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Abstract
Acute myocardial infarction (AMI) is a life-threatening disease, and its incidence has been increasing even in the young 
population. Although a low eicosapentaenoic acid (EPA)–arachidonic acid (AA) ratio is associated with an increased risk of 
coronary artery disease, the effect of age on EPA/AA ratios in AMI patients remains unclear. This study aimed to clarify the 
independent polyunsaturated fatty acid (PUFA)-related determinants of age in younger and older AMI patients. A total of 153 
consecutive patients who underwent primary percutaneous coronary interventions (PCIs) for de novo AMIs were enrolled 
in this study. Patients’ background data, including PUFA and lipid profiles during PCI, were evaluated retrospectively. 
The EPA/AA ratio correlated positively with age (r = 0.21; P = 0.011) and increased markedly from age 60 years. Patients 
aged < 60 years (n = 35) had a lower mean EPA/AA ratio (0.25 ± 0.16) than patients aged ≥ 60 years (n = 118) (0.38 ± 0.25) 
(P < 0.001). The AA level was more dependent on age than on EPA level (r = − 0.34, P < 0.001 vs. r = 0.12, P = 0.16). The 
multivariate analysis revealed that a 0.1 EPA/AA ratio increase (odds ratio 1.50; 95% confidence interval 1.09–2.06), body 
mass index, triglyceride level, and aspirin administration were independently associated with the age stratification of AMI 
patients. The EPA/AA ratio was higher in younger AMI patients who have undergone primary PCIs than in older patients. 
Younger population at risk for AMI should be managed with multiple interventions including PUFA profiling.
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Introduction

Among patients with coronary artery disease (CAD), acute 
coronary syndrome (ACS), especially acute myocardial 
infarction (AMI), is a major health problem worldwide. Pre-
dicting and preventing AMI are critically important, because 
AMI can threaten lives without displaying pre-ischemic 
symptoms. Statin treatment is indispensable for the second-
ary prevention of cardiovascular (CV) events in dyslipidemic 
patients with CAD in the primary revascularization era [1, 
2]. However, an AMI can occur despite statins controlling 
the lipid profiles [3], and interventions to allay the residual 
risk of CV events are being debated [4].

Low n-3 polyunsaturated fatty acid (PUFA)–n-6 PUFA 
ratios, especially the eicosapentaenoic acid (EPA)–ara-
chidonic acid (AA) ratio, correlate with long-term CV 
events [5]. Consuming fish or fish oil could reduce major 
cardiac events [6]. The Japan EPA Lipid Intervention 
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Study (JELIS) focused on a representative n-3/n-6 PUFA 
ratio, and its findings showed that treating dyslipidemic 
patients with highly purified EPA and statins significantly 
reduced the incidence of major adverse cardiac events, 
compared with that observed in patients administered 
statins alone [7]. Based on this evidence, a low EPA/AA 
ratio has recently been acknowledged as a potent predic-
tor of adverse cardiac events [8, 9]. AMI was consid-
ered to be associated with older people specifically, but 
recently, the prevalence of AMI among younger patients 
has increased, even in Asian populations [10], and the 
westernization of everyday food in Asia may explain this 
phenomenon. Dietary habits directly influence the EPA/
AA ratio, and an upsurge in poor PUFA profiles is evident 
among younger populations within Asian countries [11].

EPA has strong anti-inflammatory and anti-oxidative 
properties that suppress atherogenesis [12]. The findings 
from studies undertaken in Japan show that low EPA/AA 
ratios are associated with the prevalence of ACS [13, 14]. 
Furthermore, EPA levels were reported to be predictor 
of some CV events after ACS. The low EPA level is a 
risk for incidence of ventricular arrhythmia in the acute 
phase of AMI [15] and is associated with higher preva-
lence of CV events after AMI [16]. However, the associa-
tion between PUFA profiles and age in AMI patients has 
not been completely elucidated, even though AMI can 
induce the most severe inflammatory response in CAD. 
We hypothesized that the EPA/AA ratio varies among 
AMI patients of different ages, and as an inflammatory 
marker, its contribution to the onset of AMI varies. There-
fore, the aim of this study was to clarify the independent 
PUFA-related determinants of age in younger and older 
AMI patients.

