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Abstract

Background: Coronary artery ectasia (CAE) is the over-expansion of coronary arteries, which can
cause Acute coronary syndrome (ACS); its causes and pathophysiology are under research until now.
Aim of the work: Investigate a novel laboratory predictor of isolated coronary artery ectasia in
chronic stable coronary artery syndrome patients, using Big Endothelin-1(ET-1), highly sensitive
CRP, and Big Endothelin 1 / serum uric acid ratios.

Methods: Within our study, we highlight the relation between Big Endothelin 1 / serum uric acid ratio
as a predictor of isolated coronary artery ectasia; we measured big ET-1 and serum uric acid with
enzyme-linked immunosorbent assay (ELISA) in 135 patients (CAE, n=50; CAD, n=45; normal,
n=40) and assessed the connection with isolated CAE.

Results: The Big Endothelin 1/serum uric acid ratio was a significant predictor of CAE, Big
Endothelin 1/serum uric acid ratio is strongly linked with CAE by multivariate analysis (OR 95%(ClI:
0.29 (0.14-0.61), p=0.001).

Conclusions: A higher level of Big Endothelin 1 / serum uric acid ratio was a predictor independently
associated with CAE patients. These marker levels may, therefore, provide diagnostic information for
CAE patients.
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DOI: 10.48047/ecb/2022.11.12.153 myocardial infarction (heart attack), and
the strictness of any associated stenotic

lesions (narrowing of the artery) 2. The
"ectasia" describes the coronary artery
diffuse dilatation, while the "aneurysm" is
related to a focal dilatation. In the context
of CAE, a 1.5-2-fold normal coronary
artery dilatation on angiography indicates
CAE, while a dilatation larger than two-
fold is classified as a coronary aneurysmtl,

Although the reported incidence of
CAE may overestimate its actual frequency
in the general population, it remains a form
of CAD that challenges clinicians to
understand its causes, natural course, and
treatment options. Coronary artery ectasia
(CAE) can have various underlying causes,
including  atherosclerosis,  congenital

Introduction

Coronary artery ectasia (CAE) is
described by the abnormal dilation of a
coronary artery to at least one and half
times the diameter of the adjacent healthy
segment, involving at least one-third of the
entire arterial length. It is a variant of
coronary artery disease (CAD) and can
occur in 0.3-8% of coronary angiography
patients and 0.22-1.4% of autopsy series. It
may occur alone or in combination with
stenotic lesions 11,

The presence of ecstatic segments in
the coronary arteries can lead to sluggish
blood flow, which can contribute to
exercise-induced angina (chest pain),

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744 1727


javascript:popup_orcidDetail('https://orcid.org','0000-0001-5314-9114');

Big Endothelin 1/ serum uric acid ratio as a predictor of isolated coronary artery ectasia

origins, and inflammatory and connective
tissue diseases. Atherosclerosis is the most
common cause, accounting for
approximately 50% of cases. In many
patients with CAE, it coexists with
coronary artery disease (CAD),
characterized by plaque build-up in the
arteries I,

Coronary artery ectasia (CAE) is
associated with sluggish or turbulent blood
flow due to aneurysmal segments. This can
lead to an escalation of exercise-induced
angina pectoris incidence (chest pain) and
myocardial infarction (heart attack),
unrelated to the coexisting stenotic lesions
severity (narrowing of the artery). Among
patients with coronary artery ectasia
(CAE), those with pure ectasia,
constituting approximately 15% of CAE
cases, typically experience a less severe
disease progression. However, it is worth
noting that around 39% of these patients
still display indications of prior myocardial
infarction 1,

The exact pathophysiology of CAE
needs to be better defined. Still, various
factors have been implicated, including
oxidative stress, endothelial dysfunction,
enhanced platelet activity, microvascular
disease, inflammation, and exaggerated
positive vascular remodeling.
Atherosclerotic plaques lie in a depression
in the media layer of the blood vessel wall
rather than projecting into the lumen.
Arterial remodeling, which involves both
expansion and shrinkage of the artery, is a
fundamental process in coronary artery
disease pathophysiology. Positive
remodeling, characterized by arterial
expansion, is frequently linked to unstable
coronary syndromes. On the other hand,
adverse remodeling, which involves
arterial shrinkage, is associated with stable
coronary syndromes 1,
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Coronary ectasia may represent a
severe form of atherosclerotic plaque
growth-induced expansive vascular
remodeling. The medial extracellular
matrix degradation, a crucial pathological
process, is induced by multiple factors.
Changes in blood flow dynamics and
alterations in the inflammatory and
fibroproliferative responses play
significant roles in the development of
atherosclerosis. Inflammation has been
identified as a critical factor in the
pathogenesis of atherosclerosis, with its
involvement from the early stages to
progression and thrombotic
complicationst™.

