Nutr Res Pract. 2022;16(Suppl 1):S47-56
https://doi.org/10.4162/nrp.2022.16.51.547
pISSN 1976-1457-eISSN 2005-6168

Nutrition
[ ) Research and
Practice

Review

’ '.) Check for updates

G OPEN ACCESS

Dietary Reference Intake of n-3
polyunsaturated fatty acids for
Koreans

Yongsoon Park (@ ¢

Department of Food and Nutrition, Hanyang University, Seoul 04763, Korea

Received: Sep 15, 2021
Revised: Jan 7, 2022
Accepted: Jan 25, 2022
Published online: Feb 17, 2022

SCorresponding Author

Yongsoon Park

Department of Food and Nutrition, Hanyang
University, 222 Wangsimni-ro, Seongdong-gu,
Seoul 04763, Korea.

Tel. +82-2-2920-1205

Fax. +82-2-2220-1856

Email. yongsoon@hanyang.ac.kr

©2022 The Korean Nutrition Society and the
Korean Society of Community Nutrition

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs
Yongsoon Park
https://orcid.org/0000-0001-5110-5716

Funding

This work was supported by the National
Research Foundation of Korea (NRF) grant
funded by the Korean government (MSIT)
(NRF-2021R1A2B5B02002208) and by

Policy Research Program for (project No.
20180415A13-00, 25193068200, 25203084501)
from the Ministry of Health and Welfare in
2018-2020.

Conflict of Interest
The author declare no potential conflicts of
interests.

https://e-nrp.org

ABSTRACT

This paper examines the process and evidence used to create the Dietary Reference Intake
(DRI) of alpha-linolenic acid (ALA) and eicosapentaenoic acid (EPA) + docosahexaenoic

acid (DHA) for Koreans. ALA (18:3n3) is an essential fatty acid, and EPA and DHA are

known to have beneficial effects on cardiovascular disease risk and reduction of triglyceride
levels. Various international organizations have suggested dietary recommendations for n-3
polyunsaturated fatty acids (PUFAs), including ALA, EPA, and DHA. A DRI for Koreans was
established for the first time in 2020, specifically for the adequate intake (AI) of ALA and EPA
+ DHA. This recommendation was based on the average intake of ALA and EPA + DHA from
the Korea National Health and Nutrition Examination Survey 2013-2017. For Korean infants,
the Al of ALA and DHA was based on the fatty acid composition of maternal milk. Estimated
average requirement and a tolerable upper intake level have not been set for n-3 PUFA due

to insufficient evidence. In addition, the intake level of n-3 PUFA for prevention of chronic
disease has also not been determined. Future studies and randomized controlled trials are
required to establish the UL and to define the level for disease prevention.

Keywords: Alpha-linolenic acid; docosahexaenoic acid; Dietary Reference Intake;
eicosapentaenoic acid; n-3 PUFA

INTRODUCTION

Polyunsaturated fatty acids (PUFAs) are categorized as n-6 PUFA and n-3 PUFA [1]. Long-
chain n-3 PUFAs serve as precursors for endocannabinoids, oxylipins, and eicosanoids, which
are important regulators of adipogenesis, inflammation, insulin action, and neurological
function (Fig. 1) [2]. Since n-3 PUFA and n-6 PUFAs compete for enzymes responsible for the
production of long-chain n-3 PUFAs, their balance influences the production of eicosanoids
and oxylipins [3].

Among the n-3 PUFAs, alpha-linolenic acid (ALA; 18:3n3) is an essential fatty acid which cannot
be synthesized in humans, and must therefore be obtained through diet [1,4]. Thus, a lack of
ALA in the diet results in clinical symptoms of deficiency, such as scaly dermatitis and reduced
growth [5]. In addition, ALA acts as a precursor for the long-chain n-3 PUFAs, eicosapentaenoic
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Fig. 1. Structure and bioactive metabolites of n-3 polyunsaturated fatty acids.
ALA, alpha-linolenic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; AA, arachidonic acid.

acid (EPA; 20:5n3) and docosahexaenoic acid (DHA; 22:6n3), through elongation and
desaturation [6]. The major food sources for EPA and DHA are fatty fish, fish oils, and products
fortified with fish oils, which help reduce the risk of cardiovascular disease (CVD) [7].

