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Association of serglycin levels with
isolated coronary artery ectasia
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Abstract

Background: Serglycin plays an important role in the inflammatory status, but the relationship between coronary artery ectasia
(CAE) and serglycin is still unknown.

Aim: In this study, we aimed to investigate the association of serglycin level with isolated CAE.

Methods: Fifty-two patients with isolated CAE and 35 individuals with normal coronary angiography were included into the
study. The Markis classification and number of ectatic coronary arteries were recorded. Plasma serglycin levels were measured.
Results: Multivariate logistic regression analysis revealed that serglycin and high-sensitivity C-reactive protein were indepen-
dently associated with the presence of CAE. In receiver operating characteristics curve analysis the cut of serglycin level for the
prediction of isolated CAE was 13.5, with a sensitivity of 88.5% and a specificity of 84.8%. However, there was no association

between serglycin levels and Markis classification.

Conclusions: Serglycin levels are significantly and independently higher in patients with CAE.
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INTRODUCTION

Coronary artery ectasia (CAE) is defined as dilatation of the
coronary artery 1.5-times greater than that of an adjacent nor-
mal segment [1]. Its prevalence has been reported from 0.3%
to 5% [2]. Isolated CAE, defined as the lack of significant coro-
nary artery stenosis, has rarely been reported (0.1-0.8%) (3, 4].
Acute coronary syndromes can be developed by abnormally
dilated coronary arteries as a result of vasospasm, dissection,
or thrombus, even in patients without coronary artery disease
(CAD) [5]. Therefore, the factors that are associated with the
presence of CAE need to be determined. Previous studies
have found that atherosclerosis and inflammation play a key
role in the development of CAE, although the reasons for the
formation of ectasia have not been understood exactly [6, 7].

Serglycin is associated with intracellular proteoglycan
and haematopoietic cells. Prior studies demonstrated that
some non-haematopoietic cell types also synthesise serglycin.
Inflammatory cells synthesise serglycin, which is then stored
in granules to react with mediators, for instance cytokines,
chemokines, growth factors, and proteases [8—10]. Serglycin
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can also participate in the mechanism of atheromatous change
as well as atherosclerosis. It has been shown that serglycin is
up-regulated by lipopolysaccharides in macrophages, tumour
necrosis factor (TNF) in endothelial cells, and interleukin
1-beta in smooth muscle cells [10].

Because of these findings, serglycin plays an important
role in the inflammatory status and plays a key role in the de-
velopment of vascular diseases; we hypothesise that serglycin
might play a role in CAE. Therefore, we aimed to investigate
the association of serglycin level with isolated CAE. To the best
of our knowledge, this is the first such study in the literature.

METHODS
In total, 85 individuals were included in this cross-sectional
study. The first group comprised 52 patients with isolated
CAE, while the second group consisted of 33 individuals with

normal coronary angiography (NCA).
Patients with high troponin due to causes other than
acute coronary events including acute coronary syndromes,
acute heart failure, pulmonary embolism, active infection or
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sepsis, chronic kidney disease, stroke, arrhythmias, or aortic
dissection were excluded from the study. Patients with hae-
matological disorders, chronic inflammatory diseases, previous
stroke, liver disease, malignancy, rheumatological diseases,
previous myocardial infarction, or coronary artery surgery
history were also excluded.

Arterial hypertension was defined as blood pressure
measuring > 140/90 mm Hg in multiple measurements or
use of antihypertensive drugs. Diabetes mellitus was defined
as a fasting plasma glucose level > 126 mg/dL in multiple
measurements or use of anti-diabetic medications currently.
Hyperlipidaemia was defined as use of lipid lowering medi-
cation or serum containing total cholesterol > 200 mg/dL.

