlled trial, 39 patients with chronic atherosclerotic diseases were randomized to receive either supplementation of n-3 PUFA (3 g/day containing 0.51 g EPA and 0.35 g DHA) or corn oil.  At baseline and after 2, 8, and 16-week following the intervention, serum lipids, factor VII, tissue factor pathway inhibitor (TFPI) and prothrombin activation fragment 1 + 2 (F1 + 2) were measured.  Patients were asked to maintain normal diet and physical activity; diets were not assessed during the study.  Three of 20 patients taking fish oil reported occasional fish aftertaste, but no other side-effects were observed.  Administration of n-3 PUFA lowered serum TG and increased LDL (-32% and +33%, respectively, after 2 weeks of treatment) while a significant increase (+31%) in HDL-cholesterol was observed at the end of the intervention period.  Patients in the n-3 PUFA group also showed a significant reduction of F1 + 2 plasma levels (p = 0.016) while no significant changes were detected in plasma factor VII clotting activity.  No significant effects on lipid and hemostatic parameters were observed in patients receiving corn oil.  The authors concluded that the results of this study confirm the effects of n-3 PUFA administration on plasma lipids.  Further, in patients with chronic atherosclerotic disease, a 16-week supplementation with these compounds induces an increase of TFPI plasma levels with a concomitant down-regulation of the extrinsic pathway of blood coagulation.  This may indicate the mechanism for the antithrombotic activity of a fish diet and fish oil derivatives.  

5)
Borthwick (1998) investigated the effects and tolerability of a daily dose of an omega-3 ethyl ester concentrate (containing 3.4 g EPA plus DHA) on serum lipid concentrations in patients with hyperlipidemia in a double-blind, randomized, placebo-controlled trial.  A total of 84 patients with hyperlipidemia were identified from hospitals and general practices.  Following 10 week period in which patients were instructed to consume a lipid-lowering diet, 55 of the 84 patients were randomized to a 12-week treatment period.  During the treatment period, patients were instructed to consume supplements containing either 4 g/d (-3 concentrate or corn oil . Patients remained on the therapeutic diet during the test period.  Forty-seven patients completed the study.  Following completion of the study, at 12 weeks, patients in the (-3 treatment group showed a significant increase in the EPA/DHA content of serum phospholipids (p < 0.0001), indicating compliance to the treatment. No statistically significant changes in these serum phospholipids were observed in the patients given placebo.  A statistically significant mean reduction in serum TG of 28.3 % (p = 0.0001) was observed in patients in the (-3 treatment group, compared to a nonsignificant increase in serum TG in patients in the corn oil group.  TC did not change significantly in either treatment group.  Mean HDL increased non-significantly in both the treatment and control groups.  LDL was not analyzed.  The authors concluded that 4 g/day (-3 ethyl ester concentrate resulted in a significant reduction in mean serum TG concentration in patients with hyperlipidemia, and was well tolerated.

6)
Du Plooy et al. (1992) examined the cumulative dose response effects of EPA and DHA on BP, plasma lipids and diet pattern in a randomized, single-blind placebo controlled trial.  Twenty-six black patients with mild to moderate essential hypertension were supplemented with EPA + DHA in a cumulative manner, every 6 weeks, starting with 0.013 g/d, then 0.133 g/d, then 1.333 g/d and then 13.333 g/d.  The control group was given olive oil as placebo for the entire 24 weeks.  No effect was observed on plasma TG, TC, HDL, HDL:TC ratio and on gamma-glutamyltranspeptidase within or between the groups at any time point during the trial.  

7)
Eritsland et al. (1995c) examined the long-term effects of moderate dose of n-3 PUFAs on hemostatic parameters and bleeding episodes in patients undergoing coronary artery bypass surgery in a randomized controlled study.  The patients were investigated before and 9 months after the operation.  Following the surgery, the patients were randomized to receive 4 g/d fish oil (OmacorTM, 3.3 g/d EPA + DHA; n=260) or to the control group (no supplementation, n=251).  All patients received either aspirin (300 mg/day) or warfarin (international normalized ratio aimed at 2.5-4.2).  Serum TG decreased by 19.1 % in the fish oil group but remained unchanged in the control group.  

8)
Goode et al. (1997) conducted a randomized, double-blind, placebo controlled trial to study the effects of fish oil on small artery function in vitro in hypercholesterolemic patients.  Subcutaneous gluteal fat biopsies were taken from 16 hypercholesterolemic patients (serum TC, 7.97 ± 0.16 mmol/l) and 12 control subjects matched for age and sex (mean TC, 5. 11 ± 0.34 mmol/l).  Isometric tension experiments were performed by mounting small arteries on a wire myograph.  Hypercholesterolemic and control subjects were randomized to receive 3 g/d EPA + DHA (fish oil, Maxepa; 8 hypercholesterolemic patients and 6 control subjects) or placebo (olive oil; 8 hypercholesterolemic patients and 6 control subjects) for 3 months.  Maxepa had no significant effect on TG, TC, HDL, SBP and DBP.  Maxepa decreased LDL non-significantly in both hypercholesterolemic patients and control subjects compared to baseline.  

9)
Grundt et al. (1995) investigated the effects of an omega-3 fatty acid concentrate (K85) on several interacting atherogenic risk factors, including insulin metabolism, blood lipid and lipoprotien levels and blood pressure in hyperlipidaemic patients who are not responding to therapeutic diet. A randomized, double-blind, placebo-controlled study was conducted after a run-in dietary period of 10 weeks.  Fifty-seven of 141 individuals, who, after the run-in period continued to meet the inclusion criteria (serum TG of = 2.0 mmol L-1 and serum TC of = 6.0 mmol L-1) were recruited from an outpatient center in Stavanger, Norway.  The subjects were randomly allocated to receive either encapsulated K85 (3.4 g/d EPA+DHA) (n = 28) or 4 g/d corn oil capsules for 12 weeks (n = 29).  Subjects were asked to maintain a stable diet. The weekly intake of fishmeal was registered prior to the n-3 supplementation and at the end of the study.  Therapeutic (low fat diet (30% or less energy from fat)) diet was consumed throughout the study period.  The subjects were given written and oral instructions about dietary changes.  An intent-to-treat analysis was conducted.  Serum TG reduced by 28% (p<0.05) in the K85 group from the first 4 weeks.  Serum TC was significantly reduced in both groups.  Serum HDL increased significantly (p<0.05) during the first 4 - 8 weeks in the K85 group, but the increase was not significant at 12 weeks.  Systolic and diastolic blood pressures and heart rate decreased significantly (all p<0.05) with K85 treatment.  The authors conclude that, “the atherogenic risk profile was improved with K85 in subjects with combined hyperlipidemia, but n-3 fatty acids supplementation did not affect glucose/insulin homeostasis”.

10)
Grundt et al. (1999) assessed the influence of n-3 FAs on homocysteine and several coagulation factors in subjects with combined (type IIb) hyperlipidemia, not responding to a therapeutic diet.  In this double-blind study, the subjects were randomized to receive either n-3 FAs (3.4 g/d EPA + DHA; n = 28), or placebo (corn oil; n = 29) for 12 weeks.  Triglycerides decreased significantly with n-3 FAs compared to baseline (28%, p<0.05).  High density lipoprotein increased significantly with n-3 FAs after 4 and 8 weeks of treatment (p<0.05).  Total cholesterol decreased in both groups (p<0.05).  The authors concluded that, “the antiatherogenic effect, and especially the TG lowering potential of n-3 FAs supplementation, was not related to a change in total plasma homocysteine in subjects with combined hyperlipidemia.  The antithrombotic effects in the present setting were modest.”

11)
Harris et al. (1997) examined the effects of Omacor (85% omega-3 FA as ethyl esters) on severe hypertriglyceridemia in a randomized, double-blind, placebo-controlled trial.  Forty-two patients with elevated TG levels (between 5.65 and 22.60 mmol/l (500 and 2000 mg/dl)) were randomized to receive either Omacor (3.4 g/d EPA + DHA, 4 g/d of Omacor) or placebo (corn oil) for 4 months.  Omacor significantly decreased TG by 45% (p<0.00001), TC by 15% (p<0.001), VLDL by 32% (p<0.0001) and TC/HDL ratio by 20% (p=0.0013), and increased HDL by 13% (p=0.014) and LDL by 32% (p=0.0014) compared to baseline values.  The placebo had no effect on these parameters except TG increased.  Omacor had no effect on apo A1.  Omacor caused a non-significant increase in glucose and a non-significant decrease in glycated hemoglobin levels.  The authors concluded that, “four capsules of Omacor per day markedly decreased TG concentrations in patients with severe hypertriglyceridemia.  The availability of a potent and safe omega-3 FA preparation for this patient population should diminish the risk for acute pancreatitis, and may also reduce the long-term risk for cardiovascular disease.”

12)
Hellsten et al. (1993) compared the effects of omega-3 FA and corn oil on the fibrinolytic system in a randomized, double-blind, controlled trial.  Forty subjects were randomized to receive either 6 g/day corn oil, or 6 g/day fish oil (cod liver oil) containing 2.0 g of omega-3-PUFA for 5 months.  Clinical and fibrinolytic variables were measured before and after treatment. Fish oil and corn oil had no effect on TG, TC, HDL and BP.  In the corn oil group, PAI-1 activity decreased significantly (p=0.008) but in the fish oil group PAI-1 activity remained unchanged.  Activities and mass concentrations of tPA remained unchanged in both groups.  The authors concluded that, “in the doses given here, both these preparations have small or no effects on the fibrinolytic system.”

13)
Herrmann et al. (1995) studied the influence of high dose of n-3 (fish oil) versus n-6 (rapeseed oil) fatty acids on plasma Lp(a) levels in combination with low energy, low fat diet and exercise using a randomized, double-blind, controlled trial.  Fifty-three male hospitalized patients with ischemic heart disease were treated for 4 weeks with either 8.5 g/d of n-3 fatty acids (12 g/day of fish oil) (n=35) in combination with a 5,000 kilojoule, 30% fat diet and moderate exercise or with 12 g/d of rapeseed oil (n=18) with the same dietary and training program.  Plasma Lp(a), in addition to several lipids and lipoproteins, blood clotting factors, and platelet reactivity, were measured before and at the end of the treatments.  No adverse effects were observed except for mild fish aftertaste and fish oil was well tolerated.  Total cholesterol, LDL, and apo B levels decreased significantly in both the fish oil (-12.2%, -16.0%, and -14.2%, respectively) and rapeseed oil (-14.4%, -20.3%, -15.2%, respectively) groups.  Triglycerides decreased (-20.3%) and HDL increased (+8.3%) significantly with fish oil treatment.  Plasma Lp(a) levels decreased by 14% in the fish oil group, but remained unchanged in the rapeseed oil group.  The fish oil group was categorized into 2 subgroups: 'responders,' with a reduction in Lp(a) by 24% and 'nonresponders,' with a small nonsignificant increase (8%) in serum Lp(a).  A marked reduction in LDL and apo B was observed in responders than in nonresponders.  Tissue plasminogen activator was reduced (16%) in both groups.  Platelet number and clotting factors were not changed significantly in either group. 

14)
Howe et al. (1994) examined the effects of dietary sodium restriction combined with fish oil supplementation on BP and related risk factors in hypertensives treated with angiotensin converting enzyme (ACE) inhibitors in a randomized, double-blind, controlled study.  Four groups of patients (n=14/group), taking either captopril or enalapril, were assigned to one of four dietary treatments (low sodium (80 mmol/day) with fish oil (5 g/d omega-3 FAs); normal sodium (150 mmol/day) with fish oil; low sodium with olive oil; normal sodium with olive oil) for 6 weeks after a four week run-in phase.  Fish oil treatment significantly decreased TG compared to olive oil (27%, p<0.05), but it had no effect on TC.  

15)
Lungershausen et al. (1994) assessed the effects of n-3 FA supplementation on blood pressure and plasma lipids in hypertensive patients treated with diuretics or beta-blockers in a double-blind placebo controlled crossover trial.  Forty-three patients taking a beta-blocker only (n = 29), a diuretic only (n = 3) or a beta-blocker plus diuretic (n = 11) for hypertension were recruited from general practice.  After a 4 week run-in phase, the subjects were randomly assigned to Omacor containing 3.4 g/d EPA + DHA or corn oil (4 g/d) for 6 weeks.  After 6 weeks the subjects were crossed over to receive the other treatment for another 6 weeks.  Fasted blood samples were taken at the end of each period for lipid analysis.  Plasma TG decreased by 21 % (p<0.01) and HDL-2 increased by 15 % (p<0.01) with fish oil, but there were no significant differences in TC or LDL levels.  The authors concluded that, “the antihypertensive and hypotriglyceridemic effects of n-3 FA supplementation seen in the present study suggest that it may be a useful adjunct to antihypertensive therapy with beta-blockers or diuretics.”

16)
Mackness et al. (1994) conducted a randomized, double-blind, placebo-controlled study to investigate the effect of a fish oil concentration on serum lipid and lipoprotein concentrations in patients with primary hypertriglyceridemia (Types IIB and IV).  The effect of fish oil on Type IIB hypertriglyceridemia was also compared to Type IV. Seven centers participated in the study.  Exclusion criteria included patients with diabetes mellitus, hypothyroidism, serious illness in the previous 3 months or severe concurrent illness, drug or alcohol abusers, and pregnant and lactating women. Of the 95 subjects who entered the study, 79 (83%) completed the study.  Reasons for dropout were primarily related to personal reasons or noncompliance.  Patients were randomized to receive 4 g/d concentrated fish oil (K-85 containing 3.4 g/d EPA or DHA (not specified)) or corn oil for 14 weeks.  Dietary intake of the patients during the trial was not assessed.  After 6, 10, and 14 weeks of intervention, serum TG and VLDL-cholesterol were significantly lower in the K-85 treatment group compared to the placebo group (all P < 0.01).  In patients with type IV hyperlipoproteinemia , serum HDL increased 13% l (P < 0.01), while no change in HDL was observed in subjects with type IIb hyperlipoproteinemia.  Serum LDL-cholesterol, lipoprotein (a) and fasting blood glucose were unaffected by K-85.  The authors conclude that the supplement containing DHA/EPA is effective in lowering serum TG and VLDL in patients with primary hypertriglyceridemia and may have utility as a TG-lowering agent.  

17)
McGrath et al. (1996) examined the effects of fish oil rich in PUFAs on serum lipid peroxides in NIDDM patients in a randomized, double-blind, placebo controlled crossover study.  The degree of lipid peroxidation was assessed by measuring plasma malondialdehyde, as TBARS.  Twenty-three NIDDM patients received either 3 g/d EPA + DHA (fish oil, Maxepa) or olive oil for 6 weeks followed by a 6 week washout period and a final 6 week treatment phase where the treatments were reversed.   Plasma levels of vitamin E, lipid content of whole plasma and lipoprotein fractions, glycosylated hemoglobin, glycosylated LDL and fasting blood glucose were also measured at baseline, 6 and 18 weeks.  Total cholesterol and TG content of plasma and lipoprotein fractions were not significantly altered by fish oil.  Plasma TG decreased with fish oil compared with baseline, but failed to reach significance (p=0.07).  No significant changes were observed in concentration or composition of HDL and LDL.  Fish oil did not significantly affect apo B and apo A levels.  Olive oil treatment did not change the levels of TBARS, vitamin E or indices of glycemic control compared with baseline, whereas fish oil treatment resulted in elevation of TBARS (p<0.001) and reduction of vitamin E (p<0.01) compared with baseline and olive oil.  

18)
McVeigh et al. (1994) investigated the effects of dietary fish oil supplementation on arterial wall compliance in patients with NIDDM in a double-blind, placebo-controlled crossover study. Twenty NIDDM patients (16 men, 4 females) received either 3 g/d EPA + DHA (fish oil, Maxepa) or olive oil for 6 weeks followed by a 6 week washout period and a final 6 week treatment phase where the treatments were reversed.   Triglycerides decreased non-significantly with fish oil (p=0.08) compared to baseline.  Fish oil had no effect on TC, heart rate, arterial BP, cardiac output, systemic vascular resistance and stroke volume.  Fasting glucose increased non-significantly with fish oil (p=0.07) compared to baseline.  

19)
Mori et al. (1992) conducted a clinical trail among patients with peripheral vascular disease to examine and compare the effects of supplementing the existing diet with fish oil or olive oil on lipids and cell function.  Patients with peripheral vascular disease were recruited from hospitals and private practitioners, and randomly allocated to take either 15 g/d fish oil (4.6 g/d EPA+DHA) or olive oil for 4 weeks.  Subjects’ lipid parameters were also measured at 10 weeks (six weeks after completion of the trial) to determine if subjects returned to baseline values.  The completion rate was 91% (29/32 subjects completed the study).  Subjects were asked to maintain normal dietary habits during the trial.  Neither tolerance nor adverse effects were reported.  Following the four-week treatment period, subjects in the fish oil group had significantly lower serum TG levels by 26% from baseline.  TC was increased in this group, due to a significant increase in both LDL cholesterol and HDL-2 cholesterol. A  nonsignificant decrease in HDL3-C levels was observed.  Reduced TC levels were observed in subjects in the olive oil group, due to a significant decrease in LDL levels.  The authors concluded that dietary fish may retard the progression of atherosclerosis in patients with vascular disease.  They noted, however, that the increase in LDL levels was a concern and, could not, on the basis of this study, yet recommend to supplement diets with fish oil in these patients. 

20)
Ramirez-Tortosa et al. (1999) examined the effects of diets enriched in MUFA (olive oil) or olive oil + n-3 PUFA on plasma lipid profile and susceptibly of LDL to oxidation in free-living Spanish male patients with Peripheral Vascular Disease (PVD) in a longitudinal intervention study.  Twenty-four patients were provided olive oil for 3 months, followed by a 3 month washout period and then supplemented with a combination of fish oil and olive oil for the final 3 months.  The control group consisted of 13 subjects (no dietary intervention) and the reference group consisted of 20 healthy individuals.  The subjects attended dietary counseling before starting with the study.  Food habits were assessed using dietary survey during each period. Diets were assessed using food records, weighted food intake and evaluation of recipes.  Changes in plasma and lipoprotein fatty acid composition and susceptibility of LDL to in vitro oxidation were examined.  Lipid-supplement-induced changes in LDL properties were measured as relative electrophoretic mobility and macrophage uptake.  Fish oil intake significantly (p<0.05) decreased plasma TG levels compared with the olive oil period, control and reference groups.  No changes in TC, LDL and HDL were observed with fish oil supplementation.  The susceptibility of LDL to Cu-mediated oxidation was decreased in the subjects consuming olive oil and the fish oil supplement compared to the control group.  The uptake of LDL by macrophages was significantly lower in the group supplemented with fish oil compared to the control group.   The authors conclude that, “the consumption of olive oil with fish oil supplement may be useful in the nutritional management of patients suffering from peripheral vascular disease in terms of increasing plasma n-3 long-chain polyunsaturated fatty acids and decreasing susceptibility of LDL to oxidation”. 

21)
Sacks et al. (1995) conducted a randomized controlled trial to test whether fish oil supplements can improve the condition of patients with coronary atherosclerosis. The primary outcome examined was change in minimal diameter of coronary artery lesions.  Patients with angiographically documented heart disease and normal plasma lipid levels were identified from one of two participating hospitals.  Subjects were stratified according to their clinical management (surgical or medical) and total/HDL cholesterol ratios, and then randomized to receive either fish oil capsules, containing 6 g/d of n-3 fatty acids (4.8 g/d EPA+DHA), or olive oil capsules.  The average duration was 2.4 years (28 months).  Dietary intake was assessed at baseline and every three months during the trial.  A total of 31 patients in the fish oil group and 28 patients in the control group completed the trial.  A significant decrease in TG levels was achieve at 12 weeks of intervention with fish oil, which persisted through the remainder of the trial.  No significant effects on other plasma lipoprotein levels in the fish oil group was observed.  Analysis of adipose tissue samples, obtained at the end of the trial, revealed EPA concentrations of 0.91% in the fish oil group compared with 0.20% in the control group (p < 0.0001).  From baseline, the mean minimal diameter of atherosclerotic coronary arteries decreased by 0.104 and 0.138 mm in the fish oil and control groups, respectively, a nonsignificant difference (p = 0.6 between groups).  Similarly, percent stenosis was not significantly different between the two groups, with increases by 2.4% and 2.6%, in the fish oil and control groups, respectively (p = 0.8).   The authors concluded that fish oil treatment for 2 years does not appear to be associated with any clinically significant changes in the diameter of atherosclerotic coronary arteries.

22)
Salachas et al. (1994) conducted a double-blind, controlled clinical trial to investigate whether beneficial effects on various parameters in patients with coronary artery disease (CAD) could be demonstrated with a low dose of fish oil concentrate (FOC). Thirty-nine patients with clinically-confirmed coronary artery disease or exercise-induced ischemia were studied and divided into two groups. Twenty subjects were allocated to take 10 g fish oil (3 g/d EPA+DHA).  The remaining 19 subjects were allocated to take 10 g placebo Italian olive oil.  Dietary intake during the trial was not assessed.  Parameters were measured at eight and twelve weeks after start of treatment.  After 12 weeks of supplementation, the number of anginal attacks decreased by 41% in the group receiving the fish oil supplement (P < 0.05), compared to no change in the olive oil group.  A significant decrease in the weekly glyceryl trinitrate consumption was observed in the fish oil group (P < 0.05) compared to no significant change in this medication in the olive oil group.  Serum TG  decreased significantly in the fish oil group by 22% after eight weeks of intervention (P < 0.01), but this change was moderated by the end of the intervention period at 12 weeks (11%).  In the olive oil group, TG increased slightly, but the change was not statistically significant.  No statistically significant change was observed in either group with regard to platelet aggregation ratio and beta-thromboglobulin.  The authors concluded dietary supplementation with a low dose of fish oil appears to have a beneficial effects on the clinical status of patients with coronary artery disease, with no impact on platelet function.

23)
Saynor and Gillot (1992) studied the effectiveness of long-term n-3 fatty acids in modifying serum TC, LDL, HDL, TG, and fibrinogen over a seven-year period.  The long-term safety of n-3 was also assessed. A total of 365 subjects with ischemic heart disease (IHD), hyperlipidemia or a strong family history of IHD were recruited for at least 1 month, whereas only 40 subjects participated for the entire study period and were included in the analyses.  The subjects were supplemented with 6.02 g/d of EPA+DHA for the firsts year (MaxEPA 18.6% EPA and 12.1% DHA capsules (2 capsules for first year)) and then with 3.07 g/d of EPA+DHA for 6 years.  No apparent side effects were observed with MaxEPA.  During the 7-year period, 17.5% of the subjects had minor disturbances of routine chemical and hematological parameters (no subject had more than 2 changes outside the normal ranges).  Venous blood samples were taken at regular intervals for lipid and fibrinogen assays and for routine clinical chemistry and hematological profiling.  Current medication was recorded and diets were not assessed.  Triglycerides (p<0.05) and fibrinogen decreased significantly.  The group with raised baseline TC showed a decrease (p<0.001) in TC at all time points except at 48 months.  The group with normal baseline TC showed a significant decrease (p<0.05) at 84 months.  HDL significantly increased at all time points (p<0.001) except for 12, 72 and 84 months where the increase was significant at 1% level (p<0.01).  LDL decreased significantly at 60 months (p<0.05) and at 72 and 84 months (p<0.01).  Platelet count did not change significantly.  The authors state that, “the type of lipid changes observed in this study are those that are usually considered antiatherogenic.  A decrease in fibrinogen may result in beneficial changes in the pathological processes leading to thrombotic occlusion.  The consumption of MaxEPA over a seven-year period did not indicate any adverse effects”.

24)
Seljeflot et al. (1998) examined the effects of n-3 FAs and/or antioxidants on some endothelial cell markers sTM, vWF, tPAag and sCAM E-selectin, P-selectin and VCAM-1 in a randomized, double-blind, placebo controlled two-by-two factorial study.  Forty-one male smokers with hyperlipidemia were supplemented with either 4.8 g/d of EPA + DHA or placebo with the addition of antioxidants (150 mg of vitamin C, 75 mg of vitamin E and 15 mg of beta-carotene daily) or n-3 FA + antioxidant or placebo for 6 weeks.  Triglycerides decreased significantly with n-3 FA compared to baseline (p=0.044) and placebo (p=0.026).  No effect of n-3 FAs was observed on TC and HDL.  

25)
Seljeflot et al. (1999) studied the effects of omega-3 FAs (n-3 FA) on procoagulant activity and cytokine expression in whole blood cultures from patients with atherosclerosis in a randomized, double-blind, controlled trial.  Eleven patients had received 5.1 g/d of n-3 FA as ethyl esters for 6 months (group I) and 12 patients had been on placebo (group II).  The patients from the n-3 FA and placebo group (total n=23) then received 5.1g/d n-3 FA for 4 weeks.  Triglycerides decreased in group II (p=0.049) with n-3 FAs supplementation and the difference between the groups was non-significant.  

26)
Singh et al. (1997) compared the protective effects of fish oil and mustard oil against ischemic damage and complications in patients with suspected acute myocardial infarction (AMI).  The subjects were assigned to either fish oil (1.8 g/d of EPA+DHA) (n=122), 20 g/d mustard oil (n=120) or a placebo group (100 mg/d aluminum hydroxide) (n=118) for 1 year.  Treatments were administered about 18 hours after the symptoms of AMI in all three groups.  Dietary intake was not monitored or assessed, but subjects were asked to consume a low-fat diet.  The extent of cardiac disease, rise in cardiac enzymes, and lipid peroxides were comparable among the groups at entry into the study.  Total cardiac events were significantly reduced in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  Nonfatal infarctions were significantly reduced in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively p<0.01).  Total cardiac deaths were reduced in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (mortality rates: 13.3% and 11.4% vs. 22.0%, respectively p<0.01).  The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both), left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both), and angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  Modest changes in TC, TG and HDL were observed with both treatments.  Diene conjugates decreased significantly in the fish oil and mustard oil groups, indicating that a part of the benefit may be caused by the reduction in oxidative stress.  The results suggest, “that fish oil and mustard oil, possibly due to the presence of n-3 fatty acids, may provide rapid protective effects in patients with AMI”. 

27)
Sirtori et al. (1997) conducted a multicenter, randomized, double-blind, placebo-controlled study to examine the effects of low-dose of n-3 fatty acids on lipid and lipoprotein concentrations and to evaluate the effects on clinical abnormalities of hypertriglyceridemia, particularly altered glucose metabolism and arterial hypertension.  Nine hundred and thirty-five hyperlipoproteinemia (type IIB or IV) patients (both sexes) were selected from 63 Italian clinical centers with either impaired glucose tolerance or non-insulin-dependent diabetes mellitus (NIDDM).  After a initial 4-week run-in period the patients received 2.580 g/d of EPA+DHA as ethyl esters (n=470) for 2 months or placebo (olive oil) (n=465) and then 1.720 g/d of EPA+DHA or placebo for 4 months.  In addition to the complete lipid and lipoprotein profile, patients with impaired glucose tolerance also underwent an oral-glucose-tolerance test; in patients with NIDDM, serum insulin and Hb A1c concentrations were determined.  The patients in the n-3 (3.8 %) and placebo (4.5 %) group reported mild gastrointestinal disturbances.  No significant changes in biochemical and hematological indices were observed.  Plasma TG concentrations decreased significantly (21.53%, p<0.0001) at 6 months compared with the placebo group, with a tendency toward a progressive reduction with time.  No significant changes in TC between the n-3 and placebo group were observed at all time points with both intent-to-treat and per protocol analysis.  A significant increase (p=0.048) in LDL at the end of six months was observed in the n-3 group compared to the placebo group.  No significant increase in HDL was observed in the n-3 and placebo groups at all time points with intent-to-treat analysis.  The HDL concentrations increased in male patients with impaired glucose tolerance or NIDDM compared to the normoglycemic males (p<0.05).  No effect of n-3 was observed on fasting glucose, HbAic, insulinemia oral glucose tolerance, systolic and diastolic blood pressure and oral glucose tolerance in patients with impaired glucose tolerance or NIDDM.   The authors state that, “treatment with a moderate daily dose of n-3 ethyl esters over a prolonged period of time significantly reduced triacylglycerol concentrations without any worsening of glucose tolerance in patients with hypertriglyceridemia with and without impaired glycemic regulation”.
28)
Sirtori et al. (1998) evaluated the long-term efficacy of n-3 FAs on gylcemic parameters and on plasma lipoproteins in patients with hypertriglyceridemia in an open phase trial.  Eight hundred and sixty three patients from a total of 935 patients associated with additional cardiovascular risk factors, i.e. glucose intolerance, NIDDM and/or arterial hypertension who participated in a previous double-blind study for 6 months with n-3 FAs as ethyl esters vs. placebo, were followed for another 6 months on 2 g/d n-3 FAs in this open trial.  At the end of the double-blind study, TG decreased significantly in the n-3 FAs compared to placebo, without alterations in glycemic parameters.  In the follow up study, patients with type IIB hyperlipoproteinemia showed a significant reduction in TC, in patients with (-4.15% vs. the 6 month levels) and without NIDDM (-3.8%).  HDL increased by 7.4% for the total group, maximal increase was in type IV patients with (+9.1%) and without (+10.1%) NIDDM.  LDL increased non-significantly in patients treated with fish oil for 12 months.  No alterations in glycemic parameters (fasting glucose, insulin and glycated hemoglobin) were detected in patients treated with n-3 FAs for 6 or 12 months.  The authors concluded that, “administration of n-3 FAs to patients with hypertriglyceridemia associated with NIDDM or impaired glucose tolerance appears safe and effective.” 

29)
Swahn et al. (1998) assessed the effects of n-3 FAs in normalizing dyslipidemia and reducing thrombotic tendency in postmyocardial infarction patients.  Fifty-three patients were randomly assigned in a double-blind fashion to receive 4 g/d n-3 FAs (3.4 g/d EPA + DHA; n=26) or corn oil (placebo; n=27) for 12 weeks.  Mean plasma TG decreased significantly (3.10 ± 1.15 to 2.53 ± 0.94 mmol/l, 24 %; p<0.001) with n-3 FAs compared to placebo (p<0.05).  The decrease was mainly due to the reduction in VLDL-TG concentrations with n-3 FAs (19 %) and an increase with corn oil (15 %) (p<0.05 between groups).  The VLDL cholesterol decreased by 23 % with n-3 FAs and increased by 10 % with corn oil, and the difference between the groups was significant (p<0.05).  A significant increase in LDL was observed with n-3 FAs (7 %) and the difference between the groups was significant (p<0.05).  Compared to baseline, the HDL increased significantly with n-3 FAs (9 %, p<0.05), but there was no difference between the groups.  Mean apo B levels did not change in the n-3 FAs or corn oil group, but a redistribution of apo B occurred in the n-3 FAs group (decrease in VLDL and an increase in LDL).  Total apo CIII decreased significantly with n-3 FAs and increased insignificantly in the corn oil group, resulting in a significant difference between the groups (p<0.05).  This decrease was due to the reductions in LP CIII/non B concentrations, but the ratio LP CIII/non B/LP CIII/B was unaffected because of a slight insignificant decrease in LP CIII/B.  Both treatments had no significant effects on Lp A1 and Lp(a) concentrations.  The authors concluded that, “omega-3 had a moderate plasma TG lowering effect and increased LDL cholesterol slightly, while antithrombin III increased in patients with hypertriglyceridemia who had recently experienced a myocardial infarction.” 

30)
Toft et al. (1995) conducted a randomized, double-blind, placebo controlled study to examine whether dietary supplementation with fish oil adversely affects glycemic control in hypertensive patients.  Seventy-eight patients with untreated hypertension were recruited from a population survey and assigned to receive 4 g/d EPA + DHA (Omacor; n=38) or placebo (corn oil; n=40) for 16 weeks.  An OGTT assessments of insulin release, glucose disposal, and insulin sensitivity was done using the hyperglycemic clamp.  Insulin sensitivity was assessed using a euglycemic hyperinsulinemic clamp technique.  Lipid levels and BP were also assessed.  All assessments were done before and after intervention.  Triglycerides decreased non-significantly with Omacor (9.2 ± 5.3%) compared to a significant increase with corn oil (12 ± 5.9%) and there was significant difference between the groups (p=0.01).  Omacor treatment had no significant effect on TC, LDL, HDL, apo A1, apo B, fasting glucose and insulin.  Corn oil treatment significantly decreased HDL and increased VLDL, and the differences between the groups were significant (HDL p=0.04; VLDL p=0.01).  Corn oil had no significant effect on TC, LDL, apo A1, apo B, fasting glucose and insulin. 

31)
Valagussa et al. (1999) investigated the independent and combined effects of n-3 PUFA and vitamin E on morbidity and mortality after myocardial infarction (MI).  Eleven thousand three hundred and twenty four patients surviving recent (= 3 months) MI were recruited from October 1993, to September 1995.  The patients were randomly assigned either to n-3 PUFA supplements (0.850 – 0.882 g/d of EPA+DHA as ethyl esters; 1 g/d n=2836), vitamin E (300 mg/d; n=2830), both (n=2830), or none (control, n=2828) for 3.5 years.  Slight but significant decrease in TG was observed with n-3 treatment compared to the control.  No effect of n-3 was observed on TC, LDL, HDL, fibrinogen and glycemia.  Patients receiving n-3 PUFA and vitamin E reported gastrointestinal disturbances (4.9 % n-3, 2.9% vitamin E) and nausea (1.4 % n-3, 0.4% vitamin E).  3.8% of the patients in the n-3 group and 2.1% of the patients in the vitamin E group discontinued the treatment because of the side effects.  The authors conclude that,  “long-term n-3 PUFA (1g/d) supplementation was beneficial for death, and for combined death, non-fatal MI and stroke in patients with MI and have Mediterranean dietary habits”.  

32)
von Schacky et al. (1999) also conducted a randomized, double-blind, placebo-controlled trial on patients with coronary artery atherosclerosis to determine the effect of dietary intake of omega-3 fatty acids (EPA and DHA) on the course of this disease.  A total of 223 patients with angiographically proven coronary artery disease identified at a medical facility were allocated to two groups.  Subjects allocated to the fish oil group were provided supplements containing a fish oil concentrate (3.4 g/d EPA plus DHA), while the control group consumed a placebo supplement containing a fatty acid composition resembling that of the average European diet.  Subjects consumed 6 g per day for 3 months, which was reduced to 3 g per day for the remaining 21 months. Dietary intake was not assessed over the 2-year test period. Standardized coronary angiography, as evaluated by an expert panel, was the primary end point, with a secondary endpoint of quantitative coronary angiography.  Baseline and 2-year follow-up angiograms were available for 80 of 112 placebo subjects and 82 of 111 fish oil subjects.  Of the 80 placebo group subjects, 48 coronary segments (60 percent) showed some atherosclerotic progression (36 had mild progression, 5 had moderate progression, and 7 had mild regression.  Of 82 subjects in the fish oil group, 53 coronary segments (67%) showed some evidence of progression (35 had mild progression, 4 had moderate progression, 14 had mild regression), and two subjects showed moderate regression.  Significantly less loss in minimal luminal diameter, as assessed by quantitative coronary angiography, was observed in the fish oil group (P > 0.1).  Subjects in the fish oil group also had fewer cardiovascular events, though this finding was not statistically significant (P = 0.10).  There was no significant difference in any of the other clinical variables between the study groups.  LDL levels tended to be greater in the fish oil group.  The authors concluded that dietary intake of omega-3 fatty acids (EPA and DHA) modestly mitigates the course of coronary atherosclerosis in humans.

3.
Intervention Trials Using Food Sources of Omega-3 Fatty Acids (EPA and DHA) including a Triglyceride Assessment in the Protocol
Since 1992, eleven trials have examined supplementation with EPA and DHA in the diet using food sources.  These studies ranged in duration from 3 days to 40 weeks.  In each case serum triglycerides were decreased in the absence of and serious or consequential adverse effects.  These trials are summarized in Table 5 and further contribute to the body of evidence that supports the consistency and the strength of the relationship between EPA and DHA, heart disease, and serum triglycerides.

	Table 5

Clinical Trials Published 1992-2000 Using a food source of Omega-3 fatty acids (EPA and DHA) [Including a Triglyceride Assessment in the Protocol]

(Shaded rows represent a positive effect of Omega-3 fatty acids (EPA and DHA))

Only Lipid Parameters are Presented

	Reference
	Objective
	Study design
	Duration
	Intake 
	Subjects
	Results

	Dunstan et al. 1997

Diabetes Care 1997;20(6):913-921

[Australia]
	To determine the independent and combined effects of n-3 fatty acids and moderate aerobic exercise on serum lipids and gylcemic control in dyslipidemic NIDDM patients on a low fat diet
	Randomized, controlled parallel trial.
	8 weeks of treatment

4 weeks of initial baseline period.
	3.6 g/d n-3 FAs provided by 1 fish meal.

Control group: no fish meal

Compliance: weekly interview, weighted diet records, and platelet phospholipid FA levels.
	49 dyslipidemic subjects with NIDDM were recruited through local media publicity. These subjects were not taking insulin or lipid lowering drugs.  All subjects were on low fat diet. The subjects were either assigned to fish diet or no fish diet.  Within each group the subjects were assigned light or moderate exercise.

Fish + moderate exercise: F/ME group, n=14

Fish + light exercise: F group, n=12

No fish + moderate exercise: ME group, n=11

No fish + light exercise: Control group, n=12


	TG:  Significant ↓ (p=0.03) with addition of fish to the low fat diet. TG ↓ significantly with F/ME and F diet (both p=0.0001).

TC: No significant group effects. 

HDL: Significant ↓ in HDL3 (p=0.02) and ↑ in HDL2 (p=0.01) with addition of fish to the low fat diet. ↑ in HDL2 with F/ME and F diet (p=0.02).
LDL: Non-significant ↑ in LDL with addition of fish in the low fat diet. In regression analysis the ↑ in LDL was significant (p=0.03) with fish. No significant group effects. 

After adjusting for age, sex and change in body weight the main effects of fish on TG, and HDL were unaffected. 



	Gustafsson et al. 1996

J Hum Nutr Dietet 1997;9:135-145

[Sweden]
	To evaluate the metabolic effects of fish-oil enriched seafood products and whether the effects were equivalent to those observed with pure fish oil preparations.
	Double-blind, randomized cross-over trial 
	3 weeks on each treatment with a minimum 4-week washout period between treatments
	3 g/day n-3 FAs during the fish oil period supplied by fish oil concentrate (EPAX 300TG) in various fish products;  

0.3 g/day during sunflower oil (control) period
	24 subjects (5 females, 19 males) recruited from an ongoing health survey at a local company.  All had borderline-high blood lipid levels.  Mean age was 48.1 years.  No concurrent medications.
	TG: ↓ (p=0.0067)

TC:  NS

LDL: ↓ (p=0.0612)

HDL: NS

Free FAs: ( (0.0025)



	Marckmann et al. 1997

Arterioscler Thromb Vasc Biol. 1997; 17:3384-3391

[Denmark]
	To examine the effect of incorporating fish oil (4 g daily) into a sunflower oil-based margarine on a series of important cardiovascular markers (blood lipids, coagulation, fibrinolytic markers).  Also examined the effect of a single high fat test meal on a subset of subjects from each group near the end of the run-in and intervention periods.
	Randomized, parallel, double-blind trial
	4 weeks intervention (following a 3-week run-in period with only sunflower oil margarine)
	2 g fish oil (Aarhus Olie) (2 g/100 g fat DHA; 1.4 g/100 g fat EPA)
	47 nonobese, healthy males with low usual fish consumption.  

Fish oil: 23

Sunflower only: 24

None were taking fish oil supplements.  Average age: 41 years (range: 29 to 60 years)
	TG: ↓ (p<0.01) (with a NS decrease observed in control group)
TC: NS

LDL: not reported

HDL:  ↓ (p<0.01) (but also significantly increased in the control group)

Lp(a): NS

apo A: NS (significantly increased in control group)

apo B: NS



	Meydani et al. 1993

The Journal of Clinical Investigation

1993;2:105-113

[U.S.]
	To investigate the effect of reductions in dietary fat, saturated fat and cholesterol, as well as increased fish intake on human cytokine production and immune response.
	Controlled trial
	24 week treatment period following a 6 week run-in period.  Subjects could take up to a 4 week break between run in and treatment
	1.23 g/day EPA+DHA (high fish intake diet)

control group: low fish intake diet which provided 0.27 g/day EPA+DHA

Compliance:

Fatty acid profile
	21 normolipidemic and normotensive volunteers (11 female, 11 male).  Subjects had no evidence of any chronic illness including endocrine, hepatic, renal, thyroid, or cardiac dysfunction.  Subjects were not on medications which might effect lipid levels, and none smoked.

Treatment group: 10 individuals (including 3 who had participated in the control group previously)

Control group: 11 individuals.
	TG: ↓ 7% compared to baseline.

TC: ↓ 14% compared to baseline.
LDL: ↓ 15% compared to baseline.

HDL: ↓ 12% compared to baseline.
TC:HDL ratio: no significant change.



	Nelson et al. 1997a

Lipids 1997; 32:1137-1146

[U.S]
	To determine if dietary DHA (commercial availability of a natural triglyceride (TG)) has independent effects on blood lipids and lipid metabolism.
	Single-blind controlled trial
	12 weeks (90 days)


	6 g/d DHA as a TG (from 15 g of DHASCO®oil) fed in a cold yogurt cocktail.

Low DHA: <50 mg/d of DHA

All subjects were given low DHA diet for 30 days and then eight subjects (group A) were given high DHA diet for 90 days and four subjects were continued on low DHA diet (Group B, control).
	10 normal volunteers were recruited and the research was conducted in the metabolic research unit of the Western Human Nutrition Research Center. 

Control: 4 subjects

DHA diet: 6 subjects
	TG: Plasma TG levels ↓ significantly (p<0.004) on DHA diet when compared to low DHA diet.

TC: No change after the DHA diet.

LDL: No change after the DHA diet.

HDL: ↑ significantly (p<0.02) on high DHA diet compared to low DHA diet.

apo A: NS change

apo B: NS change

Lp(a): NS change

apo E: ↑ significantly (p<0.002) on high DHA diet compared to low DHA diet.

A four-fold increase in plasma DHA and EPA levels was observed on high DHA diet.  No changes in DHA and EPA levels were observed on low DHA diet. 

A three-fold increase in DHA levels in adipose tissue was observed on high DHA diet, but no changes were observed in EPA levels in the adipose tissue.



	Saldeen et al. 1998

Nutr Research 1998;18(9):1483-1492

[Sweden]
	To determine the effect of a small dose of fish oil substituted for margarine in bread on serum TG and plasma phopholipid FAs, α-tocopherol, TBARS and glucose.
	Randomized single-blind, control trial.
	4 weeks


	1 g/d fish oil (ESKIMO-3®) in bread (EPA 18% and DHA 13% of the total FAs) (fish oil bread)

1 g margarine in bread (margarine bread) 

Compliance: Not measured
	17 healthy subjects 

Fish oil bread: 9 subjects

Margarine bread: 8 subjects
	TG: ↓ significantly (p<0.05) with fish oil supplementation, no change with margarine bread.

TC: No change with fish oil bread.

HDL: No change with fish oil bread.



	Schaefer et al. 1996

Am J Clin Nutr 1996;63:234-41

[U.S.]
	To compare the efficacy of high fish and low fish diets in lowering plasma lipid concentrations in middle-aged and elderly men and women.
	Crossover clinical trial
	30 weeks

6 week baseline diet

24 weeks high fish or low fish diet

Maximum four weeks washout period between the baseline and high or low fish diet.
	Not quantified

High fish or low fish NCEP Step 2 diets.
	22 subjects

High fish diet: four men and seven women (n=11) 

Low fish diet: seven men and four women (n=11)

Three women participated in both high and low fish diets.

The investigators provided the diets.
	TG: Fasting TG remained unchanged with both diets. Postprandial TG ↓ significantly in the high fish diet group (-23%, p<0.05) 

TC: ↓ significantly in high fish (-14%) and low fish diet (-19%) groups compared to the baseline levels (p<0.0001)

LDL: ↓ significantly in high fish (-15%) and low fish diet (-20%) groups compared to the baseline levels (p<0.0001)

HDL: ↓ significantly in high fish (-11%) and low fish diet (-17%) groups compared to the baseline levels (p<0.0001)

apo A-I: ↓ significantly in high fish (-17%) and low fish diet (-16%) groups compared to the baseline levels (p<0.0001)

apo B: ↓ significantly in high fish (-19%) and low fish diet (-20%) groups compared to the baseline levels (p<0.0001)

TC/HDL ratio: No effect of both high or low fish diets

LDL particle size: ( (p<0.05) in the low fish group but not in the high fish group. 



	Sorensen et al. 1998

Am J Clin Nutr 1998;68:235-41

[Netherlands]
	To examine the effect of n-3 PUFAs from fish oil on plasma lipids (in vivo), composition, particle size and oxidation susceptibly of the LDL particles ex vivo.
	Randomized crossover trial.
	4 weeks treatment with fish oil.

3 weeks run-in period where all subjects consumed sunflower oil. 

Subjects were then assigned to fish or sunflower oil for 4 weeks.
	0.91 g/d of EPA+DHA+ DPA (4 g/d fish oil) (fish oil group (FO))

4 g/d sunflower oil (SO).

Margarine was enriched with either fish oil or sunflower oil.

Compliance: diet records of margarine consumption, LDL fatty acid composition


	47 subjects

Fish oil: 23 subjects

Sunflower oil: 24 subjects
	TG: ↓ significantly when compared to levels before FO treatment.  The decrease was not significantly different from SO treatment group.

HDL: ↑ in HDL in both groups.

LDL: No significant difference between the two groups.

apo A: ↑ in both groups but significantly in SO group.

apo B: No significant difference between the two groups.

EPA, DPA and DHA levels: ↑ significantly after treatment with FO.  EPA and DHA in LDL particles was increased causing a small but significant increase in LDL total cholesterol (p=0.008), although not significantly different form the SO group.

After fish oil treatment the lag time and maximum rate of LDL oxidation was reduced when compared to before fish oil treatment and with the sunflower oil group. 

No significant difference was observed in the LDL size between the two groups.



	Tinker et al 1993

FASEB 1993;7(3-4):A170
	To determine the TG lowering effect of fish oil incorporated within a medical food.
	Randomized crossover design.

The subjects were randomized to either fish oil medical food or vegetable oil for 6 weeks and then the treatments were switched for 6 weeks.
	6 weeks on fish oil in medical food

6 weeks on vegetable oil (control)
	5.1 g/d EPA+DHA

3.6 g/d EPA

1.5 g/d DHA

Vegetable oil

Fish oil incorporated within a medical food.

Compliance: Not reported
	12 non-obese, non-diabetic subjects (8 males, 4 females) with high TG and low HDL levels.
	TG: ↓ significantly (p<0.0001) with fish oil compared to control.

VLDL: VLDL-TG and VLDL-cholesterol ↓ significantly (p<0.0001) with fish oil compared to control.


	Vessby et al. 1992

Diabetic Med 1992;9:126-133

[Sweden]
	To evaluate the effects of an isolated change of fat quality on carbohydrate and lipid metabolism in NIDDM patients on diabetic diet.
	Cross over design.

Seven subjects were given diet rich in saturated fat for 3 weeks and 7 were given diet rich in PUFA.  After 3 weeks the treatments were reversed.
	3 weeks

3 weeks on saturated fat diet 

3 weeks on PUFA diet
	4-5 g of n-3 FAs (2.4 % EPA and 3.4 % DHA).  The PUFA diet consisted of linoleic acid (31.2 %), linolenic acid (1.9 %) in addition to EPA and DHA.  PUFA was provided by 6 meals (of 14) by including fat fish such as mackerel, herring or salmon (PUFA diet).

The saturated fat diet consisted of 13.7 % linoleic acid, 2.8 % linolenic acid, 0.1 % of EPA and no DHA (saturated fat diet).

Compliance:

Fatty acids levels
	14 NIDDM patients (5 men and 10 women) were administered two isoenergetic diets for two consecutive 3-week periods in a metabolic ward.

15 subjects were recruited, one subject did not complete the saturated diet treatment due to illness and was not included in the final analyses.
	TG: ↓ significantly (p<0.001) on both diets compared to the baseline.

TC: ↓ significantly (p<0.001) on both diets compared to the baseline.  

LDL: ↓ significantly (p<0.01) from 4.27 ± 1.36 mmol/l at baseline to 3.8 ± 1.01 mmol/l on PUFA diet and 3.75 ± 0.88 mmol/l on saturated fat diet.

VLDL: ↓ by 60% on PUFA and 43% on saturated fat diets.

apo A-1: ↓ significantly with PUFA (p<0.001) and saturated fat diet (p<0.01) with no significant difference between the treatments. 

apo B: ↓ significantly with PUFA (p<0.001) and saturated fat diet (p<0.01) with no significant difference between the treatments.

apo AII: ↓ significantly with PUFA (p<0.001) and saturated fat diet (p<0.001) with significant difference between the treatments (p=0.002).



	Zampelas et al. 1994

Eur J Clin Nutr 1994;48:842-848

[U.K.]
	To examine postprandial lipid and apolipoprotein responses to meals supplemented with either n-3 or n-6 FAs or a mixed oil formulated to approximate the fatty acid composition of the UK adult diet.
	Randomized (the meals were consumed in random order on separate occasions). Each subject consumed all 3 meals. On each study day the subjects consumed standard (to standardized nutrient intake) breakfast, lunch and snack and continued with their activities. The test meals differed in their fatty acid content only.
	3 days (3 test meals supplemented with these FAs were given on 3 occasions)
	Not quantified

n-3 FAs meal (from fish oil concentrate, MaxEPA) 

Mixed oil meal (palm, olive, coconut and corn oil)

Designed to represent the fatty acid content of the U.K. diet.

Corn oil meal (rich in n-6 FAs)
	11 healthy male subjects were recruited from the student population of the University of Surrey.
	TG: The postprandial incremental area under the curve (IAUC) was significantly (p<0.05) reduced after fish oil meal than after mixed oil meal. A sharp peak response in TG at 60 min was observed and the rise was sustained between 180 and 420 min postprandially with mixed oil meal. With corn oil meal the plasma TG response was intermediate and no differences were observed with fish or mixed oil meals. The triacylglycerol-rich-lipoprotein TG (TRL-TG) levels showed biphasic response after consumption of each meal. The biphasic peaks were more prominent after mixed oil meal than with fish oil meal. TRL-TG response to corn oil meal was intermediate. TRL also showed highest response to mixed oil meal and lowest to fish oil meal. 

Plasma and TRL-cholesterol: No significant differences in IAUC for plasma and TRL cholesterol were observed between the three meals.

apo A-1: No significant change with the 3 test oil meals.

apo B: No significant change with the 3 test oil meals.




4.
Omega-3 Fatty Acids (EPA and DHA) Decrease Serum Triglycerides

During the previous rulemaking on health claims for omega-3 fatty acids (EPA and DHA) and heart disease, FDA concluded that “fish oils reduce plasma triglycerides
.”  Studies published since that time using both dietary supplement and food sources of omega-3 fatty acids (EPA and DHA) in both normal and specialized (hyperlipidemic, heart disease and diabetic) populations continue to support the effectiveness and safety of the substances for this action.  Reduction of serum triglycerides is consistently demonstrated in the literature and is specific to EPA and DHA.  In clinical trials published since 1992, 32 trials demonstrate decreases in serum triglycerides in normal lipidemic subjects with omega-3 fatty acid (EPA and DHA) treatment.  Nine trials did not show a treatment effect.  70 trials published since 1992 demonstrate a consistent decrease in serum triglycerides in hyperlipidemic, diabetic and other patient populations with a disease condition.  18 trials did not show a treatment effect in these populations.  When omega-3 fatty acids (EPA and DHA) are provided in food form, eleven trials have demonstrated a beneficial effect on triglyceride lowering.  Taking into account the differences in study design and the total body of evidence regarding this endpoint, omega-3 fatty acids (EPA and DHA) are effective in lowering serum triglycerides.

Reduction of serum triglycerides is currently an important clinical practice for the American public.  A medical rationale for the reduction of triglycerides to decrease heart disease exists and measurement and control of this marker is being practiced by physicians.  Decreasing of serum triglycerides should be an element of a health claim for omega-3 fatty acids (EPA and DHA). The combination of drug trial experience with gemfibrozil bezafibrate, epidemiological data with food sources of omega-3 fatty acids and professional opinion build a compelling case for the importance of serum triglyceride measurements in determining a patient’s risk of heart disease.  This link provides a plausible and reasonable role for omega-3 fatty acids (EPA and DHA) in reducing heart disease risk through lowering serum triglycerides.

F.
Omega-3 Fatty Acids (EPA and DHA) Reduction of Triglycerides in Dose Dependent

In 1996, Harris published a review of published placebo-controlled trials using practical amounts of omega-3 fatty acids (EPA and DHA).  Studies included in the summary were required to meet the following criteria:  placebo-controlled with either crossover or parallel design; no more than 7g of EPA and DHA/day as a dietary supplement; as least two weeks in duration; triglyceride effects provided in the data with baseline values being reported; all types of patients enrolled; and publication in English.  Harris included 60 publications in his analysis.  An additional 21 published since the 1996 up to October 1999 analysis have been included in a reanalysis of this information.
  

Harris found that fractional changes in serum triglyceride levels as a result of omega-3 fatty acid (EPA and DHA) treatment in both normal lipidemic and hyperlipidemic individuals are dose related.  In order to confirm that these data are consistent with recently published data, Dr. Harris’ kindly provided the Task Group with the raw data from his paper.  Net fractional changes in triglyceride levels from 81 studies of varied duration in length were plotted and a regression analysis calculated.   Figure 1 below demonstrates that an inverse relationship between fractional changes in triglyceride levels and omega-3 fatty acid intake in normal lipidemic individuals.  Figure 2 represents hyperlipidemic individuals.  The reanalysis is consistent with Harris’ earlier analysis.

Figure 1 
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Figure 2
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The overall percent net change in serum lipids with omega-3 fatty acids (EPA and DHA) was also examined.  In normal lipidemic subjects(triglycerides < 2mM), there was a 22% decrease in serum triglycerides (p<0.0001) and a 23% decrease in hyperlipidemic (triglycerides > 2mM) subjects (p<0.0001).  Figure 3 presents the data.

Figure 3
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G.
Serum Triglycerides and Heart Disease – Practical Implications

Studies like the Framingham Heart Study have helped identify clinical parameters that consistently and significantly predict an individual’s risk of heart disease.  The recognized major risk factors include elevated total cholesterol, LDL-cholesterol, blood pressure or low HDL-cholesterol (NCEP ATP II).  LDL-cholesterol and blood pressure lowering therapies have successfully reduced morbidity and mortality related to this condition, but a significant fraction of CHD deaths occur in the absence of these accepted risk factors.  For this reason, various expert groups have examined other clinical parameters to determine if additional factors predispose or conditionally increase one’s risk of CHD over and above that represented by the previously defined major risk factors.  Among these “novel” risk factors, we believe a significant consensus is emerging regarding the importance of serum triglyceride measures in determining overall CHD risk.

The American Heart Association’s  “Guide to Primary Prevention of Cardiovascular Diseases” recommends drug interventions for patients who have triglycerides > 200 mg/dL in the presence of LDL-cholesterol > 160.  The Coordinating Committee of the National Cholesterol Education Program (NCEP) has recognized that high serum triglyceride levels can sometimes contribute to the risk of CHD (NHBLI HeartMemo, Summer 1999).  In its planned revision of the ATP II guidelines, the NCEP will consider the role of serum triglycerides in risk assessment as well as the benefits of reducing serum triglycerides in treatment of “metabolic syndrome,” a state of higher CHD risk characterized by hypertriglyceridemia, insulin resistance and other factors.  A joint statement by the American Heart Association and the American College of Cardiology recognized the importance of serum triglyceride measurements in determining a patient’s overall risk of CHD.  In this position statement, serum triglycerides were considered a “conditional” risk factor for CHD (Grundy, 1999).

Recent drug trials have also indicated that therapy specifically targeted at lowering serum triglycerides and raising HDL-cholesterol levels can be efficacious in lowering CHD morbidity and mortality.  A review by Criqui, 1998 concluded that evidence for CHD risk lowering in six drug trials (CDP, SIHDPS, HHS, CLAS, MARS and BECAIT trials) was more closely related to triglyceride lowering rather than other lipid parameters.  Moreover, the recent paper from the VA HDL-Intervention Trial (VA-HIT) came to the notable conclusion that CHD morbidity and mortality could be reduced by lowering triglycerides and raising HDL-cholesterol levels in CHD patients with otherwise low LDL-cholesterol levels (Rubins, 1999).  Preliminary data from the Bezafibrate Infarction Prevention (BIP) Study also indicate that this drug produced a greater reduction in CHD morbidity and mortality among persons with triglycerides > 200 mg/dL than among those with lower triglyceride levels (NCEP Coordinating Committee Meeting Summary Report, December 1998).

Correlations between reduced serum triglycerides and lower CHD risk are frequently confounded by the inherent covariance of HDL-cholesterol and triglyceride levels.  Studies to examine the independence of these risk factors are hampered by the fact that, other than omega-3 fatty acids (EPA and DHA) few dietary or therapeutic agents are available that independently lower serum triglycerides without raising HDL-cholesterol.  Using a different approach to this question, (Hokanson 1996) conducted a meta-analysis of seventeen studies to test the correlation between triglycerides and primary CVD risk when HDL-cholesterol was included in the statistical model.  Independent of HDL-cholesterol and other risk factors, triglycerides were associated with a relative primary CVD risk of 1.14 (95% CI 1.05-1.28) in men and 1.37 (95% CI 1.13-1.66) in women.  Three subsequent studies in U.S. physicians (Stampfer, 1996), Baltimore CVD patients (Miller, 1998) and German workers (Assmann 1998) also support the contention that serum triglycerides are a strong, independent risk factor for CHD events.  The studies of Stampfer, et al (1996) and Assmann, et al (1998) are notable for the highly significant correlation between serum triglycerides and primary CHD risk.  While such levels of relative risk are smaller than those imposed by smoking or elevated LDL-cholesterol, they are consistent with the opinion that evaluations of serum triglycerides are important in determining one’s overall risk of CHD.

The combination of drug trial experience, epidemiological data and professional opinion build a compelling case for the importance of serum triglyceride measurements in determining a patient’s risk of CHD.  This link provides a plausible and reasonable role for omega-3 LC-PUFA in reducing CHD risk through lowering triglycerides.

H. Clinical Trials with Omega-3 Fatty Acids (EPA and DHA) Examining Heart Rate Variability Effects


EPA and DHA have many potential physiologic effects.  Of these effects, increasing heart rate variability and antiarrythmic effects appear to have support as a mechanism by which these substances prevent death from heart disease.  


Omega-3 fatty acids (EPA and DHA) are incorporated into phospholopid membranes of many types of cells and it is here where they are postulated to exert their effects.  It has been shown in animals that omega-3 fatty acids (EPA and DHA) are antiarrythmic.  Omega-3 fatty acids (EPA and DHA) stabilize the electrical activity of isolated cardiac myocytes.  These essential fatty acids also inhibit voltage-dependent sodium currents and L-type calcium currents appear to be the major antiarrhythmic mechanisms of Omega-3 fatty acids (EPA and DHA) (Leaf et al. 1999a.)  These mechanisms have been extensively reviewed by Leaf and colleagues is two separate papers by Leaf et al. 1999a and 1999b.


Clinical studies which examine the effects of omega-3 fatty acids (EPA and DHA) on heart rate variability and arrhythmia are discussed below.

1.
Clinical Trials Published 1992-2000 with Omega-3 Fatty Acids (EPA and DHA) Including a Measure of Heart Rate Variability in the Protocol

	Table 6

Clinical Trials published 1992–2000 with Omega-3 Fatty Acids (EPA and DHA) Including a Measure of Heart Rate Variability in the Protocol

(Shaded rows indicate a positive benefit of EPA and DHA)

Only measures of arrhythmia and heart rate variability are summarized 

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Christensen et al. 1996

BMJ

1996;312:677-8

[Denmark]
	Randomized, double-blind placebo controlled trial
	12 weeks
	4.3 g/d EPA+DHA (Pikasol fish oil capsules, 8 g total capsule weight)

Placebo: olive oil

Compliance:

Platelet fatty acid profile
	49 patients who had suffered MI and had a ventricular ejection fraction below 0.4

fish oil group: 26 patients

Control group: 23 patients


	Heart rate variability: significant increase compared to baseline and control (p=0.04 and 0.01, respectively)

↑ in platelet EPA and DHA levels with fish oil supplementation compared to placebo.

	Christensen et al. 1997

Am. J. Cardiol. 1997; 79:1670-3

[Denmark]
	Cross-sectional
	Not applicable
	Not quantified; subjects classified as non-fisheaters, fish once per week, or fish two or more times per week based on interview with patients; platelet DHA 
	52 MI survivors diagnosed between November 1991 and August 1993 in a Copenhagen hospital.  (These subjects were subsequently randomized to receive fish supplements or a placebo; see Christensen et al. 1996).

Mean age: 63 years (range 48-75 years)
	Fish consumption: Plasma DHA, EPA, AA, and AA/DHA were all significantly associated with fish consumption (p<0.05, p<0.05, p<0.01, and p=0.06, respectively).  SDNN (standard deviation of all normal RR intervals in the 24-hour period) was not associated with fish consumption  (p-value not reported), although “heart rate variability [HRV] tended to be higher among fish consumers than non-fish consumers.”



	Christensen et al. 1998

Clinical Nephrology 1998;49(2):102-106
	Randomized, double-blind, placebo controlled trial.


	12 weeks
	5.2 g/d n-3 PUFA (Pikasol®) (n-3 PUFA group)

Olive oil: placebo group

Compliance:

Granulocyte fatty acid analysis
	17 subjects with CRF were enrolled.

n-3 PUFA group: n=11

Placebo group: n=6

52 post-MI patients with left ventricular dysfunction were used to compare the HRV

Off the 29 subjects that were recruited 10 subjects withdrew due to nausea and data for 2 subjects was not evaluated due to technical difficulties
	HRV: The mean RR (=mean of all normal RR intervals during the 24-hour recording) ↑ significantly (p<0.05) with n-3 PUFA treatment. Due to a small sample size in the placebo group, the two groups were not compared. The two groups were pooled and divided based on their SDNN (=standard deviation of all normal RR intervals) levels; SDNN < 86 ms and ≥ 86 ms. The n-3 PUFA levels in granulocytes were significantly higher in the patients with highest SDNN values compared to the lowest SDNN. A significant positive correlations were observed between the EPA (r=0.70, p<0.01), DHA (r=0.58, p<0.05), and total n-3 PUFA in granulocytes (r=0.71, p<0.01) and SDNN in the 17 patients.

At baseline the mean SDNN and RR values were significantly lower in the CRF patients compared to the patients with previous MI and left ventricular dysfunction.

N-3 PUFA in granulocytes increased significantly with n-3 PUFA supplementation.

	Christensen et al. 1999

AM J Clin Nutr 1999;70:331-337

[Denmark]
	Randomized, double-blind, placebo-controlled trial.
	12 weeks
	5.9 g/d EPA+DHA as TG

3 g/d EPA

2.9 g/d DHA

6.6 g/d n-3 PUFAs (Pikasol) (high dose fish oil group)

1.7 g/d EPA+DHA as TG + placebo

0.9 g/d EPA

0.8 g/d DHA 

2 g/d n-3 PUFAs (low dose fish oil group)

Olive oil (placebo)

Compliance: Not measured
	60 healthy subjects were recruited from among the medical staff, bank employees and students at institutions.

High dose fish oil group: 20 subjects

Low dose fish oil group: 20 subjects

Placebo: 20 subjects


	A dose dependent effect of n-3 PUFAs on HRV in men was observed but not in women. At baseline a positive correlation between DHA content in cell membranes and HRV was observed in men but not in women. 

Effects of n-3 PUFAs on individual HRV indexes are discussed in detail in the paper.

Significant increase in cellular concentrations of EPA and DHA with largest increase in the high dose fish oil group.



	Mori et al. 1999

Hypertension 1999;34:253-260

[Australia]
	Randomized, double-blind, placebo controlled trial.
	6 weeks of treatment with an initial 3-week baseline period.
	3.8 g/d EPA as ethyl esters (EPA group)

3.7 g/d DHA as ethyl esters (DHA group)

4 g/d Olive oil (placebo)

Compliance:

Plasma phospholipid fatty acid analysis


	56 healthy, non-smoking men with mild hyperlipidemia were recruited from the general community through media advertising.

EPA group: n= 19

DHA group: n= 17

Placebo group: n=20

Off the 59 subjects recruited, 3 subjects withdrew because they were unable to maintain laboratory schedules or comply with the capsules.
	HR: 24-hour HR (-3.5 ± 0.8 bpm, p=0.001), daytime HR (-3.7 ± 1.2 bpm, p=0.001) and nighttime HR (-2.8 ± 1.2 bpm, p=0.025) ↓ significantly with DHA after adjusting for age, baseline weight and baseline ambulatory HR. EPA had no effect on 24-hour, daytime or nighttime HR.

Plasma phospholipid EPA and DHA levels increased significantly in the EPA  (p<0.0001) and DHA (p<0.0001) groups.

	Sellmayer et al. 1995

The American Journal of Cardiology 1995;76:974-977 

[Germany]
	Randomized, double-blind, placebo-controlled prospective trial.
	16 weeks
	2.4 g of EPA+DHA from cod liver oil

0.9 g/d EPA 

1.5 g DHA (treatment group)

5 g of linoleic acid from sunflower seed oil (placebo group)

Compliance: phone call and serum phospholipid fatty acid analyses


	68 outpatients with spontaneous ventricular premature complexes (VPCs)


	Lipid parameters not measured.

VPCs ↓ 48% 

EPA (2 fold) and DHA 91.7 fold) concentrations ↑ significantly (p<0.001) in the fish oil group.

	Singh et al. 1997

Cardiovasc Drugs Ther 1997;11:485-491

[India]
	Randomized, double-blind, placebo-controlled
	52 weeks (1 year)
	1.8 g/day of  EPA+DHA (Maxepa fish oil capsules) 

1.08 g/d EPA 

0.72 g/d DHA (group A)

Group B: 100 mg/d of aluminum hydroxide and 20 g/day mustard oil (ALA 2.9 g/d) 

Group C: 100 mg/d of aluminum hydroxide (placebo group)

Compliance: capsule counts
	360 subjects with suspected AMI

Group A: 122

Group B: 120

Group C: 118

The subjects were patients admitted over a period of 30 months at the Medical Hospital and Research Centre with a clinical diagnosis of suspected acute AMI. Those subjects who had likely suffered AMI with the onset of symptoms in the preceding 24 hours were recruited.
	Total cardiac events: ↓ significantly  in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  

Nonfatal infarctions: ↓ significantly  in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively, p<0.01).  

Total cardiac deaths: ↓ significantly in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (13.3% and 11.4% vs. 22.0%, respectively, p < 0.01) .

Total cardiac arrhythmias: The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both) compared with the placebo group.

Left ventricular enlargement: The fish oil and mustard oil groups showed a significant reduction in left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both) compared with the placebo group.

Angina pectoris: The fish oil and mustard oil groups showed a significant reduction in angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  
Significant ↓ in diene conjugates in both groups.



	Vandongen et al. 1993

Hypertension 1993;22:371-9

[Australia]
	Randomized, placebo-controlled trial.
	12 weeks with an initial 1-week baseline period.
	4.3 g/d EPA + DHA  from fish oil (Lipitac 12 capsules, ≈2.6 g/d EPA and ≈1.7 g/d DHA)

2.16 g/d EPA+DHA from fish oil (Lipitac 6 capsules, ≈1.3 g/d EPA and ≈0.86 g/d DHA) 

3.2 – 4.1 g/d of n-3 FAs from fish.

1.3 g/d EPA approximate amount from fish oil (6 capsules) or fish

Placebo contained palm, olive and sunflower oil.

7 treatments were assigned

Group 1: 40% fat diet + placebo

Group 2: 40% fat diet + fatty fish (1 fish meal) + placebo

Group 3: 40% fat diet + 6 fish oil capsules (1 g each)

Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules

Group 5: 40% fat diet + 12 fish oil capsules

Group 6: 30% fat diet alone + placebo

Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo

Compliance: diet records, platelet phospholipid fatty acid analyses.
	120 healthy nonsmoking males were recruited by media publicity. The entry criteria was BMI of <30 kg/m3, SBP 130-159 mm Hg, DBP 80-90 mm Hg, serum TC of 5.2-6.9 mmol/l.

Group 1: n=18

Group 2: n=17

Group 3: n=17

Group 4: n=17

Group 5: n=16

Group 6: n=17

Group 7: n=18

Of the 138 subjects that were recruited, 18 subjects did not complete the study either because they could not comply with the dietary requirements or were unable to maintain the laboratory visits.
	HR: Supine HR ( in fish and fish oil groups but ( significantly (p<0.01) in the two control groups.  Similar effects of fish, fish oil and control were seen on erect HR but the difference between the controls and treatments reached borderline significance (p=0.06). The change in HR correlated with the change in supine SBP (r=0.83, p<0.0001), erect SBP (r=0.53, p<0.0001), supine DBP (r=0.99, p<0.0001) and erect DBP (r=0.55, p<0.0001).  Positive correlation between the decrease in n-6 FAs and fall in supine and erect HR. Negative correlation between the increase in n-3 FAs and fall in supine (r2=0.513, p=0.014) and erect (r2=0.0702, p=0.021) HR.

Platelet phospholipid n-3 FAs: Significant group effect (p<0.00001), reflecting the incorporation of n-3 FAs and removal of n-6 FAs in groups consuming fish or fish oil. 




2.
Narrative Summaries of Trials Published 1999-2000 with Omega-3 Fatty Acids (EPA and DHA) Including a Heart Rate Variability Measure in the Protocol

1)
Christensen et al. (1996) investigated if n-3 fatty acids would reduce ventricular arrhythmias in patients with myocardial infarction in a randomized double-blind controlled trial.  Forty-nine patients with myocardial infarction were supplemented with either 4.3 g/d of EPA + DHA (Pikasol capsules 8 g/d) (n=26) or with olive oil (n=23) for 12 weeks.  Heart rate variability measured as a standard deviation of all normal RR intervals in 24 hour Holter recording increased significantly with fish oil compared to baseline (baseline 115 ± 39; fish oil 124 ± 30 milliseconds, p=0.04) and control (105 ± 36 milliseconds, p=0.01).  The authors concluded that, “n-3 polyunsaturated fatty acids may increase heart rate variability in survivors of MI” and thus may “have an antiarrhythmic effect in humans, which could in part explain the reduced mortality reported in post-myocardial infarction patients.”

2)
Christensen et al. (1997) examined the correlation between HRV, fish consumption and platelet concentration of n-3 PUFA in 52 patients with a previous MI and left ventricular dysfunction in a cross-sectional study.  Plasma EPA, DHA and AA levels and AA/DHA ratio were significantly associated with fish consumption (p<0.05, p<0.05, p<0.01 and p=0.06, respectively).  Heart rate variability measured, as standard deviation of all normal RR intervals in 24-hour period (SDNN) was not associated with fish consumption, although a trend towards higher HRV was observed among fish consumers compared to non-consumers.  Platelet DHA concentration was non-significantly positively associated with the mean RR (ms, over 24-hour period).  The SDNN (p<0.01) and the SDNN index (mean of all standard deviation of all normal RR intervals for all 5-minute segments for the 24-hour period) (p<0.00001) were significantly higher in the group with higher platelet DHA concentrations.  After adjusting for smoking, a significant correlation was observed between platelet DHA concentration and SDNN (r=0.30, p<0.05).  The authors concluded that, “HRV is positively associated with the content of n-3 PUFA in cell membranes, supporting the view that intake of n-3 PUFA may protect against sudden cardiac death.”

