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Risk With the Prevalence of Coronary Artery Disease

A Cross-Sectional Pilot Study
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SUMMARY

We investigated the relationships between the ratio of serum n-3 polyunsaturated fatty acids (n-3PUFAs: eicosapen-
taenoic acid [EPA] and docosahexaenoic acid [DHA]) to n-6PUFA (arachidonic acid [AA]) and the prevalence of coro-
nary artery disease (CAD), and assessed the association of the ratio of serum n-3 to n-6 PUFAs with atherosclerosis-re-
lated markers.

This study was designed as a hospital-based cross-sectional study of 649 consecutive outpatients who had under-
gone regular examinations between April 2009 and October 2009. We divided the patients into 5 groups based on the
quintiles of the EPA/AA ratio or quintiles of the DHA/AA ratio to determine independent factors for the prevalence of
CAD.

In multivariate logistic regression analyses after adjustment for coronary risk factors and serum n-3PUFAs levels to
minimize confounding factors to the extent possible because the serum levels of EPA and DHA showed a strong correla-
tion (r = 0.812, P < 0.0001), the group with the highest EPA/AA ratio had a lower probability of CAD prevalence (odds
ratio: 0.328, 95% confidence interval: 0.113 to 0.956, P = 0.041), but this was not true for the DHA/AA ratio. Multivari-
ate analysis showed an increase in the EPA/AA ratio, but not in the DHA/AA ratio, was associated with effects on
atherosclerosis-related markers, especially triglyceride-rich lipoproteins, high-density lipoprotein cholesterol (HDL-C)

containing apolipoprotein A-1, and leukocyte count in an anti-atherogenic direction.
The results suggest a higher EPA/AA ratio, but not a higher DHA/AA ratio, might be associated with a lower prev-
alence of CAD and improvements of triglyceride metabolism and HDL metabolism, and systemic inflammation. (Int

Heart J 2015; 56: 260-268)
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duced mortality due to coronary artery disease

(CAD)."” This has been ascribed to the beneficial ef-
fects of two major n-3 polyunsaturated fatty acids (n-3PUFAs),
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA).*?

Recently, we reported findings from a hospital-based
cross-sectional study that indicated the incidence of CAD was
lower in a group of individuals with high serum EPA and DHA
levels.” Although belonging to the same n-3PUFA family, EPA
and DHA differ from one another in molecular structure*” and
it is known that the percentage of EPA and DHA contained in
each organ differs depending on the difference in the percent
uptake by the respective cell membranes.” It seems therefore
likely that in vivo, EPA and DHA exhibit different physiologi-
cal activities.*"" A strong positive correlation is known to exist

Regular fish consumption has been correlated with a re-

between serum EPA and DHA levels, and this was also shown
in our study cited above.*® Because serum EPA and serum
DHA levels serve as confounding factors for each other, there
are limits to discussing their effects on the incidence of coro-
nary artery disease.

In the Japan EPA Lipid Intervention Study (JELIS), pa-
tients with hypercholesterolemia were randomized to treatment
with a statin alone or a statin plus 1800 mg/day of highly puri-
fied EPA (EPA group). At the end of the 5-year study, those
randomized to the EPA group showed a 19% reduction in the
incidence of major cardiovascular (CV) events.'” This result
suggests that interventions targeting the serum EPA level or se-
rum EPA/arachidonic acid (AA) ratio could be useful for the
prevention of CAD.""'" Thus, the n-3/n-6 PUFA ratio may
play an important role in reducing the risk of a CV event.

In recent years, several observational studies have dem-
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onstrated the existence of an association between the occur-
rence of coronary events and a low serum EPA/AA ratio,
whereas no correlation has been observed between the occur-
rence of coronary events and the serum DHA/AA ratio.'*"?
However, the mechanism underlying the association remains
unclear. Also, in our cross-sectional study without intervention
with an n3PUFA preparation, we tested the hypothesis that
correction of the serum n3PUFA level with the serum AA level
(ie, n-3PUFA/n-6PUFA ratio) may clarify its relationship with
the onset of CAD and atherosclerosis-related markers.