Coronary angiography was done by clinical indications
such as the test results of abnormal stress, positive treadmill
test, dobutamine stress echo, typical chest pain, or myocardial
perfusion scintigraphy. All the patients were clinically stable.
The standard Judkins technique and 6 F or 7 F catheters (Mas-
sachusetts, Expo; Boston Scientific Corporation) were used to
perform baseline angiography through the radial or femoral
artery, using a Siemens Axiom Sensis XP device. Coronary
angiographies were evaluated by at least two independent
interventional cardiologists. CAE was defined based on the
criteria used in the Coronary Artery Surgery Study [11]. Ac-
cording to the angiographic definition used in that study,
segmental ectasia was considered when the diameter of the
ectatic segment was > 1.5 times that of the adjacent normal
segment. When an identifiable normal adjacent segment
could not be found, the mean diameter of the correspond-
ing coronary segment in the control group was used as the
normal value [1]. CAE without coronary artery stenosis was
considered as isolated CAE, and the severity of isolated CAE
was determined according to the Markis classification [3]. In
decreasing order of severity, diffuse ectasia of two or three
vessels was classified as type 1, diffuse disease in one ves-
sel and localised disease in another vessel as type 2, diffuse
ectasia of only one vessel as type 3, and localised segmental
ectasia as type 4.

Blood samples from the patients after a fasting period of
12 h were collected into plain tubes, and serum was separated
after centrifugation at 4000 g for 10 min and stored at -80°C
until analysis. Complete blood count and differentials were de-
termined from the peripheral venous blood samples obtained
at admission. An automatised analyser was used to measure
high-sensitivity C-reactive protein (hsCRP), total cholesterol,
triglyceride, creatinine, and low- and high-density lipoprotein
cholesterol. Serglycin levels in plasma were determined by
previously described enzyme-linked immunosorbent assay
method [12].

Transthoracic echocardiography was performed in all
individuals. Left ventricular ejection fraction was calculated
using Simpson’s method.

Statistical analysis
Ankara Numune Education and Research Hospital’s Local Eth-
ics Committee approved the study protocol, and all patients
provided written, informed consent.

SPSS 22.0 statistical package software was used to per-
form all data analyses. The distribution pattern of the variables
was analysed using the Kolmogorov-Smirnov test. Continuous
data are presented as mean = standard deviation, or median
and interquartile range, according to the distribution pat-
tern of the variables. Student’s t test was used to compare
parametric continuous variables, and the Mann-Whitney
U test was used to compare nonparametric continuous vari-
ables. Categorical variables were compared using the y test,
the results of which are presented as percentages. The correla-
tion between hsCRP and serglycin was assessed by perform-
ing the Spearman rank test. The effects of different variables
on CAE were determined with univariate analysis. Variables
with unadjusted p values < 0.10 in logistic regression analysis
were identified as potential risk factors and were included
in the full model. We eliminated potential risk factors by
means of likelihood ratio tests with reduced model, using
stepwise multivariate logistic regression analysis. A p value
< 0.05 was considered statistically significant. The receiver
operating characteristics (ROC) curve was used to show the
sensitivity and specificity of serglycin, as well as the optimal
cut-off value for predicting CAE.

RESULTS
We performed a total of 1840 angiograms during the study
period. CAE was detected in 165 patients. Of the 165 patients
with CAE, 101 had also obstructive coronary lesions. Twelve
of 64 patients with isolated CAE, who did not give informed
consent, were excluded from the study. Finally, 52 patients
with isolated CAE, and 35 individuals with NCA as the control
group, were included into the study.

Clinical and laboratory characteristics of the study popula-
tion are shown in Table 1. Current smoker, serglycin, hsCRP,
total cholesterol, and platelet count were significantly higher
in the CAE group. Lymphocyte counts were significantly lower
in the CAE group compared with the control group. The
angiographic characteristics of the patients in the coronary
ectasia group are also shown in Table 2.

Multivariate logistic regression analysis revealed that
serglycin and hsCRP levels were independently associated
with the presence of CAE (Table 3). However, there was no
association between serglycin and Markis classification (Fig. 1).
In addition, there was a positive correlation between hsCRP
levels and serglycin levels (p < 0.001) (Fig. 2).