It is believed to involve the destruction
of the tunica media and the infiltration of
inflammatory cells in the ectatic segments.
Various studies have examined the
relationship between inflammation and
CAE, and isolated CAE patients showed
higher levels of adhesion molecules, C-
reactive protein (CRP) with high-
sensitivity,  matrix ~ metalloproteinase,
interleukin-6, and leukocytes, monocytes,
and neutrophils compared to patients with
obstructive CAD [,

Specific proteins have been implicated
in developing coronary ectasia and
destroying the extracellular matrix. These
proteins are released from neutrophils, and
various  environmental cues  and
inflammatory  stimuli  influence their
activation. The neutrophil extracellular
traps (NETS) are linked to
atherothrombosis, endothelial dysfunction,
atherogenesis, and experimental abdominal
aortic aneurysm. Autopsy studies have
confirmed that the destruction and
degradation of elastic fibers in the blood
vessels middle layer are the principal
pathological features of coronary artery
dilation 1,
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Endothelin-1 (ET-1) is a highly potent
and long-lasting vasoconstrictor peptide.
Endothelin-1 (ET-1) synthesis is primarily
regulated at the gene transcription level,
producing big ET-1 as an inactive
intermediate. This intermediate can be
cleaved by endothelin, an enzyme
converting enzyme (ECE) forming active
ET-1. ET-1 exerts its physiological effects
through two receptors: Endothelin receptor
A (ETA) and endothelin receptor B (ETB).
These receptors have different distributions
and effects, suggesting that ET-1 may have
separate roles in various organs 17,

Endogenous ET-1 is thought to
contribute to the progression of different
cardiovascular  diseases. In  clinical
practice, ET receptor antagonists treat
patients with pulmonary hypertension.
Additionally, these antagonists are being
investigated as potential treatment options
for heart failure, cardiac hypertrophy,
systemic hypertension, cerebral
vasospasm, and renal diseases. ET
antagonists hold promise in managing
these conditions and their associated
cardiovascular complications [*4,

In recent years, numerous markers of
inflammation have emerged as potential
indicators of coronary artery ectasia (CAE)
and the severity of CAE. A correlation
between the CAE progression and
inflammatory markers, including uric acid,
high-sensitivity C-reactive protein (hs-
CRP), visfatin, endocan, interleukin-6 (IL-
6), liver enzymes, big endothelin-1, and
white blood cells is developed 1221,

This work aims to find a novel
laboratory predictor of isolated coronary
artery ectasia in chronic stable coronary
artery syndrome patients, using Big
Endothelin-1(ET-1), highly sensitive CRP,
and Big Endothelin 1 / serum uric acid
ratios.

Methods
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The prospective study included 135
patients from individuals referred for
coronary angiography between May 2022
and October 2022. AIll patients were
selected from the cardiac catheterization
laboratory of Minia University Hospital.
Based on the results of coronary
angiography, patients were divided into
three equal groups (all groups are age, sex,
and cardiovascular risk factors matched.

Patients' medical history, clinical
examination, electrocardiogram,
echocardiography with complete study and
comments on Trans-thoracic
echocardiographic assessment:

It was performed with The ACUSON
SC2000 PRIME ultrasound system, Siemens,
Germany. An echocardiographic study was
done using 2D, M-mode and Doppler and
tissue Doppler techniques. All members of
the study population were examined in the
left lateral recumbent position and will be
asked to avoid deep inspiration or Valsalva
maneuver. Systolic and diastolic functions of
LV were assessed, LA antero-posterior
diameter and aortic root (Ao) dimensions as
well as LA/Ao ratio was measured in PLAX
view

LV diastolic function was assessed by
mitral inflow pattern in apical 4-chambers
view and calculating E/A ratio. ‘E’ wave
represents the early ventricular diastole and
‘A’ wave represents the atrial contraction
and septal tissue Doppler velocities to
estimate e'/a’, ¢ represents eatly diastolic
annular velocity, a* represents annular late
diastolic velocity ,pulmonary hypertension
state all included. All Echocardiographic
measurements were performed according to
the recommendations of American Society
of Echocardiography/European Association
of Cardiovascular Imaging (ASE/EACVI)
guidelines ® By two blinded examiners and
measurements were averaged. Complete
blood count, Fasting blood glucose (FBG),
Liver function test, lipid profile, High
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Sensitive CRP(hsCRP),

Endothelin-1 level (Big),serum wuric acid

significant

level. The included patients were evaluated
regarding age, sex, and risk factors.
Coronary angiography

Coronary angiography was performed
by Retrograde catheterization of the heart.
The angiograms were examined by two
impartial  interventional  cardiologists
unaware of the patient's clinical condition
or laboratory test results.

