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Eosinophil percentage as a new prognostic
marker in patients with ST-segment elevation
myocardial infarction undergoing primary
percutaneous coronary intervention
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Abstract: Background: In addition to proinflammatory properties, eosinophils can stimulate platelet activation and enhance prothrombotic pathways.
In this study, we aimed to investigate the association between the eosinophil percentage (EOS%) and major adverse cardiac events (MACE) in patients
with ST-segment elevation myocardial infarction (STEMI). Methods: This study enrolled a total of 1,909 patients who were diagnosed with STEMI.
Ventricular arrhythmia, reinfarction, the need for cardiopulmonary resuscitation, target vessel revascularization, congestive heart failure, and
cardiovascular mortality during index hospitalization were defined as MACE. Results: Three hundred and eighty patients (19.7%) reached the
combined endpoint with MACE. The rates of inhospital mortality and MACE were significantly higher in low EOS% group as compared to high
EOS% group (4% vs. 1.1%, p<0.01 and 32.8% vs. 11.3%, p<0.01, respectively). On multivariate logistic regression analyses, EOS%
(OR=0.44, p<0.01) was found to be one of the independent predictors of MACE. The EOS% lower than 0.60 on admission predicted inhospital
MACE with a sensitivity of 68% and a specificity of 72% (AUC: 0.684, p < 0.01). Conclusions: Low EOS% on admission may be associated with high
inhospital MACE in STEMI patients. EOS% may be used as a novel biomarker for risk stratification of these patients.

Keywords: complete blood counts, eosinophil percentage, inflammation, major adverse cardiac events, myocardial infarction

significantly increase during myocardial infarction,
percentage and number of eosinophils (EOSs) decrease

Introduction

Cardiomyocyte necrosis in acute ST-segment elevation
myocardial infarction (STEMI) triggers an intense sterile
inflammatory response by generating damage-associated
molecular signaling [1, 2]. In order to repair the heart,
both local and systemic inflammatory activity including
elevated cytokines, activated peripheral leukocytes, and
platelets have been documented in patients with STEMI.
However, excessive immune feedback may cause harm
and markers of inflammation, mainly leukocytes and
platelet indices have emerged predictors of adverse clini-
cal outcomes [3]. Although white blood cell counts

in peripheral blood. Rupture of coronary atheroma lead-
ing to activation of platelets and thrombus formation is
the main mechanism in the pathophysiology of acute
STEMI. Besides proinflammatory properties, EOSs stim-
ulate platelet activation and aggregation and enhance
prothrombotic pathways by stimulating endothelial cells
to expose tissue factor. EOS, platelet, and endothelium
interplay are crucial for thrombus formation. EOS pro-
motes platelets and vasculature to proadhesive and pro-
thrombotic phenotype [4]. Hypereosinophilic syndromes
result in thrombotic complications with eosinophilic

This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License, which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purposes, provided the
original author and source are credited, a link to the CC License is provided, and changes — if any — are indicated.

DOI: 10.1556/1646.11.2019.17

146

ISSN 2061-1617 © 2019 The Author(s)




Guner et al.

infiltrates [5-8]. Moreover, EOS has been postulated as
mediators of thrombosis during acute coronary
syndromes. Decreased cosinophil percentage (EOS%)
was related to increased platelet count in STEMI. EOS
infiltration has been observed in coronary arterial throm-
bi. Deposition of EOS in the thrombi where they
degraded was the suspected mechanism of EOS% reduc-
tion in peripheral blood [9]. Notably, the decreased EOS
% has been related to serious myocardial damage [10, 11].
However, prognostic significance of EOS% has not yet
been evaluated in STEMI patients treated with primary
percutaneous coronary intervention (PCI). The aim of
this study was to investigate the association of EOS% on
admission with major adverse cardiac events (MACE) in
patients with STEMI.