In ROC curve analysis, the cut-off level of serglycin for the
prediction of the presence of CAE was 13.5, with a sensitivity
of 88.5% and a specificity of 84.8% (area under curve: 0.933,
p < 0.001) (Fig. 3).
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Table 1. Clinical and laboratory characteristics of the study population

Control
(n = 33; 38.8%)

Variables

Coronary artery ectasia

(n =52; 61.2%)

Male 21 (63.6%) 42 (80.8%) 0.450
Age [years] 57 =10 58 + 10 0.340
Diabetes mellitus 6 (18.2%) 14 (26.9%) 0.360
Current smoker 4 (7.7%) 10 (30.4%) 0.015
Hypertension 6 (18.2%) 14 (26.9%) 0.150
Hyperlipidaemia 3(9.1%) 8 (15.4%) 0.266
Body mass index [kg/m?] 24.45 + 430 2534 +5.12 0.135
White blood cell count [x 10%L] 7.75 134 8.17 £1.78 0.252

Haemoglobin [g/L] 1454 £1.2 13715 0.190
Neutrophil count [x10%L] 496 + 1.48 5.21 = 1.49 0.455
Lymphocyte count [x 10%L] 3.58 + 0.93 3.1+0.77 0.048
Monocyte count [x10%L] 0.54 + 0.15 0.60 = 0.21 0.196
Platelet count [x 10%L] 231 £ 63 277 =74 0.003

Total cholesterol [mmol/L] 4.04 + 0.65 477 = 0.98 0.001

Low density lipoprotein [mmol/L] 2.67 = 0.67 293 +0.83 0.093

High density lipoprotein [mmol/L] 1.17 £0.28 1.09 = 0.26 0.239
Triglycerides [mmol/L] 1.39(1.14-1.99) 1.53 (1.19-1.75) 0.184
Creatinine [mg/dL] 64.8 + 17.5 70.9 = 16.1 0.102

Left ventricular ejection fraction [%] 61 +4 59+ 5 0.629
High sensitive C-reactive protein [nmol/L] 23.8 (11.4-40.0) 91.4 (50.0-135.2) < 0.001
Serglycin [ng/mL] 12.06 = 1.55 16.63 + 2.58 < 0.001

Data are presented as mean = standard deviation, number and percentage (in brackets), or median and interquartile range

Table 2. Angiographic characteristics of patients in the coronary
ectasia group

among the patients with serglycin > 13.5 ng/mL (p < 0.001).
Lymphocyte count was lower whereas total cholesterol and
hsCRP levels were significantly higher, in the high serglycin

Markis classification

Type 1 7 (13.5%) subgroup.

e 2 7035%) DISCUSSION

Type 3 4 7.6%) In the present study, we demonstrated that serglycin provided
Type 4 34(65.4%) relevant information regarding the presence of isolated CAE.
Number of ectatic coronary arteries We found that patients with isolated CAE have significantly
1 30 (57.6%) greater serglycin compared to control subjects with NCA
2 9(17.4%) groups. Serglycin was also statistically significantly correlated
3 13 (25.0%) with hsCRP levels, showing its strong relation with systemic

inflammation. However, the serglycin level did not change
according to the group of Markis classification.

With the increase in the number of patients undergoing
coronary angiography, we identify CAE in more patients. CAE
is an independent predictor of mortality, and the mortality rate
of patients with non-obstructive coronary artery aneurysms
is similar to that of patients with multivessel disease [13].
In a large cohort study on CAE, the five-year mortality in

Coronary artery ectasia distribution

25 (48.1%)
20 (38.5%)
29 (55.8%)

Left anterior descending artery
Left circumflex artery

Right coronary artery

Data are presented as numbers and percentages (in brackets)

Finally, the patients were divided into two subgroups
based on a serglycin cut-off level of 13.5 ng/mL (Table 4).
The number of patients with CAE was significantly higher

992

patients with coronary artery aneurysm was reported as 26%
in 1983 [1]. On the other hand, two recent studies found
significantly lower mortality rates in CAE patients. In the first
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Table 3. Multivariate logistic regression analysis showing independent predictors of coronary artery ectasia

Variables Univariate analysis Multivariate analysis
OR (95% CI) Adjusted OR (95% ClI)

Low-density lipoprotein 0.290 1.352 (0.910-1.792)

Total cholesterol 0.005 1.015 (1.005-1.020) 0.523 1.003 (0.910-1.096)
Platelet count 0.085 1.050 (0.715-1.385)

Lymphocyte count 0.155 0.903 (0.713-1.093)

Current smoker 0.002 1.150 (1.018-1.282) 0.370 1.040 (0.980-1.100)
Serglycin < 0.001 1.930 (1.310-2.550) < 0.001 1.755 (1.340-2.170)
High-sensitivity C-reactive protein < 0.001 1.585 (1.380-1.790) 0.040 1.290 (1.040-1.540)

Cl — confidence interval; OR — odds ratio
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Figure 1. Serglycin levels according to number of Markis clas- 0 5 10 15 20 25
sification groups hsCRP

Figure 2. Correlation of serglycin and high-sensitivity C-reactive

. . protein (hsCRP) levels
study, the cardiovascular mortality rate was 2% after a mean

follow-up of 49 = 21 months in 258 patients with CAE [14].