Methods

Study design and definitions

We screened 201 consecutive patients who were diag-
nosed with AMI at a single CV center between January 
2010 and August 2013. Of these patients, those who 
did not undergo primary PCI, those who had undergone 
repeat PCIs, those whose PUFA data were missing, and 
those who had been administered EPA during PCI were 
excluded from the study. Ultimately, 153 de novo AMI 
patients who had undergone primary PCIs were enrolled 
in this observational cohort study. AMIs, including ST-
segment elevation myocardial infarctions (STEMIs) and 
non-STEMIs (NSTEMIs), were defined according to the 
third universal definition of myocardial infarction [17].

Study groups

Based on the results from the current study which showed 
that the EPA/AA ratio increased significantly in sub-
jects aged 60 years compared with that in subjects aged 
< 50 years, the patients who were ≥ 60 years comprised 
the older group and those aged < 60 years comprised the 
younger group (Fig. 1). This study was carried out according 
to the principles of the Declaration of Helsinki. Our insti-
tution’s ethics committee approved the study protocol. All 
patients provided written informed consent that permitted 
the use of the data from their medical records before they 
entered the study.

Data evaluation

We evaluated patients’ baseline characteristics, including 
their EPA, AA, dihomo-gamma-linolenic acid (DHLA), 
and docosahexaenoic acid (DHA) levels; CAD clinical 
presentations; body mass indexes (BMIs); smoking sta-
tuses; histories of hypertension, dyslipidemia, diabetes, 
PCI, coronary artery bypass grafting, myocardial infarc-
tion, peripheral artery disease (PAD), and atrial fibrillation; 
laboratory data, such as hemoglobin, C-reactive protein 
(CRP), hemoglobin A1c (HbA1c) levels, and lipid profiles; 
flow-mediated dilations; and oral medications at the time 
of the PCI. Hypertension was defined as a systolic blood 
pressure (BP) > 140 mmHg, a diastolic BP > 90 mmHg, or 
ongoing treatment of previously diagnosed hypertension 
with antihypertensive agents. Diabetes was defined as a fast-
ing plasma blood glucose level of ≥ 126 mg/dL, a plasma 
blood glucose level of ≥ 200 mg/dL at any time, an HbA1c 
level of ≥ 6.5%, or treatment with antihyperglycemic agents, 
including insulin. Dyslipidemia was diagnosed if the low-
density lipoprotein cholesterol (LDL-C) level was ≥ 140 mg/
dL, high-density lipoprotein cholesterol (HDL-C) level was 
< 40 mg/dL, triglyceride (TG) level was ≥ 150 mg/dL, or if 
the individual was taking antihyperlipidemic medications. 
A diagnosis of chronic kidney disease (CKD) was based on 
an estimated glomerular filtration ratio (eGFR) < 60 mL/
min.1.73 m2. PAD was diagnosed if a patient had an ankle-
brachial index ≤ 0.80, angiographically defined peripheral 
arterial stenosis ≥ 75%, or a history of endovascular treat-
ment of ischemic limbs. The groups were compared in rela-
tion to the aforementioned parameters.

Statistical analyses

Data are presented as means and standard deviations or 
numbers and percentages in the tables, and as means and 
standard errors of the means in the figures. The groups 
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were compared in relation to the continuous variables 
using independent Student’s t tests or non-parametric 
equivalent Mann–Whitney U tests. The Kruskal–Wallis 
test was used to compare the continuous variables among 
≥ 3 groups that had been stratified according to age. 
Tukey’s multiple comparison test was applied after the 
Kruskal–Wallis test to directly compare the differences 
between two groups. Fisher’s exact test for two groups 
and the Chi squared test for more than two groups were 
used to compare the categorical variables. Linear regres-
sion analysis was performed to determine the correlation 
coefficients between age and PUFA profiles. The correla-
tions were assessed using Pearson’s correlation coefficient. 

Multiple logistic regression analyses were performed to 
identify the factors that were independently associated 
with age of AMI patients. Male sex, BMI, EPA/AA ratio, 
TG, LDL-C, hemoglobin, and aspirin and statin treatment 
were used to adjust the multivariable model. Receiver 
operating characteristic (ROC) curves were plotted and 
the areas under the curves (AUCs) were determined to 
compare the relationships between age and n-3 PUFA/n-6 
PUFA ratios. Two-tailed P values < 0.05 were considered 
statistically significant. Statistical analyses were per-
formed using R software version 3.3.0 (R Foundation for 
Statistical Computing, Vienna, Austria).

