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Abstract

Aim: Isolated coronary artery ectasia (CAE) is an abnormal dilatation of the coronary artery which cause ischemia. RDW
has been investigated in several cardiovascular disorders and has also been recently proposed as a predictive biomarker
of adverse outcomes in patients with these conditions. We hypothesized that increased RDW would be associated with
isolated CAE because both are associated with inflammation.

Material and Methods: We studied 140 subjects, including 69 patients with isolated CAE, 71 patients with angiographically
normal controls. Baseline clinical characteristics and laboratory findings, including RDW, were compared among two groups.

Results: The level of RDW was significantly higher in isolated CAE than normal controls (14,36+1,61vs 13,59+1.57,
p=0.005). In addition, the levels of glomerular filtration rate and creatinin, high density lipoprotein and low density
lipoprotein were significantly lower in isolated CAE than normal controls (76,43+19,64 vs 100,36+18,3 and 0,9+0,28 vs
0,74+0,25, 43,39+10,09 vs 48,4+13,67, 121,36+32,05 vs 143,70+55,33 p=0,001, p=0,001, p=0,01, p=0,004 respectively). In
a ROC curve analysis, a RDW value of 13,5 was identified as an effective cut off point for the discrimination of the presence
or absence of isolated CAE (Area Under curve [AUC]: 0.71, Cl 95%, 0.62-0.80, p<0,001).

Conclusion: Our data suggested that RDW may be a useful marker to predict CAE
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Introduction

Coronary artery ectasia (CAE) is defined as the abnormal
dilatation of the epicardial coronary artery exceeding 1.5 times
the normal adjacent coronary artery segments (1). It is a well-
defined, pathological, non-obstructive finding of coronary
arteries diagnosed by coronary angiography (2). Although
previous studies have demonstrated that CAE could predispose
to adverse coronary events like vasospasm, thrombosis,
dissection, and even myocardial infarction (3,4), the underlying
mechanisms responsible for this vascular disease are unknown.
In the light of the previous reports, it may be suggested that
there may be more than one mechanism. There is gaining
interest in addition to other pathophysiological and molecular
mechanisms, inflammation and plays a key role during the
aneurysmal dilatation of coronary vessels (5).

The red blood cell distribution width (RDW), part of a routine
complete blood count, is a simple and inexpensive parameter,
which reflects the degree of heterogeneity of erythrocyte volume
(conventionally known as anisocytosis), and is traditionally used
in laboratory hematology for differential diagnosis of anemias (6).
RDW has been investigated in several cardiovascular disorders
and has also been recently proposed as a predictive biomarker
of adverse outcomes in patients with these conditions. Recently,
many previous studies have linked the baseline RDW to predicting
the presence and outcomes of several cardiovascular diseases,
including acute coronary syndrome, heart failure, peripheral
vascular disease (PVD), stroke, cardiac syndrome X, even slow
coronary flow syndrome (7,12). RDW has been investigated due
to its prognostic value in treating cardiovascular events since the
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Bulgular: RDW dlzeyi izole CAE'de normal kontrollere gore anlamh derecede ytiksekti (14,36+1,61 'a

Anahtar Kelimeler: Alyuvar; dagihm genisligi; koroner ektazi.

Amag: izole koroner arter ektazisi (CAE), koroner arterin anormal genislemesidir ve iskemiye neden olabili. RDW, cesitli
kardiyovaskuiler bozukluklarda arastirilmistir ve yakin zamanda,hastalarda olumsuz sonuglarin ngoricu bir biyobelirtegi olabilecegi
one surllmustdr. Artmig RDW'nin,her ikisi de inflamasyonla iliskili oldugu icin, izole CAE ile de iliskili olacagini varsaydik.

Gerec ve Yontemler: izole CAE'li 69 hasta ve anjiyografik olarak normal 71 hasta olmak tizere 140 denek tizerinde calisildI.
Temel klinik 6zellikler ve RDW dahil laboratuvar bulgulari iki grup arasinda karsilastirildi.

13,59+1,57,

p=0,005). Ek olarak, izole CAE'de glomertiler filtrasyon hizi ve kreatinin, ylksek yogunluklu lipoprotein ve diisiik yogunluklu
lipoprotein seviyeleri normal kontrollere gore anlamli derecede dustiktl (76,43+19,64'e karsi 100,36+18,3 ,0,9+0 ,28 'e
karsi 0,74+0,25, 43,39+10,09'e karsl 48,4+13,67, 121,36+32,05 'e karsi 143,70+55,33 ,sirasi ile p=0,001, p=0,001, p=0,01,
p=0,004).ROC egrisi analizinde, 13,5'lik bir RDW degeri, izole CAE'nin varliginin veya yoklugunun ayriminda etkili bir kesme
noktasi olarak tanimlandi ([AUC]: 0,71, Cl %95, 0,62-0,80, p<0,001).

