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The 36" Session 2014 of the Codex Committee on Nutrition and Foods for Special Dietary

Uses (CCNFSDU) agreed to recommend new work to develop and add a potential new Codex

nutrient reference value (NRV) to docosahexaenoic acid (DHA) and eicosapentaenoic acid

(EPA) intended for the general population for labelling purposes in relation to the risk of

Non-Communicable Diseases (NCDs).

The project document for the new work will be considered for approval by the Codex

Alimentarius Commission in the 38" session, in July 2015.

The reference aspects of this work for CCNFSDU are to:

Assess the most current scientific evidence in line with the General Principles.

Make recommendations to set a potential Codex NRV-NCD for the total of Omega-3
fatty acids DHA and EPA, in accordance with the general principles for NRV-NCD as
set out in the Annex to the Guidelines on Nutrition Labelling (CAC/ GL 2-1985).

The document reviews the main scientific evidence available on the beneficial effects of

DHA and EPA intake for health, in order to assess it according to the general principles to
establish NRV-NCD.



When reviewing, observing and analyzing the data supporting a positive effect on health in
many ways (thrombosis risk, arrhythmia risk, post heart attack, better cardiovascular rate
including sudden death from arrhythmias) it may be considered that the omega 3 fatty acid
of 18 carbon atoms 18:3 n-3 (alpha-linolenic acid) is precursor to form EPA and DHA.
Similarly, EPA 20:5 n-3 serves as precursor in DHA 22:6 n-3 formation. Nevertheless, this
conversion is limited and variable. Therefore, the effects of diet or supplement
contributions rich in omega 3 fatty acids will depend on how each individual is able to form
more or less amount of active compounds (EPA and DHA). This makes the data combination
of diverse studies difficult, and weakens the evidence, which must be judged in a global
way. For this reason, this review will be focused on the evidence available for health effects
of EPA and DHA specifically.

2. GENERAL PRINCIPLES FOR ESTABLISHING NRV-NCD (REP 13/NFSDU Appendix IV)

“Potential Attachment to guidelines of Codex on Nutritional Labelling, consolidated
version: general principles to establish the reference values of nutrients for general
population (for adoption).”

3. GENERAL PRINCIPLES FOR ESTABLISHING NRVs

3.1 Selection of Suitable Data Sources to Establish NRVs

3.1.1 Relevant daily intake reference values provided by FAO/WHO that are based on a recent
review of the science should be taken into consideration as primary sources in establishing NRVs.

3.1.2 Relevant daily intake reference values that reflect recent independent review of the science,
from recognized authoritative scientific bodies other than FAO/WHO could also be taken into
consideration. Higher priority should be given to values in which the evidence has been evaluated
through a systematic review.

3.1.3 The daily intake reference values should reflect intake recommendations for the general
population.



3.2 Selection of Nutrients and Appropriate Basis for NRVs
3.2.1 Selection of Nutrients and Appropriate Basis for NRVs-R

3.2.1.1 The NRVs-R should be based on Individual Nutrient Level 98 (INLgg). In cases where there is
an absence of an established INL98 for a nutrient for a specific sub-group(s), it may be appropriate
to consider the use of other reference values or ranges that have been established by recognized
authoritative scientific bodies. The derivation of these values should be reviewed on a case-by-case
basis.

3.2.1.2 The general population NRVs-R should be determined by calculating the mean values for a
chosen reference population group older than 36 months. NRVs-R derived by the CCNFSDU are
based on the widest applicable age range for each of adult males and females.

3.2.1.3 For the purpose of establishing these NRVs-R, the values for pregnant and lactating women
should be excluded.

3.2.2 Selection of Nutrients and Appropriate Basis for NRVs-NCD

3.2.2.1 The following criteria should be considered in the selection of nutrients for the establishment
of NRVs-NCD:

- Relevant convincing®/ generally accepted” scientific evidence or the comparable level of evidence
under the GRADE classification® for the relationship between a nutrient and noncommunicable
disease risk relationship, including validated biomarkers for the disease risk, for at least one major
segment of the population (e.g., adults).

- Public health importance of the nutrient-noncommunicable disease risk relationship(s) among
Codex member countries.

3.2.2.2 Relevant and peer-reviewed scientific evidence for quantitative reference values for daily
intake should be available in order to determine an NRV-NCD that is applicable to the general
population.

3.2.2.3 Daily intake reference values from FAO/WHO or other recognized authoritative scientific
bodies that may be considered for NRVs-NCD include values expressed in absolute amounts or as a
percentage of energy intake.

3.2.2.4 For practical application in nutrition labelling, a single NRV-NCD for the general population
should be established for each nutrient that meets the principles and criteria in this Annex.

3.2.2.5 An NRV-NCD for the general population should be determined from the daily intake
reference value for the general population or adults, or if given by sex, the mean of adult males and
adult females.