3)
Christensen et al. (1998) examined the 24-hour HRV in patients with chronic renal failure (CRF), compared their HRV to the HRV in patients with a previous MI and determined the association between HRV in patients with CRF and the content of n-3 PUFA in cell membranes.  In a randomized, double-blind placebo controlled trial, seventeen CRF patients received 5.2 g of n-3 PUFA (n=11) or a placebo (olive oil; n=6) daily for 12 weeks.  A 24-hour Holter recording, HRV variables (RR (= mean of all normal RR intervals during the 24-hour recording) and SDNN (= standard deviation of all normal RR intervals in the entire 24-hour recording)) and granulocyte fatty acid composition were determined at baseline and at the end of the supplementation period.  At baseline, the mean SDNN of CRF patients was 86 ms compared to 118 ms (p<0.01) in patients with a previous MI (n=52).  The mean RR (p=0.05), and EPA (p<0.001) and DHA (p<0.05) concentrations in granulocytes increased significantly with n-3 PUFA supplementation.  Furthermore, when the patients were stratified according to their mean SDNN, it was observed, that those with the highest SDNN had a higher content of n-3 PUFA in cell membranes compared to those with the lowest SDNN (7.8% vs. 4.2%, p<0.05).  A highly significant correlation was observed between the content of n-3 PUFA in cell membranes and SDNN in 17 patients (r = 0.71, p<0.01).  The authors concluded that, “HRV was decreased in CRF patients indicating a cardiovascular autonomic dysfunction.  The positive correlation between the n-3 PUFA content in cell membranes and HRV suggests that the effects of an increased intake of n-3 PUFA in CRF patients should be further studied.”

4)
Christensen et al. (1999) examined the correlations between the fatty acid content in blood cell membranes (platelets and granulocytes) and HRV, and assessed the effect of n-3 PUFA on HRV in healthy subjects, in a randomized double-blind placebo controlled trial.  Sixty healthy volunteers (25 women and 35 men) were randomly assigned to 6.6 g n-3 PUFA (Pikasol, 5.9 g/d EPA + DHA; n=20), 2.0 g/d n-3 PUFA (Pikasol, 1.7 g/d EPA + DHA; n=20), or olive oil (placebo; n=20) for 12 weeks.  A 24-h Holter recording was obtained for each subject before and after 12 weeks of supplementation.  The 24-h HRV was then related to the fatty acid levels in granulocytes and platelets.  Plasma TG decreased significantly with 2.0 (p<0.05) and 6.6 g/d (p<0.01) n-3 PUFA supplementation compared to baseline.  No significant effect of n-3 PUFA supplementation was observed on TC, HDL and LDL levels.  Prior to supplementation, positive correlations between DHA content of granulocytes and all HRV indexes (correlations ranging from r = 0.38 (p<0.05) to 0.50 (p<0.01)) and DHA levels of platelets and all HRV indexes (correlations ranging from r = 0.32 (p<0.05) to 0.46 (p<0.01)) were observed in men.  In women, positive correlations between EPA content of granulocytes and RR (r = 0.85, p<0.001) and EPA content of platelets and RR (r = 0.47, p<0.05) were observed prior to supplementation.  A significant increase in RR and a non-significant increase in all other HRV indexes was observed with n-3 PUFA supplementation in subjects with before-supplementation SDNN < 150 ms.  Dietary supplementation revealed a dose-dependent effect of n-3 PUFA on HRV indexes in men, but not in women.  The authors concluded that, “the study showed a beneficial effect of n-3 PUFA on HRV in healthy men, suggesting an antiarrhythmic effect of n-3 PUFA.  No such effect was observed in healthy women.”
5)
Mori, T.A., et al. (1999.)  After reviewing the existing data, both in animals and humans, on the role of fish oil (EPA+DHA) in lowering blood pressure (BP) these authors hypothesized that EPA and DHA may differ significantly in their effects of BP and heart rate (HR).  Therefore, a double blind, randomized, placebo controlled trial of mildly overweight and hyperlipidemic men (n=56) was conducted.  Subjects consumed either 4 g of EPA (n=19), 4 g of DHA (n=17), or 4 g of an olive oil placebo (n=20) throughout a 6 week intervention period.  Subjects were not taking antihypertensive drugs and did not typically eat more than 1 fatty fish meal weekly.  Baseline measurements for BP and HR were determined during a 3-week lead-in period.  Ambulatory BP was measured over 24-hour periods at the beginning and end of the intervention using the Accutracker II monitoring system.  This system was preset to record BP and HR every 30 minutes during the day and hourly at night.  Compliance was verified by comparing pre and post treatment plasma phospholipids.  At baseline, systolic and diastolic readings for subjects randomized to the DHA treatment were highest, but not significantly different, from the placebo and EPA groups.  All other variables including weight, age, blood lipids, dietary energy, and micronutrient intake were well matched between the groups.  Only DHA significantly (P<. 05) lowered 24 hour BP by 5.8/3.3 (systolic/diastolic) mmHg and daytime BP by 3.5/2.0 mmHg in these otherwise normotensive men.  Furthermore, only DHA significantly (P<. 001) lowered HR during the day by 3.7 beats per minute (bpm) and during the night by 2.8 bpm.  To support their findings the authors reviewed numerous animal studies that reported DHA as the main active omega-3 fatty acids (EPA and DHA) in fish or fish oil for lowering BP. Based on their current study the authors stressed that healthcare professionals consider the unique cardiovascular properties of EPA and DHA when prescribing omega-3 fatty acid supplements.

6)
Sellmayer et al. (1995) tested the antiarrhythmic effects of fish oil rich in EPA and DHA in patients with ventricular premature complexes (VPCs) (total n=68) in a randomized, double-blind, placebo controlled trial.  The patients were stratified based on β-blocker use, and received either fish oil (15 ml/d cod liver oil containing 2.4 g/d of EPA + DHA) or 15 ml/d sunflower seed oil for 16 weeks.  A 24-hour Holter monitoring was performed before and after supplementation.  There was no significant difference in VPCs at baseline between the groups.  The VPCs decreased (p=0.052) with fish oil (baseline 6,937 ± 5,192, fish oil 3,591 ± 3,884; -48%) compared to the placebo (baseline 6,306 ± 3,363, placebo 4,728 ± 3,320; -25%) after 16 weeks of supplementation.  Forty-four percent of the patients (15 patients) showed >70 % reduction in VPCs with fish oil compared to 15 % (5 patients) with placebo (p<0.01).  Reduction in couplets (>80 %) and triplets (>90 %) occurred more often in the fish oil group compared to the placebo group, but the difference between the groups was non-significant.  The results of the study indicate that, “dietary supplementation with a moderate dose of fish oil has antiarrhythmic effects, leading to a reduction in VPCs in nearly half of the treated patients with frequent ventricular arrhythmias.”

7)
Singh et al. (1997) compared the protective effects of fish oil and mustard oil against ischemic damage and complications in patients with suspected acute myocardial infarction (AMI).  The subjects were assigned to either fish oil (1.8 g/d of EPA+DHA) (n=122), 20 g/d mustard oil (n=120) or a placebo group (100 mg/d aluminum hydroxide) (n=118) for 1 year.  Treatments were administered about 18 hours after the symptoms of AMI in all three groups.  Dietary intake was not monitored or assessed, but subjects were asked to consume a low-fat diet.  The extent of cardiac disease, rise in cardiac enzymes, and lipid peroxides were comparable among the groups at entry into the study.  Total cardiac events were significantly reduced in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  Nonfatal infarctions were significantly reduced in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively p<0.01).  Total cardiac deaths were reduced in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (mortality rates: 13.3% and 11.4% vs. 22.0%, respectively p<0.01).  The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both), left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both), and angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  Modest changes in TC, TG and HDL were observed with both treatments.  Diene conjugates decreased significantly in the fish oil and mustard oil groups, indicating that a part of the benefit may be caused by the reduction in oxidative stress.  The results suggest, “that fish oil and mustard oil, possibly due to the presence of n-3 fatty acids, may provide rapid protective effects in patients with AMI”.

8)
Vandongen et al. (1993) compared the effects of omega 3 FAs, taken as fish or fish-oil supplements in the setting of a high- or low-fat dietary background, on BP and heart rate in men with moderate cardiovascular risks in a randomized, placebo controlled trial.  One hundred twenty men were allocated to five high-fat (40% of daily energy; group) and two low-fat (30% of energy) groups for 12 weeks.  The placebo contained palm, olive and sunflower oil.  The fish diet provided 3.2 – 4.1 g/d of n-3 FAs (1.3 g/d EPA from fish or 6 fish oil capsules).  Six fish oil capsules (Lipitac) provided 2.16 g/d of EPA + DHA.  The 7 diet groups are: Group 1: 40% fat diet + placebo, n=18; Group 2: 40% fat diet + 1 fatty fish meal/week, n=17; Group 3: 40% fat diet + 6 fish oil capsules, n=17; Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules, n=17; Group 5: 40% fat diet + 12 fish oil capsules, n=16; Group 6: 30% fat diet alone + placebo, n=17; Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo, n=18.  Sodium intake was restricted to less than 90 mmol/d.  Weight, BP, heart rate, dietary compliance, urinary electrolyte excretion, platelet phospholipid FAs, blood glucose, and insulin concentration were measured at baseline and at regular intervals during the intervention.  Similarly, the decrease in heart rate in the fish and fish oil groups was significantly related to the changes in platelet n-3 and n-6 FAs levels.  The authors proposed that, “in addition to previously reported alterations in platelet EPA production, similar changes in FA composition at the vascular and myocardial cellular levels result in the cardiovascular responses observed.” 
3.
Omega-3 Fatty Acids (EPA and DHA) have Beneficial Effects on Heart Rate Variability 

Mortality statistics indicate that 80% of sudden cardiac deaths are due to ventricular fibrillation (Nair et al., 1997).  In animal models of cardiac disease, dietary fish oil (but not corn oil) significantly reduced myocardial ischemic damage (Hock, et al., 1987) and decreased cardiac inotropic response to α-adrenergic agonists (Reibel, et al., 1987).  It is postulated that these actions may be a result of omega-3 fatty acids regulating calcium fluxes and suppressing intracellular calcium activity.  An increased intracellular calcium activity has been implicated in ventricular electrical inhomogeneity and contributing to arrhythmias by phase 2 reentry or early afterdepolarizations (Kinoshita, et al., 1994 and January and Riddle, 1989) .  These conditions are found in the ischemic heart due to coronary athersclerosis and associated with a high incidence of arrythmias that can be experimentally reduced by omega-3 fatty acids (EPA and DHA) (Charnock, 1994 and Billman, et al., 1994).  In addition, the complex electophysiological mechanisms of ventricular premature complexes may vary depending on underlying heart disease and may be sensitive to changes in microcirculation (Binah and Rosen, 1992).  Thus, antithrombotic and vasodilatory effects of omega-3 fatty acids may contribute to improved local myocardial oxygen supply and thereby reduce ectopic activity (Sellamayer, et al., 1995).  

It has been shown in animals that omega-3 fatty acids (EPA and DHA) are antiarrythmic (Kang and Leaf, 2000).  Omega-3 fatty acids (EPA and DHA) stabilize the electrical activity of isolated cardiac myocytes.  These fatty acids also inhibit voltage-dependent sodium currents and L-type calcium currents appear to be the major antiarrhythmic mechanisms of omega-3 fatty acids (EPA and DHA) (Leaf et al. 1999a.)  

Seven out of eight clinical trials published since 1992 which examine a heart rate variability endpoint demonstrated an effect of omega-3 fatty acid (EPA and DHA) administration.  The one trials which did not show an effect used point measures of heart rate during the day as opposed to the more precise electrical measures obtained by using holter monitor technology.  These clinical observations are supported by a recent large secondary prevention trials the GISSI-Prevenzione trial (Valagussa, et al., 1999), that adds to the earlier DART trial (Burr, et al., 1989) in clearly documenting cardiovascular and public health benefits of increasing dietary omega-3 fatty acids (EPA and DHA).  Such information should be included in a health claim.

I.
Clinical Trials with Omega-3 Fatty Acids (EPA and DHA) Examining Antithrombotic and Antiplatelet Effects

As precursors in eicosanoid production, EPA and DHA have many potential physiological effects including their effects on platelets and blood clotting.  Thrombosis is a complication of atherosclerosis that can lead to myocardial infarction.  Heemskerk, 1996 and Engler, 1994 have reviewed the mechanisms of omega-3 fatty acids (EPA and DHA) on thrombosis.  In platelets, omega-3 fatty acids (EPA and DHA) inhibit the synthesis of thromboxane A2 by replacing arachidonic acid in the membrane phospholipids.  Thromboxane A2 causes platelet aggregation, activation and vasoconstriction.  As a result, a less potent eicosanoid, prostacyclin is produced and effects on platelet aggregation, activation and vasoconstriction are reduced.



The trials summarized below demonstrate the clinical effects of this mechanism.

1.
Clinical Trials published 1992-2000 with Omega-3 Fatty Acids (EPA and DHA) including Platelet and Thrombotic Measures in the Protocol

	Table 7

Clinical Trials published 1992-2000 with Omega-3 Fatty Acids (EPA and DHA) including Platelet and Thrombotic Measures in the Protocol

(Trials showing beneficial effects of Omega-3 fatty acids (EPA and DHA) have been shaded)

Only blood clotting associated endpoints summarized

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Abe, et. al.

1998

1998;18:723-31

[U.S.]Aterioscler Thromb Vasc Biol.

	Randomized, placebo controlled


	6 weeks 

Initial dietary phase (AHA Step I Diet) lasted 6 weeks for all subjects prior to tx.

After 6 weeks of the placebo-controlled study, the study was extended.  31 subjects, including those who had been randomized to placebo, received 4 g/d of Omacor for 28 weeks (7 months; n = 28) or 52 weeks (12 months; n = 9). 
	4 g/d Omacor (a highly purified formulation of the ethyl esters of n-3 FAs: specific levels of EPA/DHA not specified).

Compliance:

Not reported
	59 subjects total (33 males and 26 females)

39 subjects (22 males and 17 females) with hypertriglyceridemia (serum triglycerides  >500 mg/dl but  <2000 mg/dl)

20 subjects (11 males and 9 females) with normolipidemic levels

(LDL levels <160 mg/dl and fasting triglyceride <150 mg/dl

Three groups:

1) Placebo hypertriglyceridemia control group (n = 20)

2) Omacor hypertriglyceridemia tx. group 

( n = 19)

3) Normolipidemic control group 

(n = 20)

AHA Step I Diet maintained during 6-week treatment period.


	Soluble E-selectin (sE-selectin): The levels were significantly ( in the Omacor group after 6 weeks (+11%) vs. placebo group (-2%) (p = 0.01). Long-term administration of Omacor (> 6 months; n = 27) led to a significant ( in levels of sE-selectin (16%; p<0.0001). In both univariate and multivariate analyses, the larger ( in sE-selectin were associated with NIDDM (NIDDM; p = 0.004). The % ( in sE-selectin was 32% in pts with NIDDM and 12% in pts without NIDDM.

Soluble intercellular adhesion molecule-1 (sICAM-1): Remained unchanged and similar in the Omacor and placebo group. Long-term administration of Omacor (> 6 months; n = 27) led to a significant ( in levels of sICAM-1 (9%; p = 0.02).

Soluble vascular cell adhesion molecule-1 (sVCAM-1): Remained unchanged and similar in the Omacor and placebo group. 

Percent changes in sCAMs were not associated with % changes in TG, TC or HDL.

Additional data on effects of recombinant soluble vascular cell adhesion (rsVCAM-1) on THP-1 (a human acute monocytic leukemia-derived cell line) and peripheral blood monocyte adhesion to human umbilical vein endothelial cells (HUVEC) stimulated with IL-1 for 24 hours under flow conditions are not reported here.



	Agren et al. 1997

Prostaglandins, Leukotrienes and Essen. Fatty Acids 1997. 57 (4/5):419-421

[Finland]
	Randomized,

Parallel

Controlled
	15 weeks
	2.28 g/day DHA + EPA

(1.3 g/day EPA and 0.95 g/day DHA from 4 g/day fish oil  (Bio-Marin))

1.05 g/day EPA+DHA

(0.38 g/day EPA and 0.67 g/day DHA from fish 

diet - 4.3 meals/ wk)

1.68 g/day DHA (from 4 g/day DHA oil (Martek))

Control: not reported if control group received placebo or no supplementation/food 


	55 healthy male subjects


	Factor X: ( in fish diet group vs. baseline (p<0.05); no significant changes in any other group.

Collagen-induced platelet aggregation: ( in fish diet and fish oil groups vs. baseline (p<0.05); tendency for ( in DHA oil group (NS) that was inversely correlated with change in fasting triglyceride levels.

Prothrombin time: NS change

Activated partial thromboplastin time: NS change

Fibrinogen: NS change

Factor VII: NS change

Prothrombin fragment 1+2: NS change

Tissue factor pathway inhibitor: NS change

ADP-induced platelet aggregation: NS change

	Almdahl et al. 1993

Scand J Thor Cardiovasc 1993;27:81-86

[Norway]


	Randomized, double-blind, placebo-controlled trial.
	6 weeks
	5.04 g/d EPA + DHA as ethyl esters (3.15 g/d EPA, 1.89 g/ DHA; K-85 capsules) (n-3 group)

placebo: corn oil

Compliance:

Serum FA analysis.
	18 patients with angina pectoris and accepted for coronary artery bypass surgery were recruited. Both groups were on antiangina medication and the patients were asked to discontinue antiplatelet medication prior to operation. The subjects were administered with n-3 FAs or placebo prior to operation.

n-3 group: n=9

placebo: n=9

Blood samples were collected from coronary sinus and aorta at 5, 10 and 30 minutes after the release of aortic cross-clamp.


	Monocyte count: At 5 and 10 minutes monocyte count was lower in both groups in the coronary sinus than in the aortic blood, but the difference was NS.

Platelet count: NS change in platelet count at 5, 10 and 30 minutes in both groups.

Mean platelet volume: NS change in at 5, 10 and 30 minutes in both groups.

Monocyte thromboplastin activity: The activity in vivo was slightly lower (NS) in blood samples from coronary sinus compared to aortic samples, and the difference between the groups was NS. In the in vitro LPS-stimulated monocytes the activity was consistently lower in the coronary sinus samples compared to the aorta at 5, 10 and 0 minutes (p<0.05).  NS difference between the groups. No correlation was observed between the arteriovenous monocyte thromboplastin gradient and the duration of cardioplegic ischemia.

Serum EPA ↑ (3 fold) with n-3 FAs compared to placebo.



	Axelrod et al. 1994

Diabetes Care 1994;17(1):37-44

[U.S.]
	Randomized,

Double-blind,

Controlled trial.
	6 weeks

6 week washout
	2.5 g/d EPA+DHA

1.5g/d EPA

1 g/d DHA

(SuperEPA capsules)

Control:  

Safflower oil

Compliance:  interviews mid-study
	18 patients 

w/NIDDM

and meeting HbA1C and hemoglobin criteria.

9 test

9 control

2 dropouts

Male:female ratio not given.


	HbA1C: ( vs. safflower (p=0.006)

Plasma FAs:  ( EPA (p<0.020) &( DHA (p<0.041) & ( DPA (p<0.00075) vs. baseline.  Other FAs NS vs. baseline.

Collagen-induced platelet aggregation:  ( dose/response curve vs. safflower (p=0.035) and vs. baseline (p=0.022).

ADP-induced platelet aggregation:  NS

TXB2 platelet generation: NS

TXB2 serum concentration: NS



	Badalamenti et al. 1997

Hepatology 1997. 25:313-316.

[Spain]
	Non-randomized, parallel, controlled
	4 weeks
	6 g/day EPA + DHA

(3.24 g/day EPA (27%), 2.76 g/day DHA (23%)) from 12 g/day fish oil

All subjects received fish oil supplementation.

Compliance: plasma fatty acid chromatography
	23 subjects 

17 cirrhosis patients with ascites (10 male/7 female). Nine cirrhotic patients with normal renal function. Eight cirrhotic patients with renal failure 

6 healthy subjects (sex- and age-matched) served as controls.
	Bleeding time: slight NS ( in cirrhotic patients with normal renal function (819 seconds to 983 seconds (+20%), NS) and patient with renal failure (633 seconds to 777 seconds (+22.7%), NS) after fish oil supplementation.  ( reached significance when patients were considered collectively (from 744 seconds to 872 seconds (+17.2%, p=0.0068) 

In all groups, plasma levels of EPA and DHA ( after 1 month of supplementation.  There was no significant difference between cirrhosis patients and controls.

	Barbir et al. 1992

Am J Cardiol 1992;70:1596-1601

[UK]
	Randomized, open trial.
	12 weeks (3 months) on fish oil


	10 g/d fish oil (Maxepa)

400 mg bezafibrate

Compliance:

Not reported
	87 cardiac transplant recipients with hyperlipidemia were recruited.  Most patients were on immunosuppression drugs. 

Fish oil group: n=44

Bezafibrate group: n=43

Two subjects in the fish oil group withdrew because of nausea and one subject in the bezafibrate group withdrew because of adverse effects of the drug.
	Fibrinogen: ↑ with fish oil, but ↓ with bezafibrate.

Factor II: ↓ with fish oil, but ↑ with bezafibrate.

Factor IX: ↑ with fish oil and bezafibrate.

Factor X: ↓ with fish oil and bezafibrate.

Bezafibrate treatment significantly increased factor VIIc, VIIIc, and decreased tissue plasminogen activator activity but had no significant effect on fibrinolysis.

The adjusted group mean was calculated for all hemostatic variables after adjusting for the effect of the baseline levels. All these recipients had prothrombotic changes before the treatment.

	Berrettini et al. 1996

Thrombosis & Haemostasis 1996;75(3):395-400

[Italy]
	Randomized

Double-blind, controlled trial.
	16 weeks


	3 g/d EPA+DHA ethyl esters

EPA:DHA = 1.46

(Seacor capsules)

Control: corn oil
	39 w/ chronic vascular atherosclerotic diseases.

Test: 20

Control: 19

1 dropout placebo group

Compliance:  capsule count
	Hemostatic assays:

Factor VII clotting activity: NS

TFPI activity:  ( with time effect (P=0.029), time to treatment interaction (P=0.003), linear trend over time (P=0.0001).

Plasma F1+2:  (, treatment effect (P=0.016), linear trend over time (P=0.07) with ( after 16 weeks NS (p=0.06) 



	Brister and Buchanan 1997

Adv Exp Med Biol 1997;433:275-278

[Canada]


	Randomized, placebo-controlled trial.
	4 weeks of treatment before CABG
	3.2 g/d fish oil DHA (18% EPA, 12% DHA) (Marine fish oil (MFO) group)

Evening primrose oil (EPO) group

EPO + MFO group

Placebo group

Compliance:

Not reported
	60 patients undergoing elective CABG were recruited.  Dietary supplementation was discontinued following CABG.  
	Platelet aggregation: No effect of treatments and no differences between the treatment group.

Platelet adhesivity: No effect of treatments and no differences between the treatment group.

Platelet TxA2 synthesis: No differences among groups.

12-hydroxyeicosatetraenoic acid (12-HETE) synthesis: No differences among groups.

13-HODE: The 13-HODE levels in internal mammary artery (IMA) ↑ in patients receiving EPO (1210 ± 343 ng/gm/cm2, p<0.01), but remained unchanged in patient receiving MFO (487 ± 139 ng/gm/cm2) or EPO + MFO (799 ± 149 ng/gm/cm2) compared to the placebo group (640 ± 321 ng/gm/cm2). Similar results were obtained for synthesis of 13-HODE in saphenous vein (SV) but the levels were > 3 fold less than in IMA (data for SV not given). 



	Cerbone et al. 1999

Thromb Haemost 1999;82:128-133

[Italy]
	Open trial
	4 weeks on n-3 FAs followed by 6 months of washout and then 4 weeks on olive oil.


	2.28 g/d of n-3 FAs (Esapent, 85% EPA + DHA)

3 g/d olive oil.

Compliance:

Platelet and plasma EPA and DHA analysis.
	14 (10 men and 4 females) healthy normolipidemic subjects.
	ADP induced platelet aggregation: The amount of ADP needed to cause 50% aggregation increased after n-3 FA supplementation compared to baseline and it persisted 1 to 2 months after  supplementation.

Collagen induced platelet aggregation: The amount of collagen needed to cause 50% aggregation increased after n-3 FA supplementation compared to baseline and it persisted 1 to 2 months after  supplementation.

pH of Na+/H+ reverse transport: The impaired sensitivity to ADP (p=0.036) and to a lesser extent to collagen (p=0.068) were related to the changes in the intracellular pH of the Na+/H+ reverse transport

TxB2 synthesis: ↓ by 40-60% (p<0.05) at withdrawal of n-3 FA supplementation.  No correlation between TxB2 synthesis and platelet aggregation.

ATP secretion: No effect of n-3 FA.

cAMP formation: No effect of n-3 FA.

cytosolic [Ca+]: No effect of n-3 FA.

thrombin induced fibrinogen: No effect of n-3 FA.

vWF binding: No effect of n-3 FA.

PgE1 binding to platelets: No effect of n-3 FA.

	Deslypere 1992

Verhandelingen Koninklijke Academie Voor Geneeskunde Van Belgie 1992;54(3):189-216
	Randomized, double-blind, placebo-controlled, trial.


	52 weeks (12 months) on n-3 FAs
	3.37 g/d of n-3 FAs (high fish oil group)

2.24 g/d of n-3 FAs (medium fish oil group)

1.12 g/d n-3 FAs (low fish oil group)

Olive oil + palm oil (placebo group)

Compliance: capsule counts, interview, FAs analyses
	58 healthy subjects were recruited from 4 different Trappist or Benedictine monasteries. 

High fish oil group: 14 subjects

Medium fish oil group: 15 subjects

Low fish oil group: 15 subjects

Placebo group: 14 subjects
	Plasma fibrinogen: No inter or intra group differences were observed with n-3 FAs on plasma fibrinogen levels.

factor VIII: Both placebo and fish oil groups showed a decrease in factor VIII.

Antithrombine III: No effect of n-3 Fas

Plasma t-PA: No effect of n-3 Fas

PAI: No effect of n-3 Fas

IVY bleeding time: No differences among the groups.



	Engstrom et al. 1996

Prostaglandins, Leukotrienes and Essential Fatty Acids

1996;54(6);419-425


	Randomized, double-blind, controlled crossover study


	4 week treatment

with either fish oil or fish oil supplemented with vitamin E, at which point patients crossed over following a six week washout period


	8.85 g/day EPA+DHA (Eskimo-3, 30 ml/day total oil)

5.34 g/day EPA
3.51 g/day DHA

Fish oil group: 30 ml/day fish oil w/ 1.5 IU/g vit.E

Supplemented group: 30 ml/day fish oil w/ 4.5 IU/g vit. E

Compliance:

Subject reports and fish oil count, as well as plasma fatty acid analysis
	12 men with normal to slightly raised triglyceride levels.  3 subjects are receiving medication for uncomplicated hypertension, 1 had suffered MI, 1 had type 2 diabetes, 2 were being treated for high cholesterol


	TXB2: significantly ↓ (40%, p<0.05) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

6-keto-PGF1/TXB2 ratio: ↓ (27%) compared to baseline. Significant ↓ with fish oil + vit E from baseline.

6-keto PGF1α: NS ↓ with fish oil (5%) and fish oil + vit E.

Plasma EPA and DHA ↑ significantly  (p<0.001) compared to baseline.



	Eritsland et al. 1995

Scan J Clin Lab Invest 1995;55:295-300

[Norway]
	Randomized, controlled trial.

The subjects were randomly assigned to either fish oil or control group after the bypass surgery.
	24 weeks (6 months)
	1 g/d of n-3 PUFAs as ethyl esters (Omacor®) (51% EPA, 32% DHA) (n-3 PUFAs group)

Control group

Compliance: Not measured
	549 subjects with stenosing coronary artery disease undergoing bypass surgery. 

Fish oil group: 280 subjects

Control group: 269 subjects.

Serum Lp(a) levels were determined in 601 subjects and compared to 99 healthy subjects.
	Women in both the patient (p=0.012) and the reference groups (p=0.001) had higher Lp(a) levels compared to men and their was a negative correlation between Lp(a) and age in the patient (women) but not in the reference group. The median Lp(a) levels were significantly higher in the patient group. 

No significant correlations between Lp(a) and fibrinogen, PAI-1 activity or antigen, plasma D-dimer, plasminogen.

Significant ( in EPA and DHA levels was observed in n-3 PUFAs compared to baseline and control group (p<0.001 for both EPA and DHA and for baseline and control)



	Eritsland et al. 1995c

Blood Coagulation and Fibrin. 1995. 6:17-22

[Norway]
	Randomized,  controlled
	9 months

(starting on the second postoperative day)
	3.32 g/day EPA + DHA from

4 g/day fish oil

(1 g fish oil capsules contained 51% EPA, 32% DHA, and 3.7 mg vitamin E) ( 

antithrombotic treatment with aspirin or warfarin

Compliance: serum phospholipid fatty acids
	511 patients undergoing coronary artery bypass surgery

mean age: 59.9 years (fish oil group); 59.4 years (control group)

% male: 85.8% (fish oil group); 87.6% (control group)

Aspirin + n-3 FA: 143

Aspirin alone: 148

Warfarin + n-3 FA: 174

Warfarin alone: 145

99 patients withdrawn due to: deviation from assigned treatment (66), death (12), started anti-diabetic or lipid- lowering drug therapy during study (11),  angiography before 9 months (9),  and absence at 9 months visit (1).
	Bleeding episodes: NS differences in frequency of bleeding episodes between the fish oil and control group, and for patients who received aspirin compared to those who received warfarin (total number of bleeding episodes were 8, 10, 14, and 17 for patients who received aspirin, aspirin + fish oil, warfarin, and warfarin + fish oil, respectively).

Bleeding time: ( NS for both fish oil and control patients; NS difference between groups

Platelet count: ( in both fish oil and control group, but fish oil group had less of an increase (group difference was of borderline significance, p=0.054).

Beta-thromboglobulin:   NS difference between groups.

Fibrinogen: NS change

Factor VII: NS change

Fibrinopeptide A: NS change

D-Dimer: NS change

PAI-1 activity: NS change

PAI-1 antigen: small ( in fish oil group; small ( in control group (group difference of borderline significance, p = 0.077)

Thrombin-antithrombin III complexes: NS ( compared to control (p=0.37)



	Eritsland et al. 1996

Am J Cardiol 1996;77:31-36

[Norway]
	Randomized, controlled trial.
	52 weeks (1 year)
	3.32 g/d of EPA+DHA (Omacor® fish oil capsules as ethyl esters) 

EPA=2.04 g/d DHA=1.28 g/d 

Treatment: fish oil capsules + either warfarin or aspirin

Control:  warfarin or aspirin  


	556 patients admitted for coronary artery bypass grafting.

Treatment: 289 subjects

Control: 267 subjects 


	Bleeding time: NS between groups

Serum phospholipid n-3 FAs concentrations ↑ in fish oil group.



	Freese and Mutanen 1997b

Thrombosis Res. 1997. 85(2):147-152

[Finland]
	Randomized, controlled trial.
	4 weeks

with a 12-week follow-up period
	5.49 g/day EPA + DHA

(3.04 g/day EPA, 2.45 g/day DHA); 12.2 g/day fish oil (Pikasol) + sunflower oil

Control: 11.9 g/day linseed oil (6.21 g/day ALA)

Compliance: Platelet lipid FA analysis
	30 healthy normolipidemic subjects; 15 male, 15 female

Fish oil: n=16

Control: n=14
	Fasting values:

Factor VII coagulant activity (FVIIc): ( in fish oil group, p<0.05

PAI-1 activity: ( in fish group, p<0.05 

ADP-induced platelet aggregation: significant ( at 2 (mol/l ADP, p<0.05 (no significant change for other doses - 1 and 3 (mol/l)

Collagen induced platelet aggregation: significantly ( at 0.5 (g/ml collagen, p<0.05 (NS changes for other dose levels - 1 and 3 (g/ml)

Thromboxane B2:  NS change

Postprandial values:

Factor VII coagulant activity (FVIIc): significantly ( before and after supplementation (p<0.05)

PAI-1 activity: ( after supplementation (p<0.05)

ADP-induced platelet aggregation: significantly ( (p<0.05)

Collagen induced platelet aggregation:

significantly ( (p<0.05)

Thromboxane B2: NS change

All levels returned to normal during the 12-week follow-up period except for collagen-induced aggregation and Factor VII coagulant activity.

No significant change in any parameter in the control group.

Plasma EPA, DPA, and DHA ( with the fish oil supplementation; ALA ( with linoleic acid supplementation.



	Gray et al. 1996

Pharmacotherapy

1996;16(2):295-300

[U.S.]
	Randomized, double-blind controlled trial
	8 weeks
	3.4 g/day EPA + DHA (menhaden oil produced by NMFS and provided by NIH, 18 g of total oil)

2.16 g/day EPA

1.28 g/day DHA

Control group: 18 g/day corn oil

Compliance:

Pill count
	19 subjects (all male) with essential hypertension which was not optimally controlled with one or more antihypertensive drugs

fish oil group: 9 subjects

control group: 10 subjects

All subjects continued to take antihypertensive drugs and maintain their normal dietary habits.
	Platelets: significant ↓ at 4 weeks (p<0.05) compared to baseline.

Prothrombin time: no significant difference compared to baseline.

Partial thromboplastin time: no significant difference compared to baseline.



	Gray et al. 1996

Pharmacotherapy

1996;16(2):295-300

[U.S.]
	Randomized, double-blind controlled trial
	8 weeks
	3.4 g/day EPA + DHA (menhaden oil produced by NMFS and provided by NIH, 18 g of total oil)

2.16 g/day EPA

1.28 g/day DHA

Control group: 18 g/day corn oil

Compliance:

Pill count
	19 subjects (all male) with essential hypertension which was not optimally controlled with one or more antihypertensive drugs

fish oil group: 9 subjects

control group: 10 subjects

All subjects continued to take antihypertensive drugs and maintain their normal dietary habits.
	Platelets: significant ↓ at 4 weeks (p<0.05) compared to baseline.

Prothrombin time: no significant difference compared to baseline.

Partial thromboplastin time: no significant difference compared to baseline.



	Grundt et al. 1999

Thromb Haemost

1999;81:561-5

[Norway]
	Randomized, double-blind placebo controlled trial
	12 weeks following a 10 week run-in dietary adjustment period
	3.4 g/day EPA+DHA (4 g/day fish oil capsules)

Control group: 4 g/day corn oil

Compliance:

Pill count, fish intake, and fatty acid profile
	56 patients (51 males and 6 females) with combined hyperlipidemia who received no antihyperlipemic medication

Treatment group: 28 patients

Control group: 28 patients

One subject of the 57 recruited was withdrawn for administrative reasons.
	Fibrinogen: no significant change from baseline in both groups.

Coagulation factor VII: no significant change from baseline in both groups.

TFPI: no significant change from baseline with fish oil supplementation.

PAI: ( significantly in the treatment group (p<0.05) and tended to ( in the corn oil group (NS).

Bleeding time: (  NS by 30 seconds in the treatment group.

Total platelet count: ( by 3.3% in the treatment group (p<0.05).

NS difference between the groups in the relative changes in hemostatic variables.

Serum phospholipids EPA and DHA levels ( significantly in the treatment group (p<0.05).

	Haglund et al. 1992

Nutrition Research 1992;12:455-46
[Sweden]
	Randomized

Double blind

Placebo-controlled

Cross-over
	4 weeks
	5.4 g EPA ONLY in

3. 30 ml Eskimo-3 semi-purified fish oil (SPFO)

or

4. 30 ml KABI highly purified fish oil (HPFO)

Control:  30 ml Soybean oil

Compliance:

Interview, measure remaining oil, serum FAs analysis
	13 in each group -

SPFO:

8 male, 5 female

Avg TG: 1.9 mmol/l

Avg TC: 5.4 mmol/l

HPFO:

9 male, 4 female

Avg TG: 2.7 mmol/l

Avg TC: 5.6 mmol/l


	Serum EPA: ( SPFO 404% (P<0.001). ( HPFO 445% (P<0.001)

Serum DHA: ( SPFO 37% (P<0.001). ( HPFO 59% (P<0.001).



	Haglund et al. 1993

Nutrition Research 1993;13:1351-1365

[Sweden]
	Double blind

Crossover
	4 weeks test

5 weeks washout

4 weeks crossover


	30 ml/d fish oil (FO) alone or with 80 mg pyridoxine and 10 mg folic acid.

(Eskimo-3 fish oil, 19% EPA, 13% DHA)

Compliance:  interview, measure remaining oil after trial.


	12 males, healthy or with slightly increased blood lipids


	TPA-ACT: ( (P<0.01) FO alone vs. baseline 

PAI-1-AG: ( (P<0.01) FO alone vs. baseline
NS change in fibrinogen, homocysteine, pyridoxal 5'phosphate, and folate.



	Haglund et al. 1998

Nutr Biochem 1998;9:629-635

[Sweden]
	Double-blind, crossover trial.
	8 weeks

4 weeks on fish oil

5 weeks wash out period

4 weeks on FO+PEO.
	32% EPA+DHA mixture (30 ml fish oil (ESKIMO-3®)

19% EPA

13% DHA (fish oil group)

FO+EPO (30 ml) 

Compliance: interview, capsule counts, plasma phospholipids FAs analyses.


	12 healthy subjects or with moderately increased blood lipids (10 men, 2 post menopausal women) 


	Plasma fibrinogen: ↓ by 10 (p<0.05) and 8% (p<0.05) with fish oil and FO+EPO treatments, respectively.

tPA antigen: No change

PAI-1 activity: ↑ by 50 (p<0.05) and 23%, respectively with fish oil and FO+EPO treatments. 

PAI-1 antigen: ↑ by 49% (p<0.05) with fish oil, but no change with FO+EPO treatment. Significant difference between the two groups (p<0.05)

An increase in n-3 FAs particularly EPA (p<0.001) and DHA after fish oil supplementation was observed.  With FO+EPO treatment increase in EPA and DHA was small.



	Hansen et al. 1993

Eur J Clin Nutr 1993;47:497-507

[Norway]
	Randomized

Double blind

Placebo-controlled
	7 weeks
	3.6 g/d EPA+DHA triglycerides  

2.2 EPA, 1.4 DHA

(ACTIVEPA)

or

3.4g/d EPA+DHA ethyl esters

2.2 g/d EPA, 1.2 g/d DHA (K85)

or

Control:  Corn oil

Compliance:

Pill count, Serum FAs analysis


	31 

normolipidemic, non-obese, normo-tensive males.

Tri:  n=11

EE:  n=10

Control:  n=10

No dropouts.
	Serum FAs:  ( linoleic in Tri & EE groups vs. control (P<0.001).  

ADP induced aggregation: ( NS for Tri & EE.

Collagen induced aggregation:

( vs. control for Tri (P=0.026) & EE (P=0.0083).

TxB2: ( vs. control for Tri (P=0.035) & EE (P=0.0002).

Plasma fibrinogen: ( for EE (P=0.034); ( control (P=0.11), but NS between groups.

Plasma t-Pa: NS

	Harris et al. 1993

J Nutr Biochem 1993;4:706-712

[U.S.]
	Randomized, double-blind, placebo- controlled trial. 
	4 weeks (fish oil)

4 weeks placebo

1 week washout period
	n-3 FAs as ethyl esters 1 capsule per 10 kg bw/d (1 g n-3 FAs per capsule)

olive oil (placebo)

Compliance: capsule counts
	10 mildly (9 men and 1 woman) hypertriglyceridemic patients were recruited from the Lipid and Arteriosclerosis Prevention Clinic at the University of Kansas Medical Center.
	No effect on Simplate bleeding time with n-3 FAs

Plasma phospholipid EPA and DHA levels ( significantly (p<0.001 for both) with n-3 FAs.

No effect of placebo was observed on any parameters.

The diets remained stable during both periods.

	Hellsten, et. al.

1993 

Current Med Res Opinions

1993;13(3):133-39

[Sweden]
	Double-blind, randomized, controlled trial.
	20 weeks 

(5 months)


	2.0 g/d on n-3 PUFAs.  Exact intake of EPA + DHA was not specified.  The fish oil was given as a total of six 1 g capsules of cod liver oil in 3 capsules twice daily.

Control subjects 

received 6 g/d corn oil preparation, given in three 1 g capsules twice daily.  This corresponded to 0.04 g/d of n-3 PUFAs.

Compliance:

Not reported
	 40 males and females with TC > 6.5 mmol/l. The ratio of men to women was not specified.

n-3 PUFA group: n=20

Control: n=20

1/41 subjects recruited dropped out.
	PAI-1 activity: The fish oil and corn oil groups were not significantly different at baseline. After 5 months treatment, there was a significant ( in PAI-1 activity in the corn oil group (p = 0.008), but this was not accompanied by ( tissue plasminogen activator (t-PA) activity (p = 0.64). In the cod liver oil group, the PAI-1 levels did not change significantly (p = 0.83). 

t-PA mass concentration: ( in the cod liver oil group (p = 0.056), but the t-PA activities and t-PA mass concentration before or after venous occlusion  (n = 11 for cod liver oil group and n= 8 for the corn oil control) did not differ significantly after 5 months treatment compared to before treatment in either groups.



	Henderson et al. 1994

J. Pediatr. 1994. 124:400-408

[U.S.]
	Randomized double-blind, placebo-controlled
	6 weeks
	5.4 g/day EPA + DHA from 8 g/day encapsulated fish oil 

Control: olive oil esters (flavored with 0.4% processed menhaden oil to give slight fish taste and contained 0.002 g/day EPA+DHA) 

Compliance: capsule count, diary, phone calls, plasma and erythrocyte FA analysis
	24 subjects

12 patients with cystic fibrosis; (mean age: 12 years; 7 male/5 female) received fish oil treatment.

Control: 12 healthy subjects (without cystic fibrosis; mean age: 13 years; 7 male/6 female) received olive oil.
	Bleeding incidence:  no change

Prothrombin time: no change

Platelet aggregation to ADP: no change

Platelet aggregation to collagen: no change

Plasma and erythrocyte EPA and DHA levels ( in both healthy subjects and subjects with cystic fibrosis; no changes were observed in either group after administration of olive oil. 

	Hwang et al. 1997

Am J. Clin Nutr

1997;66:89-96

[U.S.]
	Randomized, double-blind, placebo-controlled, parallel study
	8 weeks for study 1

4 weeks for study 2

Study 1 had a 4 week run-in, while study 2 had a 2 week run in
	9 g/day n-3 PUFAs (NIH/NOAA Biomedical Test material, 9 g/day menhaden fish oil capsules) 

(study 1)

15 g/day n-3 PUFAs (NIH/NOAA Biomedical Test material, 15 g/day menhaden fish oil capsules) 

(study 2)

Control group (study 1): 9 g/day olive oil  as placebo + 16 g/day olive oil incorporated into the diet

Treatment 1 (study 1): 9 g/day fish oil + 16 g/day safflower oil incorporated into the diet

Treatment 2 (study 1): 9 g/day fish oil + 8 g/day safflower oil and 8 g/day olive oil incorporated into the diet

Treatment 3 (study 1) 9 g/day fish oil + 16 g/day olive oil incorporated into the diet

Control group (study 2): 15 g/day olive oil

Treatment 1 (study 2): 6 g/day fish oil+9 g/day olive oil

Treatment 2 (study 2): 15 g/day fish oil

Study 1:  baseline diet included 8 g/day of n-6 fatty acids. 

Study 2: baseline diet included 16 g/day of n-6 fatty acids

Compliance:

Questionnaire, body weight, fatty acid analysis


	28 subjects for study 1 (16 male, 16 female)

34 subjects for study 2 (18 male, 18 female)

Subjects for both studies were healthy individuals with BMI between 19 and 27 , with normal BP, recruited by newspaper advertising.  

Control group (study 1): 8 subjects

Treatment 1 (study 1): 6-8 subjects

Treatment 2 (study 1): 6-8 subjects

Treatment 3 (study 1): 6-8 subjects

Control group (study 2): 11-12 subjects

Treatment 1 (study 2): 11-12 subjects

Treatment 2 (study 2): 11-12 subjects
	Platelet count: no significant changes were seen in any of the treatment groups from either study.

Aggregation in whole blood: no significant changes were seen in any of the treatment groups from either study.

Factor VII activity: no significant changes were seen in any of the treatment groups from either study.

Plasminogen activator inhibitor 1 antigen: no significant changes were seen in any of the treatment groups from either study.

TXB2: no significant change in any of the treatment groups in study 1.  Significant ↓ in whole blood  concentration for both treatment groups in study 2 (p<0.05) although there was no significant difference between the two treatment groups.

Plasma fibrinogen: no significant change in any of the treatment groups in study 1.  Significant ↓ in for  treatment group 2 in study 2 (p<0.05) while there was no significant change for group 1 in study 2.

EPA ↑ both in plasma and platelet phospholipids significantly in all 5 treatment groups compared to baseline (p<0.05).

	Kenny et al. 1992

Am J Cardiol

1992;70:1347-1352

[U.S.]
	Randomized double-blind, placebo controlled crossover study
	1 week treatment with either fish oil or safflower oil, after which patients crossed over following a two week wash out period.  Initial  treatment was preceded by a week run-in period
	3.6 g/day EPA+DHA (Promega fish oil capsules)

2.52 g/day EPA

1.08 g/day DHA

Control group: 9 g/day Safflower oil

Compliance:

Pill count
	8 normotensive men
	Hematocrit: no significant difference from placebo.

TXB2: no significant difference from placebo.


	Lau et al. 1995

Clin. Exp. Rheumatol. 1995. 13:87-90

[Hong Kong]
	Randomized, double-blind, controlled
	6 months
	2.8 g/day (EPA + DHA) from fish oil (Maxepa) capsules

or placebo (air-filled capsules)

Compliance: pill count and measurement of RBC membrane FA analysis
	45 patients with rheumatoid arthritis as defined by the Am. Rheum. Assoc.

age range: 27-69 years; 32 male/13 female

n-3 FA: n=25

Control: n=20
	Fibrinogen: ( significantly (-17.7%) compared to baseline and month 3 level (p<0.02) and control (p<0.01)

t-PA activity: ( significantly (-27.8%) compared to baseline (p<0.001) and control (p<0.01)

PAI-1 activity: NS change

NS change in any of the above parameters for the group receiving placebo.

Fish oil intake significantly ( red blood cell EPA  levels (p<0.001) and significantly ( AA levels (p<0.01) compared to baseline; no changes occurred in DHA levels.



	Lenzi et al. 1996

Nephron 1996. 72:383-390

[Italy]
	Not randomized, open, prospective
	6 weeks
	7.7 g/day EPA + DHA (9 capsules per day of ethyl esters of n-3 FA (K-85), each capsule containing 1,000 mg fish oil yielding 85% EPA + DHA) - Study B

3 g/day EPA + DHA (12 capsules per day of n-3 FA, each capsule containing 750 mg fish oil (MaxEPA) yielding 33% EPA+DHA) - Study A

Compliance: measured by pill count, n-3 FA in plasma lipids, bleeding time, and serum thromboxane
	8 patients with chronic glomerular diseases

(age range: 19-70 years

6 male/2 female).  One pt had NIDDM;

two pts were hypertensive; five pts were hyper-cholesterolemic

3 subjects were studied twice (studies A and B) and 1 subject was studied 3 times (once on study A and twice on study B)

Study A: n=9 subjects (1 subject studied twice)

Study B: n=4 subjects (all participated in Study A also)  
	Bleeding time:  ( significantly with both doses:  +21.4% with 3 g/day, +33% with 7.7 g/day (p<0.05)

Serum thromboxane: ( significantly with both doses:  -22.5% with 3 g/day, -33.8% with 7.7 g/day (p<0.05)

Both doses increased the ratio of n-3 to n-6 fatty acids. % plasma concentrations of EPA increased 6 times and DHA doubled with the low dose (3 g/day) and returned to baseline levels 4 weeks after treatment cessation.  % plasma concentrations with the high dose (7.7 g/day) were not significantly different than those for the low dose.



	Lervang et al. 1993

Scand J Clin Lab Invest 1993;53:417-423

[Denmark]
	Double-blind, controlled  trial.
	8 weeks
	0.65 g/d of n-3 FAs (Epax TG 5500 capsule) (treatment group)

Capsule containing a mixture of FAs found in an average Danish diet (control)

Compliance: Not measured
	24 healthy subjects (12 males 12 females)
	Plasma fibrinogen: No change in both groups.

PAI: No change in both groups.

Factor VII: No change in the n-3 group, but the levels increased significantly in the control group.

Platelet aggregation in whole blood or aggregation of isolated neutrophils was not affected.



	Luostarinen et al. 1995

Nutrition Research 1995;15(7):953-968

[Sweden]
	Randomized, double-blind, crossover trial.

Half subjects were assigned fish oil (FO) treatment and the other half was assigned fish oil + vitamin E (FO+E) for 4 weeks. After 6 week wash out period the treatment was switched for another 4 weeks.
	4 weeks on FO

4 weeks on FO+E

6 weeks washout period
	8.6 g/d of EPA+DHA 

5.4 g/d EPA

3.2 g/d DHA

30 ml/d of fish oil (ESKIMO-3) (FO group)

30 ml/d fish oil + vitamin E (FO + E group)

Compliance: reports from subjects, remaining fish oil after the treatment period and plasma phospholipid Fas analyses


	11 subjects with normal or mildly high TG levels were recruited. 
	Plasma fibrinogen: Nonsignificant ↓ with both treatments.

PAI-1 activity and antigen: ↑ significantly with both treatments (p<0.05) 

Atherogenic index was decreased but not significantly with both treatments.

Pretreatment serum insulin correlated positively with PAI-1 activity, PAI-1 antigen, and BMI and theses remained unchanged after both treatments. 

The EPA and DHA concentrations increased significantly after both FO and FO+E treatments (p<0.001 for both treatments). Vitamin E concentrations increased (p<0.001) with FO+E supplementation. 

	Misso and Thompson 1995

Platelets 1995. 6:275-282

[Australia]
	Double-blind, crossover
	4 weeks

per treatment period with a 4-week washout period between treatments and at the end of study
	3.6 g/day EPA + DHA from fish oil capsules (MaxEPA)

Control: 12 g/day olive oil
	12 normal, healthy subjects

age range: 23-40 years

6 male/6 female
	Platelet aggregation to PAF: NS ( in fish oil group; no change in olive oil group

Platelet aggregation to collagen: NS ( in fish oil group; no change in olive oil group

Platelet aggregation to ADP: NS change

Platelet aggregation to adrenaline: NS change

Platelet aggregation to AA: NS change

Platelet ATP release induced by PAF: ( significantly in fish oil group (p<0.0005); no change in olive oil group

Platelet ATP release induced by collagen: ( significantly in fish oil group (p<0.0005); ( in olive oil group at higher collagen doses

Platelet ATP release induced by ADP: ( significantly in fish oil group (p<0.02-0.05); no change in olive oil group

Platelet ATP release induced by AA: NS change

Platelet ATP release induced by adrenaline: NS change

Fibrinogen: NS ( with fish oil; ( significantly with olive oil

Prothrombin time: ( significantly (-8.4%) with fish oil (p<0.001) and olive oil (-7.8, p<0.0025)

Partial thromboplastin time with kaolin: NS change

Thrombin clotting time: NS change



	Mori et al. 1992

Metabolism 1992;41(10):1059-1067

[U.S.]
	Randomized,

Double-blind,

Placebo-controlled trial.
	4 weeks
	4.6 g/d EPA+DHA

2.8 g/d EPA

1.8 g/d DHA

(MasEPA capsules)

Control:  olive oil

Compliance:

capsule count, serum FAs analysis
	 29 males w/ angiographically demonstrated peripheral vascular disease, recruited by referral from major teaching hospitals and general practitioners.

Test:  15

Control: 14

.
	Serum FAs:  ( EPA (<0.001) & ( in AA (P<0.001) vs. control.

Platelet aggregation: ( (P<0.05) vs. base

Platelet activating factor: ( (P<0.05)

TXB2:  NS fish oil

LTB4: (
LTB5: (
Neutrophil PAF:  NS

Plasma lyso-PAF:  NS



	Mori et al. 1997

Arterioscler. Thromb. Vasc. Biol 1997. 17(2):279-286

[Australia]
	Randomized, parallel, controlled
	12 weeks 

(following a 3-week screening period and a 1-week baseline measurement period)
	2.8-3.7 g/day EPA + DHA (1.5-2.4 g/day DHA and 1.3 g/day EPA provided by fish

2.1 g/day EPA + DHA (0.8 g/day DHA and 1.3 g/day EPA) provided by fish oil capsules

high-fat diets: 

1. placebo capsules

2. 90-160 g/day fish

3. 6 g/day fish oil capsules

4. 90-160 g/day fish + 6 g/day fish oil capsules, 

5. 12 g/day fish oil capsules 

low-fat diets:

1. placebo capsules

2.  90-160 g/day fish

Compliance: platelet phospholipid FA analysis


	120 nonsmoking, healthy males, 30-60 years of age

18 withdrawals due to reasons unrelated to treatment
	Platelet aggregation to collagen: ( in all fish or fish oil groups (p=0.0487 - low-fat diet and p<0.0001 - high fat diet), no difference seen between fish and fish oil diets

Platelet aggregation to PAF: ( in all groups (p<0.05), ( more pronounced in fish oil high-fat diet compared to fish high-fat diet, greatest effect seen with fish oil + fish; fish had a greater effect as part of a low-fat diet

Platelet-derived TXB2 responses to collagen-induced aggregation: ( in all groups (p<0.05)

Fish or fish oil groups showed a significant ( in total omega 3-fatty acids, EPA, and DHA (p<0.00001) after 12-week dietary intervention compared to baseline.

	Mundal, et. al. 

1993

Thrombosis Res. 1993; 72:257-62

[Norway]
	Randomized, double-blind, cross-over study design.

.
	4 weeks on EPA + DHA or placebo followed by a 4 week washout.  Tx were then reversed for 8 weeks, with the last 4 weeks EPA + DHA + nifedipine or placebo + nifedipine.

A 4-week placebo run-in period preceded trial


	 4.6 g/d EPA + DHA (EPA = 1.8 g/d and DHA = 2.8 g/d).

Group 1:

fish oil (4 weeks), wash-out (4 weeks), placebo (4 weeks), placebo + nifedipine (4 weeks).

Group 2: placebo (4 weeks), washout (4 weeks), fish oil (4 weeks), fish oil + nifedipine (4 weeks).

Compliance: 

Pill count. 
	18 healthy, hypertensive males with elevated blood lipids taking no medications.

BP was >145/95.  All had TC >6.0 mmol/l and TG > 1.4 mmol/l or TG >1.8 mmol/l if TC was <6.0 mmol/l.

Group 1: n = 8

Group 2: n = 10
	Bleeding time: No effects seen compared to controls when comparing EPA-DHA vs. placebo tx. with and without (p>0.60) nifedipine.

Plasma -thrombo-globulin: There were no effects seen in the median plasma-thrombo-globulin (p>0.12) after EPA + DHA tx vs. placebo controls (and without nifedipine tx).  Plasma -thrombo-globulin ( significantly (p=0.003, n = 18) after nifedipine tx in all subjects studied, although there was no difference between the EPA-DHA-nifedipine vs. placebo-nifedipine groups (p = 0.33). 

Platelet count: No effects after EPA+ DHA tx vs. placebo (p=0.65) nor after EPA + DHA + nifedipine tx vs. placebo controls (p values not specified).

Platelet volume: no effects after EPA+ DHA tx vs. placebo (p=0.96) nor after EPA + DHA + nifedipine tx vs. placebo + nifedipine controls (p values not specified).



	Nelson et al. 1997b

Lipids 1997. 32(11):1129-1136

[U.S.]
	Randomized,

Parallel

Single-blind
	13 weeks

(90 days) 

with a 30- day stabilization period prior to intervention
	6 g/day DHA from 15 g of DHASCO oil (high-DHA diet) (Group A)

Group B: <0.05 g/day DHA (low-DHA diet)

both groups received the low-DHA diet during the 30-day stabilization period

Compliance: Platelet lipid FA analysis
	10 healthy male subjects; mean age: 33 years

Group A: n=6

Group B: n=4

no significant difference in body weight, blood pressure, or bleeding time between subjects at study entry

2 subjects were unable to complete the protocol.
	Bleeding time: NS ↓in bleeding (from a mean of 9.4 minutes observed after the 30-day low-DHA diet to 8 minutes after the high-DHA diet, p=0.06).  NS ↑ in control group (5.9 minutes to 6.4).

Platelet counts (whole blood): NS ↑ in both groups.

ADP-induced platelet aggregation: NS ↑ with high-DHA diet; NS ↑ with control diet

Collagen-induced platelet aggregation: NS ↓ in both groups.

Prothrombin time:  no significant changes

Activated partial thromboplastin time: no significant changes

Antithrombin-III: NS ↑ with high-DHA diet (p=0.11); NS ↑ with control diet (p=0.13)

Significantly higher concentration of EPA in whole platelets after intake of high-DHA diet compared to baseline values (2.67 weight % versus 0.34 weight %, p<0.05).  DHA concentration increased about three-fold after intake of high-DHA diet.



	Nilsen et al. 1993

Thrombosis and Haemostasis

1993;70(6):900-902

[Norway]
	Randomized, double-blind, controlled trial.
	10 weeks (67 ( 30 days) for treatment group and 12 weeks (85 ( 23 days) for control group prior to surgery
	5.1 g/day EPA+DHA (Pronova fish oil capsules, 6 g/day total oil)

control group: 6 g/day corn oil

Compliance:

Serum phospholipid FA analysis.
	20 patients with CHD and elevated serum lipids prior to coronary bypass surgery.  Patients on oral anticoagulants were excluded from the trial

Fish oil group: 10 patients

Control group: 10 patients

The treatment was discontinued prior to surgery.
	Thromboplastin synthesis: LPS stimulated thromboplastin synthesis ( significantly in the fish oil group (99%, p=0.01) and the control group 44% ( (p=0.02) compared to baseline. The synthesis ( further by 83% in the fish oil group and 169% in the control group one week after the surgery. In the control group thromboplastin activity in the unstimulated cells ( one week after the surgery.

TxB2: release from platelets after LPS stimulation was not significantly changed in either group during the preoperative period compared to baseline.

Fibrinogen: no significant change with fish oil compared to baseline or control group during preoperative period. Significant ( in both groups postoperatively, but no differences between the groups.

TFP1: no significant change with fish oil compared to baseline or control group during preoperative period. NS ↓ in both groups during the postoperative period.

TAT: no significant change with fish oil compared to baseline or control group during preoperative period. Significant ( in both groups postoperatively, but no differences between the groups.

PAI: no significant change with fish oil compared to baseline or control group during preoperative period. Significant ( in both groups postoperatively, but no differences between the groups.

Serum phospholipid EPA tripled with fish oil supplementation.



	Nordoy et al. 1994

J. Lab. Clin. Med. 1994. 123:914-920

[U.S.]
	Randomized, double-blind, crossover
	3 weeks

per treatment period, with a 6-week washout between periods
	1.7 g/day EPA + DHA 

(6.1 g/day n-3 FA from encapsulated fish oil concentrate (EPAX) containing 68% n-3 content (35% EPA, 19% DHA)

Subjects fed:

1. a high-fat diet (39% of energy), 

2. a high-fat diet + n-3 FA, 

3. a low fat diet (25% of energy), or 

4. a low fat diet + n-3 FA

Compliance: plasma fatty acid composition, participant interviews, and leftover meals
	6 normolipidemic males

age range: 27-58 years (mean: 39.7 years)
	Skin bleeding time: ( significantly for n-3 FA + low saturated-fat diet compared to n-3 FA + high saturated-fat diet (p<0.02).

Platelet count: NS change

Mean platelet volume: NS change

Fibrinogen: NS change

Factor VII activity: NS change

Phospholipase C-sensitive component of factor VII: NS change

Antithrombin III: NS change

Protein S antigen: NS change

Protein C activity: NS change

Thromboxane A2: ( significantly with n-3 FA + low saturated-fat diet (as assessed by urinary metabolites in vivo)

Thromboxane A3: slightly ( synthesis with both diets

Prostacylcin production: ( for low-fat diet compared to high-fat diet
Prostacyclin I3: slightly ( synthesis with both diets

Serum fatty acid levels (predominately EPA and DHA) increased similarly with both the low saturated-fat and high saturated-fat diets.

	Oosthuizen et al. 1994

Thrombosis & Haemostasis 1994;72(4):557-562

[South Africa]
	Randomized

Double blind

Placebo controlled

Cross-over
	6 weeks

3 weeks washout

6 weeks crossover
	1.58 g/d EPA+DHA

1.14 g/d EPA

0.44 g/d DHA

6 g/d n-3

(12 capsules/d Efamed)

Control:  olive oil

Compliance:  FAs analysis, other methods not reported, but compliance was evaluated.
	20 healthy normolipidaemic subjects 

10 male, 10 female


	Free FAs:  NS

Serum FAs: ( EPA and DHA vs. baseline (P<0.001) and vs. control (P<0.05).

Plasma fibrinogen:  ( (P<0.05) with test and olive oil vs. baseline in women, who had higher baseline values than the men. 

Plasma factors Vc, VIIc, Xc: ( in women during fish oil intake vs. baseline.  Xc also lower for women during olive oil intake.

Factor VIIIc:  NS

PAI-1 activity: ( during test period for males and females (P<0.05) vs. baseline.  ( for females only during olive oil intake.

Plasminogen activity and tissue plasminogen activator antigen not affected.



	Osterud et al. 1995

Lipids 1995. 30:1111-1118

[Norway]
	Randomized, parallel, controlled
	10 weeks
	Not quantified.

15 ml/day Harp seal blubber oil, cod liver oil, oil from blubber of Minke whales, seal blubber oil/ cod liver oil

(Minke whale oil: 12.2 % w/w EPA + DHA

Harp seal oil:

17.9 % w/w EPA + DHA

Cod liver oil:

22.6 % w/w EPA + DHA)

Control:  no oil

Compliance: Serum phospholipid FA analysis
	134 healthy subjects

age range: 18-60 years (mean age: 29 years)

72 male/62 female

Seal oil: n=27

Cod liver oil: n=26

Seal/Cod liver oil: n=27

Whale oil: n=26

Control: n=28


	Fibrinogen: no change

FVIIc: no change

Prothrombin fragment 1+2 (F1+2): ( significantly (-25%) in whale oil group; NS change in other groups

LPS-induced TNF-( activity in monocytes of whole blood: ( significantly in whale oil group; NS ( in seal/cod liver oil group

LPS-induced TF activity in monocytes of whole blood: ( significantly in seal/cod liver oil and whale oil groups; NS ( in all other groups

Thromboxane B2: ( significantly (-43.7%) in whale oil group (p<0.01); NS ( in all other fish oil groups

Serum levels of EPA and DHA were  significantly increased in all fish oil groups.



	Otto et al. 1996

Metabolism 1996. 45:1305-1311

[Germany]
	Not controlled
	8 weeks 

of fish oil (2-week acclimation period with low dose n-3 FA followed by 6-week test period with high dose n-3 FA)

1 week baseline period prior to study

1 week washout period between n-3 FA and fenofibrate treatment (week 12)

8 weeks of therapy with fenofibrate (starting with week 12)
	3 g/day EPA + DHA from 6 g/day fish oil capsules containing 3.6 g ethyl esters 

(test period)

1.5 g/day EPA + DHA from 3 g/day fish oil capsules containing 1.8 g n-3 FA ethyl esters (50% EPA, 33%  DHA) (acclimation period)

Subjects administered 250 mg slow-release fenofibrate starting after 12 weeks

Compliance: plasma EPA and DHA concentrations 
	23 subjects with primary hypertriglyceridemia (plasma triglycerides > 2.85 mmol/l;

mean age: 45.7 years;

22 male/1female).  Fifteen subjects had familial hypertriglyceridemia (FHTG); 8 subjects had familial dysbetalipoproteinemi-a (FDL)

2 withdrawals: 1 due to pregnancy, the other due to gastrointestinal effects
	Fibrinogen: NS change in FHTG subjects; ( by 20% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05).

Plasma viscosity: NS change in FHTG subjects; ( by 6% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05). 

Standard blood viscosity: NS change in FHTG subjects; ( at all shear rates at wk 20 with fenofibrate in FDL subjects vs. washout period (p<0.05).

RBC filterability (as measured by clogging and transit time): NS change

RBC aggregation: ( significantly for stasis in FHTG subjects at weeks 4 and 8 of n-3 FA oil intake and week 12 (washout) vs. baseline; (  for shear rate 3/s in FHTG subjects at weeks 4-8 of n-3 FA intake vs. baseline (p<0.05).

Plasma concentrations of EPA and DHA ( significantly with both doses of n-3 FA.



	Prisco et al. 1994; 1995

Thrombosis Res. 1994. 76:237-244

Metabolism 1995. 44:562-569

[Italy]
	Randomized, double-blind, parallel, controlled
	16 weeks

(4 months)
	3.44 g/day EPA + DHA from 4 g capsules of EPA and DHA ethyl esters (ESAPENT)

Control: 4 g/day olive oil

Compliance: capsule count, platelet phospholipid FA analysis
	20 healthy male subjects with normal physical exam,  hematology analyses, blood pressure, and cholesterol levels mean age: 32 years (age range: 27-41 years)

n-3 FA: n=10

Control: n=10
	Plasminogen: NS change

Alpha 2-antiplasmin: NS change

PAI-1 activity: NS change

PAI-1 antigen: NS change

Fibrinogen: NS (
Prothrombin fragment 1+2: NS change

Serum thromboxane B2: ( significantly; no change with placebo

Collagen aggregation threshold: ( significantly; no change with placebo

Platelet phospholipid (phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol) concentrations of total n-3 PUFA, EPA and DHA increased after 2 and 4 months of supplementation.  Most returned to baseline levels 2-3 months after cessation of supplementation.



	Russo et al. 1995

J Hypertension 1995;13:1823-1826

[Italy]
	Clinical trial
	16 weeks (4 months) 

Initial 3 month run-in period

4-month treatment period followed by 4-month washout period.
	2.6 g/d EPA + DHA (three, 1 g n-3 PUFA capsules containing 85% EPA and DHA)

Compliance: erythrocyte membrane fatty acid analysis.
	24 subjects with mild essential hypertension were recruited from Hypertension Outpatients Clinic in 1993-1994.  The subjects had no cardiovascular complications or any concomitant disease.
	Fibrinogen: NS effect of n-3 PUFA.

Factor VII: NS effect of n-3 PUFA.

Erythrocyte n-3 PUFA concentrations increased significantly at the end of the treatment period (p<0.001).  The levels returned to baseline at the end of the washout period.



	Salachas et al. 1994

J Vascular Disease 1994;45(12):1023-1031.

[Greece, England]
	Randomized,

Double-blind,

Placebo-controlled trial.
	12 weeks

(2-weeks run-in period first.)
	3 g/d EPA+DHA*

1.8 g/d EPA

1.2 g/d DHA

(5 1-g capsules from Seven Seas twice daily)

Control: olive oil

Compliance:

Capsule count.
	39 patients w/ CAD & 1-yr history of stable angina pectoris

20 test

19 control

@ 95% male

50 patients entered trial, 11 drop outs
	Angina: ( 41% vs. baseline (P<0.05); control ( (NS)

GTN intake: ( 38% vs. baseline (P<0.05). Control ( (NS).

Platelet aggregation ratio: NS

Beta Thromboglobulin: NS



	Saynor and Gillott 1992

Lipids 1992;27:533-538

[England]
	Open study with a control group.
	364 weeks (7 years).
	6.02 g/d EPA+DHA (3.6 g/d EPA, 2.42 g/d DHA) 

EPA 18.6 % and DHA 12.1% (MaxEPA)

3.07 g/d  EPA+DHA for 6 years.

For 1 year 10 ml of MaxEPA was given twice a day and then the dose was reduced to 10ml/d for the remaining 6 years.

Compliance: Not measured
	40 subjects

365 (for 1 month) subjects with hyperlipidemia and other conditions such as MI, angina etc. were recruited. The number of subjects decreased with time and 40 patients remained at the end of 7 years. 
	Plasma fibrinogen: ↓ significantly at 12 months (p<0.01) and at all other time points (p<0.001)

Platelet count: No change during the study.

	Schmidt, 1992b
	Clinical trial
	36 weeks (9 months)
	3.2 g/d EPA+DHA (4 g/d n-3 FAs, Pikasol fish oil capsules)

(2.04 g/day EPA

1.14 g/day DHA)

Compliance:

EPA and DHA platelet fatty acid composition, interview.
	24 healthy volunteers (14 female, 10 males)

All subjects were free of medication, including aspirin, and non-steroidal anti-inflammatory drugs for at least two weeks prior to the study.

Participants maintained normal dietary and life-style patterns.
	Bleeding time: Significant ↑ with fish oil after 6 weeks and 9 months and remained higher 3 months post treatment (median values, before 5.3, 6 weeks 6.0, 9 months 6.0, 3 months post 6.0 min; p<0.001 for before and 9 months, p<0.05 9 months and 3 months post, p<0.001 for time dependent trend).

Platelet umber: NS changes with fish oil

Platelet volume: NS changes with fish oil

Platelet aggregability: NS changes with fish oil

Β-thromboglobulin: NS changes with fish oil

Fibrinogen: Significant ↑ with fish oil in the period between 6 weeks and 9 months (p<0.001)

t-PAag: Significant ↑ after 9 months with fish oil before venous occlusion (p<0.05). 

t-PA activity: Significant ↓ after 9 months with fish oil after venous occlusion (p<0.001). 

PAI: Significant ↑ after 9 months with fish oil (p<0.05). 

Fibronectin antigen: No change

VWF: Significant ↓ after 9 months with fish oil (p<0.05). 

Both EPA and DHA levels ↑ significantly with n-3 supplementation for 9 months (both p<0.001)

	Seljeflot et al. 1999

Thrombosis and Hemostasis 1999. 81:566-570

[Norway]
	Randomized, double-blind, controlled
	4 weeks 

6 month pre- study period

baseline measurements taken after 6 month pre- study period
	5.1 g/day of highly concentrated ethyl  esters of  fatty acids (ratio of EPA to DHA was 2:1) 

Prior to this study, subjects in the fish oil group received fish oil (same dose as above) and subjects in placebo group received placebo  for 6 months.

In this study, subjects from both groups (11 from fish oil, 12 from placebo group) received fish oil for 4 weeks.

Compliance: serum phospholipids
	23 subjects with atherosclerosis but without clinical symptoms

7 male/16 female

age range: 43-75 years

All subjects received fish oil.
	LPS-induced production of procoagulant activity (measured as):

Prothrombin fragment 1+2: ( in group 1 compared to group II at baseline (p=0.010); NS difference between groups at 4 weeks; change from baseline between groups significant (p<0.001).

Fibrinopeptide A: ( in group I at baseline (p=0.049); NS difference between groups at 4 weeks.



	Sorensen et al. 1994

Fibrinolysis 1994. 8:54-60

[Denmark]
	Randomized, double-blind, parallel, controlled
	7 weeks (from 30th to 37th week of gestation) 
	2.7 g/day n-3 FA from four 1 g capsules of fish oil (Pikasol) containing 32% EPA and 23% DHA) (fish oil group)

olive oil group: 4 g/day olive oil

Control group: no supplementation

Compliance:

capsule count and interview; in subset of subjects, the level of EPA-derived prostaglandins, thromboxane A3, and prostaglandin I3 also measured
	84 women in third trimester (30th week) of pregnancy, otherwise healthy

mean age: 29.5 years (range: 23-41 years)

n-3 FA: n=44

Control: n=40 (olive oil and no supplementation group combined)
	FVII activity: NS change

FVII antigen: NS change

Thrombin-antithrombin III complexes: NS change

F1+2: NS change

Fibrinogen activity: NS change

Fibrinogen concentration: NS change

Fibrin degradation products (FbDP): ( significantly compared to controls (p <0.05)

tPA antigen: NS change

PAI-1 antigen: NS change

tPA/PAI-1 antigen ratio: NS change

PAI-1 activity: NS change

Euglobulin: NS change

t-PA activity: NS change

Total HRG: NS change

Total plasminogen: NS change

Free plasminogen: NS change

Plasma of (2-antiplasmin: NS change

Serum of (2-antiplasmin: NS change

Plasmin-antiplasmin complexes: NS change

Dextran sulfate euglobulin fraction: NS change

FXII-dependent fibrinolytic activity: NS change

Urokinase-type fibrinolytic activity: NS change



	Swahn et al. 1998

Clin Drug Invest 1998;15(6):473-482.

[Sweden]
	Randomized,

Double-blind,

Placebo-controlled trial.
	12 weeks

following an 8-w dietary run-in period.
	3.5 g/d EPA+DHA

ethyl esters

(4 1-g capsules n-3/day provided by Norsk Hydro AS.)

Control:  corn oil

Compliance:

Capsule counts, Serum FAs analysis
	53 with a history of MI more than 3 mo. Prior to enrollment and TG ( 2 mmol/l & TC ( 10 mmol/l.

@ 80% male

Test:  26

Control:  27


	Antithrombin III: ( vs. baseline (P<0.05) but NS between groups

PAI-1 activity: NS

PAI-1 antigen: NS

t-PA antigen: NS

Plasma apolipoprotein concentrations and lipoprotein particle distributions are reported in the article but not in this summary.