Exclusion Criteria

Exclusion criteria refer to specific
conditions, diseases, or medical histories
that were used to exclude certain
individuals from participating in the study.
In this context, the exclusion criteria are as
follows:

Patients with any of the following
were excluded. Acute coronary syndrome,
Significant valvular disease (more than
mild), Heart failure, Cardiomyopathies,
Significant kidney, lung, or liver disease,
Systemic connective tissue diseases, Any
chronic or acute inflammatory disease,
Thyroid function disorder, Malignancy
Pacemaker implantation, hematological
disorders, history of malignancy and other
chronic systemic diseases, acute or chronic
infection and stroke 71, All participants
who were found to have any of these
conditions or met any of these criteria were
excluded from the study. All patients and
control individuals who participated in the
study gave informed consent, and the local
ethics committee approved the study.

Statistical analysis:
The statistical analysis method utilized in
this study involves the following steps:

The data is presented using the
Median, interquartile range (IQR), number,
and percent to summarize the quantitative
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and qualitative variables. The Mann-
Whitney Test is applied for comparing
quantitative data between two groups when
the data is non-parametric, meaning it does
not meet the assumptions of normality. The
Kruskal-Wallis Test compares quantitative
data among multiple groups when the data
is non-parametric. The Chi-square test is
used for qualitative data comparison
between groups when the expected count
in less than 20% of cells is less than 5.
However, Fisher's Exact test is utilized if
more than 20% of cells have an expected
count of less than 5. The significance level
is set at P value < 0.05, indicating that any
result with a p-value less than 0.05 is
considered statistically significant. In
summary, this statistical analysis approach
utilizes appropriate non-parametric tests
for comparing data between groups and
applies the significance level to determine
statistically significant results. Median and
IQR instead of mean and standard
deviation are particularly suitable for non-
parametric data, where extreme values or
non-normal distributions can affect the
results.

Sample collection and storage

Blood samples are collected from
patients before coronary angiography
under complete aseptic  conditions;
specimens clot for two hours at room
temperature or overnight at 4°C before
centrifugation for 20 minutes at
approximately 1000xg. Serum samples
were then stored in aliquots at -20°C for
later use (repeated freeze/thaw cycles were

avoided).
Human Endothelin 1 (EDN1)
measurement

ELISA Kit is a sandwich enzyme
immunoassay for the in vitro quantitative
measurement of EDN1 in human serum or
other biological fluids.

Results:
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135 patients were included in this study. e Group (B): 50 CAE patients.
Patients were categorized into the e Group (C):45 patients with only
following three groups: obstructive coronary artery disease.

e Group (A): (control group) 40 normal
coronary angiography patients.

Table 1: Demographic and baseline clinical data of different study groups

total AVsB AVsC BVsC
56. 0+14 55.00+12.0 55.50+12.0 60.00+15.00 0.157 0.528 0.045* 0.252
35 31 40
65 75 72
79(58.5%) 13(32.5%) 32(64.0%) 34(75.6%) <0.001 <0.001* 0.003* 0.222
56(41.5%) 27(67.5%) 18(36.0%) 11(24.4%) -
55(40.7%) 20(44.4%) 14(28.0%) 21(52.5%) 0.052 0.458 0.018* 0.095
80(59.3%) 25(55.6%) 36(72.0%) 19(47.5%)
71(52.6%) 23(51.1%) 18(36.0%) 30(75.0%) 0.001* 0.023* <0.001* 0.138
64(47.4%) 22(48.9%) 32(64.0%) 10(25.0%)
56(41.5%) 20(44.4%) 24(48.0%) 12(30.0%) 0.201 0.170 0.083 0.729
79(58.5%) 25(55.6%) 26(52.0%) 28(70.0%)
80.07.0 79.00%5.00 80.00+10.0 80.0+ 9.0 0.561 0.482 0.287 0.684
64 70 64 70
95 95 95 94
169.04£5.0 165.00+ 7.00 170.0£7.0 170.00£7.0 0.006* 0.013* 0.002* 0.649
160 160 160 162
178 173 178 177
27.68+3.05 27.8514.28 27.68+2.98 27.68+2.94 0.734 0.371 0.659 0.887
22.49 23.99 22.49 24.22
37.11 37.11 33.87 33.06
17(12.6%) 4(8.9%) 6(12.0%) 7(17.5%) 0.169 0.063 0.256 0.519
76(56.3%) 29(64.4%) 30(60.0%) 17(42.5%)
40(29.6%) 10(22.2%) 14(28.0%) 16(40.0%)
2(1.5%) 2(4.4%) 0(0.0%) 0(0.0%)
61.0+8.0 61.0£5.0 60.0+8.0 61.00+8.0 0.618 0.573 0.681 0.340
30 38 30 48
78 70 78 77
69.0£17.0 67.00£16.75 69.50+17.00 69.00+13.00 0.568 0.476 0.284 0.754
45.0 55.0 45.0 56.0
88.0 88.0 86.0 82.0
70.0+£18.0 68.50%22.0 70.0+18.75 73.00+13.32 0.057 0.122 0.018* 0.366
20.0 40.0 41.0 20.0
115 87.0 115.0 90.0
0.929+0.357 1.17+0.416 0.932+0.322 0.88+0.31 0.078 0.067 0.038* 0.631
0.649 0.80 0.649 0.788
3.85 1.47 1.90 3.85
11.0049.0 11.00+6.0 11.00+7.00 0.961 0.928 0.947 0.739
4.0 4 3.0