Methods

In this retrospective, single-center, observational clinical
study, we evaluated medical records of patients who were
admitted to our emergency department with acute
STEMI and underwent primary PCI within 12 h of the
onsct of symptoms between January 2011 and March
2015. Inclusion criteria included presence of typical
ongoing chest pain lasting for >30 min and ST elevation
of at least >2 mm in at least two contiguous leads or
new-onset complete left bundle-branch block. The base-
line demographic, clinical, and angiographic features and
laboratory test results on admission were obtained from
hospital files and computer records. Hospital records and
state-wide death registry database were analyzed for
evaluation of inhospital MACE. Patients with clinical
evidence of active cancer, hematological proliferative
disorders, hypercosinophilic syndrome, occult or active
parasitic infection, chronic inflammatory disease, receiv-
ing steroid therapy for autoimmune disease before
primary PCI, and patients whose medical records had
not been accessed were excluded. Ultimately, 1,909
patients were included in the study. Inhospital MACE
was reported as the clinical outcome. The study was
approved by the local scientific ethical committee and
complied with the Declaration of Helsinki.
Hypertension was defined based on the use of
blood pressure-lowering drugs at admission, systolic
pressure >140 mmHg or diastolic pressure >90 mmHg
during measurements. Anemia was defined as baseline
hemoglobin levels <13 g/dl in males and <12 g/dl in
females. Estimated glomerular filtration rate was
calculated using the Modification of Diet in Renal
Disease Formula [12]. Patients were considered to have
hyperlipidemia if they were being treated with lipid-
lowering drugs at the time of admission or had abnormal
fasting lipid test results according to guidelines [13].
Smoking status was defined based on the current
regular use of cigarettes. Patients being treated with
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glucose-lowering drugs or had a fasting plasma glucose
concentration >7 mmol/L or a non-fasting plasma
glucose concentration >11.1 mmol /L. were considered
to have diabetes mellitus (DM). Contrast-induced ne-
phropathy (CIN) was defined based on either an increase
in serum creatinine greater than 25% or an absolute raise
in serum creatinine of 0.5 mg/dl within 72 h of admin-
istration of radiocontrast [ 14]. On admission, the clinical
status of patients was defined according to the Killip
classification [15].

All of PCI procedures were performed either by fem-
oral approach with a 6F guiding catheter, and 300 mg
chewable aspirin, 600 mg loading dose of clopidogrel on
admission, and 70 U/kg intravenous standard heparin
were administered to all patients. Non-ionic, iso-osmolar
or non-ionic, low-osmolar contrast media were used. The
use of glycoprotein IIb/IIla receptor blocker (tirofiban)
was left to the primary operator’s discretion. Occlusion of
the infarct-related artery was crossed using a guidewire,
direct stenting was implanted whenever possible; in the
remaining cases, manuel thrombus aspiration and/or
balloon predilatation was carried out. The type of stent
used was left to the operator’s judgment. If the lesion
anatomy was not suitable for stenting, only balloon
dilatation was performed. Multivessel disease was de-
scribed as the presence of >50% stenosis in at least two
or more major epicardial arteries.

After the procedure, all patients were transferred to
coronary intensive care unit and guideline-based cardiac
medications were administered at the maximum tolerated
doses. A successful intervention was described as a
reduction in residual stenosis to <20% by balloon angio-
plasty or successful stent deployment at the desired
position with a residual stenosis <10% followed by throm-
bolysis in myocardial infarction grade 3 flow in the
infarct-related artery [16]. If could not achieved, it was
deemed unsuccessful.

Ventricular arrhythmia (ventricular fibrillation and
ventricular tachycardia), reinfarction, the need for cardio-
pulmonary resuscitation, target vessel revascularization
(TVR), congestive heart failure (New York Heart Asso-
ciation functional class >3), and cardiovascular mortality
(unexplained sudden death, death from acute STEMI,
heart failure, and arrhythmia) during index hospitaliza-
tion were regarded as MACE. Reinfarction was defined
according to guideline for the universal definition of
myocardial infarction [17]. TVR was defined as the need
for PCI or surgery due to restenosis or reocclusion of the
infarct-related artery.

Echocardiography (Vivid 3 system; General Electric
Company, Milwaukee, WI, USA) was performed in all
patients after PCI, and left ventricular ejection fraction
(LVEF) was calculated from apical four- and two-cham-
ber views using the modified Simpson biplane method.