3.2.2.6 Where a daily intake reference value is based on a percentage energy intake, the single NRV-
NCD should be expressed in grams or milligrams based on a reference intake for the general
population of 8370 kilojoules/2000 kilocalories.

Governments may use a Codex NRV-NCD based on the reference energy intake of 8370
kilojoules/2000 kilocalories, or may derive their own reference values for nutrition labelling based
on another reference energy intake that considers factors specific to their country or region.

3.3 Consideration of Daily Intake Reference Values for Upper Levels

The establishment of general population NRVs should also take into account daily intake reference
values for upper levels established by FAO/WHO or other recognized authoritative scientific bodies
where applicable (e.g., Upper Level of Intake, Acceptable Macronutrient Distribution Range).

3 At the time these guiding principles were drafted, the definition and criteria for “convincing evidence” from the following
FAO/WHO report were used Diet, Nutrition and the Prevention of Chronic Diseases. WHO Technical Report Series 916.
WHO,

2003.

4For these General Principles the terms convincing/generally accepted evidence are considered synonymous.

5 WHO’s Guidelines Review Committee. WHO Handbook for guideline development. Geneva, World Health Organization
(WHO) , 2012 (http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441 eng.pdf).

3. REVIEW OF SCIENTIFIC EVIDENCE FROM FAO/WHO AND RASB*

*RASB: Recognized Authoritative Scientific Body. (REP14/CNFSDU, paragraph 31 and
REP15/CNFSDU, paragraph 56 ;80)

The Committee agreed with the following working definition for RASBs. For the purposes of
establishing Codex Nutrient Reference Values, a recognized, authoritative, scientific body
other than FAO and/or WHO is an organization supported by a competent national and/or
regional authority(ies) that provides independent, transparent*, authoritative and scientific
advice on daily intake reference values through primary evaluation** of the scientific
evidence upon request and for which such advice is recognized through its use in the
development of policies in one or more countries.

* In receiving transparent scientific advice, the Committee would have access to what was
considered by a RASB in establishing a daily intake reference value in order to understand
the derivation of the value.

** Primary evaluation involves a review and interpretation of the scientific evidence to
develop daily intake reference values, rather than the adoption of advice from another
RASB.



The Committee accepted the six listed scientific bodies as RASB

* European Food Safety Authority (EFSA);

* United States Institute of Medicine (IOM);

* Australian National Health and Medical Research Council & New Zealand
Ministry of Health(NHMRC/MOH);

* Japanese National Institute of Health and Nutrition (NIHN);

* International Zinc Nutrition Consultative Group (IZiNCG);

* Nordic Council of Ministers (Nordic countries).

3.1 Food and Agriculture Organisation and World Health Organisation (FAO/WHO)

3.1.1 World Health Organisation (2003) Joint WHO/FAO Expert Consultation on Diet,
Nutrition and the Prevention of Chronic Disease (2002: Geneva, Switzerland) Technical
Report Series 916.

This WHO report made recommendations for preventing cardiovascular diseases (CVDs),
which are the major contributor to the global burden of disease among the non-
communicable diseases. A number of key points arose from the expert consultation, which
related to diet, physical activity and disease, including, for example, (a) the “lag time” effect
of risk factors for CVD means that present mortality rates are the effects of previous long-
term exposure to behavioral risk factors such as inappropriate nutrition and insufficient
physical activity; and (b) provision of a summary of the strength of evidence on lifestyle
factors and risk of developing CVDs.

The report concludes that there are convincing associations for reduced risk of CVDs
including consumption of fruits and vegetables, fish and fish oils (EPA and DHA), foods high
in linoleic acid and potassium, as well as physical activity and low to moderate alcohol
intake. With respect to the relationship between fats and CVD, especially coronary heart
disease, the report states that there have been extensive investigations, with strong and
consistent associations emerging from a wide body of evidence accrued from animal
experiments, as well as from observational studies, clinical trials and metabolic studies
conducted in diverse human populations.



With respect to the nutritionally important fatty acids, the report states that the most
important Omega-3 (PUFAs) are EPA and DHA found in fatty fish.

The text states, “The biological effects of Omega-3 PUFAs are wide-ranging, involving lipids
and lipoproteins, blood pressure, cardiac function, arterial compliance, endothelial function,
vascular reactivity and cardiac electrophysiology, as well as potent anti-platelet-aggregation
and anti-inflammatory effects. The very long chain Omega-3 PUFAs (EPA and DHA)
powerfully lower serum triglycerides but they raise serum LDL cholesterol. Therefore, their
effect on CHDs is probably mediated through pathways other than serum cholesterol”. The
same text indicates: “Most of the epidemiological evidence related to Omega-3 PUFAs is
derived from studies of fish consumption in populations or interventions involving fish diets
in clinical trials.”

From these observations, it was considered likely that dietary EPA + DHA are beneficial for
secondary prevention, i.e. for those with previous CHD.