Because of their cardioprotective effects, dietary recommendations for EPA, DHA, and ALA
have been issued globally. Due to limited evidence, Korea set a Dietary Reference Intake
(DRI) for n-3 PUFA for the first time in 2020 [8]. This paper describes the process and
evidence used to create the DRI of ALA and EPA + DHA for Koreans.

DIETARY RECOMMENDATION OF N-3 PUFA FOR KOREANS

Dietary recommendation of n-3 PUFA for children and adults

To estimate the average requirement (EAR) and recommend the nutrient intake (RNI) for

n-3 PUFA, data are required to determine a defined intake level at which risk of inadequacy

or prevention of chronic disease occurs [9]. However, there is no convincing evidence that
deficiency symptoms of n-3 PUFAs (ALA, EPA, and DHA) are absent, or that the deficiency
exerts detrimental effects in healthy individuals. Thus, due to lack of evidence for determining
the minimal requirement in healthy individuals, the EAR and RNI could not be established.

Due to inadequacy of scientific basis to compute EAR and RNI, adequate intake (AI) is
sufficient to maintain a satisfactory nutritional status of a particular sex and age group
[9]. AL is generally based on epidemiological studies that estimate the nutritional intake
of healthy individuals [9]. For the first time, the average intake of n-3 PUFA for Koreans
was obtained in the 2013-2017 Korea National Health and Nutrition Examination Survey
(KNHANES) for individuals aged 1 yr and older [8]. The AI of n-3 PUFA for Koreans was
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Table 1. Distribution of dietary alpha-linolenic acid intake based on Korea National Health and Nutrition Examination Survey 2013-2017
Age (yrs) and sex groups No. Mean Mean + SE Percentiles (mg)
(%E) (8) 2.5 5.0 10.0 25.0 50.0 75.0 90.0 95.0 97.5
Males and females
1-2 312 0.44 0.55+0.03 0.00 0.01 1.38 6.40 27.35 83.12 251.42 447.27 782.90
3-5 534 0.53 0.91 +0.06 0.00 0.50 2.83 18.29 51.53 142.78 392.48 482.48 769.17
Males
6-8 250 0.52 1.09+0.11 0.00 0.00 4.28 16.04 58.68 180.15 518.01 691.12 971.20
9-11 211 0.54 1.27 £ 0.11 0.00 0.00 0.73 19.49 85.69 216.33 4492.15 918.54 1,158.04
12-14 219 0.54 1.53+0.11 0.00 0.00 0.02 15.29 62.11 292.28 755.59 968.82 1,185.14
15-18 230 0.56 1.71+£0.15 0.00 0.00 0.00 14.05 80.57 194.47 686.58 996.74 1,120.78
19-29 446 0.58 1.56 £ 0.09 0.00 0.00 0.00 10.23 56.62 171.35 476.69 942.16 1,211.28
30-49 1,311 0.53 1.43 +£0.04 0.00 0.00 4.90 33.84 127.93 414.81 982.61 1,689.62 2,349.48
50-64 817 0.55 1.43 +0.09 0.00 0.76 8.64 45.60 145.76 495.39 1,231.40 2,112.28 3,245.36
65-74 334 0.50 1.16 £ 0.15 0.00 0.00 0.21 20.67 103.20 332.97 834.12 1,319.71 1,663.77
>75 190 0.44 0.88 £ 0.10 0.00 0.00 0.00 6.88 82.57 291.92 660.40 1,145.26 1,750.16
Females
6-8 260 0.48 0.83+0.05 0.00 0.31 3.93 17.93 57.36 188.55 546.87 875.27 1,271.34
9-11 219 0.51 1.07 £ 0.08 0.00 0.05 2.61 14.29 50.93 158.49 323.98 751.51 1,128.98
12-14 190 0.57 1.16 £ 0.12 0.00 0.01 1.76 18.77 69.94 195.55 525.65 751.68 1,291.54
15-18 204 0.52 1.10+0.07 0.00 0.00 0.00 7.47 30.58 117.68 327.14 4922.79 604.46
19-29 475 0.59 1.17 £ 0.05 0.00 0.00 0.04 13.58 51.40 159.85 462.61 715.62 822.54
30-49 1,818 0.59 1.17 £ 0.03 0.00 0.00 2.58 22.09 84.14 249.31 613.24 1,062.01 1,656.98
50-64 848 0.63 1.19+0.08 0.00 0.00 2.84 22.27 83.22 268.48 663.28 984.77 1,403.89
65-74 197 0.52 0.95+0.23 0.00 0.00 0.00 2.47 46.82 184.15 457.26 532.57 863.45
>75 184 0.29 0.44 +0.04 0.00 0.00 0.00 0.17 21.08 104.93 353.66 466.55 666.95
Total subjects
21 9,249 0.55 1.26 + 0.02 0.00 0.00 1.39 19.55 83.07 266.90 708.75 1,152.86 1,782.27

