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Mehmet Kalayci 1 and Evrim Gul 2
2.

1.
Department of Medical Biochemistry, Elazig Fethi Sekin City Hospital, Elazig, Turkey
Department of Emergency Medicine, Faculty of Medicine, Firat University, Elazig, Turkey

SUMMARY
Background: Acute myocardial infarction is one of the leading causes of morbidity and mortality worldwide. Eotaxin-1, an eosinophil-specific chemoattractant, has been shown to be overexpressed in human atherosclerotic lesions. Eotaxin-1 levels are higher in coronary artery disease patients than in healthy individuals. In this study, we
aimed to determine the eotaxin-1 concentrations of patients with myocardial infarction and to investigate the role
of eotaxin-1 in myocardial infarction.
Methods: The study included 42 patients diagnosed with AMI (patients with suspected AMI based on history,
physical examination, ECG, and biochemical markers and confirmed by angiography) and 40 healthy controls.
Plasma eotaxin-1 levels were determined by enzyme-linked immunosorbent assay (ELISA).
Results: Eotaxin-1, troponin-I, CK, and CKMB levels were statistically higher in the patient group than in the
control group. ROC analysis demonstrated that eotaxin-1 gave a sensitivity of 93% and a specificity of 48% once
the cutoff value was 341.6 pg/mL. Additionally, the ROC analysis showed that troponin I yielded a specificity of
100% and a sensitivity of 91% when the cutoff value was 0.025 µg/L.
Conclusions: Eotaxin-1/eosinophils appear to have a role in coronary artery disease independent of known risk
factors. Accordingly, this study and recent studies suggest that eotaxin-1 may be useful in the diagnosis of AMI in
addition to other cardiac markers.
(Clin. Lab. 2022;68:xx-xx. DOI: 10.7754/Clin.Lab.2021.210806)
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INTRODUCTION
Acute myocardial infarction (AMI) continues to be one
of the leading causes of mortality and morbidity in developed and developing countries [1]. Approximately
17.8 million people died from cardiovascular diseases
worldwide in 2017 [2,3].
Myocardial injury is defined as the presence of elevated
cardiac troponin values (cTn) with at least one value
above the 99th percentile upper reference limit (URL).
AMI is diagnosed when there is clinical evidence of
acute myocardial ischemia with acute myocardial injury
and an elevation and/or a decrease in cTn values with at
least one value above the 99th percentile upper reference limit and at least one of the following: myocardial
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ischemia symptoms; new ischemic ECG changes; development of pathological Q waves; visualization of
new regional wall motion disorder or new loss of myocardium in a pattern consistent with ischemic etiology;
identification of coronary thrombus by angiography or
autopsy [4].
Currently, cardiac troponin (cTn) is the most sensitive
and specific biochemical biomarker for the diagnosis of
myocardial necrosis. Troponin I and troponin T are considered the gold-standard for the diagnosis of AMI. Increased plasma cTn content has been demonstrated in
many cardiovascular diseases other than acute myocardial infarction, including acute or chronic heart failure,
aortic dissection, myocarditis, cardiomyopathy, atrial fibrillation, and stroke [5]. Usually, AMI is caused by
coronary artery disease and occurs as a result of rupture
or erosion of the atherosclerotic plaque [4,6].
Eotaxin-1 is an eosinophil-specific chemoattractant
found to be highly expressed at sites of vascular pathology [7]. In a study, eosinophil accumulation was detected in thrombi taken from patients presenting with AMI.
Eotaxin-1 exerts its effects by activating CCR3 receptors, which are also present on basophils and T lymphocytes. Although eosinophils are rarely detected in atherosclerosis, increasing evidence suggests that eotaxin-1
may be involved in the atherosclerotic process. Overexpression of eotaxin, CCR3 mRNA, and protein has been
demonstrated in atherosclerotic plaques [8]. This indicates the role of eotaxin in vascular inflammation. The
fact that eosinophils play a pathological role in the heart
has been suggested. Eotaxin-1 has been shown to be
produced mainly by cardiac fibroblasts with interstitial
localization in the heart [9].
It seems possible in the future that there may be some
biomarkers of acute coronary syndrome which have potential clinical value. A number of studies have been
conducted to find new cardiac markers. In this study,
we aimed to determine and compare the eotaxin-1 concentrations of patients with myocardial infarction and
the control group.