3.1.2 Joint FAO/WHO Expert Consultation on Fats and Fatty Acids in Human Nutrition,
10-14 November 2008, WHO HQ, Geneva

From this expert consultation it was recognised that individual fatty acids may have unique
biological properties and health effects, and that for the purposes of food labelling, it would
be necessary to specify fully these fatty acids and their amounts.

For EPA and DHA combined, the recommended acceptable macronutrient distribution range
(AMDR) is 0.250-2 g/day. The intake of 2 g/day is for secondary prevention of CHD. The
experts agreed the criteria to judge the levels and strength of evidence required to conclude
that the fatty acids affect major health and disease outcomes (i.e. convincing, probably,
possible, insufficient). It was concluded that there is “convincing” evidence of reduced risk
of fatal CHD events for EPA and DHA and a level of evidence of “possible” for reduction of
risk of CHD events and stroke. For adult males and non-pregnant/non-lactating adult
females, 0.250 g/day of EPA plus DHA is recommended, with insufficient evidence to set a
specific minimum intake of either EPA or DHA alone; both should be consumed.



3.1.3 Joint FAO/WHO Expert Consultation on the risks and benefits of fish consumption,
25-29 January 2010, Rome. FAO Fisheries and Aquaculture Report No. 978. FIPM/R978
(En), ISSN 2070-6987.

From this expert consultation the evidence was found convincing that fish consumption
lowers mortality from coronary heart disease in the general population. The report
recommends that Member States should emphasise the benefits of fish consumption in
reducing coronary heart disease mortality (and the risks of mortality from coronary heart
disease associated with not eating fish) for the general adult population. The conclusions
also stated that moderate consumption of fatty fish (one or two 100 g servings per week)
would provide maximum benefit (two servings provide about 250 mg EPA + DHA), but risks
are lowered by any level of fish consumption evaluated (up to seven 100 g servings per
week) unless very high dioxin levels are present.

In addition, this expert consultation did not make a distinction between the strength of the
evidence for primary and secondary prevention, and it was concluded that the totality of
the evidence is convincing for a risk-reducing effect of EPA +DHA on CHD, as is described in
the document, based on large numbers of prospective cohort studies, it is evident that there
is consistent and convincing evidence for a beneficial effect of EPA and DHA for primary
prevention of heart disease.

3.2 European Food Safety Authority (EFSA)
Reference: EFSA J2010; 8 (3): 1461.

EFSA concluded that intervention studies have demonstrated beneficial effects of EPA and
DHA on recognised cardiovascular risk factors, such as a reduction of plasma triacylglycerol
concentrations, platelet aggregation and blood pressure. These effects were mainly
observed at intakes > 1 g/day, well above levels that were associated with lower CVD risk in
epidemiological studies. With respect to cardiovascular diseases, prospective
epidemiological and dietary intervention studies indicate that oily fish consumption or
Omega-3 LCPUFA dietary supplements (equivalent to a range of 250-500 mg of EPA plus
DHA daily) decrease the risk of mortality from CHD and sudden cardiac death. An intake of
250 mg per day of EPA plus DHA appears to be sufficient for primary prevention in healthy
subjects. Therefore, and because available data are insufficient to derive an Average
Requirement (AR), the EFSA Panel set an Adequate Intake (Al) of 250 mg for EPA plus DHA in
adults considering cardiovascular health.



3.3 Norwegian Scientific Committee for Food Safety/ Nordic Council of Ministers

Reference: Vitenskapskomiteen for mattrygghet (VKM). Evaluation of negative and positive
health effects of Omega-3 fatty acids as constituents of food supplements and fortified
foods. Opinion of the Steering Committee of the Norwegian Scientific Committee for Food
Safety. Date 28.06.2011. Doc. No. 08-707-final. ISBN: 978-82-8082-365-6.

The VKM scientific opinion makes important observations on the positive health effects of
DHA and EPA in relation to cardiovascular diseases:

. Considerations on adequate intakes of omega 3 fatty acids should be specific to EPA
and DHA on the positive health effects.

. From the reviewed literature it is not possible to distinguish the health effects of EPA
and DHA consumed as triacylglycerol (TAG) or as ethyl esters.

. The strongest evidence for possible beneficial effects of supplementation with
Omega-3 fatty acid in humans is provided by randomised controlled trials involving
more than 43,000 study participants with cardiovascular disease (secondary
prevention). In patients given either 0.8 g EPA and DHA or 1.8 g of EPA as ethyl ester
daily, the risk of cardiovascular events and mortality was reduced.

. Primary prevention from EPA and DHA supplementation has been less studied.
However, VKM endorsed EFSA’s recommendation for adults based on the scientific
evidence indicating that oily fish consumption (1-2 servings per week or dietary
supplements containing EPA and DHA and equivalent to a range of 0.25 to 0.5 g of
EPA and DHA daily) decrease the risk of mortality from coronary heart disease and
sudden cardiac death.