https://e-nrp.org

established using the distribution of dietary intake based on KNHANES. The average intakes
of ALA and EPA + DHA in Koreans aged 1 yr and older were determined to be 1.27 g/day and
279 mg/day, respectively (Tables 1and 2). The Als for ALA are based on the average intake of
ALA according to the different life stages and sex groups with no reported ALA deficiencies in
healthy individuals (Table 3) [8]. The Als for EPA + DHA are also based on the average intake
of EPA + DHA in Koreans aged 6 yrs and older; the function of EPA and DHA intake is not to
prevent deficiency, but to lower the risk of chronic diseases, particularly CVD. The currently
available evidence does not permit the definition of an age-specific quantitative estimate of
adequate dietary intake for EPA and DHA for children under 6 yrs of age. However, general
dietary advice for children should be consistent with advice for the adult population,
comprising 1 to 2 fatty fish meals per week [10].

Dietary recommendation of n-3 PUFA for infants

Establishment of the Als were based on the observed average intake of ALA and DHA for
infants aged 0-12 mon who were principally fed maternal milk. DHA is essential during early
development as it plays a critical role in normal brain and retinal development. However, the
conversion of DHA from ALA is limited and highly variable in infants [11]. To compensate
for oxidative losses of maternal dietary DHA, and accumulation of DHA in the body fat of the
fetus/infant, the minimum intake of DHA for pregnant or lactating women is recommended
at 200 mg/day [11]. The European Food Safety Authority (EFSA) suggested that DHA intakes
of 50 to 100 mg/day are effective for visual function during the complementary feeding
period, and are adequate levels for older infants [11].

Human milk is the preferred infant food and a source of DHA, but levels of DHA are variable
and dependent on the maternal diet [11]. Thus, the content of DHA in human milk can
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Table 2. Distribution of dietary eicosapentaenoic acid and docosahexaenoic acid intake based on Korea National Health and Nutrition Examination Survey 2013-2017

