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ABSTRACT

Introduction: Recent studies have shown that Polyunsaturated Fatty Acids (PUFAs), including
Eicosapentaenoic Acid (EPA), and Arachidonic Acid (AA), are associated with cognitive
functions in patients with Coronary Artery Disease (CAD). Nevertheless, controversial results
have been reported, too. The current study aimed to clarify the association of serum EPA and
AA levels with cognitive decline in an Iranian sample with CAD.

Methods: We evaluated cognitive function with the Mini-Mental State Examination (MMSE)
and Montreal Cognitive Assessment (MoCA), in relation to serum levels of EPA and AA,
in 179 CAD patients. The associations between the MMSE and MoCA scores and the other
demographic parameters were evaluated.

Results: Patients with CAD generally had mild cognitive impairment. But we could not
find any significant correlation between PUFAs and cognitive function. However, BMI was
associated with EPA/MoCA; age was associated with MMSE/MoCA and BMI. Finally, the
correlation between sex and MMSE/MoCA was significant.

Conclusion: Subjects generally had mild cognitive impairment, but we could not find any
significant correlation between serum EPA and AA levels with cognitive function.
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Highlights

e We could not find any significant correlation between eicosapentaenoic acid and arachidonic acid with cognitive
impairment in patients with coronary artery disease.

e In consistent with other studies, we found that patients with coronary artery disease generally had mild cognitive
impairment.

e To confirm the findings of this study, further studies are needed with large sample sizes in diverse population.

Plain Language Summary

One of the problems of patients with coronary artery disease is cognitive dysfunction. This causes problems in these
patients, including medication management and self-care. Recently, some studies have shown that intake of poly-
unsaturated fatty acids, including eicosapentaenoic acid and arachidonic acid, are associated with a reduced risk of
cognitive dysfunction in these patients. However, controversial results have also been reported. The aim of this study
was to investigate the relationship between serum levels of these two polyunsaturated fatty acids and cognitive func-
tions in patients with coronary artery disease in an Iranian population. Although our findings indicate a mild cognitive
impairment in these patients, we did not find any significant relationship between the studied fatty acids and cognitive
function. However, the results of this study should be further investigated in additional studies with larger sample sizes.

1. Introduction

s confirmed by evidence from differ-

ent populations, cognitive impairment

is not only the main characteristic of

diseases such as schizophrenia (Ale-

man, Hijman, De Haan, & Kahn, 1999;
Ananloo, Yoosefee, & Karimipour, 2020; Hatami et al.,
2017; Hegde et al., 2013; Toulopoulou, Morris, Rabe-
Hesketh, & Murray, 2003), but also an essential factor in
cardiovascular diseases, though the latter receiving less
attention (Kovacic, Castellano, & Fuster, 2012; Schmidt
et al., 2008). Cardiac dysfunction leads to cerebral blood
flow problems and may be associated with cognitive im-
pairments. Conversely, cognitive impairment could be
an independent cardiovascular risk factor (O’Donnell et
al., 2012). A recent study reports the prevalence of cog-
nitive impairments in patients with Coronary Artery Dis-
ease (CAD), higher than previously reported (Eftekhari
et al.,, 2018). Eicosapentaenoic Acid (EPA) is an n-3
Polyunsaturated Fatty Acid (PUFA) that may be respon-
sible for fish oil benefits. Studies have shown that in-
take of EPA is associated with reduced risk of cognitive
impairment (Morris et al., 2003; Yagi et al., 2014) and
CAD (Yokoyama et al., 2007). Contrary to n-3 PUFA,
a high concentration of Arachidonic Acid (AA), an n-6
PUFA, and a low ratio of serum EPA to AA (EPA/AA
ratio) are associated with major adverse cardiac events
(Matsuzaki et al., 2009; Ueeda et al., 2011). However,
the results of cross-sectional and longitudinal studies

examining the association between EPA and AA with
cognitive performance are inconsistent, with some stud-
ies showing association (Kalmijn et al., 2004; Tokuda et
al., 2014), and other studies showing no association (van
de Rest et al., 2009; Yagi et al., 2014). Therefore, the
current study aimed to explore the association between
cognitive function and EPA and AA in a sample of Ira-
nian CAD patients.

2. Materials and Methods
2.1. Patients and study design

The study population consisted of 179 patients with
CAD referred to the Cardiology Ward at Shahid Beheshti
University Hospital in Qom, a city in the central region
of Iran, between March and October 2018. Serum EPA
and AA levels of the participants were measured. Be-
sides, the patients underwent Mini-Mental State Exami-
nations (MMSE) and Montreal Cognitive Assessment
(MoCA) to screen their cognitive function. The inclu-
sion criteria were a history of myocardial infarction, an-
giographic evidence of at least 50% stenosis in at least 1
coronary artery, evidence of exercise-induced ischemia,
or history of coronary revascularization. Those with a
history of myocardial infarction in the last month, pa-
tients with neurocognitive problems documented in the
medical record, substance abuse within the past 5 years,
symptomatic active malignant or liver diseases, and the
patients who had used fish oil supplements or fatty acid-
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containing drugs, were excluded from the study. More-
over, patients unable to fill out the questionnaires did not
meet the inclusion criteria.

