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Increased serum resistin levels associated with isolated 
coronary artery ectasia

Fatih Sivri1, Ufuk Eryılmaz2

A b s t r a c t

Introduction: Coronary artery ectasia (CAE) is localized or diffuse enlarge-
ment of the coronary artery more than 1.5 times in diameter in comparison 
with the adjacent normal coronary artery. The etiology and pathophysiolo-
gy of CAE are not fully elucidated. Resistin is a newly identified adipocyte 
secreted hormone belonging to a  cysteine-rich protein family. Recently it 
has been found to be relevant to inflammation-related disease and correlat-
ed with serum C-reactive protein (CRP). This research aimed to investigate 
whether the resistin level has a role in CAE etiopathogenesis.
Material and methods: A  hundred and three patients with diagnosis of 
CAE and 122 with normal coronary anatomy (NCA) were included. Details 
of baseline clinical characteristics and angiographic findings were recorded. 
Other necessary biochemical parameters were measured with an autoana-
lyzer. Blood was collected and stored for serum resistin level analysis.
Results: Serum resistin levels in CAE were higher than in the NCA group and 
were statistically significant (p = 0.001). Hypertension (OR = 1.006, 95% CI:  
1.002–1.008, p = 0.025), tobacco use (OR = 1.089, 95% CI: 1.055–1.124,  
p < 0.001), serum resistin levels (OR = 2.431, 95% CI: 1.100–4.696, p = 0.01), 
hyperlipidemia (OR = 1.005, 95% CI: 1.000–1.014, p = 0.004), triglyceride 
(OR = 1.006, 95% CI: 1.001–1.010, p = 0.012) remained as independent 
factors for CAE. In the subgroup analysis of the CAE group, in patients with 
ectasia in three coronary arteries, resistin levels were significantly higher 
and statistically significant (p = 0.001). In ROC analysis, the sensitivity of 
serum resistin was 67.6% and specificity was 86.7% (AUC = 0.749, 95% CI: 
0.621–0.877, p = 0.0001).
Conclusions: Serum resistin level was significantly higher in CAE. In addition 
this study showed that serum resistin levels are directly proportional to the 
number of coronary arteries with ectasia. We think that this study will shed 
light on this subject and encourage further studies in this field.

Key words: resistin, coronary artery disease, coronary artery ectasia, 
inflammation.

Introduction

Coronary artery disease (CAD) is one of the leading causes of death 
and morbidity in the world. Coronary artery ectasia (CAE) is among the 
rare representations of CAD [1]. CAE is an abnormal dilatation of a cor-
onary artery to the extent of 1.5 times or more than the diameter of 
the adjacent normal segment [1–3]. It may be local or diffuse. It has 
been reported in the literature that CAE is diagnosed with a frequency 
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of 0.3–4.9% in patients who underwent coronary 
angiography. The typical clinical symptom in CAE 
and coronary artery aneurysms is exercise angina, 
especially observed in diffuse ectasia. Myocardial 
infarction may develop due to a dilated coronary 
segment or the thrombotic occlusion of dilated 
vessels. Thrombus, vasospasm, or spontaneous 
dissection may occur in ectatic coronary arteries 
due to structural changes such as arterial wall 
fragility or dilatation, even in the absence of an 
occluding lesion [4].  The mortality of CAE alone 
without obstructive CAD was found to be the 
same as that of the three-vessel obstructive CAD 
with an annual mortality rate of 15% [5]. CAE can 
be congenital or acquired. The majority, namely 
50%, of ectasia cases result from coronary athero-
sclerosis. Many previous studies have suggested 
the role of widespread inflammation in CAE [6].

Resistin is secreted not only by adipose tissue 
but also by inflammatory cells. Thus, it is involved 
in the continuation of inflammation and the re-
lease of proinflammatory cytokines (interleu-
kin-2 (IL-2), IL-6, IL-12, tumor necrosis factor α  
(TNF-α), matrix metalloproteinase (MMP), and 
endothelin-1. In addition, it produces a prothrom-
botic effect by inhibiting nitric oxide synthetase 
(NOS), increasing endothelial permeability [7, 8]. 
Resistin levels are elevated in patients with ath-
erosclerosis, arthritis, type 1 diabetes mellitus, 
and inflammatory bowel disease such as Crohn’s 
disease [9, 10].