An antecubital venous blood sample was drawn upon
admission to the emergency department from each
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patient before administration of any medication. Complete
blood counts, which included hemoglobin, platelets, and all
the percentages of white blood cell subtypes (neutrophils,
lymphocytes, EOSs, monocytes, and basophils), were
analyzed using an automatic blood counter (Cell-dyn
3700; Abbott, Wiesbaden, Germany). C-reactive protein
(CRP) levels were measured on Cobas Integra analyzer
(Roche Diagnostics, Istanbul, Turkey) using turbidimetric
method. Other biochemical parameters including lipid
profiles were measured by virtue of commercially available
methods and kits. Electronic database of hospital was
checked to gather the results.

Statistical analyses

All statistical analyses were carried out using SPSS statis-
tical software, version 20.0 (SPSS Inc., IBM corp.,
Chicago, IL, USA). Quantitative variables were presented
as mean =+ standard deviation, and qualitative variables
were expressed as a percentage. All variables were sub-
jected to Kolmogorov—Smirnov test to assess normality of
distribution. Pearson’s y? test and Fisher’s exact test were
used to compare dichotomous variables. Student’s #-test
or Mann-Whitney U test were used to compare contin-
uous variables as appropriate. Comparison of multiple
mean values was fulfilled using the Kolmogorov—Smirnov
test or analysis of variance as appropriate. Spearman’s rank
test was performed to define the correlations. Multiple
logistic regression analysis was carried out to evaluate the
independent predictors of inhospital MACE, after
correction for baseline confounding factors (clinical and
demographic variables with a p value < 0.05), which were
entered in the model in block. Hosmer—Lemeshow
goodness of fit statistics were used to assess model fit.
Receiver operating characteristic (ROC) curves were
used to identify the best predictive value of EOS%.
Coefhicients with 95% confidence intervals were
presented. A p value <0.05 was considered as significant.

Results

The study population consisted of 1,909 patients who
suffered from acute STEMI [male: 1552 (81.3%), mean
age: 54.4+13.2 years]. Three hundred and eighty
patients (19.7%) reached the combined endpoint of
MACE in the study population: 45 (2.3%) had reinfarc-
tion, 80 (4.1%) had TVR, 139 (7%) had decompensated
heart failure, 33 (1.7%) had ventricular tachycardia and/
or ventricular fibrillation, 39 (2%) had cardiopulmonary
arrest, and 47 (2.4%) died during inhospital follow-up
due to cardiac causes. The comparison of the demograph-
ic, clinical, and laboratory characteristics of the patients
with and without MACE was demonstrated in Table I.
Age, the frequency of male sex, hypertension, DM, Killip
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class 3 or 4, PCI history, CABG history, multivessel
disease, unsuccessful PCI, CIN, and CRP were signifi-
cantly higher in patients with MACE. However, LVEF
and EOS% were found to be significantly lower in patients
with MACE than those without MACE. The ratios of
EOS% to other white blood cell subtypes have also been
investigated. However, there was no significant difference
between the groups in this regard. In ROC curve analysis,
EOS% lower than 0.60 on admission predicted inhospital
MACE with a sensitivity of 68% and a specificity of 72%
(area under the curve: 0.684; p<0.01) (Fig. 1). The
study subjects were divided into two groups according to
cut-oft value of EOS% derived from ROC analysis. Seven
hundred and seventy-three subjects constituted the low
EOS% group (Group 1) and 1,136 subjects were gath-
ered into the high EOS% group (Group 2). Table 11
demonstrates the comparison of the demographic, clini-
cal, and laboratory characteristics of the groups. Smoking
was more prevalent in the high EOS% group. On admis-
sion, the Killip class of the patients in Group 1 was higher
(class 2 /3) than those in Group 2. The mean white blood
cell count (p<0.01), platelet count (p<0.01), mean
platelet volume (p<0.01), and CRP (p<0.01) were
significantly higher in Group 1 than Group 2. The
patients in Group 1 had worse outcomes after interven-
tion compared to Group 2 (p < 0.01). Furthermore, the
patients with low EOS% had significantly greater levels of
peak troponin I. In addition, the incidence of CIN was
greater in Group 1. The rates of inhospital mortality and
MACE were significantly higher in Group 1 compared to
Group 2 (4% vs. 1.1%, 32.8% vs. 11.3%; p<0.01 and
p<0.01).