The aim of this study was to attempt stratification of the
risk for the development of CAD through correction of the se-
rum n3PUFA level with the serum AA level and to analyze the
relationship between the corrected serum n3PUFA level and
atherosclerosis-related factors in patients enrolled in our previ-
ously reported cross-sectional study.”

METHODS

Study design and study population: This study was designed
as a hospital-based cross-sectional study to investigate the rela-
tionships between the serum EPA/AA and DHA/AA ratios and
the prevalence of CAD, and also to assess the association be-
tween the serum n-3/n-6 PUFA ratio and the serum levels of
atherosclerosis-related markers in patients with one or more of
the conventional risk factors for CAD.

The study was conducted on a sample of 700 consecutive
outpatients who had undergone regular examinations for treat-
ment of their own disease at the Cardiovascular Center, Suru-
gadai Nihon University Hospital, between April 2009 and Oc-
tober 2009.” Exclusion criteria included refusal to provide
consent for participation in the study, current treatment with n-
3PUFAs, and/or a diagnosis of acute coronary syndrome
(ACS) within 3 months prior to the study.

This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. The study protocol
was approved by the Institutional Review Board at our institute
and written informed consent was obtained from all study par-
ticipants.

The diagnostic criteria for the coronary risk factors used
in this study were as follows; hypertension: systolic pressure
of > 140 mmHg and/or a diastolic pressure of > 90 mmHg, or
taking antihypertensive medication; diabetes mellitus: fasting
plasma glucose > 126 mg/dL and HbAlc > 6.5% (according to
the National Glycohemoglobin Standardisation Programme
[NGSP]), or current treatment with antidiabetic agents; lipid
disorder: serum low-density lipoprotein cholesterol (LDL-C) >
140 mg/dL, serum triglycerides (TG) > 150 mg/dL, and/or se-
rum high-density lipoprotein cholesterol (HDL-C) less than 40
mg/dL, or current treatment with lipid-modifying medication;
smoking was defined as current smoking or smoking cessation
within 1 year prior to the start of the study; Chronic kidney
disease (CKD): Estimated glomerular filtration rate (¢GFR) <
60 mL/minute/1.73 m’; obesity: body mass index (BMI) > 25
kg/m’.

Angiographically, CAD was defined as a history of docu-
mented myocardial infarction, prior coronary revascularization
intervention (coronary artery bypass graft surgery or percuta-
neous coronary intervention), or the presence of > 50% steno-
sis in 1 or more of the coronary arteries identified during cardi-

ac catheterization.

Measurement of the laboratory parameters: Fasting blood
samples were collected early in the morning after the patients
had fasted for 12 hours overnight. The serum n3 PUFA level
was measured by capillary gas chromatography (SRL Inc., To-
kyo). The serum levels of total cholesterol (TC), HDL-C, and
TG were measured using standard methods. The serum LDL-
C level was estimated by the Friedewald formula.'” The rem-
nant-like particle cholesterol (RLP-C) level was measured by
an immunoadsorption assay (SRL). The VLDL fraction was
measured by polyacrylamide-gel electrophoresis using the Li-
poPhor system (Joko, Tokyo). The serum apolipoprotein (apo)
and lipoprotein (a) (Lp[a]) levels were determined by turbidi-
metric latex agglutination assays (Daiichi Pure Chemicals Co.,
Ltd., Tokyo). The serum malondialdehyde LDL (MDA-LDL)
level was measured by an enzyme-linked immunosorbent as-
say (SRL). The high-sensitivity C-reactive protein (hs-CRP)
level was measured by a nephelometric assay (Behring Diag-
nostics, Marburg, Germany). The eGFR was calculated using
the Japanese equation based on the serum creatinine (Cr) level,
age, and gender as follows: eGFR (mL/minute/1.73 m’) = 194
x Cr'% x age’o'287 (female x 0.739)."”