	Swails et al 1993

Nutrition 1993;9:211-217

[U.S.]
	Randomized
	1 week
	14.2 g/d fish oil.  The fish oil is a part of Impact formula used in enteral feeding (Impact group).

The usual care group received either Osmolite HN, Osmolite with Propac, Vital HN or Isocal HN.

Compliance:

92 ± 8% compliance for Impact and 92 ± 10% for usual care group for tube feeding.


	16 patients (nine men, seven women) anticipated to receive enteral nutrition were recruited form new England Deaconess and New England Baptist Hospital.

Impact group: n=7 (4 men, 3 women)

Usual care group: n=9 (5 men, 4 women)

Of the 32 patients that were randomized 16 were excluded for the following reasons: aspirin treatment, less than 7 day of dietary treatment, missing platelet aggregation data.

The primary diagnosis for patients was head and/or neck cancer and CAD.


	Platelet aggregation: NS difference between the groups.  No trend of reduced aggregability in the Impact group.

	Toft et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:814-819

[Norway]
	Randomized, double-blind, controlled
	16 weeks
	4 g/day EPA + DHA as ethyl esters (Omacor)

Control: 4 g/day corn oil with 56% linoleic and 26% oleic acid

Compliance: capsule count 
	78 hypertensive persons; mean age 53 years; 50 male, 28 female

Subjects taking cod liver oil supplements discontinued use 12 months before the study

n-3 FA: n=38

Control: n=40

4 withdrawals in fish group due to angina pectoris (1), initiation of hypertensive treatment (1), and personal reasons (2).  2 withdrawals in control group due to personal reasons.


	PAI-1:  NS ( (p=0.15) (significant ( in control group, p=0.009)

tPA activity: NS ( (p=0.24) (significant ( in control group, p=0.0005)

Fibrinogen level: ( (p=0.0001) (( also in control group, p=0.002)

Coagulation factor VII:  NS change (both groups)

Platelet count: NS change (both groups)

Plasma phospholipid content of n-3 PUFAs ( (p=0.0001); there was no change in n-6 PUFAs (control group: no change in n-3 PUFAs; increase in n-6 PUFAs).

	Tremoli et al. 1995

Am. J. Clin. Nutr. 1995. 61:607-613

[Italy]
	Randomized, double-blind, parallel
	18 weeks

(Group A)

18 weeks,

6 weeks at high dose followed by 12 weeks at the low dose (Group B)

Subjects followed for an additional 24 weeks
	4.5 g EPA + DHA (from 6 g n-3 FA capsules (Esapent) for 6 weeks followed by 2.25 g EPA + DHA (from 3 g n-3 FA capsules) for 12 weeks (Group B)

2.25 g EPA + DHA (from 3 g n-3 FA capsules (Esapent); each 1-g capsule contained 430 mg EPA and 320 mg DHA ) plus 3 g/day olive oil (Group A)
	16 healthy volunteers

8 male/8 female

Group A: n=8

Group B: n=8


	Dose dependent ( in plasma and platelet EPA and DHA concentrations occurred after 6 weeks of supplementation.
Platelet aggregation to collagen: NS at 6 weeks for both groups; ( at 12 and 18 weeks compared to baseline values (p<0.001).  Levels remained ( for 14 weeks after treatment ended.

Platelet thromboxane B2: NS at 6 weeks for both groups; ( at 12 and 18 weeks; significant only for group B at 12 weeks (p<0.05); levels returned to baseline within 4 weeks after treatment ended.

Urinary excretion of thromboxane metabolites: NS at 6 weeks; ( after 12 weeks 
(-15% for group A and -19% for group B, p<0.001) compared to baseline values; ( maintained after 18 weeks and returned to baseline 4 weeks after treatment ended.



	Turini et al. 1994

Am. J. Clin. Nutr. 1994. 60:717-724

[Canada]
	Randomized, parallel, controlled
	6 weeks
	4.5 g/day EPA + DHA from 8 oz bottled liquid formula of fish oil (sardine oil)

Control: 13.8 g/day vegetable oil (mixture of high oleic acid (6.3 g) safflower and soy oil)

Compliance: phospholipid FA analysis
	20 healthy male subjects

average age: 26 years for controls; 27 years for fish oil subjects

Fish oil: n=10

Control: n=10
	Platelet aggregation to collagen: ( significantly in fish oil and control groups compared to baseline values (p<0.05)

Ethanolamine-containing lysophospholipid induced by stimulated platelets: NS change between pre- and post-treatment values

Ethanolamine-containing lysophospholipid induced by platelets stimulated by collagen or U46619 ( BW755C: ( significantly in both the fish oil and control groups compared to unstimulated values (p<0.001)

Fish oil supplementation also resulted in increased concentrations of leukotriene B5 and 5-hydroxyeicosapentaenoic acid (HEPE); concentrations of these products were not detected before treatment and vegetable oil had no effect on their production.

Total phospholipid FA concentrations increased significantly with fish oil supplementation compared to vegetable oil.  EPA increased 1550% above controls; DHA increased 110% above controls.  FA compositions of phosphatidylcholine, phosphatidylethanolamine, and plasmenylenthanolamine increased after fish oil consumption.  All had higher levels of DHA and EPA; plasmenylenthanolamine had a more pronounced EPA enrichment than the others.



	Uauy et al. 1994

J. Pediatr. 124:612-620

[U.S.]
	Randomized, controlled
	57 weeks

(follow-up from 40 to 57 weeks)
	Not quantified.

Infants were fed human milk (not randomized) or randomized to receive infant formula with varying amounts of n-3 FA:

Formula A: corn oil  (24.2% linoleic acid and 0.5% (-linolenic acid).

Formula B: soy oil (20.8% linoleic acid and 2.7% (-linolenic acid).

Formula C: soy oil + marine oil (0.3% DHA -similar to amount in human milk)


	52 infants with low birth weights (between 1,000-1,500 g) and no major neonatal morbidity by the tenth day of life.

Human milk: n=9

Formula A: n=13

Formula B: n=16

Formula: C: n=14

Reference group for infants fed human milk were birth-weight matched infants fed mother’s milk since birth.

18 infants discharged early were not included in study.
	Bleeding time: ( in infants fed formula C at 37 weeks, but values did not exceed the normal upper limit (7 minutes); increased +28.7% and +28% compared to corn oil and soil oil, respectively (p<0.05).

Platelet counts: NS change; all were within normal limits.

Rotational membrane fluidity of intact RBCs: NS changes in any group.

	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: capsule counts
	11324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: 2836 patients

vitamin E group: 2830 patients

n-3 + vit E group: 2830 patients

control group: 2828 patients
	Fibrinogen: NS change with n-3 or any other treatment.



	Vognild et al. 1998

Lipids 1998;33:427-436

[Norway]
	Randomized, double-blind, controlled trial.
	12 weeks
	Not quantified

Cod liver oil (CLO) 

Olive oil 

Whale oil, refined 

Whale oil, unrefined 

Seal oil + CLO 

Olive + CLO 

No oil

The subjects consumed 15 ml of oil.


	266 healthy volunteers (males and females)

Cod liver oil (CLO) group: 25 subjects

Olive oil group: 29 subjects

Whale oil, refined group: 38 subjects

Whale oil, unrefined group: 31 subjects

Seal oil + CLO group: 36 subjects

Olive + CLO group:33 subjects

Control group: 35 subjects


	EPA (p<0.01) and DHA concentrations in serum increased in the CLO and CLO/seal groups.  EPA concentrations increased (p<0.01) in the group receiving whale oil.

A strong positive correlation for 20:5n-3 was observed between FAs in serum and platelets (r=0.84, p<0.0001).

The concentration of EPA in platelet membrane was higher in CLO, CLO/seal and olive oil groups.

Platelet membrane fluidity was unchanged in all groups.

Mean platelet volume increased in whale oil groups and in the CLO/olive oil group. Platelet count was significantly reduced in the refined whale oil group.

Reduction in TxB2 was observed in groups receiving CLO, CLO/seal and CLO/olive oil.

Significant increase in PGE2 in groups receiving CLO, CLO/seal and CLO/olive oil. The control group also showed an increase in PGE2 levels. 



	Walker et al. 1999

J. Obstr. Gynecol. 19(1):56-58

[UK]
	Randomized, parallel, single-blind
	4 weeks (1 month)


	1.2 g/d EPA + DHA (4 g/d fish oil, 18% EPA, 12.8% DHA) (fish oil group)

4 g/day evening primrose oil (66-85% linoleic acid) 

aspirin 

aspirin + fish oil 

aspirin + evening primrose oil 

Control: no supplementation


	60 healthy, non-pregnant females

Aspirin: n=10

Evening primrose oil: n=10

Fish oil: n=10

Evening primrose + aspirin: n=10

Fish oil + aspirin: n=10

Control: n=10
	Platelet AII binding: ( in fish oil only (NS), evening primrose only (NS), evening primrose + aspirin (NS), and fish oil + aspirin (p=0.04) groups; NS increase in aspirin only group

	Wallace et al. 1995 

Thromb Vasc Biol 1995;15:185-189

[Northern Ireland]
	Double-blind trial.
	4 weeks of treatment

9 weeks post-treatment washout period
	0.72 g/d EPA + DHA (2.4 g/d fish oil containing 18% DHA and 12% EPA, 0.432 g/d DHA and 0.288 g/d EPA)

Fish oil group

Fish oil + vitamin E group

Compliance: 

Interview
	33 healthy non-smoking females were recruited. They were not on any prescribed medication or nutritional supplements. 

Fish oil group: n=16

Fish oil + vitamin E group: n=17
	PDGF: ↓ significantly with fish oil (2461 ± 254 ng/l, p≤0.01) and fish oil + vitamin E (2481 ± 343 ng/l, p≤0.05) supplements after 4 weeks compared to initial values (fish oil 3878 ± 366, fish oil + vitamin E 3458 ± 333 ng/l).  At the end of washout period the levels ↓ further, but the levels were not significantly different from 4 weeks. NS difference between the groups.



	Wensing et al. 1999

Bri. J. Nutr. 1999. 82:183-191

[The Netherlands]
	Randomized, parallel, controlled
	6 weeks

3 week run-in period prior to study
	1.6 g/day EPA + DHA (1.05 g/day EPA,

0.55 g/day DHA) from shortening made from a mixture of palm oil, fully hydrogenated palm oil, menhaden oil, Trisun-80, and high-linoleic safflower oil (elderly subjects), or 

high-oleic shortening (control), or

high-(-linoleic acid shortening (6.8 g/day (-linoleic acid)

 younger subjects:

high (-linoleic acid shortening.

Compliance: erythrocyte phospholipids
	50 healthy subjects (17 male/33 female).

38 elderly subjects (age range: 60-78 years, mean: 65 years) and 12 young adults (age range: 16-33 years, mean: 24 years).

EPA/DHA: n=14

Oleic acid: n=11

(-Linolenic acid: n=25 (12 young, 13 elderly)

10 dropouts due to job, study or family commitments (n=5), use of nonsteroidal anti-inflammatory drugs (n=3), illness (n=1), or blood donation (n=1)
	Platelet aggregation in platelet-rich plasma to ADP: NS changes

Platelet aggregation in platelet-rich plasma to collagen: NS changes

Platelet aggregation in whole blood to ADP: NS changes

Platelet aggregation in whole blood to collagen: NS changes

Aggregation time (ex vivo): ( in the EPA/DHA group compared to the (-linolenic acid group (p=0.006) and oleic acid group (p=0.004).

NS difference between group in number of platelets, erythrocytes or leukocytes.  In all groups, the number of platelets increased by 1.3% and leukocytes by 3.1%; erythrocytes decreased by 3.4%.

1.3% ( in plasma EPA (p<0.001) and 0.8% increase in plasma DHA (p<0.001) in EPA/DHA group compared to other groups.

	Westerveld et al. 1993

Diabetes Care 1993;16(5):683-688

[Netherlands]
	Randomized, double-blind, placebo controlled trial.
	8 weeks on treatment followed by 4 weeks of wash-out period.


	1.8 g/d EPA-E

(high dose group)

0.9 g/d EPA-E

(low dose group)

Olive oil (placebo)

Compliance: capsule counts, plasma EPA-E analyses
	24 subjects with NIDDM were recruited from the outpatient clinic of the University Hospital Utrecht.
	PAF-induced platelet aggregation decreased significantly in high dose (p=0.039) and low dose (p=0.016) groups.

A significant decrease in ADP-induced platelet aggregation was observed only in the high dose group (p=0.031).

No significant change in the collagen induced aggregation, Simplate bleeding time, platelet number and size, platelet adhesion, plasma viscosity, whole blood viscosity, erythrocyte deformability, total plasma protein, and fibrinogen was observed between groups.

The EPA concentrations in plasma increased in groups receiving high and low dose of EPA. The levels declined after the washout period. 




2.
Narrative Summaries of Clinical Trials Published 1992-2000 with Omega-3 Fatty Acids (EPA and DHA) including Platelet and Thrombotic Measures in the Protocol

a.
Abe et al. (1998) conducted a randomized, placebo controlled study to examine the association between sCAMs and other risk factors occurring with hypertriglyceridemia, the effect of triglyceride reduction on sCAM levels, the role of sVCAM-1 in monocyte adhesion in vitro and to determine the effects of n-3 FAs on sCAMs levels.  Thirty-nine subjects with hypertriglyceridemia were given either placebo (n=20) or n-3 FAs (4 g/d Omacor; (n=19) for six weeks while following the AHA step 1 diet.  Twenty healthy normolipidemic subjects were recruited as controls.  After six weeks of treatment, 31 subjects including those on placebo were administered Omacor for >6 months.  TG levels and TC levels decreased by 26% and 11%, respectively after 6 weeks and by 47 and 21%, respectively after > 6 months of Omacor treatment.  HDL levels increased by 14% after 6 weeks of Omacor treatment.  Compared with normal control subjects, patients with hypertriglyceridemia had significantly increased levels of sICAM-1 (316 ( 28.8 versus 225 ( 16.6 ng/ml), sVCAM-1 (743 ( 52.2 versus 522 ( 43.6 ng/ml), and soluble E-selectin (83 ( 5.9 versus 49 ( 3.6 ng/ml).  ANCOVA showed that higher sCAM levels occurred independently of diabetes mellitus and other risk factors.  In 27 patients who received n-3 FA 4 g/d for ≥ 7 months, sICAM-1 level was reduced by 9 ( 3.4% (p=0.02), and soluble E-selectin level was reduced by 16 ( 3.2% (p<0.0001), with the greatest reduction observed in diabetic patients.  The reduction in sE-selectin in diabetics was 32% compared to 12% in non diabetic subjects.  The authors concluded that, “these results support previous in vitro data suggesting that disorders of TG and HDL metabolism may promote atherogenesis through effects on sCAMs and that treatment of dyslipidemia with fish oil may alter vascular cell activation.  The increase in sVCAM-1 in the serum may play a role in the regulation of monocyte adhesion.” 

b.
Agren et al. (1997) investigated the effects of fish diet, fish oil or DHA rich oil on platelet aggregation and hemostatic factors in male students using a randomized, single-blind, controlled study.  The study was carried out in the Departments of Physiology and Clinical Nutrition of University of Kuopio.  Fifty-five healthy male volunteers who completed the study were recruited from the university student population.  The subjects consumed either 1) fish diet containing approximately 1.05 g/d of EPA + DHA (4.3 ± 0.5 fish containing meals per week); 2) fish oil containing 2.28 g/d of EPA + DHA (4 g/d of marine fish oil capsules); 3) 4 g/d DHA oil containing 1.68 g/d DHA (from algae); or 4) no oil (control) for 15 weeks. Factor X activity decreased with fish diet (p<0.05) compared to baseline.  The levels of tissue factor pathway inhibitor, prothrombin fragment 1+2 and fibrinogen as well as Factor VII activity remained unchanged after fish, fish oil or DHA oil treatment.  Collagen but not ADP-induced maximum platelet aggregation decreased with fish diet, fish oil and DHA oil (both fish diet and fish oils p<0.05).  In the DHA-oil group there was a non-significant increase in collagen induced platelet aggregation which correlated significantly with the decrease in plasma TG.  Platelet aggregation measured 4 hours after a standardized fat meal was lower compared to the fasting state and this decrease correlated with the increase in plasma TG.  The results show that, “fish diet and fish oil, but not DHA-oil, inhibit in vitro platelet aggregation and that hemostatic factors are not affected by moderate n-3 FA supplementation.”

c.
Berrettini et al. (1996) conducted a study to examine the effect of a daily dosage of 3g EPA plus DHA on plasma lipids and some hemostatic factors.  In a double-blind, randomized, controlled trial, 39 patients with chronic atherosclerotic diseases were randomized to receive either supplementation of n-3 PUFA (3 g/day containing 0.51 g EPA and 0.35 g DHA) or corn oil.  At baseline and after 2, 8, and 16-week following the intervention, serum lipids, factor VII, tissue factor pathway inhibitor (TFPI) and prothrombin activation fragment 1 + 2 (F1 + 2) were measured.  Patients were asked to maintain normal diet and physical activity; diets were not assessed during the study.  Three of 20 patients taking fish oil reported occasional fish aftertaste, but no other side-effects were observed. Patients in the n-3 PUFA group also showed a significant reduction of F1 + 2 plasma levels (p = 0.016) while no significant changes were detected in plasma factor VII clotting activity.  No significant effects on lipid and hemostatic parameters were observed in patients receiving corn oil.  The authors concluded that the results of this study confirm the effects of n-3 PUFA administration on plasma lipids.  Further, in patients with chronic atherosclerotic disease, a 16-week supplementation with these compounds induces an increase of TFPI plasma levels with a concomitant down-regulation of the extrinsic pathway of blood coagulation.  This may indicate the mechanism for the antithrombotic activity of a fish diet and fish oil derivatives.  

d.
Cerbone, 1999.  Numerous studies have indicated decreased platelet aggregation as a mechanism by which EPA and/or DHA may reduce cardiovascular mortality.  The current study was designed to determine if anti-platelet effects of omega-3 fatty acids (EPA and DHA) were sustained after withdrawal of a 4 week course of DHA+EPA (1.4:1.0) ethyl esters at a level of 4.5 g daily.  Male and female volunteers (n=14) with normal lipid profiles were asked to consume DHA+EPA daily followed by a 6 month wash-out period and then an addition 4 weeks of an olive oil placebo.  In recognition of the anti-platelet action of aspirin and alcohol, subjects were asked to avoid aspirin and cold remedies throughout the study.  Subjects were also asked to avoid omega-3 fatty acid rich fish.  Compliance was verified by measuring plasma and platelet omega-3 fatty acids (EPA and DHA) at baseline and conclusion of each treatment arm.  Immediately prior to withdrawal of the DHA+EPA supplement DHA levels were 3-4 fold higher and EPA levels were 7-8 fold higher in plasma and platelet membranes than presupplementation values. The placebo did not effect plasma fatty acid profiles.  Significantly elevated levels of platelet DHA were observed up to 8 weeks after the supplementation had ceased, platelet EPA levels returned to baseline in as little as 4 weeks.  Based on additional results reported in this study the authors concluded that DHA+EPA impairs platelet sensitivity to the platelet aggregating agents, ADP and collagen, persistently for up to 8 weeks post-supplementation.  The authors further stressed that these effects provide rationale for repeated short-course treatment with moderate amounts of DHA+EPA in-patients at risk for thrombotic events.

e.
Deslypere (1992) conducted a placebo-controlled, randomized, double-blind study to determine the effects of increasing doses of n-3FA (0; 1.12; 2.24, and 3.37 g n-3 FA/day) on parameters associated with enhanced risk for CHD and to monitor hematological changes during the study as well as some aspects of liver and kidney functions.  Fifty-eight healthy monks took the fish oil capsules (0; 1.12; 2.24 and 3.37 g n-3 FA/day) during 12 months and were thereafter followed for another 6 months.  Three-day diet records were collected before and during the study.  Biochemical parameters were normal at the start and throughout the study except for an increase in total and direct bilirubin in the high fish oil group and decrease of WBC count and Hb in all subjects.  No effect of n-3 FA supplementation on fibrinogen, factor VIII, antithrombin III, plasminogen activator inhibitor, tissue plasminogen activator and von Willebrand factor concentration, or bleeding time was observed. 

f.
Eritsland et al. (1994a) investigated the long-term influence of n-3 fatty acids on fibrinolytic parameters (before and after venous occlusion (VO)), fibrinogen, and serum lipids in moderately hypertriglyceridemic patients undergoing coronary artery bypass surgery using a randomized controlled study.  The patients (n=58) were examined prior to the operation (baseline), and 6 months post surgery.  Following the surgery, the patients were randomized to receive 4 g/d n-3 FA concentrate (K 85, 3.4 g/d EPA + DHA; n=29) or to the control group (n=29).  Serum TG decreased significantly in the n-3 FA group (median change from baseline, -34.5 % in the n-3 FA group vs. -11.1 % in the control group, p=0.001).  No significant differences between the groups were observed for TC, LDL and HDL levels.  Plasminogen activator inhibitor activity decreased in both groups at 6 months.  PAI-1 antigen increased in the n-3 FA group and decreased in the control group (mean change from baseline +10.0% vs. -12.9 %, p=0.039).  A significant correlation was observed between the changes in serum phospholipid n-3 FAs and PAI-1 antigen (r = 0.28, p=0.036).  No group differences in t-PA activity and antigen, before as well as after VO, were observed.  Serum D-dimer, a measure of global fibrinolytic activity was not statistically different in the two groups after VO.  There was no group difference in the concentrations of fibrinogen.  The authors concluded that, “long-term supplementation with a moderate dose of n-3 FA concentrate reduced serum TG levels and did not alter serum TC concentration in our group of moderately hypertriglyceridemic subjects.  Except for a slight increase in PAI-1 antigen, no significant influence on fibrinolytic parameters or fibrinogen concentration was detected.” 

g.
Eritsland et al. (1994b) examined the long-term effects of n-3 PUFA on serum lipids and glucose in non-diabetic, moderately hypertriglyceridemic patients undergoing coronary artery bypass grafting in a randomized controlled trial.  After the surgery, the patients were randomized to fish oil group (3.4 g/d EPA + DHA; n=28) or control group (n=29).  Serum TG decreased significantly in the n-3 PUFA group and in the control group after 6 months (n-3 PUFA 33.2 %; control 11.1 %, p=0.002).  No group differences were observed in serum TC, HDL, or LDL cholesterol levels.  Fasting plasma glucose levels increased in the n-3 PUFA group compared to the control group (median change, -0.2 mmol l-1 vs. -0.5 mmol l-1, p=0.054).  The changes in fasting insulin levels were -2 mIU ml-1 in the n-3 PUFA group but there was no change in the control group (p=0.039).  Fasting C-peptide levels were not different in the n-3 group compared to the control group.  In both groups combined, the changes in serum TG and serum insulin levels were inversely correlated with the change in serum phospholipid n-3 fatty acids (r = -0.35, p=0.008 and r = -0.32, p=0.016, respectively).  The peak levels or the area under the curve for glucose, insulin and C-peptide in the n-3 group were not significantly different from the control group after an OGTT.  The authors concluded that, “long-term effects on glucose homeostasis by moderate-dose of n-3 PUFA supplementation are probably of little clinical significance in this patient group.”

h.
Eritsland et al. (1995c) examined the long-term effects of moderate dose of n-3 PUFAs on hemostatic parameters and bleeding episodes in patients undergoing coronary artery bypass surgery in a randomized controlled study.  The patients were investigated before and 9 months after the operation.  Following the surgery, the patients were randomized to receive 4 g/d fish oil (OmacorTM, 3.3 g/d EPA + DHA; n=260) or to the control group (no supplementation, n=251).  All patients received either aspirin (300 mg/day) or warfarin (international normalized ratio aimed at 2.5-4.2).  Serum TG decreased by 19.1 % in the fish oil group but remained unchanged in the control group.  The frequency of bleeding episodes between the fish oil and control groups (p=0.53) and between the patients given aspirin or warfarin (p=0.28) were not significantly different.  No differences between the groups were observed for bleeding time or plasma levels of beta-thromboglobulin.  Platelet count increased in both the groups, but it was less pronounced in the fish oil group and the differences between the groups reached borderline significance.  No group differences were observed in the levels of fibrinogen, FVII, TAT, FPA, D-dimer or PAI-1 activity.  PAI-1 antigen increased slightly in the fish oil group and decreased in the control group, and the difference reached borderline significance.  The authors concluded that, “apart from a small increase in PAI-1 antigen of borderline significance, no long-term effects by fish oil on parameters of coagulation and fibrinolysis were seen.”

i..
Eritsland et al. (1996) in a randomized, controlled study assessed the effect of fish oil rich in n-3 FAs on 1-year graft occlusion rate in patients undergoing coronary artery bypass grafting. After the surgery, 610 patients were assigned to receive 4 g/day of fish oil concentrate (Omacor®, 3.3 g/d EPA + DHA; n=317), or to the control group (no supplementation; n=293).  All patients received aspirin or warfarin.  Their diet and serum phospholipid fatty acid profiles were monitored.  The patients (95 %) were assessed by angiography at the end of the study for 1-year graft patency.  Serum TG decreased significantly (19 %) in the fish oil group compared to the control group.  In the fish oil group vein graft occlusion rates per distal anastomoses were 27 % and 33 % in the control group (odds ratio 0.77, 95 % CI, 0.60 to 0.99, p=0.034).  In the fish oil group, 43 % of the patients had ≥1 occluded vein graft(s) compared to 51% in the control group (odds ratio 0.72, 95 % CI, 0.51 to 1.01, p=0.05).  No significant differences between the groups in the occlusion rates of internal mammary artery grafts were observed.  A significant linear trend (p for linear trend = 0.0037) to fewer patients with vein graft occlusions with increasing relative change in serum phospholipid n-3 FAs was observed.  Similar trends were noted when the relative changes in EPA (p=0.0048) and DHA (p=0.0037) were examined.  The bleeding time increased in the control and fish oil groups, but there were no group differences.  The authors concluded that, “in patients undergoing coronary artery bypass grafting, dietary supplementation with n-3 fatty acids reduced the incidence of vein graft occlusion, and an inverse relation between relative change in serum phospholipid n-3 fatty acids and vein graft occlusions was observed.”

j.
Freese et al. (1997) compared the effects of ALA, EPA and DHA on hemostatic factors in healthy normolipidemic subjects in a randomized, controlled trial.  Thirty subjects (15 men, 15 females) received either linseed oil (6.21 g/d ALA, n=14) or fish oil plus sunflower oil (5.49 g/d EPA + DHA, n=16) for 4 weeks.  Blood samples were collected at baseline, at the end of the experimental period, and after a 12-week follow-up period.  Fasting TG decreased significantly with fish oil compared to the control and baseline.  In the fish oil group fasting TC decreased significantly compared to baseline.  Fasting Factor VIIc activity, PAI-1 activity and ADP and collagen-induced platelet aggregation (only at 1 dose for both ADP and collagen) increased significantly with fish oil compared to baseline.  Postprandial Factor VIIc increased significantly, and PAI-1 activity, ADP and collagen induced platelet aggregations decreased significantly with fish oil.  Although there were changes in these variables with fish oil, there were no significant differences between the groups.  Both treatments did not differ in their effects on thromboxane production, Factor VII coagulant activity, or activity of PAI-1.  The results indicate, “that supplemented ALA from vegetable oil and EPA and DHA from a marine source have largely parallel effects on hemostatic factors.”

k.
Grundt et al. (1999) assessed the influence of n-3 FAs on homocysteine and several coagulation factors in subjects with combined (type IIb) hyperlipidemia, not responding to a therapeutic diet.  In this double-blind study, the subjects were randomized to receive either n-3 FAs (3.4 g/d EPA + DHA; n = 28), or placebo (corn oil; n = 29) for 12 weeks.  Triglycerides decreased significantly with n-3 FAs compared to baseline (28%, p<0.05).  High density lipoprotein increased significantly with n-3 FAs after 4 and 8 weeks of treatment (p<0.05).  Total cholesterol decreased in both groups (p<0.05).  Homocysteine levels remained unchanged after 12-week of n-3 FA treatment. N-3 FAs supplementation did not affect the levels of fibrinogen, coagulation Factor VII or TFPI.  N-3 FA treatment significantly increased PAI (p <0.05) and decreased total blood platelets (p <0.05), whereas bleeding time increased non-significantly.  The authors concluded that, “the antiatherogenic effect, and especially the TG lowering potential of n-3 FAs supplementation, was not related to a change in total plasma homocysteine in subjects with combined hyperlipidemia.  The antithrombotic effects in the present setting were modest.”
l.
Hellsten et al. (1993) compared the effects of omega-3 FA and corn oil on the fibrinolytic system in a randomized, double-blind, controlled trial.  Forty subjects were randomized to receive either 6 g/day corn oil, or 6 g/day fish oil (cod liver oil) containing 2.0 g of omega-3-PUFA for 5 months.  Clinical and fibrinolytic variables were measured before and after treatment. Fish oil and corn oil had no effect on TG, TC, HDL and BP.  In the corn oil group, PAI-1 activity decreased significantly (p=0.008) but in the fish oil group PAI-1 activity remained unchanged.  Activities and mass concentrations of tPA remained unchanged in both groups.  The authors concluded that, “in the doses given here, both these preparations have small or no effects on the fibrinolytic system.”

m.
Hwang et al. (1997) examined the effects of varying amounts of fish oil on lipid and thrombotic parameters relevant to risk factors for CVD, and whether these effects were attenuated by vegetable oils. Two randomized, double-blind, placebo controlled, parallel studies were conducted in human subjects where the subjects were given varying amounts of n-3 and n-6 PUFAs.  In study 1, at baseline all subjects (32) consumed a diet with 16 g/d olive oil and olive oil placebo capsules (9 g/d).  Following the baseline period (4 weeks) the subjects were assigned to control (9 g/d placebo olive oil, 16 g/d olive oil in the diet; n=8), treatment 1 (9 g/d fish oil, 16 g/d safflower oil; n=8), treatment 2 (9 g/d fish oil, 8 g/d each safflower and olive oil; n=8) or treatment 3 (9 g/d fish oil and 16 g/d olive oil; n=8) group for 8 weeks.  In study 2, at baseline all subjects (36) consumed 15 g/d placebo olive oil capsules and 16 g/d olive oil in the diet.  Following the baseline period (2 weeks) the subjects were assigned to the control (15 g/d placebo olive oil capsules and 16 g/d olive oil in the diet; n=12), treatment 1 (6 g/d fish oil and 9 g/d olive oil placebo; n=12) or treatment 2 (15 g/d fish oil; n=12) group for 4 weeks.  Serum TG decreased significantly in the three fish oil groups in study 1 (p<0.05), and two fish oil groups in study 2 (p<0.05) compared to their controls.  The effect of fish oil on TG was not affected by varying amounts of dietary n-6 PUFAs.  The results suggest that absolute amounts of fish oil, and not the relative amounts of fish and vegetable oil (ratios of n-3 to n-6 PUFAs), determined the magnitude of the reduction of AA and increase in EPA in phospholipids of plasma and platelets.  Fibrinogen levels decreased with 15 g/d but not with 9 g/d fish oil fed at the same ratio of n-3 to n-6 PUFAs.  Levels of thromboxane B2 treated with collagen were not affected by fish oil in study 1, but were significantly lower in both fish oil groups in study 2 compared to baseline.  No significant change due to fish oil was observed in BP, platelet counts, aggregation in whole blood, TC, HDL, LDL, Factor VII activity or PAI-1 antigen concentrations.  The results indicate that, “the efficacy of fish oil in favorably modifying certain risk factors for CVD was not attenuated by vegetable oil.”

n.
Mori et al. (1992) conducted a clinical trail among patients with peripheral vascular disease to examine and compare the effects of supplementing the existing diet with fish oil or olive oil on lipids and cell function.  Patients with peripheral vascular disease were recruited from hospitals and private practitioners, and randomly allocated to take either 15 g/d fish oil (4.6 g/d EPA+DHA) or olive oil for 4 weeks.  Subjects’ lipid parameters were also measured at 10 weeks (six weeks after completion of the trial) to determine if subjects returned to baseline values.  The completion rate was 91% (29/32 subjects completed the study).  Subjects were asked to maintain normal dietary habits during the trial.  Neither tolerance nor adverse effects were reported. Serum thromboxane B2 (TXB2) levels remained unchanged following fish oil, but were significantly increased by olive oil.  Platelet aggregation, which was measured in platelet- rich plasma in response to two doses of collagen or platelet-activating factor (PAF), was significantly reduced after fish oil, but was increased by olive oil.   Significant increases in serum EPA and DHA levels and a decrease in arachidonic acid content of platelet phospholipids were observed in the fish oil group, while the platelet fatty acid composition after olive oil was unchanged.  The authors concluded that dietary fish may retard the progression of atherosclerosis in patients with vascular disease. 

o.
Mori et al. (1997) compared the effects of omega 3 FAs, taken as fish or fish-oil supplements in the setting of a high- or low-fat dietary background, on platelet aggregation and platelet thromboxane in men with increased risk of cardiovascular disease in a randomized, placebo controlled trial.  One hundred twenty men were allocated to five high-fat (40% of daily energy; group) and two low-fat (30% of energy) groups for 12 weeks.  The placebo contained palm, olive and sunflower oil.  The fish diet provided 3.2 – 4.1 g/d of n-3 FAs (1.3 g/d EPA from fish or 6 fish oil capsules).  Six fish oil capsules (Lipitac) provided 2.16 g/d of EPA + DHA.  The 7 diet groups were: Group 1: 40% fat diet + placebo; Group 2: 40% fat diet + 1 fatty fish meal/week; Group 3: 40% fat diet + 6 fish oil capsules; Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules; Group 5: 40% fat diet + 12 fish oil capsules; Group 6: 30% fat diet alone + placebo; Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo.  Multiple regression analysis of the combined groups showed that all groups consuming omega 3-FAs had decreased platelet aggregation to both collagen (p<0.0001) and PAF (p<0.05) and platelet thromboxane B2 responses (p<0.05) to collagen-induced aggregation.  The low-fat diet alone had no effect on PAF-induced platelet aggregation and a small but a significant effect on collagen- induced platelet aggregation (p<0.05).  PAF- induced platelet aggregation was reduced more by fish oil than fish in a high-fat diet, whereas fish had a greater effect with a low-fat rather than a high-fat diet.  There was no significant difference in collagen-induced platelet aggregation or platelet thromboxane between fish and fish oils on a high or low-fat diet.  These results suggest, “that dietary omega 3-FAs incorporated into a low- rather than a high-fat diet have a wider spectrum of more favorable effects on cardiovascular risk factors.”
p.
Misso et al (1995) studied the effects of fish oil supplementation on platelet aggregation and ATP release induced by PAF and other agonists.  Twelve healthy volunteers were supplemented with 12 g/d fish oil (3.6 g/d EPA + DHA) or 12 g/d olive oil for 4 weeks in a double blind crossover study.  Platelet aggregation induced by PAF and collagen was reduced after fish oil but the reduction was statistically significant only in subjects receiving fish oil in the first 4 weeks of the study (p<0.05, n = 6).  Platelet ATP release induced by PAF (1200 and 36 nM, p<0.01, n = 12), collagen (20 μg/ml, p<0.005, n = 12) and ADP (15, 10 and 5 μM, p<0.05, n = 12) was significantly inhibited by fish oil.  Olive oil supplementation inhibited ATP release induced by collagen (45 and 30 μg/ ml, p<0.025, n = 12).  Platelet aggregation and ATP release induced by AA and adrenaline were unaffected by the supplements.  Plasma fibrinogen decreased significantly after olive oil (p<0.01, n = 12) while prothrombin time decreased after fish oil (p<0.001, n = 12) and olive oil (p<0.0025).  The authors concluded that, “reduced platelet aggregation and more importantly, inhibition of platelet release induced by PAF and other agonists may contribute to the anti-inflammatory effects of fish oil supplementation in a number of disease states but olive oil may also independently affect platelet function and influence the effect of fish oil.”

q.
Prisco et al. (1994) determined the effects of moderate-dose of n-3 PUFA as ethyl esters on lipid profile, blood clotting and fibrinolysis in healthy subjects in a randomized, double-blind, parallel controlled trail.  Twenty normolipemic men (age 27 to 41 years) were assigned to 4 g/d n-3 PUFA (3.44 g/d EPA + DHA, ESAPENT, n=10) or placebo (olive oil, n=10) for 4 months.  Plasma lipids, fibrinolytic system, Lp(a), fibrinogen (Fbg) and prothrombin activation fragment 1+2 (F1+2) were assayed at baseline, 2, and 4 months of treatment and 1, 2 and 3 months of washout.  Plasma TG decreased non-significantly with n-3 PUFA after 2 and 4 months of supplementation.  No significant changes in TC, HDL and Lp(a) were observed with n-3 PUFA.  No changes in either PAI-1 activity or PAI-1 antigen levels or F1+2 plasma levels were observed with n-3 PUFA.  A trend to lower Fbg levels was found after n-3 PUFA supplementation, but the changes were not statistically significant.  No changes in any of the above mentioned parameters were observed in the olive oil group.  The results indicate that, “a 4-month treatment with 4 g/d n-3 PUFA ethyl esters does not affect PAI-1 plasma levels.”

r.
Prisco et al. (1995) determined the effects of moderate-dose of n-3 PUFA as ethyl esters on platelet phospholipid FAs, platelet aggregation, and TXB2 formation in healthy subjects in a randomized, double-blind, parallel controlled trail.  Twenty normolipemic men (age 27 to 41 years) were assigned to 4 g/d n-3 PUFA (3.44 g/d EPA + DHA, ESAPENT, n=10) or placebo (olive oil, n=10) for 4 months, followed by a 3-month washout period.  Accumulations of EPA, DPA, and DHA were markedly increased after 2 months of n-3 PUFA supplementation, with slight differences in further accumulation of up to 4 months among the various phospholipid fractions.  Platelet sensitivity to collagen, serum TXB2 levels, and urinary TXB2 metabolites decreased significantly with n-3 PUFA treatment.  FA levels in platelet phospholipid fractions and platelet function parameters returned to baseline values after 3 month of washout in the n-3 PUFA group.  The authors summarized, “although the effects of n-3 PUFA supplementation on platelet aggregation and TXA2 formation are indeed in the direction of decreased platelet activation, the magnitude of the effects is modest.  This suggests that, “mechanism other than changes in platelet function may contribute to the reported beneficial effects of n-3 PUFA on cardiovascular function.”

s.
Salachas et al. (1994) conducted a double-blind, controlled clinical trial to investigate whether beneficial effects on various parameters in patients with coronary artery disease (CAD) could be demonstrated with a low dose of fish oil concentrate (FOC). Thirty-nine patients with clinically-confirmed coronary artery disease or exercise-induced ischemia were studied and divided into two groups. Twenty subjects were allocated to take 10 g fish oil (3 g/d EPA+DHA).  The remaining 19 subjects were allocated to take 10 g placebo Italian olive oil.  Dietary intake during the trial was not assessed.  Parameters were measured at eight and twelve weeks after start of treatment.  After 12 weeks of supplementation, the number of anginal attacks decreased by 41% in the group receiving the fish oil supplement (P < 0.05), compared to no change in the olive oil group.  A significant decrease in the weekly glyceryl trinitrate consumption was observed in the fish oil group (P < 0.05) compared to no significant change in this medication in the olive oil group. Exercise tolerance time also increased significantly in the fish oil group after eight and twelve weeks of treatment (20.6% P < 0.01, 22.6% P < 0.01).  An increase was also observed in the olive oil group, however, this change was smaller and nonsignificant.  Serum TG  decreased significantly in the fish oil group by 22% after eight weeks of intervention (P < 0.01), but this change was moderated by the end of the intervention period at 12 weeks (11%).  In the olive oil group, TG increased slightly, but the change was not statistically significant.  No statistically significant change was observed in either group with regard to platelet aggregation ratio and beta-thromboglobulin.  The authors concluded dietary supplementation with a low dose of fish oil appears to have a beneficial effects on the clinical status of patients with coronary artery disease, with no impact on platelet function.

t.
Seljeflot et al. (1999) studied the effects of omega-3 FAs (n-3 FA) on procoagulant activity and cytokine expression in whole blood cultures from patients with atherosclerosis in a randomized, double-blind, controlled trial.  Eleven patients had received 5.1 g/d of n-3 FA as ethyl esters for 6 months (group I) and 12 patients had been on placebo (group II).  The patients from the n-3 FA and placebo group (total n=23) then received 5.1g/d n-3 FA for 4 weeks.  Triglycerides decreased in group II (p=0.049) with n-3 FAs supplementation and the difference between the groups was non-significant.  At baseline, significantly lower levels of LPS-induced prothrombin fragment (1+2) were found in group I (p=0.010) but this difference was eliminated after 4 weeks on n-3 FAs.  IL-6 and TNFα were significantly higher at baseline in group I and the differences in changes from baseline between the groups were statistically significant (IL-6 p=0.001, TNFα p=0.002), but there was no difference between the groups after 4 weeks of n-3 FAs supplementation.  Fibrinopeptide A levels were lower in group I at baseline, but there was no difference between the groups after n-3 FAs supplementation.  The results indicate, “a reduction in pro-thrombotic potential in patients receiving highly concentrated n-3 FA, whereas some proinflammatory responses might be adverse.”

u.
Sorensen et al. (1994) examined if dietary supplementation with n-3 FAs in late pregnancy interferes with blood lipids, serum urate, coagulation and fibrinolysis parameters in a randomized, placebo controlled trial.  Eighty-four women in the 30th week of pregnancy were assigned to receive fish oil (2.7 g/d n-3 FA, Pikasol, n=44) or olive oil or no oil supplementation as controls (n=40 both controls combined).  Serum lipids and urate and plasma coagulation and fibrinolysis variables were measured at baseline and at the 37th week of pregnancy.  Except for a significant increase in fibrin degradation products (p<0.05 compared to control) at the 37th week, n-3 FAs supplementation had no significant effect on lipid, coagulation or fibrinolysis parameters.  The authors suggests that, “a higher mass-length ratio of the fibrin fibers in the fish oil group might help to explain this observed higher concentration of fibrin degradation products, since no other significant differences within the coagulation and fibrinolysis systems were seen.”

v.
Swahn et al. (1998) assessed the effects of n-3 FAs in normalizing dyslipidemia and reducing thrombotic tendency in postmyocardial infarction patients.  Fifty-three patients were randomly assigned in a double-blind fashion to receive 4 g/d n-3 FAs (3.4 g/d EPA + DHA; n=26) or corn oil (placebo; n=27) for 12 weeks.  Mean plasma TG decreased significantly (3.10 ± 1.15 to 2.53 ± 0.94 mmol/l, 24 %; p<0.001) with n-3 FAs compared to placebo (p<0.05).  The decrease was mainly due to the reduction in VLDL-TG concentrations with n-3 FAs (19 %) and an increase with corn oil (15 %) (p<0.05 between groups).  The VLDL cholesterol decreased by 23 % with n-3 FAs and increased by 10 % with corn oil, and the difference between the groups was significant (p<0.05).  A significant increase in LDL was observed with n-3 FAs (7 %) and the difference between the groups was significant (p<0.05).  Compared to baseline, the HDL increased significantly with n-3 FAs (9 %, p<0.05), but there was no difference between the groups.  Mean apo B levels did not change in the n-3 FAs or corn oil group, but a redistribution of apo B occurred in the n-3 FAs group (decrease in VLDL and an increase in LDL).  Total apo CIII decreased significantly with n-3 FAs and increased insignificantly in the corn oil group, resulting in a significant difference between the groups (p<0.05).  This decrease was due to the reductions in LP CIII/non B concentrations, but the ratio LP CIII/non B/LP CIII/B was unaffected because of a slight insignificant decrease in LP CIII/B.  Both treatments had no significant effects on Lp A1 and Lp(a) concentrations.  The antithrombin III increased significantly with n-3 FAs (p<0.05) but not with corn oil.  Both treatments had no significant effects on PAI-1 activity, PAI-1 antigen and tPA antigen.  The authors concluded that, “omega-3 had a moderate plasma TG lowering effect and increased LDL cholesterol slightly, while antithrombin III increased in patients with hypertriglyceridemia who had recently experienced a myocardial infarction.” 

w.
Toft et al. (1997) conducted a randomized, double-blind, placebo controlled study to examine the effects of dietary omega-3 PUFAs on the fibrinolytic function in hypertensive patients.   Seventy-eight patients with untreated hypertension were recruited from a population survey and assigned to receive 4 g/d EPA + DHA (Omacor; n=38) or placebo (corn oil; n=40) for 16 weeks.  Fibrinolytic variables such as plasma PAI-1 activity, tPA activity, levels of fibrinogen and Factor VII(c), and platelet count were measured before and after intervention.  PAI-1 activity increased non-significantly with omega-3 PUFAs, increased significantly with corn oil but the difference between the groups was non-significant.  Fibrinogen levels increased significantly in both groups (omega-3 PUFA 0.6 ± 0.1 g/l, p=0.0001, corn oil 0.4 ± 0.1, p=0.002), tPA levels decreased non-significantly in both groups and no significant changes were observed in coagulation Factor VII and platelet count in both groups.  The authors concluded that, “a daily intake of 4 g omega3 PUFAs does not affect PAI-1 and tPA activity in persons with hypertension. A modest increase in fibrinogen levels was observed after both fish oil and corn oil intake.” 

x.
Turini et al (1994) compared the effects of dietary supplementation with a liquid formula containing fish oil or vegetable oil on platelet aggregation, ethanolamine-containing lysophospholipid generation in stimulated platelets, and leukotriene production in stimulated neutrophils.  Twenty healthy men were randomly allocated to receive either fish oil (4.5 g/d EPA + DHA from 8 oz of sardine oil) or vegetable oil (mixture of soy and safflower oil) for 42 days.  Fish oil had no significant effect on TG, TC and HDL.  A decrease in collagen-induced aggregation compared to baseline was observed in both groups after nutritional supplementation (both p<0.05).  Omega-3 FAs increased and omega-6 FAs decreased in the platelet phospholipid with fish oil consumption.  The degree of EPA enrichment in the omega-3 FA group was dramatically greater in the ether-containing plasmenylethanolamine (13.5 mol% of FAs) than in phosphatidylethanolamine (2.8 mol%) or phosphatidylcholine (2.9 mol%).  Both treatments did not significantly influence the agonist-induced accumulation of lysoplasmenylethanolamine as derived via phospholipase A, hydrolysis of plasmenylethanolamine.  The production of LTB4 and 5-HETE by stimulated neutrophils decreased significantly (-41% and 30%, respectively) and EPA-derived products (LTB5 and 5-HEPE) increased in the fish oil group.  No changes in the formation of lipoxygenase products were observed in the vegetable oil group.  The authors concluded that, “in view of evidence for the involvement of neutrophil-derived LTB4 in atherosclerosis/thrombosis and cell injury in early myocardial ischemia, formulated nutritional products enriched in omega-3 FAs may be of value in the prevention and treatment of cardiovascular risk factors and disease (independent of the lowering of blood cholesterol).”
y.
Valagussa et al. (1999) investigated the independent and combined effects of n-3 PUFA and vitamin E on morbidity and mortality after myocardial infarction (MI).  Eleven thousand three hundred and twenty four patients surviving recent (= 3 months) MI were recruited from October 1993, to September 1995.  The patients were randomly assigned either to n-3 PUFA supplements (0.850 – 0.882 g/d of EPA+DHA as ethyl esters; 1 g/d n=2836), vitamin E (300 mg/d; n=2830), both (n=2830), or none (control, n=2828) for 3.5 years.  Death, non-fatal myocardial infarction, and stroke were the primary combined efficacy endpoint.  Intention-to-treat analysis was done using a two-way and four-way (treatment group) factorial design.  The treatment with n-3 PUFA significantly lowered the risk of the primary endpoint (relative-risk decrease 10% [95% CI 1-18, p=0.048] by two-way analysis, 15% [CI 2-26, p=0.023] by four-way analysis).  Vitamin E treatment did not affect the primary combined endpoint.  Benefit was attributed to a decrease in the risk of death (14% [CI 3-24] two-way, 20% [CI 6-33] four-way) and cardiovascular death (17% [CI 3-29] two-way, 30% [CI 13-44] four-way).   The effect of the combined treatment with n-3 PUFA + vitamin E was similar to that for n-3 PUFA for the primary endpoint (14% [CI 1-26]) and for fatal events (20% [CI 5- 33]).  No effect of n-3 was observed on fibrinogen.  Patients receiving n-3 PUFA and vitamin E reported gastrointestinal disturbances (4.9 % n-3, 2.9% vitamin E) and nausea (1.4 % n-3, 0.4% vitamin E).

z.
Walker et al. (1999) evaluated the effects of low dose of aspirin combined with fish oil or evening primrose oil (EPO) on platelet angiotensin II (AII) binding in non-pregnant women, in a randomized, single-blind trial.  Sixty healthy female volunteers were recruited and assigned to either aspirin (n=10), EPO (n=10), fish oil (1.2 g/d EPA + DHA (18% EPA, 12.8% DHA), 4 g/d fish oil; n=10), EPO + aspirin (n=10), fish oil + aspirin (n=10), no oil supplementation (control, n=10).  There was no change in platelet angiotensin II binding after 1 month in the control group, and it decreased non-significantly in the groups receiving EPO, EPO + aspirin (p=0.07), or fish oil alone.  A significant decrease in binding was observed in aspirin + fish oil group (p=0.03).  A non-significant increase in binding was seen in the aspirin group (p=0.14).  The results suggests that, “the combined effect of low-dose aspirin and fish oil causes a significant decrease in platelet AII binding not caused by either compound taken alone.  Given that AII exerts its effect in part by direct interaction with vascular AII receptors, (platelets being used as 'models' of vascular myocytes), and that pre-eclampsia is associated with major pathophysiological changes in prostanoid metabolism, these pilot data provide a basis for further investigation.”

3.
Antithrombotic and Antiplatelet Effects of Omega-3 Fatty Acids (EPA and DHA)

Thrombosis is a complication of atherosclerosis that can lead to myocardial infarction.  Heemskerk, 1996 and Engler, 1994 have reviewed the mechanisms of omega-3 fatty acids (EPA and DHA) on thrombosis.  Thrombosis is a platelet-mediated process in which Thromboxane A2, the arachidonic acid-derived mediator from dietary sources of omega-6 fatty acids, is formed from a stored precursor by sequential actions of phospholipase, prostaglandin synthase, and thromboxane synthase.  Thromboxane A2 activates thromboxane receptors, amplifying intracellular signaling associated with platelet aggregation and vascular contraction.  When omega-3 fatty acids (EPA and DHA) are incorporated into the diet, a less potent eicosanoid, prostacyclin is produced and effects on platelet aggregation, activation and vasoconstriction are reduced.  The successful diminution of mortality from myocardial infarction by low-dose aspirin confirms the recognized role of signaling thromboxane A2 in mediating the sudden fatal event.  As a result of that knowledge, 92% of the patients enrolled by the GISSI-Prevenzione investigators (Valagussa, 1999) had already been placed on anti-platelet therapy by their physicians. 

In a recent study, twenty volunteers ate fish meals that provided an average of 3.65 g/d of omega 3‑fatty acids (close to the average daily intake for Japanese) and showed reduced platelet aggregation to both collagen (P < .0001) and platelet‑activating factor (PAF) (P < .05) and platelet thromboxane B2 responses (P < .05) to collagen‑induced aggregation (Mori, et al. 1997).  Also, significant decreases in platelet sensitivity to collagen, serum TXB2 levels, and urinary TXB2 metabolites were observed following omega‑3 fatty acid (EPA and DHA) treatment (Prisco, et al., 1995).   Eicosapentaenoate supplementation of six patients and seven control subjects for one month decreased synthesis of thromboxane A2 coincident with formation of the inactive form, thromboxane A3 derived from omega-3 fatty acids.  Platelet function was reported as only moderately inhibited during eicosapentaenoate supplementation, consistent with incomplete suppression of thromboxane A2 synthesis (Knapp, et al., 1986).  A related longitudinal study with forty individuals demonstrated how careful interpretation of the non-linear hyperbolic relationship between omega-6 thromboxane formation and platelet aggregation is needed to avoid unfortunate misinterpretations (Lands, et al. 1985). 

The trials enclosed in this review support the effect of omega-3 fatty acids (EPA and DHA) in the thrombotic process.  While the results of the twenty-eight trials did not always demonstrate a positive effect of omega-3 fatty acids (EPA and DHA), the wide range of study designs and endpoints examined provide an explanation.  Studies that measured clotting time and platelet aggregation showed a consistent decrease in this endpoint.  Studies examining other elements of the clotting cascade such as fibrinogen and other clotting proteins were not consistent which may be easily explained by the proposed mechanism directly effecting platelet membranes as opposed to other cellular derived proteins.

The value of using aspirin to diminish arachodonic acid derived eicosanoid (omega-6 fatty acids) action as a means of reducing an individual's risk of ischemic heart disease (IHD) was clearly demonstrated in studies like the Physicians Health Study, 1989 and Ridker, et al., 1991, and the Thrombosis Prevention Trial from the MRC General Practice Framework, 1998.  However, because of concerns about the well-recognized gastrointestinal side effects, aspirin has not been widely used in the primary prevention of myocardial infarction.  Instead, various expert groups have examined another approach to diminishing arachodonic acid derived eicosanoid action by increasing dietary omega-3 fatty acids (EPA and DHA).  This approach is supported by a recent large secondary prevention trial the GISSI-Prevenzione trial (Valagussa, 1999), that adds to the earlier DART trial (Burr et al. 1989) in clearly documenting cardiovascular health benefits of increasing dietary omega-3 fatty acids (EPA and DHA) and balancing the body’s content of essential fatty acids.  

III. Safety Issues Related to Consumption of EPA and DHA Have Been Resolved at Intakes up to 3g/day

In 1993, FDA noted three outstanding issues regarding the safety of omega-3 fatty acids (EPA and DHA) – extension of bleeding time, alteration of glycemic control and elevation of LDL cholesterol.  FDA considered these issues in the affirmation of the general recognition of safety of menhaden oil and determined that up to 3g/day of EPA and DHA are safe regarding these issues.  No new data has been reviewed that would alter this conclusion.

A. Safety of Omega-3 Fatty Acids (EPA and DHA): Bleeding Time

1.
Studies Examining a Bleeding Time Endpoint

Dietary omega-3 fatty acids (EPA and DHA) have been reported to increase bleeding time and to have some inhibitory effect on platelet aggregation.  This issue was identified by the Food and Drug Administration (FDA) in its approval of menhaden oil (FDA, 1997).  The FDA was concerned that clinically significant increases in bleeding time could result from intakes of more than 3 grams per day of fish oil.  This safety review summarizes studies on EPA and DHA in combination, or DHA alone, that have examined this endpoint (bleeding time or changes in specific hemostatic markers) as a specific objective and that have been published since 1993 (the FDA previous review contains studies up to 1993).

Fifty-eight studies were identified from an on-line search of studies in the published literature.  Of these, 13 studies specifically measured bleeding time and these studies are summarized in Table 8.

	Table 8

Safety of Omega-3 Fatty Acids (EPA and DHA) Clinical Trials Published 1992-2000 Examining Bleeding Time 

(Shaded rows represent an effect of Omega-3 on Bleeding Time)
Only bleeding parameters are summarized

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Badalamenti et al. 1997

Hepatology 1997. 25:313-316.

[Spain]
	Non-randomized, parallel, controlled
	4 weeks
	6 g/day EPA + DHA

(3.24 g/day EPA (27%), 2.76 g/day DHA (23%)) from 12 g/day fish oil

All subjects received fish oil supplementation.

Compliance: plasma fatty acid chromatography
	23 subjects 

17 cirrhosis patients with ascites (10 male/7 female). Nine cirrhotic patients with normal renal function. Eight cirrhotic patients with renal failure 

6 healthy subjects (sex- and age-matched) served as controls.
	Bleeding time: slight NS ( in cirrhotic patients with normal renal function (819 seconds to 983 seconds (+20%), NS) and patient with renal failure (633 seconds to 777 seconds (+22.7%), NS) after fish oil supplementation.  ( reached significance when patients were considered collectively (from 744 seconds to 872 seconds (+17.2%, p=0.0068) 



	Cirillo et al. 1994

World Rev. Nutr. Diet`. 1994. 76:60-63.

[Italy]
	Not controlled
	4 weeks
	5.1 g/day n-3 FA ethyl esters

(2.55 g twice daily) EPA/DHA ratio: 1:4

Compliance: 

Not reported
	10 healthy subjects (8 male/2 female)

age range: 24-30 years
	Skin bleeding time:  slightly prolonged (NS) at end of 4-wk supplementation; no change after 3 months following cessation of supplementation.

Platelet adhesion to glass: no change

Platelet aggregation in response to collagen: ( significantly after a prolonged lag phase (p<0.01, 1-2 months after supplementation)

Platelet aggregation in response to ADP: ( significantly (similarly to response to collagen)

Platelet aggregation in response to AA: no change

Platelet secretion of ATP: normal

Platelet levels of cAMP: normal

Platelet binding to fibrinogen: no change

Membrane glycoproteins: no change

	Eritsland et al. 1995c

Blood Coagulation and Fibrin. 1995. 6:17-22

[Norway]
	Randomized, controlled
	9 months

(starting on the second postoperative day)
	3.32 g/day EPA + DHA from

4 g/day fish oil

(1 g fish oil capsules contained 51% EPA, 32% DHA, and 3.7 mg vitamin E) ( 

antithrombotic treatment with aspirin or warfarin

Compliance: serum phospholipid fatty acids
	511 patients undergoing coronary artery bypass surgery

mean age: 59.9 years (fish oil group); 59.4 years (control group)

% male: 85.8% (fish oil group); 87.6% (control group)

Aspirin + n-3 FA: 143

Aspirin alone: 148

Warfarin + n-3 FA: 174

Warfarin alone: 145

99 patients withdrawn due to: deviation from assigned treatment (66), death (12), started anti-diabetic or lipid- lowering drug therapy during study (11),  angiography before 9 months (9),  and absence at 9 months visit (1).
	Bleeding episodes: NS differences in frequency of bleeding episodes between the fish oil and control group, and for patients who received aspirin compared to those who received warfarin (total number of bleeding episodes were 8, 10, 14, and 17 for patients who received aspirin, aspirin + fish oil, warfarin, and warfarin + fish oil, respectively).

Bleeding time: ( NS for both fish oil and control patients; NS difference between groups

Platelet count: ( in both fish oil and control group, but fish oil group had less of an increase (group difference was of borderline significance, p=0.054).

Beta-thromboglobulin:   NS difference between groups.

Fibrinogen: NS change

Factor VII: NS change

Fibrinopeptide A: NS change

D-Dimer: NS change

PAI-1 activity: NS change

PAI-1 antigen: small ( in fish oil group; small ( in control group (group difference of borderline significance, p = 0.077)

Thrombin-antithrombin III complexes: NS ( compared to control (p=0.37)

	Freese and Mutanen 1997a

Am. J. Clin. Nutr. 1997. 66:591-598

[Finland]
	Randomized, double-blind, parallel trial.
	4 weeks

there was a pretreatment period and a

12 week follow-up period
	5.2 g/day EPA + DHA (mean intake); range: 4-7.6 g/day, from

9-17 g/day fish oil  (mean: 11.5) + sunflower oil

Control: linseed oil (5.9 g/day ALA)

Compliance: Platelet lipid FA analysis; diaries
	46 healthy subjects

age range: 20-44 years

17 male/19 female

n-3 FA: n=24

Control: n=22

4 dropouts due to large changes in smoking habits, abnormally long bleeding times, or difficulties in blood sampling.
	Bleeding time: ( from 5.4 to 6.4 minutes (+18.5%) in fish oil group but returned to baseline during follow-up; also ( in linseed oil group (from 5.7 to 6.9 minutes, +21%), but did not return to baseline during follow-up (NS between groups)

Factor VIIc: ( in both groups

PAI-1 activity: ( in both groups, but returned to baseline during follow-up period (NS between groups)

Platelet aggregation to collagen: NS between groups

Thromboxane B2: NS between groups

Platelet aggregation to I-BOP: NS between groups

Urinary excretion of 1,1,-dehydrothromboxane B2: NS between groups

(-thromboglobulin: NS between groups

Plasma fibrinogen concentration: NS between groups

Antithrombin III activity: NS between groups

Factor VII coagulant activity: NS between groups



	Grundt et al. 1999

Thromb. Haemost. 1999. 81:561-565

[Norway]
	Randomized, double-blind, controlled
	12 weeks 

10 week run-in period prior to intervention
	3.4 g/day EPA/DHA

from 4 g/day of a concentrated compound of 85% EPA/DHA 

Control: 4 g/day corn oil

Compliance: fish intake, body weight, capsule count, phospholipid analysis (mean compliance: 90%)
	56 subjects with combined (type IIb) hyperlipidemia

51 male/6 female

age range: 18-70 years

EPA/DHA: n=28

Control: n=28

Inclusion criteria: serum TG: (2.0 mmol/l and (15.0 mmol/l; serum TC ( 6.0 mmol/l.


	Bleeding time:  NS ( at week 12 compared to baseline (from 358 seconds to 390 seconds, +9%) (NS ( occurred in control group)

Platelet count: ( by 3.3% (p<0.05) (NS decrease in control group)

PAI-1: ( significantly (p<0.05) (no change in control group)

Fibrinogen: NS changes

Coagulation factor FVIIc: NS changes

Tissue factor pathway inhibitor (TFPI): no significant changes



	Henderson et al. 1994

J. Pediatr. 1994. 124:400-408

[U.S.]
	Randomized double-blind, placebo-controlled
	6 weeks
	5.4 g/day EPA + DHA from 8 g/day encapsulated fish oil 

Control: olive oil esters (flavored with 0.4% processed menhaden oil to give slight fish taste and contained 0.002 g/day EPA+DHA) 

Compliance: capsule count, diary, phone calls, plasma and erythrocyte FA analysis
	24 subjects

12 patients with cystic fibrosis; (mean age: 12 years; 7 male/5 female) received fish oil treatment.

Control: 12 healthy subjects (without cystic fibrosis; mean age: 13 years; 7 male/6 female) received olive oil.
	Bleeding incidence:  no change

Prothrombin time: no change

Platelet aggregation to ADP: no change

Platelet aggregation to collagen: no change



	Lenzi et al. 1996

Nephron 1996. 72:383-390

[Italy]
	Not randomized, open, prospective
	6 weeks
	7.7 g/day EPA + DHA (9 capsules per day of ethyl esters of n-3 FA (K-85), each capsule containing 1,000 mg fish oil yielding 85% EPA + DHA) - Study B

3 g/day EPA + DHA (12 capsules per day of n-3 FA, each capsule containing 750 mg fish oil (MaxEPA) yielding 33% EPA+DHA) - Study A

Compliance: measured by pill count, n-3 FA in plasma lipids, bleeding time, and serum thromboxane
	8 patients with chronic glomerular diseases

(age range: 19-70 years

6 male/2 female).  One pt had NIDDM;

two pts were hypertensive; five pts were hyper-cholesterolemic

3 subjects were studied twice (studies A and B) and 1 subject was studied 3 times (once on study A and twice on study B)

Study A: n=9 subjects (1 subject studied twice)

Study B: n=4 subjects (all participated in Study A also)  
	Bleeding time:  ( significantly with both doses:  +21.4% with 3 g/day, +33% with 7.7 g/day (p<0.05)

Serum thromboxane: ( significantly with both doses:  -22.5% with 3 g/day, -33.8% with 7.7 g/day (p<0.05)



	Mundal, et. al. 

1993

Thrombosis Res. 1993; 72:257-62

[Norway]
	Randomized, double-blind, cross-over study design.

.
	4 weeks on EPA + DHA or placebo followed by a 4 week washout.  Tx were then reversed for 8 weeks, with the last 4 weeks EPA + DHA + nifedipine or placebo + nifedipine.

A 4-week placebo run-in period preceded trial


	 4.6 g/d EPA + DHA (EPA = 1.8 g/d and DHA = 2.8 g/d).

Group 1:

fish oil (4 weeks), wash-out (4 weeks), placebo (4 weeks), placebo + nifedipine (4 weeks).

Group 2: placebo (4 weeks), washout (4 weeks), fish oil (4 weeks), fish oil + nifedipine (4 weeks).

Compliance: 

Pill count. 
	18 healthy, hypertensive males with elevated blood lipids taking no medications.

BP was >145/95.  All had TC >6.0 mmol/l and TG > 1.4 mmol/l or TG >1.8 mmol/l if TC was <6.0 mmol/l.

Group 1: n = 8

Group 2: n = 10
	Bleeding time: No effects seen compared to controls when comparing EPA-DHA vs. placebo tx. with and without (p>0.60) nifedipine.

Platelet count: No effects after EPA+ DHA tx vs. placebo (p=0.65) nor after EPA + DHA + nifedipine tx vs. placebo controls (p values not specified).

Platelet volume: no effects after EPA+ DHA tx vs. placebo (p=0.96) nor after EPA + DHA + nifedipine tx vs. placebo + nifedipine controls (p values not specified).



	Nelson et al. 1997b

Lipids 1997. 32(11):1129-1136

[U.S.]
	Randomized,

Parallel

single-blind
	13 weeks

(90 days) 

with a 30- day stabilization period prior to intervention
	6 g/day DHA from 15 g of DHASCO oil (high-DHA diet) (Group A)

Group B: <0.05 g/day DHA (low-DHA diet)

both groups received the low-DHA diet during the 30-day stabilization period

Compliance: Platelet lipid FA analysis
	10 healthy male subjects; mean age: 33 years

Group A: n=6

Group B: n=4

No significant difference in body weight, blood pressure, or bleeding time between subjects at study entry

2 subjects were unable to complete the protocol.
	Bleeding time: NS ↓in bleeding (from a mean of 9.4 minutes observed after the 30-day low-DHA diet to 8 minutes after the high-DHA diet, p=0.06).  NS ↑ in control group (5.9 minutes to 6.4).

Erythrocyte count:  no significant changes

Hemoglobin levels: no significant changes

Average hematocrit: no significant changes

Blood pressure:  no significant changes

Platelet counts (whole blood): NS  in both groups.

ADP-induced platelet aggregation: NS ↑ with high-DHA diet; NS ↑ with control diet

Collagen-induced platelet aggregation: NS in both groups.

Prothrombin time:  no significant changes

Activated partial thromboplastin time: no significant changes

Antithrombin-III: NS ↑ with high-DHA diet (p=0.11); NS ↑ with control diet (p=0.13)



	Nordoy et al. 1994

J. Lab. Clin. Med. 1994. 123:914-920

[U.S.]
	Randomized, double-blind, crossover
	3 weeks

per treatment period, with a 6-week washout between periods
	1.7 g/day EPA + DHA 

(6.1 g/day n-3 FA from encapsulated fish oil concentrate (EPAX) containing 68% n-3 content (35% EPA, 19% DHA)

Subjects fed:

(1) a high-fat diet (39% of energy), 

(2) a high-fat diet + n-3 FA, 

(3) a low fat diet (25% of energy), or 

(4) a low fat diet + n-3 FA

Compliance: plasma fatty acid composition, participant interviews, and leftover meals
	6 normolipidemic males

age range: 27-58 years (mean: 39.7 years)
	Skin bleeding time: ( significantly for n-3 FA + low saturated-fat diet compared to n-3 FA + high saturated-fat diet (p<0.02).

Platelet count: NS change

Mean platelet volume: NS change

Fibrinogen: NS change

Factor VII activity: NS change

Phospholipase C-sensitive component of factor VII: NS change

Antithrombin III: NS change

Protein S antigen: NS change

Protein C activity: NS change

Thromboxane A2: ( significantly with n-3 FA + low saturated-fat diet (as assessed by urinary metabolites in vivo)

Thromboxane A3: slightly ( synthesis with both diets

Prostacylcin production: ( for low-fat diet compared to high-fat diet
Prostacyclin I3: slightly ( synthesis with both diets



	Parkinson et al. 1994

Am J Clin. Nutr 1994;59:384-388

[U.S.]
	Cross-sectional
	
	Not quantified

Dietary information collected using 2-month dietary recall (July and August 1985) to capture the frequency of foods consumed, but not portion size.  Included questions about specific types of fish, marine and land mammals, fowl, and types of cooking oils used.

Coastal residents reported consuming significantly (p<0.01) more marine fish, marine mammals, birds, and consuming items with seal oil.
	80 residents of two Eskimo villages, randomly selected by age and gender category: 

40 residents of a river village

39 residents of a coastal village.

Excluded subjects were receiving anticoagulant therapy or had used aspirin-containing substances 2 weeks prior to blood draw.

Plasma fatty acid analyses were compared with selected age-specific volunteers from the University of Oregon Family Heart Study and Lipid Clinic.
	Bleeding time: 88% of river-village (mean of 5.5 min) and 98% of coastal village (mean of 5.2 minutes) subjects had normal bleeding times. 3 subjects had bleeding times longer than normal range, but bleeding time did not correlate to high EPA or n-3 FA concentrations.

Platelet counts: at or above normal range for subjects in both villages, but were not association with dietary intakes of n-3 fatty acids.



	Uauy et al. 1994

J. Pediatr. 124:612-620

[U.S.]
	Randomized, controlled
	57 weeks

(follow-up from 40 to 57 weeks)
	Not quantified.

Infants were fed human milk (not randomized) or randomized to receive infant formula with varying amounts of n-3 FA:

Formula A: corn oil  (24.2% linoleic acid and 0.5% (-linolenic acid).

Formula B: soy oil (20.8% linoleic acid and 2.7% (-linolenic acid).

Formula C: soy oil + marine oil (0.3% DHA -similar to amount in human milk)


	52 infants with low birth weights (between 1,000-1,500 g) and no major neonatal morbidity by the tenth day of life.

Human milk: n=9

Formula A: n=13

Formula B: n=16

Formula: C: n=14

Reference group for infants fed human milk were birth-weight matched infants fed mother’s milk since birth.

18 infants discharged early were not included in study.
	Bleeding time: ( in infants fed formula C at 37 weeks, but values did not exceed the normal upper limit (7 minutes); increased +28.7% and +28% compared to corn oil and soil oil, respectively (p<0.05).

Platelet counts: NS change; all were within normal limits.

Rotational membrane fluidity of intact RBCs: NS changes in any group.



The 13 studies that measured bleeding time involved oral supplementation with fish oil capsules (7 studies), oral intake of a concentrated compound of DHA and EPA (1 study), oral intake of DHA oil (1 study), oral intake of omega-3-fatty acid ethyl esters (1 study), dietary intake of fish-rich meals (2 studies), and intravenous administration of fish oil (1 study).  The duration of intake in the 12 oral studies ranged from 3 to 57 weeks.  The intravenous study was conducted for a period of seven days.  Study populations included healthy adults, pre-term infants, two Eskimo villages in Alaska, subjects who recently underwent coronary artery surgery, and subjects with cirrhosis, chronic glomerular disease, cystic fibrosis, cancer, or hyperlipidemia.  The intake of EPA plus DHA or DHA alone in these studies ranged from 1.7 g/day to 7.7 g/day.


One study reported a significant increase in bleeding time after intake of omega-3 fatty acids (EPA and DHA) compared to baseline values (Lenzi et al. 1996).  Increases of 21 percent and 33 percent from baseline were reported in the 8 subjects who consumed 3 g/day or 7.7 g/day EPA plus DHA, respectively, for 6 weeks.  The 8 subjects had chronic glomerular disease.  Three subjects were studied twice (on the low and high dose), and one subject was studied 3 times (once with the low dose and twice on the high dose).  The study does not report the order of treatment or whether there was an adequate washout period for those subjects receiving both doses.  

An increase in bleeding time of borderline significance was reported by Mundal et al. (1994) who studied 32 healthy subjects who consumed either a fish-rich meal (about 250 g of mackerel, wolf fish, rosefish, or haddock) 6 days a weeks for 6 weeks or a normal diet.  Bleeding times increased 14 percent from baseline values in the group consuming fish (p=0.05).  The amount of omega-3 fatty acids (EPA and DHA) consumed was not quantified.  Two studies reported increases in bleeding time after intake of omega-3 fatty acids (EPA and DHA) that were significant when compared to other treatment groups within the study but not to baseline values (Nordoy et al. 1994, Uauy et al. 1994).  In a crossover study of six healthy males, Nordoy et al. (1994) reported a significant increase (+44%) in bleeding in subjects consuming a low-fat diet plus 1.7 g/day EPA plus DHA compared to subjects consuming a high-fat diet plus 1.7 g/day EPA plus DHA.  In another study, bleeding times increased by approximately 28 percent in 57 low-birth weight infants fed formula supplemented with marine oil containing 0.3% DHA compared to infants given formula supplemented with either corn oil or soy oil (Uauy et al. 1994).