The VKM scientific opinion also considers evaluations of cardiovascular functions of EPA and
DHA made by WHO/ FAO 2008, WHO/FAO 2010, EFSA 2009 and FDA. In the EFSA scientific
opinion in 2009, the EFSA NDA Panel concluded that a cause and effect relationship had
been established between consumption of 3 g/day EPA and DHA and a reduction in blood
pressure. This relates to both hypertensive and normotensive persons. Similarly, the Panel
concluded that a cause and effect relationship has been established between consumption
of 2—4 g/day of EPA and DHA and a reduction in normal fasting TAG. Both maintenance of
normal blood pressure and a reduction in fasting plasma TAGs are considered to be positive
cardiovascular health effects.



The VKM scientific opinion provides an extensive literature search, including studies with
fish oils and marine ethyl esters and studies with plant oils. The mechanisms of actions are
not fully understood and there is less evidence for primary prevention than secondary
prevention, the conclusions suggest that increased consumption of Omega-3 fatty acids
from fish or fish oil supplements reduce the rates of CVD-related deaths, cardiac and sudden
death, and possibly stroke, and that a sufficient intake of EPA and DHA is important for good
health.

VKM also states that the optimal dose is not known, and that the amount may vary in
different populations depending on the basal dietary intakes of Omega-3 fatty acids and
Omega-6 fatty acids.

In 2013 the Nordic Council of Ministers recommended that Omega-3 fatty acids should
contribute at least 1% energy. Taking into account GP 3.2.2.6, 1% energy equates to 1% of
2000 kcal/day, which is 20 kcal. Assuming 9 kcal/g of fat, the equivalent amount of Omega-
3 fatty acids is 2.2 g/day.

34 Australian and New Zealand Health Authorities (2006): National Health and
Medical Research Council and New Zealand Ministry of Health (NHMRC/MOH)

Reference: National Health and Medical Research Council Nutrient Reference Values for
Australia and New Zealand including recommended dietary intakes. Commonwealth of
Australia, 2006.

For men and women (19+ years) a recommendation of 160 mg and 90 mg, respectively, of
total-Omega-3 (DHA + EPA + DPA) was made for an adequate intake. The suggested dietary
target to reduce chronic disease risk was 610 mg and 430 mg, respectively, for DHA + EPA +
DPA per day.

The recommendation to lower the risk of CHD is that all adult Australians should consume
about 500 mg/day of combined DHA and EPA through a combination of the following:

. 2 or 3 servings/ per week (150 g servings) of oily fish
. Fish oil capsules or liquid

Consuming fish at least once a week is associated with a lower risk of total stroke and CHD
mortality in the general population and in post-myocardial infarction patients. Level of
evidence is llI-2 of NHMRC, obtained from comparative studies with concurrent controls and
non-randomised allocation, cohort studies, case-control studies, or interrupted time series
with a control group.



3.5 United States Institute of Medicine (2005)

Ref.: Institute of Medicine of the National Academies. Dietary Reference Intakes of
energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein and amino acids. 2005.

The United States Institute of Medicine made DHA and EPA intake recommendations for
adult men and women (+19 years old) of 10% of total omega-3 intake (1.6 g and 1.1 g/day,
respectively). i.e. 160 mg/day and 110 mg/day.

4. ADDITIONAL BACKGROUND ABOUT THE SCIENTIFIC EVIDENCE REVIEW REGARDING
GENERAL PRINCIPLES FOR ESTABLISHING NRVS

Attached are 4 reviews made by The Russian Federation, Chile and IADSA, of scientific
evidence on the beneficial health effects of EPA and DHA (Attachment 2, 3, 4 and 5). On
these reviews, quality of the available evidence is analysed with the GRADE approach and
recommendations from RASBs.

Attachment 2

Document on “International Alliance of Dietary/Food Supplement Associations (IADSA)
Proposal to CCNFSDU of new work to establish a Codex NRV for omega 3 fatty acids based
on eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). November 2014.

5Ea-
e

A 2 IADSA Proposal
New NRV for Omega-

Attachment 3
Review of scientific and regulatory approaches in establishing a Codex NRV values for w-3-

fatty acids based on eicosapentaenoic (EPA) and docosahexaenoic acid (DHA) acids. By the
Russian Federation.
[ o B

,

A 3 Review by the
Russian Federation en

Attachment 4
Ministry of Health of Chile. Summary of the available evidence on the benefits of EPA and
DHA fatty acids to determine a reference value recommended for intake. March 2015.
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A 4 Review Chile
english.pdf

Attachment 5
IADSA. Summary of the evidence available on the benefits of EPA and DHA fatty acids.
March 2015.

5Ea-
e

A 5 Review IADSA
english March 2015.p:

In addition to the recommendations from the RASBs, several global, regional and expert
scientific organisations have set out recommendations for intakes of fish, fish oils and DHA +
EPA per day. These recommendations have been summarised and tabulated by the Global
Organisation for EPA and DHA Omega-3 (GOED), included on attachment 6 for additional
information.

