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According to international data compiled by the Aiten Heart Association, the rate of death
(per 100,000 people) from coronary heart diseastd()Gn 2011 in Japan was 47 and in the US,
1321 This marked difference was shown many years agothave a genetic basiand thus

can only be attributable to environmental fact&moking rates are higher in Japan than the
US®, and hypertension is more prevafesb these two risk factors clearly cannot explaiver
CHD rates in Japan vs. the US. Diet is an obviassibility, but which component(s)? Total
calorie intakes are much lower in Japan than ind8eand, as a percent of calories, so is the fat
intake; but carbohydrate intake is higheknother major difference between US and Japanese
diets is the much greater intake in Japan of thg-lchain omega-3 fatty acids eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) compwigtthe US (approximately 900 m§/d

vs 100 mg/da¥). Given the known cardioprotective effects of €4S °, many studies have
examined the associations betweenititake of omega-3 FAs and risk for CHD in Japan, but
few have used circulating Feiomarkers as their exposure variable. In that light, theorepy

Hamazaki et al. in this issue of Atherosclerosi#lisninating'.

These investigators utilized the Japan Public Hea#énter (JPHC) Study dataset to identify
incident cases of CHD and matching controls, aed #xamined the extent to which plasma
phospholipid levels of EPA, DHA and the FA interrized between these two, docosapentaenoic
acid (DPA), were associated with risk for CHD egefithe study included 209 cases and 418
controls. Follow-up was for 13.5 years. They repothat higher levels of omega-3 FAs
(EPA+DHA+DPA) were associated with lower risk fadslen cardiac death and fatal CHD, but
not with total CHD events. This relationship wititdl more than non-fatal disease is a recurring

theme in this aréa 2



It is important to pause here to consider just kidferent the Japanese are from their US
counterparts in terms of omega-3 levels. Hamazadi. eeferred to the Multi-Ethnic Study of
Atherosclerosis (MESA) cohort in the US as beingegelly similar to theirs. A study from
MESA" that also used plasma phospholipid omega-3 I¢éogisedict risk for cardiovascular
disease (CVD) endpoints reported FA levels by dgeartjust as Hamazaki et al. did. And just as
the Japanese group found significant inverse ocglakiips between omega-3 levels and coronary
outcomes, so too did the US investigators. But idenshe range of omega-3 levels across
which differences in cardiac events were observadhighest quartiles for both EPA and DHA

in the US study were similar to tlsecond quartiles in the Japan study (Figure 1). To pat th
values into context, the plasma phospholipid leeéleng chain omega-3 FAs can be converted
into a more familiar metric of omega-3 status, @mega-3 Index (erythrocyte EPA+DEfA,

using previously described equatibh$ocusing on the current cardioprotective targéte for

the Omega-3 Index of 8% or mdtein the Japanese cohort the second quartile’s rimelax

was just over 8% whereas even the fourth quartitegan was not quite this high in the US study
(Figure 2). With a median Omega-3 Index of 9% (uers.3% in the US cohort), most of the
Japanese participants were already in a desirablke. 2 he question that Hamazaki et al. are
essentially asking is this: “Can risk for fatal Ck¢Rents be reduced even more at even higher
Omega-3 Index levels?” or, “Is 8% the right tarlgetel for the Japanese?” Their data suggest
that the answers are “yes” and “probably not,” eesipely. Exactly where this benefit would
plateau — as it surely must - is still uncertaux, blapanese at 10% appear to have a lower risk for
fatal CHD than those at 8%.

Another interesting finding in this report is tH2PAN-3 levels were not associated with CV
outcomes. This confirms our recent findings in\tiemen’s Health Initiative Memory Stutfy

as regards CVD death (but DPA was inversely astastiaith total mortality.) Others, however,
have reported favorable relations for this omedsi3and CVD deatH. It is possible that in the
context of a high Omega-3 Index, DPA levels becoafatively irrelevant, but in Western
settings with a low EPA and DHA level, DPA may pkayavorable role. Somewhat surprisingly,
DPA levels were essentially the same in the plasihtlais Japanese and the MESA cohorts
(Figure 1). The factors that influence DPA levealsd what the levels of this poorly-studied
omega-3 FA mean will require further study.



Surprisingly smoking was not significantly relatedCHD outcomes, but only in individuals

with higher omega-3 status; it was in those withidolevels. This confirms an observation first
made in 1996 in the Honolulu Heart Stifiyrhe implication of this is that high omega-3 kes
(and thus blood levels) may protect the heart agdine harmful effects of cigarette smoke. We
have observed in at least two Western cohortsstinakers have lower omega-3 levels than non-
smokers™ ?° but whether this is due to a lower fish intakeshyokers or direct destruction of the
omega-3 FAs by components of smafeivo is not clear. How omega-3 levels may have varied
by smoking status in the JHPC study was not regphtet it could be that an average Omega-3
Index of nearly 10% may somewhat blunt the adveffeets of smoking. If so, this effect could

be mediated via the anti-inflammatory effects ofAEd DHA™ %2

The take-home message of this study in the JHP@laign is that an Omega-3 Index of 8% is
not really the optimal level, at least as it redati@ risk for fatal CHD. It could be that 10% - at
least for this population — ought to be the tatge¢l. Further studies to explore this hypothesis,
especially in Western populations, should be a pigbrity. At present there is a major
randomized controlled trial that is testing theeet§ of 3.4 g/d of EPA+DHA on CVD outcomes
in hypertriglyceridemic patients on backgroundistttterapy. The Statin Residual Risk
Reduction with Epanova in High Cardiovascular Resktients with Hypertriglyceridemia
(NCT02104817) should produce an average OmegaeXlotiabout 10% in the active arm of
this triaf>, and hence it will provide the first test of thigpothesis.



Figure Legends

Figure 1. Comparison of the plasma phospholipidfaty acid quartiles in the US-based Multi-
Ethnic Study of Atherosclerosis (MESA) and the Japablic Health Center study (JPHC). Note
that eicosapentaenoic acid (EPA; C20:5n3) and ddmsenoic acid (DHA; C22:6n3) differ

markedly between cohorts, but docosapentaenoiqBEld\; C22:5n-3) does not.

Figure 2. Estimated Omega-3 Index (erythrocyte EPAA) by Quartile in in the US-based
Multi-Ethnic Study of Atherosclerosis (MESA) ancetbapan Public Health Center study
(JPHC).
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