A nonsignificant increase in bleeding time was reported in five oral studies.  Where quantified, the percent increase from baseline ranged from 5 to 23 percent (Badalamenti et al. 1997, Cirillo et al. 1994, Eritsland et al. 1995c, Freese and Mutanen 1997, Grundt et al. 1999).   In another oral study (Nelson et al. 1997), a nonsignificant increase in bleeding time was observed following the 30-day run-in period (0.05 g/day DHA), followed by a nonsignificant decrease after the 90-day high dose (6 g/day DHA) period.  In a study of Alaskan natives, reported by Parkinson et al. (1994), normal bleeding times were found in 88% and 98% of river village and coastal village natives, respectively.  Only 3 subjects (4%) (out of 79) had bleeding times considered longer than normal.  Henderson et al. (1994) reported no change in bleeding incidence in subjects with cystic fibrosis who consumed 5.4 g/day EPA plus DHA.  Roulet et al. (1997) reported no increase in postoperative bleeding in subjects who were given 4 g/day EPA plus DHA by intravenous infusion and had undergone major surgery.  Ten studies (out of 12) that used the Simplate methodology to measure bleeding time, all treatment group means were within the normal range of bleeding times 3 to 9.5 minutes (180-570 seconds).


In general, increases in bleeding time that did not reach statistical significance were reported at intake levels of EPA and DHA or DHA alone above 3g/day.

2.
Studies Examining Hemostatic Factors Associated with Blood Clotting In Omega-3 Fatty Acid (EPA and DHA) Exposed Subjects

	Table 9

Clinical Trials Published 1992-2000  with Omega-3 fatty acids (EPA and DHA) Including a Measurement of Factors Associated with Blood Clotting

(Shaded rows demonstrate an effect of Omega-3 Fatty Acids (EPA and DHA)

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Agren et al. 1997

Prostaglandin-ins, Leukotrienes and Essen. Fatty Acids 1997. 57 (4/5):419-421

[Finland]
	Randomized,

Parallel

Controlled
	15 weeks
	2.28 g/day DHA + EPA

(1.3 g/day EPA and 0.95 g/day DHA from 4 g/day fish oil  (Bio-Marin))

1.05 g/day EPA+DHA

(0.38 g/day EPA and 0.67 g/day DHA from fish 

diet - 4.3 meals/ wk)

1.68 g/day DHA (from 4 g/day DHA oil (Martek))

Control: not reported if control group received placebo or no supplementation/food 

Compliance: 

not reported


	55 healthy male subjects


	Factor X: ( in fish diet group vs. baseline (p<0.05); no significant changes in any other group.

Collagen-induced platelet aggregation: ( in fish diet and fish oil groups vs. baseline (p<0.05); tendency for ( in DHA oil group (NS) that was inversely correlated with change in fasting triglyceride levels.

Prothrombin time: NS change

Activated partial thromboplastin time: NS change

Fibrinogen: NS change

Factor VII: NS change

Prothrombin fragment 1+2: NS change

Tissue factor pathway inhibitor: NS change

ADP-induced platelet aggregation: NS change

	Axelrod et al. 1994

Diabetes Care 1994;17(1):37-44

[U.S.]
	Randomized,

double-blind,

controlled trial
	6 weeks

6 week washout after cessation of supplementation
	2.5 g/day EPA + DHA

1.5g/day EPA

1 g/day DHA

(SuperEPA capsules)

Control:  

Safflower oil

Compliance:  interviews mid-study
	18 patients 

w/NIDDM

and meeting HbA1C and hemoglobin criteria; age range: 21-65 years

Fish oil: n=9

Control: n=9

2 subjects excluded: 1 due to noncompliance; 1 due to small bowel obstruction caused by  metastatic colon cancer
	Collagen-induced platelet aggregation: ( dose/response curve vs. safflower (p=0.035) and vs. baseline (p=0.022).

ADP-induced platelet aggregation:  NS

TXB2 platelet generation induced by collagen: NS

TXB2 platelet generation induced by ADP: NS

TXB2 serum concentration: NS



	Barstad et al. 1995

Blood Coagulation and Fibrinolysis 1995;6:374-381

[Norway]
	Open study

(not randomized, not blinded, not controlled)
	12 weeks
	1.2 g/day EPA + DHA from 2.4 g/day n-3 FA (Triomar capsules containing 60% n-3, 30% EPA, 20% DHA)

Control:  none

Compliance:  serum FA analysis
	15 healthy males

mean age: 34 years (range: 22-45 years)

Data from 1 subject excluded; the subject was diagnosed with    celiac disease shortly after finishing the study


	Plasma FPA & Beta TG: NS
Plasma fibrinogen: ( vs. baseline (-19%) (p<0.0006).
Collagen-induced thrombus formation (% surface coverage with platelets): NS

Platelet aggregation formation (thrombus volume per unit area): NS

Fibrin deposition (% surface coverage with fibrin): ( significantly (-34%) at apex of stenosis vs. baseline (p<0.03)



	Berrettini et al. 1996

Thrombosis & Haemostasis 1996;75(3):395-400

[Italy]
	Randomized

double-blind, controlled trial.
	16 weeks


	3 g/d EPA + DHA ethyl esters

EPA:DHA = 1.46

(Seacor capsules)

Control: corn oil

Compliance: capsule count
	39 with chronic vascular atherosclerotic diseases

n-3 FA: n=20

Control: n=19


	Factor VII clotting activity: NS

Tissue factor pathway inhibitor (TFPI) activity:  ( with time effect (p=0.029), time to treatment interaction (p=0.003), linear trend over time (p=0.0001).

Plasma F1+2:  (, treatment effect (p=0.016), linear trend over time (p=0.07) with ( after 16 weeks NS (p=0.06).



	Cirillo et al. 1994

World Rev. Nutr. Diet`. 1994. 76:60-63.

[Italy]
	Not controlled
	4 weeks
	5.1 g/day n-3 FA ethyl esters

(2.55 g twice daily) EPA/DHA ratio: 1:4

Compliance: 

Not reported
	10 healthy subjects (8 male/2 female)

age range: 24-30 years
	Skin bleeding time:  slightly prolonged (NS) at end of 4-wk supplementation; no change after 3 months following cessation of supplementation.

Platelet adhesion to glass: no change

Platelet aggregation in response to collagen: ( significantly after a prolonged lag phase (p<0.01, 1-2 months after supplementation)

Platelet aggregation in response to ADP: ( significantly (similarly to response to collagen)

Platelet aggregation in response to AA: no change

Platelet secretion of ATP: normal

Platelet levels of cAMP: normal

Platelet binding to fibrinogen: no change

Membrane glycoproteins: no change

	De Maat et al. 1994

Fibrinolysis 1994. 8 (Suppl.2):50-52

[The Netherlands]
	Not controlled
	1 week
	9.0 g/day EPA + DHA from 30 g/day fish oil (Maxepa) containing 5.4 g EPA, 3.6 g DHA, 60 mg vitamin E

Compliance: 

Not reported
	11 healthy volunteers

age range: 18-22 years
	Fibrinogen: NS change

C-reactive protein: NS change



	De Marchi et al. 1995 

Nephr. Dialysis Transplant. 1995. 10:1007

(ABSTRACT)

[Italy]
	Double-blind, cross-sectional, placebo-controlled
	8 weeks 

per treatment period
	3 g/day EPA + DHA

or placebo (no other information provided)

Compliance: 

Not reported
	80 subjects 

30 nondiabetic, hemodialysis patients served as treatment group.

50 healthy subjects served as the control group.
	Fibrinogen: no change

Factor VII: no change

Prothrombin fragment 1 & 2: no change

D-dimer: no change

	Eritsland et al. 1994a

Fibrinolysis 1994;8:120-125

[Norway]
	Randomized

controlled trial, 

(no placebo)
	26 weeks

(6 months)
	3.4 g/day EPA + DHA ethyl esters

(4 g K85 highly concentrated fish oil)

Control: medication alone (ASA or warfarin)

Study groups: ASA only; ASA + n-3 FA; warfarin only; warfarin + n-3 FA

Compliance: serum phospholipid FA analysis
	58 subjects with coronary artery disease who underwent bypass grafting.  TG ( 1.5 mmol/l.

54 male/4 female

n-3 FA: n=29

Control: n=29
	Fibrinogen: NS between groups

PAI-1 activity: NS between groups

PAI-1 antigen: ( test,( control (p=0.039 between groups)

Serum D-dimer after venous occlusion: NS between groups.

Minor changes in t-PA activity and antigen both before and after venous occlusion.

In groups, inverse correlation between change in serum FAs and change in TG (r=0.35, p=0.008).  Correlation between changes in serum FAs and PAI-1 antigen (r=0.28, p=0.036).


	Eritsland et al. 1995c

Blood Coagulation and Fibrin. 1995. 6:17-22

[Norway]
	Randomized, controlled
	9 months

(starting on the second postoperative day)
	3.32 g/day EPA + DHA from

4 g/day fish oil

(1 g fish oil capsules contained 51% EPA, 32% DHA, and 3.7 mg vitamin E) ( 

antithrombotic treatment with aspirin or warfarin

Compliance: serum phospholipid fatty acids
	511 patients undergoing coronary artery bypass surgery

mean age: 59.9 years (fish oil group); 59.4 years (control group)

% male: 85.8% (fish oil group); 87.6% (control group)

Aspirin + n-3 FA: 143

Aspirin alone: 148

Warfarin + n-3 FA: 174

Warfarin alone: 145

99 patients withdrawn due to: deviation from assigned treatment (66), death (12), started anti-diabetic or lipid- lowering drug therapy during study (11),  angiography before 9 months (9),  and absence at 9 months visit (1).
	Bleeding episodes: NS differences in frequency of bleeding episodes between the fish oil and control group, and for patients who received aspirin compared to those who received warfarin (total number of bleeding episodes were 8, 10, 14, and 17 for patients who received aspirin, aspirin + fish oil, warfarin, and warfarin + fish oil, respectively).

Bleeding time: ( NS for both fish oil and control patients; NS difference between groups

Platelet count: ( in both fish oil and control group, but fish oil group had less of an increase (group difference was of borderline significance, p=0.054).

Beta-thromboglobulin:   NS difference between groups.

Fibrinogen: NS change

Factor VII: NS change

Fibrinopeptide A: NS change

D-Dimer: NS change

PAI-1 activity: NS change

PAI-1 antigen: small ( in fish oil group; small ( in control group (group difference of borderline significance, p = 0.077)

Thrombin-antithrombin III complexes: NS ( compared to control (p=0.37)

	Freese and Mutanen 1997a

Am. J. Clin. Nutr. 1997. 66:591-598

[Finland]
	Randomized, double-blind, parallel trial.
	4 weeks

there was a pretreatment period and a

12 week follow-up period
	5.2 g/day EPA + DHA (mean intake); range: 4-7.6 g/day, from

9-17 g/day fish oil  (mean: 11.5) + sunflower oil

Control: linseed oil (5.9 g/day ALA)

Compliance: Platelet lipid FA analysis; diaries
	46 healthy subjects

age range: 20-44 years

17 male/19 female

n-3 FA: n=24

Control: n=22

4 dropouts due to large changes in smoking habits, abnormally long bleeding times, or difficulties in blood sampling.
	Bleeding time: ( from 5.4 to 6.4 minutes (+18.5%) in fish oil group but returned to baseline during follow-up; also ( in linseed oil group (from 5.7 to 6.9 minutes, +21%), but did not return to baseline during follow-up (NS between groups)

Factor VIIc: ( in both groups

PAI-1 activity: ( in both groups, but returned to baseline during follow-up period (NS between groups)

Platelet aggregation to collagen: NS between groups

Thromboxane B2: NS between groups

Platelet aggregation to I-BOP: NS between groups

Urinary excretion of 1,1,-dehydrothromboxane B2: NS between groups

(-thromboglobulin: NS between groups

Plasma fibrinogen concentration: NS between groups

Antithrombin III activity: NS between groups

Factor VII coagulant activity: NS between groups



	Freese and Mutanen 1997b

Thrombosis Res. 1997. 85(2):147-152

[Finland]
	Randomized, controlled trial.
	4 weeks

with a 12-week follow-up period
	5.49 g/day EPA + DHA

(3.04 g/day EPA, 2.45 g/day DHA); 12.2 g/day fish oil (Pikasol) + sunflower oil

Control: 11.9 g/day linseed oil (6.21 g/day ALA)

Compliance: Platelet lipid FA analysis
	30 healthy normolipidemic subjects; 15 male, 15 female

Fish oil: n=16

Control: n=14
	Fasting values:

Factor VII coagulant activity (FVIIc): ( in fish oil group, p<0.05

PAI-1 activity: ( in fish group, p<0.05 

ADP-induced platelet aggregation: significant ( at 2 (mol/l ADP, p<0.05 (no significant change for other doses - 1 and 3 (mol/l)

Collagen induced platelet aggregation: significantly ( at 0.5 (g/ml collagen, p<0.05 (NS changes for other dose levels - 1 and 3 (g/ml)

Thromboxane B2:  NS change

Postprandial values:

Factor VII coagulant activity (FVIIc): significantly ( before and after supplementation (p<0.05)

PAI-1 activity: ( after supplementation (p<0.05)

ADP-induced platelet aggregation: significantly ( (p<0.05)

Collagen induced platelet aggregation:

significantly ( (p<0.05)

Thromboxane B2: NS change

All levels returned to normal during the 12-week follow-up period except for collagen-induced aggregation and Factor VII coagulant activity.

No significant change in any parameter in the control group.

	Grundt et al. 1999

Thromb. Haemost. 1999. 81:561-565

[Norway]
	Randomized, double-blind, controlled
	12 weeks 

10 week run-in period prior to intervention
	3.4 g/day EPA/DHA

from 4 g/day of a concentrated compound of 85% EPA/DHA 

Control: 4 g/day corn oil

Compliance: fish intake, body weight, capsule count, phospholipid analysis (mean compliance: 90%)
	56 subjects with combined (type IIb) hyperlipidemia

51 male/6 female

age range: 18-70 years

EPA/DHA: n=28

Control: n=28

Inclusion criteria: serum TG: (2.0 mmol/l and (15.0 mmol/l; serum TC ( 6.0 mmol/l.


	Bleeding time:  NS ( at week 12 compared to baseline (from 358 seconds to 390 seconds, +9%) (NS ( occurred in control group)

Platelet count: ( by 3.3% (p<0.05) (NS decrease in control group)

PAI-1: ( significantly (p<0.05) (no change in control group)

Fibrinogen: NS changes

Coagulation factor FVIIc: NS changes

Tissue factor pathway inhibitor (TFPI): no significant changes



	Haglund et al. 1994

Am. J. Cardiol. 1994. 74:189-192

[Sweden]
	Not controlled

(Study A)

Double-blind, crossover (Study B)


	48 weeks

(12 months)

Study A

3 weeks 

per treatment, with a 2- week washout in- between

Study B
	9 g/day n-3 fatty acids (Study B)

4.5 g/day n-3 fatty acids, mainly EPA + DHA [from 15 ml fish oil, (ESKIMO-3)]  -Study A

Study B subjects received fish oil plus a high dose of vitamin E (1.5 IU/g) 

or

fish oil plus a low dose of vitamin E (0.3 IU/g) - Study B

The fish oil used contained 40%  n-3 fatty acids (19% EPA and 13% DHA)
	15 healthy subjects with normal or slightly increased serum lipids; mean age: 41 years; 11 male/4 female (Study A)

12 healthy subjects; mean age: 51 years; 10 male/2 female (Study B)
	Study A:

PAI-1 antigen: ( significantly (+90%) compared to baseline values (p<0.01)

PAI-1 activity: ( significantly (+75%) compared to baseline values (p<0.01)

t-PA antigen: ( significantly (-33%) compared to baseline values (p<0.05)

Plasma fibrinogen: ( significantly (-17%) compared to baseline values (p<0.05)

Study B:

PAI-1 antigen: ( significantly (+63%) with fish oil + 0.3 IU/g vitamin E (p<0.01); slight, NS ( with vitamin E-rich fish oil.

PAI-1 activity: ( significantly (+25%) with fish oil + 0.3 IU/g vitamin E (p<0.01); slight, NS ( with vitamin E-rich fish oil.

t-PA antigen: no change

Fibrinogen: ( significantly (-11%) with vitamin E-rich fish oil; no change with fish oil + 3 IU/g

	Haglund et al. 1998

Nutr Biochem 1998;9:629-635

[Sweden]
	Double-blind, crossover trial.
	4 weeks

per  treatment, 

with a 5- week washout in between
	Not quantified

32% EPA + DHA mixture (30 ml fish oil (ESKIMO-3®)

19% EPA

13% DHA (fish oil)

Control: FO + EPO (30 ml) 

Compliance: interview, capsule counts, plasma phospholipids fatty acids analyses.


	12 healthy subjects with moderately increased blood lipids (10 men, 2 post menopausal women) 


	Plasma fibrinogen: ( by 10% (p<0.05) and 8% (p<0.05) with fish oil and FO+EPO treatments, respectively.

tPA antigen: NS change

PAI-1 activity: ( by 50 (p<0.05) and 23%, respectively with fish oil and FO+EPO treatments. 

PAI-1 antigen: ( by 49% (p<0.05) with fish oil, but no change with FO+EPO treatment. Significant difference between the two groups (p<0.05).



	Hayashi et al. 1995

Curr. Ther. Res. 1995. 56:24-31

[Japan]
	Not controlled
	8 weeks
	1.8 g/day ethyl icosapentate

Compliance:

Not reported
	28 subjects with familial combined hyperlipidemia showing phenotype IIa, IIb, or IV; age range: 20-69 years
	PAI-1: ( significantly (-40%), p<0.01

Coagulation factor VII: ( significantly (-9%), p<0.01

Coagulation factor X: ( significantly (-10%), p<0.01



	Henderson et al. 1994

J. Pediatr. 1994. 124:400-408

[U.S.]
	Randomized double-blind, placebo-controlled
	6 weeks
	5.4 g/day EPA + DHA from 8 g/day encapsulated fish oil 

Control: olive oil esters (flavored with 0.4% processed menhaden oil to give slight fish taste and contained 0.002 g/day EPA+DHA) 

Compliance: capsule count, diary, phone calls, plasma and erythrocyte FA analysis
	24 subjects

12 patients with cystic fibrosis; (mean age: 12 years; 7 male/5 female) received fish oil treatment.

Control: 12 healthy subjects (without cystic fibrosis; mean age: 13 years; 7 male/6 female) received olive oil.
	Bleeding incidence:  no change

Prothrombin time: no change

Platelet aggregation to ADP: no change

Platelet aggregation to collagen: no change



	Herrmann et al. 1995

Am J Cardiol 1995;76:459-462

[Germany]
	Randomized, double-blind, controlled trial.
	4 weeks
	8.5 g/day n-3 FA (EPA + DHA and other FA) 

12 g/d of fish oil  (fish oil group)

Control: Rapeseed oil capsules 

Compliance: serum n-3 FA analyses


	53 male subjects

with ischemic heart disease, hospitalized in a rehabilitation sanatorium

mean age: 53.9 years

n-3 FA: n=35

Control: n=18
	Platelet count: NS

Platelet aggregation: NS

tPA: ( significantly in both groups (approx. 
-16%)



	Johansen et al. 1999b

Arterioscler. Thromb. Vasc. Biol. 1999 19:1681-1686

[Norway]
	Randomized, 

Parallel


	4 weeks

with a 6 month pretreatment period


	5 g/day EPA + DHA

(2.7 g/day EPA, 

2.3 g/day DHA)

Group I subjects were pretreated with 5.1 g/day n-3 FA for 6 months 

Group II subjects were pretreated with placebo (corn oil) for 6 months

Compliance: serum phospholipid fatty acids
	54 male patients with heart disease; age range: 40-74 years

Group I: n=23

Group II: n=31

All subjects (group I and II) received n-3 supplementation during 4 week test period.


	Tissue plasminogen activator antigen (tPA): 

slight ( (group I); NS ( (group II); change significantly different in group II vs. group I (p<0.01)

von Willebrand factor:  NS ( (group I & II)

serum thrombomodulin: slight ( (group I); NS ( (group II); significantly higher at baseline (before 4 week treatment period) in group II (p<0.01), but NS after 4 weeks

serum P-selectin: slight ( (group I & II)

serum E-selectin: NS ( (group I & II); change significantly higher in group I vs. group II (p<0.01)

serum vascular cell adhesion molecule-1 (VCAM-1): NS ( (group I & II); change significantly higher in group I vs. group II (p<0.01)



	Katz et al. 1996

Nutr. 1996. 12:334-339

[U.S.]
	Randomized, double-blind, controlled
	4 weeks
	Not quantified

150 mg/kg of 10% n-3 FA-containing lipid emulsion (Omegavenous, which contained 18.3% EPA and 27.6% DHA) 

Control: 10% Liposyn III lipid emulsion (contained no EPA or DHA)  via intravenous infusion

Compliance: plasma phospholipid FA analysis
	18 subjects with cystic fibrosis

age range: 10-37 years; 9 male/9 female

n-3 FA: n=9

Control: n=9

The treatments were administered iv.
	Fish oil administration had no effect on coagulation parameters (actual parameters not reported in paper).



	Lau et al. 1995

Clin. Exp. Rheumatol. 1995. 13:87-90

[Hong Kong]
	Randomized, double-blind, controlled
	6 months
	2.8 g/day (EPA + DHA) from fish oil (Maxepa) capsules

or placebo (air-filled capsules)

Compliance: pill count and measurement of RBC membrane FA analysis
	45 patients with rheumatoid arthritis as defined by the Am. Rheum. Assoc.

age range: 27-69 years; 32 male/13 female

n-3 FA: n=25

Control: n=20
	Fibrinogen: ( significantly (-17.7%) compared to baseline and month 3 level (p<0.02) and control (p<0.01)

t-PA activity: ( significantly (-27.8%) compared to baseline (p<0.001) and control (p<0.01)

PAI-1 activity: NS change

NS change in any of the above parameters for the group receiving placebo.



	Lenzi et al. 1996

Nephron 1996. 72:383-390

[Italy]
	Not randomized, open, prospective
	6 weeks
	7.7 g/day EPA + DHA (9 capsules per day of ethyl esters of n-3 FA (K-85), each capsule containing 1,000 mg fish oil yielding 85% EPA + DHA) - Study B

3 g/day EPA + DHA (12 capsules per day of n-3 FA, each capsule containing 750 mg fish oil (MaxEPA) yielding 33% EPA+DHA) - Study A

Compliance: measured by pill count, n-3 FA in plasma lipids, bleeding time, and serum thromboxane
	8 patients with chronic glomerular diseases

(age range: 19-70 years

6 male/2 female).  One pt had NIDDM;

two pts were hypertensive; five pts were hyper-cholesterolemic

3 subjects were studied twice (studies A and B) and 1 subject was studied 3 times (once on study A and twice on study B)

Study A: n=9 subjects (1 subject studied twice)

Study B: n=4 subjects (all participated in Study A also)  
	Bleeding time:  ( significantly with both doses:  +21.4% with 3 g/day, +33% with 7.7 g/day (p<0.05)

Serum thromboxane: ( significantly with both doses:  -22.5% with 3 g/day, -33.8% with 7.7 g/day (p<0.05)



	Malyszko et al. 1996

Przegl.Lek. 1996. 53:600-603 (ABSTRACT, foreign)

[Poland]
	Not controlled
	6 months
	Not quantified

Trienyl (fish oil/ omega-3 FA treatment)

Compliance: not reported.
	7 pts with glomerulo-nephritis
	Fibrinogen: ( significantly at 6 months (-18%)

tPA activity: ( at 6 months (-7.3%)

tPA antigen: NS change

PAI antigen: NS change

PAI activity: ( at 6 months (-15%)

Euglobulin: ( at 6 mos (+14.2%)

Thrombin-antithrombin complexes: NS change

Plasmin-antiplasmin complexes: ( at 6 mos (+8.9%)

Fragment 1&2: NS change

Platelet aggregation in whole blood in response to collagen: ( significantly at 6 mos (-34.6%)

Platelet aggregation in whole blood in response to ADP: ( significantly at 6 mos (-24.3%)

Platelet aggregation in platelet-rich plasma in response to collagen: NS change

Platelet aggregation in platelet-rich plasma in response to ADP: NS change

	Misso and Thompson 1995

Platelets 1995. 6:275-282

[Australia]
	Double-blind, crossover
	4 weeks

per treatment period with a 4-week washout period between treatments and at the end of study
	3.6 g/day EPA + DHA from fish oil capsules (MaxEPA)

Control: 12 g/day olive oil
	12 normal, healthy subjects

age range: 23-40 years

6 male/6 female
	Platelet aggregation to PAF: NS ( in fish oil group; no change in olive oil group

Platelet aggregation to collagen: NS ( in fish oil group; no change in olive oil group

Platelet aggregation to ADP: NS change

Platelet aggregation to adrenaline: NS change

Platelet aggregation to AA: NS change

Platelet ATP release induced by PAF: ( significantly in fish oil group (p<0.0005); no change in olive oil group

Platelet ATP release induced by collagen: ( significantly in fish oil group (p<0.0005); ( in olive oil group at higher collagen doses

Platelet ATP release induced by ADP: ( significantly in fish oil group (p<0.02-0.05); no change in olive oil group

Platelet ATP release induced by AA: NS change

Platelet ATP release induced by adrenaline: NS change

Fibrinogen: NS ( with fish oil; ( significantly with olive oil

Prothrombin time: ( significantly (-8.4%) with fish oil (p<0.001) and olive oil (-7.8, p<0.0025)

Partial thromboplastin time with kaolin: NS change

Thrombin clotting time: NS change



	Mori et al. 1997

Arterioscler. Thromb. Vasc. Biol 1997. 17(2):279-286

[Australia]
	Randomized, parallel, controlled
	12 weeks 

(following a 3-week screening period and a 1-week baseline measurement period)
	2.8-3.7 g/day EPA + DHA (1.5-2.4 g/day DHA and 1.3 g/day EPA provided by fish

2.1 g/day EPA + DHA (0.8 g/day DHA and 1.3 g/day EPA) provided by fish oil capsules

high-fat diets: 

1. placebo capsules

2. 90-160 g/day fish

3. 6 g/day fish oil capsules

4. 90-160 g/day fish + 6 g/day fish oil capsules, 

5. 12 g/day fish oil capsules 

low-fat diets:

1. placebo capsules

2.  90-160 g/day fish

Compliance: platelet phospholipid FA analysis
	120 nonsmoking, healthy males, 30-60 years of age

18 withdrawals due to reasons unrelated to treatment
	Platelet aggregation to collagen: ( in all fish or fish oil groups (p=0.0487 - low-fat diet and p<0.0001 - high fat diet), no difference seen between fish and fish oil diets

Platelet aggregation to PAF: ( in all groups (p<0.05), ( more pronounced in fish oil high-fat diet compared to fish high-fat diet, greatest effect seen with fish oil + fish; fish had a greater effect as part of a low-fat diet

Platelet-derived TXB2 responses to collagen-induced aggregation: ( in all groups (p<0.05)



	Mundal, et. al. 

1993

Thrombosis Res. 1993; 72:257-62

[Norway]
	Randomized, double-blind, cross-over study design.

.
	4 weeks on EPA + DHA or placebo followed by a 4 week washout.  Tx were then reversed for 8 weeks, with the last 4 weeks EPA + DHA + nifedipine or placebo + nifedipine.

A 4-week placebo run-in period preceded trial


	 4.6 g/d EPA + DHA (EPA = 1.8 g/d and DHA = 2.8 g/d).

Group 1:

fish oil (4 weeks), wash-out (4 weeks), placebo (4 weeks), placebo + nifedipine (4 weeks).

Group 2: placebo (4 weeks), washout (4 weeks), fish oil (4 weeks), fish oil + nifedipine (4 weeks).

Compliance: 

Pill count. 
	18 healthy, hypertensive males with elevated blood lipids taking no medications.

BP was >145/95.  All had TC >6.0 mmol/l and TG > 1.4 mmol/l or TG >1.8 mmol/l if TC was <6.0 mmol/l.

Group 1: n = 8

Group 2: n = 10
	Bleeding time: No effects seen compared to controls when comparing EPA-DHA vs. placebo tx. with and without (p>0.60) nifedipine.

Plasma b-thrombo-globulin: There were no effects seen in the median plasma b-thrombo-globulin (p>0.12) after EPA + DHA tx vs. placebo controls (and without nifedipine tx).  Plasma (-thrombo-globulin ( significantly (p=0.003, n = 18) after nifedipine tx in all subjects studied, although there was no difference between the EPA-DHA-nifedipine vs. placebo-nifedipine groups (p = 0.33). 

Platelet count: No effects after EPA+ DHA tx vs. placebo (p=0.65) nor after EPA + DHA + nifedipine tx vs. placebo controls (p values not specified).

Platelet volume: no effects after EPA+ DHA tx vs. placebo (p=0.96) nor after EPA + DHA + nifedipine tx vs. placebo + nifedipine controls (p values not specified).



	Nelson et al. 1997b

Lipids 1997. 32(11):1129-1136

[U.S.]
	Randomized,

Parallel

single-blind
	13 weeks

(90 days) 

with a 30- day stabilization period prior to intervention
	6 g/day DHA from 15 g of DHASCO oil (high-DHA diet) (Group A)

Group B: <0.05 g/day DHA (low-DHA diet)

both groups received the low-DHA diet during the 30-day stabilization period

Compliance: Platelet lipid FA analysis
	10 healthy male subjects; mean age: 33 years

Group A: n=6

Group B: n=4

no significant difference in body weight, blood pressure, or bleeding time between subjects at study entry

2 subjects were unable to complete the protocol.
	Bleeding time: NS ↓in bleeding (from a mean of 9.4 minutes observed after the 30-day low-DHA diet to 8 minutes after the high-DHA diet, p=0.06).  NS ↑ in control group (5.9 minutes to 6.4).

Erythrocyte count:  no significant changes

Hemoglobin levels: no significant changes

Average hematocrit: no significant changes

Blood pressure:  no significant changes

Platelet counts (whole blood): NS ↑ in both groups.

ADP-induced platelet aggregation: NS ↑ with high-DHA diet; NS  with control diet

Collagen-induced platelet aggregation: NS ↑in both groups.

Prothrombin time:  no significant changes

Activated partial thromboplastin time: no significant changes

Antithrombin-III: NS ↑ with high-DHA diet (p=0.11); NS ↑ with control diet (p=0.13)



	Nordoy et al. 1994

J. Lab. Clin. Med. 1994. 123:914-920

[U.S.]
	Randomized, double-blind, crossover
	3 weeks

per treatment period, with a 6-week washout between periods
	1.7 g/day EPA + DHA 

(6.1 g/day n-3 FA from encapsulated fish oil concentrate (EPAX) containing 68% n-3 content (35% EPA, 19% DHA)

Subjects fed:

(5) a high-fat diet (39% of energy), 

(6) a high-fat diet + n-3 FA, 

(7) a low fat diet (25% of energy), or 

(8) a low fat diet + n-3 FA

Compliance: plasma fatty acid composition, participant interviews, and leftover meals
	6 normolipidemic males

age range: 27-58 years (mean: 39.7 years)
	Skin bleeding time: ( significantly for n-3 FA + low saturated-fat diet compared to n-3 FA + high saturated-fat diet (p<0.02).

Platelet count: NS change

Mean platelet volume: NS change

Fibrinogen: NS change

Factor VII activity: NS change

Phospholipase C-sensitive component of factor VII: NS change

Antithrombin III: NS change

Protein S antigen: NS change

Protein C activity: NS change

Thromboxane A2: ( significantly with n-3 FA + low saturated-fat diet (as assessed by urinary metabolites in vivo)

Thromboxane A3: slightly ( synthesis with both diets

Prostacylcin production: ( for low-fat diet compared to high-fat diet
Prostacyclin I3: slightly ( synthesis with both diets



	Oosthuizen et al. 1994

Thrombosis & Haemostasis 1994;72(4):557-562

[South Africa]
	Randomized, double-blind,

placebo-controlled, crossover
	6 weeks

per treatment period, with a 3-week washout

in between
	1.58 g/day EPA + DHA

1.14 g/day EPA

0.44 g/day DHA

6 g/day n-3

(12 capsules/day Efamed)

Control:  olive oil

Compliance:  FA analysis
	20 healthy normolipidemic subjects 

10 male/10 female


	Plasma fibrinogen:  ( (p<0.05) with test and olive oil vs. baseline in women, who had higher baseline values than the men. 

Plasma factors Vc, VIIc, Xc: ( in women during fish oil intake vs. baseline.  Xc also lower for women during olive oil intake.

Factor VIIIc:  NS

PAI-1 activity: ( during test period for males and females (p<0.05) vs. baseline.  ( for females only during olive oil intake.

tPA activity: NS

tPA antigen: NS

	Osterud et al. 1995

Lipids 1995. 30:1111-1118

[Norway]
	Randomized, parallel, controlled
	10 weeks
	Not quantified.

15 ml/day Harp seal blubber oil, cod liver oil, oil from blubber of Minke whales, seal blubber oil/ cod liver oil

(Minke whale oil: 12.2 % w/w EPA + DHA

Harp seal oil:

17.9 % w/w EPA + DHA

Cod liver oil:

22.6 % w/w EPA + DHA)

Control:  no oil

Compliance: Serum phospholipid FA analysis
	134 healthy subjects

age range: 18-60 years (mean age: 29 years)

72 male/62 female

Seal oil: n=27

Cod liver oil: n=26

Seal/Cod liver oil: n=27

Whale oil: n=26

Control: n=28


	Fibrinogen: no change

FVIIc: no change

Prothrombin fragment 1+2 (F1+2): ( significantly (-25%) in whale oil group; NS change in other groups

LPS-induced TNF-( activity in monocytes of whole blood: ( significantly in whale oil group; NS ( in seal/cod liver oil group

LPS-induced TF activity in monocytes of whole blood: ( significantly in seal/cod liver oil and whale oil groups; NS ( in all other groups

Thromboxane B2: ( significantly (-43.7%) in whale oil group (p<0.01); NS ( in all other fish oil groups



	Otto et al. 1996

Metabolism 1996. 45:1305-1311

[Germany]
	Not controlled
	8 weeks 

of fish oil (2-week acclimation period with low dose n-3 FA followed by 6-week test period with high dose n-3 FA)

1 week baseline period prior to study

1 week washout period between n-3 FA and fenofibrate treatment (week 12)

8 weeks of therapy with fenofibrate (starting with week 12)
	3 g/day EPA + DHA from 6 g/day fish oil capsules containing 3.6 g ethyl esters 

(test period)

1.5 g/day EPA + DHA from 3 g/day fish oil capsules containing 1.8 g n-3 FA ethyl esters (50% EPA, 33%  DHA) (acclimation period)

Subjects administered 250 mg slow-release fenofibrate starting after 12 weeks

Compliance: plasma EPA and DHA concentrations 
	23 subjects with primary hypertri-glyceridemia (plasma triglycerides > 2.85 mmol/l;

mean age: 45.7 years;

22 male/1female).  Fifteen subjects had familial hypertriglyceride-mia (FHTG); 8 subjects had familial dysbetalipo-proteinemia (FDL)

2 withdrawals: 1 due to pregnancy, the other due to gastrointestinal effects
	Fibrinogen: NS change in FHTG subjects; ( by 20% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05).

Plasma viscosity: NS change in FHTG subjects; ( by 6% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05). 

Standard blood viscosity: NS change in FHTG subjects; ( at all shear rates at wk 20 with fenofibrate in FDL subjects vs. washout period (p<0.05).

RBC filterability (as measured by clogging and transit time): NS change

RBC aggregation: ( significantly for stasis in FHTG subjects at weeks 4 and 8 of n-3 FA oil intake and week 12 (washout) vs. baseline; (  for shear rate 3/s in FHTG subjects at weeks 4-8 of n-3 FA intake vs. baseline (p<0.05).



	Parkinson et al. 1994

Am J Clin. Nutr 1994;59:384-388

[U.S.]
	Cross-sectional
	
	Not quantified

Dietary information collected using 2-month dietary recall (July and August 1985) to capture the frequency of foods consumed, but not portion size.  Included questions about specific types of fish, marine and land mammals, fowl, and types of cooking oils used.

Coastal residents reported consuming significantly (p<0.01) more marine fish, marine mammals, birds, and consuming items with seal oil.
	80 residents of two Eskimo villages, randomly selected by age and gender category: 

40 residents of a river village

39 residents of a coastal village.

Excluded subjects were receiving anticoagulant therapy or had used aspirin-containing substances 2 weeks prior to blood draw.

Plasma fatty acid analyses were compared with selected age-specific volunteers from the University of Oregon Family Heart Study and Lipid Clinic.
	Bleeding time: 88% of river-village (mean of 5.5 min) and 98% of coastal village (mean of 5.2 minutes) subjects had normal bleeding times. 3 subjects had bleeding times longer than normal range, but bleeding time did not correlate to high EPA or n-3 FA concentrations.

Platelet counts: at or above normal range for subjects in both villages, but were not association with dietary intakes of n-3 fatty acids.



	Prisco et al. 1994; 1995

Thrombosis Res. 1994. 76:237-244

Metabolism 1995. 44:562-569

[Italy]
	Randomized, double-blind, parallel, controlled
	16 weeks

(4 months)
	3.44 g/day EPA + DHA from 4 g capsules of EPA and DHA ethyl esters (ESAPENT)

Control: 4 g/day olive oil

Compliance: capsule count, platelet phospholipid FA analysis
	20 healthy male subjects with normal physical exam,  hematology analyses, blood pressure, and cholesterol levels mean age: 32 years (age range: 27-41 years)

n-3 FA: n=10

Control: n=10
	Plasminogen: NS change

Alpha 2-antiplasmin: NS change

PAI-1 activity: NS change

PAI-1 antigen: NS change

Fibrinogen: NS (
Prothrombin fragment 1+2: NS change

Serum thromboxane B2: ( significantly; no change with placebo

Collagen aggregation threshold: ( significantly; no change with placebo



	Roche and Gibney 1995

Proc. Nutr. Soc. 1994. 54:89A (ABSTRACT)

[Ireland]
	Not a randomized, controlled trial.
	16 weeks
	0.9 g/day n-3 PUFA from fish oil

Subjects consumed either a:

1) low-fat diet + fish oil, 

2) low-fat w/o fish oil,

3) full-fat diet (normal diet) + fish oil, or

4) full-fat diet w/o fish oil

Compliance: not reported.
	32 healthy subjects

3 male/5 female

Low fat + fish oil: n=8

Low fat, no fish oil: n=8

Full fat + fish oil: n=8

Full fat, no fish oil: n=8
	FVIIc: both fasting and postprandial levels ( significantly in low-fat diet + fish oil and low-fat diet w/o fish oil 

	Roulet et al. 1997

J. Parenteral and Enteral Nutr. 1997 21(6):296-301

[Switzerland]
	Randomized, controlled
	1 week

(7 days)
	4 g/day EPA+ DHA (by iv administration),

soybean fat emulsion + 10% marine fish oil emulsion (Omegavenos, Fresenius AG)

28.45 mg/kg/day DHA (2 g/day), 28.16 mg/kg/day EPA (2 g/day) (fish oil group)

Control group: soybean fat emulsion

Compliance: Platelet lipid FA analysis
	19 patients with esophageal epidermoid carcinoma undergoing elective total esophagectomy

Fish oil: n=10

Control: n=9
	Bleeding time: NS change in either group, but tended to ( in fish oil group (from 4.3 to 3.3 minutes, -23%); bleeding time was higher at baseline for fish oil group compared to the control group (4.3 vs. 2.9 minutes)

Maximum reaction speed with collagen-induced aggregation factor: decreased (p<0.02) (no change in control group)

Latency with collagen-induced aggregation factor: increased (p<0.002)

No change in maximum reaction speed, latency, or maximal aggregation with ADP-induced aggregation factor or maximal aggregation with collagen-induced aggregation factor.



	Salachas et al. 1994b

J Vascular Disease 1994;45(12): 1023-1031

[Greece, England]
	Randomized,

double-blind,

placebo-controlled trial
	12 weeks

(with a 2-week run-in period)
	3 g/day EPA + DHA (1.8 g/day EPA and

1.2 g/day DHA

from five 1-g capsules (Seven Seas) twice daily) (fish oil)

Control: olive oil

Compliance:

Capsule count.
	39 patients w/ CAD & 1-yr history of stable angina pectoris

Fish oil: n=20

Control: n=19

11 withdrawals due to coronary angiography (n=6) or poor compliance (n=5)
	Platelet aggregation ratio: NS

Beta thromboglobulin: NS

	Sanders et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:3449-3460

[London]
	Randomized, crossover
	3 weeks 

(21 days per treatment period),  with a 8-week washout in between

all subjects fed a saturated fat diet for 3 weeks prior to study 
	5 g/day (1.5% of energy) EPA + DHA  from fish oil - (Max EPA, Seven Seas) 

(the n-3 diet)

n-6 diet: 5 g/day linoleic acid

the saturated diet: 4% of total energy provided by PUFAs, trace amounts of DHA and EPA

Compliance: not reported.
	26 healthy, normolipidemic, non-obese males; age range: 18-34 years (mean: 23 years)
	Factor VII antigen: NS change 

Factor VIIc activity: ( by 7% for n-3 diet compared to saturated fat diet (p(0.01) and by 5% compared to n-6 diet (p=0.19).

Fibrinogen: ( by 10% for the n-6 diet compared to the n-3 diet (p=0.004) and saturated fat diet (p=0.02).

Prothrombin fragment 1 + 2: NS change

PAI-1 activity: NS change

tPA activity: NS change

von Willebrand factor: similar for n-3 and n-6 diets; lower for saturated diet compared to other diets (p(0.01).

(-thromboglobulin: similar for n-3 and n-6 diets; lower for saturated diet compared to other diets (p(0.01).

Platelet count: similar for n-3 and n-6 diets; higher for saturated diet compared to other (p(0.05).



	Schmidt et al., 1992b

Scand J. Clin. Lab. Invest. 

1992;52:221-228

[Denmark]
	Clinical trial
	36 weeks (9 months)
	3.2 g/d EPA+DHA (4 g/d n-3 FAs, Pikasol fish oil capsules)

(2.04 g/day EPA

1.14 g/day DHA)

Compliance:

EPA and DHA platelet fatty acid composition, interview.
	24 healthy volunteers (14 female, 10 males)

All subjects were free of medication, including aspirin, and non-steroidal anti-inflammatory drugs for at least two weeks prior to the study.

Participants maintained normal dietary and life-style patterns.
	Bleeding time: Significant ↑ with fish oil after 6 weeks and 9 months and remained higher 3 months post treatment (median values, before 5.3, 6 weeks 6.0, 9 months 6.0, 3 months post 6.0 min; p<0.001 for before and 9 months, p<0.05 9 months and 3 months post, p<0.001 for time dependent trend).

Platelet umber: NS changes with fish oil

Platelet volume: NS changes with fish oil

Platelet aggregability: NS changes with fish oil

Β-thromboglobulin: NS changes with fish oil

Fibrinogen: Significant ↑ with fish oil in the period between 6 weeks and 9 months (p<0.001)

t-PAag: Significant ↑ after 9 months with fish oil before venous occlusion (p<0.05). 

t-PA activity: Significant ↓ after 9 months with fish oil after venous occlusion (p<0.001). 

PAI: Significant ↑ after 9 months with fish oil (p<0.05). 

Fibronectin antigen: No change

VWF: Significant ↓ after 9 months with fish oil (p<0.05). 

Both EPA and DHA levels ↑ significantly with n-3 supplementation for 9 months (both p<0.001)

	Seljeflot et al. 1999

Thrombosis and Hemostasis 1999. 81:566-570

[Norway]
	Randomized, double-blind, controlled
	4 weeks 

6 month pre- study period

baseline measurements taken after 6 month pre- study period
	5.1 g/day of highly concentrated ethyl  esters of  fatty acids (ratio of EPA to DHA was 2:1) 

Prior to this study, subjects in the fish oil group received fish oil (same dose as above) and subjects in placebo group received placebo  for 6 months.

In this study, subjects from both groups (11 from fish oil, 12 from placebo group) received fish oil for 4 weeks.

Compliance: serum phospholipids
	23 subjects with atherosclerosis but without clinical symptoms

7 male/16 female

age range: 43-75 years

All subjects received fish oil.
	LPS-induced production of procoagulant activity (measured as):

Prothrombin fragment 1+2: ( in group 1 compared to group II at baseline (p=0.010); NS difference between groups at 4 weeks; change from baseline between groups significant (p<0.001).

Fibrinopeptide A: ( in group I at baseline (p=0.049); NS difference between groups at 4 weeks.



	Sorensen et al. 1994

Fibrinolysis 1994. 8:54-60

[Denmark]
	Randomized, double-blind, parallel, controlled
	7 weeks (from 30th to 37th week of gestation) 
	2.7 g/day n-3 FA from four 1 g capsules of fish oil (Pikasol) containing 32% EPA and 23% DHA) (fish oil group)

olive oil group: 4 g/day olive oil

Control group: no supplementation

Compliance:

capsule count and interview; in subset of subjects, the level of EPA-derived prostaglandins, thromboxane A3, and prostanglandin I3 also measured
	84 women in third trimester (30th week) of pregnancy, otherwise healthy

mean age: 29.5 years (range: 23-41 years)

n-3 FA: n=44

Control: n=40 (olive oil and no supplementation group combined)
	FVII activity: NS change

FVII antigen: NS change

Thrombin-antithrombin III complexes: NS change

F1+2: NS change

Fibrinogen activity: NS change

Fibrinogen concentration: NS change

Fibrin degradation products (FbDP): ( significantly compared to controls (p <0.05)

tPA antigen: NS change

PAI-1 antigen: NS change

tPA/PAI-1 antigen ratio: NS change

PAI-1 activity: NS change

Euglobulin: NS change

t-PA activity: NS change

Total HRG: NS change

Total plasminogen: NS change

Free plasminogen: NS change

Plasma of (2-antiplasmin: NS change

Serum of (2-antiplasmin: NS change

Plasmin-antiplasmin complexes: NS change

Dextran sulfate euglobulin fraction: NS change

FXII-dependent fibrinolytic activity: NS change

Urokinase-type fibrinolytic activity: NS change

	Swahn et al. 1998

Clin Drug Invest 1998;15(6):473-482.

[Sweden]
	Randomized,

double-blind,

placebo-controlled trial.
	12 weeks

following an 8-w dietary run-in period.
	1.4 g/day EPA + DHA ethyl esters (4 1-g capsules n-3/day provided by Norsk Hydro AS.)

Control:  corn oil

Compliance:

capsule counts, serum FA analysis
	53 with a history of MI more than 3 months prior to enrollment and TG ( 2 mmol/l & TC ( 10 mmol/l. 80% subjects male

22 subjects not included in study (did not meet inclusion criteria.


	Antithrombin III: ( vs. baseline (P<0.05) but NS between groups

PAI-1 activity: NS

PAI-1 antigen: NS

t-PA antigen: NS



	Terano et al. 1994

Jpn. J. Geriatrics 1994. 31:596-603 (ABSTRACT; foreign)

[Japan]
	Parallel
	4 weeks

(1 month)
	0.25-0.5 g/day EPA from 3-6 capsules of fish oil concentrate

Compliance: plasma phospholipid FA analysis
	36 elderly subjects with no signs or symptoms of cerebrovascular disease; mean age of 78 years)

Controls were younger subjects (number and mean age not reported)
	Platelet aggregation to collagen: ( significantly at all fish oil doses and at the low and threshold dose of collagen (p<0.05 or p<0.01)

Platelet aggregation to ADP: ( significantly at all fish oil doses and ADP concentrations (p<0.05 or p<0.01)



	Toft et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:814-819

[Norway]
	Randomized, double-blind, controlled
	16 weeks
	4 g/day EPA + DHA as ethyl esters (Omacor)

Control: 4 g/day corn oil with 56% linoleic and 26% oleic acid

Compliance: capsule count 
	78 hypertensive persons; mean age 53 years; 50 male, 28 female

Subjects taking cod liver oil supplements discontinued use 12 months before the study

n-3 FA: n=38

Control: n=40


	PAI-1:  NS ( (p=0.15) (significant ( in control group, p=0.009)

tPA activity: NS ( (p=0.24) (significant ( in control group, p=0.0005)

Fibrinogen level: ( (p=0.0001) (( also in control group, p=0.002)

Coagulation factor VII:  NS change (both groups)

Platelet count: NS change (both groups)



	Tomer et al. 1995

Blood 1995. 86:299a (ABSTRACT)

[U.S.]
	Randomized, double-blind, parallel
	6 months
	0.25 g/kg/day n-3 FA

Compliance: not reported.
	13 subjects with  sickle cell disease and frequent painful episodes

Controls: 10 normal African American subjects
	Platelet procoagulant activity: (  compared to controls (as measured by increased binding of certain platelet receptors)

RBC procoagulant activity: ( compared to controls (as measured by increased binding of certain receptors)

Circulating platelet release products (Factor 4 and (-thromboglobulin): ( significantly compared to controls

Thrombin-antithrombin complexes: ( significantly compared to controls

D-dimers: ( significantly compared to controls

Prothrombin fragment: ( significantly compared to controls

Plasmin-antiplasmin complexes: ( significantly compared to controls

	Tremoli et al. 1995

Am. J. Clin. Nutr. 1995. 61:607-613

[Italy]
	Randomized, double-blind, parallel
	18 weeks

(Group A)

18 weeks,

6 weeks at high dose followed by 12 weeks at the low dose (Group B)

Subjects followed for an additional 24 weeks
	4.5 g EPA + DHA (from 6 g n-3 FA capsules (Esapent) for 6 weeks followed by 2.25 g EPA + DHA (from 3 g n-3 FA capsules) for 12 weeks (Group B)

2.25 g EPA + DHA (from 3 g n-3 FA capsules (Esapent); each 1-g capsule contained 430 mg EPA and 320 mg DHA ) plus 3 g/day olive oil (Group A)
	16 healthy volunteers

8 male/8 female

Group A: n=8

Group B: n=8


	Platelet aggregation to collagen: NS at 6 weeks for both groups; ( at 12 and 18 weeks compared to baseline values (p<0.001).  Levels remained ( for 14 weeks after treatment ended.

Platelet thromboxane B2: NS at 6 weeks for both groups; ( at 12 and 18 weeks; significant only for group B at 12 weeks (p<0.05); levels returned to baseline within 4 weeks after treatment ended.

Urinary excretion of thromboxane metabolites: NS at 6 weeks; ( after 12 weeks 
(-15% for group A and -19% for group B, p<0.001) compared to baseline values; ( maintained after 18 weeks and returned to baseline 4 weeks after treatment ended.



	Turini et al. 1994

Am. J. Clin. Nutr. 1994. 60:717-724

[Canada]
	Randomized, parallel, controlled
	6 weeks
	4.5 g/day EPA + DHA from 8 oz bottled liquid formula of fish oil (sardine oil)

Control: 13.8 g/day vegetable oil (mixture of high oleic acid (6.3 g) safflower and soy oil)

Compliance: phospholipid FA analysis
	20 healthy male subjects

average age: 26 years for controls; 27 years for fish oil subjects

Fish oil: n=10

Control: n=10
	Platelet aggregation to collagen: ( significantly in fish oil and control groups compared to baseline values (p<0.05)



	Uauy et al. 1994

J. Pediatr. 124:612-620

[U.S.]
	Randomized, controlled
	57 weeks

(follow-up from 40 to 57 weeks)
	Not quantified.

Infants were fed human milk (not randomized) or randomized to receive infant formula with varying amounts of n-3 FA:

Formula A: corn oil  (24.2% linoleic acid and 0.5% (-linolenic acid).

Formula B: soy oil (20.8% linoleic acid and 2.7% (-linolenic acid).

Formula C: soy oil + marine oil (0.3% DHA -similar to amount in human milk)


	52 infants with low birth weights (between 1,000-1,500 g) and no major neonatal morbidity by the tenth day of life.

Human milk: n=9

Formula A: n=13

Formula B: n=16

Formula: C: n=14

Reference group for infants fed human milk were birth-weight matched infants fed mother’s milk since birth.

18 infants discharged early were not included in study.
	Bleeding time: ( in infants fed formula C at 37 weeks, but values did not exceed the normal upper limit (7 minutes); increased +28.7% and +28% compared to corn oil and soil oil, respectively (p<0.05).

Platelet counts: NS change; all were within normal limits.

Rotational membrane fluidity of intact RBCs: NS changes in any group.

	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: capsule counts
	11,324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: n=2836 patients

vitamin E group: n=2830 patients

n-3 + vit E group: n=2830 patients

control group: n=2828 patients


	Fibrinogen: NS change with n-3 or any other treatment.



	Walker et al. 1999

J. Obstr. Gynecol. 19(1):56-58

[UK]
	Randomized, parallel, single-blind
	4 weeks 


	4 g/day fish oil (18% EPA, 12.8% DHA) (fish oil group)

4 g/day evening primrose oil (66-85% linoleic acid) 

aspirin 

aspirin + fish oil 

aspirin + evening primrose oil 

Control: no supplementation
	60 healthy, non-pregnant females

Aspirin: n=10

Evening primrose oil: n=10

Fish oil: n=10

Evening primrose + aspirin: n=10

Fish oil + aspirin: n=10

Control: n=10


	Platelet AII binding: ( in fish oil only (NS), evening primrose only (NS), evening primrose + aspirin (NS), and fish oil + aspirin (p=0.04) groups; NS increase in aspirin only group

	Yosefy et al. 1996

J. Human Hypertension 1996. 10:S135-S139

[Israel]
	Crossover
	1.9 weeks

(13 days per treatment period), with a 3-week washout interval in between each treatment period

Day 1, 5, 9, and 13 were fasting day (20 hrs/day) followed by refeeding
	4.5 g/day EPA + DHA from 15 1-g capsules of Alsepa deep sea fish oil containing 180 mg EPA and 120 mg DHA); administered after fasting and followed by refeeding (Period I)

Subjects fasted and then refeeded w/o fish oil ingestion (Period II)

Subjects given fish oil as in period I but without fasting and refeeding (Period III)

Compliance: plasma phospholipid FA analysis
	20 hypertensive, mildly obese, dyslipidemic subjects

mean age: 61.7 years (range: 40-71 years)

8 male/12 female
	Platelet adhesion and aggregation on extracellular matrix (as a % of surface coverage): ( significantly during period I (p=0.0001); NS change in periods II and III.

Platelet function: NS change

Alpha-2-anti-plasmin: ( significantly during period I (-8.8%, p=0.01)

Fibrinogen: NS change





Most of the studies investigating bleeding time also examined hemostatic factors involved in blood coagulation.  In some studies, variations in platelet count, collagen- and ADP-induced platelet aggregation, and PAI-1 activity were reported.  Overall, no consistent changes occurred for any of the hemostatic factors examined.


The remaining 45 studies included in this review measured the effects of omega-3-fatty acids (EPA and DHA) on hemostatic factors and fibrinolysis without examining actual bleeding time.  Again, no overall consistent findings were reported, but several of the studies reported an increase in fibrinogen, PAI activity, and PAI antigen, while a number of other studies reported no significant change.  Decreases in tPA activity, thromboxane B2, and collagen-induced platelet aggregation, and changes in ADP-induced platelet aggregation, factor VIIc, platelet count, and prothrombin fragments 1 + 2 were also reported, but several other studies reported no significant change in these markers.  Intake of omega-3 fatty acids (EPA and DHA) appeared to have no effect on factor VII, (-thromboglobulin, D-dimer, activated partial thromboplastin time, or von Willebrand factor.  Consumption of oils ranged from 2 to 30 grams per day, with intake of EPA plus DHA or DHA alone ranging from 0.03 to 9 grams per day.

3.
Omega-3 Fatty Acids Safety and Blood Clotting Conclusions

Only one study reported a statistically significant increase in bleeding time after intake of 3 or 7.7 g/day omega-3 fatty acids (EPA and DHA).  An increase in bleeding time of borderline statistical significance was reported in one study that did not quantify the amount of omega-3 fatty acids (EPA and DHA) consumed.  In general, increases in bleeding time that did not reach statistical significance were reported at intake levels of EPA plus DHA or DHA alone above 3 g/day.  In all studies, bleeding times were within the normal clinical range.  Inconsistent changes were reported in hemostatic factors associated with blood coagulation in studies with intakes of generally 3 to 6 g/day of omega-3 fatty acids (EPA and DHA).  Clinical effects associated with these changes were not observed in any study.

B. Safety of Omega-3 Fatty Acids (EPA and DHA): Glycemic Control


In 1993, FDA expressed concern about use of EPA and DHA in non-insulin dependent diabetics (Federal Register, June 5, 1997 at p 30753.)  “FDA concluded that 3g/p/d of EPA and DHA is a safe level with respect to glycemic control.”  (Federal Register, June 5, 1997 at p 30753.) 


Dietary omega-3 fatty acids (EPA and DHA) have been reported to increase fasting glucose and glycated hemoglobin levels in subjects with non-insulin dependent diabetes mellitus (NIDDM).  This concern was addressed by Food and Drug Administration (FDA) in its approval of menhaden oil (Federal Register, June 5, 1997 at p 30753.)  FDA was concerned that higher levels (>4.5g/d) may have clinically significant adverse effects on gylcemic control, and concluded that 3 g/d of EPA and DHA is a safe level with respect to gylcemic control.  This safety review on gylcemic control summarizes studies on EPA and DHA that have examined this endpoint published since 1993 (the FDA review included studies through 1993).  In addition to the two endpoints (fasting glucose, glycated hemoglobin) addressed by FDA, this review addresses other endpoints related to gylcemic control. 


Eighteen studies were identified, of which sixteen studies were conducted on NIDDM subjects and two studies on insulin dependent diabetic mellitus (IDDM) subjects.  Except for two studies (one study on NIDDM subjects and one study on IDDM subjects), all studies measured fasting glucose and fifteen studies (fourteen on NIDDM and one on IDDM) measured glycated hemoglobin as endpoints for adverse effects on gylcemic control.    


The studies involved oral supplementation with fish oil capsules containing EPA and DHA (as triacylglycerols, methyl or ethyl esters), or EPA as ethyl esters (one study), or n-3 FA (two studies), or n-3 FAs from fish meal (one study).  The duration of the treatment ranged from 2 weeks to 52 weeks.  The dose of EPA and DHA combined ranged from 1.7 to 10.1 g/d (twelve studies).  The dose for EPA as ethyl esters ranged from 0.9-1.8 g/d (one study).  In two studies the dose of EPA and DHA combined was standardized to body weight (35 mg/kg/d was administered in both studies, which for a 70 kg individual the calculated dose would be 2.45 g/d).  In the three studies in which the amount of EPA and DHA were not specified, total n-3 FAs dose ranged from 1.8-6 g/d.  In addition to diabetes, the study populations also included subjects with hyperlipidemia, dyslipoproteinemia (type IIB, IV), hypertension or impaired glucose tolerance.  The dose of EPA and DHA combined was ≤ 3 g/d in eight studies on NIDDM subjects.  In two studies on NIDDM subjects the doses were 4.7 (Fasching et al. 1996) and 10.1 g/d (Morgan et al. 1995) EPA and DHA combined.  


With respect to fasting glucose, of the fifteen studies on NIDDM subjects, two studies showed no effect, two studies showed a non-significant decrease, eight studies showed a non-significant increase (the dose in two studies was greater than 3 g/d and the dose in the remaining six studies was ≤ 3 g/d), two studies showed a significant increase and one study showed a borderline significant increase in fasting glucose with fish oil supplementation.  The doses in these fifteen studies ranged from 1.72-10.1 g/d.  A study by Bonnema et al. (1995) on 27 subjects with type I and type II diabetes showed a significant increase (p<0.05) in fasting glucose with fish oil (2.331 g/d EPA and DHA) compared to olive oil after 6 months of supplementation.  In a study by Dunstan et al. (1997), fasting glucose measured at home showed a significant increase (p=0.0002) throughout the study (8 weeks) in subjects on fish diet (3.6 g/d n-3 fatty acids) and light exercise treatment compared to the control group after adjusting for age, sex and change in body weight.  Fasting glucose decreased significantly in subjects on fish diet with moderate exercise (p=0.001).  N-3 fatty acid composition was independently associated with the rise in fasting glucose (p=0.03, adjusted r2=0.76) after adjusting for age, sex, and change in body weight.  These authors concluded that exercise moderates any loss of gylcemic control in diabetic subjects.  McGrath et al. (1996) showed a borderline increase (p=0.06) in fasting glucose with 3 g/d of EPA and DHA supplementation in 23 NIDDM subjects from a baseline of 10.2 mmol/l to 11.4 mmol/l after 6 weeks.  However, fish oil had no effect on glycated hemoglobin and LDL in this study.


Fourteen studies measured glycated hemoglobin on NIDDM subjects.  Of these 14 studies, 6 studies showed a non-significant decrease and 6 studies showed a non-significant increase with fish oil supplementation (doses ranged from 0.9 to 10.1 g/d).  A small but significant increase in glycated hemoglobin was observed after 4 (0.56%, p=0.009) and 6 weeks (0.72%, p=0.006) on fish oil (2.5 g/d EPA and DHA) compared to safflower oil in 18 subjects.  However, at the end of the washout period the differences between the groups were non-significant (Axelrod et al. 1994).  In a study by Dunstan et al. (1997), glycated hemoglobin increased significantly in the group on fish diet and light exercise treatment (p<0.05), but it attenuated in the group on fish diet and moderate exercise treatment (p=0.44).  N-3 fatty acid composition was independently associated with the rise in glycated hemoglobin (p=0.01, adjusted r2=0.83) after adjusting for age, sex, and change in body weight.  


Other endpoints for gylcemic control that have been measured in these studies are insulin, C-peptide, AUC for glucose, insulin and C-peptide, glucagon, glycosylated LDL and albumin, postprandial glucose and insulin, glucose effectiveness, acute insulin response to glucose, glucose tolerance, insulin sensitivity, OGTT and insulinemia.  In only two studies, no significant changes (increase or decrease) were observed in these parameters.  In a study by Rivellese et al. (1996), fasting insulin levels increased significantly with fish oil (2.5 g/d EPA and DHA for 2 months then 1.7 g/d EPA + DHA for 4 months) compared to baseline after 6 months of supplementation.  However, the net change after fish oil (n=8) supplementation was not significantly different from the net change after placebo (n=8).  Other endpoints measured in this study such as fasting glucose, postprandial glucose and insulin, glycated hemoglobin and insulin sensitivity showed non-significant changes with fish oil.  In a study by Dunstan et al. (1997), n-3 fatty acid composition was independently associated with the glucose AUC (adjusted r2=0.79, p=0.04) after adjusting for age, sex and change in body weight.  No effects of n-3 fatty acids were observed on fasting insulin and AUC insulin.  As discusses previously, fasting glucose and glycated hemoglobin were higher in the n-3 fatty acid group.  


The studies on IDDM subjects (Bagdade et al. 1996; Rossing et al. 1996) showed no significant change in fasting glucose and plasma fructosamine (Bagdade et al. 1996; n=9; 2 months) or on glycated hemoglobin (Rossing et al. 1996; n=29; 1 year) with fish oil supplementation (4.6 g/d EPA and DHA in both studies).


In conclusion, there were sixteen studies that examined the effects of EPA and DHA combined on gylcemic control in NIDDM subjects.  Most studies have reported a trend towards an increase in fasting glucose with EPA and DHA or n-3 fatty acids, and non-significant effects on glycated hemoglobin, insulin and other endpoints for glycemic control.  All studies are summarized below in Table 10.

	Table 10

Safety of Omega-3 Fatty Acids (EPA and DHA) - Clinical Trials Published 1992-2000 Examining Glycemic Control 

Shaded Rows Demonstrate an effect of Omega-3 Fatty Acids (EPA and DHA)

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Axelrod et al. 1994

Diabetes Care 1994;17(1):37-44

[U.S.]
	Randomized,

Double-blind,

Controlled trial.
	6 weeks

6 week washout
	2.5 g/d EPA+DHA

1.5g/d EPA

1 g/d DHA

(SuperEPA capsules)

Control:  Safflower oil

Compliance:  interviews mid-study
	18 patients 

w/NIDDM

and meeting HbA1C and hemoglobin criteria.

9 test

9 control

2 dropouts

Male:female ratio not given.


	Fasting glucose: NS vs. safflower

HbA1C: ( with fish oil (4 weeks 0.56%, p=0.009; 6 weeks 0.72%,p=0.006) compared to safflower. At the end of washout period the differences were not significant between the groups.



	Bagdade et al. 1996

Diabetologia 1996;39:487-491

[U.S]
	Uncontrolled clinical study
	8 weeks (2 months)
	4.6 g/d of EPA and DHA as methyl esters (3.6 g/d of EPA and 1 g/d of DHA) (4.6 g/d of fish oil, Super-EPA)

Compliance:

Capsule count
	9 IDDM subjects (6 females and 3 males) were recruited.  Both IDDM and normal subjects were treated with fish oil.

Fish oil: n=9


	Fasting glucose: No significant change in plasma glucose levels after fish oil treatment (baseline 7.66 ± 5.22 mmol/l, fish oil 9.49 ± 5.44 mmol/l).

Plasma fructosamine: No significant change in plasma glucose levels after fish oil treatment.



	Bonnema et al. 1995

Diab Nutr Metab 1995;8:81-87

[Denmark]
	Randomized, double-blind parallel trial.
	24 weeks (6 months)
	2.331 g/d EPA + DHA (1.407 g/d of EPA and 0.924 g/d of DHA, 6 Pikasol® capsules per day) (fish oil group)

Olive oil group

Compliance: `Capsule count
	27 type I and type II diabetic patients (15 men, 13 women) (insulin treated) without hypertension or hyperlipidemia were recruited.  

Fish oil group: n=14

Olive oil group: n=13


	Fasting glucose: ↑ significantly (p<0.05) with fish oil (9.2 ± 4.1 mmol/l) compared to olive oil (8.6 ± 4.9 mmol/l).

Glycated hemoglobin: NS ↓ in both groups.



	Fasching et al. 1996

Horm Metab Res 1996;28:230-236

[Austria]
	Randomized, open, crossover trial.
	2 weeks

The subjects underwent a 2-month run-in phase. Then they were randomly assigned to either fish oil or Gemfibrozil for 2 weeks.  After 2 weeks the treatments were reversed with a 8-week washout period between the treatments.
	4.674 g/d EPA + DHA as triacylglycerols (2.890 g/d EPA and 1.784 g/d DHA, EPAX5000TG) (fish oil)

Gemfibrozil 900 mg and equaled 25% of the ingested molar amount of n-3 FAs.

Compliance:

Plasma EPA and DHA levels.
	10 hyperlipidemic subjects with NIDDM were recruited in the diabetes outpatient clinic. 


	Fasting glucose: NS ↑ during fish oil treatment (9.83 ± 3.50 mmol/l) compared to baseline (9.05 ± 3.44 mmol/l), but no change with Gemfibrozil.

Insulin: NS ↑ with fish oil and Gemfibrozil treatment compared to baseline.

C-peptide: NS ↑ with fish oil and Gemfibrozil treatment compared to baseline.

AUC-glucose: No change with fish oil and Gemfibrozil treatment after ivGTT.

AUC-insulin: NS ↓ with fish oil and Gemfibrozil treatment after ivGTT.

AUC-C-peptide: NS ↓ with fish oil and Gemfibrozil treatment after ivGTT.

Glycated hemoglobin: No change with fish oil or Gemfibrozil treatment on basal concentrations (baseline 7.4 ± 1.9, fish oil 7.5 ± 2.0 %).



	Goh et al. 1997

Diabetologia 1997;40:42-52

[Canada]
	Randomized, double-blind, crossover trial.
	12 weeks (3 months) on each treatment (fish oil or linseed oil) with an initial 3-month olive oil placebo period.


	35 mg/kg/d of EPA+DHA (fish oil group)

35 mg/kg/d of linolenic acid: Linseed oil group

Olive oil: placebo

Compliance:

EPA and DHA levels in lipoproteins, pill counts, telephone or personal interview
	28 NIDDM patients were recruited from the outpatient Metabolic Clinic at the University of Alberta Hospital.  
	Fasting glucose: Not influenced by the type of n-3 fatty acids consumed.

Insulin: Not influenced by the type of n-3 fatty acids consumed.

Glucagon: Not influenced by the type of n-3 fatty acids consumed.



	Haban et al. 1998

Bratisl Lek Listy 1998;99(1):37-42 (ABSTRACT, foreign)

[Slovakia]
	Clinical trial.
	4 weeks (28 days)
	2.85 g/d of EPA+DHA (10 capsules of MAXEPA®)

(1.7 g/d of EPA and 1.15 g/d of DHA) 

Compliance:

Serum EPA and DHA levels


	21 NIDDM patients with dyslipoproteinemia type IV were treated with n-3 PUFA.
	Fasting glucose: No significant change

(baseline 8.906 ± 0.893 mmol/l, after treatment 9.324 ± 0.750 mmol/l)

Glycated hemoglobin: No significant change (baseline 7.092 ± 0.675 mmol/l, after treatment 8.264 ± 0.528 mmol/l).



	Luo et al. 1998

Diabetes Care 1998;21(5):717-724

[France]
	Randomized, double-blind, crossover trial.
	8 weeks (2 months)

The subjects first underwent a 2-month dietary run- in period.  Then they were randomly assigned to either fish oil of sunflower oil treatment for 2 months.  After 2 month period the treatments were switched for another 2 months with a 2-month washout period between the treatments.
	1.8 g/d n-3 PUFA

from 6 g/d of fish oil (fish oil group)

6 g/d of sunflower oil (sunflower oil group)

Compliance:

FAs composition in plasma and erythrocyte membrane phospholipids.
	10 men with NIDDM were recruited from the outpatient clinic of the Department of Diabetes.


	Fasting glucose: NS ↑ with fish oil (baseline 10.86 ± 1.0 mmol/l, fish oil 11.08 ± 1.0 mmol/l) and a ↓ with sunflower oil treatment (baseline 11.50 ± 0.90 mmol/l, sunflower oil 11.23 ± 1.20 mmol/l).
Fasting insulin: A ↓ with fish oil (baseline 84 pmol/l, fish oil 83 pmol/l) and with sunflower oil treatment (baseline 91 pmol/l, sunflower oil 76 pmol/l).

Glycated hemoglobin: A ↓ with fish oil (baseline 8.8 ± 0.6%, fish oil 8.7 ± 0.5%) and an ↑ with sunflower oil treatment (baseline 8.6 ± 0.5%, sunflower oil 8.9 ± 0.6%).

Basal plasma glucose and insulin were similar after 2 months of treatment with fish oil and sunflower oil. Basal hepatic glucose production was similar after both treatments. 



	McGrath et al. 1996

Atherosclerosis 1996;121:275-283

[UK]
	Randomized, double-blind, placebo controlled crossover trial.
	6 weeks on each treatment with a 6 week washout period between the treatment. 
	3 g/d of EPA + DHA (10 capsules of Maxepa; 1.8 g/d EPA, 1.2 g/d (DHA) (fish oil group)

Olive oil: placebo group

Compliance:

Pill count, platelet membrane FA analysis.
	23 NIDDM subjects (20 males and 3 females) were recruited.  Diabetes was controlled by either diet alone or diet + hypoglycemic drugs.
	Fasting glucose: NS ↑ (p=0.06) with fish oil (11.4 (CI 9.7-13.3) mmol/l), when compared to baseline (10.2 (CI 8.9-11.4) mmol/l). No changes with olive oil.  No differences between the groups.

Glycated hemoglobin: No effect of fish oil or olive oil. (baseline 9.6% (CI 8.8-10.4%); fish oil 9.9% (CI 8.5-11.3%). 

Glycosylated LDL: No effect of fish oil or olive oil. 



	McManus et al. 1996

Diabetes Care 1996;19(5):463-466

[Canada]
	Randomized, double-blind, placebo-controlled crossover trial.


	12 weeks (3 months) on each treatment

Total 9-month: 

the subjects underwent a 3-month run-in period with olive oil.  Then they were randomly assigned to either FO or LO for 3 months.  After 3 months the treatments were reversed.
	35 mg/kg of EPA + DHA combined (FO group)

35 mg/kg of olive oil (placebo run-in period) 

35 mg/kg of LO

Compliance:

Capsule count
	11 NIDDM patients (3 women and 8 men) were from a tertiary care diabetic center.  None of the subjects were taking hypoglycemic drugs.
	Fasting glucose: No significant difference between the three treatments (baseline 8.0 ± 0.7; placebo 7.6 ± 0.6; LO 7.9 ± 0.8; FO 8.2 ± 0.9 mmol/l).