Attachment 6
Global Recommendations for EPA and DHA Intake. Global Organization for DHA and EPA
Omega 3 (GOED), 18 March 2015.

5Ea-
e

A 6 Summary GOED
For IADSA only englisl|

5. POTENTIAL MECHANISMS THAT COULD CONTRIBUTE TO EFFECTS OF EPA + DHA ON
REDUCED RISK OF CARDIOVASCULAR DISEASE IN RELATION TO CAC/GL 2-1985

The studies on risk markers and the potential underlying mechanisms are beyond the scope
of this review. However, in almost all the human studies investigating the biological
mechanisms of the beneficial effects, the amounts of EPA + DHA have been large (i.e.
intakes of > 3000 mg/day). It is therefore difficult to translate the findings from these
mechanistic studies to realistic everyday situations of the general population where EPA +
DHA are consumed. However, the following mechanisms that could explain the main
cardiovascular benefits have been proposed:

. Reduction of cardiac arrhythmias

. Lowering of plasma triglycerides

. Anti-atherosclerotic potential

. Reductions in both systolic and diastolic blood pressure
. Reduction in arterial stiffness

. Effects on platelet aggregation and haemostasis

. Effects on endothelial function and inflammation
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6. PUBLIC HEALTH IMPORTANCE
6.1 Dietary intake assessment and Omega-3 (DHA and EPA) nutritional status

The bulk of the scientific evidence is now pointing towards not so much optimal ratios of
dietary Omega-3 and n-6 fatty acids, but rather towards the absolute intakes of specific
Omega-3 and n-6 PUFAs that are associated with many different endpoints and health
outcomes, such as CHD, mental health or immune/inflammatory responses (Deckelbaum
and Calder, 2010). As previously shown, the evidence related to intake amounts for Omega-
3 PUFAs are best defined for CVD. What is abundantly clear is the total disconnect
regarding the amounts of seafood and EPA and DHA and what is actually consumed
(Griegeret al., 2013). Most populations are not meeting current recommendations for DHA
and EPA intakes.

Reliable and valid dietary intake assessments are crucial in determining DIRVs (Flock et al.,
2013). This poses a challenge for all nutrients, including EPA and DHA. The amounts,
duration of intake, sources of EPA and DHA, dietary and lifestyle factors, choice of healthy
individuals versus patients, inconsistencies in the design, execution and interpretation of
studies all contribute to the challenge of establishing DIRVs and NRVs. Much more
information is needed about the endogenous production of EPA and DHA in vegans and
vegetarians, interindividual variability in responses to EPA and DHA, different responses in
relation to age, sex, weight, race, specific genotypes and overall health status. Up-to-date
food composition databases are also important for assessing Omega-3 PUFA intake, and the
limitations of food intake records have to be taken into account.

For example, EFSA (2012) selected references in order to obtain data on intake distributions
in European countries. Mean daily intakes for adults of EPA only ranged between 50 and
150 mg/day and median daily intakes were between 14 and 180 mg. For DHA, the mean
amounts ranged between 131 and 273 mg/day and the median daily intakes were between
42.5 and 430 mg/day.

For all these reasons, reliable biomarkers of Omega-3 PUFA status are necessary to validate
dietary intake data (Flock et al., 2013). Significant progress has been made over the last
decade and several markers of EPA and DHA are now available, including levels in plasma,
erythrocytes and adipose tissue. The use of blood markers of fatty acid intake has made it
possible to evaluate the outcomes related to disease. Plasma levels of fatty acids reflect
intake over the past few days, whereas adipose tissue levels of fatty acids are more
reflective of longer-term fatty acid intake. The Omega-3 Index (Sala-Vila et al., 2011;
Schacky, 2014), i.e. the erythrocyte content of EPA and DHA is a useful biomarker. This
standardised assessment method is important for assessing DHA and EPA status and the
biological effects of their intake.
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6.2 Dietary risk factors associated with global burden of NCD: cardiovascular disease

In view of the fact that current DHA and EPA intakes are low compared with the
recommended levels, it is important to emphasise that substantial public health benefits
would be expected as long as the general population meet the recommended DHA and EPA
intake; therefore it is important to establish a NRV for these nutrients.