Fig. 1   Polyunsaturated fatty acid (PUFA) profiles in patients clas-
sified by age. a Association between age and each PUFA profile. b 
PUFA levels classified by age. c Distribution of patients who were 

classified according to age and PUFA profiles. #P < 0.05 versus 
patients < 50  years old. AA arachidonic acid, EPA eicosapentaenoic 
acid
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Results

There was no correlation between age and the EPA level 
(r = 0.12; P = 0.16) (Fig. 1a). The AA level was negatively 
(r = − 0.34; P < 0.001) and the EPA/AA ratio was posi-
tively correlated with age (r = 0.21; P = 0.011). Dividing 
the EPA levels into 40 µg/mL increments did not uncover 
any differences among the age groups in terms of patient 
distribution. Dividing the AA levels into 50 µg/mL and 
the EPA/AA ratios into 0.20 increments revealed clear 
differences in patient distributions among the age groups 
(Fig. 1b). When the study population was grouped into 
10-year age increments, the EPA levels did not differ 
among the groups (P = 0.08); the AA levels decreased in 
patients aged ≥ 70 years, but the EPA/AA ratio increased 
significantly in patients aged ≥ 60 years (Fig. 1C) com-
pared with the EPA/AA ratio in patients aged < 50 years.

Given the increase in the EPA/AA ratio at age 60 years, 
we divided the patients into two groups: those aged 
< 60 years (n = 35) and those aged ≥ 60 years (n = 118). 
Table 1 presents the groups’ baseline characteristics. The 
groups did not differ in relation to the proportions of 
STEMI and NSTEMI. Patients aged < 60 years had a sig-
nificantly lower mean EPA concentration (45.0 ± 31.9 μg/
mL vs. 58.3 ± 35.7  μg/mL; P = 0.014), a significantly 
lower mean EPA/AA ratio (0.25 ± 0.16 vs. 0.38 ± 0.25; 
P < 0.001), and a higher mean AA level (184.1 ± 44.2 μg/
mL vs. 158.1 ± 44.9  μg/mL; P < 0.001) than those in 
patients aged ≥ 60  years (Table  1). The mean DHA 
levels in the older group and younger group were com-
parable (131.2 ± 45.2  μg/mL vs. 122.0 ± 49.4  μg/mL; 
P = 0.13), but the mean DHLA level of the younger group 
(29.7 ± 11.6 μg/mL vs. 41.6 ± 14.0 μg/mL; P < 0.001) was 
significantly higher; therefore, the DHA/DHLA ratio of 
the younger group was significantly lower than that in 
the older group(3.24 ± 1.74 vs. 5.08 ± 2.80; P < 0.001). 
Moreover, the EPA/DHLA (1.26 ± 1.23 vs. 2.37 ± 2.47; 
P < 0.001) and DHA/AA (0.68 ± 0.27 vs. 0.85 ± 0.26; 
P < 0.001) ratios in the younger group were lower than 
those in the older group. The DHLA level and the EPA/
DHLA, DHA/AA, and DHA/DHLA ratios showed specific 
trends in relation to age (Supplemental Figure S1). Divid-
ing the age into 10-year increments did not reveal any 
associations with the DHA level (P = 0.63).

The ROC curve analysis revealed an EPA/AA ratio cut-
off value of 0.31 between the younger and older groups. 
Comparable AUC values were found for the EPA/AA 
(AUC 0.70; specificity 80.0%), EPA/DHLA (AUC 0.74; 
specificity 74.3%), DHA/AA (AUC 0.68; specificity 
45.7%), and DHA/DHLA (AUC 0.75; specificity 60.0%) 
ratios, and of these, the EPA/AA ratio showed the highest 
level of specificity (Supplemental Figure S2).

Table 1   Patients’ characteristics

Variable Younger group
< 60 years

Older group
≥ 60 years

P value

n = 35 n = 118

Age, years 51.3 ± 6.3 74.1 ± 9.3 < 0.001
Male, n (%) 29 (83) 79 (70) 0.09
BMI, kg/m2 25.7 ± 4.5 23.5 ± 3.1 < 0.001
Current smoker, n (%) 18 (51) 32 (27) 0.013
Hypertension, n (%) 23 (66) 94 (80) 0.11
Dyslipidemia, n (%) 29 (83) 90 (76) 0.49
Diabetes, n (%) 13 (37) 52 (44) 0.56
CKDa, n (%) 5 (14) 62 (48) < 0.001
Maintenance dialysis, n (%) 0 3 (3) –
Prior PCI, n (%) 1 (3) 14 (12) 0.19
Prior CABG, n (%) 0 6 (5) –
Prior MI, n (%) 3 (9) 15 (13) 0.76
Atrial fibrillation, n (%) 1 (3) 9 (8) 0.46
CAD type > 0.99
 STEMI, n (%) 29 (83) 98 (83)
 NSTEMI, n (%) 6 (17) 20 (17)