The aim of this study is to compare resistin 
levels between patients with CAE and those with 
normal coronary arteries (NCA) based on findings 
in coronary angiography.

Material and methods

This prospective and single-center study was 
conducted in patients who had undergone coro-
nary angiography between December 2016 and 
June 2021 at a single center after ethics commit-
tee approval from the Non-Interventional Clinical 
Research Ethics Committee. The study included 
patients with isolated CAE (without any concom-
itant stenosis of > 50%) and patients with NCA 
based on coronary angiography findings. A  total 
of 255 patients were included in the study, con-
sisting of 103 patients with CAE and 122 patients 
with NCA. The study was conducted in accordance 
with the Declaration of Helsinki.

As per the exclusion criteria of the study, pa-
tients with kidney failure or any kidney disease 
that impairs renal clearance, malignancy, colla-
gen-connective tissue diseases, congestive heart 
failure, history of acute coronary syndrome or 
acute cerebrovascular disease, and CAE with con-
comitant stenosis of more than 50%, or use of lip-
id-lowering drugs were excluded.

Demographic, clinical, and angiographic char-
acteristics of all patients included in the study 
were noted. Chronic kidney failure was defined 
as having a glomerular filtration rate of less than 
60 ml/min for more than 3 months. The diagno-
sis of hypertension was accepted when patients 
received antihypertensive therapy or had systolic 
and diastolic blood pressure values of more than 
160 mm Hg and 90 mm Hg respectively at least 
at three different time points. A diagnosis of di-
abetes was accepted when patients used antidi-
abetics or had at least two fasting blood glucose 
levels of more than 126 mg/dl. Hyperlipidemia 
was defined as use of lipid-lowering medication 
or serum containing total cholesterol > 200 mg/
dl. Diagnostic criteria for COPD were FEV

1/FEVC  
< 70% or FEV1 < 70% after inhaled bronchodilator.

Coronary angiography evaluation

All patients included in the study had angina 
or angina-equivalent symptoms and coronary an-
giography indications were established with posi-
tive non-invasive tests (exercise stress test, stress 
echocardiography, myocardial perfusion scintigra-
phy) Coronary angiography was performed with 
a Philips AlluraXper FD10 device.

Angiography was performed through a femoral 
artery puncture using standard 6FJudkins right and 
left catheters. At least four and two projections 
for the left and right coronary system, respective-
ly, were used to obtain and record digital images 
and cine films. Quantification was performed in 
patients who were found to have ectatic coronary 
arteries by inspection. CAE was defined as local-
ized or diffuse dilatation of more than 1.5 times 
in a segment of or along the whole epicardial cor-
onary artery compared to the diameter of the ad-
jacent normal coronary artery. A normal segment 
was defined as a coronary artery segment without 
stenosis and ectasia based on coronary angiogra-
phy findings.

Measurement of serum resistin levels 

After coronary angiography, serum samples col-
lected into plain tubes were centrifuged at 8000 
rpm for 5 min and stored at –70°C until the time 
of the analysis. Serum resistin levels were mea-
sured by the enzyme-linked immunosorbent assay 
method using a  Human Resistin enzyme-linked 
immunosorbent assay kit (BioVendor, Czech Re-
public).

Statistical analysis

Statistical analysis was performed using the 
SPSS 18.0 software. The agreement between nu-
merical variables and the normal distribution was 
examined by the Kolmogorov-Smirnov test. Be-
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fore statistical analysis, log transformation was 
applied to non-normally distributed resistin levels. 
Descriptive statistics for numerical and categorical 
variables were presented as mean ± standard de-
viation and as numbers and percentages, respec-
tively. Differences in categorical variables between 
groups were tested by the c2 test. The indepen-
dent sample t-test was used to analyze paramet-
ric data. Univariate analysis was used to calculate 
the association of different variables with CAE. 
Variables for which the unadjusted p-value in the 
logistic regression model was < 0.05 were identi-
fied as potential risk markers and included in the 
full multivariate model.