The second study, which included 540 patients with CAE, 10

reported 2.22% mortality after 36 months of follow-up [15]. J_,—'_'—/—'_'f

The decrease in mortality over time may be due to better 087

management of CAE and improvements in medicine. The

pathophysiological mechanism of CAE has also become an 2 0.6

important research topic because of the high mortality rate. G

Although the aetiology and pathophysiology of CAE are still & 041

unclear, some pathological mechanisms have been pro- Serglycin > 13.5 ng/mL
posed. CAE is considered to be a large positive remodelling 0.2 ?:ncsig\',%,ag&S%
of the atherosclerotic coronary artery [16]. The most em- Specificity 84.8%
phasised mechanisms of this remodelling are the enzymatic 0.0 . Y
degradation of the extracellular matrix and the thinning of 1-Specificity

the tunica media layer of the vessel due to severe chronic

inflammation [17]. Recently, we also demonstrated that Figure 3. Receiver operating characteristics analysis for serglycin

novel inflammatory markers such as platelet-to-lymphocyte  |evel to predict isolated coronary artery ectasia; AUC — area
and monocyte-to-high—density lipoprotein cholesterol ratios  under curve
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Table 4. Study population according to serglycin level

Variables Serglycin Serglycin
<13.5 ng/mL > 13.5 ng/mL
(n = 34; 40.0%) (n = 51; 60.0%)

Male 25 (73.5%) 38 (74.5%) 0.850
Age [years] 58 + 10 57 + 11 0.721

Diabetes mellitus 9 (26.5%) 11 (21.5%) 0.371

Current smoker 4(11.8%) 10 (19.6%) 0.105
Hypertension 8 (23.5%) 12 (23.5%) 1.000
Hyperlipidaemia 4(11.7%) 7 (13.7%) 0.481

White blood cell count [x10%/L] 7.77 =1.37 8.14 £1.75 0.322

Haemoglobin [g/L] 14113 14.0=15 0.825
Neutrophil count [x10%L] 498 + 1.38 5.18 + 1.53 0.543

Lymphocyte count [x 10%L] 4.30 = 1.63 3.36 = 1.19 0.035
Monocyte count [x 10%L] 0.53 +0.14 0.61 =0.21 0.082

Platelet count [x 10%/L] 238 + 65 267 =77 0.065
Total cholesterol [mg/dL] 4.01 = 0.60 4.71 +£0.98 < 0.001
Low density lipoprotein [mmol/L] 2.67 = 0.67 2.95 +0.83 0.128
High density lipoprotein [mmol/L] 1.14 = 0.28 1.09 = 0.23 0.453

Triglycerides [mmol/L] 3.37(2.72-4.01) 3.48 (2.72-4.64) 0.079
Creatinine [mmol/L] 67.1 £19.8 69.4 + 145 0.554
Left ventricular ejection fraction [%] 61 =5 60 = 6 0.377

High-sensitivity C-reactive protein [mg/L] 30.4 (11.4-49.5) 80.9(11.4-134.3) < 0.001
Isolated coronary artery ectasia 6 (17.6%) 46 (90.2%) < 0.001

Data are presented as mean = standard deviation, number and percentage (in brackets), or median and interquartile range

were significantly elevated in the isolated CAE group when
compared to the obstructive CAD and NCAs [18, 19]. As
shown in various studies, inflammation is a well-known
mechanism during the development and progression of ath-
erosclerosis.