The univariate associates of MACE were taken into
multivariate logistic regression analysis. The independent
predictors of MACE were shown in Table 111. According
to multivariate logistic regression analyses: increased age,
male sex, the presence of DM, high CRP, low LVEE,
unsuccessful PCI, Killip class 3/4, and low EOS% were
found to be independent predictors of MACE in patients
with STEMI who underwent PCI. Hosmer-Lemeshow
test showed that our model fit the data well (p=0.21).

Discussion

This study analyzed the association between EOS% and
inhospital outcomes in STEMI patients who underwent
primary PCI. Our main finding was that along with
advanced age, male sex, the presence of Killip class 3 /4,
unsuccessful PCI, low LVEEF, presence of DM, and high
CRP, low EOS% independently predicted the MACE.
Acute myocardial infarction (AMI)-induced systemic
inflammatory response is complex and involves several
different blood cell types and different plasma inflamma-
tory mediators. Peripheral markers of this response are
accepted as predictors of adverse clinical outcomes and

ISSN 2061-1617 © 2019 The Author(s)




Guner et al.

Table I || Comparison of demographic, clinical, and laboratory parameters of the groups according to the presence of MACE

Parameters All patients (N=1,909) MACE (+) (N=380) MACE (-) (N=1,529)  p value
Age (years) 544+12.6 58.3x11.6 534+12.5 0.023
Gender: male [# (%)] 1,552 (81.3) 327 (86.1) 1225 (80.1) 0.006
Hypertension [# (%)] 484 (25.4) 112 (29.5) 372 (24.3) 0.039
Diabetes mellitus [ (%)] 530 (27.7) 127 (33.4) 403 (26.4) 0.004
Dyslipidemia [7 (%)] 503 (26.3) 101 (26.6) 402 (26.3) 0.897
Smoking [7 (%)] 599 (31.4) 109 (28.7) 490 (32.0) 0.206
Killip class 3 or 4 [7 (%)] 0 (2.6) 9 (5.0) 31 (2.0) 0.001
PCI history [# (%)] 327 (17.1) 79 (20.8) 248 (16.2) 0.034
CABG history [7 (%)] 5(2.3) 15 (3.9) 30 (2.0) 0.023
Hemoglobin (g/dl) 13.6+1.6 135+1.5 13.7+1.6 0.129
WBC count (10°/pl) 122+4.6 12.6+4.3 121+4.1 0.087
Neutrophil percentage (%) 72.6+11.5 729+10.9 725+119 0.112
Lymphocyte percentage (%) 19.8+3.7 19.6 +3.6 19.8+3.6 0.345
Monocyte percentage (%) 59+14 58+1.3 59+1.1 0.478
Eosinophil percentage (%) 1.19+0.34 094+0.13 1.24+0.63 <0.001
Basophil percentage (%) 0.7+04 0.6+0.3 0.7+04 0.241
Platelet count (10°/pl) 24924785 2475+81.4 249.6 +63.8 0.239
MPV (fL) 89+14 9.1+13 88+15 0.745
Total cholesterol (mg/dl) 179.1 +44.5 175.6 +46.9 179.9 +43.5 0.349
LDL (mg/dl) 109.5+37.9 107.6 +38.9 109.9 +33.7 0.257
HDL (mg/dl) 345+10.1 341+9.3 346+115 0.789
Triglyceride (mg/dl) 158.4+92.3 155.6 +93.7 159.1 +89.5 0.235
Creatinine (mg/dl) 0.88+0.35 093+0.22 0.86+0.43 0.645
GFR (ml/min/1.73 m?) 98.2+33.6 95.7+324 98.8+35.7 0.283
LVEF (%) 46.2+10.2 353+9.7 489+11.38 <0.001
Peak troponin I (ng/dl) 33.6+18.2 347+19.8 33.3+15.3 0.219
CRP (mg/L) 52+26 79+39 45+22 <0.001
Culprid artery