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744 1731



Big Endothelin 1/ serum uric acid ratio as a predictor of isolated coronary artery ectasia
Section A -Research paper

16 16.0 15 15.0
5.0+0.60 5.00+0.80 5.0+0.50 5.00+0.50 0.833 0.512 0.968 0.717
3.80 4.0 4.20 3.80
6.10 5.80 6.10 5.90
3.7040.40 3.8040.375 3.65+0.625 3.7040.35 0.280 0.455 0.080 0.524
3.0 3.20 3.00 3.00
4.90 4.20 4.90 4.70
2.80+0.50 2.80+0.40 2.70+0.60 2.70+0.50 0.359 0.157 0.397 0.544
2.0 2.50 2.00 2.10
3.50 3.30 3.50 3.50
29.0+8.0 30.0+£10.8 29.00+9.0 2.80043.0 0.551 0.699 0.343 0.382
34 34 20.0 23.0
50.0 50.0 45.0 39.0
1.33+0.189 1.33+0.146 1.3540.215 1.33+0.18 0.475 0.342 0.853 0.268
0.969 1.03 1.00 0.969
2.0 1.56 2.00 1.81

IQR: interquartile range
PASP: Pulmonary artery systolic pressure LA/Ao: Left atrium to aorta ratio
EF%: Ejection fraction TDI: Tissue Doppler imaging
Data displayed as Median, interquartile range (IQR), number, and percent

BMI: Body mass index

Table 1 presents the demographic and
baseline clinical data of different study
groups, which are referred to as the control
group (A), coronary artery ectasia (B), and
obstructive coronary artery disease (C).
The table contains various characteristics,
and each characteristic is compared among
the different study groups. The statistical
analysis was performed using the different
described in the table. The tests used
include the Mann-Whitney and Kruskal-
Wallis tests for non-parametric quantitative
data and the chi-square test for qualitative
data. The significance level was set at a p-
value of less than 0.05.

The age, weight, and smoking status
differences among the three groups are not
statistically significant (P > 0.05). There is
a statistically significant difference in
gender distribution among the groups. The
total and all pairwise comparisons show
significant differences (P < 0.001). The
presence of diabetes shows a statistically
significant difference between the groups
in the total comparison and the comparison
between group C and the others (P < 0.05).

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744

The presence of hypertension exhibits a
statistically significant difference between
the groups in all comparisons.

All comparisons show a critically
significant height difference and BMI
between the groups. diastolic dysfunction
levels and EF % do not offer a statistically
significant difference between the groups.
The E and A velocities show a statistically
significant difference between group C and
the others. Tissue Doppler Imaging (TDI)
Ea velocity does not show a statistically
significant difference between the groups.
There is no statistically significant
difference in left ventricle dimensions
between the groups. The groups have no
statistically significant difference in left
atrium dimensions and aorta diameter. No
statistically significant difference exists
between the PASP ratio and LA/AO0

groups.

The results indicate statistically
significant differences in some
characteristics (gender, diabetes,

hypertension, height, E velocity, A
velocity, E/A ratio). In contrast, other
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characteristics (age, smoking, weight,
BMI, Diastolic D, EF %, TDI Ea Cm/s, left
ventricle  dimensions, left  atrium

dimensions, aorta diameter, PASP, LA/A0)
do not show significant differences among
the study groups.

Table 2: Laboratory data among different study groups

obstructive P value

Characteristic

Direct Bilirubin
Mediant IQR

0.10+0.10

Control

group(A)
(=10))]

0.10£0.10

Coronary

artery ectasia

(B) (n=50)