Serglycin is a dominant intracellular proteoglycan ex-
pressed by immune cells, where it interacts with numerous
inflammatory mediators, such as proteases, chemokines,
cytokines, and growth factors [8, 9]. In a recent study sergly-
cin was found to be among the most abundantly expressed
proteins in adiposities of epicardial adipose tissue in patients
with CAD. It was also demonstrated that tumour necrosis
factor-alpha (TNF-a) induces expression and secretion of
serglycin in adipocytes. These observations suggest that serg-
lycin and TNF-a probably contribute to the development and
progression of CAD through cross-talk between macrophages
and adiposities [20].

Circulating serglycin might also participate in the mecha-
nism of systemic vascular insult and atheromatous change
[21, 22]. The biosynthesis of serglycin is up-regulated by
lipopolysaccharides in macrophages [21, 22], TNF in endothe-
lial cells, and interleukin 1-beta in smooth muscle cells [10].

On the basis of these findings and the pathophysiological
role of inflammation in isolated CAE, we hypothesised that
serglycin might be associated with isolated CAE. We found
that serglycin was significantly higher in patients with CAE,
but there was no difference in types of Markis classification.
Thus, there is an inflammatory status in patients with CAE,
but additional factors affecting the severity or extensiveness
of CAE might also be present. Another finding of our study
is that there was a positive correlation between hsCRP level
and serglycin, which also supports the systemic inflammation
role in our study. Finally, our findings indicated that sergly-
cin > 13.5 ng/mL was significantly and independently related
with isolated CAE compared to NCA groups.

Limitations of the study
Our study has some limitations. First, it was a cross-sectional
study; therefore, we did not analyse the follow-up data ad-
equately. Second, inflammatory markers other than hsCRP,
such as TNF-a matrix metal proteinases and interleukin-6,
were not analysed, and therefore we did not compare them
with serglycin level. In addition, we did not have a control
group that included obstructive CAD. A further limitation is
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that the evaluation of coronary angiography was visual; we
did not use intravascular ultrasound or optical coherence
tomography. Another limitation is the relatively small number
of patients that was included in the study. The final limitation
of our study is the lack of information about taking drugs such
as nitrates, angiotensin (AT) converting enzyme, and AT-I|
inhibitors, which can affect the occurrence of CAE.

CONCLUSIONS

In conclusion, serglycin level is significantly and independently
higher in patients with CAE, but there might be some addi-
tional factors determining the severity and extensiveness of
CAE. Our findings suggest that inflammation may play a role
in the development of CAE. Serglycin may achieve prediction
of isolated CAE in the time of clinical practice. We believe that
further, larger studies are needed to clarify the relationship
between serglycin and CAE.

Conflict of interest: none declared
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Zwiazek stezenia serglicyny z izolowanym
tetniakowatym poszerzeniem tetnic wiencowych

Harun Kundi, Murat Gok, Canan Topguoglu, Ender Ornek

Numune Education and Research Hospital Cardiology Department, Ankara, Turcja

Streszczenie

Wstep: Wiadomo, Ze serglicyna odgrywa istotna role w stanie zapalnym, lecz zaleznosci miedzy tetniakowatym poszerzeniem
tetnic wiericowych (CAE) a serglicyna nadal nie sg znane.

Cel: Celem badania byta analiza zwiazku miedzy stezeniem serglicyny a izolowanym CAE.

Metody: Do badania wtaczono 52 chorych z izolowanym CAE i 35 0s6b z prawidiowym obrazem tetnic wieicowych w ko-
ronarografii. Okreslono klasyfikacje tetniakéw wg Markisa oraz liczbe poszerzonych tetnic wieficowych. Oznaczono stezenie
serglicyny.

Wyniki: W analizie regresji logistycznej wykazano, ze stezenia serglicyny i biatka C-reaktywnego byly niezaleznie zwiazane
z obecnoscia CAE. W analizie krzywych ROC punkt odciecia dla prognozowania izolowanego CAE wynosit 13,5, a czufo$¢
i swoisto$¢ metody — odpowiednio 88,5% i 84,8%. Nie stwierdzono jednak zadnych zaleznosci miedzy stezeniem serglicyny
a klasyfikacja wg Markisa.

Whioski: Stezenie serglicyny jest istotnie wyzsze u 0s6b z CAE i stanowi niezalezny czynnik predykcyjny tego zaburzenia.
Stowa kluczowe: tetniakowate poszerzenie tetnic wiericowych, zapalenie, serglicyna
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