LAD [z (%)] 825 (43.2) 158 (41.6) 667 (43.6) 0.508

CX [n (%)] 290 (15.2) 55 (14.5) 235 (15.4)

RCA [# (%)] 686 (35.9) 140 (36.8) 546 (35.7)

Others [7 (%)] 108 (56.6) 27 (7.1) 1(5.3)
Multivessel disease [7 (%)] 368 (19.3) 87 (22.9) 281 (18.4) 0.046
Stent length (mm) 99+0.3 9.7+04 99+0.3 0.648
Stent size (mm) 25+1.3 26+14 25+1.2 0.875
Unsuccesstul PCI [7 (%)] 137 (7.2) 43 (11.3) 94 (6.1) <0.001
CIN [# (%)] 125 (6.5) 34 (8.9) 91 (6.0) 0.034

Hemodialysis for CIN [# (%)] 13 (0.7) 3(0.8) 10 (0.7) 0.774

CABG: coronary artery bypass graft surgery; CIN: contrast-induced nephropathy; CRP: C-reactive protein; CX: circumflex artery; LVEF: left
ventricular e¢jection fraction; GFR: glomerular filtration rate; HDL: high-density lipoprotein; LAD: left anterior descending artery; LDL: low-density
lipoprotein; MACE: major adverse cardiac events, MPV: mean platelet volume; PCI: percutaneous coronary intervention; RCA: right coronary artery;
TG: triglyceride; WBC: white blood cell
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Fig. 1. Receiver operating characteristic curve and area under the

curve showing the ability of eosinophil percentage to
predict major adverse cardiac events in patients with
ST-segment elevation myocardial infarction

found valuable in risk stratification of patients with AMI
[18]. Of those inflammatory markers, CRP has been
extensively investigated. Accordingly, we have found that
higher levels of CRP on admission were independently
correlated with inhospital MACE.

Recently, EOSs have gained much more attraction.
They play a major role in thrombogenesis, inflammation,
and endothelial damage [19]. They are endowed with
different granules containing specific molecules released
upon activation by an immune provocation. Stimulation
of the coagulation pathway, platelet activation and ag-
gregation, endothelial dysfunction, vasoconstriction, and
direct induction of thrombus formation are some effects
of those candidate molecules [20]. Namely, tissue factor
cither directly secreted from EOS or exposed on endo-
thelial cells consequent to EOS peroxidase stimulation is
accused for occlusions in arterial system. EOS and their
granule proteins were detected within the necrotic and
thrombotic lesions in the endocardium and in the walls of
small blood vessels. Clinical manifestations of these pro-
coagulant and prothrombotic issues are well described in
patients with peripheral eosinophilia such as hypercosi-
nophilic syndromes [21, 22]. Furthermore, relatively
high peripheral EOS content has been found in patient
with vasospastic angina, unstable angina pectoris, instent
restenosis, coronary slow flow, and syndrome X [23-27].
After 20 years of follow-up, EOS level was significantly
associated with increased risk of future cardiovascular
events, and EOS cationic protein was defined as a new
biomarker of coronary atherosclerosis [28]. Accumulat-
ing evidence provided EOS to be an independent predic-
tor for both the development of clinically significant
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atherosclerosis and for adverse outcome in patients with
symptomatic coronary artery disease. Nevertheless, their
role in high-risk patients has not been evaluated yet.
Although peripheral cosinophilia favors thrombosis,
smooth muscle spasm, and inflammation, circulating
EOS numbers significantly decrease under stress and
acute inflammation, but granule proteins such as EOS
cationic protein may increase in blood. During inflam-
matory states without a corresponding eosinophilia, EOS
localizes in inflammatory lesions and disintegrates and
releases their content. Hillgren et al. [29] showed that
blood EOS count decreased but EOS derived-factors
increased in serum during early phase of AMI. Although
the exact mechanisms responsible for the disappearance
of EOS from the peripheral blood were not fully under-
stood, attraction of EOS to inflamed endothelium and
degradation in thrombus constitute potential underlying
mechanisms.