Sonug: Verilerimiz, RDW'nin izole CAE varligini saptamak icin yararli bir belirte¢ olabilecegini gostermistir.

tests are simple to perform, inexpensive, and easily accessible. In
addition, there are many reports showing an association between
RDW and inflammation and neurohormonal and cardiovascular
risk factors (13,14).

Given that the mechanism of increased RDW and pathogenesis
of CAE are similar, we hereby evaluate the association between
RDW levels and the presence of CAE.

Materials and Methods
Study Population

In this study, 6550 patients who underwent coronary
angiography in our center between January 2016 and December
2020 for various indications were retrospectively evaluated.
Sixty-one patients had isolated CAE. The control group consisted
of 79 age and gender-matched individuals who were selected
consecutively from among catheterized patients during the
same study period who had normal coronary angiograms.

Patients with a history or evidence of CAD, malignancy,
valvular heart disease, congestive heart failure, inflammatory
disease, current use of corticosteroids were excluded from the
study. In addition, patients who have had a previous history of
anemia, have received last red blood cell transfusion or were
on treatment for anemia, such as supplemental iron, folate,
or an erythropoiesis-stimulating agent, were not included
in this study. Patients with known hematological diseases
such as hemolytic anemia, neoplastic metastases to the
bone marrow, iron replacement therapy that could increase
plasma RDW levels were excluded. The patients’ laboratory
and clinical characteristics, such as age, sex, diabetes mellitus



(DM), hypertension (HT), history of PVD, and cerebrovascular
disease (CVD), were accessed through medical records.

CAE was defined as coronary arteries with a luminal dilatation
of 1.5 fold or more of the adjacent normal coronary segment
without significant coronary stenosis in this study, according
to previously reported investigations (15,16). If there was no
adjacent segment, the mean diameters of the control patients
were used for the related segment (15). Patient with CAE but no
significant obstructive coronary artery disease (less than 30%
coronary stenosis) was defined as the isolated CAE including
localized/ focal or diffuse dilatation of a coronary artery (15).
The patients with significantly concomitant CAD (more than
30% stenosis in any coronary arteries) were excluded. The
normal controls were defined as normal coronary angiography.

Laboratory Measurements

Hemoglobin (Hb), RDW, and white blood cell (WBC) count,
and other hematological indices were measured as part of
the automated complete blood count (CBC) using a Coulter
LH 780 Hematology Analyzer (Beckman Coulter Ireland Inc,
Mervue, Galway, Ireland).

Coronary Angiography

Left ventricular and selective coronary angiography for were
performed using the standard Judkin's techniques, and the
evaluations were analyzed visually by at least two interventional
cardiologists. The vessel diameter was calculated quantitatively
in case of the presence of conflict about CAE.

Definitions

Hypertension was defined as a systolic blood pressure of =140
mm Hg and/or diastolic blood pressure of =90 mm Hg in at
least two measurements or use of any antihypertensive drug.
Diabetes mellitus was defined as a fasting plasma glucose level
of >126 or >200 mg/dL or usage of any antidiabetic agent.

The protocol was approved by the ethics committee of Bakirkdy
Dr.Sadi Konuk Training and Research Hospital (App no:2021-13-
07) and complied with the Declaration of Helsinki (2013).

Statistical analysis
Results

Baseline clinical characteristics of the population studied
with isolated CAE (n = 61) and normal controls (n = 79) are
presented in Table 1. There were no significant differences
among the groups for PVD, CVD, DM. However, compared
with the two groups, the patients with isolated CAE were older
and were predominantly male. Additionally, the percentage
of hypertension was significantly higher in patients with CAE
group compared with the control group (p>0.001)
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Laboratory findings from patients with isolated CAE and
normal controls are summarized in Table 2. As showed in Table
2, there were no differences among the groups regarding
hemoglobin, hematocrit, lymphocyte and monocyte count,
lymphocyte to monocyte ratio, WBC, and platelet levels.
However, the level of RDW was significantly higher in isolated
CAE than in normal controls (14,36+1,61vs 13,59+1.57,
p=0.005).In addition, thelevels of glomerularfiltration rateand
creatinine, high density lipoprotein cholesterol (HDL-C) and
low density lipoprotein cholesterol (LDL-C) were significantly
lower in isolated CAE than normal controls (76,43+19,64
vs 100,36+£18,3 and 0,9£0,28 vs 0,74+0,25, 43,39+10,09 vs
48,4+13,67, 121,36+32,05 vs 143,70+55,33 p=0,001, p=0,001,
p=0,01, p=0,004 respectively).
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In a ROC curve analysis, the RDW value of 13,5 was identified as
an effective cut-off point in the segregation of the presence or
absence of isolated CAE (Area Under curve [AUC]: 0.71, Cl 95%,
0.62-0.80, p<0,001). A RDW value >of 13.5 yielded a sensitivity
of 71%, specificity of 67%, a positive predictive value of 60%,
and a negative predictive value of 78% (Figure1).
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AUC: 0.71, CI 95%, 0.62-0.80, p<0,001.

