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Abstract

Original Article

Introduction

Coronary artery ectasia  (CAE) is an uncommon but 
known finding in coronary angiography. It manifests by 
an unusual dilatation of the coronary artery lumen that 
exceeds the largest diameter of an adjacent normal artery 
more than 1.5‑fold.[1,2] The incidence of this finding in 
coronary angiography is between 0.3% and 4.9%, and it 
is seen more frequently in men.[3] Etiology of CAE is not 
well understood yet, but atherosclerosis is considered as 
the main responsible factor in the adults, and Kawasaki 
disease is the main cause in children and adolescents.[4‑6] 
Histopathologic studies have shown similarities between 
CAE and atherosclerosis; however, there are many patients 
that develop CAE without any evidence of coronary artery 
disease (CAD) and atherosclerosis.[7,8]

Both atherosclerosis and ectasia formation are considered as 
the result of inflammatory processes.[9,10] Moreover, CAE was 
associated with higher levels of gamma‑glutamyltransferase, 

C‑reactive protein  (CRP), and vascular endothelial growth 
factor as well as overexpression of matrix metalloproteinases 
and endogenous nitric oxide.[6,11‑14] This signifies the high extent 
of the inflammation that may result in ectasia.

Neutrophil to lymphocyte ratio is one of the diagnostic and 
prognostic markers for CAD.[15,16] Due to the inflammatory 
process of CAE, it is probable that neutrophil to lymphocyte 
ratio can also be used to determine patients with CAE. In the 
present study, we compared the neutrophil to lymphocyte ratio 
in patients with sole CAE and CAD patients as well as normal 
coronary individuals who presented to our center.
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Methods

In this case–control study, we compared patients with lone 
coronary ectasia who presented to our center between 2004 
and 2014 with two other groups: patients with CAD and a 
group of normal coronary individuals who were candidate 
for coronary angiography. Our inclusion criteria were 
(1) age above 18 years and  (2) otherwise normal coronary 
artery structure for the ectatic patients and normal coronary 
structure for the normal coronary control group. The exclusion 
criteria included (1) history of coronary artery bypass graft or 
valvular heart surgery; (2) history of percutaneous coronary 
intervention;  (3) presence of active infection at the time 
of coronary angiography;  (4) history of inflammatory or 
autoimmune disease; (5) renal insufficiency; (6) hepatic failure 
or cirrhosis; (7) malignancy; (8) chronic obstructive pulmonary 
disease; (9) previous myocardial infarction; (10) heart failure 
or ejection fraction below 50%; (11) hematologic disorders; 
(12) moderate‑to‑severe valvular heart disease (either stenosis 
or regurgitation); and (13) leukocytosis >12,000/mm3.

Demographic and clinical data of the ectatic patients were 
retrieved from the databank of our center and reviewed for 
the inclusion and exclusion criteria. In the next step, their 
coronary angiography film was reviewed to make sure about 
the presence and location of the ectasia. For every ectatic 
patient, 4 controls were selected from the Tehran Heart Center 
database of coronary angiography using propensity score 
matching method  (matched for age and sex). Two of them 
were selected from the CAD patients and the other two from 
the normal coronary individuals.

Demographic characteristics  (age and sex), physiologic 
data (height, weight, blood pressure, and heart rate), history of 
cardiovascular risk factors, i.e., diabetes mellitus, hypertension, 
dyslipidemia, family history of CAD, smoking, and opium 
abuse, drug history, results of the coronary angiography, 
and laboratory measurements, particularly the results of the 
complete blood count, were retrieved from our databank and 
entered in the study’s dataset after data cleaning.

As the main study variable, neutrophil to lymphocyte ratio 
was calculated for all of the participants, and finally, all the 
study variables were compared among the three study groups.

Statistical analysis
Categorical variables were expressed as frequency and 
percentage and were compared among the groups using 
Chi‑square test. Continuous variables were described with 
mean and standard deviation or with median and 25th  and 
75th percentiles for skewed data and were compared among the 
groups using one‑way analysis of variance or Kruskal–Wallis 
test. Multiple comparisons based on ranks were used to 
determine the group difference of neutrophil to lymphocyte 
ratio. A linear regression model was applied to evaluate the 
association between logarithm of neutrophil to lymphocyte 
ratio with groups, adjusting for detected potential confounders. 
P  < 0.05 was considered as statistically significant. The 

statistical analysis was performed using IBM SPSS statistics 
for windows version 22.0 (IBM Corp., Armonk, NY, USA). 
P  < 0.05 was considered as statistically significant. The 
statistical analysis was performed using IBM SPSS statistics 
for windows version 23.0 (IBM Corp., Armonk, NY, USA).