Angiographic findings
 Target vessel 0.65
  LAD, n (%) 13 (37) 52 (44)
  Circumflex, n (%) 7 (20) 17 (14)
  RCA, n (%) 15 (43) 40 (39)
  LMT, n (%) 0 3 (3)
  Graft, n (%) 0 3 (3)

 Multivessel disease, n (%) 18 (51) 61 (52) > 0.99
Type B2/Cb, n (%) 24 (69) 75 (64) 0.69
Laboratory data
 Fatty acids
  EPA, µg/mL 45.0 ± 31.9 58.3 ± 35.7 0.014
  AA, µg/mL 184.1 ± 44.2 158.1 ± 44.9 < 0.001
  DHA, µg/mL 122.0 ± 49.4 131.2 ± 45.2 0.13
  DHLA, µg/mL 41.6 ± 14.0 29.7 ± 11.6 < 0.001
  EPA/AA ratio 0.25 ± 0.16 0.38 ± 0.25 < 0.001
  EPA/DHLA ratio 1.26 ± 1.23 2.37 ± 2.47 < 0.001
  DHA/AA ratio 0.68 ± 0.27 0.85 ± 0.26 < 0.001
  DHA/DHLA ratio 3.24 ± 1.74 5.08 ± 2.80 < 0.001

Lipids
 Total cholesterol, mg/dL 201.9 ± 50.4 188.7 ± 41.1 0.13
 Triglyceride, mg/dL 140.4 ± 88.5 94.1 ± 61.7 < 0.001
 HDL-C, mg/dL 46.5 ± 12.1 51.8 ± 14.4 0.01
 LDL-C, mg/dL 129.0 ± 49.0 120.4 ± 35.8 0.26
 Non-HDL-C, mg/dL 155.4 ± 49.7 137.3 ± 38.9 0.048
 LDL/HDL ratio 2.89 ± 1.25 2.46 ± 0.91 0.10

Other laboratory data
 Hemoglobin, g/dL 14.1 ± 1.9 13.0 ± 2.0 0.005
 Serum creatinine, mg/dL 0.77 ± 0.18 1.04 ± 0.78 0.068
 eGFR, mL/min 1.73 m2 84.2 ± 22.7 70.2 ± 68.6 < 0.001
 HbA1c, % 6.33 ± 1.52 6.30 ± 1.74 0.95
 CRP, mg/L 1.03 ± 2.37 1.56 ± 3.50 0.14
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Significantly, more patients in the younger group were 
current smokers compared with those in the older group. 
Moreover, the younger group had a higher BMI, higher TG, 
non-HDL-C, and hemoglobin levels, and a higher eGFR 
than those in the older group. The older group had a sig-
nificantly higher CKD rate and a higher HDL-C level than 
the younger group. The groups did not differ in their mean 
LDL-C level (129.0 ± 49.0 mg/dL vs. 120.4 ± 35.8 mg/dL; 
P = 0.26). Therefore, the younger group had more athero-
sclerosis risk factors, but fewer comorbidities than the older 
group. Compared with the younger group, oral medications, 
including aspirin and statins, were administered more fre-
quently to the older group, which reflected the higher preva-
lence of comorbidities among the older patients (Table 1).

Given their statistical significance in the univariate anal-
ysis, male sex, BMI, EPA/AA ratio, TG and hemoglobin 
levels, and aspirin and statin use were selected as covari-
ates for the multivariate analysis. The multivariate analysis 
revealed that a 0.1 increase in the EPA/AA ratio [odds ratio 
(OR) 1.50; 95% confidence interval (CI) 1.09–2.06], BMI 
(OR 0.85; 95% CI 0.73–0.99), log TG level (OR 0.88; 95% 

CI 0.01–0.75), and aspirin administration (OR 12.3; 95% CI 
1.39–108) were independently associated with age stratifica-
tion of AMI patients. Given the potent associations between 
EPA and DHA (r = 0.68; 95% CI 0.58–0.76) and AA and 
DHLA (r = 0.44; 95% CI 0.36–0.56) in this study, DHA and 
DHLA were not included in the multivariate analysis (Sup-
plemental Figure S3).