Glycated hemoglobin: ↑ significantly with placebo compared to baseline, although the mean was within the normal range. No significant difference between the three treatments (baseline 0.058 ± 0.004; placebo 0.061 ± 0.004; LO 0.066 ± 0.006; FO 0.065 ± 0.006). Units not reported.

Fasting insulin: No significant difference between the three treatments, but a trend towards lowering the fasting insulin was observed in the LO and FO group.

Insulin sensitivity: A non-significant ↓ (p=0.06) with FO.  No change with LO.

Glucose effectiveness: No significant change with LO or FO. 

Acute insulin response to glucose: No effect of LO or FO.

Glucose tolerance: No significant change with LO or FO.



	McVeigh et al. 1994

Arterioscler Thromb 1994;14:1425-1429

[Ireland]
	Randomized, double-blind, placebo-controlled, crossover trial.
	6 weeks on fish oil or placebo followed by 6 weeks of washout period. After the washout period the treatments were switched for 6 weeks.
	3 g/d EPA + DHA (1.8 g/d EPA, 1.2 g/d DHA; MAXEPA) (fish oil)

Placebo: olive oil.

Compliance:

Capsule count, platelet membrane FA analysis.


	20 (16 men, 4 females) subjects with NIDDM were recruited from diabetic clinic in Belfast. Diabetes was controlled with diet alone or diet + hypoglycemic drugs. Subjects were not taking any cardiovascular drugs.
	Fasting glucose: NS ↑ with fish oil (11.4 (CI 9.7- 13.3) mmol/l, p=0.07) compared to baseline  (10.2 (CI 8.9-11.4) mmol/l).



	Morgan et al. 1995

Diabetes Care 1995;18(1):83-86

[U.S.]
	Randomized, double-blind,  trial.
	12 weeks of treatment

Initial baseline period

4 week post-treatment phase
	10.098 g/d EPA + DHA (5.184 EPA, 4.914 DHA, from 18 g of fish oil) 

5.049 g/d EPA + DHA (2.592 g/d EPA, 2.457 g/d DHA, from 9 g of fish oil) 

9 g/d corn oil

18 g/d corn oil

Compliance:

Capsule count
	40 (18 men, 22 women) hyperlipidemic patients with NIDDM were recruited.  

18 g/d fish oil group: n=10

9 g/d fish oil group: n=10

18 g/d corn oil group: n=10

9 g/d corn oil group: n=10


	Fasting glucose: No significant differences between the groups or over time within the group (fish oil: 0 week 10.4 ± 3.4, 6 weeks 12.2 ± 3.5, 12 weeks 11.6 ± 3.4 mmol/l; corn oil: 0 week 11.6 ± 3.5, 6 weeks 12.1 ± 3.3, 12 weeks 12.4 ± 3.5 mmol/l).

Glycated hemoglobin: No significant differences between the groups or over time within the group No significant differences between the groups or over time within the group (fish oil: 0 week 7.3 ± 1.5, 6 weeks 7.6 ±1.5, 12 weeks 7.7 ± 1.7 mmol/l; corn oil: 0 week 7.6 ± 1.7, 6 weeks 7.7 ± 1.9, 12 weeks 7.8 ± 2.0 mmol/l).



	Nakamura et al.  1998

In vivo 1998;12:311-314

[Japan]
	Clinical trial.
	12 weeks (3 months) 
	1.8 g/d EPA (1800 mg/d of EPA ethyl esters)

0.9 g/d EPA (900 mg/d of EPA ethyl esters)

Compliance: Plasma EPA concentration


	10 subjects with NIDDM. 

Some subjects were treated for hyperlipidemia.

EPA 1800 mg/d: n=4

EPA 900 mg/d: n=6


	Glycated hemoglobin: No significant ↓ was observed with EPA supplementation.



	Rivellese et al. 1996

Diabetes Care 1996;19(11):1207-1213

[Italy]
	Randomized, double-blind, placebo controlled with a parallel group sequence.


	24 weeks (6 months)

The subjects underwent a 4-week washout period during which they were stabilized on isoenergetic diet and hypoglycemic treatment and all hypolipidemic drugs were withdrawn.  After the washout period all subjects consumed placebo capsules for 3 weeks during the run-in period.  After the run-in period treatments were assigned to the subjects
	2.5 g/d EPA + DHA (0.96 g/d EPA and 1.59 g/d DHA) for the first 2 months.  The dose was reduced to 1.7 g/d EPA + DHA (0.64 g/d EPA and 1.06 g/d DHA) for the remaining 4 months) (fish oil group)

Placebo: olive oil (the olive oil dose was also reduced after 2 months0.

Compliance:

RBC phospholipid FA analysis.
	16 hypertriglyceridemic patients with NIDDM were recruited from diabetic clinic.  Some patients had moderate arterial hypertension.

Multicenter trial.

Fish oil: n=8

Placebo: n=8
	Fasting glucose: No significant change with fish oil (baseline 10.2 ± 1.2 mmol/l, 6 months 10.9 ± 0.5 mmol/l)

Postprandial glucose: No significant change with fish oil (baseline 12.9 ± 1.8 mmol/l, 6 months 12.1 ± 1.7 mmol/l)

Fasting insulin: Significant ↑ (p<0.01) with fish oil (105.6 ± 15.6 pmol/l) compared to baseline (75 ± 9 pmol/l). The net change after fish oil supplementation was not significantly different from the net change after placebo.

Postprandial insulin: No significant change with fish oil or placebo and no significant differences between the groups.

Glycated hemoglobin: Slight but non-significant ↑ in both groups (fish oil 1%, placebo 0.7%).  No group differences in the net change. 



	Rossing et al. 1996

Diabetes Care  1996;19(11):1214-1219.

[Denmark]
	Randomized, double-blind parallel placebo controlled trial.
	52 weeks (1 year)
	4.6 g/d of EPA + DHA (2 g/d EPA and 2.6 g/d DHA from 21 ml of cod-liver oil given as Eskisol Fish oil Emulsion) (cod-liver oil group)

21 ml of olive oil (olive oil group)

Compliance:

Fatty acids in platelets.


	29 IDDM patients with persistent albuminuria were recruited from outpatient clinic at Steno Diabetes Center during 1992.

Cod-live oil: n=14

Olive oil: n=15


	Glycated hemoglobin: NS change in both groups.

Data on endpoints assessing kidney function is not reported in this summary.



	Sheehan et al. 1997

Am J Clin Nutr 1997;66:1183-1187

[U.S.]
	Controlled sequential study
	4 weeks on fish oil treatment followed by 4 weeks on fish oil + pectin followed by 4 weeks of follow-up control period.

The fish oil treatment period was considered a run-in period for fiber treatment period.
	6 g/d n-3 FAs from 20 g/d of fish oil (MaxEPA)

15 g/d pectin

Compliance:

FA analysis
	15 (12 men, 3 women) nonobese subjects with NIDDM were recruited. Diet or diet + oral agents or diet + insulin was used to control diabetes. 

All subjects were treated with fish oil for 4 weeks followed by fish oil + pectin followed by control period. During the control period the subjects did not receive fish oil or pectin treatment and followed their diabetic diet.
	Fasting glucose: NS change with fish oil (7.88 ± 2.6 mmol/l), fish oil + fiber (7.72 ± 2.6 mmol/l) compared to baseline (7.72 ± 2.7 mmol/l).

Postprandial glucose: NS change with fish oil (10.77 ± 4.9 mmol/l), fish oil + fiber (10.44 ± 5.1 mmol/l) compared to baseline (10.38 ± 5.3 mmol/l).

Fasting insulin: NS change with fish oil (159 ± 102 pmol/l), fish oil + fiber (131 ± 71 pmol/l) compared to baseline (140 ± 81 pmol/l).

Glycated hemoglobin: NS change with fish oil (6.5 ± 2.0%), fish oil + fiber (6.7 ± 2.6%) compared to baseline (7.0 ± 2.7%).

Glycated albumin: NS change with fish oil (2.2 ± 1.0%), fish oil + fiber (2.7 ± 1.8%) compared to baseline (2.5 ± 1.7%).



	Sirtori et al. 1997

Am J Clin Nutr 1997;65:1874-81

[Italy]
	Randomized, double-blind, placebo-controlled trial.

Multicenter.


	24 weeks (6 months)

Run-in period was ≥ 4 weeks.

2 months on high dose of EPA+DHA

4 months on low-dose of EPA+DHA


	2.580 g/d (2580 mg/d) of EPA+DHA as ethyl esters for 2 months (high dose).

(Esapent capsules)

1530 mg/d EPA 1050 mg/d DHA 

1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 4 months (low dose)

1020 mg/d EPA 700 mg/d DHA 

Compliance: capsule counts


	935 subjects

Treatment: 470 subjects

Placebo: 465 subjects

Subjects with either type IIB or IV hyperlipoproteinemias with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.
	Fasting glucose: No significant change with n-3 (baseline 8.26 ± 2.17; 6 months 8.16 ± 2.05 mmol/l) or with placebo (baseline 8.14 ± 2.06; 6 months 7.93 ± 2.05 mmol/l).

Glycated hemoglobin: No significant change with n-3 (baseline 7.25 ± 1.56; 6 months 7.05 ± 1.64 mmol/l) or with placebo (baseline 7.14 ± 1.63; 6 months 6.89 ± 1.42 mmol/l).

Insulinemia: No significant change with n-3 (baseline 115.9 ± 64.0; 6 months 112.0 ± 50.7 mmol/l) or with placebo (baseline 111.6 ± 57.2; 6 months 119.7 ± 84.5 mmol/l).

Oral glucose tolerance: No effect of n-3 FAs.



	Sirtori et al. 1998

Atherosclerosis  1998;137:419-427

[Italy]
	Open phase.

Multicenter.


	24 weeks (6 months)


	1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 6 months; 1020 mg/d EPA 700 mg/d DHA; ESAPENTR) 

Compliance: EPA and DHA levels in plasma and RBCs


	863 subjects were given fish oil treatment.

Subjects with either type IIB or IV hyperlipoproteinemia with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.

5 subjects (total 868) withdrew because of worsening of NIDDM.   
	Fasting glucose: No difference in fasting glucose at the end of 12 months of the study in patients from either the n-3 or placebo group in phase I.  NIDDM patients showed no changes after 1 year of n-3 treatment or 6 months for those who got placebo for the first 6 months.

Glycated hemoglobin: NIDDM patients showed no changes after 1 year of n-3 treatment or 6 months for those who got placebo for the first 6 months.

Insulinemia: NIDDM patients showed no changes after 1 year of n-3 treatment or 6 months for those who got placebo for the first 6 months.




C. Safety of Omega-3 Fatty Acids (EPA and DHA):  LDL Cholesterol, Total Cholesterol and HDL Cholesterol


In 1993, FDA expressed concern about use of EPA and DHA and resulting increases in LDL cholesterol.  Based on the 1997 general recognition of the safety of menhaden oil, FDA concluded that up to 3 g of DHA and EPA/day are safe with respect to their effect on LDL cholesterol.

To further confirm the safety of the ingredients, a reanalysis of a review published in 1996 by Harris examining published placebo-controlled trials using practical amounts of omega-3 fatty acids (EPA and DHA) was undertaken.  Studies included in the summary were required to meet the following criteria:  placebo-controlled with either crossover or parallel design; no more than 7g of EPA and DHA/day as a dietary supplement; at least two weeks in duration; triglyceride effects provided in the data with baseline values being reported; all types of patients enrolled; and publication in English.  Harris included 60 publications in his analysis.  An additional 21 published since the 1996 analysis have been included here in a re-analysis.
  

In 1996, Harris found net changes across studies in serum lipoprotein levels as a result of omega-3 fatty acid (EPA and DHA) treatment in both normal lipidemic and hyperlipidemic individuals.  These data were re-analyzed thanks to Dr. Harris’ kind gesture to providing the JOINT TASK GROUP with the raw data from his 1996 publication.  

In these trials, net mean serum LDL changes are significant with a net change in normal lipidemic individuals of 3.5% (p<0.03) and a net change of 5.9% (p<0001) in hyperlipidemic individuals.  These results are consistent with Harris’ 1996 findings of 4% in normal lipidemic individuals and 7% in hyperlipidemic individuals.  Figure 4 demonstrates the effects of omega-3 fatty acids (EPA and DHA) on serum LDL levels in normal lipidemic (triglyceride < 2mM) and hyperlipidemic (triglycerides > 2mM) individuals.  
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Figure 4

In his 1996 review, Harris found that while LDL levels increased in short term, they appeared to return to baseline with time.  The bubble graphs below are an elaboration on Harris’s hypothesis.  The studies which have been included in the reanalysis are graphed according to length of study vs. fractional change in LDL levels vs. placebo.  The size of each point or “bubble” is proportional to the dose used in the study.  Only in the hyperlipidemic population were conducted for extended periods of time.  The graphs demonstrate, especially in the high triglyceride populations, LDL may increase for a period but that levels do return to baseline with time further confirming FDA’s previous conclusions.  The relationship is less clear in the normal triglyceride subjects; however, the longest study conducted in this group was approximately 70 weeks. 

Figure 5:  Effect of Study duration on LDL Levels at intakes up to 7 g/day of Omega-3 Fatty Acids (EPA and DHA) in Hyperlipidemic and Normal Lipidemic Populations
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Figure 6:  Effect of Study duration on LDL Levels at Intakes up to 3 g/day of Omega-3 Fatty Acids (EPA and DHA) in Hyperlipidemic and Normal Lipidemic Populations
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When examining these figures and data, it should be taken into account that these graphs represent net mean changes of a number of studies.  Each study was designed differently, was conducted for different amounts of time, and was analyzed under varied circumstances.  Taking all these differences into account, these figures provide a graphic summarization of the findings of these studies and should only be interpreted as a summary.   

In the Harris (1996) review, he suggested that the observed increase in LDL cholesterol levels might not persist.  The bubble graphs above suggest that this may in fact be true for long term studies.  This issue was examined further by identifying the clinical trials of EPA and DHA included in this review that provided interim LDL cholesterol analyses.  Only those studies that provided LDL cholesterol concentrations at baseline, at 6 weeks or more, and at 12 weeks or more were examined.  This selection criterion was based on the clinical observation that cholesterol levels stabilize after approximately four to six weeks.  Only five studies provided interim results.  These are presented as short-term studies of no more than 12 weeks duration with an interim analysis at 6 or 8 weeks, and long-term studies of at least 12 months with various interim analyses.  These are summarized in the following tables.

	Summary of LDL Cholesterol Concentrations 

at Baseline, Interim Time Periods, and Study Completion

For EPA/DHA Supplementation Studies of 12 Weeks Duration

	Reference

(no.  of subjects)
	Intake

(g/day)
	LDL Cholesterol (mmol/L) at WEEKS:
	% change from baseline

	
	
	Baseline
	3
	4
	6
	8
	9
	12
	

	Baker and Najadah (1996)

(n=20)
	0.285 g 

pre-men1
	4.11
	
	4.25
	
	3.75
	
	3.65
	-11%

	
	0.285 g

post-men1
	4.25
	
	4.21
	
	4.44
	
	4.17
	-1.9%

	Adler and Holub (1997)

(n=10)
	3.6 g
	4.42
	4.75
	
	4.78
	
	4.94
	4.81
	8.8%

	Morgan et al. (1995)

(n=20)
	7.5 g2
	3.71
	
	
	4.04
	
	
	4.08
	10%

	NOTE: Blank cells indicate that data were not provided at that timepoint.

1Pre-menopausal (premen) and post-menopausal (postmen)

2Mean intake of the two study groups, 5 g/day and 10 g/day, whose results were combined by the authors


	Summary of LDL Cholesterol Concentrations

at Baseline, Interim Time Periods, and Study Completion

For EPA/DHA Supplementation Studies of at Least 12 Months Duration

	Reference
	Intake

(g/day)
	LDL Cholesterol (mmol/L) at MONTHS:
	% change from baseline

	
	
	Baseline
	1
	6
	12
	18
	24
	

	Von Schacky et al. (1999)

(n=111)
	3.4 g 

(months 1-3)

1.7 g 

(months 4-24)
	4.10
	4.05
	4.30
	4.20
	4.10
	3.85
	- 6.1%

	Rossing et al. (1996)

(n=14)
	4.6 g
	2.93
	
	3.41
	3.52
	
	
	20%

	NOTE: Blank cells indicate that data were not provided.


With only five studies examining interim endpoints conducted in different numbers of subjects and varying doses examining interim time points, it is difficult to draw conclusions or analyze for trends.  One point that should be noted when examining the tables above, is intake.  The Baker & Najadah study and Von Schacky study utilized lower intakes such as those that would be reccomended for a health claim.  These studies showed a decrease in LDL levels with increased study duration.  Studies which demonstrated persistent increases in LDL levels were conducted using intakes over 3 g/day (the level FDA has determined as safe.)

The transient increase in LDL observed in published studies is being hypothesized to be due to a non-pathogenic change in binding affinity of LDL and VLDL with Omega-3 fatty acid (EPA and DHA) intake.  HSU, 2000 has extracted lipoprotein fractions from omega-3 fatty acid (EPA and DHA) treated subjects.  The VLDL subfraction from EPA and DHA treated individuals had a higher affinity for fibroblast binding than did LDL subfraction.  The increase in affinity (possibly due to conformational changes with EPA and DHA treatment) for VLDL and decrease for LDL in affinity for LDL receptors on cellular surfaces would result in more LDL being retained in plasma.  Thus, the recent study by HSU, 2000 provides the explanation for increases in LDL subfraction observed with omega-3 fatty acid treatment being due to a decreased clearance of the LDL fraction  and challenges the hypothesis that the observed increase would be due to an increase in cholesterol biosynthesis. 

In the reanalysis of the Harris data, there were no significant changes in total cholesterol, and only a small but significant increase in HDL cholesterol in normal lipidemic subjects (4.5%, p<0.04) with omega-3 fatty acid treatment.  These data are represented in Figure 5 and 6.
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Table 13 summarized studies published 1992-2000 that included an LDL measurement in the protocol.  As indicated in the previous summary, while LDL may increase in shorter term studies, recent data suggest the increase is non-pathologic and due to a decrease in clearance of the LDL subfraction not an increase in cholesterol biosynthesis.  At doses less that 3 g/day omega-3 fatty acids (EPA and DHA), the increase in LDL appears to abate with time.

	Table 13

Safety of Omega-3 Fatty Acids (EPA and DHA) Clinical Trials Published 1992-2000 Including an LDL Measure in the Protocol

Shaded rows represent an effect of Omega-3 Fatty Acids (EPA and DHA)

Only LDL measures summarized here

	Reference
	Study design
	Duration
	Intake 
	Subjects
	Results

	Adler and Holub 1997

Am J Clin Nutr 1997;65:445-50

[Canada]
	Randomized, single-blind, placebo-controlled, trial.
	12 weeks

3 weeks run-in period before 12 week treatment period.
	3.6 g/d of EPA+DHA (Nupulse, fish oil capsules) 

2.160 g/d EPA, 1.440 g/d DHA.

Four groups: 

5) Fish oil + garlic placebo 

6) garlic + fish oil placebo 

7) fish oil + garlic  

8) garlic placebo + fish oil placebo 

Compliance: 

serum phospholipid fatty acid analyses, capsule count.


	46 hypercholesterolemic men.

Fish oil: 10 subjects

Garlic: 12 subjects

Fish oil + garlic: 13 subjects

Placebo: 11

The inclusion criteria was total cholesterol > 200 mg/dl.
	LDL: increased significantly with fish oil at 3 weeks and persisted until 12 weeks.

At 3 weeks, significant ( (4.75 ± 0.32 mmol/l, +8.5%) compared to baseline (4.42 ± 0.88 mmol/l

 p < 0.05) and placebo (4.19 ± 0.25 mmol/l).

At 6 weeks, significant (  (4.78 ± 0.41 mmol/l) compared to baseline (4.42 ± 0.88 mmol/l, p < 0.05) and placebo (4.16 ± 0.27 mmol/l, p<0.05).

At 9 weeks, significant (  (4.94 ± 0.43 mmol/l) compared to baseline (4.42 ± 0.88 mmol/l, p < 0.001) and placebo (4.19 ± 0.28 mmol/l, p<0.05).

At 12 weeks, significant (  (4.81 ± 0.40 mmol/l) compared to baseline (4.42 ± 0.88 mmol/l, p < 0.05) and placebo (4.26 ± 0.31 mmol/l, p<0.05).

Insignificant changes in the placebo group during the study.



	Axelrod et al. 1994

Diabetes Care 1994;17(1):37-44

[U.S.]
	Randomized,

Double-blind,

Controlled trial.
	6 weeks

6 week washout
	2.5 g/d EPA+DHA

1.5g/d EPA

1 g/d DHA

(SuperEPA capsules)

Control:  Safflower oil

Compliance:  interviews mid-study
	18 patients 

w/NIDDM

and meeting HbA1C and hemoglobin criteria.

9 test; 9 control


	LDL: NS effect of fish oil (data not given).



	Baker and Najadah 1996

Sports Med Training and Rehab 1996;6:287-297

[Kuwait]
	Randomized, controlled trial
	12 weeks
	0.285 g/d of EPA+DHA

(Maxepa, 171 mg/d EPA  and 114 mg/d DHA)

(Fish oil group)

Exercise group

Exercise + fish oil group

Control group (daily lifestyle)

Compliance: Not measured
	70 women selected from a larger voluntary cohort.

The subjects did not have CHD and were sedentary.

Premenopausal group: 35 women

Postmenopausal group: 35 women

The pre and postmenopausal women were divided into 4 groups

Exercise group: 20 women (pre + postmenopausal)

Exercise + fish oil group: 20 women (pre + postmenopausal)

Fish oil group: 20  women (pre + postmenopausal)

Control group: 10 women (pre + postmenopausal)


	LDL: 

premenopausal: NS ( at 4 (4.25 ± 0.71 mmol/l) and 8 weeks (3.75 ± 1.06 mmol/l) but significantly at 12 weeks (3.65 ± 0.87 mmol/l, p≤0.05) with fish oil compared to baseline (4.11 ± 0.95 mmol/l).

postmenopausal: NS ( at 4 (4.21 ± 0.76 mmol/l) and 8 weeks (4.44 ± 0.74 mmol/l) but significantly at 12 weeks (4.17 ± 0.74 mmol/l, p≤0.05) with fish oil compared to baseline (4.25 ± 0.58).

In the control group insignificant ( in premenopausal women compared to baseline (baseline 3.17 ± 0.53, 4 weeks 3.23 ± 1.03, 8 weeks 3.25 ± 0.37, 12 weeks 3.60 ± 0.18 mmol/l).

In the control group NS change in postmenopausal women compared to baseline (baseline 4.12 ± 0.92, 4 weeks 4.15 ± 1.08, 8 weeks 4.06 ± 1.08, 12 weeks 4.12 ± 1.00 mmol/l).



	Balestrieri et al. 1996

Recenti Progressi in Medicina 1996;87(3):102-105

[Italy]
	Randomized, double-blind, controlled, cross over.
	4 weeks of each treatment

separated by a 4 week washout
	5.1 g/d of EPA+DHA (Esapent fish oil capsules, 6g fish oil) 

2.55 g/d EPA

2.55 g/d DHA

6 g/d of olive oil in control group

Compliance:

Not reported
	14 patients with familial hypercholesterolemia (FH).  Three had established CHD.  All maintained Step 1 AHA diet and treatment with simvastatin throughout the trial.

Fish Oil : 7 subjects

Olive Oil: 7 subjects


	LDL: no significant variation (228 ± 46 vs. 228 ± 50 mg/dl) compared to baseline.



	Barstad et al. 1995

Blood Coagulation and Fibrinolysis 1995;6:374-381

[Norway]
	Open study

(Not randomized, not blinded, not controlled)
	12 weeks
	2.4 g/d  n-3 FAs (Triomar capsules containing 60% n-3, 30% EPA, 20% DHA)

Control:  none

Compliance:  

method not reported.
	15 healthy males


	LDL:  NS effect of n-3 FAs



	Berrettini et al. 1996

Thrombosis & Haemostasis 1996;75(3):395-400

[Italy]
	Randomized

Double-blind, controlled trial.
	16 weeks


	3 g/d EPA+DHA ethyl esters

EPA:DHA = 1.46

(Seacor capsules)

Control: corn oil
	39 w/ chronic vascular atherosclerotic diseases.

Test: 20; Control: 19

1 dropout placebo group

Compliance:  

Capsule count
	LDL: ( (+33%, p=0.0013) after 2 weeks; slow ( thereafter (+27%, p=0.0013 after 16 weeks). Over all significant ( (p=0.0089) with fish oil. 



	Chin and Dart 

1994

Clin Exp Pharma Physiol

1994;21:749-55

[Australia]
	Randomized, patient-blind, placebo controlled study design.
	4 weeks (28 days)
	5.88 g/d EPA + DHA (3.56 g EPA and 2.32 g DHA, given as 20 g/d maxEPA capsules, which is equivalent to approximately 340 g of mackerel or 500 g salmon).

Placebo was a mixture of celestial, safflower and olive oils given in capsules at 20 g/d. This mixture has previously been shown to have no effect on forearm vascular reactivity.
	23 subjects

7 normal TC controls (males, mean age 52.3 ± 3.3 years).

9 high-TC controls (7 males and 2 females, mean age 49.6 ± 4.2 years); 5 were previously untreated and 4 had tx (simvastin and/or questran) withdrawn from a minimum of 4 weeks prior to study.

6 hypercholesterolemic subjects (6 males and 1 female; mean age 44.3 ± 4.9 years) given fish oil.  These subjects were either previously untx, or their lipid-lowering therapy was withdrawn for a minimum of 4 weeks, during which time they consumed mixed oil placebo capsules before switching to fish oil capsules.

6 (4 males, 2 females) untreated subjects were treated with lipid lowering drugs for 4 weeks.
	LDL: Mean LDL levels were higher (89%) at the time of the study in hypercholesterolemic subjects compared to the control subjects. Dietary fish oil (6.97 ± 0.73 mmol/l) had no effect on LDL levels in hypercholesterolemic subjects compared to baseline (6.29 ± 0.38 mmol/l). ( significantly with lipid-lowering therapy.



	Christensen et al. 1995

Nutr Res 1995;15(1):1-8

[Denmark]


	Randomized,

Double-blind,

Placebo-controlled trial.
	16 weeks
	4.3 g/d EPA+DHA

(Pikasol triglyceride capsules) (fish oil group)

Control:  corn oil

Compliance: 

Plasma FAs analysis
	19 patients discharged from Aalborg Hospital Dept Cardiology with diagnosis of ventricular tachyarrhythmia.

Test: 9; Control: 10


	LDL: NS ( with fish oil (4.9 mmol/l) compared to baseline (4.5 mmol/l). Significant ( with control (5.4 mmol/l) compared to baseline (6.1, p<0.05)



	Clandinin et al. 1997

Biochimica et Biophysica Acta 1997;1346:247-252

[Canada]
	Randomized, double-blind, placebo-controlled, crossover trial.

All subjects were first asked to consume placebo (olive oil) for 3 months and then randomized to either n-3 from fish oil or n-3 from flaxseed oil for 3 months.  The treatments were then switched for the next 3 months.
	12 weeks (3 months) on fish oil

3 months on flaxseed oil

3 months on olive oil (placebo)
	35 mg/kg bw/d of EPA+DHA (fish oil group) 

35 mg/kg bw/d of 18:3n-3 from flaxseed (flaxseed oil group)

Olive oil (placebo group) 

Compliance:

phone call
	26 healthy, normal, free-living,  non-smoking  subjects.
	LDL: NS ( with fish oil (2.73 ± 0.15 mmol/l), flaxseed oil (2.64 ± 0.13 mmol/l) and olive oil  (2.57 ± 0.15 mmol/l) compared to baseline (2.22 ± 0.15 mmol/l).

	Conquer and Holub 1996

J Nutr 1996;126:3032-3039

[Canada]
	Randomized, double-blind, controlled study.
	6 weeks (treatment)

3 week washout period.
	1.62 g/d DHA (from algae, encapsulated triglyceride oil, DHASCOTM)

Control group: vegetable oil

Compliance: 

capsule count, serum and platelet phospholipid FA levels.
	24 young healthy vegetarians (12 males, 12 females) from the Guelph community who reported no intake of meat for the past 6 months were recruited. 

DHA group: 12 subjects (6 males and 6 females)

Control group: 12 subjects (6 males and 6 females)


	LDL: NS ( at 3 (1.97 ± 0.21 mmol/l) and 6 weeks (1.86 ± 0.17 mmol/l) compared to baseline (1.99 ± 0.18 mmol/l) with DHASCO. NS ( at 3 weeks (2.02 ± 0.18 mmol/l), but significant ( at 6 weeks (2.29 ± 0.18 mmol/l) compared to baseline (2.10 ± 0.18 mmol/l) in the control group.



	Davidson et al. 1997a

Journal of American College of Nutrition 1997;16(3):236-243

[U.S.]


	Randomized, double-blind, placebo-controlled study with 3 parallel groups.
	6 weeks

6 week dietary run-in period

4 weeks placebo run-in period followed by 6 weeks on treatment with placebo or DHA.


	2.5 g/d of DHA as triglyceride (6 g/d of DHASCO®, produced from microalgae)

1.25 g/d of DHA + placebo (3 g/d of DHASCO)

6 g/d of placebo (mixture of corn and soybean oil)

Compliance: 

Measured (method not specified)


	26 subjects with CHL (LDL 130-220 mg/dl; TG 150-400 mg/dl) were recruited from Chicago.

2.5 g/d DHA group: 9 subjects

1.25 g/d group: 9 subjects

Placebo group: 8 subjects (1 subjects dropped out due to personal reasons)
	LDL: ↑ significantly (13.6 ± 2.3%, p<0.001) in the 2.5 g/d DHA group. NS changes from baseline in the placebo (-2.4 ± 4.7%) and in 1.25 g/d DHA groups (+9.3 ± 5.6%).
A dose-dependent ↑ in LDL was observed with increasing doses of DHA (r=0.35, p<0.09). 



	Eritsland et al. 1994a

Fibrinolysis 1994;8:120-125

[Norway]
	Randomized

Controlled trial, but no placebo
	26 weeks

(6 months)
	4.4 g EPA+DHA

ethyl esters

(4 g K85 highly concentrated fish oil)

Control: Medication alone (ASA or Warfarin)

2X2 factorial design:

1. ASA (16)

2. ASA + n-3 (15)

3. Warfarin (13)

4. Warfarin+n-3 (14)

Compliance:

Not reported


	58 w/ coronary artery disease that underwent bypass grafting.  TG ( 1.5 mmol/l.

Test:  29

Control:  29

90+% males each group.


	LDL:  An average, ( (-0.41 mmol/l) with fish oil compared to baseline (5.38 (range 4.39-7.67) mmol/l).  In control group an average ( (- 0.37 mmol/l) compared to baseline (5.23 (range 2.36-8.96) mmol/l). No significant differences between the groups.

	Eritsland et al. 1994b

Scand J Clin Lab Invest

1994;54;273-280

[Norway]
	Randomized controlled trial
	24 weeks (6 months)
	3.4 g/day EPA+DHA (K 85 fish oil concentrate, 4 g of fish oil)

2.07 g/day EPA

1.28 g/day DHA

Control group

Compliance:

FA analysis


	57 patients suffering from stenosing coronary artery disease who had undergone coronary artery bypass grafting (CABG) with elevated serum TG levels, but not defined to have diabetes

All patients received either aspirin or warfarin

Fish oil group: 28 patients

Control group 29 patients
	LDL: no significant differences compared to control.



	Eritsland et al. 1995a

Am J Clin Nutr 1995;61:831-6

[ Norway]
	Randomized

Controlled trial, no placebo 

(Not blinded)
	36 weeks

(9 months)
	3.4g/d EPA+DHA

2.1 g/d EPA

1.3 g/d DHA

(4 g/d Omacor fish oil)

Control:  Unsupplemented

Compliance:

Serum Fas
	511 patients 

w/stenosing coronary artery disease who were undergoing bypass surgery.

260 test

251 control

(99 drop outs)

@85% males
	LDL: NS ( with fish oil (5.11 ± 1.18 mmol/l) compared to baseline 4.59 ± 0.97 mmol/l). NS ( (5.03 ± 1.25 mmol/l) in the control group compared to baseline 4.61 ± 1.09 mmol/l). No significant differences between groups



	Eritsland et al. 1996

Am J Cardiol 1996;77:31-36

[Norway]
	Randomized, controlled trial.
	52 weeks (1 year)
	3.32 g/d of EPA+DHA (Omacor® fish oil capsules as ethyl esters) 

EPA=2.04 g/d DHA=1.28 g/d 

Treatment: fish oil capsules + either warfarin or aspirin

Control:  warfarin or aspirin  

Compliance: 

serum phospholipid fatty acid analyses, capsule count.
	556 patients admitted for coronary artery bypass grafting.

Treatment: 289 subjects

Control: 267 subjects 


	LDL: Significant ( with fish oil (198 ± 45 mg/dl) compared to baseline (180 ± 41 mg/dl, p < 0.001). Significant ( in the control group (195 ± 48 mg/dl) compared to the baseline (181 ± 44 mg/dl, p < 0.001). No significant difference between groups



	Fasching et al. 1996

Horm Metab Res 1996;28:230-236

[Austria]
	Randomized, open, crossover trial.
	2 weeks

The subjects underwent a 2-month run-in phase. Then they were randomly assigned to either fish oil or Gemfibrozil for 2 weeks.  After 2 weeks the treatments were reversed with a 8-week washout period between the treatments.
	4.674 g/d EPA + DHA as triacylglycerols (2.890 g/d EPA and 1.784 g/d DHA, EPAX5000TG) (fish oil)

Gemfibrozil 900 mg and equaled 25% of the ingested molar amount of n-3 FAs.

Compliance:

Plasma EPA and DHA levels.
	10 hyperlipidemic subjects with NIDDM were recruited in the diabetes outpatient clinic. 

Initially 13 subjects were recruited but 3 subjects were excluded for the following reasons: one subject developed acute pancreatitis, one subject had problems with venous blood sampling and one patient left the country.
	LDL: No significant ↓ with fish oil (baseline 4.86 ± 1.22 mmol/l, fish oil 4.78 ± 1.24 mmol/l), but a 15% ↓ (p<0.01) with Gemfibrozil treatment.
 

	Fisher et al. 1998

J Lipid Res 1998;39:388-401

[U.S.]
	
	3 weeks (21 days)

The subjects were fed safflower oil for 21 days and then fish oil for 21 days with a 1-month washout period between the two diets.
	0.249 g/d (249 mg/g of EPA +DHA (1 g menhaden oil capsules)) (fish oil group)

<1 mg/g of n-3 oils from safflower (safflower group)

Compliance:

Not reported
	5 NIDDM subjects (1 female and 4 males) were recruited and admitted to the Clinical Research Center.  The subjects received a weight maintenance diet for the duration of the study.
	LDL: No significant ↑ with fish oil (average: safflower 77 mg/dl, fish oil 107 mg/dl, p<0.08)


	Goh et al. 1997

Diabetologia 1997;40:42-52

[Canada]
	Randomized, double-blind, crossover trial.
	12 weeks (3 months) on each treatment (fish oil or linseed oil) with an initial 3-month olive oil placebo period.

The subjects were assigned to a high polyunsaturated/saturated group (high P/S, n=10) or a low polyunsaturated/saturated group (low P/S, n=18) based on 7 day diet analysis. They were then given olive oil for 3 months.  After the placebo period the treatments were started in each group.
	35 mg/kg/d of EPA+DHA (fish oil group)

35 mg/kg/d of linolenic acid: Linseed oil group

Olive oil: placebo

Compliance:

EPA and DHA levels in lipoproteins, pill counts, telephone or personal interview
	28 NIDDM patients were recruited from the outpatient Metabolic Clinic at the University of Alberta Hospital.  
	LDL: Fish oil and linseed oil did not affect the plasma LDL levels. Low P/S group: fish oil 4.08 ± 0.23, linseed oil 3.98 ± 0.31, olive oil 3.79 ± 0.19 mmol/l.  High P/S group: fish oil 3.35 ± 0.23, linseed oil 3.20 ± 0.20, olive oil 3.33 ± 0.21 mmol/l.



	Goode et al. 1997

Circulation

1997;96:2802-2807

[UK]
	Randomized, double-blind, placebo controlled trial
	12 weeks (3 months)
	3 g/day EPA+DHA (Maxepa fish oil capsules,  assumed 1 g capsules for a total of 10 g/day oil) 1.8 g/day EPA,

1.2 g/day DHA

Control group: olive oil (assume 1 g capsules for 10 g/day oil)

Compliance:

Pill count
	28 subjects recruited either through the hospital (treatment) or by advertisement (control)

Study group:  8 hypercholesterolemic  (HC) patients and 6 healthy age-sex matched control individuals 

Control group: 8 hypercholesterolemic  (HC) patients and 6 healthy age-sex matched control individuals
	LDL: NS ↓ with fish oil in HC patients (5.98 ± 0.16 5.77 ± 0.15 mmol/l) and control patients (3.13 ± 0.34 – 3.06 ± 0.29 mmol/l) compared to baseline.



	Gray et al. 1996

Pharmacotherapy

1996;16(2):295-300

[U.S.]
	Randomized, double-blind controlled trial
	8 weeks
	3.4 g/day EPA + DHA (menhaden oil produced by NMFS and provided by NIH, 18 g of total oil)

2.16 g/day EPA

1.28 g/day DHA

Control group: 18 g/day corn oil

Compliance:

Pill count
	19 subjects (all male) with essential hypertension which was not optimally controlled with one or more antihypertensive drugs

fish oil group: 9 subjects

control group: 10 subjects

All subjects continued to take antihypertensive drugs and maintain their normal dietary habits.
	LDL: significant ↑ at 4 weeks (13.5%) and at 8 weeks (19.1%) compared to baseline (both ps<0.05).



	Haban et al. 1998

Bratisl Lek Listy 1998;99(1):37-42 (ABSTRACT, foreign)

[Slovakia]


	Clinical trial.
	4 weeks (28 days)
	2.85 g/d of EPA+DHA (10 capsules of MAXEPA®)

(1.7 g/d of EPA and 1.15 g/d of DHA) 

Compliance:

Serum EPA and DHA levels
	21 NIDDM patients with dyslipoproteinemia type IV were treated with n-3 PUFA.
	LDL: Small but significant ↑ (p<0.05) with n-3 PUFA.  The LDL values increased from 3.825 ± 0.137 mmol/l at baseline to 4.365 ± 0.199 mmol/l after n-3 PUFA treatment. 



	Haglund et al. 1994

Am. J. Cardiol. 1994. 74:189-192

[Sweden]
	Not controlled

(Study A)

Double-blind, crossover (Study B)


	48 weeks

(12 months)

Study A

3 weeks 

per treatment, with a 2- week washout in- between

Study B
	9 g/day n-3 fatty acids (Study B)

4.5 g/day n-3 fatty acids, mainly EPA + DHA [from 15 ml fish oil, (ESKIMO-3)]  -Study A

Study B subjects received fish oil plus a high dose of vitamin E (1.5 IU/g) or fish oil plus a low dose of vitamin E (0.3 IU/g) -

The fish oil used contained 40%  n-3 fatty acids (19% EPA and 13% DHA)
	15 healthy subjects with normal or slightly increased serum lipids; mean age: 41 years; 11 male/4 female (Study A)

12 healthy subjects; mean age: 51 years; 10 male/2 female (Study B)
	LDL: no change


	Haglund et al. 1998

Nutr Biochem 1998;9:629-635

[Sweden]
	Double-blind, crossover trial.
	8 weeks

4 weeks on fish oil

5 weeks wash out period

4 weeks on FO+PEO.
	32% EPA+DHA mixture (30 ml fish oil (ESKIMO-3®)

19% EPA

13% DHA (fish oil group)

FO+EPO (30 ml) 

Compliance: 

interview, capsule counts, plasma phospholipids FAs analyses.


	12 healthy subjects or with moderately increased blood lipids (10 men, 2 post menopausal women) 


	LDL: NS ( with fish oil (5%) and with the oil mixture (1%) compared to the baseline.



	Hamazaki et al. 1996

J Nutr 1996;126:2784-2789

[Japan]
	Randomized, double-blind, placebo-controlled trial.
	13 weeks
	3.6 g/d of DHA-rich fish oil

10-12 capsules of DHA rich fish oil each containing 300 mg oil (49.3% DHA/100 g DHA-rich fish oil). The number of capsules taken depended on the body weight (10 capsules for ≤ 50 kg; 11 capsules for > 50 kg but ≤ 55 kg; 12 capsules for >55 kg)

Control oil: 97% soybean oil and 3% fish oil (fish oil was added so that the control oil had same smell as DHA oil capsules).

Compliance: 

capsule count
	24 (age 21-30 years) healthy non-smoking students (males and females) were recruited from Toyama Medical and Pharmaceutical University.

DHA group: 13 subjects

Control group: 11 subjects


	LDL: NS ( with DHA (2.57 ± 0.58 mmol/l) compared to the baseline (2.60 ± 0.61 mmol/l).  NS ( in the control group (2.25 ± 0.48 mmol/l) compared to the baseline (2.29 ± 0.38 mmol/l).



	Harris et al. 1997

Journal of Cardiovascular Risk

1997;4:385-391

[U.S.]
	Randomized, double-blind, prospective parallel-group placebo controlled study
	16 weeks following a 4 week dietary run-in period
	3.4 g/day EPA+DHA (Omacor concentrated EPA & DHA as ethyl esters, 4 g total supplement)

1.92 g/day EPA

1.52 g/day DHA

placebo group: corn oil

Compliance:

Study reports compliance rate, but does not state the nature of the measure.
	42 patients with elevated serum triglycerides

study group: 22 patients

control group 20 patients
	LDL: significant ↑ with Omacor from baseline (32%) compared to the placebo (2.05 ± 0.93 vs. 2.69 ± 0.98 mmol/l). Significant difference in the changes from baseline between the groups (p=0.0014).



	Hayashi et al. 1995

Curr. Ther. Res. 1995. 56:24-31

[Japan]
	Not controlled
	8 weeks
	1.8 g/day ethyl icosapentate

Compliance:

Not reported
	28 subjects with familial combined hyperlipidemia showing phenotype IIa, IIb, or IV; age range: 20-69 years
	LDL: NS change



	Herrmann et al. 1995

Am J Cardiol 1995;76:459-462

[Germany]
	Randomized, double-blind, controlled trial.
	4 weeks
	8.5 g/d of n-3 FAs (EPA+DHA and other FAs) 

12 g/d of fish oil  (fish oil group)

Rapeseed oil capsules rapeseed oil group).

Compliance: 

serum n-3 FAs analyses


	53 male subjects

Treatment: 35

Control: 18

The subjects were ischemic heart disease patients, hospitalized in a rehabilitation sanatorium.
	LDL: ↓ significantly with fish oil (-16%, p<-0.01) or rapeseed oil (-20.3%, p<0.01) compared to baseline 



	Horrocks and Yea 1999

Lipids 1999;34:S313

[Korea]
	Controlled trial.
	4 weeks
	0.2 % each of EPA and DHA in 585 ml/d of Einstein milk (DHA group) Generic milk: control group

(study 1)

Study 2:

3 Edison eggs containing DHA (DHA group)

3 generic eggs: control group

Study 3:

Chicken group: 200 g/d of chicken 

pork group: 200 g/d of pork

Both chicken and pork were enriched with DHA (DHA group)
	500 boys (14 years) were recruited (study 1)

DHA group: 250 boys

Control group:250 boys

Study 2:

DHA group: 100 women (20 years)

Control group: 100 women 

Study 3: 

Chicken group: 20 women 

Pork group: 20 women


	LDL: ↓ from 85.2 ± 6.4 to 68.1 ± 4.4 mg/dl in women consuming chicken enriched with DHA after 4 weeks. ↓ from 110.0 ± 8.0 to 91.8 ± 7.3 mg/dl in women consuming pork enriched with DHA after 4 weeks. 



	Hsu et al. 2000

Am J Clin Nutr

2000;71:28-35

[Taiwan]
	Clinical trial.
	4 weeks
	3 g/day EPA+DHA (TAMA fish oil capsules, 10 g  fish oil) 1.45 g/d EPA, 1.55 g/d DHA

Control group

Compliance:

Fatty acid analysis
	14 patients (11 men, 3 women) with hypertriglyceridemia, recruited from outpatients at the hospital.

Each patient followed the AHA step 1 diet, but with traditional Chinese composition.  Patients were instructed to discontinue any lipid lowering agents at least 8 weeks before the trial.

Control group: 11 healthy (8 men, 3 women) normolipidemic subjects with height and weight similar to study group.
	LDL: ↑ significantly with fish oil (3.33 ± 0.49 vs. 3.51 ± 0.25 mmol/l, p<0.05) compared to baseline.



	Hwang et al. 1997

Am J. Clin Nutr

1997;66:89-96

[U.S.]
	Randomized, double-blind, placebo-controlled, parallel study
	8 weeks for study 1

4 weeks for study 2

Study 1 had a 4 week run-in, while study 2 had a 2 week run in
	9 g/day n-3 PUFAs 

9 g/day menhaden fish oil capsules) (study 1)

15 g/day n-3 PUFAs (NIH/NOAA Biomedical Test material, 15 g/day menhaden fish oil capsules) (study 2)

Control group (study 1): 9 g/day olive oil  as placebo + 16 g/day olive oil incorporated into the diet

Treatment 1 (study 1): 9 g/day fish oil + 16 g/day safflower oil incorporated into the diet

Treatment 2 (study 1): 9 g/day fish oil + 8 g/day safflower oil and 8 g/day olive oil incorporated into the diet

Treatment 3 (study 1) 9 g/day fish oil + 16 g/day olive oil incorporated into the diet

Control group (study 2): 15 g/day olive oil

Treatment 1 (study 2): 6 g/day fish oil+9 g/day olive oil

Treatment 2 (study 2): 15 g/day fish oil

Study 1:  baseline diet included 8 g/day of n-6 fatty acids. 

Study 2: baseline diet included 16 g/day of n-6 fatty acids


	28 subjects for study 1 (16 male, 16 female)

34 subjects for study 2 (18 male, 18 female)

Subjects for both studies were healthy individuals with BMI between 19 and 27 , with normal BP, recruited by newspaper advertising.  

Control group (study 1): 8 subjects

Treatment 1 (study 1): 6-8 subjects

Treatment 2 (study 1): 6-8 subjects

Treatment 3 (study 1): 6-8 subjects

Control group (study 2): 11-12 subjects

Treatment 1 (study 2): 11-12 subjects

Treatment 2 (study 2): 11-12 subjects
	LDL: no significant changes were seen in any of the treatment groups from either study.



	Layne et al. 1996

J. Nutr. 1996;126:2130-2140

[Canada]
	Randomized,

Double-blind,

Controlled

Cross-over
	12 weeks

(3 mo. olive oil, 3 mo. test or control, crossover 3 mo.)
	7 g/d fish oil (example for 70 kg person)

= 35 mg/kg bw/d of olive oil, flaxseed oil, or EPA+DHA.

Compliance:

Pill counts, interviews, serum FAs analysis
	26 normolipidemics

recruited at a university campus. 

Low P/S: n=15  with P/S (0.74

High P/S: n=11 with

min. P/S 0.43 

6 drop outs due to protocol exclusion criteria (altering of fat intake & P/S group)
	LDL: 

Low P/S: NS ( with fish oil (3.01 ± 0.20 mmol/l) flaxseed oil (2.87 ± 0.15  mmol/l) and olive oil (2.83 ± 0.18 mmol/l) compared to baseline.

High P/S: NS ( with fish oil (2.35 ± 0.17 mmol/l), flaxseed oil (2.31 ± 0.19 mmol/l) and olive oil (2.20 ± 0.19 mmol/l) compared to baseline.



	Lenzi et al. 1996

Nephron 1996. 72:383-390

[Italy]
	Not randomized, open, prospective
	6 weeks
	7.7 g/day EPA + DHA (9 capsules per day of ethyl esters of n-3 FA (K-85), each capsule containing 1,000 mg fish oil yielding 85% EPA + DHA) - Study B

3 g/day EPA + DHA (12 capsules per day of n-3 FA, each capsule containing 750 mg fish oil (MaxEPA) yielding 33% EPA+DHA) – Study A

Compliance: measured by pill count, n-3 FA in plasma lipids, bleeding time, and serum thromboxane
	8 patients with chronic glomerular diseases

(age range: 19-70 years

6 male/2 female).  One pt had NIDDM;

two pts were hypertensive; five pts were hyper-cholesterolemic

3 subjects were studied twice (studies A and B) and 1 subject was studied 3 times (once on study A and twice on study B)

Study A: n=9 subjects (1 subject studied twice)

Study B: n=4 subjects (all participated in Study A also)  
	LDL: NS change



	Lungershausen et al. 1994

J. Hyperten 1994;12(9):1041-1045

[Australia]
	Randomized,

Double-blind,

Placebo-controlled,

Crossover trial.
	6 weeks n-3

(6 weeks control run-in)
	3.4 g/d EPA+DHA

(1.9 g/d EPA

1.5 g/d DHA)

(Omacor capsules)

Control:  corn oil

Compliance:

interview, capsule counts
	42 patients recruited by collaborating general practitioners in Adelaide Australia.  Patients

w/ uncomplicated essential hypertension controlled with beta-blockers or diuretic or combo.

@30% male

1 drop out
	LDL:  NS ( with fish oil (4.21 ± 0.19 mmol/l) compared to baseline (4.04 ± 0.19 mmol/l) or control (4.04 ± 0.18 mmol/l).



	Luo et al. 1998

Diabetes Care 1998;21(5):717-724

[France]
	Randomized, double-blind, crossover trial.
	8 weeks (2 months)

The subjects first underwent a 2-month dietary run- in period.  Then they were randomly assigned to either fish oil of sunflower oil treatment for 2 months.  After 2 month period the treatments were switched for another 2 months with a 2-month washout period between the treatments.
	1.8 g/d n-3 PUFA

from 6 g/d of fish oil (fish oil group)

6 g/d of sunflower oil (sunflower oil group)

Compliance:

FAs composition in plasma and erythrocyte membrane phospholipids.
	10 men with NIDDM were recruited from the outpatient clinic of the Department of Diabetes.

12 patients were initially recruited but two were excluded for the following reasons: one patient was excluded because he misunderstood the experimental design and the second patient stopped the antidiabetic drug therapy which affected his results.
	LDL: An ↑ with fish oil (2.59 ± 0.21 mmol/l) compared to baseline (2.22 ± 0.20 mmol/l) and sunflower oil treatment (2.49 ± 0.23 mmol/l).

 

	Mackness et al. 1994

Eur J Clin Nutr 1994;48:859-865

[U.K.]


	Randomized,

Double-blind,

Placebo- controlled 

Multi-center (7)
	14 weeks
	3.4 g/d EPA or DHA 

in 4 g  K-85 containing 92% n-3.

Control:  corn oil

Compliance:

Not reported.
	79 patients with primary Type IIB or IV hyperlipidemia.

Test:  41 K-85

Control:  38 corn oil

95 patients began trial, 16 drop outs

Males: 63% test, 74% control 


	LDL: NS effect of K-85 for the group.  When the subjects were divided into type IV and type IIB then a NS ( was observed with K-85 (3.93 ± 1.12 mmol/l) compared to baseline (3.60 ± 0.66 mmol/l) in type IV, and a NS ( was observed with K-84 (5.53 ± 1.33 mmol/l) compared to baseline (5.63 ± 0.69 mmol/l) in type IIB.

Corn oil placebo did not affect any parameters

	Malyszko et al. 1996

Przegl.Lek. 1996. 53:600-603 (ABSTRACT, foreign)

[Poland]
	Not controlled
	6 months
	Not quantified

Trienyl (fish oil/ omega-3 FA treatment)

Compliance: not reported.
	7 pts with glomerulo-nephritis
	LDL: NS (


	McGrath et al. 1996

Atherosclerosis 1996;121:275-283

[UK]
	Randomized, double-blind, placebo controlled crossover trial.
	6 weeks on each treatment with a 6 week washout period between the treatment. 
	3 g/d of EPA + DHA (10 capsules of Maxepa; 1.8 g/d EPA, 1.2 g/d (DHA) (fish oil group)

Olive oil: placebo group

Compliance:

Pill count, platelet membrane FA analysis.
	23 NIDDM subjects (20 males and 3 females) were recruited.  Diabetes was controlled by either diet alone or diet + hypoglycemic drugs.
	LDL: No changes in the amount or composition of LDL with fish oil compared to baseline or olive oil.
 



	McManus et al. 1996

Diabetes Care 1996;19(5):463-466

[Canada]
	Randomized, double-blind, placebo-controlled crossover trial.


	12 weeks (3 months) on each treatment

Total 9-month:

the subjects underwent a 3-month run-in period with olive oil.  Then they were randomly assigned to either FO or LO for 3 months.  After 3 months the treatments were reversed.
	35 mg/kg of EPA + DHA combined (FO group)

35 mg/kg of olive oil (placebo run-in period) 

35 mg/kg of LO

Compliance:

Capsule count
	11 NIDDM patients (3 women and 8 men) were from a tertiary care diabetic center.  None of the subjects were taking hypoglycemic drugs.
	LDL: No significant difference between the three treatments (baseline 3.79 ± 0.37; placebo 3.42 ± 0.28; LO 3.41 ± 0.28; FO 3.39 ± 0.25 mmol/l).



	Morgan et al. 1995

Diabetes Care 1995;18(1):83-86

[U.S.]
	Randomized, double-blind,  trial.
	12 weeks of treatment

Initial baseline period

4 week post-treatment phase
	10.098 g/d EPA + DHA (2.592 g/d EPA, 2.457 g/d DHA, from 18 g of fish oil) 

5.049 g/d EPA + DHA (5.184 EPA, 4.914 DHA, from 9 g of fish oil) 

9 g/d corn oil

18 g/d corn oil

Compliance:

Capsule count
	40 (18 men, 22 women) hyperlipidemic patients with NIDDM were recruited.  

18 g/d fish oil group: n=10

9 g/d fish oil group: n=10

18 g/d corn oil group: n=10

9 g/d corn oil group: n=10


	LDL: Significantly ↑ with fish oil (baseline 3.71 ± 0.78 mmol/l, fish oil 4.04 ± 0.92 mmol/l) compared to corn oil (baseline 3.87 ± 1.30 mmol/l, corn oil 3.62 ± 1.30 mmol/l) at 6 weeks, but this difference was not observed at 12 weeks (fish oil 4.08 ± 0.78; corn oil 3.87 ± 1.43). 



	Mori et al. 1994

Am J Clin Nutr 1994;59:1060-8

[Australia]
	Randomized, placebo-controlled trial.
	12 weeks
	2.12 g/d EPA+DHA from fish oil (Lipitac, ≈1.3 g/d EPA and ≈0.8 g/d DHA) 

2.6 g/d of n-3 from fish oil

3.2 – 4.1 g/d of n-3 FAs from fish.

1.3 g/d EPA approximate amount from fish oil or fish

Placebo contained palm, olive and sunflower oil.

7 treatments were assigned

Group 1: 40% fat diet + placebo

Group 2: 40% fat diet + fatty fish (1 fish meal) + placebo

Group 3: 40% fat diet + 6 fish oil capsules (1 g each)

Group 4: 40% fat diet + fatty fish (1 fish meal) + 6 fish oil capsules

Group 5: 40% fat diet + 12 fish oil capsules

Group 6: 30% fat diet alone + placebo

Group 7: 30% fat diet + fatty fish (1 fish meal) + placebo


	120 healthy nonsmoking males were recruited by media publicity.  The entry criteria was  BMI of <30 kg/m3, SBP 130-159 mmHg, DBP 80-90 mmHg, serum TC of 5.2-6.9 mmol/l.
	LDL: Significant group effects (p<0.001). LDL ↑ in groups 2-5 by 8-12% and group 5 showed an ↑ by 16%. The 30% fat diet alone ↓ LDL by 10%. The fall in LDL with addition of fish to the 30% fat diet was attenuated (3%).



	Nordoy et al. 1998

J. Intern Med 1998;243:163-170

[Norway]
	Randomized,

Double-blind,

Placebo-controlled trial.
	5 weeks EPA+DHA intervention

1.  16 weeks dietary run-in

2.  5 weeks S

3.  5 weeks S+n-3
	3.4 g/d EPA+DHA

1.8 g/d EPA &

1.6 g/d DHA 

(4 1-g capsules Omacor fish oil)

Control: corn oil

Compliance:

Capsule counting, Serum FAs analysis.
	41 patients with combined hyperlipidemia, 

TG 2-15 mmol/l & TC >5.3 mmol/l after run-in.

Recruited from the Lipid Clinic Dept of Medicine.

Test: 21

Control: 20

@70% men.
	LDL: Significant ( (0.62 ± 0.18 mmol/l, p < 0.01) compared to baseline. NS ( with corn oil compared to baseline. NS differences between the groups.



	Oosthuizen et al. 1994

Thrombosis & Haemostasis 1994;72(4):557-562

[South Africa]
	Randomized

Double blind

Placebo controlled

Crossover
	6 weeks

3 weeks washout

6 weeks crossover
	1.58 g/d EPA+DHA

1.14 g/d EPA

0.44 g/d DHA

6 g/d n-3

(12 capsules/d Efamed)

Control:  olive oil

Compliance:  

FAs analysis, other methods not reported, but compliance was evaluated.
	20 healthy normolipidaemic subjects 

10 male, 10 female


	LDL: NS ( in men (3.04 ± 0.41 mmol/l) and women (3.28 ±  1.01 mmol/l) with fish oil compared to baseline (men 3.36 ±  0.99, women 3.42 ± 1.03 mmol/l).  NS ( with olive oil in men (3.21 ±  0.73 mmol/l) and women (3.10 ± 0.79 mmol/l) compared to baseline (men 3.60 ± 0.88, women 3.35 ± 0.99 mmol/l).



	Otto et al. 1996

Metabolism 1996. 45:1305-1311

[Germany]
	Not controlled
	8 weeks 

of fish oil (2-week acclimation period with low dose n-3 FA followed by 6-week test period with high dose n-3 FA)

1 week baseline period prior to study

1 week washout period between n-3 FA and fenofibrate treatment (week 12)

8 weeks of therapy with fenofibrate (starting with week 12)
	3 g/day EPA + DHA from 6 g/day fish oil capsules containing 3.6 g ethyl esters 

(test period)

1.5 g/day EPA + DHA from 3 g/day fish oil capsules containing 1.8 g n-3 FA ethyl esters (50% EPA, 33%  DHA) (acclimation period)

Subjects administered 250 mg slow-release fenofibrate starting after 12 weeks

Compliance: plasma EPA and DHA concentrations 
	23 subjects with primary hypertriglyceridemia (plasma triglycerides > 2.85 mmol/l;

mean age: 45.7 years;

22 male/1female).  Fifteen subjects had familial hypertriglyceridemia (FHTG); 8 subjects had familial dysbetalipoproteinemia (FDL)

2 withdrawals: 1 due to pregnancy, the other due to gastrointestinal effects
	LDL: ( by 44% and 27% in FHTG subjects during n-3 FA and fenofibrate intake, respectively (p<0.01); NS change in FDL subjects.



	Perisichetti et al. 1996

Minerva Urol. Nefrol. 48:137-138

[Italy]
	Not controlled
	24 weeks

(6 months)
	3 g/day n-3 FA in capsules, each capsule contained 1,000 mg n-3 FA (with EPA and DHA in a reciprocal ratio of 0.9-1.5)

Compliance: not reported.
	18 hypertriglyceridemic and hyperfibrinogenemic maintenance dialysis patients; none were diabetic
	LDL: ( (-19%)



	Rambjør et al. 1996

Lipids 1996;31:S-45-S-49

[U.S.]
	Randomized, single-blinded, placebo-controlled trial.
	3 weeks

Placebo for 2 weeks

Treatment for 3 weeks


	5 g/d of n-3 FAs as ethyl esters (FOC group)

3g/d DHA ethyl esters (DHA group)

3 g/d EPA ethyl esters (EPA group)

Olive oil group (placebo) 

Compliance: 

capsule counts
	49 normolipidemics were recruited from the University of Kansas medical center staff and student population. The TG levels were in the higher end of (50-90th percentile for age and sex) normal range.

EPA group: 25 subjects

DHA group: 9 subjects

FOC: 35 subjects

Placebo: Olive oil 


	LDL: ↑ by 10% (p<0.05) with FOC. EPA ↑ LDL by 6% (p<0.01) while DHA had no effect.



	Ramirez-Tortosa et al. 1999

British Journal of Nutrition 1999;82:31-39

[Spain]
	Longitudinal crossover trial

24 subjects were assigned olive oil for  3 months followed by 3 month washout period and then assigned to olive oil + fish oil for 3 months.
	16 g/d fish oil (as maltodextrin-starch microcapsules). The powder was consumed mixed with either water or fruit juice. 

Olive oil used in cooking (O)

Olive oil + fish oil (OF)

Control (C)


	12 weeks (3 months) on olive oil + fish oil

12 weeks olive oil

12 weeks washout period

Compliance:

Interview


	37 subjects diagnosed with PVD were recruited from a group of cardiovascular outpatients followed-up by the Department of Vascular Surgery.

Olive oil, olive oil + fish oil: 24 subjects 

Control group; 13 subjects

Reference group: 20 healthy individuals 
	LDL: Significant ( with OF group (5.03 ± 0.21 mmol/l) compared to the reference group (4.34 ± 0.21 mmol/l, p<0.05). NS changes in the O group compared to the control or reference groups.



	Rivellese et al. 1996

Diabetes Care 1996;19(11):1207-1213

[Italy]
	Randomized, double-blind, placebo controlled with a parallel group sequence.


	24 weeks (6 months)

The subjects underwent a 4-week washout period during which they were stabilized on isoenergetic diet and hypoglycemic treatment and all hypolipidemic drugs were withdrawn.  After the washout period all subjects consumed placebo capsules for 3 weeks during the run-in period.  After the run-in period treatments were assigned to the subjects
	2.5 g/d EPA + DHA (0.96 g/d EPA and 1.59 g/d DHA) for the first 2 months.  The dose was reduced to 1.7 g/d EPA + DHA (0.64 g/d EPA and 1.06 g/d DHA) for the remaining 4 months) (fish oil group)

Placebo: olive oil (the olive oil dose was also reduced after 2 months).

Compliance:

RBC phospholipid FA analysis.
	16 hypertriglyceridemic patients with NIDDM were recruited from diabetic clinic.  Some patients had moderate arterial hypertension.

Multicenter trial.

Fish oil: n=8

Placebo: n=8
	LDL: Significant ↑ (p<0.01) with fish oil (3.29 ± 0.49 mmol/l) compared to baseline (2.88 ± 0.20 mmol/l). No effect of placebo.



	Rossing et al. 1996

Diabetes Care  1996;19(11):1214-1219.

[Denmark]
	Randomized, double-blind parallel placebo controlled trial.
	52 weeks (1 year)
	4.6 g/d of EPA + DHA (2 g/d EPA and 2.6 g/d DHA from 21 ml of cod-liver oil given as Eskisol Fish oil Emulsion) (cod-liver oil group)

21 ml of olive oil (olive oil group)

Compliance:

Fatty acids in platelets.


	29 IDDM patients with persistent albuminuria were recruited from outpatient clinic at Steno Diabetes Center during 1992.

Cod-live oil: n=14

Olive oil: n=15


	LDL: ↑ significantly from 2.93 ± 0.2 mmol at baseline to 3.41 ± 0.22 mmol/l and 3.52 ± 0.24 mmol/l at 6 (p≤0.01) and 12 (p<0.05) months, respectively with cod-liver oil when compared to the baseline. The increase with cod-liver oil at 6 months was significantly (p<0.05) different from olive oil.



	Sacks et al. 1995

J Am Coll Cardiol 1995;25(7):1492-8

[U.S.]
	Randomized, Partially-blinded,

Placebo-controlled 


	121 weeks (28 mo.)


	4.8 g/d EPA+DHA

2.9g/d EPA 

1.9 g DHA

6 g/d n-3

(Promega capsules) 

Control:  Olive oil

Compliance:  

pill counts.
	59 patients

w/ narrowing lumen diameter and TC<250mg/dl  TG<350 mg/dl. 

31 test

28 control

55 males, 4 females
	LDL: Significant ( (p<0.01) with fish oil (132 ± 30 mg/dl) compared to baseline (122 ± 29 mg/dl). NS ( in the control group (122 ± 24 mg/dl) compared to baseline (117 ± 27 mg/dl). No differences between the groups.



	Sanders et al. 1997

Arterioscler. Thromb. Vasc. Biol. 1997. 17:3449-3460

[London]
	Randomized, cross-over-design
	two 3-week (21 days) periods with a 8-week washout period in between

all subjects fed a saturated fat diet for 3 weeks prior to study 
	5 g/day (1.5% of energy) EPA + DHA (olive oil and fish oil - Max EPA, Seven Seas) (n-3 diet)

the saturated diet: 4% of total energy provided by PUFAs, trace amounts of DHA and EPA

n-6 diet: 5 g/day linoleic acid
	26 healthy, normolipidemic, non-obese males; age range: 18-34 years (mean: 23 years)
	LDL: The saturated diet (  fasting LDL significantly  (p<0.0001).  Fasting LDL ( from 2.60 ± 0.71 mmol/l (saturated fat diet, baseline) (p<0.0001) to 2.29 ±  0.75 and 2.30 ± 0.67 (p<0.0001) with n-6 and n-3 diets, respectively. 



	Schindler and Rost

1996

Z Ernahrungswiss 1996;35:191-198 (ABSTRACT, foreign)
	Clinical study
	8 weeks
	0.18-1.1 g/d of n-3 Fas in form of fish oil capsules.
	20 subjects with primary hyperlipoproteinemia of phenotypes IIa, IIb and IV and with proven coronary sclerosis.
	LDL: NS ( in type IIa and IIb patients with n-3 FAs. Significant ( (+6.7%, p<0.05) at 1.1 g/d n-3 FAs in type IV patients.



	Sheehan et al. 1997

Am J Clin Nutr 1997;66:1183-1187

[U.S.]
	Controlled sequential study
	4 weeks on fish oil treatment followed by 4 weeks on fish oil + pectin followed by 4 weeks of follow-up control period.

The fish oil treatment period was considered a run-in period for fiber treatment period.
	6 g/d n-3 FAs from 20 g/d of fish oil (MaxEPA)

15 g/d pectin

Compliance:

FA analysis
	15 (12 men, 3 women) nonobese subjects with NIDDM were recruited. Diet or diet + oral agents or diet + insulin was used to control diabetes. 

All subjects were treated with fish oil for 4 weeks followed by fish oil + pectin followed by control period. During the control period the subjects did not receive fish oil or pectin treatment and followed their diabetic diet.


	LDL: NS ↑ with fish oil (4.40 ± 0.93 mmol/l) compared to baseline (4.32 ± 1.58 mmol/l). Significant ↓ after addition of fiber compared to baseline (p<0.05) and fish oil (p<0.05).



	Silva et al. 1996

International Journal of Cardiology 1996;57:75-80

[Portugese]
	Randomized, double-blind trial 
	8 weeks (2 months) of treatment

4 weeks of washout or diet period
	3.6 g/d EPA+DHA

(12 g/d of fish oil)

2.16 g/d EPA

1.44 g/d DHA

(fish oil group)

Soy oil 

Compliance: 

capsule counts


	35 subjects (25 females and 10 males) with hypertriglyceridaemia were recruited from the Atherosclerosis Out-patient Clinic of the University Hospital of Coimbra.
	LDL: NS ( (7.7%) with fish oil (126 ± 9 mg/dl) compared to baseline (117 ± 11 mg/dl). NS ( (10.0%) with soya oil (137 ± 14 mg/dl) compared to baseline (151 ± 17 mg/dl). NS difference between groups (p=0.0872).



	Sirtori et al. 1997

Am J Clin Nutr 1997;65:1874-81

[Italy]
	Randomized, double-blind, placebo-controlled trial.

Multicenter.


	24 weeks (6 months)

Run-in period was ≥ 4 weeks.

2 months on high dose of EPA+DHA

4 months on low-dose of EPA+DHA


	2.580 g/d (2580 mg/d) of EPA+DHA as ethyl esters for 2 months (high dose).

(Esapent capsules)

1530 mg/d EPA 1050 mg/d DHA 

1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 4 months (low dose)

1020 mg/d EPA 700 mg/d DHA 

Placebo: Olive oil 

The dose of olive oil was reduced during the last 4 months.

Compliance: 

capsule counts


	935 subjects

Treatment: 470 subjects

Placebo: 465 subjects

Subjects with either type IIB or IV hyperlipoproteinemias with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.
	LDL: ( with fish oil (6.0%) and placebo (3%) compared to the baseline values. Significant ↑ (p=0.048) in LDL at the end of six months in the n-3 group compared to the placebo group



	Sirtori et al. 1998

Atherosclerosis  1998;137:419-427

[Italy]
	Open phase.

Multicenter.


	24 weeks (6 months)


	 1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 6 months; 1020 mg/d EPA 700 mg/d DHA; ESAPENTR) 

Compliance: 

EPA and DHA levels in plasma and RBCs


	863 subjects were given fish oil treatment.

Subjects with either type IIB or IV hyperlipoproteinemia with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.

5 subjects (total 868) withdrew because of worsening of NIDDM.   
	LDL: Minimal ↑ was observed in patients treated with fish oil for 12 months vs. the 6 month average value.  In patients with type IV and IIB hyperlipoproteinemia with NIDDM, no change was observed, although type IIB experienced a non-significant ↓ (2.8%). Conversely, type IV patients had a non-significant ↑ (6.9%) in LDL in the open treatment phase. In type IV patients without NIDDM a significant ↑ (15.9%, p<0.002) in LDL was observed.



	Suzukawa et al. 1995

Journal of Lipid Research

1995;36:473-484

[Australia]
	Randomized, double-blind, placebo controlled crossover study
	6 week treatment

with either corn oil or fish oil, at which point patients crossed over

4 week run in period

No washout period
	2.9 g/d of EPA+ DHA (Omacor fish oil capsules)

1.64 g/d EPA

1.21 g/d DHA

4 g/d corn oil in control group

Compliance:

By interview
	20 hypertensive patients (14 men and 6 women) managed with either atenolol or antenolol + diuretic.
	LDL:  7.6% ↑ (p <0.01) compared to corn oil.



	Swahn et al. 1998

Clin Drug Invest 1998;15(6):473-482.

[Sweden]
	Randomized,

Double-blind,

Placebo-controlled trial.
	12 weeks

following an 8-w dietary run-in period.
	4.5 g/d EPA+DHA

ethyl esters

(4 1-g capsules n-3/day provided by Norsk Hydro AS.)

Control:  corn oil

Compliance:

Capsule counts, Serum FAs analysis
	53 with a history of MI more than 3 mo. prior to enrollment and TG ( 2 mmol/l & TC ( 10 mmol/l.

@ 80% male

Test:  26

Control:  27


	LDL cholesterol: (  with n-3 FAs (7%, p<0.001)  compared to baseline. NS ( in the control group. Significant difference between the groups (p<0.05) (n-3 FAs 4.13 ± 0.76,  placebo 3.87 ± 0.82 mmol/l).



	Szostak-Wegierek et al. 1994

Pol Arch Med Wewn 1994;92:176-183 (ABSTRACT, foreign)
	Crossover study. Subjects were divided in group I and II and received the treatments in reversed order. 
	3 weeks

3 weeks fish oil

3 weeks olive oil.

In 9 patients fish oil was given for 6 weeks 
	3.6 g/d EPA+DHA (12/d fish oil)

Olive oil
	29 hypertriglyceridemic men.

20 subjects were given fish oil for 3 weeks and olive oil for 3 weeks. Nine subjects were given fish oil for 6 weeks.
	LDL: NS ↑ (14%) with fish oil compared to baseline in the group that received fish oil first. Significant ( (-9%, p<0.05) with olive oil in the group that received olive oil after fish oil compared to fish oil.

NS ( (-5%) with olive oil compared to baseline in the group that received olive oil first.  Significant ( (+31%, p<0.01) with fish oil in the group that received olive oil first compared to olive oil.

Significant ( at 3 weeks (3.31 ± 1.14 mmol/l, 15%, p<0.01) compared to baseline (2.87 ± 1.27 mmol/l), but NS ( at 6 weeks (3.67 ± 1.55 mmol/l, 11%) compared to 3 weeks in the group that received fish oil first for 3 weeks.