Age (yrs) and sex No. Mean (%E) Mean * SE (mg) Percentiles (mg)
groups 2.5 5.0 10.0 25.0 50.0 75.0 90.0 95.0 7.5
Males and females
1-2 312 0.08 108.63 + 21.53 0.00 0.01 1.38 6.40 27.35 83.12 251.42  447.27 782.90
3-5 534 0.09 138.37 +12.52 0.00 0.50 2.83 18.29 51.53 142.78 392.48 482.48 769.17
Males
6-8 250 0.11 197.56 + 34.46 0.00 0.00 4.28 16.04 58.68 180.15 518.01 691.12 971.20
9-11 211 0.10 219.51 + 29.94 0.00 0.00 0.73 19.49 85.69 216.33 442.15 918.54 1,158.04
12-14 219 0.09 227.83 + 31.71 0.00 0.00 0.02 15.29 62.11 292.28  755.59 968.82 1,185.14
15-18 230 0.09 231.69 + 44.63 0.00 0.00 0.00 14.05 80.57 194.47 686.58 996.74 1,120.78
19-29 446 0.08 210.04 + 31.28 0.00 0.00 0.00 10.23 56.62 171.35 476.69 942.16 1,211.28
30-49 1,311 0.15 400.49 + 27.72 0.00 0.00 4.90 33.84 127.93 414.81 982.61 1,689.62 2,349.48
50-64 817 0.20 503.19 + 46.48 0.00 0.76 8.64 45.60 145.76  495.39 1,231.40 2,112.28 3,245.36
65-74 334 0.14 309.86 + 40.72 0.00 0.00 0.21 20.67 103.20 332.97 834.12 1,319.71 1,663.77
>75 190 0.13 275.16 + 51.67 0.00 0.00 0.00 6.88 82.57 291.92 660.40 1,145.26 1,750.16
Females
6-8 260 0.12 197.69 + 26.31 0.00 0.31 3.93 17.93 57.36 188.55 546.87 875.27 1,271.34
9-11 219 0.07 150.19+ 22.10 0.00 0.05 2.61 14.29 50.93 158.49  323.98 751.51 1,128.98
12-14 190 0.10 211.07 + 47.32 0.00 0.01 1.76 18.77 69.94  195.55 525.65 751.68 1,291.54
15-18 204 0.05 103.98 + 13.67 0.00 0.00 0.00 7.47 30.58 117.68  327.14  422.79 604.46
19-29 475 0.08 154.61 + 15.87 0.00 0.00 0.04 13.58 51.40 159.85 462.61  715.62 822.54
30-49 1,818 0.13 258.79 +15.43 0.00 0.00 2.58 22.09 84.14 249.31 613.24 1,062.01 1,656.98
50-64 848 0.13 240.07 + 18.26 0.00 0.00 2.84 292.27 83.22 268.48 663.28 984.77 1,403.89
65-74 197 0.09 153.68 + 20.10 0.00 0.00 0.00 2.47 46.82 184.15 457.26 532.57 863.45
>75 184 0.09 137.34 + 35.76 0.00 0.00 0.00 0.17 21.08 104.93 353.66 466.55 666.95
Total subjects
>1 9,249 0.12 278.99+9.63 0.00 0.00 1.39 19.55 83.07 266.90 708.75 1,152.86 1,782.27
Table 3. Adequate intake of n-3 polyunsaturated fatty acids from 2020 Korean dietary reference intakes”
Age (yrs) and sex groups ALA (g) EPA + DHA (mg) DHA (mg)
Infant (mon)
0-5 0.6 200
6-11 0.5 200
Children (yrs)
1-2 0.6
=5 0.9
Male (yrs)
6-8 1.1 200
9-11 1.3 220
12-14 1.5 230
15-18 1.7 230
19-29 1.6 210
30-49 1.4 400
50-64 1.4 500
65-74 1.2 310
>75 0.9 280
Female (yrs)
6-8 0.8 200
9-11 1.1 150
12-14 1.2 210
15-18 1.1 100
19-29 1,2 150
30-49 1.2 260
50-64 1.2 240
65-74 1.0 150
>75 0.4 140
ALA, alpha-linolenic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.
YMinistry of Health and Welfare 2020 [8].
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serve to define the Al of DHA for infants [11]. Since 0.78 L/day is the reported mean quantity
of human milk consumed by an infant aged O through 5 mon, the standard quantity to be
consumed by a healthy infant has been established as 0.78 L/day [12-17]. For infants aged