Discussion

This study mainly showed that the EPA/AA ratio increased 
from age 60 years among AMI patients and this ratio might 
have an age-associated cutoff value. This finding was cor-
roborated by the results of the multivariate analysis, which 
revealed that the EPA/AA ratio was independently associ-
ated with age stratification of AMI patients. To our knowl-
edge, this is the first study that has focused on PUFA profiles 
in AMI patients to clarify the effect of the EPA/AA ratio on 
the onset of AMI.

In the primary PCI era, the AMI prognosis has improved, 
but the age-adjusted ACS incidence has increased in the last 
30 years [10]. Since an AMI can occur with or without pre-
ischemic symptoms, there is often little scope for a prophy-
lactic intervention. Although the most notable biomarker is 
LDL-C, this is not universal. To detect the residual risks, 
numerous biomarkers have been investigated, particularly 
those that represent chronic inflammation, including fibrin-
ogen [18], plasminogen activator inhibitor [19], platelet 
aggregation [20], lipoprotein (a) [21], and high-sensitivity 
CRP [22]. In those biomarkers, the EPA/AA ratio showed 
evidence related to ACS and ages. The EPA/AA ratio is 
negatively associated with clinical profiles of ACS [23] and 
the severity of ischemic heart disease in STEMI patients 
[24]. Yanagisawa et al. evaluated 200 healthy individuals 
who lived in an urban area and stated that the serum EPA/
AA ratio increased stepwise with age [25]. Serikawa et al. 
focused on the associations between ACS risk factors and 
age, and showed that a low EPA/AA ratio in CAD patients 
was a common risk factor associated with ACS in young 
adult and middle-aged patients [26]. Yagi et al. found that 
a low EPA/AA ratio was associated with the early onset 
of ACS [27]. Our study involved 153 AMI patients who 
underwent primary PCI and found that the EPA/AA ratio 
increased at age 60 years. Our study’s findings indicated that 
the EPA/AA ratio was associated with an early AMI onset 
and that age 60 years was a clear cutoff point related to the 
EPA/AA ratio in AMI patients.

In this study, the EPA level was not associated with age, 
but the AA level and the EPA/AA ratio were significantly 
associated with age, which suggested that the AA level was 
more dependent on age than EPA or EPA/AA ratio in AMI 
patients. The westernized food custom might influence 

The data presented are the means and standard deviations or the num-
bers and percentages
AA arachidonic acid, ACEi angiotensin converting enzyme inhibi-
tor, ARB angiotensin II receptor blocker, BMI body mass index, 
CABG coronary artery bypass grafting, CAD coronary artery dis-
ease, CCB calcium channel blocker, CKD chronic kidney disease, 
CRP C-reactive protein, DHA docosahexaenoic acid, DHLA dihomo-
gamma-linolenic acid, eGFR estimated glomerular filtration rate, 
EPA eicosapentaenoic acid, FMD flow-mediated dilation, HbA1c 
glycated hemoglobin, HDL-C high-density lipoprotein-cholesterol, 
LAD left anterior descending artery, LDL-C low-density lipoprotein 
cholesterol, LMT left main trunk, MI myocardial infarction, NSTEMI 
non-ST-segment elevation myocardial infarction, PCI percutaneous 
coronary intervention, RCA​ right coronary artery, STEMI ST-segment 
elevation myocardial infarction
a Estimated glomerular filtration rate < 60 mL/min 1.73 m2

b American College of Cardiology/American Heart Association clas-
sification

Table 1   (continued)

Variable Younger group
< 60 years

Older group
≥ 60 years

P value

n = 35 n = 118

 FMD, mm 3.67 ± 3.12 3.26 ± 1.50 0.83
Prehospital medication
 Aspirin, n (%) 1 (3) 30 (26) 0.002
 Clopidogrel, n (%) 0 7 (6) –
 Warfarin, n (%) 0 4 (3) –
 Beta blockers, n (%) 2(6) 14 (12) 0.36
 ACEi/ARB, n (%) 6 (17) 33 (28) 0.27
 CCB, n (%) 10 (29) 37 (32) 0.84
 Statins, n (%) 3 (9) 431 (27) 0.036
 Nitrates, n (%) 2 (6) 317 (15) 0.25
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this AA increase and cause the increase in the incidence 
of AMI in the younger population. Meat is abundant in 
AA, and previous studies have shown that excessive AA 
intake induce thrombogenicity [28, 29]. Hence, higher meat 
intake in the younger group might have influenced the dif-
ferences between the patient groups. Higher AA may result 
in elevated thromboxane A2 levels and enhance platelet 
aggregation. Therefore, intensive anti-platelet therapy (e.g., 
prolonged dual anti-platelet therapy) could be the effective 
treatment [30, 31]. However, these agents have bleeding 
risks associated with their inhibitory effects on the throm-
boxane A2 and ADP pathways [32]. Regarding primary pre-
vention for young AMI population, the net benefit of inten-
sive anti-platelet therapy might be unclear because of the 
bleeding risks. In contrast, administering EPA stabilizes vul-
nerable plaques before rupture in coronary arteries [33, 34], 
so that EPA could be useful for primary prevention without 
major complication. The younger group who had poor PUFA 
profiles could be affected by continuous systemic inflam-
mation that increases the vulnerability of coronary plaques. 
Therefore, reducing AA intake and simultaneous EPA sup-
plementation could have a synergistic effect. Considering the 
net benefit, tailored choices would be warranted.