Statistical analysis: SPSS for Windows, ver 12.0 (Statistical
Package for the Social Sciences, SPSS Ins., Chicago, IL) was
used for all analyses. Data are expressed as the mean + stand-
ard deviation (SD) for continuous variables and as percentages
for discrete variables. The chi-square test was used to compare
the number of risk factors. For cases showing significantly
skewed distribution, the data are expressed as the interquartile
range. The Mann-Whitney U test was used to evaluate differ-
ences in data between the groups, and Wilcoxon’s signed-rank
test was used to analyze differences in data within the same
group. In the subset analysis by quintiles of the EPA/AA and
DHA/AA ratios, analysis of variance (ANOVA) followed by
Bonferroni’s adjustment for covariates were used if differences
had been detected in the patient characteristics or atherosclero-
sis-related markers. Multivariate logistic regression models
with adjustments for age and gender (model 1), for age, gen-
der, and traditional coronary risk factors (model 2), and for
age, gender, traditional coronary risk factors, and serum n-
3PUFA levels to minimize the confounding factors to the max-
imum extent possible, because the serum levels of EPA and
DHA were strongly correlated (r = 0.812, P < 0.0001) (model
3) were used to evaluate the association between the preva-
lence of CAD and the quintiles of the serum EPA/AA and
DHA/AA ratios. Multivariate analysis with adjustments for
age, gender, coronary risk factors, and presence/absence of sta-
tin therapy was conducted to investigate the effect of the serum
EPA/AA and DHA/AA ratios on the serum levels of athero-
sclerosis-related markers. P values of less than 0.05 were con-
sidered to indicate statistical significance.

RESULTS

Subjects: The participants consisted of 470 men (mean age,
65 + 15 years) and 230 women (mean age, 65 + 14 years),
with or without CAD, which was defined as previous myocar-
dial infarction (n = 100), coronary interventions including by-
pass surgery (n = 18), or confirmed angina pectoris (n = 25).
We excluded 51 subjects from the analysis because of missing
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laboratory data. Therefore, 649 subjects were included in the
analysis.

The serum EPA level ranged from 6.2 to 373.5 ug/mL

(mean + SD, 74.7 + 50.1 ug/mL; median, 63.0 ug/mL; inter-
quartile range, 40.1/92.6), the serum DHA level ranged from
35.7 to 451.8 ug/mL (mean + SD, 135.9 + 52.8 ug/mL; medi-
an, 128.9 ug/mL; interquartile range, 100.8/60.8), and the se-
rum AA level ranged from 67.4 to 372.3 ug/mL (mean + SD,
163.1 + 44.4 ug/mL; median, 157.8 ug/mL; interquartile range:
132.4/189.4). The serum EPA/AA ratio ranged from 0.056 to
2471 (mean + SD, 0.481 + 0.333; median, 0.397; interquartile
range, 0.246/0.610). The serum DHA/AA ratio ranged from
0.165 to 2.689 (mean + SD, 0.870 + 0.350; median, 0.809; in-
terquartile range, 0.622/1051).
Patient characteristics according to serum EPA/AA and DHA/
AA ratios: There were no significant differences in the BMI,
percentage of patients with lipid disorder, percentage of pa-
tients with diabetes mellitus, percentage of current smokers,
percentage of patients with hyperuricemia, or the serum uric
acid levels among the quintiles of the serum EPA/AA ratio. On
the other hand, significant differences were seen in the gender
distribution, age, eGFR, percentage of patients with hyperten-
sion, and percentage of patients with CKD. Analysis of the re-
lationships with current treatments showed that there were no
significant differences among the quintiles of the serum EPA/
AA ratio (Table I).