Results

A total of 233 patients with coronary ectasia met our criteria and 
were compared to 433 CAD patients and 466 normal coronary 
individuals. Comparison of the baseline characteristics among 
the study groups is given in Table 1. In brief, frequency of 
the smokers and history of CAD were significantly higher 
in the CAD group  (P = 0.031 and P = 0.04, respectively). 
Hemoglobin level was also higher in the coronary ectasia 
group (P = 0.001).

As shown in Table  2, comparison of the angiographic 
characteristics was not different between the groups. The most 
common affected vessel, both in ectasia and CAD, was the 
right coronary artery.

The linear regression model showed that the neutrophil 
to lymphocyte ratio was significantly lower in the normal 
coronary individuals  (P  <  0.001). However, there was no 
significant difference between the coronary ectasia group and 
the CAD group.

After adjustment for the confounding variables, including 
diabetes, family history of CAD, smoking, high‑density 
lipoprotein levels, creatinine, body mass index, ejection 
fraction, hemoglobin, mean platelet volume, and mean 
corpuscular hemoglobin, the neutrophil to lymphocyte 
ratio remained significantly lower in the normal coronary 
group (P < 0.001), despite no difference between the ectasia 
and the CAD group (P = 0.127).

Discussion

In the present study, we observed a higher neutrophil to 
lymphocyte ratio in patients with CAE as compared to normal 
coronary individuals. However, the difference of the neutrophil 
to lymphocyte ratio between the ectatic patients and the CAD 
patients was not significant.

Despite several histopathologic similarities between coronary 
ectasia and atherosclerosis, the exact link between these 
two conditions has not been confirmed yet. However, it 
was shown that inflammation plays an evident role in the 
formation of ectasia as well as atherosclerosis. High levels 
of adhesion molecules, such as E‑selectin, intercellular 
adhesion molecule‑1, and vascular cell adhesion molecule‑1, 
were observed in ectatic patients as compared with CAD 
patients.[17,18] Moreover, elevated CRP levels were reported 
in patients with isolated coronary ectasia that suggests 
extensive inflammation in patients with ectasia.[19] A temporal 
association between circulating proteolytic, inflammatory, and 
neurohormonal markers in patients with coronary ectasia was 
observed in another study.[20] As a newer marker, neutrophil 
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to lymphocyte ratio has been used to show the inflammatory 
pathogenesis and severity of CAD in various studies.[21,22]

Due to histopathologic similarities in the coronary ectasia and 
CAD, it has been tested whether neutrophil to lymphocyte 
ratio is elevated in ectatic patients and the results approved 
this hypothesis. Ayhan et  al. have shown in a study that 
neutrophil to lymphocyte ratio was significantly higher in the 
coronary ectasia group compared with normal coronary control 
group.[23] A similar study also showed association of neutrophil 
to lymphocyte ratio with the presence of isolated CAE.[24] 
However, the populations of both studies were rather small, and 
they did not have a control group with CAD. In another study, 
Balta et al. compared the level of neutrophil to lymphocyte 

ratio between patients with CAE, those with newly diagnosed 
CAD, and those with a normal coronary angiogram.[25] They 
found that the neutrophil to lymphocyte ratio was significantly 
higher in patients in both ectasia and CAD groups compared to 
those in the normal coronary group. Our finding is in line with 
the previous studies, and the larger population of our study has 
provided a greater power for the study.

Contrary to our findings, one study showed that patients 
with isolated CAE had a significantly higher neutrophil to 
lymphocyte ratio than patients with obstructive CAD and 
control groups.[26] These authors concluded that a more severe 
inflammatory process could be involved in the development of 
CAE. We also observed a slightly higher level of neutrophil 
to lymphocyte ratio in the coronary ectasia group albeit the 
difference with the CAD group was not statistically significant.