Platelet activation following plaque disruption togeth-
er with entrapment of circulating blood cells by fibrin
network allowing growth of thrombus is considered the
basic process for coronary arterial thrombosis leading to
STEMI [30]. The analysis of thrombotic material
obtained from the patients with acute coronary syndrome
revealed EOS between fibrin nets, which were considered
to play an important role in promoting thrombus growth
[31]. Furthermore, cosinophilic granules but not EOS
were detected in atheroma fragments. Jiang et al. found
lower peripheral EOS counts and percentages in patients
with AMI when compared with stable patients and
explained this difference by demonstrating EOS infiltra-
tion in coronary arterial thrombi specimens in patients
with AMI. Furthermore, they suggested that the de-
creased EOS% was inversely correlated with troponin I
levels, which indicated serious myocardial damage [10].
In this study, we have found higher peak troponin I levels
and lower LVEF in the low EOS% group. This is the first
study to evaluate the role of EOS% on MACE in patients
with STEMI who underwent primary PCI. Our findings
are consistent with the findings reported by Jiang et al.
and one step forward showing the clinical usefulness of
EOS%. However, Verdoia et al. [32] stated that EOS
levels were not associated with development of AMI and
no role of EOS was confirmed for myonecrosis after PCI,
but they evaluated only stable patients. STEMI and
hemodinamically unstable patients requiring urgent an-
gioplasty were excluded. In another study, preprocedural
EOS count predicted all-cause mortality only after
6 months following PCI. Furthermore, within 6 months
after PCI, mortality reduction was observed in patients
with higher EOS levels [33]. Although they focused on
low- to intermediate-risk patients undergoing PCI and
accepted STEMI as exclusion criteria, our findings over-
lap with theirs. We have found lower inhospital MACE
rate in high EOS% group. Association of low EOS levels
with worse outcome and high EOS levels with better
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Table II || Comparison of demographic, clinical, and laboratory parameters of the groups according to the eosinophil percentage

Group 1 Group 2

Parameters EOS8% <0.60 (N=773) EOS8% > 0.60 (N=1,136) p value
Age (years) 53.8+13 54.8 +12 0.114
Gender: male [# (%)] 613 (79.3) 939 (82.6) 0.112
Hypertension [# (%)] 184 (23.8) 300 (26.4) 0.225
Diabetes mellitus [7 (%)] 223 (28.8) 307 (27) 0.328
Dyslipidemia [ (%)] 187 (24.2) 316 (27.8) 0917
Smoking [# (%)] 222 (28.7) 377 (33.2) 0.043
Killip class 3 or 4 [7 (%)] 4 (4.4) 16 (1.4) <0.001
PCI history [z (%)] 145 (18.7) 182 (16) 0.103
CABG history [7 (%)] 3(1.7) 32 (2.8) 0.109
Hemoglobin (g/dl) 135+1.7 13.6+1.6 0.121
WBC count (103 /pl) 12.7 +4.6 11.8+4.6 <0.001
Neutrophil percentage (%) 73.2+10.3 72.2+10.8 0.097
Lymphocyte percentage (%) 19.9+3.6 19.7 £3.7 0.346
Monocyte percentage (%) 58+1.3 59+14 0.748
Eosinophil percentage (%) 0.35+0.09 1.66 +0.43 <0.001
Basophil percentage (%) 0.7+04 0.6+0.3 0.353
Platelet count (103/pl) 258.1+120.6 243.2+70.8 <0.001
MPV (fL) 9.03+1.1 8.8+3.3 <0.001
Total cholesterol (mg/dl) 1779 +45.2 180+43.6 0.193
LDL (mg/dl) 108.9 +37.7 109.9 +38.8 0.519
HDL (mg/dl) 38.6+10.1 31.8+10.1 0.202
Triglyceride (mg/dl) 152.9+88.1 162.2+103.5 0.093
Creatinine (mg/dl) 0.9+0.30 0.88+0.77 0.478
GFR (ml/min/1.73 m?) 97.3+339 98.9+34.9 0.379
LVEF (%) 45+10.1 47.1+£10.3 <0.001
Peak troponin I (ng/dl) 354+17.7 32.3+18.3 <0.001
CRP (mg/L) 6.7+34 42+39 <0.001
Culprid artery