0.10£0.10

Minimum 0.00 0.0 0.02
Maximum 0.80 0.80 0.80
Cholesterol
Mediant IQR 160.0+50.0 155.0+30.0 160.0+51.0
Minimum 100 100 110
Maximum 280 200 280
TRIG
Mediant IQR 15504600 11504200  147.50466.0
Minimum
Maximum o2 & 22
290 165 290
LDL
Mediant IQR 99.0£48.0 88.0£28.0 94.50+45.0
Minimum 43 43 43
Maximum 188 127 188
HDL
Mediant IQR 38.0+5.0 4.0£2.0 38.0£5.0
Minimum 28 33 28
Maximum 60 45 60
Uric Acid
Medianz IQR 5.40£2.25 3.80£0.70 6.40£0.95
Minimum 2.40 2.90 4.40
Maximum 11.30 5.30 11.30
HSCRP
Medianz IQR 4.05+9.90 3.10£3.40 3.60£7.93
Minimum 0.10 0.10 0.20
Maximum 41.0 26.50 31.0
Big Endothelin 1
Mediant IQR 24.0+43.0 5.50+3.0 23.0£27.75
Minimum 1.0 1.0 3.50
Maximum 170.0 22.0 170.0

IQR: interquartile range

HDL: High-density lipoprotein

coronary
artery disease
(C) (n=45)

AVs. B AVs. C

0.10+0.10
0.10 0.346
0.20

0.589 0.138

190.0+70.0
115 0.001*
250

0.104 <0.001* 0.042*

115463.0
85 0.009*
230

0.002* 0.150 0.137

122.0+56.0
51 0.001*
173

0.116 <0.001* 0.016*

38.0+5.0
30 0.027*
55

0.010* 0.036* 0.806

5.30+1.50
2.40 <0.001*
9.50

<0.001* <0.001* <0.001*

12.0+19.60
0.30 <0.001*
41.0

0.104 <0.001* 0.001*

51.0+21.50
13.0 <0.001*
112.50

<0.001* <0.001* <0.001*

HSCRP: High-sensitivity C-reactive protein
LDL: Low-density lipoprotein

Data displayed as Median and interquartile range (IQR)

The laboratory data among the
different study groups (A, B, and C) show

significant variations in several
characteristics. Notably, cholesterol, TRIG,
LDL, wuric acid, HSCRP, and Big

Endothelin 1 levels exhibit significant
differences between the groups, indicating
potential associations with the different
coronary artery conditions. On the other
hand, direct bilirubin and HDL levels do

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744

not show significant differences between
the groups. The findings suggest that these
laboratory parameters play a role in
distinguishing between coronary artery
ectasia and obstructive coronary artery
disease. Further investigation is warranted
to understand the clinical implications of
these differences and their potential role in
disease diagnosis and management.
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In summary, Table 2 compares
different characteristics between the three
groups (A, B, and C). It shows that some
characteristics, such as cholesterol, TRIG,
LDL, HDL, uric acid, HSCRP, and Big

Control
group(A)
(n =40)

Characteristic ARy

(n =50)
ALT/AST
Medianz IQR

1.15+0.52 1.15+0.60

1.05+0.40

Minimum 0.39 0.57 0.39

Maximum 2.50 1.77 2.50

HSCRP/serum

‘J;;f;cr'li ng 0.99+175 0.88+1.04 0.52+1.06
L 0.03 0.03 0.03

Minimum 7.55 6.97 477

Maximum

Big Endothelin 1

/ serum uric acid

ratios 4.06+6.99 1.51+0.65 3.53+4.77

Mediant IQR 0.29 0.29 0.59

Minimum 28.33 6.55 28.33

Maximum

LDL/HDL ratio

Median+ IQR 2.61+1.35 2.27+0.87 2.58+1.17

Minimum 0.96 1.13 0.96

Maximum 5.75 3.47 5.75

HSCRP/Albumin

ratio 0.65+0.83

Median+ IOR 0'98:")%27 0.02 0'8(;3%15'90

Minimum ' 7.57 )

11.43 6.83

Maximum

IQR: interquartile range
ALT: Alanine aminotransferase
HDL.: High-density lipoprotein

Table 3 presents various ratios and
measurements in different groups (A, B,
and C) and the total group. The
characteristics include ALT/AST ratio,
HSCRP/serum uric acid ratio, Big
Endothelin  1/serum uric acid ratio,
LDL/HDL ratio, and HSCRP/Albumin
ratio. Table 3 shows the Median,
interquartile range (IQR), minimum, and
maximum values for each ratio in each
group. Additionally, Table 3 provides p-
values to indicate the statistical

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744

Table 3: Laboratory results for studied groups
Coronary

ectasia (B)
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Endothelin 1, exhibit  significant
differences between the groups. In
contrast, others, like direct bilirubin, do not
show any significant differences.

Obstructive
coronary
artery disease
(C) (n =45)

0.018*

1.23+0.48
0.66
2.00

0.061 0.005* 0.334

2.07+3.22
0.05
7.55

<0.001* 0.900 <0.001* <0.001*

9.81+5.83
3.17
22.08

<0.001*  <0.001* <0.001* <0.001*

3.24+1.53
1.16
4.66

<0.001* 0.022* <0.001*  0.011*

2.67+4.56
0.07
11.43

<0.001* 0.118 <0.001*  0.002*

HSCRP: High-sensitivity C-reactive protein
AST: Aspartate transaminase
LDL: Low-density lipoprotein

significance of the differences between the
groups for each ratio.

