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Abstract
Aim: We aimed to compare hemogram parameters (especially platelet indices) in smoking patients with coronary artery ectasia and
the normal coronary artery.
Material and Methods: The records of 7287 patients who underwent coronary angiography between January 2017 and October 2019
were reviewed. After appropriate exclusions, smoking patients were divided into coronary artery ectasia and normal coronary artery
groups. A total of 292 patients were included in the study and hemogram parameters of these two groups were compared.
Results: Compared to the control group triglyceride cholesterol (136 (43-835) vs. 152 (30-835) mg/dL, p:0.030), Hemoglobin (14.6
(11.5-16.9) vs. 14.9 (11.5-17.1) gr/dL, p: 0.012), RDW (15.5 (12.9-19.9) vs. 15.2 (12.3-17.5) %, p: 0.016), Eosinophil count, (0.172
(0.002-0.877) vs. 0.143 (0.039-0.385) u/mm3, p: 0.035), Platelet counts (Plt) (226 (143-442) vs. 218 (125-294) k/mm3, p: 0.013), PDW
(17.7 (16.1-20.9) vs. 17.5 (15.9-18.9) %, p: 0.003), MPV (8.2 (6.2-11.2) vs. 7.8 (6.1-10.6) Fl, p: 0.001), PCT (0.18 (0.07-0.32) vs. 0.17
(0.08-0.24), p: 0.017), NLR (2.1 (0.9-12.8) vs. 2.0 (1.1-4.5), p: 0.012), and PLR (102.8 (50.8-339.3) vs. 97.1 (46.0-194.3), p: 0.004),
were significantly in CAE patients. There was no significant difference between the two groups in terms of other biochemical and
hemogram values.
Conclusion: Hemogram parameters that are common, simple and inexpensive are increased smoking patients with coronary artery
ectasia.
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INTRODUCTION
Coronary artery ectasia (CAE) is the dilation of the coronary
artery lumen, and focal coronary dilation is called “coronary
aneurysm” (1). The incidence of CAE ranges from 0.3–5.3
% (2). CAE occurs at a similar frequency in men and women
(3). The diameter of the CAE dilated segment is 1.5 times
that of normal adjacent coronary artery segments (4). CAE
is related to increased morbidity and mortality (5). The
etiopathogenesis of CAE is not fully understood (6). The
most common cause of CAE is atherosclerosis (7). CAE
can be caused by genetic diseases (Marfan syndrome,
apical hypertrophic cardiomyopathy, etc.), rheumatologic
disorders (polyarteritis nodosa, systemic lupus
erythematosus, etc.), hypertension, smoking, cocaine use,
percutaneous transluminal coronary angioplasty, stent
placement, and directional coronary atherectomy (8).
CAE often occurs in patients with coronary artery disease
(CAD). Some studies have shown that CAE is associated
with an increased risk of myocardial infarction (9). The

clinical presentation of CAE patients can vary, which may
affect its timely diagnosis (10). CAE may cause acute
coronary syndrome, ventricular arrhythmias, and sudden
cardiac death due to severe coronary artery stenosis
[10]. The gold standard for diagnosing CAE is coronary
angiography (CAG).
One of the most important precursors of atherosclerotic
processes is endothelial dysfunction (11). The key role
of inflammation in the development of atherosclerosis is
well known (12). Smoking triggers endothelial dysfunction
(13) and is one of the most important preventable risk
factors in the development of atherosclerosis. The World
Health Organization states that smoking is responsible
for 10% of all CVD cases (14).
Cigaret is an addictive substance that causes many
diseases in today’s world. It is known that smoking affects
inflammatory processes and blood viscosity. In this
study, we aimed to evaluate the hemogram parameters of
smoking patients with CAE.
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MATERIAL and METHODS