There were no significant differences in the gender distri-

bution, BMI, percentage of patients with lipid disorder, per-
centage of patients with diabetes mellitus, serum HbAlc, per-
centage of current smokers, percentage of patients with CKD >
stage 3, percentage of patients with hyperuricemia, or the se-
rum uric acid levels among the quintiles of the DHA/AA ratio.
On the other hand, significant differences were seen in the age,
percentage of patients with hypertension, and the eGFR. Anal-
yses of the relationships with current treatments showed that
treatment with calcium channel blockers was associated with
an elevated DHA/AA ratio. There were no significant differ-
ences in the percentages of patients receiving aspirin, angi-
otensin-converting enzyme inhibitors (ACEIs), angiotensin re-
ceptor blockers (ARBs), f-blockers, and statins among the
quintiles of the serum DHA/AA ratio (Table I).
Profile of atherogenicity-related markers according to serum
EPA/AA and DHA/AA ratios: The serum apo A-II level de-
creased significantly with an increase in the EPA/AA ratio. No
significant differences in any other atherosclerosis-related
markers were noted as the quintiles of the EPA/AA ratio (Table
10).

Significant differences were seen in the serum VLDL
fraction, serum apoC-II and apoE levels, and the apoB/apoA-I
ratio. A significant difference was also noted in the serum apo
A-II level. No significant differences in any other atherosclero-
sis-related markers were noted among the quintiles of the
DHA/AA ratio (Table II).

Multiple logistic regression analysis to determine the prevalence
of CAD according to serum EPA/AA and DHA/AA ratios: In
both multivariate logistic regression models 1 and 2, the EPA/
AA and DHA/AA ratios in the highest quintile were shown to
be independently associated with a lower prevalence of CAD.
To eliminate the confounding effect stemming from the strong
correlation between the serum EPA and DHA levels, model 3
incorporated correction for the serum EPA and DHA levels.
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After this correction, while the EPA/AA ratio in the highest
quintile was still found to be associated with a low prevalence
of CAD (A), the DHA/AA in the highest quintile was found to
be no longer associated with the CAD prevalence (B) (Table
10).

Multivariate regression analyses to determine the relationships
between serum EPA/AA and DHA/AA ratios and serum levels
of atherosclerosis-related markers: The serum EPA/AA ratio
was an independent negative predictor of the serum TG, non-
HDL-C, MDA-LDL, and RLP-C levels, and VLDL fraction,
the LDL-C/HDL-C and apo B/apo A-I ratios, and WBC count,
and a positive predictor of the serum HDL-C and apo A-I lev-
els. The serum DHA/AA ratio was a negative predictor that
was independent of the serum HDL-C, apo A-I, and apo E lev-
els, and a positive predictor of the serum TG, non-HDL-C,
MDA-LDL, RLP-C, apo B, apo C-II apo, hs-CRP levels, and
the LDL-C/HDL-C and apo B/apo A-I ratios. The serum TC,
LDL-C, Lp(a) and apo A-II levels were not predictive of either
the serum EPA/AA ratio or the serum DHA/AA ratio (Table
V).

DISCUSSION

The main findings of the present study can be summa-
rized as follows: 1) the results of multivariate logistic regres-
sion analyses after adjustments for coronary risk factors and n-
3PUFAs levels to minimize confounding factors, because the
serum levels of EPA and DHA correlated strongly, revealed
that the highest EPA/AA, but not the highest DHA/AA, was
associated with the lowest CAD prevalence; 2) We found that
the serum EPA/AA and DHA/AA ratios had opposite effects
on almost all of the serum lipid markers. In short, we may say
that elevation of the serum EPA/AA ratio is generally associat-
ed more closely with improvement of the HDL and TG metab-
olism and amelioration of systemic inflammatory reactions
than elevation of the serum DHA/AA ratio, suggesting the
possible anti-atherosclerotic effects of elevation of the serum
EPA/AA ratio (Table V).