	Toft et al. 1995

Ann Intern Med 1995;123:911-918

[Norway]
	Randomized, double-blind, placebo-controlled.
	16 weeks
	4 g/d fish oil as ethyl esters (Omacor) (fish oil group)

Placebo group: 4 g/d corn oil.

Compliance:

Capsule count, plasma phospholipid FA analysis, and interview.


	78 subjects with untreated stable hypertension.  58 subjects who had participated in a health survey and 26 subjects from primary health care services were recruited. 

Fish oil group: n=38

Placebo: n=40


	The corn group had higher BMI, waist-to-hip ratio, fasting plasma glucose and insulin compared to the fish oil group. 

LDL: NS ↓ with fish oil (-0.01 ± 0.10 mmol/l, p=0.94) and corn oil (-0.13 ± 0.11 mmol/l, p=0.22).



	Tsai and Lu 1997

J Forums Med Assoc 1997;96(9):718-726

[Taiwan]
	Randomized trial.

Subjects were randomly assigned to two groups of 8 subjects. One group received low dose of cholesterol (low cholesterol group) and the other received high dose of cholesterol (high cholesterol group). Both groups were given soybean enriched diet for 3 weeks followed by fish oil rich diet for 3 weeks.


	3 weeks on n-3 FAs 

3 weeks on soybean oil
	8.8 g/d EPA+DHA

7.2 g/d EPA

1.6 g/d DHA (20 g/d fish oil capsules) (n-3 group)

20 g/d soybean oil (n-6 group)

Compliance: 

Not measured
	16 healthy normolipidemic male subjects were recruited form the medical students population of National Taiwan University.

8 subjects in each cholesterol groups.
	LDL: 

Low cholesterol group: NS ( with soybean oil at the end of 3 weeks (-18.7%) and fish oil at the end of 6 weeks (-29.6%) compared to the baseline values.

High cholesterol group: NS ( with soybean oil at the end of 3 weeks (-16.2%) and fish oil at the end of 6 weeks (-22.1%) compared to the baseline values.

	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: 

capsule counts
	11324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: 2836 patients

vitamin E group: 2830 patients

n-3 + vit E group: 2830 patients

control group: 2828 patients


	LDL: ( with n-3 PUFA (9.9%), vitamin E (7.2%), n-3 + vitamin E (10.8%) and in the control group (7.4%) compared to the baseline.



	von Schacky et al. 1999

Ann Intern Med 1999;130:554-562

[Germany]
	Randomized, Double-blind, Placebo-controlled 
	112 weeks

(2 years)
	3.4 g/d EPA+DHA

2.1 g/d EPA, 1.3 g/d DHA)

Months 1-3

Next 21 months:

1.71 g/d EPA+DHA 

Control:  

FAs mixture reflecting composition of avg. European diet.

Compliance:

interview, capsule counts, FAs analysis.
	233 patients w/ angiographically proven coronary artery disease.

111 test

112 control

Ratio Males:Females not given.
	LDL: NS ( with fish oil (4.05 ± 0.98 mmol/l) compared to placebo (3.95 ± 1.08 mmol/l) after 1 month. Significant ( with fish oil (4.30 ± 1.21 mmol/l, p<0.05) compared to placebo (3.85 ± 1.09 mmol/l) after 6 months. NS ( with fish oil (4.20 ± 1.09 mmol/l) compared to placebo (3.95 ± 1.13 mmol/l) after 12 months. Significant ( with fish oil (4.10 ± 1.00 mmol/l, p<0.05) compared to placebo (3.75 ± 1.06 mmol/l) after 18 months. Significant ( with fish oil (3.85 ± 0.85 mmol/l, p<0.05) compared to placebo (3.50 ± 1.04 mmol/l) after 24 months. There was a slight ( in LDL at 6, and 12 months, but the levels ( by 24 months with fish oil compared to the baseline values (4.10 ± 1.06 mmol/l).



	Yamamoto et al. 1995

Jpn Circ J 1995;59:608-616

[Japan]
	Randomized, controlled trial.
	16 weeks (4 months)
	1.8 g/d EPA (Epadel capsules)

Fish oil group: fish oil + Ca channel blocker

Control group: Ca channel blocker.

EPA treatment was started after the first coronary angiography examination.

Compliance:

Fatty acid analysis.
	22 (17 males and 5 females) patients with variant angina were recruited from the Kyushu Kosei Nenkin Hospital.  

Fish oil group: n=12 (9 males and 3 females)

Control group: n=10 (8 males and 2 females)


	LDL: NS difference between the groups.


	Yosefy et al. 1996

J. Human Hypertension 1996. 10:S135-S139

[Israel]
	Crossover
	1.9 weeks

(13 days per treatment period), with a 3-week washout interval in between each treatment period

Day 1, 5, 9, and 13 were fasting day (20 hrs/day) followed by refeeding
	4.5 g/day EPA + DHA from 15 1-g capsules of Alsepa deep sea fish oil containing 180 mg EPA and 120 mg DHA); administered after fasting and followed by refeeding (Period I)

Subjects fasted and then refeeded w/o fish oil ingestion (Period II)

Subjects given fish oil as in period I but without fasting and refeeding (Period III)

Compliance: plasma phospholipid FA analysis
	20 hypertensive, mildly obese, dyslipidemic subjects

mean age: 61.7 years (range: 40-71 years)

8 male/12 female
	LDL: NS change



	Zak et al. 1997

Sborník Lékařskỳ 1997;98:213-224 (ABSRACT, foreign)

[Czech Republic]
	Clinical trial
	3 weeks
	3.5 g/d n-3 Fas

Compliance:

Not reported
	82 subjects (61 men and 21 women) with primary hyperlipoproteinemia.

HLP IIA: n=9

HLP IIB: n=29

HLP IV: n=35
HLP V: n=7

HLP III: n=2
	LDL: NS changes with fish oil.





D. Conclusions Regarding Safety of Omega-3 Fatty Acids (EPA and DHA)

In 1993, FDA noted three outstanding issues regarding the safety of omega-3 fatty acids (EPA and DHA) – extension of bleeding time, alteration of glycemic control and elevation of LDL cholesterol.  FDA considered these issues in the affirmation of the general recognition of safety of menhaden oil and determined that up to 3g/day of EPA and DHA are safe regarding these issues.  Studies published since FDA’s review in 1993 have been examined and no new information has become available to invalidate FDA’s previous conclusions regarding safety of omega-3 fatty acids (EPA and DHA) up to 3g/day as stated in the GRAS affirmation of the menhaden oil petition.

IV.
FDA Should Recommend Daily Intakes of 0.8-1.7 g/day of Omega-3 Fatty Acids (EPA and DHA) as a Target to Achieve Cardiovascular Health Benefits.

Omega-3 fatty acids (EPA and DHA) are fatty acids not synthesized efficiently in the body (Emken et al., 1994) and must be supplemented in the diet.  The American diet is deficient is these nutrients and as such may make the population more susceptible to physiological dysfunction and disease where the nutrients are required for optimal function.  Allison, et al. 1999 utilized data from the 1989-1991 Continuing Survey of Food Intakes by Individuals to examine fatty acid intake of the representative United States population.  The study shows that the mean levels of EPA and DHA are 0.1 + 0.01 (SE).  These actual levels are well below the levels that have been shown in the studies enclosed herein to have beneficial health benefits.

The recent development of a quantitative algorithm relating dietary and tissue essential fatty acids provided a useful surrogate clinical index for interpreting the impact of  average daily dietary intakes of omega-3 and omega-6 nutrients (Lands, et al., 1992).   It interpreted the quantitative impact of dietary omega-3 fats upon thromboxane generation, and it related the proportion of omega-6 eicosanoid precursors in plasma phospholipids to the occurrence of fatal ischemic heart disease among Americans, Japanese, and Greenlanders.  The ethnic food combinations for Greenland, Japanese, Mediterranean, and American populations illustrate a form of primary prevention in that they maintain proportions of omega-6 in the body’s 20- and 22-carbon acids near 30%, 50% 60% and 80%, respectively.  These compositional values are surrogate clinical outcomes associated with cardiovascular moralities ranging from 20 to 50 to 90 to 200 per 100,000, respectively (Lands, 1991).  This strong association combines with the knowledge of the fatal mechanisms to urge more primary prevention efforts with increased dietary omega-3 fats to decrease excessive omega-6 eicosanoid action.  In a similar way, the usual care cohort of the MRFIT trial provided a prospective primary prevention study in which those in the upper quintile of long-chain omega-3 intake (an intake near the lowest quintile for Japanese) had an observed 0.6 relative risk of mortality from cardiovascular disease (Dolacek, et al. 1991).   Similarly, the US Physicians Health Study reported that consumption of fish at least once per week may reduce the risk of sudden cardiac death in men (Albert, et al., 1998).  The impact of dietary omega-3 fats is seen also for Japanese in Brazil (Mizushima, et al., 1992) and USA (Iso, et al., 1989) who eat foods that maintain the surrogate clinical marker near 75% (rather than the 50% of those in Japan) and have correspondingly greater cardiovascular death rates.

THE JOINT TASK GROUP suggests that FDA examining a daily intake of 0.8 – 1.7 /day of omega-3 fatty acids (EPA and DHA) as a level of intake for the effects stated in the health claim proposed in this submission.  This recommendation is based on the lowest effective intakes of the trials submitted in this document.  This level is a minimal effective amount taking into account the following trials Agren, 1996; Christensen, 1999; Conquer & Holub, 1996; Davidson, 1997b; Deslypere, 1992; Harris, 1993; Nordoy, et al.; Oosthuizen, 1994; Otto, 1996; Schmidt, 1992a; Singh, et al. 1997; Siritori, 1997; and Valagussa, 1999.  Each of these studies is conducted with an intake of between 0.8 and 1.7 g/day and demonstrates a positive effects on the endpoints examined.  Other studies demonstrating benefit have been conducted with higher intakes.  However, at least 0.8 – 1.7 g/day intake represents a level that can reasonably be achieved through diet and supplementation in the American diet and have demonstrated positive health benefits.

The approach of utilizing the minimally effective intakes (and not a mean of intakes examined in all clinical trials) should be considered appropriate based on observational studies.  In the observational studies published since 1992, an average mean intake of 0.18-0.2 g/day was consistently observed.  While many intervention studies have examined doses much higher than the reccomended range, the low intakes reported in the observational studies demonstrate that high intakes are not necessary to observe an effect of omega-3 fatty acids (EPA and DHA) in the diet and the lowest effective intakes should be examined to determine the daily intake.

Table 14 summarized the trials demonstrating the lowest, effective intake of omega-3 fatty acids (EPA and DHA).

	Table 14

Clinical Trials Published 1992-2000 that Demonstrate the Efficacy of 1-2g/day Omega-3 Fatty Acids (EPA and DHA)

	Reference
	Objective
	Study design
	Duration
	Intake 
	Subjects
	Results

	Agren et al. 1996

Eur J Clin Nutr 1996;50(11):765-771

[Finland]
	To determine if moderate amounts of n-3 FAs in different forms affect fasting and postprandial lipid and lipoprotein concentrations.
	Randomized, single-blind, controlled trial.
	15 weeks


	2.28 g/d of  EPA+DHA (Bio-marine fish oil capsules) (fish oil group)

1.33 g/d EPA

0.95 g/d DHA

Fish diet group: 4.3 fish containing meals per week (1.05 EPA+DHA/d) 

DHA oil group: 1.68 g/d DHA (from algae) 

Control group

Compliance: phospholipid fatty acid analyses


	55 healthy male subjects were recruited from the university student population.

Fish diet: 13 subjects

Fish oil: 14 subjects

DHA oil: 14 subjects

Control: 14 subjects.

The study was carried out in the Departments of Physiology and Clinical Nutrition of University of Kuopio.

The number of subjects for the fat load test were different for the fish diet (n=12), control (n=12) and DHA-oil (n=13) groups.


	TG: ↓ significantly (p<0.05) in plasma in all groups compared to the control group, but most of the decrease was in the VLDL TG. 

TC: No change

HDL: HDL2/HDL3 cholesterol ratio ↑ (50%, p<0.05) in all 3 treatment groups when compared to the control group. The total HDL was significantly different in the fish diet (p<0.01) group compared to the control group. 

apo B: ↓ significantly (p<0.05) in the fish oil group when compared to the control in the VLDL.

The postprandial total plasma and chylomicron TG, measured as area under the response curve ↓ significantly in the fish diet and fish oil groups. 

HDL concentrations ↓ slightly after a test meal and then ↑ slightly (above baseline) but significantly in all groups after 8 hrs with the exception of the fish oil group.

Plasma phospholipid EPA and DHA concentration ↑ significantly in all groups when compared to the control group.



	Christensen et al. 1999

AM J Clin Nutr 1999;70:331-337

[Denmark]
	To examine the correlation between FAs in blood cell membranes and heart rate variability (HRV) in healthy subjects.
	Randomized, double-blind, placebo-controlled trial.
	12 weeks
	5.9 g/d EPA+DHA as TG

3 g/d EPA

2.9 g/d DHA

6.6 g/d n-3 PUFAs (Pikasol) (high dose fish oil group)

1.7 g/d EPA+DHA as TG + placebo

0.9 g/d EPA

0.8 g/d DHA 

2 g/d n-3 PUFAs (low dose fish oil group)

Olive oil (placebo)

Compliance: Not measured
	60 healthy subjects were recruited from among the medical staff, bank employees and students at institutions.

High dose fish oil group: 20 subjects

Low dose fish oil group: 20 subjects

Placebo: 20 subjects


	TG: ( significantly (p<0.05) after supplementation with 2 g/d of n-3 PUFAs. ( significantly with 6.6 g/d of n-3 PUFAs when compared to baseline levels (p<0.01) and control group levels (p<0.05).

No changes in other plasma lipids and lipoproteins with n-3 supplementation.

A dose dependent effect of n-3 PUFAs on HRV in men was observed but not in women. At baseline a positive correlation between DHA content in cell membranes and HRV was observed in men but not in women. 

Effects of n-3 PUFAs on individual HRV indexes are discussed in detail in the paper.

Significant increase in cellular concentrations of EPA and DHA with largest increase in the high dose fish oil group.



	Deslypere 1992

Verhandelingen Koninklijke Academie Voor Geneeskunde Van Belgie 1992;54(3):189-216
	To determine the effects of n-3 FAs on parameters associated with enhanced risk for CHD and to monitor hematological changes during the study as well as some aspects of liver and kidney functions.
	Randomized, double-blind, placebo-controlled, trial.


	52 weeks (12 months) on n-3 Fas
	3.37 g/d of n-3 FAs (high fish oil group)

2.24 g/d of n-3 FAs (medium fish oil group)

1.12 g/d n-3 FAs (low fish oil group)

Olive oil + palm oil (placebo group)

Compliance: capsule counts, interview, FAs analyses
	58 healthy subjects were recruited from 4 different Trappist or Benedictine monasteries. 

High fish oil group: 14 subjects

Medium fish oil group: 15 subjects

Low fish oil group: 15 subjects

Placebo group: 14 subjects
	TC: No change with n-3 FAs

TG: A significant (p<0.01) dose-dependent ( in TG on days 7, 14, 28, 56 and 363 was observed with n-3 FAs. The decrease (p<0.01) was more pronounced when the 3 fish oil groups were combined and compared to the placebo group on all visits. A significant (p<0.005) dose-dependent short, middle and long term effect was observed with n-3 FAs on TG concentrations. 
LDL: No change with n-3 FAs
HDL: A borderline significant (p<0.05) dose-dependent ( was observed with n-3 FAs at days 3, 7 and 28.
apo A1: No effect with n-3 FAs on apo A1 and apo A1/B ratio.

apo B: A ( in the highest fish oil group was apparent compared to an increase in other groups (p<0.05)

Lp(a): No effect with n-3 FAs. When Lp(a) phenotypes are separated, fish oil treatment does not lower Lp(a) levels and in some cases increases the levels.

Plasma fibrinogen: No inter or intra group differences were observed with n-3 FAs on plasma fibrinogen levels.

factor VIII: Both placebo and fish oil groups showed a decrease in factor VIII.

Antithrombine III: No effect of n-3 FAs

Plasma t-PA: No effect of n-3 FAs

PAI: No effect of n-3 FAs

IVY bleeding time: No differences among the groups.

Glucose: HbA1C and serum glucose levels were not different between the 4 groups before and during supplementation (placebo or fish oil)



	Harris et al. 1993

J Nutr Biochem 1993;4:706-712

[U.S.]
	To determine how rapidly serum lipoprotein levels and fatty acid composition change after n-3 supplementation and return to normal levels in hypertriglyceridemic patients and to evaluate how n-3 FAs alter the susceptibility of lipoproteins to Cu-induced oxidation.
	Randomized, double-blind, placebo- controlled trial. 
	4 weeks (fish oil)

4 weeks placebo

1 week washout period
	n-3 FAs as ethyl esters 1 capsule per 10 kg bw/d (1 g n-3 FAs per capsule)

olive oil (placebo)

Compliance: capsule counts
	10 mildly (9 men and 1 woman) hypertriglyceridemic patients were recruited from the Lipid and Arteriosclerosis Prevention Clinic at the University of Kansas Medical Center.
	TG: ( significantly (37%, p<0.001) with n-3 FAs.

LDL: ( significantly (23%, p<0.02) with n-3 FAs

apo B: LDL apo B ( by 22% and plasma apo B (  by 10% (p<0.02) with n-3 FAs

HDL: HDL2 ( by 56% (p<0.02) with n-3 FAs.

Lp(a): ( but not significantly with n-3 FAs.

No effect on Simplate bleeding time with n-3 FAs

Cu-induced ex vivo oxidation of apo-B containing lipoprotein ( significantly (p<0.05) with n-3 FAs compared to the placebo.

Plasma phospholipid EPA and DHA levels ( significantly (p<0.001 for both) with n-3 FAs.

No effect of placebo was observed on any parameters.

The diets remained stable during both periods.



	Nordoy et al. 1994

J. Lab. Clin. Med. 1994. 123:914-920

[U.S.]
	To evaluate whether a diet high in saturated fat would counteract the beneficial effects of n-3 fatty acids on in vivo platelet and vascular eicosanoid formation and other hemostatic parameters associated with arterial thrombosis
	Randomized, double-blind, crossover
	3 weeks

per treatment period, with a 6-week washout between periods
	1.7 g/day EPA + DHA 

(6.1 g/day n-3 FA from encapsulated fish oil concentrate (EPAX) containing 68% n-3 content (35% EPA, 19% DHA)

Subjects fed:

a high-fat diet (39% of energy), 

a high-fat diet + n-3 FA, 

a low fat diet (25% of energy), or 

a low fat diet + n-3 FA

Compliance: plasma fatty acid composition, participant interviews, and leftover meals
	6 normolipidemic males

age range: 27-58 years (mean: 39.7 years)
	Skin bleeding time: ( significantly for n-3 FA + low saturated-fat diet compared to n-3 FA + high saturated-fat diet (p<0.02).

Platelet count: NS change

Mean platelet volume: NS change

Fibrinogen: NS change

Factor VII activity: NS change

Phospholipase C-sensitive component of factor VII: NS change

Antithrombin III: NS change

Protein S antigen: NS change

Protein C activity: NS change

Thromboxane A2: ( significantly with n-3 FA + low saturated-fat diet (as assessed by urinary metabolites in vivo)

Thromboxane A3: slightly ( synthesis with both diets

Prostacylcin production: ( for low-fat diet compared to high-fat diet
Prostacyclin I3: slightly ( synthesis with both diets

Serum fatty acid levels (predominately EPA and DHA) increased similarly with both the low saturated-fat and high saturated-fat diets.

	Oosthuizen et al. 1994

Thrombosis & Haemostasis 1994;72(4):557-562

[South Africa]
	To examine the effects of a moderate dose of fish oil (6g/d) on several cardiovascular risk markers including plasma fibrinogen, in a group of 20 healthy individuals.
	Randomized

Double blind

Placebo controlled

Cross-over
	6 weeks

3 weeks washout

6 weeks crossover
	1.58 g/d EPA+DHA

1.14 g/d EPA

0.44 g/d DHA

6 g/d n-3

(12 capsules/d Efamed)

Control:  olive oil

Compliance:  FAs analysis, other methods not reported, but compliance was evaluated.
	20 healthy normolipidaemic subjects 

10 male, 10 female


	TG:  ( vs. baseline (P<0.05)

TC:   NS during test period, ( during olive oil supplementation (P<0.01).
LDL: NS

HDL:  NS 

Free FAs:  NS

Serum FAs: ( EPA and DHA vs. baseline (P<0.001) and vs. control (P<0.05).

Serum insulin: ( in women during olive oil supplementation (P<0.05) .

Plasma fibrinogen:  ( (P<0.05) with test and olive oil vs. baseline in women, who had higher baseline values than the men. 

Plasma factors Vc, VIIc, Xc: ( in women during fish oil intake vs. baseline.  Xc also lower for women during olive oil intake.

Factor VIIIc:  NS

PAI-1 activity: ( during test period for males and females (P<0.05) vs. baseline.  ( for females only during olive oil intake.

Plasminogen activity and tissue plasminogen activator antigen not affected.



	Otto et al. 1996

Metabolism 1996. 45:1305-1311

[Germany]
	To investigate the effects of supplementation with n-3 FA in a lipid-lowering diet in well-defined dyslipoproteinemia and familial dysbeta-lipoproteinemia on plasma lipoproteins and hemorrheology
	Not controlled
	8 weeks 

of fish oil (2-week acclimation period with low dose n-3 FA followed by 6-week test period with high dose n-3 FA)

1 week baseline period prior to study

1 week washout period between n-3 FA and fenofibrate treatment (week 12)

8 weeks of therapy with fenofibrate (starting with week 12)
	3 g/day EPA + DHA from 6 g/day fish oil capsules containing 3.6 g ethyl esters 

(test period)

1.5 g/day EPA + DHA from 3 g/day fish oil capsules containing 1.8 g n-3 FA ethyl esters (50% EPA, 33%  DHA) (acclimation period)

Subjects administered 250 mg slow-release fenofibrate starting after 12 weeks

Compliance: plasma EPA and DHA concentrations 
	23 subjects with primary hypertriglyceridemia (plasma triglycerides > 2.85 mmol/l;

mean age: 45.7 years;

22 male/1female).  Fifteen subjects had familial hypertriglyceridemia (FHTG); 8 subjects had familial dysbetalipoproteinemi-a (FDL)

2 withdrawals: 1 due to pregnancy, the other due to gastrointestinal effects
	TC: ( by 12% in FHTG subjects with fenofibrate (p<0.05); ( by 25% and 22% in FDL subjects with n-3 FA and fenofibrate, respectively (p<0.05)

HDL: NS change

HDL2: ( in FHTG subjects with n-3 FA (p<0.05); NS change in FDL subjects

HDL3: ( in FHTG subj. with fenofibrate (p<0.05); NS change in FDL subjects
LDL: ( by 44% and 27% in FHTG subjects during n-3 FA and fenofibrate intake, respectively (p<0.01); NS change in FDL subjects.

Total TG: ( by 44% and 36% in FHTG subjects during n-3 FA and fenofibrate intake, respectively (p<0.05); ( by 48% and 35% in FDL subj. with n-3 FA and fenofibrate, respectively (p<0.05)

VLDL-C: ( in FHTG and FDL subjects during n-3 FA or fenofibrate intake (p<0.05); 

VLDL-TG: ( in FHTG and FDL subjects during n-3 FA or fenofibrate intake (p<0.05);

Ratio VLVL-C:VLDL-TG: NS change 

apo A-1:  NS change for FHTG or FDL subjects during fish oil or fenofibrate intake.

apoB: NS change in FHTG subjects with n-3 FA; ( in FHTG subjects with fenofibrate only and in FDL subjects with both treatments (p<0.05)
Fibrinogen: NS change in FHTG subjects; ( by 20% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05).

Plasma viscosity: NS change in FHTG subjects; ( by 6% at wk 20 with fenofibrate in FDL subjects vs. washout (p<0.05). 

Standard blood viscosity: NS change in FHTG subjects; ( at all shear rates at wk 20 with fenofibrate in FDL subjects vs. washout period (p<0.05).

RBC filterability (as measured by clogging and transit time): NS change

RBC aggregation: ( significantly for stasis in FHTG subjects at weeks 4 and 8 of n-3 FA oil intake and week 12 (washout) vs. baseline; (  for shear rate 3/s in FHTG subjects at weeks 4-8 of n-3 FA intake vs. baseline (p<0.05).

Plasma concentrations of EPA and DHA ( significantly with both doses of n-3 FA.



	Singh et al. 1997

Cardiovasc Drugs Ther 1997;11:485-491

[India]
	To determine if fish oil (EPA) and mustard oil therapy can provide rapid protection against ischemic damage and complications in patients with suspected acute myocardial infarction (AMI).
	Randomized, double-blind, placebo-controlled
	52 weeks (1 year)
	1.8 g/day of  EPA+DHA (Maxepa fish oil capsules) 

1.08 g/d EPA 

0.72 g/d DHA (group A)

Group B: 100 mg/d of aluminum hydroxide and 20 g/day mustard oil (ALA 2.9 g/d) 

Group C: 100 mg/d of aluminum hydroxide (placebo group)

Compliance: capsule counts
	360 subjects with suspected AMI

Group A: 122

Group B: 120

Group C: 118

The subjects were patients admitted over a period of 30 months at the Medical Hospital and Research Centre with a clinical diagnosis of suspected acute AMI. Those subjects who had likely suffered AMI with the onset of symptoms in the preceding 24 hours were recruited.
	TC: No significant effect of fish oil or mustard oil.

TG: Modest changes with fish oil.

HDL:  Modest changes with fish oil and mustard oil.

Total cardiac events: ↓ significantly  in the fish oil (RR=0.7) and mustard oil (RR=0.81) groups compared with the placebo group (24.5% and 28% vs. 34.7%, respectively, p<0.05) after 1 year.  

Nonfatal infarctions: ↓ significantly  in the fish oil (RR=0.51) and mustard oil (RR=0.59) groups compared with the placebo group (13.0% and 15.0% vs. 25.4%, respectively, p<0.01).  

Total cardiac deaths: ↓ significantly in the mustard oil (RR=0.6) and the fish oil (RR=0.52) groups compared with the placebo group (13.3% and 11.4% vs. 22.0%, respectively, p < 0.01) .

Total cardiac arrhythmias: The fish oil and mustard oil groups also showed a significant reduction in total cardiac arrhythmias (RR=0.46 for both, p<0.05 for both) compared with the placebo group.

Left ventricular enlargement: The fish oil and mustard oil groups showed a significant reduction in left ventricular enlargement (RR=0.51 fish oil, 0.58 mustard oil, p<0.01 both) compared with the placebo group.

Angina pectoris: The fish oil and mustard oil groups showed a significant reduction in angina pectoris (RR=0.42 fish oil, 0.51 mustard oil, p<0.05 for both) compared with the placebo group.  
Significant ↓ in diene conjugates in both groups.



	Sirtori et al. 1997

Am J Clin Nutr 1997;65:1874-81

[Italy]
	To evaluate the effects of low-dose of n-3 FAs on lipid and lipoprotein concentrations and to evaluate the effects on clinical abnormalities of hypertriglyceridemia, particularly altered glucose metabolism and arterial hypertension.
	Randomized, double-blind, placebo-controlled trial.

Multicenter.


	24 weeks (6 months)

Run-in period was ≥ 4 weeks.

2 months on high dose of EPA+DHA

4 months on low-dose of EPA+DHA


	2.580 g/d (2580 mg/d) of EPA+DHA as ethyl esters for 2 months (high dose).

(Esapent capsules)

1530 mg/d EPA 1050 mg/d DHA 

1.720 g/d (1720 mg/d) of EPA+DHA as ethyl esters for 4 months (low dose)

1020 mg/d EPA 700 mg/d DHA 

Placebo: Olive oil 

The dose of olive oil was reduced during the last 4 months.

Compliance: capsule counts


	935 subjects

Treatment: 470 subjects

Placebo: 465 subjects

Subjects with either type IIB or IV hyperlipoproteinemias with at least one additional risk factor such as NIDDM, arterial hypertension or impaired glucose tolerance were recruited from 63 clinical groups.
	TG: Significant ↓ in the TG concentration in the n-3 group (21.53%, p<0.0001) compared to the placebo group after 6 months of treatment.

TC: NS change in TC between the n-3 and placebo group at all time points with both intent-to-treat and per protocol analysis.

LDL: Significant ↑ (6%, p=0.048) in LDL at the end of six months in the n-3 group compared to the placebo group (3%).

HDL: NS change in HDL between the n-3 and placebo group at all time points with intent-to-treat analysis. The HDL concentrations increased in male patients with impaired glucose tolerance or NIDDM compared to the normoglycemic (p<0.05).

Fasting glucose: No significant change with n-3 (baseline 8.26 ± 2.17; 6 months 8.16 ± 2.05 mmol/l) or with placebo (baseline 8.14 ± 2.06; 6 months 7.93 ± 2.05 mmol/l).

Glycated hemoglobin: No significant change with n-3 (baseline 7.25 ± 1.56; 6 months 7.05 ± 1.64 mmol/l) or with placebo (baseline 7.14 ± 1.63; 6 months 6.89 ± 1.42 mmol/l).

Insulinemia: No significant change with n-3 (baseline 115.9 ± 64.0; 6 months 112.0 ± 50.7 mmol/l) or with placebo (baseline 111.6 ± 57.2; 6 months 119.7 ± 84.5 mmol/l).

Oral glucose tolerance: No effect of n-3 FAs.

SBP: No effect of n-3 FAs.

DBP: No effect of n-3 FAs.

Increase in plasma and RBC membrane EPA and DHA concentrations.



	Valagussa et al. 1999

Lancet 1999;354:447-55

[Italy]
	To study the independent and combined effects of n-3 PUFAs and vitamin E on morbidity and mortality after MI.
	Randomized, control trial. Open label design.

Multicenter (172)
	189 weeks (3.5 years).
	0.850-0.882 g/d (850-882 mg) of EPA + DHA as ethyl esters (n-3 group) (n-3 PUFAs group)

300 mg/d vitamin E (vitamin E group)

n-3 + vitamin E group

Control group

Compliance: capsule counts
	11324 subjects.

Patients surviving recent (≤ 3 months) MI were recruited from October 1993 through September 1995 from 172 centers (cardiology department and rehabilitation center).

n-3 group: 2836 patients

vitamin E group: 2830 patients

n-3 + vit E group: 2830 patients

control group: 2828 patients
	TG: Small but significant decrease in TG with n-3 treatment.

TC: NS change with n-3 or any other treatment.

LDL: NS change with n-3 or any other treatment.

HDL: NS change with n-3 or any other treatment.

Glycaemia: NS change with n-3 or any other treatment.

Fibrinogen: NS change with n-3 or any other treatment.

The 10% relative decrease in risk for combined primary endpoint of death, non-fatal MI and non-fatal stroke was significant (95% CI 1-18, p=0.048) with two-way factorial analysis.  The relative decrease in risk for the combined end point was 15% (CI 2-26, p=0.023) and for cardiovascular death, non-fatal MI and no-fatal stroke was 20% (CI 5-32, p=0.008) with four-way factorial analysis.

Benefit was attributed to a decrease in the risk of death (14% [CI 3-24] two-way, 20% [CI 6-33] four-way) and cardiovascular death (17% [CI 3-29] two-way, 30% [CI 13-44] four-way).   

The effect of the combined treatment with n-3 PUFAs + vitamin E was similar to that for n-3 PUFAs for the primary endpoint (14% [CI 1-26]) and for fatal events (20% [CI 5-33]).
No difference across the treatment was observed for non-fatal cardiovascular events.

The effects of vitamin E treatment were similar to the control. 




V.
ANY “HEALTH CLAIMS” THAT ARE AUTHORIZED BY FDA SHOULD BE AUTHORIZED BOTH FOR DIETARY SUPPLEMENTS AND FOR CONVENTIONAL FOODS

We recognize that the plaintiffs in the Pearson case were representing dietary supplement interests and that they requested relief from the Court only with respect to “health claims” for inclusion in dietary supplement labeling.  However, both as a matter of science and as a matter of wise administration of the law, we believe that the sound approach at this time is for FDA to review all of the available scientific evidence and to consider whether that evidence supports any “health claims” concerning the relationship between omega-3 fatty acids (EPA and DHA) and heart disease, without arbitrarily limiting the agency’s proceeding to dietary supplement labeling.  The First Amendment rights discussed in the Pearson case  do not only apply to dietary supplements but to foods in conventional forms as well.  The Agency should not be limiting commercial speech if claims made about products are truthful and not misleading.

Insofar as the scientific data show that inclusion of omega-3 fatty acids (EPA and DHA) in the diet may be beneficial with respect to reducing risk of heart disease, “health claims” about such a benefit should not be restricted, without scientific basis, to a particular subclass of food (i.e., to dietary supplements) when the information would be just as truthful and useful if included in labeling for other types of foods, including conventional foods.  

We note, in this regard, that FDA has not attempted, without any basis in the relevant science, to arbitrarily limit any other “health claim” solely to dietary supplements.  For example, the authorized health claims about calcium and folic acid may be made for any food, whether a dietary supplement or a conventional food, that complies with the terms of the approving regulations.  See 21 C.F.R. § 101.72, “Health claims:  calcium and osteoporosis,” and 21 C.F.R. § 101.79, “Health claims:  folate and neural tube defects.”

Moreover, we note that FDA discussed general views concerning labeling claims for dietary supplements and other foods in the Federal Register of September 23, 1997, 62 Fed. Reg. 49859 et seq., especially at 49861, and that FDA stated there that, insofar as the law permits after enactment of the Dietary Supplement Health and Education Act (DSHEA), the agency will endeavor to have similar labeling provisions both for dietary supplements and for conventional foods.  “FDA is committed . . . to as much parity between dietary supplements and conventional foods as is possible. . . .”  Id.  We applaud FDA’s policy in this regard, and we believe it is a policy that FDA should continue to follow with respect to “health claims” concerning omega-3 fatty acids (EPA and DHA) and heart disease.  Whatever claims the agency authorizes, it should authorize both for dietary supplements and for conventional foods. 

VI. FDA SHOULD PUBLISH A NOTICE OF PROPOSED RULEMAKING TO 

AUTHORIZE A HEALTH CLAIM, AND THE AGENCY SHOULD AUTHORIZE IMMEDIATE USE OF THE CLAIM IN FOOD LABELING, ON AN INTERIM BASIS, DURING THE PENDENCY OF THE RULEMAKING

FDAMA, which became law on November 21, 1997, amends the Federal Food, Drug, and Cosmetic Act (FDC Act) to authorize FDA to make proposed rules on health claims (and nutrient content claims) effective immediately upon the date of publication of the proposal, pending consideration of public comment and publication of a final regulation.

The Secretary [i.e., the Secretary of Health and Human Services, whose authority in this regard has been delegated to FDA, 21 C.F.R. § 5.10(a)(1)] may make proposed regulations issued under this paragraph [i.e., under paragraph (r) of section 403 of the FDC Act, 21 U.S.C. § 343(r), which is the section of the FDC Act that provides both for “health claim” and “nutrient content claim” regulations] effective upon publication pending consideration of public comment and publication of a final regulation if the Secretary determines that such action is necessary –


(A) to enable the Secretary to review and act promptly on petitions the Secretary determines provide for information necessary to –


(i) enable consumers to develop and maintain healthy dietary practices;


(ii) enable consumers to be informed promptly and effectively of important new knowledge regarding nutritional and health benefits of food; or


(iii) ensure that scientifically sound nutritional and health information is provided to consumers as soon as possible; or


(B) to enable the Secretary to act promptly to ban or modify a claim under this paragraph.

Such proposed regulations shall be deemed final agency action for purposes of judicial review.

21 U.S.C. § 343(r)(7).

Furthermore, the Administrative Procedure Act provides that although usually publication of a substantive rule “shall be made not less than 30 days before its effective date,” there is an exception to this principle when “a substantive rule . . . grants or recognizes an exemption or relieves a restriction,” or “as otherwise provided by [an] agency for good cause found and published with the rule.”  5 U.S.C. § 553(d).

Pursuant both to the specific provisions of FDAMA and to the general provisions of the Administrative Procedure Act, quoted above, THE JOINT TASK GROUP believes that it would be desirable in this case not only for FDA to publish a notice of proposed rulemaking to revoke the existing provisions of 21 C.F.R. § 101.71(e) and to authorize the “health claim” identified above in section II. of these comments, but in addition, for FDA to provide for these changes to become effective immediately upon publication of the notice of proposed rulemaking in the Federal Register.

Such action would be appropriate because it would enable FDA to “act promptly” to authorize labeling which would help to “enable consumers to develop and maintain healthy dietary practices,” to “enable consumers to be informed promptly and effectively of important new knowledge regarding nutritional and health benefits of food,” and to “ensure that scientifically sound nutritional and health information is provided to consumers as soon as possible.”

Furthermore, such action would be consistent with the principles of the Administrative Procedure Act in that it would “relieve a restriction” that currently exists and would be “for good cause.”  5 U.S.C. § 553(d)(1) and (3).

Conclusions

The current scientific literature shows that it would be a prudent dietary practice for American consumers to include omega-3 fatty acids (EPA and DHA) in their diets, FDA should not delay in providing consumers truthful and useful labeling information about this subject.  The qualified health claim:  “Consumption of long chain omega-3 fatty acids (EPA and DHA) may reduce your risk of heart disease by lowering your triglycerides, promoting a regular heart beat, and helping to prevent unnecessary blood clotting.  The role of these mechanisms in lowering your overall risk of heart disease has not been fully resolved.” is supported by the current state of the pertinent science.  

The Pearson case required FDA to consider qualified health claims to provide the American public with information regarding substance and disease relationships.  Health claims that are truthful and not misleading should be allowed.  The claim submitted here is truthful and not misleading and provides consumers with dietary guidance to help protect against heart disease. 

Observational studies published since 1992 when FDA last reviewed claims related omega-3 fatty acids (EPA and DHA) and heart disease support a strong relationship.  Data from the recent GISSI trial (Valagussa, 1999) support a strong, specific and consistent relationship between omega-3 fatty acids (EPA and DHA) and heart disease.  The mechanisms responsible for this relationship are complex and include serum triglyceride reduction, antithrombotic activity and effects on heart rate variability.  These mechanisms should be a part of the claim to provide consumers with useful health information.


THE JOINT TASK GROUP asks FDA to consider whether the “health claim” for omega-3 fatty acids (EPA and DHA) under review should be authorized for all types of foods, including both conventional foods and dietary supplement products.  If a qualified health claim is approved, the same First Amendment rights of speech apply to both foods in conventional form and dietary supplements.


Should FDA have any concerns or wish to meet to discuss the details of the submission, please contact Patrice Wright at 202/429-9260.  Electronic copies of tables can be furnished upon request.

Respectfully submitted,

On behalf of the Omega-3 Fatty Acid Health Claim Task Group of the Consumer Healthcare Products Association, Council for Responsible Nutrition and National Fisheries Institute,

Patrice B. Wright, Ph.D.

Director, Pharmacology & Toxicology

Consumer Healthcare Products Association
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� 	CHPA is a 119 - year-old trade association of manufacturers of over-the-counter drugs and dietary supplements. 


� 	CRN is a trade association representing approximately 100 companies in the dietary supplement industry.


� 	The National Fisheries Institute is a non-profit trade association of over 800 companies involved in all aspects of the U.S. fish and seafood industry.


� 	Here in referred to as THE JOINT TASK GROUP


� 	September 8, 1999. Federal Register 64 (173): 48841-48842 and January 26, 2000 Federal Register.  65(17): 4252-4253.  


� 	January 6, 1993.  Federal Register at  page 2691.


� 	Food Labeling:  Health Claims and Label Statements:  Omega-3 Fatty Acids and Heart disease.  January 6, 1993 Federal Register 58 (b) at p 2683.
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� 	The following studies have been included in the re-analysis:  Adler & Holub, 1997; Agren et al, 1996;   Baker & Najadah 1996; Christensen et al, 1999; Christensen et al, 1995; Conquer & Holub, 1996; Davidson et al, 1997a; Davidson et al, 1997b; Eritsland et al, 1996; Freese & Mutanen, 1997; Hamazaki et al, 1996; Johansen et al, 1999; Nordoy et al, 1998; Roche & Gibney, 1996; Salachas et al, 1994b; Sanders et al, 1997; Silva et al, 1996; Singh et al, 1997; Sirtori et al, 1997; Swahn et al, 1998; von Schacky, 1999.  The full citations are in the reference list and copies of the papers have been submitted to the agency.
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		TG < 2 mmol/l		TG < 2 mmol/l		TG < 2 mmol/l

		TG >= 2 mmol/l		TG >= 2 mmol/l		TG >= 2 mmol/l



% Placebo change

% Fish oil change

% Net change

Percent change

Triglyceride

TG < 2 mmol/l
net change (p<0.0001)

TG >= 2 mmol/l
net change (p<0.0001)

1.6326067152

-20.0039722503

-21.8345009701

-1.4304872063

-24.4221083631

-23.2270814093



combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997





bar graphs
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combined data (regression)
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		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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Phase III all data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7





phase III data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7

		Vessby 1991		X		NIDDM		3		14		14





phase I data

																								Total Cholesterol																						Triglycerides																						LDL Cholesterol																						HDL Cholesterol

																								TC																						TG																						LDL Cholesterol																						HDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62				3.83				4.16				3.63				3.63										0.81				0.92				0.96				0.8										2.1				2.29				1.99				1.86										1.35				1.45				1.2				1.4								DHA only

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.605				4.637				4.338				4.082										1.155				1.33				0.736				0.768										2.28				3.058				2.515				2.378										1.283				1.137				1.503				1.370

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.174				4.233				4.548				4.282										0.735				0.809				0.822				0.648										2.554				2.501				2.928				2.903										1.136				1.153				1.262				1.119

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8				4.05				4.19				4.47				4.46										0.91				0.97				0.82				0.81										2.29				2.25				2.6				2.57										1.34				1.49				1.5				1.52								DHA only

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5				4.22				3.91				4.22				3.85										0.93				0.92				0.93				0.68										2.6				2.29				2.6				2.3										1.18				1.19				1.18				1.22

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49				4.94				4.76				5.37				4.9										0.97				0.91				0.92				0.68

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9				5				5				5.1				4.9										1.2				1.2				1.3				0.8										3				3				3.2				3.2										1.4				1.4				1.3				1.3

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7				5				5				5				5										1.2				1.2				1.2				1										3				3				3.3				3.3										1.4				1.4				1.3				1.2

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.01				5.33				5.72				5.28										1.28				1.38				1.04				0.96										3.17				3.6				4.11				3.65										1.57				1.49				1.4				1.44

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.92				5.9				6.16				5.98										1.74				1.75				1.15				0.9										4.12				4.12				4.25				4.17										1.41				1.42				1.68				1.63

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28				4.97				4.85				4.53				4.56										1.31				1.42				1.21				0.89										2.67				2.6				2.28				2.51																														DHA only

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68				4.97				4.85				4.55				4.65										1.31				1.42				1.17				0.97										2.67				2.6				2.49				2.42																														DHA only

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8				5.37				5.25				5.33				5.08										1.75				1.69				1.81				1.63																																1.12				1.05				1.14				1.25

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3				7.7				7.1				6.8				6.8										1.9				1.6				1.7				0.9										6.1				5.4				4.5				4.9										1.6				1.1				1.4				1.4

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6				6.46				6.49				6.54				6.51										1.95				1.94				2.34				1.46										4.32				4.26				4.42				4.81										1.2				1.26				1.12				1.21

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04				6.5				6.4				6.4				6.3										2				1.9				2.2				1.6																																1.1				1.3				1.1				1.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		256		6.62016		272		7.03392		256		6.62016		271		7.00806								183		2.0677966102		182		2.0564971751		175		1.9774011299		142		1.604519774								181		4.6879		195		5.0505		180		4.662		198		5.1282								39		1.0101		41		1.0619		41		1.0619		45		1.1655

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7				6.1				6.05				6.3				6.2										2.16				2.26				2.2				2.12										4				3.5				4.1				3.85										1.3				1.35				1.32				1.3

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3				6.39				6.73				6.73				6.9										2.43				2.75				2.51				2.21																																1.16				1.11				1.22				1.24

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4				5.92				5.97				6				5.97										2.86				2.98				3.1				2.53										3.93				3.87				3.86				4.13										0.89				0.9				0.84				0.92

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4				5.89				6.02				5.5				5.08										3.03				3.5				2.76				1.99										3.9				3.43				4.43				3.81										1.05				0.89				1.09				1.05

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7																										3.36								3.32						-6.54		-21.53																				3		6						1.03								1.03						5		5

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		291		7.52526		305		7.8873		253		6.54258		249		6.43914								391		4.418079096		469		5.2994350282		431		4.8700564972		311		3.5141242938								151		3.9109		137		3.5483		117		3.0303		126		3.2634								37.4		0.96866		37.1		0.96089		33.6		0.87024		33.5		0.86765

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4				6.81				6.81				7.17				7.11																																																						0.94				0.95				1.03				1

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31																																		1.38				1.15				17

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25																								236		2.6666666667						250		2.8248587571						3.5		-20.9				158		4.0922						157		4.0663						-2.4		9.3				43		1.1137						44		1.1396						5.6		5.9				DHA only

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5																								236		2.6666666667						296		3.3446327684						3.5		-17.6				158		4.0922						158		4.0922						-2.4		13.6				43		1.1137						40		1.036						5.6		6.2				DHA only

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91				4.63				4.56				4.75				4.75										0.99				0.96				1.06				0.93										3.02				2.89				3.13				3.1										1.16				1.24				1.14				1.24

		Note: The studies in red were excluded from Harris analysis because they did not have appropriate control, more than 1 dose was used for the same subjects, or the end results were reported as % change or + or - change from baseline (we will have to back c





crossover Harris

		First		Design		Subj Type		N placebo		N fish		Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		Triglyceride mmol/l								LDL Cholesterol mmol/l

		Author										(weeks)				(g)				(g)		(g)		Baseline		Placebo		Baseline fish		Fish Oil		Baseline		Placebo		Baseline fish		Fish Oil

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62		1.62		1.17

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.61		1.89		1.02

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		0.88		1.06		0.58		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.85		1.71		1.13		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.28		1.08		0.96		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.55		1.6		1.23		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.6		0.65		0.5		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.66		1.41		1.14		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.69		0.76		0.49		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.78		1.69		1.57		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.78		1.58		1.61		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.34		1.58		1.08		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.75		1.61		1.25		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.02		1.18		1.04

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.02		1.18		0.78

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.81		0.87		0.67		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.31		2.5		1.94				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.87		2.62		1.9		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		5.07		4.9		2.95		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.4		3.3		2.7		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.25		2.1		1.71		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		6		5.97		4.02		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		8.54		6.47		3.78		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.36		3.05		2.11		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		2.96		3.3		2.1		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.6		4.85		2.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		4.81		5.05		2.71		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.77		4.23		2.43		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.97		2.61		2.28		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.25		2.53		1.78		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		3.68		4.5		3.1		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.28		2.18		1.71		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.48		3.88		2.76		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.18		3.58		2.94		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.6		4.11		2.58		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		4.91		5.7		2.66		3.13		3.1		3.13		4.11





parallel Harris

		Author		Subj Type		Subj No				Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		wtd n3 FA		TG		Cholesterol														Triglyceride																				LDL Cholesterol

						Placebo		Fish Oil		(weeks)				(g)				(g)		(g)				Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil		Baseline		Fish Oil		% change		net%chng		Baseline		Placebo		% change		Baseline		Fish Oil		% change		net%chng		End Placebo		Baseline fish oil		End Fish Oil		Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil

		Bonaa (45)		normals		71		71		10		corn		6		Omacor		6		5.1		362.1		1.49		1.45		1.4																										1.45		1.4				4.54		4.47		4.58		4.68

		Brown (46)		normals		14		11		6		olive		5		Max		5		1.5		16.5		1.13		1.06		1.05		0.79																								1.06		1.05		0.79		2.98		3.37		3.43		3.66

		Bruckner (47)		normals		10		11		3		olive		10		Max		10		3		33		1.62		1.42		2.09		1.51																								1.42		2.09		1.51		2.87		2.9		2.53		3.06

		Demke (48)		hc		18		13		4		saff		5		Max		5		1.5		19.5		1.54		1.48		2.41		1.83																								1.48		2.41		1.83		5.41		5.36		5		5.8

		Flaten (49)		normals		29		27		6		olive		14		unident		14		6.4		172.8		1.44		1.71		1.58																										1.71		1.58				3.95		4.26		4.07		3.74

		Franzen (50)		PTCA		83		92		16		olive		9		Ameu		9		3		276		1.76		1.94		1.79		1.58																								1.94		1.79		1.58		4.08		4.21		3.93		4.29

		Gans (51)		claudication		16		16		16		corn		6		Max		6		1.8		28.8		1.5		1.4		2.2		1.5																								1.4		2.2		1.5		3.99		3.88		4.3		4.5

		Grigg (52)		PTCA		49		43		16		corn-olive		10		Max		10		3		129		1.65		1.89		1.82																										1.89		1.82

		Haines (14)		IDDM		22		19		6		olive		0.6		Max		15		4.5		85.5		1.15		1.09		0.82		0.71																								1.09		0.82		0.71		2.86		2.57		2.43		2.72

		Hansen (69)		normals		10		10		7		corn		4		Omacor		4		3.4		34		0.82		0.72		0.82		0.77																								0.72		0.82		0.77

		Hansen (69)		normals		10		11		7		corn		4		Activepa		12		3.4		37.4		0.82		0.72		0.83		0.64																								0.72		0.83		0.64

		Holub (53)		normals		8		8		3		olive		20		Max		20		6		48		1.08		1.15		1.08		0.67																								1.15		1.08		0.67		2.8		2.22		2.8		2.83

		Kestin (54)		hc		11		11		6		saff		12		Max		11		3.4		37.4		1.54		1.62		1.75																										1.62		1.75				4.65		4.44		4.44		4.62

		Kestin (54)		hc		11		11		6		linseed		18		Max		11		3.4		37.4		1.9		1.85		1.75		1.26																								1.85		1.75		1.26		4.66		4.55		4.44		4.62

		Mori (55)		IDDM		18		9		3		olive		15		Max		15		4.5		40.5		1.12		1.16		1.39																										1.16		1.39				2.9		3.06		2.9		3.3

		Rogers (56)		normals		30		30		4.5		olive		9		Max		9		2.7		81		1.37		1.59		1.65																										1.59		1.65				3.13		3.5		3.31		3.62

		Bairati (57)		PTCA		60		59		31		olive		15		Max		15		4.5		265.5		2.4																2.4		2.6		8.3%		2.3		1.6		-30.4%		-38.8%		2.6		2.3		1.6

		Beil (58)		type IV		10		10		6		olive		14		Max		10.5		3.2		32		8.8		8.06		8.58		6.5%		7.41		6.94		-6.3%		-12.8%		8.8		9.74		10.7%		6.66		3.85		-42.2%		-52.9%		9.74		6.66				3.42		3.68		3.42		3.65

		Beil (58)		type IV		10		10		6		olive		14		Max		5.3		1.6		16		8.8		8.06		8.58		6.5%		8.58		8.65		0.8%		-5.6%		8.8		9.74		10.7%		5.9		4.72		-20.0%		-30.7%		9.74		5.9		4.72		3.42		3.68		4.27		4.84

		Eritsland (13)		htg+CABG		251		260		36		none				Omacor		4		3.4		884		2.09		6.55		7.04		7.5%		6.54		6.98		6.7%		-0.8%		2.09		2.08		-0.5%		1.94		1.57		-19.1%		-18.6%		2.08		1.94				4.61		5.03		4.59		5.11

		Hendra (59)		NIDDM		35		35		6		olive		10		Max		10		3		105		2		6		6.2		3.3%		5.9		5.9		0.0%		-3.3%		2		2.2		10.0%		2.7		1.7		-37.0%		-47.0%		2.2		2.7				4.1		4.2		3.8		4.1

		Leaf (60)		htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		1283.4		2.35		5.75		5.45		-5.2%		5.75		5.2		-9.6%		-4.3%		2.35		2.05		-12.8%		2.4		1.42		-40.8%		-28.1%		2.05		2.4				3.68		3.5		3.65		3.58

		Mackness (69)		htg		38		41		14		corn		4		Omacor		4		3.4		139.4		3.8		7.9		8		1.3%		7.9		8.5		7.6%		6.3%		3.8		3.9		2.6%		4		2.9		-27.5%		-30.1%		3.9		4				4.65		4.65		4.65		4.75

		Miller (61)		htg		38		48		12		olive		10		Max		10		3		144		3.78																3.78		3.53		-6.6%		3.06		2.08		-32.0%		-25.4%		3.53		3.06

		Mori (62)		PVD		15		14		4		olive		15		Max		15		4.5		63		2.8		6.1		5.9		-3.3%		6.1		6.4		4.9%		8.2%		2.8		3		7.1%		2.3		1.7		-26.1%		-33.2%		3		2.3				3.66		3.39		3.77		4.4

		Nye (63)		PTCA		12		12		52		olive		12		Max		12		3.6		43.2		2		6.07		6.2		2.1%		6.55		6.83		4.3%		2.1%		2		1.8		-10.0%		1.76		1.4		-20.5%		-10.5%		1.8		1.76		1.4		3.92		3.91		4.53		4.8

		Radack (64)		htg		8		10		20		olive		9		unident		6		2.2		22		4.43		6.49		6.33		-2.5%		6.11		5.58		-8.7%		-6.2%		4.43		3.8		-14.2%		3.36		2.82		-16.1%		-1.9%		3.8		3.36		2.82		3.42		2.98		3.32		4.25

		Radack (64)		type IIb/VI		8		7		20		olive		9		unident		3		1.1		7.7		4.43		6.49		6.33		-2.5%		7.04		6.94		-1.4%		1.0%		4.43		3.8		-14.2%		4.6		4.19		-8.9%		5.3%		3.8		4.6		4.19		3.42		2.98		3.91		3.97

		Reis (65)		PTCA		21		36		26		olive		12		Promega		12		4.8		172.8		2.26		5.56		5.38		-3.2%		5.64		5.82		3.2%		6.4%		2.26		2.15		-4.9%		2.28		1.55		-32.0%		-27.2%		2.15		2.28				3.66		3.56		3.58		4.03

		Reis (65)		PTCA		21		32		26		olive		12		Superepa		12		7		224		2.26		5.56		5.38		-3.2%		5.58		5.45		-2.3%		0.9%		2.26		2.15		-4.9%		2.46		1.76		-28.5%		-23.6%		2.15		2.46				3.66		3.56		3.56		3.66

		Salachas (67)		CAD; angi		20		19		12		olive		10		Max		10		3		57		2.42																2.42		2.74		13.2%		2.5		2.2		-12.0%		-25.2%		2.74		2.5		2.2

		Sanders (66)		htg		9		11		4		corn-olive		15		Max		15		4.5		49.5		4.01		6.12		6.47		5.7%		5.52		5.67		2.7%		-3.0%		4.01		5.02		25.2%		4.34		3.21		-26.0%		-51.2%		5.02		4.34				3.33		3.08		2.7		3.27





phase I, III and harris all dat

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Baseline		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol		Fish oil gr mmol		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		1.99		1.86

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		2.515		2.378

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		2.928		2.903

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		2.6		2.57

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5		0.93		0.93		2.6		2.29		2.6		2.3

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49		0.97		0.92

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		3.2		3.2

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		3.3		3.3

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		4.11		3.65

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		4.25		4.17

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		2.28		2.51

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		2.49		2.42

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8		1.75		1.81

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		4.5		4.9

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		4.42		4.81

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04		2		2.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		4.662		5.1282

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7		2.16		2.2		4		3.5		4.1		3.85

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3		2.43		2.51

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		3.86		4.13

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4		3.03		2.76		3.9		3.43		4.43		3.81

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7		3.36		3.32										3		6

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		3.0303		3.2634

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31				1.38

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		3.13		3.1

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		3.79		3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		2.22		2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		5.49		5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		1.0621468927		1.2655367232		3.0821		3.0562		3.0044		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		3.6001		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		4.7915		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		3.95		4.1

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		2.05		2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		3.6519		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		5.9052		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		2.93		3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		2.66		2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		2.61		2.7

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.89

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.18

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.18

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.5				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		3.13		4.11

		Bonaa (45)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		4.58		4.68

		Brown (46)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		3.43		3.66

		Bruckner (47)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		2.53		3.06

		Demke (48)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		5		5.8

		Flaten (49)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		4.07		3.74

		Franzen (50)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		3.93		4.29

		Gans (51)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		4.3		4.5

		Grigg (52)				PTCA		49		43		16		corn-olive		10		Max		10		3		1.65		1.82

		Haines (14)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		2.43		2.72

		Hansen (69)				normals		10		10		7		corn		4		Omacor		4		3.4		0.82		0.82

		Hansen (69)				normals		10		11		7		corn		4		Activepa		12		3.4		0.82		0.83

		Holub (53)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		2.8		2.83

		Kestin (54)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		4.44		4.62

		Kestin (54)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		4.44		4.62

		Mori (55)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		2.9		3.3

		Rogers (56)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		3.31		3.62

		Bairati (57)				PTCA		60		59		31		olive		15		Max		15		4.5		2.4		2.3

		Beil (58)				type IV		10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		3.42		3.65

		Beil (58)				type IV		10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		4.27		4.84

		Eritsland (13)				htg+CABG		251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		4.59		5.11

		Hendra (59)				NIDDM		35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		3.8		4.1

		Leaf (60)				htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		3.65		3.58

		Mackness (69)				htg		38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		4.65		4.75

		Miller (61)				htg		38		48		12		olive		10		Max		10		3		3.78		3.06

		Mori (62)				PVD		15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		3.77		4.4

		Nye (63)				PTCA		12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		4.53		4.8

		Radack (64)				htg		8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		3.32		4.25

		Radack (64)				type IIb/VI		8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		3.91		3.97

		Reis (65)				PTCA		21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		3.58		4.03

		Reis (65)				PTCA		21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		3.56		3.66

		Salachas (67)				CAD; angi		20		19		12		olive		10		Max		10		3		2.42		2.5

		Sanders (66)				htg		9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		2.7		3.27





High TG 7gd

		

																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol

		Eritsland et al 1996 (P I)		Parallel		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		0.3626		0.0773480663		4.662		5.1282		0.4662		0.1		0.0226519337

		Swahn et al, 1998 (P I)		Parallel		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		-0.06		-0.0152671756		3.86		4.13		0.27		0.0699481865		0.0852153621

		Silva et al 1996 (P I)		Parallel		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		-0.3626		-0.0927152318		3.0303		3.2634		0.2331		0.0769230769		0.1696383087

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Harris et al 1997 (P III)		parallel		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		-0.13		-0.0522088353		2.05		2.69		0.64		0.312195122		0.3644039573

		Gray et al. 1996 (P III)		parallel		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		0.259		0.0675675676		3.6519		4.3512		0.6993		0.1914893617		0.1239217941

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Connor (33) (H)		ran X		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		0.1		0.0338983051		2.95		3.75		0.8		0.2711864407		0.2372881356

		Donnelly (34) (H)		ran X		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		0.09		0.0264705882		3.4		4.03		0.63		0.1852941176		0.1588235294

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Green (36) (H)		ran X		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		0.28		0.0627802691		4.46		4.86		0.4		0.0896860987		0.0269058296

		Green (36) (H)		ran X		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		0.55		0.0948275862		5.8		5.76		-0.04		-0.0068965517		-0.1017241379

		Harris (37) (H)		ran X		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		-0.1		-0.0392156863		2.55		3.01		0.46		0.1803921569		0.2196078431

		Harris (38) (H)		ran X		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		-0.5		-0.1063829787		4.7		4.7		0		0		0.1063829787

		Harris (38) (H)		ran X		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		0.1		0.0307692308		3.25		3.95		0.7		0.2153846154		0.1846153846

		Harris (39) (H)		ran X		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		-0.05		-0.0154320988		3.24		4.27		1.03		0.3179012346		0.3333333333

		Molgaard (40) (H)		ran X		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		-0.45		-0.1308139535		3.44		3.68		0.24		0.0697674419		0.2005813953

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Olszewski (42) (H)		ran X		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		0.01		0.0019267823		5.19		5.87		0.68		0.1310211946		0.1290944123

		Puhakainen (43) (H)		ran X		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		-0.13		-0.0368271955		3.53		3.6		0.07		0.0198300283		0.0566572238

		Schectman (44) (H)		ran X		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		-0.47		-0.1220779221		3.85		3.92		0.07		0.0181818182		0.1402597403

		Schectman (45) (H)		ran X		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		-0.09		-0.0243902439		3.69		4.31		0.62		0.1680216802		0.1924119241

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Zucker (30) (H)		ran X		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		-0.57		-0.1142284569		4.99		4.97		-0.02		-0.004008016		0.1102204409

		Zucker (30) (H)		ran X		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		-0.03		-0.0095846645		3.13		4.11		0.98		0.3130990415		0.3226837061

		Beil (58) (H)				10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		0.26		0.0760233918		3.42		3.65		0.23		0.067251462		-0.0087719298

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Eritsland (13) (H)				251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		0.42		0.0911062907		4.59		5.11		0.52		0.1132897603		0.0221834697

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Leaf (60) (H)				194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		-0.18		-0.0489130435		3.65		3.58		-0.07		-0.0191780822		0.0297349613

		Mackness (69) (H)				38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		0		0		4.65		4.75		0.1		0.0215053763		0.0215053763

		Mori (62) (H)				15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		-0.27		-0.0737704918		3.77		4.4		0.63		0.1671087533		0.2408792451

		Nye (63) (H)				12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		-0.01		-0.0025510204		4.53		4.8		0.27		0.059602649		0.0621536694

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Reis (65) (H)				21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		-0.1		-0.0273224044		3.58		4.03		0.45		0.125698324		0.1530207284

		Reis (65) (H)				21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		-0.1		-0.0273224044		3.56		3.66		0.1		0.0280898876		0.055412292

		Sanders (66) (H)				9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		-0.25		-0.0750750751		2.7		3.27		0.57		0.2111111111		0.2861861862

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.1424754699

				R Square		0.0202992595

				Adjusted R Square		-0.0054823389

				Standard Error		0.1180381064

				Observations		40

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.010970207		0.010970207		0.787354577		0.3804831135

				Residual		38		0.5294537932		0.0139329946

				Total		39		0.5404240002

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.0730621604		0.0574153909		1.2725187315		0.2109202903		-0.0431692259		0.1892935467		-0.0431692259		0.1892935467

				X Variable 1		0.0122625781		0.0138196361		0.8873300271		0.3804831135		-0.0157138136		0.0402389698		-0.0157138136		0.0402389698

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.1137739197		-0.091121986

				2		0.1147549259		-0.0295395638

				3		0.1172074415		0.0524308672

				4		0.095134801		-0.01107683

				5		0.1098498947		-0.0661340477

				6		0.1098498947		-0.233211187

				7		0.1147549259		0.2496490314

				8		0.115245429		0.0086763651

				9		0.1098498947		0.022734375

				10		0.1466376289		0.0906505067

				11		0.1172074415		0.0416160879

				12		0.1098498947		-0.0465014784

				13		0.1368275665		-0.1099217369

				14		0.1368275665		-0.2385517044

				15		0.1429588555		0.0766489876

				16		0.1392800821		-0.0328971034

				17		0.1392800821		0.0453353025

				18		0.1392800821		0.1940532512

				19		0.1282437618		0.0723376335

				20		0.1024923478		-0.0975540762

				21		0.1172074415		0.0118869708

				22		0.1172074415		-0.0605502177

				23		0.1172074415		0.0230522987

				24		0.1172074415		0.0752044826

				25		0.1098498947		-0.0755361692

				26		0.1392800821		-0.0290596412

				27		0.1392800821		0.183403624

				28		0.1123024103		-0.1210743401

				29		0.0926822853		-0.0352162158

				30		0.1147549259		-0.0925714562

				31		0.1098498947		-0.0552927702

				32		0.1576739492		-0.1279389879

				33		0.1147549259		-0.0932495496

				34		0.1282437618		0.1126354833

				35		0.1172074415		-0.0550537721

				36		0.1000398322		0.3087356205

				37		0.0865509963		0.057449243

				38		0.1319225352		0.0210981932

				39		0.158900207		-0.103487915

				40		0.1282437618		0.1579424244
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Fractional change in LDL vs. placebo

Regression of Fractional Change in LDL versus EPA + DHA Intake (7 g/d) in High TG Subjects
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High TG 7 gd bubble
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High TG 3 gd
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Regression of Fractional Change in LDL versus EPA + DHA 
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Low TG 7 gd

		

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		52		0.0226519337		3.32

		12		0.0852153621		3.4

		8		0.1696383087		3.6

		8		0.084057971		1.8

		4		0.043715847		3

		12		-0.1233612923		3

		16		0.3644039573		3.4

		8		0.1239217941		3.44

		14		0.1325842697		3

		16		0.2372881356		6

		16		0.1588235294		3.6

		11		0.0633484163		3

		12		0.0269058296		5.2

		15		-0.1017241379		5.2

		10		0.2196078431		5.7

		7		0.1063829787		5.4

		11		0.1846153846		5.4

		8		0.3333333333		5.4

		9		0.2005813953		4.5

		32		0.0049382716		2.4

		15		0.1290944123		3.6

		9		0.0566572238		3.6

		13		0.1402597403		3.6

		18		0.1924119241		3.6

		14		0.0343137255		3

		6		0.1102204409		5.4

		10		0.3226837061		5.4

		10		-0.0087719298		3.2

		10		0.0574660695		1.6

		35		0.0545571245		3

		38		0.0215053763		3.4

		15		0.2408792451		4.5

		12		0.0621536694		3.6

		8		0.4087754527		2.2

		8		0.1440002393		1.1

		21		0.1530207284		4.8

		21		0.055412292		7

		9		0.2861861862		4.5

		251		0.0221834697		3.4

		194		0.0297349613		6.9





Low TG 7 gd

		



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects



low tg 7 gd bubble

		



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects



Low TG 3 gd

		

																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Abs pla chg		Frac pla chg		Baseline		End results		Abs fish chg		Frac fish chg		Net frac chg		% change				net

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Regression		SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3335572924

				R Square		0.1112604673

				Adjusted R Square		0.0125116303

				Standard Error		0.1283186716

				Observations		11

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0185519088		0.0185519088		1.1267015463		0.3161322384

				Residual		9		0.1481911333		0.0164656815

				Total		10		0.1667430421

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.2346594779		0.148734969		1.5777021331		0.1490895629		-0.101802654		0.5711216098		-0.101802654		0.5711216098

				X Variable 1		-0.0618766849		0.0582938304		-1.0614619853		0.3161322384		-0.1937465914		0.0699932215		-0.1937465914		0.0699932215

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.123281445		-0.039223474

				2		0.0490294231		-0.0053135761

				3		0.0490294231		-0.1723907154

				4		0.0490294231		0.0835548466

				5		0.0490294231		0.0143189932

				6		0.086155434		-0.0812171624

				7		0.0490294231		-0.0147156976

				8		0.135656782		-0.0781907124

				9		0.0490294231		0.0055277015

				10		0.098530771		0.3102446817

				11		0.1665951244		-0.0225948851

				Duration		Net frac chg		EPA+DHA

				(weeks)				(g)

				8		0.084057971		1.8

				4		0.043715847		3

				12		-0.1233612923		3

				14		0.1325842697		3

				11		0.0633484163		3

				32		0.0049382716		2.4

				14		0.0343137255		3

				10		0.0574660695		1.6

				35		0.0545571245		3

				8		0.4087754527		2.2

				8		0.1440002393		1.1
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		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		0		0		3.2		3.2		0		0		0

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Christensen et al 1995 (P I)		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		-0.7		-0.1147540984		4.5		4.9		0.4		0.0888888889		0.2036429872

		Adler & Holub, 1997 (P I)		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		-0.06		-0.0138888889		4.42		4.81		0.39		0.0882352941		0.102124183

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Balestrieri et al. 1996 (P III)		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		-0.1295		-0.0215517241		5.9052		5.9052		0		0		0.0215517241

		Rossing et al. 1996 (P III)		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		0.17		0.0526315789		2.93		3.52		0.59		0.2013651877		0.1487336088

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Hughes (22) (H)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		-0.33		-0.0996978852		3.31		3.11		-0.2		-0.0604229607		0.0392749245

		Hughes (22) (H)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		-0.16		-0.0461095101		3.47		3.94		0.47		0.1354466859		0.181556196

		Jensen (23) (H)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		-0.25		-0.0642673522		3.89		3.91		0.02		0.0051413882		0.0694087404

		Lungershausen (24) (H)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		0		0		4.04		4.21		0.17		0.0420792079		0.0420792079

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		0.1		0.0497512438		2.01		1.94		-0.07		-0.0348258706		-0.0845771144

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Wilt (28) (H)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		-0.17		-0.0397196262		4.28		4.51		0.23		0.0537383178		0.0934579439

		Zucker (30) (H)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		-0.07		-0.0239726027		2.92		2.95		0.03		0.0102739726		0.0342465753

		Bonaa (45) (H)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		-0.07		-0.0154185022		4.58		4.68		0.1		0.0218340611		0.0372525633

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Flaten (49) (H)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		0.31		0.0784810127		4.07		3.74		-0.33		-0.0810810811		-0.1595620937

		Franzen (50)  (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Haines (14) (H)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		-0.29		-0.1013986014		2.43		2.72		0.29		0.1193415638		0.2207401652

		Holub (53) (H)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		-0.58		-0.2071428571		2.8		2.83		0.03		0.0107142857		0.2178571429

		Kestin (54) (H)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		-0.21		-0.0451612903		4.44		4.62		0.18		0.0405405405		0.0857018309

		Kestin (54) (H)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		-0.11		-0.0236051502		4.44		4.62		0.18		0.0405405405		0.0641456908

		Mori (55) (H)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		0.16		0.0551724138		2.9		3.3		0.4		0.1379310345		0.0827586207

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3205964758

				R Square		0.1027821003

				Adjusted R Square		0.0823907844

				Standard Error		0.1121496079

				Observations		46

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0633968609		0.0633968609		5.0404839392		0.0298369786

				Residual		44		0.5534115207		0.0125775346

				Total		45		0.6168083816

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.0359928177		0.0337302953		-1.0670768648		0.2917571952		-0.1039717585		0.0319861231		-0.1039717585		0.0319861231

				X Variable 1		0.0218950398		0.0097523577		2.2451022113		0.0298369786		0.0022404551		0.0415496245		0.0022404551		0.0415496245

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0005228532		-0.1552799704

				2		-0.0184767859		-0.3772244453

				3		-0.0184767859		0.0306902965

				4		0.0034182539		0.0025105335

				5		0.0931879171		-0.0931879171

				6		0.0012287499		-0.0012287499

				7		-0.0297527314		-0.2178160974

				8		-0.0297527314		0.010929202

				9		0.013927873		0.1131665484

				10		0.0007908491		-0.0026860705

				11		-0.0160683315		0.0495300246

				12		0.0581558534		0.1454871338

				13		0.0428293256		0.0592948575

				14		0.0253132937		-0.033228861

				15		0.0034182539		0.0222264867

				16		0.0113004682		0.0730545829

				17		0.0275027977		0.0459149238

				18		0.0756718852		-0.0541201611

				19		0.0647243653		0.0840092434

				20		-0.0195715379		0.0179068596

				21		-0.003150258		0.1261939023

				22		0.0515873415		-0.012312417

				23		0.0515873415		0.1299688545

				24		0.0647243653		0.004684375

				25		0.0384503176		0.0036288903

				26		-0.000960754		0.000960754

				27		0.0231237897		-0.0231237897

				28		0.0953774211		-0.1799545355

				29		0.0296923017		-0.0721451319

				30		0.0034182539		-0.1011626148

				31		0.0034182539		0.0473900602

				32		0.0953774211		-0.0019194771

				33		0.0822403972		-0.0479938218

				34		0.0756718852		-0.0384193219

				35		-0.003150258		-0.0606668316

				36		0.0296923017		0.1693409027

				37		-0.003150258		0.1723924022

				38		0.104135437		-0.2636975307

				39		0.0296923017		0.0300480067

				40		0.0034182539		0.0706622963

				41		0.0625348614		0.1582053038

				42		0.0953774211		0.1224797218

				43		0.0384503176		0.0472515133

				44		0.0384503176		0.0256953732

				45		0.0625348614		0.0202237593

				46		0.0231237897		-0.0476790632
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		Low TG 7 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		13		0.0059287874		1.8