•Pregnancy

Patient selection
We reviewed 7287 angiograms performed between
January 2017 and October 2019 at Bolu Abant Izzet
Baysal University Medical Faculty Hospital. A Siemens
Axiom Artis diagnostic device (Siemens Healthcare
GmbH, Forchheim, Germany) was used to perform CAG
procedures to investigate ischemic heart diseases based
on clinical indications. The study received the ethical
approval of the University Ethics Committee (Date:
21/11/2019 Decision number: 2019/285). Data about
patients were obtained from the institution’s database
and patient files. CAG images recorded in digital format
were evaluated visually by two blinded cardiologists, and
patients they diagnosed with CAE were included in the
study. These participants were selected from patients
with chronic coronary syndrome. Patients with clear CAE
evidence were selected. The baseline demographic data
and clinical cardiovascular risk factors were obtained
from hospital records and included hypertension, diabetes
mellitus, current or former smoking, family history of
CAD, dyslipidemia, weight, and height. CAE patients and
a control group were matched for their demographic
parameters.

•Pericarditis
•Myocarditis
•Obstructive sleep apnea
•Chronic inflammation
•Active infection
•Cancer
Statistical analysis
The statistical analysis was conducted using the
Statistical Package for the Social Sciences (SPSS)
software (SPSS version 20.0 for Windows, IBM Co.,
Chicago, IL, USA). A Kolmogorov-Smirnov test was used to
determine the distribution’s normality. Normal variables
were compared with a T-test and expressed as the
mean ± standard deviation. A Mann-Whitney U test was
employed for variables with an abnormal distribution and
was expressed as the median (IQR: interquartile interval).
A chi-square test was used to compare nonparametric
variables. A p-value < 0.05 was considered statistically
significant.

RESULTS
All patients were current smokers. We enrolled 292
individuals, including 146 CAE patients (mean age:
54.5±9.4 years) and 146 control participants (mean age:
53.6±8.8 years). The mean age, frequencies of sex, and
body mass index were not significantly different between
the study patients and the control group (Table1).

Exclusion criteria
•Hypertension
•Diabetes mellitus
•Heart failure (ejection fraction <50%)
•Acute coronary syndrome (ACS)

Table 1. General characteristics of the study groups

•Arrhythmias (atrial fibrillation, ventricular tachycardia,
etc.)
•Previous coronary artery bypass grafting

Baseline
characteristics

•Percutaneous coronary intervention
•Significant heart valve disease
•Antiplatelet/anticoagulant agents and steroid users

Smoking Patients Smoking Patients
with CAE
with NCA
(n=146)
(n=146)

P value

Age (years)

54.5±9.4

53.6±8.8

0.484

Male/female

80/66

74/72

0.725

•Electrolyte imbalance

LVEF (%)

60.8±3.4

61.1±3.4

0.253

•Any hematological abnormality (sickle cell anemia,
thrombocytopenia, etc.)

Heart rate

73 (48-120)

74 (50-98)

0.253

SBP (mmHg)

120 (90-164)

120 (90-150)

0.081

DBP (mmHg)

71 (60-100)

70 (50-90)

0.067

27.8 (20.5-46.9)

27.2 (21.1-39.4)

0.154

•Immunosuppressive therapy
•Thyroid diseases (hypo/hyperthyroidism)
•Stroke
•Liver failure
•Kidney failure
•Acute and chronic lung disease
•Patients under 18 years of age
•Autoimmune diseases
•Iatrogenic ectasia

BMI

CAE: Coronary Artery Ectasia, NCA: Normal Coronary Artery,
SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure,
BMI: body mass index

Laboratory test results were compared between the CAE
patients and the control group. Statistical significance was
found for the CAE patients for triglyceride cholesterol (136
mg/dL [range: 43–835 mg/dL] vs. 152 [range: 30–835mg/
dL] for controls, p=0.030), hemoglobin (14.6 g/dL [range:
11.5–16.9 mg/dL] vs. 14.9 g/dL [range: 11.5–17.1 g/dL]
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in controls, p= 0.012), RDW (15.5%[range: 12.9–19.9%]
vs. 15.2%[range: 12.3–17.5%] in controls, p = 0.016),
eosinophil count (0.172 u/mm3[range: 0.002–0.877u/
mm3] vs. 0.143 u/mm3[range: 0.039–0.385 u/mm3] for
controls, p= 0.035), platelet count (226 k/mm3[range:
143–442k/mm3] vs. 218 k/mm3[range: 125–294 k/mm3]
in controls, p= 0.013), PDW (17.7%[range: 16.1–20.9%]
vs. 17.5%[range: 15.9–18.9] in controls, p= 0.003), MPV