LAD [# (%)] 348 (45) 477 (42) 0.811

CX [ (%)] 104 (13.5) 186 (16.4)

RCA [# (%)] 245 (31. 7) 441 (38.8)

Others [# (%)] 6(9.8 32 (2.8)
Multivessel disease [# (%)] 148 (19.1) 220 (19.4) 0.952
Stent length (mm) 10.1 +0.36 9.7+0.29 0.113
Stent size (mm) 25+1.2 25+1.5 0.881
Unsuccesstul PCI [ (%)] 73 (9.4) 64 (5.0) 0.002
CIN [# (%)] 3(8.2) 62 (5.5) 0.023
Hemodialysis for CIN [7 (%)] 8 (1) 5(04) 0.121
MACE [ (%)] 252 (32.6) 128 (11.3) <0.001
Mortality [# (%)] 31 (4) 12 (1.1) <0.001

CABG: coronary artery bypass graft operation; CIN: contrast-induced nephropathy; CRP; C reactive protein; CX: circumflex artery; LVEF: left
ventricular ejection fraction; EOS%: eosinophil percentage; GFR: glomerular filtration rate; HDL: high-density lipoprotein; LAD: left anterior
descending artery; LDL: low-density lipoprotein; MACE: major adverse cardiac events, MPV: mean platelet volume; PCI: percutaneous coronary
intervention; RCA: right coronary artery; TG: triglyceride; WBC: white blood cell
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Table IIT || The independent predictors of major adverse cardiac events in the multivariate logistic regression analyses

Parameters

Age

Gender: male
Hypertension
Diabetes mellitus
Killip class 3/4

PCI history

CABG history
Eosinophil percentage
Left ventricular ejection fraction
C-reactive protein
Multivessel disease
Unsuccesstul PCI

Contrast-induced nephropathy

OR [95% CI] p value
1.024 [1.001-1.048] 0.040
7.071 [2.473-20.222] 0.009
1.051 [0.988-1.173] 0.128
5.645 [3.252-9.801] 0.008

100.341 [7.969-126.340] <0.001
1.012 [0.989-1.032] 0.115
1.064 [0.887-1.114] 0.093
0.441 [0.301-0.646] 0.001
0.920 [0.894-0.947] 0.005
1.061 [1.010-1.155] 0.018
1.112 [0.875-1.458] 0.078
4.396 [3.200-7.560] <0.001
1.089 [0.879-1.345] 0.117

CABG: coronary artery bypass graft surgery; CI: confidence interval; OR:

outcome demonstrates that EOS actively participates in
the inflammatory process and has regulatory role in the
resolution of acute inflammation.

Determination of the severity of hemodynamic im-
pairment on admission using the Killip classification was
defined as an independent prognostic factor for adverse
events in patients with STEMI [34]. In our cohort, the
patients in low EOS% group had higher Killip class (3 /4),
which was independently related to inhospital MACE. In
accordance with previous reports, we found unsuccessful
reperfusion to be an independent predictor of unfavor-
able clinical outcomes [35].

Some limitations of this study should be taken into
account. First, since EOS have important role in throm-
bus formation and expansion, large thrombus burden in
low EOS% group may be the factor that limits the
effectiveness of infarct-related artery reopening and
enhances the extent of myocardial necrosis. However, we
did not evaluate intracoronary thrombus burden in our
patients. Second, we evaluated predictive role of EOS%
but not peripheral EOS count. Previous studies pointed
out that, within EOS indices, only decreased EOS%
indicated serious myocardial damage, and EOS count
was very low to be measured in some patients. Third, we
presented a single-center experience and used only EOS%
on admission and did not evaluate serial levels during
follow-up. Finally, we did not have data regarding long-
term follow-up of our patients.

Conclusion

In conclusion, this study confirmed the important role of
EOS in patients with STEMI who underwent primary
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odds ratio; PCI: percutaneous coronary intervention

PCI. We demonstrated that low admission preprocedural
EOS% was significantly associated with inhospital MACE
in these patients. EOS% may be a novel biomarker for risk
stratification in patients with STEMI. The prognostic
significance of our findings should be investigated in
future trials.
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