Comparison among the quintiles of the serum EPA/AA
ratio revealed no significant differences among the groups in
terms of the association with atherosclerosis-related markers
except the serum apoA-2 level. However, the results of multi-
variate analysis with correction for the serum EPA/AA and
DHA/AA ratios revealed that the populations with high serum
EPA/AA ratios showed decreases in the VLDL fraction, and in
RLP-C, which are strongly atherogenous triglyceride-rich lipo-
proteins (TRLs) produced during the process of TG metabo-
lism. This may lead to a decrease of the sd-LDL, which also
has powerful atherogenous activity.'”*”

Our cross-sectional study, reported recently, demonstrated
an association between elevated serum EPA and a decrease of
serum TRLs.® Linoleic acid, which is a precursor of AA, is
abundantly contained in the TG fraction, and it seems likely
that the effect of EPA in lowering the serum TG may lead to a
decrease of the serum AA, and consequently, elevation of the
serum EPA/AA ratio.” For this reason, evaluation of the ex-
tent of influence of the EPA/AA ratio on atherosclerosis may
be more accurate than the evaluation based on the serum EPA
level alone. In addition, we previously reported increasing acti-
vation of the triglyceride metabolism as the EPA/AA ratio in-
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Table ITII. Multi-logistic Regression Analysis of Observed Risk of CAD

Quintile of  Odds ratio (95%CD) Odds ratio (95%CI) Odds ratio (95%CT)
EPA/AA Model 1 P Model 2 P Model 3 P
A 1Q
2Q 0.748 (0.392-1.430) 0380 1.005 (0.460-2.194) 0991 0.944 (0423-2.160)  0.888
3Q 1.003 (0.533-1.887)  0.993 1259 (0.585-2708) 0552 1.142(0.506-2.578)  0.750
4Q 0.841 (0.440-1.608)  0.600  0.778(0.354-1.710) 0531  0.679(0283-1.629)  0.386
5Q 0482(0245-0.946) 0034  0418(0.185-0947) 0037  0328(0.113-0956)  0.041
B 1Q
2Q 0.828(0.444-1.523) 0534 0699 (0332-1471) 0346  0.758(0.349-1.645)  0.483
3Q 0.671(0354-1274) 0223 0771 (0357-1.666) 0508  0.870(0.376-2.016)  0.746
4Q 0714 (0.380-1340) 0294  0915(0426-1.964)  0.819 1.078 (04442.621)  0.868
5Q 0437(0223-0856) 0016  0390(0.175-0870)  0.021 0490 (0.178-1.353)  0.169
2Q 0.828 (0444-1.523) 0534 0.699(0332-1471) 0346 0.758(0.349-1.645)  0.483
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CAD indicates coronary artery disease; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; AA, arachidonic acid; and CI, con-
fidence interval. Model 1: adjusted for the age and gender. Model 2: adjusted for the age, gender, body mass index, hypertension (+/-),
diabetes mellitus (+/-), smoking (+/-), CKD (+/-), serum levels of LDL-C, HDL-C, and log TG, and statin use. Model 3: A: adjusted
for the same variables as model 2 + the serum DHA level, B : adjusted for the same variables as model 2 + the serum EPA level. EPA/
AA: Q1 (CAD: n=26,20.0%), Q2 (CAD: n=27,21.0%), Q 3 (CAD: n =35, 24.5%), Q 4 (CAD: n=31,21.7%), Q5 (CAD: n=
31, 19.0%); DHA/AA: Q 1 (CAD: n =29, 22.3%), Q 2 (CAD: n = 30, 23.1%), Q 3 (CAD: n = 29, 22.3%), Q 4 (CAD: n = 32,

24.6%), Q 5 (CAD: n = 24, 18.0%) 'Reference.

creased following treatment with EPA preparations, resulting
in a greater increase of the LDL particle size.””

To date, however, very few reports have been published
concerning the relationship between elevation of the EPA/AA
ratio and the improvement of HDL metabolism. As stated
above, we cannot rule out the possibility that elevation of the
serum EPA/AA ratio may indirectly improve the HDL metab-
olism, mediated by improvement of the TG metabolism.'”
Among others, the serum level of apo-A-1, a major HDL carri-
er protein, has attracted close attention as a functional HDL on
the grounds that the antiatherosclerotic activity of HDL-C is
enhanced in the presence of high serum apo-A-1 levels.”” No
consensus has been reached in regard to the effects on the se-
rum HDL-C in intervention trials using EPA and/or DHA
preparations.”® However, some of the trials reported an in-
crease of the serum level of HDL,, which is said to be an HDL
subclass with a potent anti-atherogenic effect. Moreover, n-
3PUFAs have the effect of reducing the catabolism of an HDL-
apoA-1 complex, and their anti-atherogenic effect may be pro-
moted by the prolonged presence of HDL-apoA-1 complexes
in the blood.”* These are some of the speculations to explain
the mechanism of improvement of HDL metabolism in indi-
viduals with high EPA/AA ratios.