As part of a systematic analysis for the Global Burden of Diseases Study 2010, Lim et al.
(2012) were able to estimate deaths and disability-adjusted life years (DALYs: sum of years
lived with disability (YLD) and years of life lost (YLL)) attributable to the independent effects
of 67 risk factors and clusters of risk factors for 21 regions in 1990 and 2010. Dietary risk
factors and physical inactivity collectively accounted for 10.0% of global DALYs in 2010.
Several dietary factors affect ischaemic heart disease and stroke, including consumption of
fruits, vegetables, nuts and seeds, whole grain cereals, processed meat, polyunsaturated
fats and EPA + DHA seafood. The researchers updated earlier systematic reviews and meta-
analyses for seafood omega-3 fatty acids, which included both observational and
intervention studies, and they tested whether a significant difference exists between the
results of randomised clinical trials of seafood omega-3 fatty acid supplementation and
observational studies of seafood omega-3 fatty acid intake. The effect of seafood omega-3
fatty acids tended to be lower in RCTs than in observational studies; however, this
difference was not statistically significant (P = 0.057). Hence, the researchers used the
effect based on the combination of RCTs and observational studies. Of the individual
dietary risk factors assessed in 2010, the global burden of a diet low in seafood (rich source
of EPA + DHA) was 1.1% of global DALYs (95% Cl 0.8-1.5) compared with fruits (4.2%),
followed by diets high in sodium (2.5%), low in nuts and seeds (2.1%), low in whole grains
(1.6%) and low in vegetables (1.5%). The proportion of ischaemic heart disease DALYs
attributable to individual dietary risk factors worldwide in 2010 included 40% for diets low
in nuts and seeds, 30% for diets low in fruits, 22% for diets low in DHA and EPA seafood,
17% for diets low in whole grains, 17% for diets high in sodium and 12% for diets low in
vegetables.

In Table 1 from Lim et al. (2012), the following data for EPA + DHA included:

Risk factor Diet low in seafood omega-3 fatty acids
(DHA and EPA)
Exposure definition Dietary intake of EPA + DHA measured in
mg/day
Outcomes Death caused by ischaemic heart disease
Subgroup Age > 25 years
Main data sources for exposure Food and health surveys

13



Theoretical minimum risk exposure | 250 mg/day
distribution

Source of relative risks Updated published review of
Mozaffarian et al.2010

Although further human intervention studies could unravel some of the inconsistencies
observed between the epidemiological evidence and some results from human intervention
studies, there is already a large body of convincing evidence that supports CVD benefits
related to increased intakes of EPA and DHA, and compelling reasons for establishing an
NRV (Kris-Ethertonet al., 2009; Harris et al.,2009; Flock et al., 2013; Griegeret al., 2013).

In summary, the available evidence shows that EPA and DHA may have beneficial effects on
health, including reduction of blood pressure, improvement of the efficiency of
hypertension drugs, and reduction of CVD risk.

7. Safety of increased EPA and DHA intake

The primary concerns with regard to the safety of DHA and EPA are its effects on glycaemic
control in diabetes, reduced platelet aggregation/increased bleeding time and adverse
immunological effects (EFSA, 2012). Long-term human intervention studies that have
investigated diverse health results and the effects of supplemental intakes of EPA and DHA,
either alone or in combination, at amounts up to about 1 g/day on a variety of health
outcomes (e.g. cardiovascular, neurological, immunological), have generally reported no
adverse effects in relation to the consumption of EPA or DHA at these levels of intake.

The GISSI Prevenzione trial in 1999, the JELIS study (Yokoyama et al., 2007) and the GISSI-HF
Investigators (2008) study reported no clinically relevant adverse effects in over 35,000
individuals. Over 10 years ago, the US Food and Drug Administration (FDA) determined that
intakes of EPA and DHA of up to 3 g/day are safe for the general population. In 2011, the
Norwegian Scientific Committee for Food Safety conducted a safety review of EPA and DHA
and found no adverse effect on bleeding time, with levels as high as 6.9 g/day (Froylandet
al., 2011). More recently, EFSA (2012) concluded that intakes up to about 5 g/day of EPA
and DHA combined do not appear to increase the risk of bleeding complications and
spontaneous bleeding episodes or affect glucose homeostasis, immune function or lipid
peroxidation, provided that the oxidative stability of the EPA and DHA is guaranteed. EFSA
also concluded that supplemental intakes of EPA alone up to 1.8 g/day do not raise safety
concerns for adults.
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8. OTHER CONSIDERATIONS

Consumption of fish raises the issue of human exposure to methyl mercury, a toxic form of
mercury found in long-lived predators and fish at the top of the food chain, such as king
mackerel, swordfish, shark, tilefish and albacore tuna. Although public health advice has
been given for women who may become pregnant and for pregnant women, nursing
mothers and young children to avoid certain types of fish potentially high in mercury, risk-
benefit analyses indicate that lowering fish consumption would have serious public health
consequences (Cohen et al., 2005; Mozaffarian and Rimm, 2006; Wennberget al, 2012;
Hughneret al., 2012; European Food Safety Authority, 2014). The messages about fish
consumption should therefore not discourage individuals from eating fish (FDA EE.UU.,
2014).

15



10.

11.

12.

13.

14.

REFERENCES

Arkesteijn L, Eilander A, Zock P. Health and well-being science review: EPA + DHA for
prevention of coronary heart disease. Available at
http://www.conferencedocs.com/SysFiles/UHW%20EPA%20+%20DHA%20for%20pr
evention%200f%20Coronary%20Heart%20Disease%20%282013-2%29.pdf

Biesalski HK, Erdamn JW, Hathcock J, Ellwood K, Beatty S, Johnson E, Marchioli R et
al. Nutrient reference values for bioactives: new approaches needed? A conference
report. Eur J Nutr 2013; DOI 10.1007/s00394-013-0503-0.