patient groups in a tube containing aprotinin (BD Vacutainer K3EDTA/Aprotinin, Plymouth, UK). The obtained blood samples were centrifuged at 4,000 rpm for 10
minutes, and the plasmas were put into small volume
tubes to be studied and stored at -70℃ until the study
day.
Cholesterol, HDL, LDL, triglyceride, CK, and CKMB
levels were analyzed in a Siemens Advia 1800 autoanalyzer (Siemens Healthcare Diagnostic Inc., Tarrytown,
NY, USA), Troponin I levels were analyzed in a IQT90
FLEX immunoassay analyzer (Radiometer Medical
ApS, Bronshoj, Denmark).
Plasma eotaxin-1 levels were studied using the Human
Eotaxin-1 ELISA kit (Sunred Biological Technology,
catalog no.: 201-12-0113, Shanghai, China) in accordance with the operating procedures specified in the kit
catalogues. Washing and incubation of the plates were
done by CombiWash device (Human Diagnostics,
Wiesbaden, Germany). Absorbance measurements were
performed on the Chromate 4300 Microplate Reader
(Awareness Technology, Palm City, FL, USA). The intra-assay and inter-assay coefficient of variation for
plasma eotaxin-1 were found to be < 10% and < 12%,
respectively. The sensitivity of the eotaxin-1 kit was
2.156 pg/mL. The recovery value of the eotaxin-1 was
95 - 104%. The assay range of the eotaxin-1 kit was 2.5
- 720 pg/mL.
The data obtained in the study were given as mean 
standard deviation. Before comparing the groups, normality of the data distribution was checked with the
Kolmogorov-Smirnov test. Chi-squared test was used
for non-parametric parameters. Student's t-test and
Mann-Whitney U tests were used for comparisons between groups, and Pearson’s correlation was used to examine the relationships between the parameters within
the groups. p-values < 0.05 were considered to be the
lowest level of significance.

RESULTS
Demographic and biochemical data of the groups are
given in Table 1. There was no statistical difference between the groups in terms of gender distribution (p >
0.05). In addition, significant differences were found in
CK, CK-MB, troponin I, LDL, and HDL levels between
the groups (Table 1).
Plasma eotaxin-1 levels were determined as 413.75 ±
152.8 pg/mL in the control group and 494.34 ± 162.6
pg/mL in the patient group. Plasma eotaxin-1 levels in
the patient group were statistically higher than the control group (p < 0.05) (Table 1).
A positive correlation existed between eotaxin-1 levels
with troponin I (r = 0.277, p = 0.075), CK (r = 0.254,
p = 0.104), and CKMB (r = 0.260, p = 0.097) in the patient group. However, these correlations were not statistically significant.
According to the ROC analysis, eotaxin-1 yielded a sensitivity of 93% and a specificity of 48% once the cutoff

MATERIALS AND METHODS
A total of 42 patients presenting to the Emergency Department of the Medical Faculty Hospital with the complaint of chest pain and were diagnosed with AMI and
40 healthy controls were included in the study. Patients
had a history, physical examination, ECG, and biochemical markers which indicated AMI and their diagnosis had been confirmed by angiography. In the emergency department, blood samples were taken from patients with suspected AMI at the time of admission. Patients who received a definite diagnosis as a result of
angiography were included in the study. All participants
were informed about the study and approval was obtained from the Ethics Committee of Firat University (dated
19.07.2018, meeting no. 13, decision no. 28).
In the study, samples were taken from the control and
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Table 1. Demographic and biochemical data of the control and patient groups.
Control (n: 40)

AMI (n: 42)

p-value

Gender (F/M)

14/26

13/29

1.00

Age (years)

51.8 ± 7.0

57.5 ± 8.9

0.030

Cholesterol (mg/dL)

201.4 ± 22.3

214.0 ± 44.6

0.318

HDL (mg/dL)

45.4 ± 9.8

40.1 ± 6.3

0.045

LDL (mg/dL)

125.1 ± 18.9

140.8 ± 41.5

0.039

Triglyceride (mg/dL)

152.5 ± 49.8

167.7 ± 63.4

0.230

CK (U/L)

131.4 ± 18.5

339.5 ± 195.6

0.000

CKMB (U/L)

10.4 ± 5.9

44.52 ± 25.4

0.000

Troponin I (µg/L)

0.01 ± 0.002

1.87 ± 4.1

0.000

Eotaxin-1 (pg/mL)

413.7 ± 152.8

494.3 ± 162.6

0.004

Figure 1. ROC analysis of eotaxin-1 and troponin I tests.

value was 341.6 pg/mL. Additionally, troponin I gave a
specificity of 100% and a sensitivity of 91% when the
cutoff value was taken as 0.025 µg/L (Figure 1).