EPA has anti-inflammatory activity, while AA has pro-in-
flammatory activity. Therefore, elevation of the EPA/AA ratio
may result in a greater degree of amelioration of systemic in-
flammation."” Although leukocyte count does not reflect all in-
flammatory reactions, the results of this study may be inter-
preted as suggesting the existence of a relationship between a
high EPA/AA ratio and anti-inflammatory activity. Also, a me-
ta-analysis of prospective cohort studies designed to analyze
the onset of CAD in relation to the peripheral leukocyte count
revealed the existence of a positive correlation between eleva-
tion of the leukocyte count and the incidence of CAD.* Pro-
gression of atherosclerosis may involve white blood cells.
Conversely, we reported previously that a decrease of the leu-
kocyte count was involved in the regression of coronary artery
plaques.”” Furthermore, in an American Heart Association

(AHA) Scientific Statement, leukocyte count is proposed as a
mar12<§r of inflammation that is predictive of cardiovascular
risk.

EPA intake is associated with anti-inflammatory and anti-
platelet effects; conversely, a high AA intake leads to a high
content of AA in phospholipids, which are components of cell
membranes, inducing the production of strong pro-inflamma-
tory substances and biologically active substances with strong
platelet aggregation activity, although the precise mechanisms
involved have not been clarified. This indicates the possible
existence of an antagonistic relationship between the physio-
logical activities of EPA and AA,"” and it is speculated that a
high serum EPA/AA ratio may have a protective effect against
the development of CAD, based on its effect on the rate of pro-
gression of arteriosclerosis. According to recent reports, a low
EPA/AA ratio is involved somehow in the mechanism of onset
of ACS and coronary stent thrombosis."*'****”

The subjects of the present study were patients with sta-
ble CAD, however, the results suggest the possibility that a
high EPA/AA ratio may protect against the development of
CAD. In a recent report, we indicated that the prevalence of
CAD was lower in a population with higher serum EPA and
DHA levels, although it was not possible in that study to strati-
fy the risk for CAD according to the EPA and DHA levels.”
However, we may now say that the n-3 PUFA/AA ratio is
probably useful in stratification of the risk for CAD.

Study limitations: First, this was a cross-sectional study,
which made it difficult to establish a cause-effect relationship.
Second, we must say that this was designed as a cross-section-
al study, with the timing of onset of CAD varying from case to
case. Therefore, it must be borne in mind that there would have
been patients who improved their lifestyle (primarily dietary
style) after onset of CAD. Thus, we cannot arrive at any con-
clusion from this study, except to state that the prevalence of
CAD is probably lower in populations with a high EPA/AA ra-
tio. Third, because determination of the presence of CAD in
this study population relied on the findings of coronary angi-
ography, the existence of subjects in the study population of
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Table IV. Multi-regression Analysis of the Relationship between n-3 PUFAs/A Ratios and Atherogenic-related Markers