		12		0		5.9

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		4		0.0334616931		0.91

		16		0.2036429872		4.3

		12		0.102124183		3.6

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		4		0.0215517241		5.1

		52		0.1487336088		4.6

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		13		0.0392749245		4

		13		0.181556196		4

		18		0.0694087404		4.6

		43		0.0420792079		3.4

		20		0		1.6

		12		0		2.7

		5		-0.0845771144		6

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		38		0.0934579439		6

		9		0.0342465753		5.4

		71		0.0372525633		5.1

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		29		-0.1595620937		6.4

		83		0.0597403083		3

		16		0.0740805502		1.8

		22		0.2207401652		4.5

		8		0.2178571429		6

		11		0.0857018309		3.4

		11		0.0641456908		3.4

		18		0.0827586207		4.5

		30		-0.0245552735		2.7





		



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in low TG subjects



		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Franzen (50) (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.4337828428

				R Square		0.1881675547

				Adjusted R Square		0.1556942569

				Standard Error		0.1117029918

				Observations		27

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0723016079		0.0723016079		5.7945317355		0.0237859554

				Residual		25		0.3119389592		0.0124775584

				Total		26		0.3842405671

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.1165854041		0.0527094644		-2.2118495289		0.0363419429		-0.2251425021		-0.008028306		-0.2251425021		-0.008028306

				X Variable 1		0.06453329		0.0268086308		2.4071833614		0.0237859554		0.00931992		0.11974666		0.00931992		0.11974666

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0120414743		-0.1437613494

				2		-0.0649587721		-0.3307424591

				3		-0.0649587721		0.0771722826

				4		-0.0578601102		0.0913218032

				5		-0.000425482		0.0063542694

				6		-0.0068788111		0.0068788111

				7		-0.0981934164		-0.1493754124

				8		-0.0981934164		0.079369887

				9		0.0305504972		0.0965439243

				10		-0.0081694769		0.0062742555

				11		0.064107808		-0.0720233752

				12		-0.000425482		0.0260702227

				13		0.0228065024		0.0615485488

				14		0.070561137		0.0028565846

				15		-0.0681854366		0.0665207583

				16		-0.0197854691		0.1428291133

				17		-0.0133321401		0.0133321401

				18		0.057654479		-0.057654479

				19		0.077014466		-0.1194672962

				20		-0.000425482		-0.0973188789

				21		-0.000425482		0.0512337961

				22		-0.0197854691		-0.0440316206

				23		0.077014466		0.1220187384

				24		-0.0197854691		0.1890276132

				25		0.077014466		-0.0172741576

				26		-0.000425482		0.0745060323

				27		0.057654479		-0.0822097525
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		Low TG 3 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		4		0.0334616931		0.91

		13		0.0059287874		1.8

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		20		0		1.6

		12		0		2.7

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		16		0.0740805502		1.8

		30		-0.0245552735		2.7

		83		0.0597403083		3
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Effect of study duration on LDL levels at 3 g/d of EPA + DHA in high TG subjects
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Phase III all data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7





phase III data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7

		Vessby 1991		X		NIDDM		3		14		14





phase I data

																								Total Cholesterol																						Triglycerides																						LDL Cholesterol																						HDL Cholesterol

																								TC																						TG																						LDL Cholesterol																						HDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62				3.83				4.16				3.63				3.63										0.81				0.92				0.96				0.8										2.1				2.29				1.99				1.86										1.35				1.45				1.2				1.4								DHA only

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.605				4.637				4.338				4.082										1.155				1.33				0.736				0.768										2.28				3.058				2.515				2.378										1.283				1.137				1.503				1.370

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.174				4.233				4.548				4.282										0.735				0.809				0.822				0.648										2.554				2.501				2.928				2.903										1.136				1.153				1.262				1.119

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8				4.05				4.19				4.47				4.46										0.91				0.97				0.82				0.81										2.29				2.25				2.6				2.57										1.34				1.49				1.5				1.52								DHA only

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5				4.22				3.91				4.22				3.85										0.93				0.92				0.93				0.68										2.6				2.29				2.6				2.3										1.18				1.19				1.18				1.22

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49				4.94				4.76				5.37				4.9										0.97				0.91				0.92				0.68

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9				5				5				5.1				4.9										1.2				1.2				1.3				0.8										3				3				3.2				3.2										1.4				1.4				1.3				1.3

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7				5				5				5				5										1.2				1.2				1.2				1										3				3				3.3				3.3										1.4				1.4				1.3				1.2

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.01				5.33				5.72				5.28										1.28				1.38				1.04				0.96										3.17				3.6				4.11				3.65										1.57				1.49				1.4				1.44

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.92				5.9				6.16				5.98										1.74				1.75				1.15				0.9										4.12				4.12				4.25				4.17										1.41				1.42				1.68				1.63

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28				4.97				4.85				4.53				4.56										1.31				1.42				1.21				0.89										2.67				2.6				2.28				2.51																														DHA only

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68				4.97				4.85				4.55				4.65										1.31				1.42				1.17				0.97										2.67				2.6				2.49				2.42																														DHA only

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8				5.37				5.25				5.33				5.08										1.75				1.69				1.81				1.63																																1.12				1.05				1.14				1.25

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3				7.7				7.1				6.8				6.8										1.9				1.6				1.7				0.9										6.1				5.4				4.5				4.9										1.6				1.1				1.4				1.4

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6				6.46				6.49				6.54				6.51										1.95				1.94				2.34				1.46										4.32				4.26				4.42				4.81										1.2				1.26				1.12				1.21

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04				6.5				6.4				6.4				6.3										2				1.9				2.2				1.6																																1.1				1.3				1.1				1.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		256		6.62016		272		7.03392		256		6.62016		271		7.00806								183		2.0677966102		182		2.0564971751		175		1.9774011299		142		1.604519774								181		4.6879		195		5.0505		180		4.662		198		5.1282								39		1.0101		41		1.0619		41		1.0619		45		1.1655

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7				6.1				6.05				6.3				6.2										2.16				2.26				2.2				2.12										4				3.5				4.1				3.85										1.3				1.35				1.32				1.3

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3				6.39				6.73				6.73				6.9										2.43				2.75				2.51				2.21																																1.16				1.11				1.22				1.24

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4				5.92				5.97				6				5.97										2.86				2.98				3.1				2.53										3.93				3.87				3.86				4.13										0.89				0.9				0.84				0.92

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4				5.89				6.02				5.5				5.08										3.03				3.5				2.76				1.99										3.9				3.43				4.43				3.81										1.05				0.89				1.09				1.05

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7																										3.36								3.32						-6.54		-21.53																				3		6						1.03								1.03						5		5

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		291		7.52526		305		7.8873		253		6.54258		249		6.43914								391		4.418079096		469		5.2994350282		431		4.8700564972		311		3.5141242938								151		3.9109		137		3.5483		117		3.0303		126		3.2634								37.4		0.96866		37.1		0.96089		33.6		0.87024		33.5		0.86765

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4				6.81				6.81				7.17				7.11																																																						0.94				0.95				1.03				1

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31																																		1.38				1.15				17

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25																								236		2.6666666667						250		2.8248587571						3.5		-20.9				158		4.0922						157		4.0663						-2.4		9.3				43		1.1137						44		1.1396						5.6		5.9				DHA only

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5																								236		2.6666666667						296		3.3446327684						3.5		-17.6				158		4.0922						158		4.0922						-2.4		13.6				43		1.1137						40		1.036						5.6		6.2				DHA only

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91				4.63				4.56				4.75				4.75										0.99				0.96				1.06				0.93										3.02				2.89				3.13				3.1										1.16				1.24				1.14				1.24

		Note: The studies in red were excluded from Harris analysis because they did not have appropriate control, more than 1 dose was used for the same subjects, or the end results were reported as % change or + or - change from baseline (we will have to back c





crossover Harris

		First		Design		Subj Type		N placebo		N fish		Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		Triglyceride mmol/l								LDL Cholesterol mmol/l

		Author										(weeks)				(g)				(g)		(g)		Baseline		Placebo		Baseline fish		Fish Oil		Baseline		Placebo		Baseline fish		Fish Oil

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62		1.62		1.17

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.61		1.89		1.02

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		0.88		1.06		0.58		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.85		1.71		1.13		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.28		1.08		0.96		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.55		1.6		1.23		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.6		0.65		0.5		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.66		1.41		1.14		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.69		0.76		0.49		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.78		1.69		1.57		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.78		1.58		1.61		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.34		1.58		1.08		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.75		1.61		1.25		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.02		1.18		1.04

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.02		1.18		0.78

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.81		0.87		0.67		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.31		2.5		1.94				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.87		2.62		1.9		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		5.07		4.9		2.95		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.4		3.3		2.7		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.25		2.1		1.71		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		6		5.97		4.02		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		8.54		6.47		3.78		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.36		3.05		2.11		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		2.96		3.3		2.1		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.6		4.85		2.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		4.81		5.05		2.71		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.77		4.23		2.43		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.97		2.61		2.28		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.25		2.53		1.78		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		3.68		4.5		3.1		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.28		2.18		1.71		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.48		3.88		2.76		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.18		3.58		2.94		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.6		4.11		2.58		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		4.91		5.7		2.66		3.13		3.1		3.13		4.11





parallel Harris

		Author		Subj Type		Subj No				Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		wtd n3 FA		TG		Cholesterol														Triglyceride																				LDL Cholesterol

						Placebo		Fish Oil		(weeks)				(g)				(g)		(g)				Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil		Baseline		Fish Oil		% change		net%chng		Baseline		Placebo		% change		Baseline		Fish Oil		% change		net%chng		End Placebo		Baseline fish oil		End Fish Oil		Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil

		Bonaa (45)		normals		71		71		10		corn		6		Omacor		6		5.1		362.1		1.49		1.45		1.4																										1.45		1.4				4.54		4.47		4.58		4.68

		Brown (46)		normals		14		11		6		olive		5		Max		5		1.5		16.5		1.13		1.06		1.05		0.79																								1.06		1.05		0.79		2.98		3.37		3.43		3.66

		Bruckner (47)		normals		10		11		3		olive		10		Max		10		3		33		1.62		1.42		2.09		1.51																								1.42		2.09		1.51		2.87		2.9		2.53		3.06

		Demke (48)		hc		18		13		4		saff		5		Max		5		1.5		19.5		1.54		1.48		2.41		1.83																								1.48		2.41		1.83		5.41		5.36		5		5.8

		Flaten (49)		normals		29		27		6		olive		14		unident		14		6.4		172.8		1.44		1.71		1.58																										1.71		1.58				3.95		4.26		4.07		3.74

		Franzen (50)		PTCA		83		92		16		olive		9		Ameu		9		3		276		1.76		1.94		1.79		1.58																								1.94		1.79		1.58		4.08		4.21		3.93		4.29

		Gans (51)		claudication		16		16		16		corn		6		Max		6		1.8		28.8		1.5		1.4		2.2		1.5																								1.4		2.2		1.5		3.99		3.88		4.3		4.5

		Grigg (52)		PTCA		49		43		16		corn-olive		10		Max		10		3		129		1.65		1.89		1.82																										1.89		1.82

		Haines (14)		IDDM		22		19		6		olive		0.6		Max		15		4.5		85.5		1.15		1.09		0.82		0.71																								1.09		0.82		0.71		2.86		2.57		2.43		2.72

		Hansen (69)		normals		10		10		7		corn		4		Omacor		4		3.4		34		0.82		0.72		0.82		0.77																								0.72		0.82		0.77

		Hansen (69)		normals		10		11		7		corn		4		Activepa		12		3.4		37.4		0.82		0.72		0.83		0.64																								0.72		0.83		0.64

		Holub (53)		normals		8		8		3		olive		20		Max		20		6		48		1.08		1.15		1.08		0.67																								1.15		1.08		0.67		2.8		2.22		2.8		2.83

		Kestin (54)		hc		11		11		6		saff		12		Max		11		3.4		37.4		1.54		1.62		1.75																										1.62		1.75				4.65		4.44		4.44		4.62

		Kestin (54)		hc		11		11		6		linseed		18		Max		11		3.4		37.4		1.9		1.85		1.75		1.26																								1.85		1.75		1.26		4.66		4.55		4.44		4.62

		Mori (55)		IDDM		18		9		3		olive		15		Max		15		4.5		40.5		1.12		1.16		1.39																										1.16		1.39				2.9		3.06		2.9		3.3

		Rogers (56)		normals		30		30		4.5		olive		9		Max		9		2.7		81		1.37		1.59		1.65																										1.59		1.65				3.13		3.5		3.31		3.62

		Bairati (57)		PTCA		60		59		31		olive		15		Max		15		4.5		265.5		2.4																2.4		2.6		8.3%		2.3		1.6		-30.4%		-38.8%		2.6		2.3		1.6

		Beil (58)		type IV		10		10		6		olive		14		Max		10.5		3.2		32		8.8		8.06		8.58		6.5%		7.41		6.94		-6.3%		-12.8%		8.8		9.74		10.7%		6.66		3.85		-42.2%		-52.9%		9.74		6.66				3.42		3.68		3.42		3.65

		Beil (58)		type IV		10		10		6		olive		14		Max		5.3		1.6		16		8.8		8.06		8.58		6.5%		8.58		8.65		0.8%		-5.6%		8.8		9.74		10.7%		5.9		4.72		-20.0%		-30.7%		9.74		5.9		4.72		3.42		3.68		4.27		4.84

		Eritsland (13)		htg+CABG		251		260		36		none				Omacor		4		3.4		884		2.09		6.55		7.04		7.5%		6.54		6.98		6.7%		-0.8%		2.09		2.08		-0.5%		1.94		1.57		-19.1%		-18.6%		2.08		1.94				4.61		5.03		4.59		5.11

		Hendra (59)		NIDDM		35		35		6		olive		10		Max		10		3		105		2		6		6.2		3.3%		5.9		5.9		0.0%		-3.3%		2		2.2		10.0%		2.7		1.7		-37.0%		-47.0%		2.2		2.7				4.1		4.2		3.8		4.1

		Leaf (60)		htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		1283.4		2.35		5.75		5.45		-5.2%		5.75		5.2		-9.6%		-4.3%		2.35		2.05		-12.8%		2.4		1.42		-40.8%		-28.1%		2.05		2.4				3.68		3.5		3.65		3.58

		Mackness (69)		htg		38		41		14		corn		4		Omacor		4		3.4		139.4		3.8		7.9		8		1.3%		7.9		8.5		7.6%		6.3%		3.8		3.9		2.6%		4		2.9		-27.5%		-30.1%		3.9		4				4.65		4.65		4.65		4.75

		Miller (61)		htg		38		48		12		olive		10		Max		10		3		144		3.78																3.78		3.53		-6.6%		3.06		2.08		-32.0%		-25.4%		3.53		3.06

		Mori (62)		PVD		15		14		4		olive		15		Max		15		4.5		63		2.8		6.1		5.9		-3.3%		6.1		6.4		4.9%		8.2%		2.8		3		7.1%		2.3		1.7		-26.1%		-33.2%		3		2.3				3.66		3.39		3.77		4.4

		Nye (63)		PTCA		12		12		52		olive		12		Max		12		3.6		43.2		2		6.07		6.2		2.1%		6.55		6.83		4.3%		2.1%		2		1.8		-10.0%		1.76		1.4		-20.5%		-10.5%		1.8		1.76		1.4		3.92		3.91		4.53		4.8

		Radack (64)		htg		8		10		20		olive		9		unident		6		2.2		22		4.43		6.49		6.33		-2.5%		6.11		5.58		-8.7%		-6.2%		4.43		3.8		-14.2%		3.36		2.82		-16.1%		-1.9%		3.8		3.36		2.82		3.42		2.98		3.32		4.25

		Radack (64)		type IIb/VI		8		7		20		olive		9		unident		3		1.1		7.7		4.43		6.49		6.33		-2.5%		7.04		6.94		-1.4%		1.0%		4.43		3.8		-14.2%		4.6		4.19		-8.9%		5.3%		3.8		4.6		4.19		3.42		2.98		3.91		3.97

		Reis (65)		PTCA		21		36		26		olive		12		Promega		12		4.8		172.8		2.26		5.56		5.38		-3.2%		5.64		5.82		3.2%		6.4%		2.26		2.15		-4.9%		2.28		1.55		-32.0%		-27.2%		2.15		2.28				3.66		3.56		3.58		4.03

		Reis (65)		PTCA		21		32		26		olive		12		Superepa		12		7		224		2.26		5.56		5.38		-3.2%		5.58		5.45		-2.3%		0.9%		2.26		2.15		-4.9%		2.46		1.76		-28.5%		-23.6%		2.15		2.46				3.66		3.56		3.56		3.66

		Salachas (67)		CAD; angi		20		19		12		olive		10		Max		10		3		57		2.42																2.42		2.74		13.2%		2.5		2.2		-12.0%		-25.2%		2.74		2.5		2.2

		Sanders (66)		htg		9		11		4		corn-olive		15		Max		15		4.5		49.5		4.01		6.12		6.47		5.7%		5.52		5.67		2.7%		-3.0%		4.01		5.02		25.2%		4.34		3.21		-26.0%		-51.2%		5.02		4.34				3.33		3.08		2.7		3.27





phase I, III and harris all dat

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Baseline		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol		Fish oil gr mmol		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		1.99		1.86

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		2.515		2.378

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		2.928		2.903

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		2.6		2.57

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5		0.93		0.93		2.6		2.29		2.6		2.3

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49		0.97		0.92

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		3.2		3.2

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		3.3		3.3

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		4.11		3.65

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		4.25		4.17

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		2.28		2.51

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		2.49		2.42

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8		1.75		1.81

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		4.5		4.9

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		4.42		4.81

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04		2		2.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		4.662		5.1282

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7		2.16		2.2		4		3.5		4.1		3.85

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3		2.43		2.51

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		3.86		4.13

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4		3.03		2.76		3.9		3.43		4.43		3.81

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7		3.36		3.32										3		6

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		3.0303		3.2634

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31				1.38

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		3.13		3.1

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		3.79		3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		2.22		2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		5.49		5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		1.0621468927		1.2655367232		3.0821		3.0562		3.0044		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		3.6001		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		4.7915		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		3.95		4.1

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		2.05		2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		3.6519		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		5.9052		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		2.93		3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		2.66		2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		2.61		2.7

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.89

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.18

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.18

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.5				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		3.13		4.11

		Bonaa (45)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		4.58		4.68

		Brown (46)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		3.43		3.66

		Bruckner (47)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		2.53		3.06

		Demke (48)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		5		5.8

		Flaten (49)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		4.07		3.74

		Franzen (50)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		3.93		4.29

		Gans (51)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		4.3		4.5

		Grigg (52)				PTCA		49		43		16		corn-olive		10		Max		10		3		1.65		1.82

		Haines (14)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		2.43		2.72

		Hansen (69)				normals		10		10		7		corn		4		Omacor		4		3.4		0.82		0.82

		Hansen (69)				normals		10		11		7		corn		4		Activepa		12		3.4		0.82		0.83

		Holub (53)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		2.8		2.83

		Kestin (54)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		4.44		4.62

		Kestin (54)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		4.44		4.62

		Mori (55)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		2.9		3.3

		Rogers (56)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		3.31		3.62

		Bairati (57)				PTCA		60		59		31		olive		15		Max		15		4.5		2.4		2.3

		Beil (58)				type IV		10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		3.42		3.65

		Beil (58)				type IV		10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		4.27		4.84

		Eritsland (13)				htg+CABG		251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		4.59		5.11

		Hendra (59)				NIDDM		35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		3.8		4.1

		Leaf (60)				htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		3.65		3.58

		Mackness (69)				htg		38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		4.65		4.75

		Miller (61)				htg		38		48		12		olive		10		Max		10		3		3.78		3.06

		Mori (62)				PVD		15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		3.77		4.4

		Nye (63)				PTCA		12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		4.53		4.8

		Radack (64)				htg		8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		3.32		4.25

		Radack (64)				type IIb/VI		8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		3.91		3.97

		Reis (65)				PTCA		21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		3.58		4.03

		Reis (65)				PTCA		21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		3.56		3.66

		Salachas (67)				CAD; angi		20		19		12		olive		10		Max		10		3		2.42		2.5

		Sanders (66)				htg		9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		2.7		3.27
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		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol

		Eritsland et al 1996 (P I)		Parallel		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		0.3626		0.0773480663		4.662		5.1282		0.4662		0.1		0.0226519337

		Swahn et al, 1998 (P I)		Parallel		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		-0.06		-0.0152671756		3.86		4.13		0.27		0.0699481865		0.0852153621

		Silva et al 1996 (P I)		Parallel		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		-0.3626		-0.0927152318		3.0303		3.2634		0.2331		0.0769230769		0.1696383087

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Harris et al 1997 (P III)		parallel		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		-0.13		-0.0522088353		2.05		2.69		0.64		0.312195122		0.3644039573

		Gray et al. 1996 (P III)		parallel		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		0.259		0.0675675676		3.6519		4.3512		0.6993		0.1914893617		0.1239217941

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Connor (33) (H)		ran X		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		0.1		0.0338983051		2.95		3.75		0.8		0.2711864407		0.2372881356

		Donnelly (34) (H)		ran X		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		0.09		0.0264705882		3.4		4.03		0.63		0.1852941176		0.1588235294

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Green (36) (H)		ran X		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		0.28		0.0627802691		4.46		4.86		0.4		0.0896860987		0.0269058296

		Green (36) (H)		ran X		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		0.55		0.0948275862		5.8		5.76		-0.04		-0.0068965517		-0.1017241379

		Harris (37) (H)		ran X		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		-0.1		-0.0392156863		2.55		3.01		0.46		0.1803921569		0.2196078431

		Harris (38) (H)		ran X		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		-0.5		-0.1063829787		4.7		4.7		0		0		0.1063829787

		Harris (38) (H)		ran X		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		0.1		0.0307692308		3.25		3.95		0.7		0.2153846154		0.1846153846

		Harris (39) (H)		ran X		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		-0.05		-0.0154320988		3.24		4.27		1.03		0.3179012346		0.3333333333

		Molgaard (40) (H)		ran X		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		-0.45		-0.1308139535		3.44		3.68		0.24		0.0697674419		0.2005813953

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Olszewski (42) (H)		ran X		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		0.01		0.0019267823		5.19		5.87		0.68		0.1310211946		0.1290944123

		Puhakainen (43) (H)		ran X		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		-0.13		-0.0368271955		3.53		3.6		0.07		0.0198300283		0.0566572238

		Schectman (44) (H)		ran X		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		-0.47		-0.1220779221		3.85		3.92		0.07		0.0181818182		0.1402597403

		Schectman (45) (H)		ran X		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		-0.09		-0.0243902439		3.69		4.31		0.62		0.1680216802		0.1924119241

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Zucker (30) (H)		ran X		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		-0.57		-0.1142284569		4.99		4.97		-0.02		-0.004008016		0.1102204409

		Zucker (30) (H)		ran X		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		-0.03		-0.0095846645		3.13		4.11		0.98		0.3130990415		0.3226837061

		Beil (58) (H)				10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		0.26		0.0760233918		3.42		3.65		0.23		0.067251462		-0.0087719298

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Eritsland (13) (H)				251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		0.42		0.0911062907		4.59		5.11		0.52		0.1132897603		0.0221834697

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Leaf (60) (H)				194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		-0.18		-0.0489130435		3.65		3.58		-0.07		-0.0191780822		0.0297349613

		Mackness (69) (H)				38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		0		0		4.65		4.75		0.1		0.0215053763		0.0215053763

		Mori (62) (H)				15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		-0.27		-0.0737704918		3.77		4.4		0.63		0.1671087533		0.2408792451

		Nye (63) (H)				12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		-0.01		-0.0025510204		4.53		4.8		0.27		0.059602649		0.0621536694

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Reis (65) (H)				21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		-0.1		-0.0273224044		3.58		4.03		0.45		0.125698324		0.1530207284

		Reis (65) (H)				21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		-0.1		-0.0273224044		3.56		3.66		0.1		0.0280898876		0.055412292

		Sanders (66) (H)				9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		-0.25		-0.0750750751		2.7		3.27		0.57		0.2111111111		0.2861861862

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.1424754699

				R Square		0.0202992595

				Adjusted R Square		-0.0054823389

				Standard Error		0.1180381064

				Observations		40

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.010970207		0.010970207		0.787354577		0.3804831135

				Residual		38		0.5294537932		0.0139329946

				Total		39		0.5404240002

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.0730621604		0.0574153909		1.2725187315		0.2109202903		-0.0431692259		0.1892935467		-0.0431692259		0.1892935467

				X Variable 1		0.0122625781		0.0138196361		0.8873300271		0.3804831135		-0.0157138136		0.0402389698		-0.0157138136		0.0402389698

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.1137739197		-0.091121986

				2		0.1147549259		-0.0295395638

				3		0.1172074415		0.0524308672

				4		0.095134801		-0.01107683

				5		0.1098498947		-0.0661340477

				6		0.1098498947		-0.233211187

				7		0.1147549259		0.2496490314

				8		0.115245429		0.0086763651

				9		0.1098498947		0.022734375

				10		0.1466376289		0.0906505067

				11		0.1172074415		0.0416160879

				12		0.1098498947		-0.0465014784

				13		0.1368275665		-0.1099217369

				14		0.1368275665		-0.2385517044

				15		0.1429588555		0.0766489876

				16		0.1392800821		-0.0328971034

				17		0.1392800821		0.0453353025

				18		0.1392800821		0.1940532512

				19		0.1282437618		0.0723376335

				20		0.1024923478		-0.0975540762

				21		0.1172074415		0.0118869708

				22		0.1172074415		-0.0605502177

				23		0.1172074415		0.0230522987

				24		0.1172074415		0.0752044826

				25		0.1098498947		-0.0755361692

				26		0.1392800821		-0.0290596412

				27		0.1392800821		0.183403624

				28		0.1123024103		-0.1210743401

				29		0.0926822853		-0.0352162158

				30		0.1147549259		-0.0925714562

				31		0.1098498947		-0.0552927702

				32		0.1576739492		-0.1279389879

				33		0.1147549259		-0.0932495496

				34		0.1282437618		0.1126354833

				35		0.1172074415		-0.0550537721

				36		0.1000398322		0.3087356205

				37		0.0865509963		0.057449243

				38		0.1319225352		0.0210981932

				39		0.158900207		-0.103487915

				40		0.1282437618		0.1579424244
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low tg 7 gd bubble

		

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		52		0.0226519337		3.32

		12		0.0852153621		3.4

		8		0.1696383087		3.6

		8		0.084057971		1.8

		4		0.043715847		3

		12		-0.1233612923		3

		16		0.3644039573		3.4

		8		0.1239217941		3.44

		14		0.1325842697		3

		16		0.2372881356		6

		16		0.1588235294		3.6

		11		0.0633484163		3

		12		0.0269058296		5.2

		15		-0.1017241379		5.2

		10		0.2196078431		5.7

		7		0.1063829787		5.4

		11		0.1846153846		5.4

		8		0.3333333333		5.4

		9		0.2005813953		4.5

		32		0.0049382716		2.4

		15		0.1290944123		3.6

		9		0.0566572238		3.6

		13		0.1402597403		3.6

		18		0.1924119241		3.6

		14		0.0343137255		3

		6		0.1102204409		5.4

		10		0.3226837061		5.4

		10		-0.0087719298		3.2

		10		0.0574660695		1.6

		35		0.0545571245		3

		38		0.0215053763		3.4

		15		0.2408792451		4.5

		12		0.0621536694		3.6

		8		0.4087754527		2.2

		8		0.1440002393		1.1

		21		0.1530207284		4.8

		21		0.055412292		7

		9		0.2861861862		4.5

		251		0.0221834697		3.4

		194		0.0297349613		6.9





low tg 7 gd bubble

		



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects



Low TG 3 gd

		



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects



High TG 3 gd

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		0		0		3.2		3.2		0		0		0

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Christensen et al 1995 (P I)		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		-0.7		-0.1147540984		4.5		4.9		0.4		0.0888888889		0.2036429872

		Adler & Holub, 1997 (P I)		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		-0.06		-0.0138888889		4.42		4.81		0.39		0.0882352941		0.102124183

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Balestrieri et al. 1996 (P III)		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		-0.1295		-0.0215517241		5.9052		5.9052		0		0		0.0215517241

		Rossing et al. 1996 (P III)		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		0.17		0.0526315789		2.93		3.52		0.59		0.2013651877		0.1487336088

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Hughes (22) (H)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		-0.33		-0.0996978852		3.31		3.11		-0.2		-0.0604229607		0.0392749245

		Hughes (22) (H)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		-0.16		-0.0461095101		3.47		3.94		0.47		0.1354466859		0.181556196

		Jensen (23) (H)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		-0.25		-0.0642673522		3.89		3.91		0.02		0.0051413882		0.0694087404

		Lungershausen (24) (H)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		0		0		4.04		4.21		0.17		0.0420792079		0.0420792079

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		0.1		0.0497512438		2.01		1.94		-0.07		-0.0348258706		-0.0845771144

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Wilt (28) (H)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		-0.17		-0.0397196262		4.28		4.51		0.23		0.0537383178		0.0934579439

		Zucker (30) (H)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		-0.07		-0.0239726027		2.92		2.95		0.03		0.0102739726		0.0342465753

		Bonaa (45) (H)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		-0.07		-0.0154185022		4.58		4.68		0.1		0.0218340611		0.0372525633

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Flaten (49) (H)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		0.31		0.0784810127		4.07		3.74		-0.33		-0.0810810811		-0.1595620937

		Franzen (50)  (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Haines (14) (H)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		-0.29		-0.1013986014		2.43		2.72		0.29		0.1193415638		0.2207401652

		Holub (53) (H)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		-0.58		-0.2071428571		2.8		2.83		0.03		0.0107142857		0.2178571429

		Kestin (54) (H)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		-0.21		-0.0451612903		4.44		4.62		0.18		0.0405405405		0.0857018309

		Kestin (54) (H)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		-0.11		-0.0236051502		4.44		4.62		0.18		0.0405405405		0.0641456908

		Mori (55) (H)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		0.16		0.0551724138		2.9		3.3		0.4		0.1379310345		0.0827586207

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3205964758

				R Square		0.1027821003

				Adjusted R Square		0.0823907844

				Standard Error		0.1121496079

				Observations		46

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0633968609		0.0633968609		5.0404839392		0.0298369786

				Residual		44		0.5534115207		0.0125775346

				Total		45		0.6168083816

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.0359928177		0.0337302953		-1.0670768648		0.2917571952		-0.1039717585		0.0319861231		-0.1039717585		0.0319861231

				X Variable 1		0.0218950398		0.0097523577		2.2451022113		0.0298369786		0.0022404551		0.0415496245		0.0022404551		0.0415496245

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0005228532		-0.1552799704

				2		-0.0184767859		-0.3772244453

				3		-0.0184767859		0.0306902965

				4		0.0034182539		0.0025105335

				5		0.0931879171		-0.0931879171

				6		0.0012287499		-0.0012287499

				7		-0.0297527314		-0.2178160974

				8		-0.0297527314		0.010929202

				9		0.013927873		0.1131665484

				10		0.0007908491		-0.0026860705

				11		-0.0160683315		0.0495300246

				12		0.0581558534		0.1454871338

				13		0.0428293256		0.0592948575

				14		0.0253132937		-0.033228861

				15		0.0034182539		0.0222264867

				16		0.0113004682		0.0730545829

				17		0.0275027977		0.0459149238

				18		0.0756718852		-0.0541201611

				19		0.0647243653		0.0840092434

				20		-0.0195715379		0.0179068596

				21		-0.003150258		0.1261939023

				22		0.0515873415		-0.012312417

				23		0.0515873415		0.1299688545

				24		0.0647243653		0.004684375

				25		0.0384503176		0.0036288903

				26		-0.000960754		0.000960754

				27		0.0231237897		-0.0231237897

				28		0.0953774211		-0.1799545355

				29		0.0296923017		-0.0721451319

				30		0.0034182539		-0.1011626148

				31		0.0034182539		0.0473900602

				32		0.0953774211		-0.0019194771

				33		0.0822403972		-0.0479938218

				34		0.0756718852		-0.0384193219

				35		-0.003150258		-0.0606668316

				36		0.0296923017		0.1693409027

				37		-0.003150258		0.1723924022

				38		0.104135437		-0.2636975307

				39		0.0296923017		0.0300480067

				40		0.0034182539		0.0706622963

				41		0.0625348614		0.1582053038

				42		0.0953774211		0.1224797218

				43		0.0384503176		0.0472515133

				44		0.0384503176		0.0256953732

				45		0.0625348614		0.0202237593

				46		0.0231237897		-0.0476790632
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Y

Predicted Y

EPA + DHA intake g/d

Fractional change in LDL vs. placebo

Regression of Fractional Change in LDL versus EPA + DHA (7 g/d) Intake in Low TG Subjects
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low TG 3 gd bubble

		Low TG 7 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		13		0.0059287874		1.8

		12		0		5.9

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		4		0.0334616931		0.91

		16		0.2036429872		4.3

		12		0.102124183		3.6

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		4		0.0215517241		5.1

		52		0.1487336088		4.6

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		13		0.0392749245		4

		13		0.181556196		4

		18		0.0694087404		4.6

		43		0.0420792079		3.4

		20		0		1.6

		12		0		2.7

		5		-0.0845771144		6

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		38		0.0934579439		6

		9		0.0342465753		5.4

		71		0.0372525633		5.1

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		29		-0.1595620937		6.4

		83		0.0597403083		3

		16		0.0740805502		1.8

		22		0.2207401652		4.5

		8		0.2178571429		6

		11		0.0857018309		3.4

		11		0.0641456908		3.4

		18		0.0827586207		4.5

		30		-0.0245552735		2.7





low TG 3 gd bubble

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in low TG subjects
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																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Franzen (50) (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.4337828428

				R Square		0.1881675547

				Adjusted R Square		0.1556942569

				Standard Error		0.1117029918

				Observations		27

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0723016079		0.0723016079		5.7945317355		0.0237859554

				Residual		25		0.3119389592		0.0124775584

				Total		26		0.3842405671

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.1165854041		0.0527094644		-2.2118495289		0.0363419429		-0.2251425021		-0.008028306		-0.2251425021		-0.008028306

				X Variable 1		0.06453329		0.0268086308		2.4071833614		0.0237859554		0.00931992		0.11974666		0.00931992		0.11974666

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0120414743		-0.1437613494

				2		-0.0649587721		-0.3307424591

				3		-0.0649587721		0.0771722826

				4		-0.0578601102		0.0913218032

				5		-0.000425482		0.0063542694

				6		-0.0068788111		0.0068788111

				7		-0.0981934164		-0.1493754124

				8		-0.0981934164		0.079369887

				9		0.0305504972		0.0965439243

				10		-0.0081694769		0.0062742555

				11		0.064107808		-0.0720233752

				12		-0.000425482		0.0260702227

				13		0.0228065024		0.0615485488

				14		0.070561137		0.0028565846

				15		-0.0681854366		0.0665207583

				16		-0.0197854691		0.1428291133

				17		-0.0133321401		0.0133321401

				18		0.057654479		-0.057654479

				19		0.077014466		-0.1194672962

				20		-0.000425482		-0.0973188789

				21		-0.000425482		0.0512337961

				22		-0.0197854691		-0.0440316206

				23		0.077014466		0.1220187384

				24		-0.0197854691		0.1890276132

				25		0.077014466		-0.0172741576

				26		-0.000425482		0.0745060323

				27		0.057654479		-0.0822097525
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																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Abs pla chg		Frac pla chg		Baseline		End results		Abs fish chg		Frac fish chg		Net frac chg		% change				net

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Regression		SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3335572924

				R Square		0.1112604673

				Adjusted R Square		0.0125116303

				Standard Error		0.1283186716

				Observations		11

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0185519088		0.0185519088		1.1267015463		0.3161322384

				Residual		9		0.1481911333		0.0164656815

				Total		10		0.1667430421

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.2346594779		0.148734969		1.5777021331		0.1490895629		-0.101802654		0.5711216098		-0.101802654		0.5711216098

				X Variable 1		-0.0618766849		0.0582938304		-1.0614619853		0.3161322384		-0.1937465914		0.0699932215		-0.1937465914		0.0699932215

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.123281445		-0.039223474

				2		0.0490294231		-0.0053135761

				3		0.0490294231		-0.1723907154

				4		0.0490294231		0.0835548466

				5		0.0490294231		0.0143189932

				6		0.086155434		-0.0812171624

				7		0.0490294231		-0.0147156976

				8		0.135656782		-0.0781907124

				9		0.0490294231		0.0055277015

				10		0.098530771		0.3102446817

				11		0.1665951244		-0.0225948851

				Duration		Net frac chg		EPA+DHA

				(weeks)				(g)

				8		0.084057971		1.8

				4		0.043715847		3

				12		-0.1233612923		3

				14		0.1325842697		3

				11		0.0633484163		3

				32		0.0049382716		2.4

				14		0.0343137255		3

				10		0.0574660695		1.6

				35		0.0545571245		3

				8		0.4087754527		2.2

				8		0.1440002393		1.1
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 3 g/d of EPA + DHA in high TG subjects



		Low TG 3 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		4		0.0334616931		0.91

		13		0.0059287874		1.8

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		20		0		1.6

		12		0		2.7

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		16		0.0740805502		1.8

		30		-0.0245552735		2.7

		83		0.0597403083		3
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Phase III all data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7





phase III data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7

		Vessby 1991		X		NIDDM		3		14		14





phase I data

																								Total Cholesterol																						Triglycerides																						LDL Cholesterol																						HDL Cholesterol

																								TC																						TG																						LDL Cholesterol																						HDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62				3.83				4.16				3.63				3.63										0.81				0.92				0.96				0.8										2.1				2.29				1.99				1.86										1.35				1.45				1.2				1.4								DHA only

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.605				4.637				4.338				4.082										1.155				1.33				0.736				0.768										2.28				3.058				2.515				2.378										1.283				1.137				1.503				1.370

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.174				4.233				4.548				4.282										0.735				0.809				0.822				0.648										2.554				2.501				2.928				2.903										1.136				1.153				1.262				1.119

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8				4.05				4.19				4.47				4.46										0.91				0.97				0.82				0.81										2.29				2.25				2.6				2.57										1.34				1.49				1.5				1.52								DHA only

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5				4.22				3.91				4.22				3.85										0.93				0.92				0.93				0.68										2.6				2.29				2.6				2.3										1.18				1.19				1.18				1.22

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49				4.94				4.76				5.37				4.9										0.97				0.91				0.92				0.68

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9				5				5				5.1				4.9										1.2				1.2				1.3				0.8										3				3				3.2				3.2										1.4				1.4				1.3				1.3

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7				5				5				5				5										1.2				1.2				1.2				1										3				3				3.3				3.3										1.4				1.4				1.3				1.2

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.01				5.33				5.72				5.28										1.28				1.38				1.04				0.96										3.17				3.6				4.11				3.65										1.57				1.49				1.4				1.44

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.92				5.9				6.16				5.98										1.74				1.75				1.15				0.9										4.12				4.12				4.25				4.17										1.41				1.42				1.68				1.63

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28				4.97				4.85				4.53				4.56										1.31				1.42				1.21				0.89										2.67				2.6				2.28				2.51																														DHA only

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68				4.97				4.85				4.55				4.65										1.31				1.42				1.17				0.97										2.67				2.6				2.49				2.42																														DHA only

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8				5.37				5.25				5.33				5.08										1.75				1.69				1.81				1.63																																1.12				1.05				1.14				1.25

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3				7.7				7.1				6.8				6.8										1.9				1.6				1.7				0.9										6.1				5.4				4.5				4.9										1.6				1.1				1.4				1.4

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6				6.46				6.49				6.54				6.51										1.95				1.94				2.34				1.46										4.32				4.26				4.42				4.81										1.2				1.26				1.12				1.21

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04				6.5				6.4				6.4				6.3										2				1.9				2.2				1.6																																1.1				1.3				1.1				1.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		256		6.62016		272		7.03392		256		6.62016		271		7.00806								183		2.0677966102		182		2.0564971751		175		1.9774011299		142		1.604519774								181		4.6879		195		5.0505		180		4.662		198		5.1282								39		1.0101		41		1.0619		41		1.0619		45		1.1655

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7				6.1				6.05				6.3				6.2										2.16				2.26				2.2				2.12										4				3.5				4.1				3.85										1.3				1.35				1.32				1.3

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3				6.39				6.73				6.73				6.9										2.43				2.75				2.51				2.21																																1.16				1.11				1.22				1.24

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4				5.92				5.97				6				5.97										2.86				2.98				3.1				2.53										3.93				3.87				3.86				4.13										0.89				0.9				0.84				0.92

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4				5.89				6.02				5.5				5.08										3.03				3.5				2.76				1.99										3.9				3.43				4.43				3.81										1.05				0.89				1.09				1.05

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7																										3.36								3.32						-6.54		-21.53																				3		6						1.03								1.03						5		5

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		291		7.52526		305		7.8873		253		6.54258		249		6.43914								391		4.418079096		469		5.2994350282		431		4.8700564972		311		3.5141242938								151		3.9109		137		3.5483		117		3.0303		126		3.2634								37.4		0.96866		37.1		0.96089		33.6		0.87024		33.5		0.86765

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4				6.81				6.81				7.17				7.11																																																						0.94				0.95				1.03				1

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31																																		1.38				1.15				17

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25																								236		2.6666666667						250		2.8248587571						3.5		-20.9				158		4.0922						157		4.0663						-2.4		9.3				43		1.1137						44		1.1396						5.6		5.9				DHA only

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5																								236		2.6666666667						296		3.3446327684						3.5		-17.6				158		4.0922						158		4.0922						-2.4		13.6				43		1.1137						40		1.036						5.6		6.2				DHA only

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91				4.63				4.56				4.75				4.75										0.99				0.96				1.06				0.93										3.02				2.89				3.13				3.1										1.16				1.24				1.14				1.24

		Note: The studies in red were excluded from Harris analysis because they did not have appropriate control, more than 1 dose was used for the same subjects, or the end results were reported as % change or + or - change from baseline (we will have to back c





crossover Harris

		First		Design		Subj Type		N placebo		N fish		Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		Triglyceride mmol/l								LDL Cholesterol mmol/l

		Author										(weeks)				(g)				(g)		(g)		Baseline		Placebo		Baseline fish		Fish Oil		Baseline		Placebo		Baseline fish		Fish Oil

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62		1.62		1.17

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.61		1.89		1.02

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		0.88		1.06		0.58		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.85		1.71		1.13		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.28		1.08		0.96		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.55		1.6		1.23		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.6		0.65		0.5		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.66		1.41		1.14		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.69		0.76		0.49		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.78		1.69		1.57		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.78		1.58		1.61		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.34		1.58		1.08		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.75		1.61		1.25		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.02		1.18		1.04

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.02		1.18		0.78

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.81		0.87		0.67		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.31		2.5		1.94				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.87		2.62		1.9		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		5.07		4.9		2.95		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.4		3.3		2.7		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.25		2.1		1.71		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		6		5.97		4.02		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		8.54		6.47		3.78		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.36		3.05		2.11		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		2.96		3.3		2.1		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.6		4.85		2.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		4.81		5.05		2.71		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.77		4.23		2.43		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.97		2.61		2.28		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.25		2.53		1.78		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		3.68		4.5		3.1		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.28		2.18		1.71		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.48		3.88		2.76		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.18		3.58		2.94		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.6		4.11		2.58		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		4.91		5.7		2.66		3.13		3.1		3.13		4.11





parallel Harris

		Author		Subj Type		Subj No				Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		wtd n3 FA		TG		Cholesterol														Triglyceride																				LDL Cholesterol

						Placebo		Fish Oil		(weeks)				(g)				(g)		(g)				Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil		Baseline		Fish Oil		% change		net%chng		Baseline		Placebo		% change		Baseline		Fish Oil		% change		net%chng		End Placebo		Baseline fish oil		End Fish Oil		Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil

		Bonaa (45)		normals		71		71		10		corn		6		Omacor		6		5.1		362.1		1.49		1.45		1.4																										1.45		1.4				4.54		4.47		4.58		4.68

		Brown (46)		normals		14		11		6		olive		5		Max		5		1.5		16.5		1.13		1.06		1.05		0.79																								1.06		1.05		0.79		2.98		3.37		3.43		3.66

		Bruckner (47)		normals		10		11		3		olive		10		Max		10		3		33		1.62		1.42		2.09		1.51																								1.42		2.09		1.51		2.87		2.9		2.53		3.06

		Demke (48)		hc		18		13		4		saff		5		Max		5		1.5		19.5		1.54		1.48		2.41		1.83																								1.48		2.41		1.83		5.41		5.36		5		5.8

		Flaten (49)		normals		29		27		6		olive		14		unident		14		6.4		172.8		1.44		1.71		1.58																										1.71		1.58				3.95		4.26		4.07		3.74

		Franzen (50)		PTCA		83		92		16		olive		9		Ameu		9		3		276		1.76		1.94		1.79		1.58																								1.94		1.79		1.58		4.08		4.21		3.93		4.29

		Gans (51)		claudication		16		16		16		corn		6		Max		6		1.8		28.8		1.5		1.4		2.2		1.5																								1.4		2.2		1.5		3.99		3.88		4.3		4.5

		Grigg (52)		PTCA		49		43		16		corn-olive		10		Max		10		3		129		1.65		1.89		1.82																										1.89		1.82

		Haines (14)		IDDM		22		19		6		olive		0.6		Max		15		4.5		85.5		1.15		1.09		0.82		0.71																								1.09		0.82		0.71		2.86		2.57		2.43		2.72

		Hansen (69)		normals		10		10		7		corn		4		Omacor		4		3.4		34		0.82		0.72		0.82		0.77																								0.72		0.82		0.77

		Hansen (69)		normals		10		11		7		corn		4		Activepa		12		3.4		37.4		0.82		0.72		0.83		0.64																								0.72		0.83		0.64

		Holub (53)		normals		8		8		3		olive		20		Max		20		6		48		1.08		1.15		1.08		0.67																								1.15		1.08		0.67		2.8		2.22		2.8		2.83

		Kestin (54)		hc		11		11		6		saff		12		Max		11		3.4		37.4		1.54		1.62		1.75																										1.62		1.75				4.65		4.44		4.44		4.62

		Kestin (54)		hc		11		11		6		linseed		18		Max		11		3.4		37.4		1.9		1.85		1.75		1.26																								1.85		1.75		1.26		4.66		4.55		4.44		4.62

		Mori (55)		IDDM		18		9		3		olive		15		Max		15		4.5		40.5		1.12		1.16		1.39																										1.16		1.39				2.9		3.06		2.9		3.3

		Rogers (56)		normals		30		30		4.5		olive		9		Max		9		2.7		81		1.37		1.59		1.65																										1.59		1.65				3.13		3.5		3.31		3.62

		Bairati (57)		PTCA		60		59		31		olive		15		Max		15		4.5		265.5		2.4																2.4		2.6		8.3%		2.3		1.6		-30.4%		-38.8%		2.6		2.3		1.6

		Beil (58)		type IV		10		10		6		olive		14		Max		10.5		3.2		32		8.8		8.06		8.58		6.5%		7.41		6.94		-6.3%		-12.8%		8.8		9.74		10.7%		6.66		3.85		-42.2%		-52.9%		9.74		6.66				3.42		3.68		3.42		3.65

		Beil (58)		type IV		10		10		6		olive		14		Max		5.3		1.6		16		8.8		8.06		8.58		6.5%		8.58		8.65		0.8%		-5.6%		8.8		9.74		10.7%		5.9		4.72		-20.0%		-30.7%		9.74		5.9		4.72		3.42		3.68		4.27		4.84

		Eritsland (13)		htg+CABG		251		260		36		none				Omacor		4		3.4		884		2.09		6.55		7.04		7.5%		6.54		6.98		6.7%		-0.8%		2.09		2.08		-0.5%		1.94		1.57		-19.1%		-18.6%		2.08		1.94				4.61		5.03		4.59		5.11

		Hendra (59)		NIDDM		35		35		6		olive		10		Max		10		3		105		2		6		6.2		3.3%		5.9		5.9		0.0%		-3.3%		2		2.2		10.0%		2.7		1.7		-37.0%		-47.0%		2.2		2.7				4.1		4.2		3.8		4.1

		Leaf (60)		htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		1283.4		2.35		5.75		5.45		-5.2%		5.75		5.2		-9.6%		-4.3%		2.35		2.05		-12.8%		2.4		1.42		-40.8%		-28.1%		2.05		2.4				3.68		3.5		3.65		3.58

		Mackness (69)		htg		38		41		14		corn		4		Omacor		4		3.4		139.4		3.8		7.9		8		1.3%		7.9		8.5		7.6%		6.3%		3.8		3.9		2.6%		4		2.9		-27.5%		-30.1%		3.9		4				4.65		4.65		4.65		4.75

		Miller (61)		htg		38		48		12		olive		10		Max		10		3		144		3.78																3.78		3.53		-6.6%		3.06		2.08		-32.0%		-25.4%		3.53		3.06

		Mori (62)		PVD		15		14		4		olive		15		Max		15		4.5		63		2.8		6.1		5.9		-3.3%		6.1		6.4		4.9%		8.2%		2.8		3		7.1%		2.3		1.7		-26.1%		-33.2%		3		2.3				3.66		3.39		3.77		4.4

		Nye (63)		PTCA		12		12		52		olive		12		Max		12		3.6		43.2		2		6.07		6.2		2.1%		6.55		6.83		4.3%		2.1%		2		1.8		-10.0%		1.76		1.4		-20.5%		-10.5%		1.8		1.76		1.4		3.92		3.91		4.53		4.8

		Radack (64)		htg		8		10		20		olive		9		unident		6		2.2		22		4.43		6.49		6.33		-2.5%		6.11		5.58		-8.7%		-6.2%		4.43		3.8		-14.2%		3.36		2.82		-16.1%		-1.9%		3.8		3.36		2.82		3.42		2.98		3.32		4.25

		Radack (64)		type IIb/VI		8		7		20		olive		9		unident		3		1.1		7.7		4.43		6.49		6.33		-2.5%		7.04		6.94		-1.4%		1.0%		4.43		3.8		-14.2%		4.6		4.19		-8.9%		5.3%		3.8		4.6		4.19		3.42		2.98		3.91		3.97

		Reis (65)		PTCA		21		36		26		olive		12		Promega		12		4.8		172.8		2.26		5.56		5.38		-3.2%		5.64		5.82		3.2%		6.4%		2.26		2.15		-4.9%		2.28		1.55		-32.0%		-27.2%		2.15		2.28				3.66		3.56		3.58		4.03

		Reis (65)		PTCA		21		32		26		olive		12		Superepa		12		7		224		2.26		5.56		5.38		-3.2%		5.58		5.45		-2.3%		0.9%		2.26		2.15		-4.9%		2.46		1.76		-28.5%		-23.6%		2.15		2.46				3.66		3.56		3.56		3.66

		Salachas (67)		CAD; angi		20		19		12		olive		10		Max		10		3		57		2.42																2.42		2.74		13.2%		2.5		2.2		-12.0%		-25.2%		2.74		2.5		2.2

		Sanders (66)		htg		9		11		4		corn-olive		15		Max		15		4.5		49.5		4.01		6.12		6.47		5.7%		5.52		5.67		2.7%		-3.0%		4.01		5.02		25.2%		4.34		3.21		-26.0%		-51.2%		5.02		4.34				3.33		3.08		2.7		3.27





phase I, III and harris all dat

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Baseline		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol		Fish oil gr mmol		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		1.99		1.86

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		2.515		2.378

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		2.928		2.903

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		2.6		2.57

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5		0.93		0.93		2.6		2.29		2.6		2.3

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49		0.97		0.92

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		3.2		3.2

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		3.3		3.3

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		4.11		3.65

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		4.25		4.17

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		2.28		2.51

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		2.49		2.42

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8		1.75		1.81

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		4.5		4.9

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		4.42		4.81

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04		2		2.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		4.662		5.1282

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7		2.16		2.2		4		3.5		4.1		3.85

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3		2.43		2.51

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		3.86		4.13

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4		3.03		2.76		3.9		3.43		4.43		3.81

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7		3.36		3.32										3		6

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		3.0303		3.2634

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31				1.38

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		3.13		3.1

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		3.79		3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		2.22		2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		5.49		5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		1.0621468927		1.2655367232		3.0821		3.0562		3.0044		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		3.6001		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		4.7915		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		3.95		4.1

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		2.05		2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		3.6519		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		5.9052		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		2.93		3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		2.66		2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		2.61		2.7

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.89

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.18

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.18

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.5				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		3.13		4.11

		Bonaa (45)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		4.58		4.68

		Brown (46)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		3.43		3.66

		Bruckner (47)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		2.53		3.06

		Demke (48)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		5		5.8

		Flaten (49)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		4.07		3.74

		Franzen (50)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		3.93		4.29

		Gans (51)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		4.3		4.5

		Grigg (52)				PTCA		49		43		16		corn-olive		10		Max		10		3		1.65		1.82

		Haines (14)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		2.43		2.72

		Hansen (69)				normals		10		10		7		corn		4		Omacor		4		3.4		0.82		0.82

		Hansen (69)				normals		10		11		7		corn		4		Activepa		12		3.4		0.82		0.83

		Holub (53)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		2.8		2.83

		Kestin (54)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		4.44		4.62

		Kestin (54)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		4.44		4.62

		Mori (55)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		2.9		3.3

		Rogers (56)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		3.31		3.62

		Bairati (57)				PTCA		60		59		31		olive		15		Max		15		4.5		2.4		2.3

		Beil (58)				type IV		10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		3.42		3.65

		Beil (58)				type IV		10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		4.27		4.84

		Eritsland (13)				htg+CABG		251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		4.59		5.11

		Hendra (59)				NIDDM		35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		3.8		4.1

		Leaf (60)				htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		3.65		3.58

		Mackness (69)				htg		38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		4.65		4.75

		Miller (61)				htg		38		48		12		olive		10		Max		10		3		3.78		3.06

		Mori (62)				PVD		15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		3.77		4.4

		Nye (63)				PTCA		12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		4.53		4.8

		Radack (64)				htg		8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		3.32		4.25

		Radack (64)				type IIb/VI		8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		3.91		3.97

		Reis (65)				PTCA		21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		3.58		4.03

		Reis (65)				PTCA		21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		3.56		3.66

		Salachas (67)				CAD; angi		20		19		12		olive		10		Max		10		3		2.42		2.5

		Sanders (66)				htg		9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		2.7		3.27
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		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol

		Eritsland et al 1996 (P I)		Parallel		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		0.3626		0.0773480663		4.662		5.1282		0.4662		0.1		0.0226519337

		Swahn et al, 1998 (P I)		Parallel		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		-0.06		-0.0152671756		3.86		4.13		0.27		0.0699481865		0.0852153621

		Silva et al 1996 (P I)		Parallel		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		-0.3626		-0.0927152318		3.0303		3.2634		0.2331		0.0769230769		0.1696383087

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Harris et al 1997 (P III)		parallel		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		-0.13		-0.0522088353		2.05		2.69		0.64		0.312195122		0.3644039573

		Gray et al. 1996 (P III)		parallel		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		0.259		0.0675675676		3.6519		4.3512		0.6993		0.1914893617		0.1239217941

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Connor (33) (H)		ran X		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		0.1		0.0338983051		2.95		3.75		0.8		0.2711864407		0.2372881356

		Donnelly (34) (H)		ran X		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		0.09		0.0264705882		3.4		4.03		0.63		0.1852941176		0.1588235294

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Green (36) (H)		ran X		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		0.28		0.0627802691		4.46		4.86		0.4		0.0896860987		0.0269058296

		Green (36) (H)		ran X		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		0.55		0.0948275862		5.8		5.76		-0.04		-0.0068965517		-0.1017241379

		Harris (37) (H)		ran X		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		-0.1		-0.0392156863		2.55		3.01		0.46		0.1803921569		0.2196078431

		Harris (38) (H)		ran X		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		-0.5		-0.1063829787		4.7		4.7		0		0		0.1063829787

		Harris (38) (H)		ran X		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		0.1		0.0307692308		3.25		3.95		0.7		0.2153846154		0.1846153846

		Harris (39) (H)		ran X		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		-0.05		-0.0154320988		3.24		4.27		1.03		0.3179012346		0.3333333333

		Molgaard (40) (H)		ran X		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		-0.45		-0.1308139535		3.44		3.68		0.24		0.0697674419		0.2005813953

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Olszewski (42) (H)		ran X		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		0.01		0.0019267823		5.19		5.87		0.68		0.1310211946		0.1290944123

		Puhakainen (43) (H)		ran X		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		-0.13		-0.0368271955		3.53		3.6		0.07		0.0198300283		0.0566572238

		Schectman (44) (H)		ran X		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		-0.47		-0.1220779221		3.85		3.92		0.07		0.0181818182		0.1402597403

		Schectman (45) (H)		ran X		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		-0.09		-0.0243902439		3.69		4.31		0.62		0.1680216802		0.1924119241

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Zucker (30) (H)		ran X		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		-0.57		-0.1142284569		4.99		4.97		-0.02		-0.004008016		0.1102204409

		Zucker (30) (H)		ran X		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		-0.03		-0.0095846645		3.13		4.11		0.98		0.3130990415		0.3226837061

		Beil (58) (H)				10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		0.26		0.0760233918		3.42		3.65		0.23		0.067251462		-0.0087719298

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Eritsland (13) (H)				251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		0.42		0.0911062907		4.59		5.11		0.52		0.1132897603		0.0221834697

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Leaf (60) (H)				194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		-0.18		-0.0489130435		3.65		3.58		-0.07		-0.0191780822		0.0297349613

		Mackness (69) (H)				38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		0		0		4.65		4.75		0.1		0.0215053763		0.0215053763

		Mori (62) (H)				15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		-0.27		-0.0737704918		3.77		4.4		0.63		0.1671087533		0.2408792451

		Nye (63) (H)				12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		-0.01		-0.0025510204		4.53		4.8		0.27		0.059602649		0.0621536694

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Reis (65) (H)				21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		-0.1		-0.0273224044		3.58		4.03		0.45		0.125698324		0.1530207284

		Reis (65) (H)				21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		-0.1		-0.0273224044		3.56		3.66		0.1		0.0280898876		0.055412292

		Sanders (66) (H)				9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		-0.25		-0.0750750751		2.7		3.27		0.57		0.2111111111		0.2861861862

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.1424754699

				R Square		0.0202992595

				Adjusted R Square		-0.0054823389

				Standard Error		0.1180381064

				Observations		40

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.010970207		0.010970207		0.787354577		0.3804831135

				Residual		38		0.5294537932		0.0139329946

				Total		39		0.5404240002

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.0730621604		0.0574153909		1.2725187315		0.2109202903		-0.0431692259		0.1892935467		-0.0431692259		0.1892935467

				X Variable 1		0.0122625781		0.0138196361		0.8873300271		0.3804831135		-0.0157138136		0.0402389698		-0.0157138136		0.0402389698

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.1137739197		-0.091121986

				2		0.1147549259		-0.0295395638

				3		0.1172074415		0.0524308672

				4		0.095134801		-0.01107683

				5		0.1098498947		-0.0661340477

				6		0.1098498947		-0.233211187

				7		0.1147549259		0.2496490314

				8		0.115245429		0.0086763651

				9		0.1098498947		0.022734375

				10		0.1466376289		0.0906505067

				11		0.1172074415		0.0416160879

				12		0.1098498947		-0.0465014784

				13		0.1368275665		-0.1099217369

				14		0.1368275665		-0.2385517044

				15		0.1429588555		0.0766489876

				16		0.1392800821		-0.0328971034

				17		0.1392800821		0.0453353025

				18		0.1392800821		0.1940532512

				19		0.1282437618		0.0723376335

				20		0.1024923478		-0.0975540762

				21		0.1172074415		0.0118869708

				22		0.1172074415		-0.0605502177

				23		0.1172074415		0.0230522987

				24		0.1172074415		0.0752044826

				25		0.1098498947		-0.0755361692

				26		0.1392800821		-0.0290596412

				27		0.1392800821		0.183403624

				28		0.1123024103		-0.1210743401

				29		0.0926822853		-0.0352162158

				30		0.1147549259		-0.0925714562

				31		0.1098498947		-0.0552927702

				32		0.1576739492		-0.1279389879

				33		0.1147549259		-0.0932495496

				34		0.1282437618		0.1126354833

				35		0.1172074415		-0.0550537721

				36		0.1000398322		0.3087356205

				37		0.0865509963		0.057449243

				38		0.1319225352		0.0210981932

				39		0.158900207		-0.103487915

				40		0.1282437618		0.1579424244
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low tg 7 gd bubble

		

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		52		0.0226519337		3.32

		12		0.0852153621		3.4

		8		0.1696383087		3.6

		8		0.084057971		1.8

		4		0.043715847		3

		12		-0.1233612923		3

		16		0.3644039573		3.4

		8		0.1239217941		3.44

		14		0.1325842697		3

		16		0.2372881356		6

		16		0.1588235294		3.6

		11		0.0633484163		3

		12		0.0269058296		5.2

		15		-0.1017241379		5.2

		10		0.2196078431		5.7

		7		0.1063829787		5.4

		11		0.1846153846		5.4

		8		0.3333333333		5.4

		9		0.2005813953		4.5

		32		0.0049382716		2.4

		15		0.1290944123		3.6

		9		0.0566572238		3.6

		13		0.1402597403		3.6

		18		0.1924119241		3.6

		14		0.0343137255		3

		6		0.1102204409		5.4

		10		0.3226837061		5.4

		10		-0.0087719298		3.2

		10		0.0574660695		1.6

		35		0.0545571245		3

		38		0.0215053763		3.4

		15		0.2408792451		4.5

		12		0.0621536694		3.6

		8		0.4087754527		2.2

		8		0.1440002393		1.1

		21		0.1530207284		4.8

		21		0.055412292		7

		9		0.2861861862		4.5

		251		0.0221834697		3.4

		194		0.0297349613		6.9
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects



High TG 3 gd

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		0		0		3.2		3.2		0		0		0

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Christensen et al 1995 (P I)		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		-0.7		-0.1147540984		4.5		4.9		0.4		0.0888888889		0.2036429872

		Adler & Holub, 1997 (P I)		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		-0.06		-0.0138888889		4.42		4.81		0.39		0.0882352941		0.102124183

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Balestrieri et al. 1996 (P III)		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		-0.1295		-0.0215517241		5.9052		5.9052		0		0		0.0215517241

		Rossing et al. 1996 (P III)		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		0.17		0.0526315789		2.93		3.52		0.59		0.2013651877		0.1487336088

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Hughes (22) (H)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		-0.33		-0.0996978852		3.31		3.11		-0.2		-0.0604229607		0.0392749245

		Hughes (22) (H)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		-0.16		-0.0461095101		3.47		3.94		0.47		0.1354466859		0.181556196

		Jensen (23) (H)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		-0.25		-0.0642673522		3.89		3.91		0.02		0.0051413882		0.0694087404

		Lungershausen (24) (H)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		0		0		4.04		4.21		0.17		0.0420792079		0.0420792079

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		0.1		0.0497512438		2.01		1.94		-0.07		-0.0348258706		-0.0845771144

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Wilt (28) (H)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		-0.17		-0.0397196262		4.28		4.51		0.23		0.0537383178		0.0934579439

		Zucker (30) (H)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		-0.07		-0.0239726027		2.92		2.95		0.03		0.0102739726		0.0342465753

		Bonaa (45) (H)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		-0.07		-0.0154185022		4.58		4.68		0.1		0.0218340611		0.0372525633

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Flaten (49) (H)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		0.31		0.0784810127		4.07		3.74		-0.33		-0.0810810811		-0.1595620937

		Franzen (50)  (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Haines (14) (H)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		-0.29		-0.1013986014		2.43		2.72		0.29		0.1193415638		0.2207401652

		Holub (53) (H)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		-0.58		-0.2071428571		2.8		2.83		0.03		0.0107142857		0.2178571429

		Kestin (54) (H)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		-0.21		-0.0451612903		4.44		4.62		0.18		0.0405405405		0.0857018309

		Kestin (54) (H)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		-0.11		-0.0236051502		4.44		4.62		0.18		0.0405405405		0.0641456908

		Mori (55) (H)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		0.16		0.0551724138		2.9		3.3		0.4		0.1379310345		0.0827586207

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3205964758

				R Square		0.1027821003

				Adjusted R Square		0.0823907844

				Standard Error		0.1121496079

				Observations		46

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0633968609		0.0633968609		5.0404839392		0.0298369786

				Residual		44		0.5534115207		0.0125775346

				Total		45		0.6168083816

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.0359928177		0.0337302953		-1.0670768648		0.2917571952		-0.1039717585		0.0319861231		-0.1039717585		0.0319861231

				X Variable 1		0.0218950398		0.0097523577		2.2451022113		0.0298369786		0.0022404551		0.0415496245		0.0022404551		0.0415496245

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0005228532		-0.1552799704

				2		-0.0184767859		-0.3772244453

				3		-0.0184767859		0.0306902965

				4		0.0034182539		0.0025105335

				5		0.0931879171		-0.0931879171

				6		0.0012287499		-0.0012287499

				7		-0.0297527314		-0.2178160974

				8		-0.0297527314		0.010929202

				9		0.013927873		0.1131665484

				10		0.0007908491		-0.0026860705

				11		-0.0160683315		0.0495300246

				12		0.0581558534		0.1454871338

				13		0.0428293256		0.0592948575

				14		0.0253132937		-0.033228861

				15		0.0034182539		0.0222264867

				16		0.0113004682		0.0730545829

				17		0.0275027977		0.0459149238

				18		0.0756718852		-0.0541201611

				19		0.0647243653		0.0840092434

				20		-0.0195715379		0.0179068596

				21		-0.003150258		0.1261939023

				22		0.0515873415		-0.012312417

				23		0.0515873415		0.1299688545

				24		0.0647243653		0.004684375

				25		0.0384503176		0.0036288903

				26		-0.000960754		0.000960754

				27		0.0231237897		-0.0231237897

				28		0.0953774211		-0.1799545355

				29		0.0296923017		-0.0721451319

				30		0.0034182539		-0.1011626148

				31		0.0034182539		0.0473900602

				32		0.0953774211		-0.0019194771

				33		0.0822403972		-0.0479938218

				34		0.0756718852		-0.0384193219

				35		-0.003150258		-0.0606668316

				36		0.0296923017		0.1693409027

				37		-0.003150258		0.1723924022

				38		0.104135437		-0.2636975307

				39		0.0296923017		0.0300480067

				40		0.0034182539		0.0706622963

				41		0.0625348614		0.1582053038

				42		0.0953774211		0.1224797218

				43		0.0384503176		0.0472515133

				44		0.0384503176		0.0256953732

				45		0.0625348614		0.0202237593

				46		0.0231237897		-0.0476790632
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Y

Predicted Y

EPA + DHA intake g/d

Fractional change in LDL vs. placebo

Regression of Fractional Change in LDL versus EPA + DHA (7 g/d) Intake in Low TG Subjects
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low TG 3 gd bubble

		Low TG 7 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		13		0.0059287874		1.8

		12		0		5.9

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		4		0.0334616931		0.91

		16		0.2036429872		4.3

		12		0.102124183		3.6

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		4		0.0215517241		5.1

		52		0.1487336088		4.6

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		13		0.0392749245		4

		13		0.181556196		4

		18		0.0694087404		4.6

		43		0.0420792079		3.4

		20		0		1.6

		12		0		2.7

		5		-0.0845771144		6

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		38		0.0934579439		6

		9		0.0342465753		5.4

		71		0.0372525633		5.1

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		29		-0.1595620937		6.4

		83		0.0597403083		3

		16		0.0740805502		1.8

		22		0.2207401652		4.5

		8		0.2178571429		6

		11		0.0857018309		3.4

		11		0.0641456908		3.4

		18		0.0827586207		4.5

		30		-0.0245552735		2.7





low TG 3 gd bubble
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in low TG subjects
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																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Franzen (50) (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.4337828428

				R Square		0.1881675547

				Adjusted R Square		0.1556942569

				Standard Error		0.1117029918

				Observations		27

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0723016079		0.0723016079		5.7945317355		0.0237859554

				Residual		25		0.3119389592		0.0124775584

				Total		26		0.3842405671

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.1165854041		0.0527094644		-2.2118495289		0.0363419429		-0.2251425021		-0.008028306		-0.2251425021		-0.008028306

				X Variable 1		0.06453329		0.0268086308		2.4071833614		0.0237859554		0.00931992		0.11974666		0.00931992		0.11974666

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0120414743		-0.1437613494

				2		-0.0649587721		-0.3307424591

				3		-0.0649587721		0.0771722826

				4		-0.0578601102		0.0913218032

				5		-0.000425482		0.0063542694

				6		-0.0068788111		0.0068788111

				7		-0.0981934164		-0.1493754124

				8		-0.0981934164		0.079369887

				9		0.0305504972		0.0965439243

				10		-0.0081694769		0.0062742555

				11		0.064107808		-0.0720233752

				12		-0.000425482		0.0260702227

				13		0.0228065024		0.0615485488

				14		0.070561137		0.0028565846

				15		-0.0681854366		0.0665207583

				16		-0.0197854691		0.1428291133

				17		-0.0133321401		0.0133321401

				18		0.057654479		-0.057654479

				19		0.077014466		-0.1194672962

				20		-0.000425482		-0.0973188789

				21		-0.000425482		0.0512337961

				22		-0.0197854691		-0.0440316206

				23		0.077014466		0.1220187384

				24		-0.0197854691		0.1890276132

				25		0.077014466		-0.0172741576

				26		-0.000425482		0.0745060323

				27		0.057654479		-0.0822097525
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																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Abs pla chg		Frac pla chg		Baseline		End results		Abs fish chg		Frac fish chg		Net frac chg		% change				net

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Regression		SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3335572924

				R Square		0.1112604673

				Adjusted R Square		0.0125116303

				Standard Error		0.1283186716

				Observations		11

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0185519088		0.0185519088		1.1267015463		0.3161322384

				Residual		9		0.1481911333		0.0164656815

				Total		10		0.1667430421

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.2346594779		0.148734969		1.5777021331		0.1490895629		-0.101802654		0.5711216098		-0.101802654		0.5711216098

				X Variable 1		-0.0618766849		0.0582938304		-1.0614619853		0.3161322384		-0.1937465914		0.0699932215		-0.1937465914		0.0699932215

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.123281445		-0.039223474

				2		0.0490294231		-0.0053135761

				3		0.0490294231		-0.1723907154

				4		0.0490294231		0.0835548466

				5		0.0490294231		0.0143189932

				6		0.086155434		-0.0812171624

				7		0.0490294231		-0.0147156976

				8		0.135656782		-0.0781907124

				9		0.0490294231		0.0055277015

				10		0.098530771		0.3102446817

				11		0.1665951244		-0.0225948851

				Duration		Net frac chg		EPA+DHA

				(weeks)				(g)

				8		0.084057971		1.8

				4		0.043715847		3

				12		-0.1233612923		3

				14		0.1325842697		3

				11		0.0633484163		3

				32		0.0049382716		2.4

				14		0.0343137255		3

				10		0.0574660695		1.6

				35		0.0545571245		3

				8		0.4087754527		2.2

				8		0.1440002393		1.1
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 3 g/d of EPA + DHA in high TG subjects



		Low TG 3 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		4		0.0334616931		0.91

		13		0.0059287874		1.8

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		20		0		1.6

		12		0		2.7

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		16		0.0740805502		1.8

		30		-0.0245552735		2.7

		83		0.0597403083		3
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in high TG subjects
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Phase III all data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7





phase III data

		Phase III

																								Triglycerides								LDL Cholesterol

																								TG								LDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		Baseline		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Fish oil gr mg/dl		Fish oil gr mmol		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8				1.73				1.73				3.79				3.42				3.79				3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8				2.69				2.36				2.3				2.49				2.22				2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3				2.99				2.99				5.49				5.21				5.49				5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		94		1.0621468927		112		1.2655367232		119		3.0821		118		3.0562		116		3.0044		118		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		123		1.3898305085		140		1.581920904		142		3.6778		129		3.3411		139		3.6001		138		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		180		2.0338983051		157		1.7740112994		174		4.5066		187		4.8433		185		4.7915		176		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9				1.73				1.73				3.95				3.81				3.95				4.1

		Phase III additional data

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4				9.91				10.38				2.49				2.36				2.05				2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		220		2.4858757062		181		2.0451977401		148		3.8332		158		4.0922		141		3.6519		168		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		106		1.197740113		97		1.0960451977		232		6.0088		227		5.8793		228		5.9052		228		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6				1.01				0.97				3.23				3.4				2.93				3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75				1.02				1.41				2.71				2.47				2.66				2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5				1.02				1.04				2.71				2.47				2.61				2.7