The EPA/AA ratio of the younger group is lower than that 
of older group among the general population in a Japanese 
urban area (< 35 y-o; 0.26 ± 0.17, 35 to < 45; 0.29 ± 0.13, 45 
to < 55 0.43 ± 0.23, 55 to < 65 0.58 ± 0.25, > 65 0.68 ± 0.22) 
[25], which mainly suggested that the differences in EPA/
AA ratio between younger and older AMI groups were not 
specific. However, the EPA/AA level of the younger group 
(0.25 ± 0.16) appeared to be further lower than that of the 
same study [25] and the all-age population in the Hisay-
ama study (median 0.41; interquartile range 0.29–0.59) 
[5], which is a historical record. The EPA/AA ratio of the 
younger AMI population is absolutely lower than that of 
the general younger population and older AMI population. 
Furthermore, the younger AMI patients in this study had a 
higher BMI, higher TG level, and a lower aspirin admin-
istration rate, as well as a lower EPA/AA ratio. While the 
BMI and TG level genuinely differed between the younger 
and the older individuals, the difference in relation to aspi-
rin administration may indicate that the AMIs represented 
the younger patients’ first ischemic insults. In other words, 
physicians should prevent the younger population from hav-
ing their first ischemic attack through multiple prophylactic 
strategies. The EPA/AA ratio could be one of the targets.

Other investigators have concluded that the EPA/AA 
ratio, but not the DHA/AA ratio, was negatively associ-
ated with ACS [13, 35]. The current study showed a higher 
DHLA level and a lower DHA/AA ratio in the younger 
group compared with those in the older group. However, 
the EPA and AA levels were significantly associated with 
the DHA and DHLA levels, respectively, and the EPA level 

differed markedly between the age groups rather than the 
DHA level. Therefore, supplementing younger people’s 
diets with EPA could be preferred. In the lipid section, no 
significant differences in LDL-C level were found between 
the younger and older groups. This could be attributed to 
the LDL-C level that largely depends on an individual’s 
metabolic capacity, while the PUFA levels are defined by 
food intake [36]. In addition, in this study, the LDL-C level 
was comparable with that in the Hisayama study population 
(mean 125 mg/dL; interquartile range 103–149 mg/dL) [37], 
even if only 9% of the younger patients in our study were 
administered with statins. The evidence supporting statin 
therapy for primary prevention is controversial; therefore, 
statin pretreatment is not widespread compared with statin 
use for secondary prevention [38]. The findings from this 
study suggest that there is little scope for intervention for 
the management of lipid profiles of younger AMI patients.

Limitations

This study had several limitations. First, the retrospective 
design, small sample size, potential effects of race, and study 
location can influence the results. Second, as this cross-
sectional study could not confirm the causal relation, the 
study to investigate whether EPA supplementation could 
prevent the younger population from having AMI prospec-
tively is warranted in the future. Third, we had no data on 
the food intake of the studied population, although dietary 
habit including fish intake influences the EPA/AA level. 
Fourth, the cutoff value for age that defined the younger and 
older populations was based on the present study’s results. 
Accordingly, an age of 60 years might not be applicable to 
other populations as a cutoff point. Fifth, we used EPA and 
AA to represent n-3 and n-6 PUFAs, respectively, and other 
PUFA profiles were not evaluated as confounding factors.

Conclusion

The EPA/AA ratio was increased among AMI patients aged 
60 years. The EPA/AA ratio, but not the lipid profile, cor-
related with the age stratification. Younger population at risk 
of AMI should be managed using multiple strategies includ-
ing PUFA profiling.
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