Many other blood‑related markers such as mean platelet 
volume and red cell distribution wide have been shown to be 
associated with the presence of CAE[25,27] although their exact 
relationship demands further investigations.

Study limitations
Our study has also some limitations. First, we did not measure 
other inflammatory markers such as CRP and did not compare 
it to neutrophil to lymphocyte ratio. Furthermore, this was a 
single‑center study and our center is a tertiary referral hospital, 
so patients who are referred to our center may have different 
characteristics than the general population.

Table 2: Comparison of the angiographic characteristics 
between the study groups

Characteristics Ectasia (n=233) CAD (n=466) P
Vessel

LAD 41 (17.6) 77 (16.5) 0.866
RCA 49 (21.0) 107 (23.0)
LCX 25 (10.7) 50 (10.7)

LAD + RCA 31 (13.3) 70 (15.0)
LAD + LCX 27 (11.6) 50 (10.7)
RCA + LCX 13 (5.6) 16 (3.4)
LAD + RCA + LCX 47 (20.2) 96 (20.6)

LAD: Left anterior descending, RCA: Right coronary artery, LCX: Left 
circumflex artery, CAD: Coronary artery disease

Table 1: Comparison of the general characteristics between the study groups

Characteristics Ectasia (n=233) CAD (n=466) Normal controls (n=466) P
Age (year) 57.6±10.8 57.8±9.9 57.1±10.0 0.447
Male gender, n (%) 165 (70.8) 328 (70.4) 330 (70.8) 0.988
BMI (kg/m2) 29.1±4.6 28.3±4.4 28.4±4.5 0.078
Hypertension, n (%) 123 (52.8) 263 (56.4) 258 (55.4) 0.658
Diabetes mellitus, n (%) 44 (18.9) 79 (17.0) 88 (18.9) 0.704
Dyslipidemia, n (%) 144 (61.8) 300 (64.4) 318 (68.2) 0.201
Smoking, n (%) 51 (21.9) 116 (24.9) 83 (17.8) 0.031
Opium, n (%) 25 (10.7) 65 (13.9) 45 (9.7) 0.111
Family history of CAD, n (%) 43 (18.5) 104 (22.3) 65 (13.9) 0.004
Total cholesterol (mg/dl) 175.1±41.1 181.1±45.0 180.5±43.7 0.208
LDL (mg/dl) 109.0±36.2 111.9±37.6 110.5±38.1 0.634
HDL (mg/dl) 41.6±10.5 41.4±10.3 42.9±10.4 0.078
Triglyceride (mg/dl) 135.5 (100‑185) 138 (104.5‑195.5) 142 (102‑199.5) 0.182
Fasting blood sugar (mg/dl) 106.2±23.4 111.1±36.4 111.2±37.2 0.155
Creatinine (mg/dl) 0.93±0.21 0.94±0.20 0.90±0.21 0.005
WBC 7624±1773 7699±1805 7505±1794 0.262
Hemoglobin (g/dl) 15.1±1.5 14.6±1.6 14.8±1.6 0.001
MCV 87.2±5.4 86.4±5.9 86.0±5.9 0.039
RDW 13.2±1.0 13.2±1.2 13.3±1.2 0.216
PDW 12.7±1.8 12.5±1.9 12.5±1.9 0.58
MPV 9.7±0.9 9.6±0.9 9.6±0.9 0.213
Neutrophil/lymphocyte 2 (1.5‑2.7) 2 (1.6‑2.8) 1.7 (1.3‑2.3) <0.001
Ejection fraction (%) 57.3±3.1 55.7±4.2 55.8±4.1 <0.001
MCV: Mean corpuscular volume, MPV: Mean platelet volume, PDW: Platelet distribution wide, RDW: Red cell distribution wide, BMI: Body mass index, 
CAD: Coronary artery disease, LDL: Low‑density lipoprotein, HDL: High‑density lipoprotein, WBC: White blood cell
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Conclusion

Higher neutrophil to lymphocyte ratio was present in patients 
with CAE and CAD patients than the normal coronary 
individuals. This suggests an inflammatory basis for the 
pathogenesis of coronary ectasia. Further studies are required 
to understand the exact mechanism behind this inflammatory 
process and discriminate the pathogenesis of ectasia from 
atherosclerosis.
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