(8.2 fL [range: 6.2–11.2 fL] vs. 7.8 fL [range: 6.1–10.6
fL] in controls, p= 0.001), PCT (0.18 [range: 0.07–0.32]
vs. 0.17 [range: 0.08–0.24] in controls,p= 0.017), NLR
(2.1 [range: 0.9–12.8] vs. 2.0 [1.1-4.5] in controls, p=
0.012), and PLR (102.8 [range: 50.8–339.3] vs. 97.1
[range: 46.0–194.3] in controls, p= 0.004). There was no
significant difference between the two groups in terms
of other biochemical and hemogram values (Table 2).

Table 2. Laboratory data of study groups
Smoking Patients with
CAE (n=146)

Smoking Patients with
NCA (n=146)

p

114 (20.3-221)

113.1 (44.9-207)

0.403

Triglyceride (mg/dL)

136 (43-835)

152 (30-835)

0.030

Total cholesterol (mg/dL)

181 (84-395)

186 (84-395)

0.316

HDL-cholesterol (mg/dL)

41.9 (21.2-71.2)

39.9 (22.8-76)

0.201

Glomerular Filtration Rate (%)

90.7 (61.8-123.1)

96 (54.9-125.4)

0.092

ALT (u/l)

17 (4-41)

18 (8-41)

0.531

AST (u/l)

21 (12-40)

21 (12-38)

0.652

TSH

1.2 (0.5-3.7)

1.2 (0.5-3.5)

0.768

CRP (mg/L)

0.3 (0.01-20)

0.3 (0.01-15)

0.415

WBC, (u/mm3)

8.1 (4-11.8)

7.7 (5.7-11.8)

0.311

Hemoglobin (gr/dL)

14.6 (11.5-16.9)

14.9 (11.5-17.1)

0.012

MCV

88.4 (64.8-104)

89.3 (77.3-99.1)

0.291

RDW (%)

15.5 (12.9-19.9)

15.2 (12.3-17.5)

0.016

4.6 (2.1-8.6)

4.6 (3.2-6.9)

0.129

2.2 (0.6-5)

2.3 (1.3-3.8)

0.731

Monocyte, (u/mm3)

0.6 (0.03-1.4)

0,6 (0.2-1.0)

0.703

Basophils, (u/mm3)

0.07 (0.001-0.4)

0.07 (0.001-0.1)

0.057

Eosinophil, (u/mm3)

0.172 (0.002-0.877)

0.143 (0.039-0.385)

0.035

226 (143-442)

218 (125-294)

0.013

PDW (%)

17.7 (16.1-20.9)

17.5 (15.9-18.9)

0.003

MPV (Fl)

8.2 (6.2-11.2)

7.8 (6.1-10.6)

0.001

0.18 (0.07-0.32)

0.17 (0.08-0.24)

0.017

2.1 (0.9-12.8)

2.0 (1.1-4.5)

0.012

102.8 (50.8-339.3)

97.1 (46.0-194.3)

0.004

MEDIAN (Min-Max.)
LDL-cholesterol (mg/dL)

Neutrophil, (u/mm3)
Lymphocyte, (u/mm3)

Platelet counts (Plt) (k/mm3)

PCT
Neutrophil Lymphocyte Ratio (NLR)
Platelet Lymphocyte Rate (PLR)