The total group and group C have
significantly higher ALT/AST ratios than
group A. There are significant differences
in this ratio between all groups. There are
significant differences in this ratio between
all groups. The total group and group C
have significantly higher LDL/HDL ratios
than group A. There is also a significant
difference between groups A and B. There
are significant differences in this ratio
between all groups.
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The  results  suggest  potential
associations with coronary artery ectasia
and obstructive coronary artery disease.
These ratios serve as valuable indicators
for understanding the pathophysiology and

Section A -Research paper

differentiation of the two conditions.
Further investigation and validation would
be practical to confirm the clinical
significance of these findings.

Table 4: Multivariate binary logistic regression for prediction of coronary artery ectasia

Predictors

HDL

LDL

CHOLESTEROL

TRIG

Big Endothelin 1

ALT/AST ratio

HSCRP/ serum uric acid ratio

Big Endothelin 1 / serum uric acid ratio

LDL/HDL ratio
HSCRP: High-sensitivity C-reactive protein
AST: Aspartate transaminase

Table 4 presents a multivariate binary
logistic regression analysis results to
identify coronary artery ectasia (CAE)
predictors. The odds ratio for Big
Endothelin 1 is 1.29, with a 95%
confidence interval ranging from 1.13 to
1.47. The p-value (<0.001) suggests that
Big Endothelin 1 is significantly associated

Odds ratio C.1 95% P-value
Lower Upper
0.95 0.51 1.78 0.879
1.21 0.73 1.99 0.460
0.86 0.54 1.39 0.546
1.05 0.95 1.15 0.389
1.29 1.13 1.47 <0.001*
1.70 0.29 9.99 0.557
0.54 0.34 0.87 0.011*
0.29 0.14 0.61 0.001*
0.09 0.00 39.55 0.438

ALT: Alanine aminotransferase
HDL.: High-density lipoprotein

LDL: Low-density lipoprotein

with increased odds of CAE in the studied
groups. HSCRP/serum uric acid ratio and
Big Endothelin 1/serum uric acid ratio
have p-values below 0.05, indicating that
they are significantly associated with
increased odds of CAE in the studied
groups.

relation between presence of coronary
artery ectasia and Big Endothelin 1

80

60

40

20

0

yes

-20

-40

12.5

Figure 1: Relation between the presence of coronary artery ectasia and Big Endothelin 1
Table 5: ROC Curve for Big Endothelin 1 for diagnosis of coronary artery ectasia
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Figure 2: ROC Curve analysis of (big ET-1) revealed that a cut-off value of bigET-1>13.25 has a
sensitivity of 96% and a specificity of 51% for predicting coronary ectasia.

Figure 1 illustrates the relationship
between coronary artery ectasia and Big
Endothelin 1 levels. Figure 1 suggests a
connection between elevated levels of Big
Endothelin 1 and coronary artery ectasia.
Table 5 presents the receiver operating
characteristic (ROC) curve analysis for Big
Endothelin 1 as a diagnostic tool for
coronary artery ectasia with moderate
accuracy. Figure 2 further emphasizes the

ROC Curve analysis of Big Endothelin 1,
explicitly highlighting that a cut-off value
greater than 13.25 for big ET-1
demonstrates a high sensitivity of 96% but
a relatively lower specificity of 51% for
predicting the presence of coronary artery
ectasia. However, while the results show
high sensitivity, the specificity could be
improved, as indicated by Figure 3.
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Figure 3: Correlation between the presence of coronary artery ectasia and Big Endothelin 1

relation between presence of coronary artery ectasia and Big
Endothelin 1 / serum uric acid ratio

12
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~ o0

yes njo

Figure 4: Relation between the presence of coronary artery ectasia and Big Endothelin 1/ serum uric
acid ratio

Table 6: ROC Curve for Big Endothelin 1 / serum uric acid ratio for diagnosis of coronary
artery ectasia

Positive Negative

SENSIEIVIEY Specificity predictive value predictive value ST el
90.0% 50.6% 51.7%
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1 - Specificity
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Figure 5: ROC Curve analysis of (Big ET-1/ serum uric acid ratio) revealed that a cut-off value of
bigET-1>2.66 has a sensitivity of 90% and a specificity of 50% for predicting coronary ectasia

Figure 4 demonstrates the relationship indicating a potential link between these
between coronary artery ectasia and the factors. Table 6 presents the ROC curve
Big Endothelin 1/serum uric acid ratio, analysis for the Big Endothelin 1/serum
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uric acid ratio as a diagnostic marker for
coronary artery ectasia. The positive
predictive value is 51.7%, and the negative
predictive value is 89.6%. This cut-off
point indicates that values above 2.66