		Vessby 1991		X		NIDDM		3		14		14





phase I data

																								Total Cholesterol																						Triglycerides																						LDL Cholesterol																						HDL Cholesterol

																								TC																						TG																						LDL Cholesterol																						HDL Cholesterol

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net		Baseline		Baseline		End results		End results		Baseline		Baseline		End results		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %		Placebo gr mg/dl		Placebo gr mmol		Placebo mg/dl		Placebo mmol		Fish oil gr mg/dl		Fish oil gr mmol		Fish Oil mg/dl		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62				3.83				4.16				3.63				3.63										0.81				0.92				0.96				0.8										2.1				2.29				1.99				1.86										1.35				1.45				1.2				1.4								DHA only

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.605				4.637				4.338				4.082										1.155				1.33				0.736				0.768										2.28				3.058				2.515				2.378										1.283				1.137				1.503				1.370

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8				4.174				4.233				4.548				4.282										0.735				0.809				0.822				0.648										2.554				2.501				2.928				2.903										1.136				1.153				1.262				1.119

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8				4.05				4.19				4.47				4.46										0.91				0.97				0.82				0.81										2.29				2.25				2.6				2.57										1.34				1.49				1.5				1.52								DHA only

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5				4.22				3.91				4.22				3.85										0.93				0.92				0.93				0.68										2.6				2.29				2.6				2.3										1.18				1.19				1.18				1.22

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49				4.94				4.76				5.37				4.9										0.97				0.91				0.92				0.68

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9				5				5				5.1				4.9										1.2				1.2				1.3				0.8										3				3				3.2				3.2										1.4				1.4				1.3				1.3

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7				5				5				5				5										1.2				1.2				1.2				1										3				3				3.3				3.3										1.4				1.4				1.3				1.2

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.01				5.33				5.72				5.28										1.28				1.38				1.04				0.96										3.17				3.6				4.11				3.65										1.57				1.49				1.4				1.44

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285				5.92				5.9				6.16				5.98										1.74				1.75				1.15				0.9										4.12				4.12				4.25				4.17										1.41				1.42				1.68				1.63

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28				4.97				4.85				4.53				4.56										1.31				1.42				1.21				0.89										2.67				2.6				2.28				2.51																														DHA only

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68				4.97				4.85				4.55				4.65										1.31				1.42				1.17				0.97										2.67				2.6				2.49				2.42																														DHA only

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8				5.37				5.25				5.33				5.08										1.75				1.69				1.81				1.63																																1.12				1.05				1.14				1.25

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3				7.7				7.1				6.8				6.8										1.9				1.6				1.7				0.9										6.1				5.4				4.5				4.9										1.6				1.1				1.4				1.4

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6				6.46				6.49				6.54				6.51										1.95				1.94				2.34				1.46										4.32				4.26				4.42				4.81										1.2				1.26				1.12				1.21

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04				6.5				6.4				6.4				6.3										2				1.9				2.2				1.6																																1.1				1.3				1.1				1.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		256		6.62016		272		7.03392		256		6.62016		271		7.00806								183		2.0677966102		182		2.0564971751		175		1.9774011299		142		1.604519774								181		4.6879		195		5.0505		180		4.662		198		5.1282								39		1.0101		41		1.0619		41		1.0619		45		1.1655

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7				6.1				6.05				6.3				6.2										2.16				2.26				2.2				2.12										4				3.5				4.1				3.85										1.3				1.35				1.32				1.3

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3				6.39				6.73				6.73				6.9										2.43				2.75				2.51				2.21																																1.16				1.11				1.22				1.24

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4				5.92				5.97				6				5.97										2.86				2.98				3.1				2.53										3.93				3.87				3.86				4.13										0.89				0.9				0.84				0.92

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4				5.89				6.02				5.5				5.08										3.03				3.5				2.76				1.99										3.9				3.43				4.43				3.81										1.05				0.89				1.09				1.05

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7																										3.36								3.32						-6.54		-21.53																				3		6						1.03								1.03						5		5

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		291		7.52526		305		7.8873		253		6.54258		249		6.43914								391		4.418079096		469		5.2994350282		431		4.8700564972		311		3.5141242938								151		3.9109		137		3.5483		117		3.0303		126		3.2634								37.4		0.96866		37.1		0.96089		33.6		0.87024		33.5		0.86765

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4				6.81				6.81				7.17				7.11																																																						0.94				0.95				1.03				1

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31																																		1.38				1.15				17

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25																								236		2.6666666667						250		2.8248587571						3.5		-20.9				158		4.0922						157		4.0663						-2.4		9.3				43		1.1137						44		1.1396						5.6		5.9				DHA only

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5																								236		2.6666666667						296		3.3446327684						3.5		-17.6				158		4.0922						158		4.0922						-2.4		13.6				43		1.1137						40		1.036						5.6		6.2				DHA only

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91				4.63				4.56				4.75				4.75										0.99				0.96				1.06				0.93										3.02				2.89				3.13				3.1										1.16				1.24				1.14				1.24

		Note: The studies in red were excluded from Harris analysis because they did not have appropriate control, more than 1 dose was used for the same subjects, or the end results were reported as % change or + or - change from baseline (we will have to back c





crossover Harris

		First		Design		Subj Type		N placebo		N fish		Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		Triglyceride mmol/l								LDL Cholesterol mmol/l

		Author										(weeks)				(g)				(g)		(g)		Baseline		Placebo		Baseline fish		Fish Oil		Baseline		Placebo		Baseline fish		Fish Oil

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62		1.62		1.17

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.61		1.89		1.02

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		0.88		1.06		0.58		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.85		1.71		1.13		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.28		1.08		0.96		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.55		1.6		1.23		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.6		0.65		0.5		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.66		1.41		1.14		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.69		0.76		0.49		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.78		1.69		1.57		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.78		1.58		1.61		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.34		1.58		1.08		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.75		1.61		1.25		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.02		1.18		1.04

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.02		1.18		0.78

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.81		0.87		0.67		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.31		2.5		1.94				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.87		2.62		1.9		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		5.07		4.9		2.95		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.4		3.3		2.7		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.25		2.1		1.71		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		6		5.97		4.02		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		8.54		6.47		3.78		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.36		3.05		2.11		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		2.96		3.3		2.1		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.6		4.85		2.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		4.81		5.05		2.71		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.77		4.23		2.43		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.97		2.61		2.28		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.25		2.53		1.78		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		3.68		4.5		3.1		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.28		2.18		1.71		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.48		3.88		2.76		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.18		3.58		2.94		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.6		4.11		2.58		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		4.91		5.7		2.66		3.13		3.1		3.13		4.11





parallel Harris

		Author		Subj Type		Subj No				Duration		Placebo		Amt		Fish Oil		Amt		n-3 FAs		wtd n3 FA		TG		Cholesterol														Triglyceride																				LDL Cholesterol

						Placebo		Fish Oil		(weeks)				(g)				(g)		(g)				Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil		Baseline		Fish Oil		% change		net%chng		Baseline		Placebo		% change		Baseline		Fish Oil		% change		net%chng		End Placebo		Baseline fish oil		End Fish Oil		Baseline placebo		End Placebo		Baseline fish oil		End Fish Oil

		Bonaa (45)		normals		71		71		10		corn		6		Omacor		6		5.1		362.1		1.49		1.45		1.4																										1.45		1.4				4.54		4.47		4.58		4.68

		Brown (46)		normals		14		11		6		olive		5		Max		5		1.5		16.5		1.13		1.06		1.05		0.79																								1.06		1.05		0.79		2.98		3.37		3.43		3.66

		Bruckner (47)		normals		10		11		3		olive		10		Max		10		3		33		1.62		1.42		2.09		1.51																								1.42		2.09		1.51		2.87		2.9		2.53		3.06

		Demke (48)		hc		18		13		4		saff		5		Max		5		1.5		19.5		1.54		1.48		2.41		1.83																								1.48		2.41		1.83		5.41		5.36		5		5.8

		Flaten (49)		normals		29		27		6		olive		14		unident		14		6.4		172.8		1.44		1.71		1.58																										1.71		1.58				3.95		4.26		4.07		3.74

		Franzen (50)		PTCA		83		92		16		olive		9		Ameu		9		3		276		1.76		1.94		1.79		1.58																								1.94		1.79		1.58		4.08		4.21		3.93		4.29

		Gans (51)		claudication		16		16		16		corn		6		Max		6		1.8		28.8		1.5		1.4		2.2		1.5																								1.4		2.2		1.5		3.99		3.88		4.3		4.5

		Grigg (52)		PTCA		49		43		16		corn-olive		10		Max		10		3		129		1.65		1.89		1.82																										1.89		1.82

		Haines (14)		IDDM		22		19		6		olive		0.6		Max		15		4.5		85.5		1.15		1.09		0.82		0.71																								1.09		0.82		0.71		2.86		2.57		2.43		2.72

		Hansen (69)		normals		10		10		7		corn		4		Omacor		4		3.4		34		0.82		0.72		0.82		0.77																								0.72		0.82		0.77

		Hansen (69)		normals		10		11		7		corn		4		Activepa		12		3.4		37.4		0.82		0.72		0.83		0.64																								0.72		0.83		0.64

		Holub (53)		normals		8		8		3		olive		20		Max		20		6		48		1.08		1.15		1.08		0.67																								1.15		1.08		0.67		2.8		2.22		2.8		2.83

		Kestin (54)		hc		11		11		6		saff		12		Max		11		3.4		37.4		1.54		1.62		1.75																										1.62		1.75				4.65		4.44		4.44		4.62

		Kestin (54)		hc		11		11		6		linseed		18		Max		11		3.4		37.4		1.9		1.85		1.75		1.26																								1.85		1.75		1.26		4.66		4.55		4.44		4.62

		Mori (55)		IDDM		18		9		3		olive		15		Max		15		4.5		40.5		1.12		1.16		1.39																										1.16		1.39				2.9		3.06		2.9		3.3

		Rogers (56)		normals		30		30		4.5		olive		9		Max		9		2.7		81		1.37		1.59		1.65																										1.59		1.65				3.13		3.5		3.31		3.62

		Bairati (57)		PTCA		60		59		31		olive		15		Max		15		4.5		265.5		2.4																2.4		2.6		8.3%		2.3		1.6		-30.4%		-38.8%		2.6		2.3		1.6

		Beil (58)		type IV		10		10		6		olive		14		Max		10.5		3.2		32		8.8		8.06		8.58		6.5%		7.41		6.94		-6.3%		-12.8%		8.8		9.74		10.7%		6.66		3.85		-42.2%		-52.9%		9.74		6.66				3.42		3.68		3.42		3.65

		Beil (58)		type IV		10		10		6		olive		14		Max		5.3		1.6		16		8.8		8.06		8.58		6.5%		8.58		8.65		0.8%		-5.6%		8.8		9.74		10.7%		5.9		4.72		-20.0%		-30.7%		9.74		5.9		4.72		3.42		3.68		4.27		4.84

		Eritsland (13)		htg+CABG		251		260		36		none				Omacor		4		3.4		884		2.09		6.55		7.04		7.5%		6.54		6.98		6.7%		-0.8%		2.09		2.08		-0.5%		1.94		1.57		-19.1%		-18.6%		2.08		1.94				4.61		5.03		4.59		5.11

		Hendra (59)		NIDDM		35		35		6		olive		10		Max		10		3		105		2		6		6.2		3.3%		5.9		5.9		0.0%		-3.3%		2		2.2		10.0%		2.7		1.7		-37.0%		-47.0%		2.2		2.7				4.1		4.2		3.8		4.1

		Leaf (60)		htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		1283.4		2.35		5.75		5.45		-5.2%		5.75		5.2		-9.6%		-4.3%		2.35		2.05		-12.8%		2.4		1.42		-40.8%		-28.1%		2.05		2.4				3.68		3.5		3.65		3.58

		Mackness (69)		htg		38		41		14		corn		4		Omacor		4		3.4		139.4		3.8		7.9		8		1.3%		7.9		8.5		7.6%		6.3%		3.8		3.9		2.6%		4		2.9		-27.5%		-30.1%		3.9		4				4.65		4.65		4.65		4.75

		Miller (61)		htg		38		48		12		olive		10		Max		10		3		144		3.78																3.78		3.53		-6.6%		3.06		2.08		-32.0%		-25.4%		3.53		3.06

		Mori (62)		PVD		15		14		4		olive		15		Max		15		4.5		63		2.8		6.1		5.9		-3.3%		6.1		6.4		4.9%		8.2%		2.8		3		7.1%		2.3		1.7		-26.1%		-33.2%		3		2.3				3.66		3.39		3.77		4.4

		Nye (63)		PTCA		12		12		52		olive		12		Max		12		3.6		43.2		2		6.07		6.2		2.1%		6.55		6.83		4.3%		2.1%		2		1.8		-10.0%		1.76		1.4		-20.5%		-10.5%		1.8		1.76		1.4		3.92		3.91		4.53		4.8

		Radack (64)		htg		8		10		20		olive		9		unident		6		2.2		22		4.43		6.49		6.33		-2.5%		6.11		5.58		-8.7%		-6.2%		4.43		3.8		-14.2%		3.36		2.82		-16.1%		-1.9%		3.8		3.36		2.82		3.42		2.98		3.32		4.25

		Radack (64)		type IIb/VI		8		7		20		olive		9		unident		3		1.1		7.7		4.43		6.49		6.33		-2.5%		7.04		6.94		-1.4%		1.0%		4.43		3.8		-14.2%		4.6		4.19		-8.9%		5.3%		3.8		4.6		4.19		3.42		2.98		3.91		3.97

		Reis (65)		PTCA		21		36		26		olive		12		Promega		12		4.8		172.8		2.26		5.56		5.38		-3.2%		5.64		5.82		3.2%		6.4%		2.26		2.15		-4.9%		2.28		1.55		-32.0%		-27.2%		2.15		2.28				3.66		3.56		3.58		4.03

		Reis (65)		PTCA		21		32		26		olive		12		Superepa		12		7		224		2.26		5.56		5.38		-3.2%		5.58		5.45		-2.3%		0.9%		2.26		2.15		-4.9%		2.46		1.76		-28.5%		-23.6%		2.15		2.46				3.66		3.56		3.56		3.66

		Salachas (67)		CAD; angi		20		19		12		olive		10		Max		10		3		57		2.42																2.42		2.74		13.2%		2.5		2.2		-12.0%		-25.2%		2.74		2.5		2.2

		Sanders (66)		htg		9		11		4		corn-olive		15		Max		15		4.5		49.5		4.01		6.12		6.47		5.7%		5.52		5.67		2.7%		-3.0%		4.01		5.02		25.2%		4.34		3.21		-26.0%		-51.2%		5.02		4.34				3.33		3.08		2.7		3.27





phase I, III and harris all dat

		

																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Baseline		End results		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol		Fish oil gr mmol		Fish Oil mmol		placebo		fish oil		change %

		Conquer & Holub, 1996		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		1.99		1.86

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		2.515		2.378

		Roche & Gibney, 1996		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		2.928		2.903

		Hamazaki et al, 1996		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		2.6		2.57

		Sanders et al, 1997		XO		Normo		3		27				linoleic oil		5		MaxEPA		n/a		5		0.93		0.93		2.6		2.29		2.6		2.3

		Freese & Mutanen, 1997		Parallel		Healthy		4		14		16		linseed oil		11.9		Pikasol		12.2		5.49		0.97		0.92

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		3.2		3.2

		Christensen et al 1999		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		3.3		3.3

		Baker & Najadah, 1996		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		4.11		3.65

		Baker & Najadah, 1996		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		4.25		4.17

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		2.28		2.51

		Agren et al, 1996		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		2.49		2.42

		Singh et al, 1997		Parallel		AMI		52		118		122		aluminum hydroxide		0.1		MaxEPA		n/a		1.8		1.75		1.81

		Christensen et al 1995		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		4.5		4.9

		Adler & Holub, 1997		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		4.42		4.81

		Johansen et al, 1999		Parallel		Stenosis		26		192		196		corn oil		6		Omacor		6		5.04		2		2.2

		Eritsland et al 1996		Parallel		CA Bypass Grafting		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		4.662		5.1282

		von Schacky, 1999		Parallel		CAD		104		86		89		EU mixture		3		n/a		3		1.7		2.16		2.2		4		3.5		4.1		3.85

		Salachas et al, 1994a		Parallel		CAD		12		19		20		olive oil		10		MaxEPA		10		3		2.43		2.51

		Swahn et al, 1998		Parallel		MI		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		3.86		4.13

		Nordoy et al, 1998		Parallel		Hyperlipid		5		20		21		corn oil		4		Omacor		4		3.4		3.03		2.76		3.9		3.43		4.43		3.81

		Sirtori et al, 1997.		Parallel		NIDDM or IGT		24		465		470		olive oil		n/a		Esapent		n/a		1.7		3.36		3.32										3		6

		Silva et al 1996		Parallel		AMI		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		3.0303		3.2634

		Borthwick, 1998		Parallel		Hyperlipid		12		26		29		corn oil		4		Omacor		4		3.4

		Saldeen et al, 1998		Parallel		Healthy		4		8		9		margarine		1		Eskimo3		1		0.31				1.38

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		1.25

		Davidson et al, 1997		Parallel		Combo hyperlipid		6		8		9		corn/soy oil		6		Dhasco		3		2.5

		Sorensen et al 1998		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		3.13		3.1

		McManus et al. 1996		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		3.79		3.39

		Luo et al. 1998		X		NIDDM		8 (2 months)		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		2.22		2.59

		Tato et al. 1993		X		F hyperlipidemia		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		5.49		5.45

		Yamamoto et al. 1995		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8 EPA		1.0621468927		1.2655367232		3.0821		3.0562		3.0044		3.0562

		Passfall et al. 1993		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		3.6001		3.5742

		Ventura et al. 1993		parallel		cardiac transplant recipients		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		4.7915		4.5584

		Suzukawa et al. 1995		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		3.95		4.1

		Harris et al 1997		parallel		hypertriglyceridemic		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		2.05		2.69

		Gray et al. 1996		parallel		hypertensive		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		3.6519		4.3512

		Balestrieri et al. 1996		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		5.9052		5.9052

		Rossing et al. 1996		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		2.93		3.52

		Conquer and Holub 1998		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		2.66		2.42

		Conquer and Holub 1998		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		2.61		2.7

		Bhathena (17)		pla to fo		normals		40		40		10		mixed oils		15		Ropufa		15		7		1.62		1.62

		Clark (21)		ran X		lupus		21		21		52		olive		15		Max		15		4.5		1.89		1.89

		Hughes (22)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		3.31		3.11

		Hughes (22)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		3.47		3.94

		Jensen (23)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		3.89		3.91

		Lungershausen (24)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		4.04		4.21

		Oosthuizen (25)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		3.43		3.16

		Rillaerts (26)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		4.53		4.4

		Sanders (18)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		2.01		1.94

		Sanders (18)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		2.12		2.12

		Valdini (27)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		3.99		4.17

		Valdini (27)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		4.33		4.48

		Wilt (28)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		4.28		4.51

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		ResQ		6		3		1.18		1.18

		Wojenski (29)		ran X		normals		7		7		4		oleate ee		3		EPA ee		4		3.9		1.18		1.18

		Zucker (30)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		2.92		2.95

		Annuzzi (31)		ran X		NIDDM		8		8		2		olive		10		Max		10		3		2.5		2.5				2.84				3.44

		Boberg (32)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		4.45		4.72

		Connor (33)		ran X		NIDDM		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		2.95		3.75

		Donnelly (34)		ran X		dialysis		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		3.4		4.03

		Green (35)		ran X		type IIa		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		4.42		4.68

		Green (36)		ran X		type IV		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		4.46		4.86

		Green (36)		ran X		type IIb		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		5.8		5.76

		Harris (37)		ran X		htg		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		2.55		3.01

		Harris (38)		ran X		type IIb		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		4.7		4.7

		Harris (38)		ran X		type IV		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		3.25		3.95

		Harris (39)		ran X		type IV		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		3.24		4.27

		Molgaard (40)		ran X		type III		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		3.44		3.68

		Nikkila (41)		ran X		htg+chd		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		4.05		4.17

		Olszewski (42)		ran X		type IIb		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		5.19		5.87

		Puhakainen (43)		ran X		NIDDM		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		3.53		3.6

		Schectman (44)		ran X		NIDDM		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		3.85		3.92

		Schectman (45)		ran X		htg		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		3.69		4.31

		Vessby (46)		ran X		NIDDM		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		4.08		3.98

		Zucker (30)		ran X		type IIb		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		4.99		4.97

		Zucker (30)		ran X		type IV		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		3.13		4.11

		Bonaa (45)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		4.58		4.68

		Brown (46)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		3.43		3.66

		Bruckner (47)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		2.53		3.06

		Demke (48)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		5		5.8

		Flaten (49)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		4.07		3.74

		Franzen (50)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		3.93		4.29

		Gans (51)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		4.3		4.5

		Grigg (52)				PTCA		49		43		16		corn-olive		10		Max		10		3		1.65		1.82

		Haines (14)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		2.43		2.72

		Hansen (69)				normals		10		10		7		corn		4		Omacor		4		3.4		0.82		0.82

		Hansen (69)				normals		10		11		7		corn		4		Activepa		12		3.4		0.82		0.83

		Holub (53)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		2.8		2.83

		Kestin (54)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		4.44		4.62

		Kestin (54)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		4.44		4.62

		Mori (55)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		2.9		3.3

		Rogers (56)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		3.31		3.62

		Bairati (57)				PTCA		60		59		31		olive		15		Max		15		4.5		2.4		2.3

		Beil (58)				type IV		10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		3.42		3.65

		Beil (58)				type IV		10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		4.27		4.84

		Eritsland (13)				htg+CABG		251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		4.59		5.11

		Hendra (59)				NIDDM		35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		3.8		4.1

		Leaf (60)				htg+PTCA		194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		3.65		3.58

		Mackness (69)				htg		38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		4.65		4.75

		Miller (61)				htg		38		48		12		olive		10		Max		10		3		3.78		3.06

		Mori (62)				PVD		15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		3.77		4.4

		Nye (63)				PTCA		12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		4.53		4.8

		Radack (64)				htg		8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		3.32		4.25

		Radack (64)				type IIb/VI		8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		3.91		3.97

		Reis (65)				PTCA		21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		3.58		4.03

		Reis (65)				PTCA		21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		3.56		3.66

		Salachas (67)				CAD; angi		20		19		12		olive		10		Max		10		3		2.42		2.5

		Sanders (66)				htg		9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		2.7		3.27





High TG 7gd

		

																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol

		Eritsland et al 1996 (P I)		Parallel		52		267		289		NONE		0		Omacor		4		3.32		2.0677966102		1.9774011299		4.6879		5.0505		0.3626		0.0773480663		4.662		5.1282		0.4662		0.1		0.0226519337

		Swahn et al, 1998 (P I)		Parallel		12		27		26		corn oil		4		Norsk Hydro		4		3.4		2.86		3.1		3.93		3.87		-0.06		-0.0152671756		3.86		4.13		0.27		0.0699481865		0.0852153621

		Silva et al 1996 (P I)		Parallel		8		15		20		soy oil		12		Hebron		12		3.6		4.418079096		4.8700564972		3.9109		3.5483		-0.3626		-0.0927152318		3.0303		3.2634		0.2331		0.0769230769		0.1696383087

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Harris et al 1997 (P III)		parallel		16		20		22		corn oil				Omacor				3.4		9.91		10.38		2.49		2.36		-0.13		-0.0522088353		2.05		2.69		0.64		0.312195122		0.3644039573

		Gray et al. 1996 (P III)		parallel		8		10		9		corn oil				fish oil				3.44		2.4858757062		2.0451977401		3.8332		4.0922		0.259		0.0675675676		3.6519		4.3512		0.6993		0.1914893617		0.1239217941

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Connor (33) (H)		ran X		16		16		26		olive		15		Promega		15		6		4.9		4.9		2.95		3.05		0.1		0.0338983051		2.95		3.75		0.8		0.2711864407		0.2372881356

		Donnelly (34) (H)		ran X		16		16		4		olive		12		Max		12		3.6		3.3		3.3		3.4		3.49		0.09		0.0264705882		3.4		4.03		0.63		0.1852941176		0.1588235294

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Green (36) (H)		ran X		12		12		8		corn-olive		15		Epagis		15		5.2		5.97		5.97		4.46		4.74		0.28		0.0627802691		4.46		4.86		0.4		0.0896860987		0.0269058296

		Green (36) (H)		ran X		15		15		8		corn-olive		15		Epagis		15		5.2		6.47		6.47		5.8		6.35		0.55		0.0948275862		5.8		5.76		-0.04		-0.0068965517		-0.1017241379

		Harris (37) (H)		ran X		10		10		4		olive ee		9		NIH ee		9		5.7		3.05		3.05		2.55		2.45		-0.1		-0.0392156863		2.55		3.01		0.46		0.1803921569		0.2196078431

		Harris (38) (H)		ran X		7		7		6		saff		12		FAee		12		5.4		3.3		3.3		4.7		4.2		-0.5		-0.1063829787		4.7		4.7		0		0		0.1063829787

		Harris (38) (H)		ran X		11		11		6		saff		12		FAee		12		5.4		4.85		4.85		3.25		3.35		0.1		0.0307692308		3.25		3.95		0.7		0.2153846154		0.1846153846

		Harris (39) (H)		ran X		8		8		6		saff		18		Max		18		5.4		5.05		5.05		3.24		3.19		-0.05		-0.0154320988		3.24		4.27		1.03		0.3179012346		0.3333333333

		Molgaard (40) (H)		ran X		9		9		8		olive		15		Max		15		4.5		4.23		4.23		3.44		2.99		-0.45		-0.1308139535		3.44		3.68		0.24		0.0697674419		0.2005813953

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Olszewski (42) (H)		ran X		15		15		3		olive		12		Max		12		3.6		2.53		2.53		5.19		5.2		0.01		0.0019267823		5.19		5.87		0.68		0.1310211946		0.1290944123

		Puhakainen (43) (H)		ran X		9		9		6		poly		12		Max		12		3.6		4.5		4.5		3.53		3.4		-0.13		-0.0368271955		3.53		3.6		0.07		0.0198300283		0.0566572238

		Schectman (44) (H)		ran X		13		13		4		saff		12		Max		12		3.6		2.18		2.18		3.85		3.38		-0.47		-0.1220779221		3.85		3.92		0.07		0.0181818182		0.1402597403

		Schectman (45) (H)		ran X		18		18		4		saff		12		Max		12		3.6		3.88		3.88		3.69		3.6		-0.09		-0.0243902439		3.69		4.31		0.62		0.1680216802		0.1924119241

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Zucker (30) (H)		ran X		6		6		6		saff		18		Max		18		5.4		4.11		4.11		4.99		4.42		-0.57		-0.1142284569		4.99		4.97		-0.02		-0.004008016		0.1102204409

		Zucker (30) (H)		ran X		10		10		6		saff		18		Max		18		5.4		5.7		5.7		3.13		3.1		-0.03		-0.0095846645		3.13		4.11		0.98		0.3130990415		0.3226837061

		Beil (58) (H)				10		10		6		olive		14		Max		10.5		3.2		8.8		6.66		3.42		3.68		0.26		0.0760233918		3.42		3.65		0.23		0.067251462		-0.0087719298

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Eritsland (13) (H)				251		260		36		none				Omacor		4		3.4		2.09		1.94		4.61		5.03		0.42		0.0911062907		4.59		5.11		0.52		0.1132897603		0.0221834697

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Leaf (60) (H)				194		186		26		corn		10		NIH ee		10		6.9		2.35		2.4		3.68		3.5		-0.18		-0.0489130435		3.65		3.58		-0.07		-0.0191780822		0.0297349613

		Mackness (69) (H)				38		41		14		corn		4		Omacor		4		3.4		3.8		4		4.65		4.65		0		0		4.65		4.75		0.1		0.0215053763		0.0215053763

		Mori (62) (H)				15		14		4		olive		15		Max		15		4.5		2.8		2.3		3.66		3.39		-0.27		-0.0737704918		3.77		4.4		0.63		0.1671087533		0.2408792451

		Nye (63) (H)				12		12		52		olive		12		Max		12		3.6		2		1.76		3.92		3.91		-0.01		-0.0025510204		4.53		4.8		0.27		0.059602649		0.0621536694

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Reis (65) (H)				21		36		26		olive		12		Promega		12		4.8		2.26		2.28		3.66		3.56		-0.1		-0.0273224044		3.58		4.03		0.45		0.125698324		0.1530207284

		Reis (65) (H)				21		32		26		olive		12		Superepa		12		7		2.26		2.46		3.66		3.56		-0.1		-0.0273224044		3.56		3.66		0.1		0.0280898876		0.055412292

		Sanders (66) (H)				9		11		4		corn-olive		15		Max		15		4.5		4.01		4.34		3.33		3.08		-0.25		-0.0750750751		2.7		3.27		0.57		0.2111111111		0.2861861862

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.1424754699

				R Square		0.0202992595

				Adjusted R Square		-0.0054823389

				Standard Error		0.1180381064

				Observations		40

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.010970207		0.010970207		0.787354577		0.3804831135

				Residual		38		0.5294537932		0.0139329946

				Total		39		0.5404240002

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.0730621604		0.0574153909		1.2725187315		0.2109202903		-0.0431692259		0.1892935467		-0.0431692259		0.1892935467

				X Variable 1		0.0122625781		0.0138196361		0.8873300271		0.3804831135		-0.0157138136		0.0402389698		-0.0157138136		0.0402389698

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.1137739197		-0.091121986

				2		0.1147549259		-0.0295395638

				3		0.1172074415		0.0524308672

				4		0.095134801		-0.01107683

				5		0.1098498947		-0.0661340477

				6		0.1098498947		-0.233211187

				7		0.1147549259		0.2496490314

				8		0.115245429		0.0086763651

				9		0.1098498947		0.022734375

				10		0.1466376289		0.0906505067

				11		0.1172074415		0.0416160879

				12		0.1098498947		-0.0465014784

				13		0.1368275665		-0.1099217369

				14		0.1368275665		-0.2385517044

				15		0.1429588555		0.0766489876

				16		0.1392800821		-0.0328971034

				17		0.1392800821		0.0453353025

				18		0.1392800821		0.1940532512

				19		0.1282437618		0.0723376335

				20		0.1024923478		-0.0975540762

				21		0.1172074415		0.0118869708

				22		0.1172074415		-0.0605502177

				23		0.1172074415		0.0230522987

				24		0.1172074415		0.0752044826

				25		0.1098498947		-0.0755361692

				26		0.1392800821		-0.0290596412

				27		0.1392800821		0.183403624

				28		0.1123024103		-0.1210743401

				29		0.0926822853		-0.0352162158

				30		0.1147549259		-0.0925714562

				31		0.1098498947		-0.0552927702

				32		0.1576739492		-0.1279389879

				33		0.1147549259		-0.0932495496

				34		0.1282437618		0.1126354833

				35		0.1172074415		-0.0550537721

				36		0.1000398322		0.3087356205

				37		0.0865509963		0.057449243

				38		0.1319225352		0.0210981932

				39		0.158900207		-0.103487915

				40		0.1282437618		0.1579424244
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Regression of Fractional Change in LDL versus EPA + DHA Intake (7 g/d) in High TG Subjects
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Low TG 7 gd

		

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		52		0.0226519337		3.32

		12		0.0852153621		3.4

		8		0.1696383087		3.6

		8		0.084057971		1.8

		4		0.043715847		3

		12		-0.1233612923		3

		16		0.3644039573		3.4

		8		0.1239217941		3.44

		14		0.1325842697		3

		16		0.2372881356		6

		16		0.1588235294		3.6

		11		0.0633484163		3

		12		0.0269058296		5.2

		15		-0.1017241379		5.2

		10		0.2196078431		5.7

		7		0.1063829787		5.4

		11		0.1846153846		5.4

		8		0.3333333333		5.4

		9		0.2005813953		4.5

		32		0.0049382716		2.4

		15		0.1290944123		3.6

		9		0.0566572238		3.6

		13		0.1402597403		3.6

		18		0.1924119241		3.6

		14		0.0343137255		3

		6		0.1102204409		5.4

		10		0.3226837061		5.4

		10		-0.0087719298		3.2

		10		0.0574660695		1.6

		35		0.0545571245		3

		38		0.0215053763		3.4

		15		0.2408792451		4.5

		12		0.0621536694		3.6

		8		0.4087754527		2.2

		8		0.1440002393		1.1

		21		0.1530207284		4.8

		21		0.055412292		7

		9		0.2861861862		4.5

		251		0.0221834697		3.4

		194		0.0297349613		6.9
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Low TG 3 gd

		

																						TG				LDL

		Author year		Study design		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		Abs pla chg		Frac pla chg		Baseline		End results		Abs fish chg		Frac fish chg		Net frac chg		% change				net

						(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Luo et al. 1998 (P III)		X		8		10		10		sunflower oil		6		fish oil		6		1.8		2.69		2.36		2.3		2.49		0.19		0.0826086957		2.22		2.59		0.37		0.1666666667		0.084057971

		Tato et al. 1993 (P III)		X		4		9		9		olive oil		3		fish oil				3		2.99		2.99		5.49		5.21		-0.28		-0.0510018215		5.49		5.45		-0.04		-0.0072859745		0.043715847

		Ventura et al. 1993 (P III)		parallel		12		6		10		Corn oil		6		Fish oil		6		3		2.0338983051		1.7740112994		4.5066		4.8433		0.3367		0.0747126437		4.7915		4.5584		-0.2331		-0.0486486486		-0.1233612923

		Boberg (32) (H)		ran X		14		14		8		olive		10		Max		10		3		2.62		2.62		4.45		4.13		-0.32		-0.0719101124		4.45		4.72		0.27		0.0606741573		0.1325842697

		Green (35) (H)		ran X		11		11		6		olive		10		Max		10		3		2.1		2.1		4.42		4.4		-0.02		-0.0045248869		4.42		4.68		0.26		0.0588235294		0.0633484163

		Nikkila (41) (H)		ran X		32		32		4		corn		4		Almarin		4		2.4		2.61		2.61		4.05		4.15		0.1		0.024691358		4.05		4.17		0.12		0.0296296296		0.0049382716

		Vessby (46) (H)		ran X		14		14		8		olive		10		Max		10		3		3.58		3.58		4.08		3.84		-0.24		-0.0588235294		4.08		3.98		-0.1		-0.0245098039		0.0343137255

		Beil (58) (H)				10		10		6		olive		14		Max		5.3		1.6		8.8		5.9		3.42		3.68		0.26		0.0760233918		4.27		4.84		0.57		0.1334894614		0.0574660695

		Hendra (59) (H)				35		35		6		olive		10		Max		10		3		2		2.7		4.1		4.2		0.1		0.0243902439		3.8		4.1		0.3		0.0789473684		0.0545571245

		Radack (64) (H)				8		10		20		olive		9		unident		6		2.2		4.43		3.36		3.42		2.98		-0.44		-0.1286549708		3.32		4.25		0.93		0.2801204819		0.4087754527

		Radack (64) (H)				8		7		20		olive		9		unident		3		1.1		4.43		4.6		3.42		2.98		-0.44		-0.1286549708		3.91		3.97		0.06		0.0153452685		0.1440002393

		Regression		SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3335572924

				R Square		0.1112604673

				Adjusted R Square		0.0125116303

				Standard Error		0.1283186716

				Observations		11

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0185519088		0.0185519088		1.1267015463		0.3161322384

				Residual		9		0.1481911333		0.0164656815

				Total		10		0.1667430421

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.2346594779		0.148734969		1.5777021331		0.1490895629		-0.101802654		0.5711216098		-0.101802654		0.5711216098

				X Variable 1		-0.0618766849		0.0582938304		-1.0614619853		0.3161322384		-0.1937465914		0.0699932215		-0.1937465914		0.0699932215

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		0.123281445		-0.039223474

				2		0.0490294231		-0.0053135761

				3		0.0490294231		-0.1723907154

				4		0.0490294231		0.0835548466

				5		0.0490294231		0.0143189932

				6		0.086155434		-0.0812171624

				7		0.0490294231		-0.0147156976

				8		0.135656782		-0.0781907124

				9		0.0490294231		0.0055277015

				10		0.098530771		0.3102446817

				11		0.1665951244		-0.0225948851

				Duration		Net frac chg		EPA+DHA

				(weeks)				(g)

				8		0.084057971		1.8

				4		0.043715847		3

				12		-0.1233612923		3

				14		0.1325842697		3

				11		0.0633484163		3

				32		0.0049382716		2.4

				14		0.0343137255		3

				10		0.0574660695		1.6

				35		0.0545571245		3

				8		0.4087754527		2.2

				8		0.1440002393		1.1
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																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		6.6		5.9		1.2		1.3		3		3		0		0		3.2		3.2		0		0		0

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Christensen et al 1995 (P I)		Parallel		ventricular tachyarrythmia		16		10		9		corn oil		8		Pikasol		8		4.3		1.9		1.7		6.1		5.4		-0.7		-0.1147540984		4.5		4.9		0.4		0.0888888889		0.2036429872

		Adler & Holub, 1997 (P I)		Parallel		Hyperchol		12		11		10		Evening primrose oil		11.7		Nupulse		12		3.6		1.95		2.34		4.32		4.26		-0.06		-0.0138888889		4.42		4.81		0.39		0.0882352941		0.102124183

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Balestrieri et al. 1996 (P III)		crossover		familial hypercholesterolemia		4		14		14		olive oil		6		Esapent		6		5.1		1.197740113		1.0960451977		6.0088		5.8793		-0.1295		-0.0215517241		5.9052		5.9052		0		0		0.0215517241

		Rossing et al. 1996 (P III)		parallel		IDDM		52 (12 months)		15		14		Olive oil		21 ml		cod liver oil		21 ml		4.6		1.01		0.97		3.23		3.4		0.17		0.0526315789		2.93		3.52		0.59		0.2013651877		0.1487336088

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Hughes (22) (H)		ran X		normals		13		13		4.3		wheat grm		10		Promega		10		4		1.06		1.06		3.31		2.98		-0.33		-0.0996978852		3.31		3.11		-0.2		-0.0604229607		0.0392749245

		Hughes (22) (H)		ran X		htn		13		13		4.3		wheat grm		10		Promega		10		4		1.71		1.71		3.47		3.31		-0.16		-0.0461095101		3.47		3.94		0.47		0.1354466859		0.181556196

		Jensen (23) (H)		ran X		IDDM		18		18		8		olive		21		clo		21		4.6		1.08		1.08		3.89		3.64		-0.25		-0.0642673522		3.89		3.91		0.02		0.0051413882		0.0694087404

		Lungershausen (24) (H)		ran X		htn+tx		43		43		6		corn		4		Omacor		4		3.4		1.6		1.6		4.04		4.04		0		0		4.04		4.21		0.17		0.0420792079		0.0420792079

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		5		5		2		linseed		20		Max		20		6		0.76		0.76		2.01		2.11		0.1		0.0497512438		2.01		1.94		-0.07		-0.0348258706		-0.0845771144

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Wilt (28) (H)		ran X		hc		38		38		12		saff		20		Max		20		6		1.61		1.61		4.28		4.11		-0.17		-0.0397196262		4.28		4.51		0.23		0.0537383178		0.0934579439

		Zucker (30) (H)		ran X		normals		9		9		6		saff		18		Max		18		5.4		0.87		0.87		2.92		2.85		-0.07		-0.0239726027		2.92		2.95		0.03		0.0102739726		0.0342465753

		Bonaa (45) (H)				normals		71		71		10		corn		6		Omacor		6		5.1		1.49		1.4		4.54		4.47		-0.07		-0.0154185022		4.58		4.68		0.1		0.0218340611		0.0372525633

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Flaten (49) (H)				normals		29		27		6		olive		14		unident		14		6.4		1.44		1.58		3.95		4.26		0.31		0.0784810127		4.07		3.74		-0.33		-0.0810810811		-0.1595620937

		Franzen (50)  (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Haines (14) (H)				IDDM		22		19		6		olive		0.6		Max		15		4.5		1.15		0.82		2.86		2.57		-0.29		-0.1013986014		2.43		2.72		0.29		0.1193415638		0.2207401652

		Holub (53) (H)				normals		8		8		3		olive		20		Max		20		6		1.08		1.08		2.8		2.22		-0.58		-0.2071428571		2.8		2.83		0.03		0.0107142857		0.2178571429

		Kestin (54) (H)				hc		11		11		6		saff		12		Max		11		3.4		1.54		1.75		4.65		4.44		-0.21		-0.0451612903		4.44		4.62		0.18		0.0405405405		0.0857018309

		Kestin (54) (H)				hc		11		11		6		linseed		18		Max		11		3.4		1.9		1.75		4.66		4.55		-0.11		-0.0236051502		4.44		4.62		0.18		0.0405405405		0.0641456908

		Mori (55) (H)				IDDM		18		9		3		olive		15		Max		15		4.5		1.12		1.39		2.9		3.06		0.16		0.0551724138		2.9		3.3		0.4		0.1379310345		0.0827586207

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3205964758

				R Square		0.1027821003

				Adjusted R Square		0.0823907844

				Standard Error		0.1121496079

				Observations		46

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0633968609		0.0633968609		5.0404839392		0.0298369786

				Residual		44		0.5534115207		0.0125775346

				Total		45		0.6168083816

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.0359928177		0.0337302953		-1.0670768648		0.2917571952		-0.1039717585		0.0319861231		-0.1039717585		0.0319861231

				X Variable 1		0.0218950398		0.0097523577		2.2451022113		0.0298369786		0.0022404551		0.0415496245		0.0022404551		0.0415496245

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0005228532		-0.1552799704

				2		-0.0184767859		-0.3772244453

				3		-0.0184767859		0.0306902965

				4		0.0034182539		0.0025105335

				5		0.0931879171		-0.0931879171

				6		0.0012287499		-0.0012287499

				7		-0.0297527314		-0.2178160974

				8		-0.0297527314		0.010929202

				9		0.013927873		0.1131665484

				10		0.0007908491		-0.0026860705

				11		-0.0160683315		0.0495300246

				12		0.0581558534		0.1454871338

				13		0.0428293256		0.0592948575

				14		0.0253132937		-0.033228861

				15		0.0034182539		0.0222264867

				16		0.0113004682		0.0730545829

				17		0.0275027977		0.0459149238

				18		0.0756718852		-0.0541201611

				19		0.0647243653		0.0840092434

				20		-0.0195715379		0.0179068596

				21		-0.003150258		0.1261939023

				22		0.0515873415		-0.012312417

				23		0.0515873415		0.1299688545

				24		0.0647243653		0.004684375

				25		0.0384503176		0.0036288903

				26		-0.000960754		0.000960754

				27		0.0231237897		-0.0231237897

				28		0.0953774211		-0.1799545355

				29		0.0296923017		-0.0721451319

				30		0.0034182539		-0.1011626148

				31		0.0034182539		0.0473900602

				32		0.0953774211		-0.0019194771

				33		0.0822403972		-0.0479938218

				34		0.0756718852		-0.0384193219

				35		-0.003150258		-0.0606668316

				36		0.0296923017		0.1693409027

				37		-0.003150258		0.1723924022

				38		0.104135437		-0.2636975307

				39		0.0296923017		0.0300480067

				40		0.0034182539		0.0706622963

				41		0.0625348614		0.1582053038

				42		0.0953774211		0.1224797218

				43		0.0384503176		0.0472515133

				44		0.0384503176		0.0256953732

				45		0.0625348614		0.0202237593

				46		0.0231237897		-0.0476790632
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Y

Predicted Y

EPA + DHA intake g/d

Fractional change in LDL vs. placebo

Regression of Fractional Change in LDL versus EPA + DHA (7 g/d) Intake in Low TG Subjects
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		Low TG 7 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		13		0.0059287874		1.8

		12		0		5.9

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		4		0.0334616931		0.91

		16		0.2036429872		4.3

		12		0.102124183		3.6

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		4		0.0215517241		5.1

		52		0.1487336088		4.6

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		13		0.0392749245		4

		13		0.181556196		4

		18		0.0694087404		4.6

		43		0.0420792079		3.4

		20		0		1.6

		12		0		2.7

		5		-0.0845771144		6

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		38		0.0934579439		6

		9		0.0342465753		5.4

		71		0.0372525633		5.1

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		29		-0.1595620937		6.4

		83		0.0597403083		3

		16		0.0740805502		1.8

		22		0.2207401652		4.5

		8		0.2178571429		6

		11		0.0857018309		3.4

		11		0.0641456908		3.4

		18		0.0827586207		4.5

		30		-0.0245552735		2.7
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Study duration (weeks)

Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 7 g/d of EPA + DHA in low TG subjects
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																								TG				LDL

		Author year		Study design		Subj Type		Duration		Subj No		Subj No		Placebo		Placebo Amt		Fish Oil		Fish oil Amt		EPA+DHA		Baseline		Baseline		Baseline		End results		abs placebo chg		frac pla chg		Baseline		End results		abs fish chg		frac fish chg		Net frac chg		% change				net

								(weeks)		Placebo		Fish Oil				(g/d)		Brand		(g)		(g)		Placebo gr mmol		Fish oil gr mmol		Placebo gr mmol		Placebo mmol						Fish oil gr mmol		Fish Oil mmol								placebo		fish oil		change %

		Conquer & Holub, 1996 (P I)		Parallel		Healthy		6		12		12		corn oil		4.5		Dhasco		4.5		1.62		0.81		0.96		2.1		2.29		0.19		0.0904761905		1.99		1.86		-0.13		-0.0653266332		-0.1558028236

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		1.155		0.736		2.28		3.058		0.778		0.3412280702		2.515		2.378		-0.137		-0.054473161		-0.3957012312

		Roche & Gibney, 1996 (P I)		Parallel		Healthy		16		8		8		NONE		0		Sona Nutrition		n/a		0.8		0.735		0.822		2.554		2.501		-0.053		-0.0207517619		2.928		2.903		-0.025		-0.0085382514		0.0122135106

		Sorensen et al 1998 (P I)		Parallel		Healthy		4		24		23		sunflower		4		Aarhus Olie		4		0.91		0.99		1.06		3.02		2.89		-0.13		-0.0430463576		3.13		3.1		-0.03		-0.0095846645		0.0334616931

		Hamazaki et al, 1996 (P I)		Parallel		Healthy		13		11		13		soy & 3% fish oil		3.6		n/a		3.6		1.8		0.91		0.82		2.29		2.25		-0.04		-0.0174672489		2.6		2.57		-0.03		-0.0115384615		0.0059287874

		Christensen et al 1999 (P I)		Parallel		Healthy		12		20		20		olive oil		10		Pikasol		2		1.7		1.2		1.2		3		3		0		0		3.3		3.3		0		0		0

		Baker & Najadah, 1996 (P I)		Parallel		Healthy premenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.28		1.04		3.17		3.6		0.43		0.1356466877		4.11		3.65		-0.46		-0.1119221411		-0.2475688288

		Baker & Najadah, 1996 (P I)		Parallel		Healthy postmenopausal women		12		5		10		NONE		0		SevenSeas		1		0.285		1.74		1.15		4.12		4.12		0		0		4.25		4.17		-0.08		-0.0188235294		-0.0188235294

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Bio-Marin		4		2.28		1.31		1.21		2.67		2.6		-0.07		-0.0262172285		2.28		2.51		0.23		0.100877193		0.1270944214

		Agren et al, 1996 (P I)		Parallel		Healthy		14		14		14		NONE		0		Martek		4		1.68		1.31		1.17		2.67		2.6		-0.07		-0.0262172285		2.49		2.42		-0.07		-0.0281124498		-0.0018952213

		McManus et al. 1996 (P III)		X		NIDDM		12 (3 months)		11		11		olive oil		35 gm/kg bwt		fish oil		35 mg/kg bwt		2.8		1.73		1.73		3.79		3.42		-0.37		-0.0976253298		3.79		3.39		-0.4		-0.1055408971		-0.0079155673

		Yamamoto et al. 1995 (P III)		parallel		variant angina		16 (4 months)		10		12		none				Epadel				1.8		1.0621468927		1.2655367232		3.0821		3.0562		-0.0259		-0.0084033613		3.0044		3.0562		0.0518		0.0172413793		0.0256447407

		Passfall et al. 1993 (P III)		X		hypertension		6		10		10		Olive oil		9		Eicosapen		9		2.16		1.3898305085		1.581920904		3.6778		3.3411		-0.3367		-0.0915492958		3.6001		3.5742		-0.0259		-0.0071942446		0.0843550512

		Suzukawa et al. 1995 (P III)		X		hypertension		6		20		20		corn oil		4		Omacor		4		2.9		1.73		1.73		3.95		3.81		-0.14		-0.035443038		3.95		4.1		0.15		0.0379746835		0.0734177215

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		6		placebo				DHASCO				0.75		1.02		1.41		2.71		2.47		-0.24		-0.0885608856		2.66		2.42		-0.24		-0.0902255639		-0.0016646783

		Conquer and Holub 1998 (P III)		parallel		healthy		6		6		7		placebo				DHASCO				1.5		1.02		1.04		2.71		2.47		-0.24		-0.0885608856		2.61		2.7		0.09		0.0344827586		0.1230436442

		Oosthuizen (25) (H)		ran X		normals		20		20		6		olive		6		Efamed		6		1.6		0.65		0.65		3.43		3.16		-0.27		-0.0787172012		3.43		3.16		-0.27		-0.0787172012		0

		Rillaerts (26) (H)		pla to fo		IDDM		12		12		10		poly		9		Max		9		2.7		1.41		1.41		4.53		4.4		-0.13		-0.0286975717		4.53		4.4		-0.13		-0.0286975717		0

		Sanders (18) (H)		ran X		normals		10		10		2		corn-olive		10		Max		10		3		1.69		1.69		2.12		2.21		0.09		0.0424528302		2.12		2.12		0		0		-0.0424528302

		Valdini (27) (H)		pla to fo		hc		12		12		12		olive		6		Max		6		1.8		1.58		1.58		3.99		4.56		0.57		0.1428571429		3.99		4.17		0.18		0.045112782		-0.0977443609

		Valdini (27) (H)		fo to pla		hc		13		13		12		olive		6		Max		6		1.8		1.58		1.58		4.33		4.26		-0.07		-0.0161662818		4.33		4.48		0.15		0.0346420323		0.0508083141

		Brown (46) (H)				normals		14		11		6		olive		5		Max		5		1.5		1.13		1.05		2.98		3.37		0.39		0.1308724832		3.43		3.66		0.23		0.0670553936		-0.0638170896

		Bruckner (47) (H)				normals		10		11		3		olive		10		Max		10		3		1.62		2.09		2.87		2.9		0.03		0.0104529617		2.53		3.06		0.53		0.209486166		0.1990332043

		Demke (48) (H)				hc		18		13		4		saff		5		Max		5		1.5		1.54		2.41		5.41		5.36		-0.05		-0.0092421442		5		5.8		0.8		0.16		0.1692421442

		Franzen (50) (H)				PTCA		83		92		16		olive		9		Ameu		9		3		1.76		1.79		4.08		4.21		0.13		0.0318627451		3.93		4.29		0.36		0.0916030534		0.0597403083

		Gans (51) (H)				claudication		16		16		16		corn		6		Max		6		1.8		1.5		2.2		3.99		3.88		-0.11		-0.0275689223		4.3		4.5		0.2		0.0465116279		0.0740805502

		Rogers (56) (H)				normals		30		30		4.5		olive		9		Max		9		2.7		1.37		1.65		3.13		3.5		0.37		0.1182108626		3.31		3.62		0.31		0.0936555891		-0.0245552735

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.4337828428

				R Square		0.1881675547

				Adjusted R Square		0.1556942569

				Standard Error		0.1117029918

				Observations		27

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0723016079		0.0723016079		5.7945317355		0.0237859554

				Residual		25		0.3119389592		0.0124775584

				Total		26		0.3842405671

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-0.1165854041		0.0527094644		-2.2118495289		0.0363419429		-0.2251425021		-0.008028306		-0.2251425021		-0.008028306

				X Variable 1		0.06453329		0.0268086308		2.4071833614		0.0237859554		0.00931992		0.11974666		0.00931992		0.11974666

				RESIDUAL OUTPUT

				Observation		Predicted Y		Residuals

				1		-0.0120414743		-0.1437613494

				2		-0.0649587721		-0.3307424591

				3		-0.0649587721		0.0771722826

				4		-0.0578601102		0.0913218032

				5		-0.000425482		0.0063542694

				6		-0.0068788111		0.0068788111

				7		-0.0981934164		-0.1493754124

				8		-0.0981934164		0.079369887

				9		0.0305504972		0.0965439243

				10		-0.0081694769		0.0062742555

				11		0.064107808		-0.0720233752

				12		-0.000425482		0.0260702227

				13		0.0228065024		0.0615485488

				14		0.070561137		0.0028565846

				15		-0.0681854366		0.0665207583

				16		-0.0197854691		0.1428291133

				17		-0.0133321401		0.0133321401

				18		0.057654479		-0.057654479

				19		0.077014466		-0.1194672962

				20		-0.000425482		-0.0973188789

				21		-0.000425482		0.0512337961

				22		-0.0197854691		-0.0440316206

				23		0.077014466		0.1220187384

				24		-0.0197854691		0.1890276132

				25		0.077014466		-0.0172741576

				26		-0.000425482		0.0745060323

				27		0.057654479		-0.0822097525
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		Low TG 3 g/d

		Duration		Net frac chg		EPA+DHA

		(weeks)				(g)

		6		-0.1558028236		1.62

		16		-0.3957012312		0.8

		16		0.0122135106		0.8

		4		0.0334616931		0.91

		13		0.0059287874		1.8

		12		0		1.7

		12		-0.2475688288		0.285

		12		-0.0188235294		0.285

		14		0.1270944214		2.28

		14		-0.0018952213		1.68

		12		-0.0079155673		2.8

		16		0.0256447407		1.8

		6		0.0843550512		2.16

		6		0.0734177215		2.9

		6		-0.0016646783		0.75

		6		0.1230436442		1.5

		20		0		1.6

		12		0		2.7

		10		-0.0424528302		3

		12		-0.0977443609		1.8

		13		0.0508083141		1.8

		14		-0.0638170896		1.5

		10		0.1990332043		3

		18		0.1692421442		1.5

		16		0.0740805502		1.8

		30		-0.0245552735		2.7

		83		0.0597403083		3
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Fractional change in LDL vs. placebo

Effect of study duration on LDL levels at 3 g/d of EPA + DHA in low TG subjects
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Effect of study duration on LDL levels at 3 g/d of EPA + DHA in low TG subjects
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		TG < 2 mmol/l		TG < 2 mmol/l		TG < 2 mmol/l

		TG >= 2 mmol/l		TG >= 2 mmol/l		TG >= 2 mmol/l



% Placebo change

% Fish oil change

% Net change

Percent change

HDL Cholesterol

TG < 2 mmol/l
net change (p<0.04)

TG >= 2 mmol/l
net change (p<0.90)

0.0120617941

4.5032312845

4.4827771296

6.310251444

5.8490749494

-0.1583768997



combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997





bar graphs
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% Fish oil change

% Net change

Percent change
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TG >= 2 mmol/l
net change (p<0.0001)

TG < 2 mmol/l
net change (p<0.0001)



combined data (regression)

		



% Placebo change

% Fish oil change

% Net change

Percent change

Total Cholesterol

TG < 2 mmol/l
net change (p<0.29)

TG >= 2 mmol/l
net change (p<0.18)



		



% Placebo change

% Fish oil change

% Net change

Percent change

LDL Cholesterol

TG >= 2 mmol/l
net change (p<0.0001)

TG < 2 mmol/l
net change (p<0.03)



		



% Placebo change

% Fish oil change

% Net change

Percent change

HDL Cholesterol

TG >= 2 mmol/l
net change (p<0.90)

TG < 2 mmol/l
net change (p<0.04)



		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997
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		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997





bar graphs

		0		0		0

		0		0		0



% Placebo change

% Fish oil change

% Net change

Percent change

Triglyceride

TG >= 2 mmol/l
net change (p<0.0001)

TG < 2 mmol/l
net change (p<0.0001)



combined data (regression)

		0		0		0

		0		0		0



% Placebo change

% Fish oil change

% Net change

Percent change

Total Cholesterol

TG < 2 mmol/l
net change (p<0.29)

TG >= 2 mmol/l
net change (p<0.18)



		0		0		0

		0		0		0



% Placebo change

% Fish oil change

% Net change

Percent change

LDL Cholesterol

TG >= 2 mmol/l
net change (p<0.0001)

TG < 2 mmol/l
net change (p<0.03)



		0		0		0

		0		0		0



% Placebo change

% Fish oil change

% Net change

Percent change

HDL Cholesterol

TG >= 2 mmol/l
net change (p<0.90)

TG < 2 mmol/l
net change (p<0.04)



		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997
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combined data (regression)
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% Net change

Percent change
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net change (p<0.90)

TG < 2 mmol/l
net change (p<0.04)



		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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		TG >= 2 mmol/l		TG >= 2 mmol/l		TG >= 2 mmol/l



% Placebo change
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% Net change

Percent change

LDL Cholesterol

TG < 2 mmol/l
net change (p<0.03)

TG >= 2 mmol/l
net change (p<0.0001)

-0.6196282

2.9885512769

3.4919353252

1.9976912735

7.6628442254

5.8579239742



combined data for bar graphs

				Wt baseline Pla		Wt baseline Fish		Avg baseline (pla and fish)		abs pla chg wt		abs fish chg wt		wt fish ch-pla ch

		TG high F		2976.9995480226		3112.775480226		3044.1931779661		-82.3642368362		-645.2269335593		-562.8626967232

		H		2931.84		2949.66		2966.245		-2.1609569378		-835.347628866		-833.1866719282

		Sum		5908.8395480226		6062.435480226		6010.4381779661		-84.525193774		-1480.5745624253		-1396.0493686513

		%								-1.4304872063		-24.4221083631		-23.2270814093

		TG low F		466.626		482.398		475.6245		-6.802		-73.202		-66.4

		H		1065.77		1088.5		1078.155		31.82		-241.04		-272.86

		Sum		1532.396		1570.898		1553.7795		25.018		-314.242		-339.26

		%								1.6326067152		-20.0039722503		-21.8345009701

		TC high F		4107.76162		4338.60784		4224.21058		96.35452		70.1943		-26.16022

		H		5631.28		5820.45		5703.61		55.03		-0.5		-55.53

		Sum		9739.04162		10159.05784		9927.82058		151.38452		69.6943		-81.69022

		%								1.5544088002		0.6860311369		-0.8228414217

		TC low F		1748.492		1824.748		1784.8725		-29.132		-66.496		-37.364

		H		3833.26		3725.22		3761.08		20.97		98.21		77.24

		Sum		5581.752		5549.968		5545.9525		-8.162		31.714		39.876

		%								-0.1462264895		0.5714267181		0.7190108462

		LDL high F		1903.918		2039.6405		1972.803925		35.7837952		119.5561459		83.7723507

		H		3578.1		3683.38		3644.0725		73.73		318.99		245.26

		Sum		5482.018		5723.0205		5616.876425		109.5137952		438.5461459		329.0323507

		%								1.9976912735		7.6628442254		5.8579239742

		LDL low F		650.772		689.994		668.543		-16.92		-14.196		2.724

		H		2120.18		2066.82		2075.895		-0.2496		96.5848		93.11

		Sum		2770.952		2756.814		2744.438		-17.1696		82.3888		95.834

		%								-0.6196282		2.9885512769		3.4919353252

		HDL high F		1173.4658		1235.6543		1204.306125		78.6894252		73.4668156		-5.2226096

		H		871.61		913.52		906.235		50.36		52.24		1.88

		Sum		2045.0758		2149.1743		2110.541125		129.0494252		125.7068156		-3.3426096

		%								6.310251444		5.8490749494		-0.1583768997

		HDL low F		376.552		392.58		384.266		-11.642		16.852		28.494

		H		684.65		667.37		677.665		11.77		30.88		19.11

		Sum		1061.202		1059.95		1061.931		0.128		47.732		47.604

		%								0.0120617941		4.5032312845		4.4827771296

				TG		TG		TC		TC		LDL		LDL		HDL		HDL

				TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l		TG >= 2 mmol/l		TG < 2 mmol/l

		% Placebo change		-1.4304872063		1.6326067152		1.5544088002		-0.1462264895		1.9976912735		-0.6196282		6.310251444		0.0120617941

		% Fish oil change		-24.4221083631		-20.0039722503		0.6860311369		0.5714267181		7.6628442254		2.9885512769		5.8490749494		4.5032312845

		% Net change		-23.2270814093		-21.8345009701		-0.8228414217		0.7190108462		5.8579239742		3.4919353252		-0.1583768997		4.4827771296





T-test analysis for net change

		Triglycerides								Total Cholesterol								LDL Cholesterol

		TG Low								TG Low								TG Low

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		0.4811153846		-6.0431153846				Mean		0.0174583333		0.8357083333				Mean		-0.4185365854		1.9188780488

		Variance		13.2547180256		37.4869418688				Variance		38.3707870195		74.4622975301				Variance		21.1806816049		43.5007326098

		Observations		52		52				Observations		48		48				Observations		41		41

		Pearson Correlation		-0.0592441423						Pearson Correlation		0.7942101935						Pearson Correlation		0.3089103069

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		51						df		47						df		40

		t Stat		6.4391728469						t Stat		-1.0727220464						t Stat		-2.2084571715

		P(T<=t) one-tail		0.0000000209						P(T<=t) one-tail		0.1444365099						P(T<=t) one-tail		0.0165028848

		t Critical one-tail		1.6752846932						t Critical one-tail		1.6779267753						t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0000000418						P(T<=t) two-tail		0.2888730198						P(T<=t) two-tail		0.0330057697

		t Critical two-tail		2.0075822249						t Critical two-tail		2.0117386157						t Critical two-tail		2.0210745788

		TG High								TG High								TG High

		t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means								t-Test: Paired Two Sample for Means

				Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

		Mean		-1.8375042125		-32.141403531				Mean		3.784613		1.7423575				Mean		2.73784488		10.9636536475

		Variance		366.9853789268		3200.2169862617				Variance		798.4195742086		964.2864096599				Variance		620.0918362996		947.472258841

		Observations		46		46				Observations		40		40				Observations		40		40

		Pearson Correlation		0.8690041989						Pearson Correlation		0.952274318						Pearson Correlation		0.9693927542

		Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

		df		45						df		39						df		39

		t Stat		5.0089299654						t Stat		1.3497499288						t Stat		-5.7631715596

		P(T<=t) one-tail		0.0000044648						P(T<=t) one-tail		0.0924395359						P(T<=t) one-tail		0.0000005523

		t Critical one-tail		1.6794274416						t Critical one-tail		1.6848753148						t Critical one-tail		1.6848753148

		P(T<=t) two-tail		0.0000089295						P(T<=t) two-tail		0.1848790718						P(T<=t) two-tail		0.0000011046

		t Critical two-tail		2.0141033019						t Critical two-tail		2.0226889319						t Critical two-tail		2.0226889319

		HDL Cholesterol

		TG Low

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		0.0031219512		1.164195122

		Variance		4.5583030098		6.930936761

		Observations		41		41

		Pearson Correlation		-0.1181441421

		Hypothesized Mean Difference		0

		df		40

		t Stat		-2.0765964374

		P(T<=t) one-tail		0.0221532841

		t Critical one-tail		1.6838521333

		P(T<=t) two-tail		0.0443065682

		t Critical two-tail		2.0210745788

		TG High

		t-Test: Paired Two Sample for Means

				Variable 1		Variable 2

		Mean		3.0011494233		2.9234143163

		Variance		55.99169538		53.7344147897

		Observations		43		43

		Pearson Correlation		0.8387974515

		Hypothesized Mean Difference		0

		df		42

		t Stat		0.1211355182

		P(T<=t) one-tail		0.4520806948

		t Critical one-tail		1.6819512894

		P(T<=t) two-tail		0.9041613896

		t Critical two-tail		2.0180823412





bar graphs

		Triglycerides

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.0001)		Net change (p<0.0001)

		% Placebo change		1.6326067152		-1.4304872063

		% Fish oil change		-20.0039722503		-24.4221083631

		% Net change		-21.8345009701		-23.2270814093

		Total Cholesterol

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.29)		Net change (p<0.18)

		% Placebo change		-0.1462264895		1.5544088002

		% Fish oil change		0.5714267181		0.6860311369

		% Net change		0.7190108462		-0.8228414217

		LDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net change (p<0.03)		Net change (p<0.0001)

		% Placebo change		-0.6196282		1.9976912735

		% Fish oil change		2.9885512769		7.6628442254

		% Net change		3.4919353252		5.8579239742

		HDL

				TG < 2 mmol/l		TG >= 2 mmol/l

				Net Change (p<0.04)		Net Change (p<0.90)

		% Placebo change		0.0120617941		6.310251444

		% Fish oil change		4.5032312845		5.8490749494

		% Net change		4.4827771296		-0.1583768997
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combined data (regression)

		



% Placebo change

% Fish oil change

% Net change

Percent change

Total Cholesterol

TG < 2 mmol/l
net change (p<0.29)

TG >= 2 mmol/l
net change (p<0.18)



		



% Placebo change

% Fish oil change

% Net change

Percent change

LDL Cholesterol

TG >= 2 mmol/l
net change (p<0.0001)

TG < 2 mmol/l
net change (p<0.03)



		



% Placebo change

% Fish oil change

% Net change

Percent change

HDL Cholesterol

TG >= 2 mmol/l
net change (p<0.90)

TG < 2 mmol/l
net change (p<0.04)



		Author and Year		Study Design		EPA+DHA Intake		Net Fractional

						(g/day)		Change

		Low TG

		Conquer & Holub, 1996		Parallel		1.62		-0.3024691358

		Roche & Gibney, 1996		Parallel		0.8		0.3123591042

		Hamazaki et al, 1996		Parallel		2		-0.0781291879

		Sanders et al, 1997		XO		5		-0.2580645161

		Baker & Najadah, 1996		Parallel		0.285		-0.1274307939

		Freese & Mutanen, 1997		Parallel		5.49		-0.1990138951

		Sorensen et al 1998		Parallel		0.91		-0.0923384791

		Roche & Gibney, 1996		Parallel		0.8		-0.1080368906

		Christensen et al 1999		Parallel		5.9		-0.3846153846

		Christensen et al 1999		Parallel		1.7		-0.1666666667

		Baker & Najadah, 1996		Parallel		0.285		0.144

		Baker & Najadah, 1996		Parallel		0.285		-0.1550480769

		Agren et al, 1996		Parallel		2.28		-0.1666140937

		Agren et al, 1996		Parallel		1.68		-0.2036275853

		Baker & Najadah, 1996		Parallel		0.285		-0.2231384308

		Singh et al, 1997		Parallel		1.8		-0.0651617995

		Christensen et al 1995		Parallel		4.3		-0.3126934985

		Adler & Holub, 1997		Parallel		3.6		-0.3709401709

		From Harris, 1996				1.8		0.1233333333

		From Harris, 1996				6		-0.1179775281

		From Harris, 1996				3		0.0196078431

		From Harris, 1996				3.9		-0.2352941176				SUMMARY OUTPUT

		From Harris, 1996				5.1		-0.3438405797

		From Harris, 1996				6		-0.4444444444				Regression Statistics

		From Harris, 1996				4.5		-0.3882322713				Multiple R		0.5006564538

		From Harris, 1996				5.4		-0.1728395062				R Square		0.2506568848

		From Harris, 1996				3.4		0.0609756098				Adjusted R Square		0.2359638825

		From Harris, 1996				3		-0.1540551716				Standard Error		0.1328620839

		From Harris, 1996				1.5		-0.185672145				Observations		53

		From Harris, 1996				3.4		-0.3319480519

		From Harris, 1996				3.4		-0.2536842105				ANOVA

		From Harris, 1996				3.4		-0.1069644431						df		SS		MS		F		Significance F

		From Harris, 1996				4.5		-0.2898550725				Regression		1		0.301141918		0.301141918		17.0596097612		0.0001345915

		From Harris, 1996				2.7		-0.313253012				Residual		51		0.9002689998		0.0176523333

		From Harris, 1996				1.8		-0.095505618				Total		52		1.2014109178

		From Harris, 1996				1.5		-0.2017028615

		From Harris, 1996				4		-0.3409090909						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				4		-0.3891891892				Intercept		-0.0677271725		0.0377345878		-1.7948300599		0.0786080552		-0.1434824602		0.0080281153		-0.1434824602		0.0080281153

		From Harris, 1996				1.8		-0.1940298507				X Variable 1		-0.0421527025		0.0102056549		-4.1303280452		0.0001345915		-0.0626413938		-0.0216640112		-0.0626413938		-0.0216640112

		From Harris, 1996				1.8		-0.2515151515

		From Harris, 1996				4.6		-0.25

		From Harris, 1996				4.5		-0.0819724284

		From Harris, 1996				1.6		-0.1666666667

		From Harris, 1996				4.5		-0.3664596273

		From Harris, 1996				6.4		-0.4090189873

		From Harris, 1996				2.7		-0.5060384871

		From Harris, 1996				4.8		-0.2589543938

		From Harris, 1996				6		-0.2857142857

		From Harris, 1996				7		-0.2777777778

		From Harris, 1996				3		-0.2388611389

		From Harris, 1996				3.4		-0.2064516129

		From Harris, 1996				5.1		-0.1874400767

		From Harris, 1996				3		-0.219591163

		High TG

		Johansen et al, 1999		Parallel		5.04		-0.2227272727

		Eritsland et al 1996		Parallel		3.32		-0.1831069477

		von Schacky, 1999		Parallel		1.7		-0.0826599327

		Salachas et al, 1994b		Parallel		3		-0.252231405

		Davidson et al, 1997		Parallel		1.25		-0.244

		Davidson et al, 1997		Parallel		2.5		-0.211

		Swahn et al, 1998		Parallel		3.4		-0.2258290097

		Nordoy et al, 1998		Parallel		3.4		-0.4341010188

		Sirtori et al, 1997.		Parallel		1.7		-0.1499

		Silva et al 1996		Parallel		3.6		-0.4779107648

		From Harris, 1996				5.4		-0.4391304348

		From Harris, 1996				1.1		0.0530817548

		From Harris, 1996				5.4		-0.2905405405

		From Harris, 1996				3		-0.1601731602

		From Harris, 1996				5.4		-0.4365904366

		From Harris, 1996				4.5		-0.4905660377

		From Harris, 1996				3.6		-0.1576086957

		From Harris, 1996				2.2		-0.0185020961

		From Harris, 1996				1.6		-0.3068181818

		From Harris, 1996				3.2		-0.5287401037

		From Harris, 1996				5.7		-0.3720238095				SUMMARY OUTPUT

		From Harris, 1996				3		-0.5122389878

		From Harris, 1996				5.4		-0.4582484725				Regression Statistics

		From Harris, 1996				3		-0.24				Multiple R		0.4597804458

		From Harris, 1996				5.4		-0.3804347826				R Square		0.2113980584

		From Harris, 1996				3.6		-0.1045454545				Adjusted R Square		0.1938735708

		From Harris, 1996				5.2		-0.33				Standard Error		0.1234078854

		From Harris, 1996				3.6		-0.25				Observations		47

		From Harris, 1996				4.5		-0.3322981366

		From Harris, 1996				3		-0.3379790941				ANOVA

		From Harris, 1996				3		-0.0754716981						df		SS		MS		F		Significance F

		From Harris, 1996				5.2		-0.5573770492				Regression		1		0.183713676		0.183713676		12.0630093894		0.0011484576

		From Harris, 1996				3.6		-0.2088888889				Residual		45		0.6853277778		0.0152295062

		From Harris, 1996				6		-0.4181459566				Total		46		0.8690414538

		From Harris, 1996				3.6		-0.2058823529

		From Harris, 1996				3.6		-0.2068965517						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		From Harris, 1996				3		-0.252231405				Intercept		-0.1166074007		0.0519477058		-2.2447074218		0.0297487978		-0.2212354465		-0.011979355		-0.2212354465		-0.011979355

		From Harris, 1996				7		-0.2358802792				X Variable 1		-0.0445607162		0.0128299313		-3.4731843299		0.0011484576		-0.0704015231		-0.0187199093		-0.0704015231		-0.0187199093

		From Harris, 1996				2.4		-0.2323232323

		From Harris, 1996				3		-0.4703703704

		From Harris, 1996				4.8		-0.2715028722

		From Harris, 1996				3.4		-0.3013157895

		From Harris, 1996				5.4		-0.3135560676

		From Harris, 1996				3		-0.2541238718

		From Harris, 1996				4.5		-0.3876811594

		From Harris, 1996				6.9		-0.2806737589

		From Harris, 1996				3.4		-0.1859369605
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