CAE: Coronary Artery Ectasia, NCA: Normal Coronary Artery, GFR: Glomerular filtration rate, ALT: Alanine aminotransferase,
AST: Aspartate aminotransferase, PDW: Platelet distribution width; RDW: Red cell distribution width; MPV: Mean platelet volume;
HDL: high-density lipoprotein; LDL: low-density lipoprotein; WBC: White blood count; PCT: plateletcrit.
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DISCUSSION

Ethical approval: The study received the ethical approval of the University

This study showed that hemogram parameter levels were
different between patients with CAE who were current
smokers and control participants. To the best of our
knowledge, this is the first study to evaluate hemogram
parameters in smokers with CAE.
CAE is a variant of atypical coronary atherosclerosis
characterized by disruption of the elastic lamina (15).
Atherosclerosis (7,16) and inflammation [8] both play a
role in the etiology of CAE. It is estimated that 20–30% of
all CAE cases are associated with inflammatory diseases
(17).
The endothelium controls blood flow, coagulation, and
inflammatory processes (18). Smoking has been shown
to have an effect on all stages of atherogenesis (19). The
key process involved at the onset of smoking-induced
atherogenesis is endothelial dysfunction (14).
Previous studies in CAE patients have shown a high
neutrophil-lymphocyte ratio (NLR) (20). In our study, the
smoking subgroup of CAE patients was found to have a
high NLR, and the platelet-lymphocyte ratio (PLR) was
also elevated. Turhan et al. (21) reported high levels of
C-reactive protein (CRP) in CAE patients. The present
study also found high levels of CRP in patients with CAE
who were current smokers.
The mean platelet volume (MPV) is an indicator of
platelet activation and has an independent effect on the
pathophysiology of atherosclerosis. MPV levels are high
in patients with acute myocardial infarction, unstable
angina pectoris, and congestive heart failure (22). CAE
patients in particular demonstrate high MPV levels (23),
and this trend was also identified in the present study. All
CAE patients in our study were current smokers, and they
showed higher MPV levels than normal coronary arteries.
The critical role of platelets in inflammation is well
established (24). The platelet distribution width (PDW)
indicates the difference in platelet size, while the plateletcrit
(PCT) reflects the proportion of volume that platelets
make up in a whole blood sample. Studies have shown
an association between PCT and PDW and inflammation
(25). Our study revealed that the platelet count, PDW, and
PCT were higher in smoking patients with CAE.

CONCLUSION
There is no consensus on the best treatment for CAE,
which is an important cause of mortality and morbidity.
Close monitoring of patients with CAE is vital. Routine
hematological analyses are important tests that are also
simple, effortless, and cost-effective. These tests may help
predict which current smokers will go on to develop CAE,
and future prospective large-scale randomized controlled
trials will be required to identify the relationships between
CAE and laboratory parameters in these patients.
Competing interests: The authors declare that they have no competing
interest.
Financial Disclosure: There are no financial supports.

Ethics Committee (Date: 21/11/2019 Decision number: 2019/285).
Mehmet Inanir ORCID: 0000-0003-1784-3584