Figure.1 ROC curve analysis revealed that the RDW value of 13,5 was
identified as an effective cut-off point in the segregation of the presence
or absence of isolated CAE (Area Under curve [AUC]: 0.71, Cl 95%, 0.62-
0.80, p<0,001) with a sensitivity of 71% and specificity of 67%

Discussion

Thessignificant findings of the present study are the RDW levels,
and advanced age was significantly higher in patients with
isolated CAE than that in angiographically normal controls.
This study also showed that isolated CAE was associated with
cardiovascular risk factors such as HT.

CAE is an inappropriate dilatation of the coronary artery and
might be a variant of the CAD. The CAE can cause angina
pectoris and even Ml with vasospasm, dissection, or thrombus
in patients without CAD (3,4). In several studies, patients with
CAE have been shown to have an increased risk of mortality,
equivalent to the patients with CAD (17). Determination of
the factors associated with the presence and severity of CAE
may help manage these patients. Although the underlying
etiology is not precisely known, previous studies reported that
inflammation, neurohormonal process, and cardiovascular
risk factors were associated with CAE (18-21).
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RDW measures the variability in the size of circulating
erythrocytes and is a parameter that is routinely reported
as part of a complete blood count. Factors contributing to
increased erythrocyte size heterogeneity include iron or
vitamin B12/folate deficiency (6).

Recently, RDW has been investigated in several cardiovascular
diseases and has also been proposed as a marker of adverse
outcomes in patients with these conditions (22,23). A study
performed by Dogdu et al.in 54 patients with CAE and 40
matched control individuals reported that RDW was higher
in the CAE patients than the control subjects (24). We found
similar results with this study.

The pathophysiologic mechanisms that the correlation of
higher levels of RDW with CAE are mainly unknown. It has been
hypothesized that systemic factors, such as inflammation and
oxidative stress, might be the potential contributions. Recent
data have shown that CAE is associated with inflammatory
response presented as elevated inflammatory markers such as
C-reactive protein (CRP), interleukin-6, tumor necrosis factor-a,
matrix metalloproteinases, and WBC counts (18,19,21).
Infiltration of the media layer by inflammatory cells in ectasia
segments supports these findings (25).

Inour study, we did not measure those markers; onthe contrary,
WBC was lower in the CAE group. Inflammatory cytokines
probably suppress the maturation of erythrocytes and induce
the release of immature erythrocytes into circulation, which
leads to an increased RDW (26).

Oxidative stress is another explanation of this pathophysiology.
Oxidative stress decreases the rate of erythroid maturation and
erythrocyte lifespan and increases red blood cells' fragility (27).

Furthermore, elevated levels of inflammatory cytokines,
neurohormonal markers, and oxidative stress have been
shown to cause the formation of ectasia by damaging vessel
walls. Also, the relation of the levels of these markers with
ectatic vessel diameter has been demonstrated (25,28,29).
Additionally, Saglam et al. showed that CAE is associated with
traditional risk factors such as HT, smoking, and hyperlipidemia
(30). Similarly, we found the percentage of HT was significantly
higher in the CAE group.

In conclusion, in the present study, our data demonstrated
that RDW levels were higher in patients with isolated CAE, and
suggesting that RDW, an easy, inexpensive, routinely reported
test, whose assessment might allow significant diagnostic
and prognostic information in patients with cardiovascular
disorders may be a useful marker in patients with isolated CAE.



Limitations of the Study

Our study had some limitations. First, only Hb levels were
measured in this study, and other factors, including iron,
vitamin B12, and folate, were not measured. Second, this was
a retrospective study; therefore, we did not analyze long-
term events. Third, the evaluation of coronary angiography
was performed on visual assessment. The vessel diameter
was calculated quantitatively by quantitative coronary
angiography in case of conflicts about CAE, and the definition
of normal coronary arteries is based on visual assessment. It
would be better to examine intravascular techniques such
as ultrasound whether the patients with isolated CAE had
evidence of atherosclerotic plaque.
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