Section A -Research paper

might indicate coronary artery ectasia.
Figure 5 emphasizes the ROC Curve
analysis of the Big Endothelin 1/serum uric
acid ratio.
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Figure 6: Correlation between the presence of coronary artery ectasia and serum uric acid

Figure 6 displays the correlation between
coronary artery ectasia and serum uric acid
levels, indicating that elevated serum uric
acid levels could be associated with
coronary artery ectasia. Figure 7 shows the
correlation between coronary artery ectasia

and Big ET-1/serum uric acid ratio. These
results suggest that the Big Endothelin
1/serum uric acid ratio and serum uric acid
levels might have some association with
coronary artery ectasia.
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Figure 7: Correlation between the presence of coronary artery ectasia and Big ET-1/serum uric acid ratio

Table 7: ROC Curve for HSCPR /serum uric acid ratio for diagnosis of coronary artery ectasia

AUC Sensitivity

specificity

Positive
predictive value

negative

9.4%

98.0%
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Table 7 presents the ROC curve
analysis for the High-Sensitivity C-reactive
protein (HSCPR)/serum uric acid ratio as a
diagnostic tool for coronary artery ectasia.
The positive predictive value is 38.9%, and
the negative predictive value is 88.9%.
This cut-off point suggests that values
above 0.0619 might be linked to coronary
artery ectasia. The results indicate that the
HSCPR / serum uric acid ratio might have
limited diagnostic accuracy for coronary
artery ectasia.

Based on the provided data, Big
Endothelin 1, HSCRP/serum uric acid
ratio, and big Endothelin 1/serum uric acid
ratio: These predictors show statistically
significant associations with coronary
artery ectasia. An increase in Big
Endothelin 1, HSCRP/serum uric acid
ratio, or Big Endothelin 1/serum uric acid
ratio leads to higher odds of having
coronary artery ectasia. The other
predictors, including age, gender, diabetes,
hypertension, smoking, BMI, and various
laboratory measures, are not significantly
associated with increased odds of CAE in
the studied groups.

Discussion:

The major findings of the present
study suggest a significant association
between Big Endothelin-1 (ET-1), HSCRP,
Serum Uric Acid levels, and isolated
Coronary Artery Ectasia (CAE) compared
to coronary artery disease (CAD) patients
and angiographically normal controls. The
study identified the following key points.

Our findings align with Wang Y,
Zhang Y et al. [ which also
demonstrated a higher level of Big ET-1 in
isolated coronary artery ectasia (CAE)
patients compared to coronary artery

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744
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disease (CAD) patients or normal controls.
In both studies, Big ET-1 was identified as
an independent isolated CAE predictor.

These consistent findings further
support the association between Big ET-1
and CAE. Big ET-1 is known to be a
vasoconstrictor released from various cells,
and its higher levels in patients with
isolated CAE suggest a potential role in the
pathogenesis of the condition. However,
the exact mechanism underlying the
correlation between higher levels of ET-1
and CAE still needs to be better
understood.

It is worth noting that the present
study and the study by Wang Y, Zhang Y
et al. [71 contribute to the existing
knowledge by highlighting the significance
of Big ET-1 as a potential biomarker and
predictor for isolated CAE. The association
between ET-1 and  atherosclerosis
pathogenesis may provide further insights
into the development and progression of
CAE. However, more research is needed to
fully elucidate the underlying mechanisms
and establish the clinical implications of
these findings.

Our findings agree with Wang Y et al.
(18] 'which found that an elevated level of
hs-CRP (high-sensitivity ~ C-reactive
protein) was connected with a higher risk
of cardiovascular events (CVs) and
indicated its potential involvement in the
progression of coronary artery ectasia
(CAE).

The consistency in results between the
two studies suggests that hs-CRP may be a
significant predictor of CAE. Elevated
levels of hs-CRP have been associated
with inflammation and have been
recognized as a marker of systemic
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inflammation. The association between hs-
CRP and CAE suggests that inflammation
may play a role in the pathogenesis and
progression of CAE.

It is crucial to emphasize that both
studies provide evidence for the potential
involvement of hs-CRP in CAE but to fully
identify the mechanisms and the clinical
implications of these findings, and
additional research IS needed.
Understanding the role of inflammation, as
indicated by elevated hs-CRP levels, may
provide valuable insights into managing
and treating CAE and related
cardiovascular events.

The results also showed that hs-CRP
and serum uric acid might be significant
predictors of CAE; these results were
similar to Demir S et al. I findings,
which demonstrated that an elevated level
of hs-CRP and serum uric acid were linked
to a high risk of cardiovascular events,
CRP may potentially play a role in the
advancement of CAE.