Coefficient () S.E 95% CI P
Lipid-related
TC EPA/AA 0.035 8.146 -11.618/20.317 0.596
DHA/AA 0.014 6.645 -11.646 / 14.455 0.833
LDL-C EPA/AA -0.059 6.810 -19.331/7.421 0.382
DHA/AA 0.047 5.603 -7.037/14.974 0.479
HDL-C EPA/AA 0.391 3.388 14.999/28.307 <0.0001
DHA/AA -0.312 2.761 19.877/-9.031 <0.0001
TG EPA/AA -0.492 0.040 -0.396 /-0.240 <0.0001
DHA/AA 0474 0.033 0.184/0.322 <0.0001
non HDL-C EPA/AA -0.138 7.733 -31.271/-0.839 0.039
DHA/AA 0.157 6.287 2.809/27.504 0.016
MDA-LDL EPA/AA -0.153 10.200 -42.200/-2.148 0.030
DHA/AA 0.292 8.279 11.721/44.277 0.001
Lp (a) EPA/AA 0.060 0.103 -0.188/0.288 0.411
DHA/AA -0.122 0.083 -0.309/0.018 0.082
RLP-C’ EPA/AA -0.340 0.048 -0.342/-0.154 <0.0001
DHA/AA 0.342 0.039 0.131/0.281 <0.0001
VLDL fraction’ EPA/AA -0.560 1.309 -14.404 /9312 <0.0001
DHA/AA 0.526 1.071 7.251/11.456 <0.0001
Apolipoprotein
apo A-1 EPA/AA 0.255 6.450 12.647/37.984 <0.0001
DHA/AA -0.195 5.269 -26.581/-5.584 0.002
apo A-2 EPA/AA 0.088 1.307 -0.781/4.353 0.172
DHA/AA -0.108 1.068 -3.918/0.276 0.089
apo B EPA/AA -0.074 4.613 -14.216/3.903 0.264
DHA/AA 0.154 3.768 73.860/106.144 0.017
apo C-2 EPA/AA -0.107 0411 -1.482/0.132 0.100
DHA/AA 0.238 0.335 0.598/1.915 0.0002
apo C-3 EPA/AA -0.007 0.740 -1.526/1.382 0.923
DHA/AA 0.123 0.605 -0.052/2.352 0.061
apo E EPA/AA -0.056 0.255 -0.717/0.285 0.397
DHA/AA -0.197 0.208 0.227/1.045 0.002
Lipid, apo ratio
LDL-C/HDL-C EPA/AA -0.287 0.170 -1.059/-0.392 <0.0001
DHA/AA 0.225 0.139 0.206/0.754 0.0006
apo B/apo A-1 EPA/AA -0.202 0.044 -0.219/-0.047 0.0025
DHA/AA 0.218 0.036 0.050/0.190 0.0008
Inflammatory markers
hs-CRP’ EPA/AA -0.122 0.114 -0.432/0.016 0.068
DHA/AA 0.131 0.093 0.003/0.368 0.046
leukocyte count EPA/AA -0.146 0.340 -1.421/-0.084 0.027
DHA/AA 0.010 0.278 -0.504/0.589 0.879

Abbreviations are as in Table II. SE indicates standard error; CI, confidence interval; adjusted for the age, gender, body mass in-
dex, hypertension (+/-), diabetes mellitus (+/-), smoking (+/-), lipid disorder (+/-), CKD (+/-), and statin use. The serum EPA/AA

ratio was log-transformed. “tested after log-transformed.

undetected cases of asymptomatic CAD which can be diag-
nosed primarily by an exercise stress test or non-invasive
tests’” such as coronary artery computed tomography cannot
be ruled out. Fourth, because this study was a pilot cross-sec-
tional single-center study involving a relatively small number
of subjects and there were missing test data for 51 of the 700
consecutive cases, we cannot rule out the existence of case se-
lection bias. Furthermore, the multivariate analysis carried out
to identify the correlations between the serum EPA/AA and
DHA/AA ratios and atherosclerosis-related markers in the
present study was nothing more than a comparison between
these two parameters and the results of this analysis do not al-
low arrival at the conclusion that atherosclerosis-related mark-
ers are higher in populations with a higher DHA/AA ratio.

Conclusions: This cross-sectional study suggested that popu-
lations with higher serum EPA/AA ratios, but not higher serum
DHA/AA ratios, had a lower prevalence of CAD as compared

to populations with lower EPA/AA ratios. Furthermore, eleva-
tion of the serum EPA/AA ratio might be associated with im-
proved HDL and TG metabolism and ameliorated inflammato-
ry reactions.
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