The study population filled up a demographic parameters
questionnaire, including age, gender, education, and Body
Mass Index (BMI) (which was calculated). Furthermore,
their serum fatty acid composition, including levels of EPA
and AA, were measured by gas-liquid chromatography at
the hospital laboratory. Cognitive function was evaluated
by MMSE, which is a widely-used screening tool for the
assessment of cognitive function (Folstein, Folstein, &
McHugh, 1975) and MoCA (Nasreddine et al., 2005).

2.2. Statistical analysis

Descriptive analyses were expressed as the Mean+SD.
The Pearson correlation analyzed the correlations between
variables. All statistical analyses were performed in SPSS
V. 22. Statistical significance was defined as P<0.05.

Table 1. Demographic characteristics of participants
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3. Results

The patients’ demographic characteristics are present-
ed in Table 1. The Mean+SD MMSE and MoCA scores
were 22.64 (4.77) and 17.06 (5.82), respectively, indicat-
ing that participants generally had mild cognitive impair-
ment (Eftekhari et al., 2018).

As shown in Table 2, we could not find any significant
correlation between EPA and AA with cognitive impair-
ment (both MMSE and MoCA scores) (P>0.05). How-
ever, considering other variables, the correlation between
BMI and EPA/MoCA was significant (P<0.05). The cor-
relation between age and MMSE/MoCA was signifi-
cant too (P<0.001), and the correlation between sex and
MMSE/MoCA was significant as well (P<0.001).

4. Discussion

The participants of the present study generally had
mild cognitive impairment. However, the study did not
reveal any significant correlation between serum levels

Variable No. Min. Max. Mean1SD
Age 179 32 85 58.99+10.07
BMI 179 18.78 47.95 28.26+4.11
AA 179 0.80 179 17.03+5.97
EPA 179 1 2281 157.60+33.45

MMSE 179 10 30 22.64+4.77
MoCA 179 3 29 17.06+5.82

Table 2. Correlation among PUFAs, MMSE/MoCA scores and demographic charactesistics

Variable EPA A.A MMSE MoCA Age BMI Sex DM Education
EPA 1
AA 0.93** 1
MMSE 0.02 -0.02 1
MoCA 0.07 0.05 0.86** 1
Age -0.08 -0.05 -0.28** -0.37** 1
BMI -0.15* -0.14 0.12 .15%* -0.20** 1
Sex -0.01 -0.03 0.39** 0.34** 0.06 -0.17* 1
DM -0.03 0.02 -0.07 -0.04 0.10 0.13 -0.16* 1
Education 0.10 0.10 0.64** 0.64** -0.30** 0.02 0.37** -0.13 1

*Significant (P<05); **Significant (P<0001).
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of EPA and AA with cognitive impairment. Moreover,
the results indicated that BMI was significantly associ-
ated with EPA/MoCA; age significantly was associated
with MMSE/ MoCA, and the correlation between sex
and MMSE/MoCA was significant, too. Some studies
have confirmed the influence of CAD and its risk fac-
tors upon the incidence of degenerative brain patholo-
gies and consequent cognitive impairment (Abete et al.,
2014; Eftekhari et al., 2018), which are consistent with
the results of this study. Another study showed that se-
rum EPA concentration was associated with cognitive
function in patients with CAD (Yagi et al., 2014) and
middle age (Kalmijn et al., 2004).

On the other hand, a few small studies have reported
the benefits of EPA in people with confirmed dementia
(Boston, Bennett, Horrobin, & Bennett, 2004). These
results are challenged by the findings of longitudinal
analyses, over 6 years of follow-up by van de Rest and
colleagues. They did not show any significant associa-
tions between EPA intake and cognitive change (van de
Rest et al., 2009). This result is in accordance with our
findings that support no association between PEA and
cognitive function.

Regarding AA, although there are few studies consistent
with this study, Yagi et al. (2014) found no relationship
between MMSE and AA in patients with CAD (Yagi et
al., 2014). On the other hand, Tokuda et al (2014)’ find-
ings suggest that lower serum AA levels were associated
with cognitive function in older men (Tokuda et al., 2014).
Another study showed that the serum levels of dihomo-
y-linolenic acid (DGLA) and n-6 PUFA were associated
with cognitive function in patients with CAD (Ishihara et
al., 2019). It seems that further studies are needed with big
enough sample sizes within diverse races.

5. Conclusion

Although subjects with CAD generally had mild cog-
nitive impairment, no significant correlation is found be-
tween serum EPA and AA levels with cognitive function.
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