Results

The study included a total of 255 patients, con-
sisting of 103 patients in the CAE group and 122 
patients in the NCA group. The mean age was 64.9 
±4.9 years in the CAE group and 63.6 ±4.2 years 
in the NCA group. There were 55 male and 48 fe-
male patients in the CAE group and 70 male and 
52 female patients in the NCA group. There were 
no differences in age and gender between the two 
groups.

When the groups were examined for risk factors 
and comorbid diseases, no differences were found 
in the distribution of diabetes mellitus, cerebro-
vascular events, and chronic obstructive pulmo-
nary disease (p > 0.05). However, hypertension, 
tobacco use, and hyperlipidemia were observed 
significantly more in the CAE group (Table I).

When laboratory parameters were evaluated 
it was determined that serum resistin (4932.78 
±1075.54 vs. 1797.98 ±393.97 pg/dl, p = 0.001), 
triglyceride (352.1 ±95.2 mg/dl vs. 128.0 ±62.4 
mg/dl, p = 0.002) was statistically significantly 
higher in the CAE group (Table II).

Hypertension (OR = 1.006, 95% CI: 1.002–
1.008, p = 0.025), tobacco use (OR = 1.089,  
95% CI: 1.055–1.124, p < 0.001), serum resistin 
levels (OR = 2.431, 95% CI: 1.100–4.696, p = 0.01), 
hyperlipidemia (OR = 1.005, 95% CI: 1.000–1.014, 
p = 0.004), and triglyceride (OR = 1.006, 95% CI: 
1.001–1.010, p = 0.012) remained as independent 
factors for CAE in univariate and multivariate lo-
gistic analysis (Table III). In ROC analysis, the sen-
sitivity of serum resistin was 67.6% and specificity 
was 86.7% (AUC = 0.749, 95% CI: 0.621–0.877, p = 
0.0001) (Figure 1).

A subgroup analysis was performed in the CAE 
group to identify coronary arteries with ectasia 
and to determine the numbers of ectatic coronary 
arteries. Of the 103 CAE patients included in the 
study, 60.4% had ectasia in the right coronary ar-
tery (RCA), 13.3% had ectasia in the left anterior 
descending artery (LAD), and 26.3% had ectasia 
in the circumflex artery (CX). Among CAE patients, 
40 had ectasia in one coronary artery and 63 had 
ectasia in two or more coronary arteries. The rela-
tionship between resistin levels of patients with 
ectasia in one coronary artery and those with ec-
tasia in two or more coronary arteries was inves-
tigated. In the patient group with ectasia in three 

Table I. Baseline characteristics of patients 

Parameter Group P-value

CEA NCA

N % n %

DM No 50 48.5 58 47.5 0.55

Yes 53 51.5 64 52.5

HT No 59 57.2 92 75.4 0.020

Yes 44 42.8 30 24.5

Tobacco use No 55 53.3 95 77.8 0.012

Yes 48 46.7 27 22.2

CVE No 95 92.2 100 81.9 0.552

Yes 8 7.8 22 18.1

COPD No 85 82.5 99 81.1 0.318

Yes 18 17.5 23 18.9

HL No 32 31 85 69.6 0.036

Yes 71 69 37 30.4

PVD No 85 82.5 98 80.3 0.235

Yes 18 17.5 24 19.7

Gender Male 55 53.3 70 57.3 0.251

Female 48 46.7 52 42.7

DM – diabetes mellitus, HT – hypertension, CVE – cardiovascular event, HL – hyperlipidemia, PVD – peripheral vascular disease.
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coronary arteries, resistin levels were significantly 
high and the difference was statistically signifi-
cant (p = 0.001) (Table IV).

Discussion

This study showed for the first time that serum 
resistin level is an independent risk factor for CAE. 
In addition, a positive correlation was found be-
tween resistin levels and CAE, which is an indica-
tor of CAE severity.