2019. The number of CVD-related deaths has increased
from 12.1 million in 1990 to 18.6 million in 2019. In
addition, coronary heart disease (CHD) is one of the
leading causes of morbidity and mortality worldwide
[10]. The most common form of CHD is acute myocardial infarction. Myocardial infarction can cause damage
or death of heart muscle tissue due to prolonged ischemia and hypoxia [11]. Therefore, early diagnosis is vital. The patient's history and clinical findings, electrocardiographic examination, and biochemical markers

DISCUSSION
Cardiovascular diseases (CVD) continue to be the leading cause of the disease burden globally. CVD cases increased from 271 million in 1990 to 523 million in
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have been the main methods for diagnosing MI, but
ECG changes occur in only 57% of AMI patients [12].
Therefore, we need accurate, easily accessible, and costeffective cardiac markers for better diagnosis of AMI,
which mostly occurs as a result of coronary artery disease. Endothelial dysfunction, plaque formation of lipids and smooth muscle, and inflammation cause atherosclerotic plaque. Rupture or erosion of the atherosclerotic plaque causes narrowing of the arteries and obstruction of blood flow, resulting in AMI [13]. Prospective
studies suggest that eosinophils may play a role in
coronary atherosclerosis [14,15]. Eosinophil count is
thought to be associated with increased risk and prevalence of CHD [16]. An increase in blood eosinophil
counts for at least 5 days has been reported after acute
myocardial infarction (AMI), mostly at the infarct site
[17]. It has been shown that eotaxin-1, an eosinophilspecific chemoattractant, is overexpressed in human
atherosclerotic lesions. Eotaxin-1 levels are higher in
coronary artery disease patients than healthy individuals
[7,18,19].
This study examined levels of eotaxin-1, which has
been shown to be produced primarily by cardiac fibroblasts with interstitial localization in the heart [9]. Eotaxin-1 levels were found to be higher in AMI patients
compared to the healthy control group. In the ROC
analysis, when the cutoff value for eotaxin-1 was 341.6
pg/mL, the sensitivity was calculated as 93% and specificity was 48%. When the cutoff value for troponin I
was 0.025 µg/L, the sensitivity was measured as 91%
and specificity was 100%. In addition, a positive correlation was found between eotaxin-1 levels and troponin
I in the patient group. These findings are consistent with
previous studies [7,18-20]. In a study conducted in
2020, Li et al. reported that eotaxin-1 has an important
role in sepsis-induced myocardial damage. They also
stated that there is a positive correlation between circulating eotaxin-1 levels and the severity of myocardial
damage in septic patients [21].
There are studies indicating that there is no relationship
between circulating eotaxin levels and coronary atherosclerosis. In their study, Mosedale et al. found that there
is no difference in eotaxin levels between patients with
coronary heart disease and the control group [22]. To
date, 3 eotaxins have been identified, namely eotaxin-1,
eotaxin-2, and eotaxin-3 [23]. Eotaxin-1 levels have
been investigated in studies which showed that eotaxin1 levels are higher in patients with coronary artery disease than healthy individuals. In the study of Mosedale
et al., it is not clear which type of eotaxin was studied
[22]. In another study, Sheikine et al. concluded that the
presence of a polymorphism in the eotaxin gene does
not have a clear relationship between plasma eotaxin-1
levels, biochemical risk indicators, and the degree of
coronary artery stenosis [24]. Patients who had myocardial infarction, were treated in coronary intensive care
unit, and survived were included in the aforementioned
study. Plasma eotaxin levels were analyzed several
years after AMI. We think that no difference was de-

tected as plasma eotaxin samples were not taken at the
time of myocardial infarction. In addition, it should be
considered that different experimental designs, different
characteristics of the subjects included in the study, ethnic differences, and medical treatments may cause these
differences.
Increasing evidence and results of this study support
that eotaxin-1 may play a role in the atherosclerotic process. Increased levels of eotaxin-1 in atherosclerotic lesions indicate a potential role of eotaxin in vascular inflammation [25]. Gene and sequence variants that affect
the eosinophil count and a polymorphism in the eotaxin
gene that affects the eosinophil count are thought to be
associated with an increased risk of myocardial infarction [19,26]. In addition, eotaxin plays a role in endothelial inflammation and vascular smooth muscle cell
migration [27]. Eotaxin is overexpressed in injured arteries and smooth muscle cell-rich areas of atherosclerotic plaques. This suggests that eotaxin may regulate
smooth muscle cell migration and contribute to the progression of atherosclerosis [28].
Eotaxin-1/eosinophils appear to have a role in coronary
artery disease independent of known risk factors. Accordingly, recent studies have suggested that eotaxin-1
may be useful in the diagnosis of AMI in addition to
other cardiac markers, but these studies are limited.
Therefore, the ability of eotaxin-1 to detect cardiac
damage needs to be explored and clarified with larger
samples.
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