6-11 mon, consumption of food other than human milk (or other milk products prepared for
infants) also needs to be considered. However, due to insufficient valid and accurate data for
Koreans [16,18], extrapolated values for infants aged 0-5 mon were used for infants aged 6-11
mon. Levels of ALA and DHA in Korean maternal milk have been reported as 772.50 mg/L
and 298.71 mg/L, respectively, during the first 5 mon [19]. Thus, the Al for an infant aged O
through 5 mon is estimated at 600 mg/day ALA (772.50 mg/L x 0.78 L/day = 602.55 mg/day =
600 mg/day) and 200 mg/day DHA (298.71 mg/L x 0.78 L/day = 232.99 mg/day = 200 mg/day)
[8]. For infants aged 6 through 11 mon, estimation of Al is based on the AI for infants aged 0-5
mon and the metabolic weight: 800 mg/day ALA (600 mg/L x (8.4/5.5)°” = 820 mg/day = 800
mg/day) and 300 mg/day DHA (200 mg/L x (8.4/5.5)*” = 274.77 mg/day = 300 mg/day) [8].

Dietary recommendation of n-3 PUFA for pregnant and lactating women

The Als of n-3 PUFA for non-pregnant and non-lactating women were computed for their
specific age category in Korea, with no additional requirement for pregnancy and lactation.
The EFSA added 100 to 200 mg DHA during pregnancy and lactation to compensate for
oxidative losses of maternal dietary DHA and accumulation of DHA in the body fat of the
fetus/infant [20]. However, since levels of DHA obtained in Korean maternal milk were high,
and infant consumption of DHA is estimated to be 200-300 mg/day, the Al of DHA was set
for EFSA. Furthermore, the National Health and Nutrition Examination Survey (1999-2000)
for the US population (including all ages and both sexes) reported the mean intake of EPA
and DHA to be about 100 mg/day [21]. Stark et al. [22] reported that the blood levels of EPA
and DHA (the biomarkers for dietary intake of n-3 PUFA) were higher than 8% in Koreans,
whereas levels obtained were < 4% in Americans and 4—6% in most Europeans. This indicates
that Korean women consume more fish than American or European women, thereby
eliminating the need for additional intake of DHA for pregnant or lactating Korean women.

Upper intake level (UL) of n-3 PUFA

A high intake of n-3 PUFA results in increased lipid peroxidation and prolongs the bleeding
time, particularly in people taking anticoagulants, including aspirin and warfarin [11].
However, higher consumption levels (as high as 3 g/day), reduce other cardiovascular risk
factors with no reported adverse effects in short- and intermediate-term randomized trials
[10,20]. In addition, some individuals in populations with high seafood consumption show
no apparent adverse effects [10,20]. Hence, the US Food and Drug Administration has set a
“Generally Regarded as Safe” level of 3 g/day for EPA and DHA.

There is concern regarding certain species of large fish that are a major source of
methylmercury, which may induce neurotoxic effects on the fetus and reduce cognition in
young people [23,24]. However, 2 large prospective cohorts reported that the concentrations
of mercury obtained in toenails of subjects were not associated with the risk of hypertension
or CVD [25,26]. In addition, a 0.5% increase in blood n-3 PUFA was associated with a 23%
lower risk of sudden cardiac death among Finnish men, with no significant difference in men
with high mercury levels in hair [27]. The existing evidence supports that the benefits of fish
on the CVD endpoint, especially consumption of a certain variety of seafood, outweigh the
unfavorable risks of mercury in fish. Thus, currently, there is sufficient evidence to set an

UL for n-3 PUFA in Korea. Future randomized controlled trials (RCTs) and other studies are
required to set the UL.

https://doi.org/10.4162/nrp.2022.16.51.547 S51



Nutrition
[ ) Research and
Practice

DRI of n-3 PUFA

Table 4. Dietary recommendation of n-3 PUFAs in Japan, America, and Europe

Age group Japan? America? Europe®
n-3 PUFA (g/day) ALA (g/day) n-3 PUFA (%E) ALA (%E) EPA + DHA (mg/day) DHA (mg/day)
Male Female Male Female Male and female Male and female