Similar to previous studies, it was observed that 
hypertension, tobacco use, hyperlipidemia, and 
triglyceride were independent risks factors for CAE 
in our study [10–12]. Many studies have shown 
that hypertension is an independent risk factor for 
CAE due to shear stress, increased inflammatory 
mediators, and oxidative stress [13, 14]. Markıs 
and Joffe in their study observed that the majority 
of CAE patients have hypertension. This situation 
is associated with destruction of the arterial me-
dia layer [15]. Qin et al. found 135% more ectasia 

in individuals with hypertension than in individu-
als without hypertension [16]. Kundi et al. found 
that patients with HT were had 66% more ecta-

Table II. Comparison of laboratory parameters in the CAE and NCA groups

Parameter CAE NCA P-value

Glucose [mg/dl] 123.2 ±82.5 123.7 ±67.8 0.889

WBC [µl] 9.73 ±3.71 11.03 ±4.79 0.063

Hb [mg/dl] 12.0 ±1.55 11.8 ±1.45 0.172

BUN [mg/dl] 51.2 ±21.2 51.0 ±20.9 0.937

Cr [mg/dl] 1.21 ±0.64 1.3 ±0.54 0.215

Na [mmol/l] 135.5 ±4.4 136.9 ±5.38 0.061

K [mmol/l] 4.27 ±0.52 4.24 ±0.62 0.587

Gfr [ml/min/m2] 63.8 ±22.2 58.6 ±13.59 0.340

Uric acid [mg/dl] 7.2 ±2.3 7.4 ±2.74 0.521

Total protein [g/dl] 6.54 ±1.09 6.22 ±1.07 0.368

Albumin [g/dl] 3.5 ±0.58 3.38 ±1.0 0.108

Calcium [mg/dl] 8.84 ±0.606 8.68 ±0.757 0.306

Creatinine [mg/dl] 1.21 ±0.64 1.39 ±0.54 0.817

Total cholesterol [mg/dl] 175.6 ±45.6 165.38 ±44.3 0.225

HDL [mg/dl] 37.2 ±13.4 36.2 ±12.8 0.222

LDL [mg/dl] 100.8 ±32.8 99.2 ±32.1 0.302

TAG [mg/dl] 352.1 ±95.2 128.0 ±62.4 0.002

Serum resistin levels [pg/dl] 4932.78 ±1075.54 1797.98 ±393.97 0.001

WBC – white blood cells, Hb – hemoglobin, BUN – blood urea nitrogen, Cr – creatinine, hs-CRP – high-sensitivity C reactive protein,  
NT-proBNP – N-terminal brain natriuretic peptide, HDL – high-density lipoprotein, LDL – low-density lipoprotein, TAG – triacylglycerol.

Table III. Effects of different variables on CAE in univariate and multivariate logistic regression analyses

Variable Unadjusted OR 95% CI P-value Adjusted OR 95% CI P-value

Resistin levels 3.317 1.487–7.397 0.003 2.431 1,100–4.696 0.002

Hyperlipidemia 1.009 1.002–1.016 0.014 1.005 1.000–1.014 0.004

Triglyceride 1.006 1.003–1.009 0.000 1.006 1.001–1.010 0.012

Hypertension 1.008 1.003–1.014 0.004 1.006 1.002–1.008 0.025

Tobacco use 1.025 1.017–1.032 < 0.001 1.089 1.055–1.124 < 0.001

Sensitivity: 67.6% and specificity: 86.7% 

(AUC = 0.749, 95% CI: 0.621–0.877, p = 0.0001

Figure 1. ROC curves of the serum resistin value for 
detecting the presence of coronary ectasia
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sia than detected in patients without it [17]. In-
creased Inflammatory mediators, MMP levels, and 
atherosclerotic processes resulting from tobacco 
use cause devastating effects on the vascular 
wall [18, 19]. Dastgir and Masood and Fariba and 
Moradi found that tobacco use is an independent 
risk factor for CAE [20, 21].

Many studies have shown that dyslipidemia, 
which is a  major risk factor for endothelial dys-
function and atherosclerosis, is an independent 
risk factor for CAE [22, 23]. Sudhir et al. reported 
that patients with familial hyperlipidemia had CAE 
more frequently than patients without it (15% 
vs. 2.5%) [24]. Fang et al. in an epidemiological 
study observed the presence of dyslipidemia 2 
times more in CAE patients compared to the nor-
mal population [25]. Baman et al. found that the 
presence of hyperlipidemia in CAE patients was 
a strong predictor of mortality [26].