REFERENCES
1. Endoh S, Andoh H, Sonoyama K, et al. Clinical features
of coronary artery ectasia. J Cardiol 2004;43:45-52.
2. Pinar Bermudez E, Lopez Palop R, Lozano MartinezLuengas I, et al. Coronary ectasia: prevalence, and
clinical and angiographic characteristics. Rev Esp
Cardiol 2003;56:473-9.
3. Demopoulos VP, Olympios CD, Fakiolas CN, et al. The
natural history of aneurysmal coronary artery disease.
Heart 1997;78:136-41.
4. Zeina AR, Sharif D, Blinder J, et al. Noninvasive
assessment of coronary artery ectasia using
multidetector computed tomography. Coron Artery
Dis 2007;18:175-80.
5. Zografos TA, Korovesis S, Giazitzoglou E, et al. Clinical
and angiographic characteristics of patients with
coronary artery ectasia. Int J Cardiol 2013;167:1536-41.
6. Sarli B, Baktir AO, Saglam H, et al. Neutrophil-tolymphocyte ratio is associated with severity of
coronary artery ectasia. Angiology 2014;65:147-51.
7. Díaz-Zamudio M, Bacilio-Pérez U, Herrera-Zarza MC,
et al. Coronary artery aneurysms and ectasia: role of
coronary CT angiography. Radiographics : A review
publication of the Radiological Society of North
America Inc 2009;29:1939-54.
8. Manginas A, Cokkinos DV. Coronary artery ectasias:
imaging, functional assessment and clinical
implications. Eur Heart J 2006;27:1026-31.
9. Pick RA, Glover MU, Vieweg WV. Myocardial infarction
in a young woman with isolated coronary arteritis.
Chest 1982;82:378-80.
10. Kruger D, Stierle U, Herrmann G, et al. Exercise-induced
myocardial ischemia in isolated coronary artery
ectasias and aneurysms (“dilated coronopathy”). J
Am Coll Cardiol 1999;34:1461-70.
11. Li JJ, He JG, Nan JL, et al. Is systemic inflammation
responsible for coronary artery ectasia? Int J Cardiol
2008;130:69-70.
12. Ozde C, Korkmaz A, Kundi H, et al. Relationship
Between Plasma Levels of Soluble CD40 Ligand and
the Presence and Severity of Isolated Coronary Artery
Ectasia. Clin Appl Thromb Hemost 2018;24:379-86.
13. Widlansky ME, Gokce N, Keaney JF, et al. The clinical
implications of endothelial dysfunction. J Am Coll
Cardiol 2003;42:1149-60.
14. Messner B, Bernhard D. Smoking and cardiovascular
disease: mechanisms of endothelial dysfunction and
early atherogenesis. Arterioscler Thromb Vasc Biol
2014;34:509-15.
15. Sultana R, Sultana N, Ishaq M, et al. The prevalence
and clinical profile of angiographic coronary ectasia.
J Pak Med Assoc 2011;61:372-75.

1068

Ann Med Res 2020;27(4):1065-9
16. Roberts WC. Natural history, clinical consequences,
and morphologic features of coronary arterial
aneurysms in adults. Am J Cardiol 2011;108:814-21.
17. Mavrogeni S. Coronary artery ectasia: from diagnosis
to treatment. Hellenic J Cardiol 2010;51:158-63.
18. Libby P, Ridker PM, Maseri A. Inflammation and
atherosclerosis. Circulation 2002;105:1135-43.
19. Barua RS, Ambrose JA. Mechanisms of coronary
thrombosis in cigarette smoke exposure. Arterioscler
Thromb Vasc Biol 2013;33:1460-7.
20. Sarli B, Baktir AO, Saglam H, et al. Neutrophil-tolymphocyte ratio is associated with severity of
coronary artery ectasia. Angiology 2014;65:147-51.
21. Turhan H, Erbay AR, Yasar AS, et al. Comparison of
C-reactive protein levels in patients with coronary
artery ectasia versus patients with obstructive
coronary artery disease. Am J Cardiol 2004;94:1303-6.

22. Huczek Z, Kochman J, Filipiak KJ, et al. Mean platelet
volume on admission predicts impaired reperfusion
and long-term mortality in acute myocardial
infarction treated with primary percutaneous coronary
intervention. J Am Coll Cardiol 2005;46:284-90.
23. Demir S, Avsar MK, Karakaya Z, et al. Increased mean
platelet volume is associated with coronary artery
ectasia. Postepy Kardiol Interwencyjnej 2013;9:241-5.
24. Bakan A, Oral A, Alisir Ecder S, et al. Assessment of
Mean Platelet Volume in Patients with AA Amyloidosis
and AA Amyloidosis Secondary to Familial
Mediterranean Fever: A Retrospective Chart - Review
Study. Med Sci Monit 2019;25:3854-9.
25. Isik M, Sahin H, Huseyin E. New platelet indices as
inflammatory parameters for patients with rheumatoid
arthritis. Eur J Rheumatol 2014;1:144-6.

1069