0-5 (mon) 0.9 0.9 0.5 0.5

6-11 (mon) 0.8 0.8 0.5 0.5 0.5 100

1-2 (yrs) 1.0 1.0 0.7 0.7 0.6-1.2 0.5 100

3-5 (yrs) 1.2 1.2 0.9 0.9 0.6-1.2 0.5 250

6-7 (yrs) 1.4 1.4 0.9 0.9 0.6-1.2 0.5 250

8-9 (yrs) 1.6 1.6 1.2 1.0 0.6-1.2 0.5 250

10-11 (yrs) 1.8 1.8 1.2 1.0 0.6-1.2 0.5 250

12-14 (yrs) 2.2 1.8 1.2 1.0 0.6-1.2 0.5 250

15-17 (yrs) 2.4 1.8 1.6 1.1 0.6-1.2 0.5 250

18-29 (yrs) 2.4 1.8 1.6 1.1 0.6-1.2 0.5 250

30-49 (yrs) 2.4 1.8 1.6 1.1 0.6-1.2 0.5 250

50-69 (yrs) 2.6 2.2 1.6 1.1 0.6-1.2 0.5 250

>70 (yrs) 2.4 2.2 1.6 1.1 0.6-1.2 0.5 250

Pregnancy 1.8 1.4 0.6-1.2 0.5 250 +100-200

Lactation 1.8 1.3 0.6-1.2 0.5 250 +100-200

PUFA, polyunsaturated fatty acid; ALA, alpha-linolenic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.
"Ministry of Health, Labor, and Welfare of Japan 2020 [28].

Anstitute of Medicine 2005 [4].

9European Food Safety Authority 2017 [20].

INTERNATIONAL RECOMMENDATION FOR DIETARY N-3
PUFA

Various global organizations have suggested dietary recommendations for n-3 PUFA,
including ALA, EPA, and DHA, mainly for reducing the risk of CVD and hypertriglyceridemia
(Table 4) [4,20,28]. Additionally, recommendations for DHA intake have been made for
infants. The Institute of Medicine (IOM) of the National Academies has set an Al for ALA
based on an intake that supports normal growth and neural development, with no nutrient
deficiency. Although IOM of the National Academies had no DRI for EPA and DHA, the
recommended macronutrient distribution range for n-3 PUFA is 0.1-0.2%. The American
Heart Association, American Dietetic Association, and Dietitians of Canada recommend 500
mg/day EPA + DHA provided by 2 servings of fatty fish/week (1 serving is 112 g cooked) [10].
The Food and Agriculture Organization (2010) recommends 200 mg/day DHA or 300 mg/day
DHA + EPA, and the World Health Organization recommends regular fish consumption (1 to 2
servings per week; each serving should provide an equivalent of 200-500 mg EPA + DHA) [11].

The EFSA proposes to set an Al for ALA of 0.5%E, based on the lowest estimated mean intakes
of various population groups from numerous European countries, where overt deficiency
symptoms of ALA are absent (Table 4) [20]. Based on cardiovascular considerations, the EFSA
recommends an Al of 250 mg EPA + DHA for adults. When considering CVD, prospective
epidemiological and dietary intervention studies indicate that oily fish consumption or dietary
n-3 long-chain PUFA supplements (equivalent to 250 to 500 mg/day EPA + DHA) decreases

the risk of mortality from CVD and sudden cardiac death. In infants, DHA intakes of 50 to

100 mg/day are found to be effective for visual function and considered to be adequate in the
complementary feeding period. Thus, EFSA proposes an Al of 100 mg DHA for infants (> 6
mon of age) and young children below the age of 24 mon (Table 4).

In Japan, the AI of n-3 PUFA was established on the median intake determined from
epidemiological studies that estimated the intake of healthy individuals [28]. For infants,
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Al'was computed on the n-3 PUFA concentration present in human milk, and the amount
consumed by the infant was used for calculation.

There is no convincing evidence that high intakes of ALA and n-3 PUFA have detrimental
effects on health [4,20]. Supplemental intake of EPA and DHA combined at doses up to 5
g/day, supplemental intake of EPA alone up to 1.8 g/day, and supplemental intake of DHA
up to 1,000 mg/day do not raise safety concerns for adults [11]. Thus, no global dietary
recommendation is set for the UL of n-3 PUFA.