In many studies on CAE, elevated triglyceride has 
been shown to be an independent risk factor for 
CAE. Qin et al. reported that hypertriglyceridemia 
is an independent risk for CAE [27]. Nyamu et al. 
in their epidemiological study on CAE patients re-
ported that lipid abnormalities were found in more 
than half of the patients, and the most common 
anomaly was found to be hypertriglyceridemia [28].

Resistin, which is cysteine-rich peptide with 
a  molecular weight of 12.5 kDa, is secreted by 
adipose tissue, the gastrointestinal tract, macro-
phages, and leukocytes [29]. Although generally 
considered very important for metabolic hemo-
stasis, resistin plays a  fundamental role in the 
initiation and continuation of the inflammatory 
reaction. Resistin causes the release of inflamma-
tory mediators such as TNF-α, IL-6, and IL-12 from 
macrophages and monocytes by activating NF-kB 
(nuclear factor k light-chain-enhancer of activated 
β cells) as well as causing endothelial dysfunc-
tion leading to oxidative stress, release of adhe-
sion molecules, and decreased NOS [30]. Recent-
ly studies showed that inflammatory mediators 
such as TNF-α, IL-6, and IL-12 increased resistin 
mRNA secretion by increasing resistin gene ex-
pression [31]. Experimental studies showed TNF-α 
increased mRNA secretion from leukocytes [32].

A  close relationship between CAE pathogene-
sis and chronic inflammation has been observed. 
Reilly et al. stated that higher serum resistin levels 
are predictive of coronary calcium score [33]. Butler  
et al. and Frankel et al. reported that higher serum 

resistin levels were associated with increased inci-
dence of heart failure, and severity and risk of ad-
verse events [34, 35]. Hussain et al. and Wang et 
al., in their study, found a significant correlation be-
tween the increase in serum resistin level and the 
severity and extent of CAD [36, 37]. Pourmoghadd-
as and Elahifar and Chu et al. reported that higher 
serum resistin levels were predictive of discrimina-
tion of acute coronary syndrome and stable CAD 
[38, 39]. According to Harsch et al. a strong correla-
tion was found between serum IL-6, ICAM-1 levels 
and serum resistin in OSAS patients [40]. Güngör 
et al. found higher serum resistin levels in patients 
with atrial fibrillation after a bypass operation [41].

A  close relationship has been noted between 
CAE pathogenesis and chronic inflammation. His-
topathological studies have demonstrated that 
there is a  large amount of inflammatory cells in 
the vascular media layer [1–3]. Li et al. reported 
that IL-6 and CRP, which are the most important 
markers of systemic inflammation, were found 
to be higher in the CAE group [42]. Other stud-
ies showed that TNF-α and C-reactive protein are 
higher in patients with CAE [43]. Yıldırım et al. 
found that the cellular adhesion molecules CD-16 
and CD 45 increased in patients with CAE [44]. In 
a  large meta-analysis published recently, hs-CRP, 
IL-6, TNF-α, and RDW levels were found to be high 
in the CAE group [45].

The present study has some limitations. The 
main limitations of the study are that it relied on 
a single center, with small samples. The diagnosis 
of coronary artery ectasia was based on contrast 
angiography, which may lead to missed cases. 
Modern imaging techniques which show sub-
clinical atherosclerosis such as IVUS could not be 
used. We did not perform evaluation with other 
inflammatory markers such as CRP and fibrino-
gen. Another limitation of the study is that short- 
and long-term follow-up were not performed.

In conclusion, our study is the first to demon-
strate that serum resistin level is an independent 
risk factor for CAE and correlates with CAE sever-
ity. We think that this result will help us under-
stand the underlying pathophysiology of CAE and 
enable the development of new treatment strate-
gies. Further prospective and large sample studies 
are warranted to gain a better understanding of 
the pathogenesis of CAE and the diagnostic and 
therapeutic value of serum resistin level in CAE 
patients.

Table IV. Subgroup analysis of CAE group

Resistin N x Median Minimum Maximum SD P-value

1 artery 40 1019.33 1019.40 1001.99 1166.66 258.90 0.001

2 arteries 30 3442.67 3863.75 3297.69 4256.16 1778.18

3 arteries 33 6405.73 5405.73 4133.35 8678.10 2385.20
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