Brenna JT, Salem N, Jr., Sinclair AJ, Cunnane SC. alpha-Linolenic acid
supplementation and conversion to Omega-3¢% long-chain polyunsaturated fatty
acids in humans. Prostaglandins LeukotEssent Fatty Acids 2009;80:85-91.

Brenna JT. Efficiency of conversion of alpha-linolenic acid to long chain Omega-3
fatty acids in man. CurrOpinClinNutrMetab Care 2002;5:127-32.

Codex Alimentarius Commission. General Principles for Establishing NRVs Annex to
the Codex Guidelines on Nutrition Labelling. 2013; CAC/GL2-1985.

Codex Committee on Nutrition and Foods for Special Dietary Uses. Draft revised and
additional nutrient reference values for vitamins, minerals. Electronic Working
Group, first consultation paper; February 2014.

Cohen JT, Bellinger DC, Connor WE et al. 2005. A quantitative risk-benefit analysis of
changes in population fish consumption. Am J Prev Med 2005;29(4): 325-334.
Complementary Healthcare Council of Australia. Fish oils for the secondary
prevention of coronary heart disease. Deloitte Access Economics, February 2012.
Council for Responsible Nutrition USA, Frost & Sullivan. Smart Prevention—Health
Care Cost Savings Resulting from the Targeted Use of Dietary Supplements: an
Economic Case for Promoting Increased Intake of Key Dietary Supplements as a
Means to Combat Unsustainable Health Care Cost Growth in the United States. 2013;
available at: www.crnusa.org/CRNfoundation/HCCS/

Deckelbaum RJ, Calder PC. Dietary Omega-3 and n-6 fatty acids: are there “bad”
polyunsaturated fatty acids? CurrOpinClinNutrMetab Care 2010;13:123-124.

Elmadfa I, Kornsteiner M. Dietary fat intake--a global perspective. Ann NutrMetab
2009;54Suppl 1:8-14.

Elmadfa I, Kornsteiner M. Dietary fat intake—a global perspective. Ann NutrMetab
2009;54Suppl 1:8-14.

Engell RE, Sanman E, Lim SS, Mozaffarian D. Seafood omega-3 intake and risk of
coronary heart disease death: an updated meta-analysis with implications for
attributable burden. Lancet 2013;381: S45.

European Food Safety Authority. Scientific opinion on Dietary Reference Values for
fats, including saturated fatty acids, polyunsaturated fatty acids, monounsaturated
fatty acids, transfatty acids and cholesterol. EFSA J2010;8(3): 1461.

16



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

European Food Safety Authority. Scientific opinion on health benefits of seafood (fish
and shellfish) consumption in relation to health risks associated with exposure to
methylmercury. EFSA J 2014;12(7): 3761. Available at
http://www.efsa.europa.eu/en/efsajournal/doc/3761.pdf

European Food Safety Authority. Scientific opinion on the Tolerable Upper Intake
level of eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA) and
docosapentaenoic acid (DPA). EFSA J 2012;10(7): 2815.

Filion KB, El KF, Bielinski M, Schiller I, Dendukuri N, Brophy JM. Omega-3 fatty acids in
high-risk cardiovascular patients: a meta-analysis of randomized controlled trials.
BMC CardiovascDisord 2010;10:24.:24.

Flock MR, Harris WS,Kris-Etherton PM (2013) Long-chain omega-3 fatty acids: time
to establish a dietary reference intake. Nutr Rev2013;71:692-707.

Foran SE, Flood JG,Lewandrowski KB (2003) Measurement of mercury levels in
concentrated over-the-counter fish oil preparations: is fish oil healthier than fish?
Arch Path Lab Med 2003;127:1603—-1605.

Froyland L, Bentsen H, Graff IE et al. Evaluation of negative and positive health
effects of Omega-3 fatty acids as constituents of food constituents of food
supplements and fortified foods. Oslo: Steering Committee of the Norwegian
Scientific Committee for Food Safety; 2011.

Global Organisation for EPA and DHA Global recommendations for EPA and DHA
intake (revised 16" April 2014), personal communication; 2014.

Grieger JA, Mcleod C, Chan L, Miller MD (2013) Theoretical dietary modelling of
Australian seafood species to meet long-chain omega 3 fatty acid dietary
recommendations. Food Nutr Res 2013;57. doi: 10.3402/fnr.v57i0.20737.

Harris WS, Mozaffarian D, Lefevre M et al. Towards establishing dietary reference
intakes for eicosapentaenoic acid and docosahexanoic acids. J Nutr 2009;139:8045—
819S.

He K, Song Y, Daviglus ML et al. Accumulated evidence on fish consumption and
coronary heart disease mortality: a meta-analysis of cohort studies. Circulation
2004;109:2705-11.