EFFECT OF N-3 PUFA ON CVD

N-3 PUFA is known to exert cardioprotective effects via antiarrhythmic, anti-inflammatory,
hematologic, and endothelial mechanisms [29]. In multiple prospective cohort studies,
including the Physicians’ Health Study, a significant association was obtained between the
dietary intake of n-3 PUFA and a lower risk of fatal CVD events, especially sudden cardiac
death [30-34].

In particular, a dose-dependent association was observed between very low to moderate
intake and lower risk of sudden cardiac death, thereby indicating that consuming 1 to 2 fatty
fish meals per week is associated with a 50% lower risk of sudden cardiac death, as compared
with little or no seafood intake [32,33]. In contrast, intake of n-3 PUFA was not found to

be associated with a lower risk of sudden cardiac death in the Japanese population [35,36].
Interestingly, the dietary intake of fish among Japanese was 3 to 4 times higher than most
Western countries, and similar to the Korean consumption [37]. Current evidence suggests
that the association between long-chain n-3 PUFA from seafood and the risk of sudden
cardiac death may be not linear, but a modest consumption of seafood (1-2 servings per
week) may be better, compared with little or no seafood intake.

Clinical trials have presented the benefits of both fish and n-3 PUFA supplements in CVD.
The Diet and Reinfarction Trial reported that fish (or fish oil) consumption significantly
reduces all-cause mortality and CVD in men who had recovered from a myocardial infarct
[38]. The Gruppo Italiano per la Sperimentazione della Strepto-chinasi nell’Infarto
Miocardico trial enrolled patients who had survived a myocardial infarct. They reported

that supplementation of approximately 867 mg/day EPA + DHA (1:2 ratio, or about 289 mg
EPA and 578 mg DHA) reduces the risk for CVD by 11-20%, and a 47% decrease in sudden
cardiac death [39]. In the prospective randomized open-label trial of the Japan EPA Lipid
Intervention Study, supplementation with 1,800 mg/day EPA resulted in a 19% relative
reduction in major coronary events in patients who were taking statins [40]. Two very recent
trials also reported some benefits of n-3 PUFA supplementation in high-risk patients. The
REDUCE-IT trial involved patients with established CVD or with diabetes and other risk
factors who were taking statins. They found that 4 g/day EPA lowered the risk of ischemic
events, including cardiovascular death among patients with elevated TG levels despite the use
of statins [41]. However, the STRENGTH trial determined the impact of 4 g/day EPA + DHA
in patients receiving statins with mildly elevated triglyceride levels, and found no significant
effect on major adverse cardiac events, including cardiovascular death, non-fatal myocardial
infarction, non-fatal stroke, coronary revascularization, and unstable angina requiring
hospitalization [42].
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As a rule, subjects to whom the DRI is applied are healthy individuals or groups of healthy
individuals, but the previous randomized clinical trials included only at risk of CVD and

CVD populations. The VITAL trial is a study for the primary prevention of CVD in men

aged 50 yrs or older and women aged 55 yrs or older in the US [43]. This study reported

that supplementation of 1 g/day EPA + DHA did not affect a lower incidence of major
cardiovascular events, but significantly reduced death from myocardial infarction and total
CVD. Since there is insufficient evidence demonstrating the effect of n-3 PUFA on clinical
CVD outcomes, particularly in healthy populations, dietary guidelines of n-3 PUFA for disease
reduction cannot be recommended.

CONCLUSION

Global organizations have suggested dietary recommendations for n-3 PUFA, including ALA,
EPA, or DHA, for the prevention of deficiency and reducing the risk of CVD. Based on the
national health and nutrition survey, the AI for ALA and EPA + DHA were established for the
first time for Koreans aged 1 yr and older. For Korean infants aged 0-11 mon, Al was based on
the observed human maternal milk content of ALA and DHA. Future RCTs and other research
on n-3 PUFA are required to establish the EAR, RNI, and recommendations for disease
reduction, particularly for the healthy Korean population.
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