Serum uric acid (UA) levels and
cardiovascular disease relation have been
identified for decades. Numerous studies
have demonstrated the association between
hyperuricemia (elevated UA levels) and
coronary heart disease, cardiovascular
disease, and mortality 201,

Yang Z et al. 2! observed that patients
with coronary artery ectasia (CAE) had
high blood uric acid levels. This finding
suggests a potential link between uric acid
and the pathogenesis of CAE. The study
proposed that uric acid may increase
oxidative stress on the endothelium,
leading to endothelial  dysfunction.
However, the precise mechanism by which
uric acid contributes to endothelial

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744
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dysfunction in the context of CAE is not
yet fully understood.

Laboratory and clinical research has
indicated that UA levels play a role in
various processes, including platelet
adhesion, the generation of free radicals,
and oxidative stress. These factors are
known to contribute to the development
and progression of cardiovascular diseases.

While the relationship between UA
and cardiovascular diseases, including
CAE, is established in the literature,
additional investigation is required to
comprehend these findings' underlying
mechanisms and clinical significance.
Understanding the role of UA in platelet
function, oxidative stress, and endothelial
dysfunction may provide valuable insights
into managing and preventing
cardiovascular diseases.

The Big Endothelin 1/serum uric acid
ratio is a new biomarker for predicting
coronary artery ectasia and has not been
discussed before; it signifies a novel
finding in the field. The ratio suggests that
the relationship between Big Endothelin 1
and serum uric acid may be relevant in
predicting coronary artery ectasia’s
presence or progression.

Given this new information, exploring
the underlying mechanisms and potential
clinical implications of the Big Endothelin
1/serum uric acid ratio in the context of
coronary artery ectasia would be valuable.
Further research would be necessary to
validate and corroborate these findings,
understand the predictive value of this
ratio, and explore its potential utility in
clinical practice.

Conclusion:
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The present study demonstrated
significant ~ findings  regarding  the
association of Big Endothelin 1 (ET-1) and
serum uric acid levels with coronary artery
ectasia (CAE). The study showed that
isolated CAE patients demonstrated
significantly higher Big ET-1 levels than
those with coronary artery disease (CAD)
or normal controls. Additionally, the study
identified the Big Endothelin 1/serum uric
acid ratio as a new biomarker for
predicting CAE.

The results suggested that both Big ET-
1 and serum uric acid levels can be involved
in the pathogenesis and progression of CAE.
Higher levels of Big ET-1 were associated
with an increased risk of isolated CAE, while
the Big Endothelin 1/serum uric acid ratio
showed promise as a predictive biomarker
for CAE.

These findings provide additional
insights into the cardiovascular field,
expanding our understanding of the
potential involvement of Big ET-1 and
serum uric acid in CAE.

Limitations:

While the study provides valuable
insights into the association between Big
Endothelin 1 (ET-1), serum uric acid
levels, and coronary artery ectasia (CAE),
it is essential to acknowledge some
limitations:

1. Sample Size: The limited sample size
may impact the findings'
generalizability. A larger sample size
would increase the statistical power and
strengthen the study's conclusions.

2. Selection Bias: The study might have
inherent  selection biases, as the
participants may not represent the
broader population with CAE. The
recruitment process and inclusion

Eur. Chem. Bull. 2022,11( Issue 12),1727-1744
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criteria must be considered to assess the
potential preferences.

3. Observational Nature: The study design
appears observational, meaning
causality cannot be inferred. While the
study establishes associations between
Big ET-1, serum uric acid levels, and
CAE, it does not establish a cause-and-
effect relationship.

4. Cross-Sectional Design: If the study has
a cross-sectional design, it only
provides a snapshot of data at a single
point in time. Longitudinal studies
would be needed to assess the temporal
relationship between Big ET-1, serum
uric acid levels, and the development or
progression of CAE.

5. Confounding Factors: The study may
not have accounted for all potential
confounding factors that could influence
the association between Big ET-1,
serum uric acid levels, and CAE. The
provided information did not mention
medication use, comorbidities, lifestyle
factors, and other biomarkers.

6. Lack of Mechanistic Insights: The study
needs to provide detailed mechanistic
insights into how Big ET-1, serum uric
acid levels, and the Big Endothelin
1/serum uric acid ratio are involved in
the pathogenesis of CAE. Additional
research is necessary to understand the
underlying mechanisms and potential
interactions.

7. Publication Bias: The provided
information needs to mention details
about potential publication bias, which
could affect the inclusion and reporting
of studies with non-significant results.

These limitations highlight areas for
further investigation and the need for more
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robust studies to confirm and expand upon
the findings. Additional research with
larger sample sizes, longitudinal designs,
and consideration of confounding factors is
necessary to strengthen the understanding
of the relationship between Big ET-1,
serum uric acid levels, and CAE.
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