Hugher RS, Maher JK, Childs NM Review of food policy and consumer issues of
mercury in fish. Journal of the American College of Nutrition 2008;27:185-194.

Konig A, Bouzan C, Cohen JT et al. A quantitative analysis of fish consumption and
coronary heart disease mortality. Am J Prev Med 2005;29:335-46.

Kris-Etherton PM, Grieger JA, Etherton TD Dietary reference intakes for DHA and
EPA. ProstagleukotrEss 2009; 81:99-104.

Kwak SM, Myung SK, Lee YJ, Seo HG; Korean Meta-analysis Study Group. Efficacy of
omega-3 fatty acid supplements (eicosapentaenoic acid and docosahexaenoic acid)
in the secondary prevention of cardiovascular disease: a meta-analysis of
randomized, double-blind, placebo-controlled trials. Arch Intern Med. 2012 May
14;172(9):686-94.

17



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Leon H, Shibata MC, Sivakumaran S, Dorgan M, Chatterley T, Tsuyuki RT. Effect of fish
oil on arrhythmias and mortality: systematic review. BMJ 2008;337:a2931.

Lim SS, Vos T, Flaxman AD et al. A comparative risk assessment of burden of disease
and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990—
2010: a systematic analysis for the Global Burden of Disease Study 2010.
Lancet2012;380:2224-60.

Lupton JR, Atkinson SA, Chang N, Fraga CG, Levy J, Messina M, Richardson DP, van
Ommen B, Yang Y, Griffiths JC, Hathcock J. Eur J Nutr 2014; DOI 10.1007/s00394-014-
0666-3

Marik PE, Varon J. Omega-3 dietary supplements and the risk of cardiovascular
events: a systematic review. ClinCardiol 2009;32:365-72.

Mente A, de KL, Shannon HS, Anand SS. A systematic review of the evidence
supporting a causal link betweensk dietary factors and coronary heart disease. Arch
Intern Med 2009;169:659-69.

Miller PE, Van Elswick M, Alexander DD. Long-chain omega-3 fatty acids
eicosapentaenoic acid and docosahexaenoic acid and blood pressure: a meta-
analysis of randomized controlled trials. Am J Hypertens 2014;27(7):885-96.
Mozaffarian D, Micha R, Wallace S. Effects on coronary heart disease of increasing
polyunsaturated fat in place of saturated fat: a systematic review and meta-analysis
of randomized controlled trials. PLoSMed 2010;7:e10000252.

Mozaraffarian D, Rimm EB. Fish intake, contaminants and human health: evaluating
the risks and benefits. JAMA 2006;296:1885—-1899.

Musa-Veloso K, Binns MA, Kocenas A, Chung C, Rice H, Oppedal-Olsen, Lloyd H,
Lemke S. Impact of low v. Moderate intakes of long-chain Omega-3 fatty acids on risk
of coronary heart disease. BrJ Nutr 2011;106:1129-41.

Musa-Veloso K, Binns MA, Kocenas AC, Poon T, Elliot JA, Rice H, Oppedal-Olsen H,
Lloyd H, Lemke S. Longchain omega-3 fatty acids eicosapentaenoic acid and
docosahexaenoic acid dose-dependently reduce fasting serum triglycerides. Nutr
Rev. 2010 Mar;68(3):155-67.

Rizos EC, Ntzani EE, Bika E, Kostapanos MS, Elisaf MS. Association between omega-3
fatty acid supplementation and risk of major cardiovascular disease events: a
systematic review and meta-analysis. JAMA. 2012 Sep 12;308(10):1024-33.

Sala-Vila A, Harris WS, Cofan M et al. Determinants of the omega-3 index in a
Mediterranean population at increased risk for CHD. Brit J Nutr2011;106, 425-431.
Skeaff CM, Miller J. Dietary fat and coronary heart disease: summary of evidence
from prospective cohort and randomised controlled trials. Ann NutrMetab
2009;55:173-201.

U.S. Food and Drug Administration and Environmental Protection Agency. Fish: what
pregnant women and parents should know. June 2014. Available at
http://www.fda.gov/Food/FoodbornelllnessContaminants/Metals/ucm393070.htm

18



43.

44,

45,

46.

vonSchacky C. Omega-3 intake and cardiovascular health. Nutrients 2014;6(2):799—
814.

Wennberg M, Stromberg U, Bergdahl IA et al. (2012) Myocardial infarction in relation
to mercury and fatty acids from fish: a risk-benefit analysis based on pooled Finnish
and Swedish data in man. Am J ClinNutr2012;96(4):706—713.

Whelton SP, He J, Whelton PK, Muntner P. Meta-analysis of observational studies on
fish intake and coronary heart disease. Am J Cardiol 2004;93:1119-23.

Zhao YT, Chen Q, Sun YX et al. Prevention of sudden cardiac death with omega-3
fatty acids in patients with coronary heart disease: a meta-analysis of randomized
controlled trials. Ann Med 2009;41:301-10.

19



