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Relationship Between Sclerostin Levels and
Coronary Artery Calcification and Plaque
Composition

Sklerostin Seviyeleri ile Koroner Arter Kalsifikasyonu ve
Plak Yapisi Arasindaki Iligki

ABSTRACT

Objective: The primary function of sclerostin is the regulation of bone metabolism. Research
investigating the cardiovascular effects of sclerostin had conflicting results. We aimed to study
serum sclerostin levels in coronary artery plaque types.

Methods: Coronary calcium scores of 175 patients were evaluated. Patients with normal coro-
nary arteries and calcium score of greater than zero constituted control (n=47) and study
groups (n=83), respectively. Patients’ plaques were further categorized as non-calcified
plaque, calcified plaque, or mixed plaque (n=45, n=40, and n=43, respectively).

Results: The study group had increased serum sclerostin levels than that of controls. Moreover,
sclerostin levels were significantly higher in patients with calcified or mixed plaques compared
to those without plaque or non-calcified plaque (median 248.5, 60.7-790.4) pg/mL and
1085.8 (185.8-3902.2) pg/mL versus 68.7 (34.0-141.3) pg/mL, and 67.7 (48.6-94.9) pg/
mL, P < 0.001, respectively). Sclerostin showed a high correlation with coronary calcium scores
(r=0.95, P < 0.001). Serum sclerostin concentration of 106.27 pg/mL had 97.5% sensitivity
and 67.4% specificity for the prediction of calcific plaque, whereas the level of 308.55 pg/mL
had 95.3% sensitivity and 90.9% specificity for the prediction of mixed plaque. Coronary
calcium scores, serum sclerostin, and C-reactive protein levels were significant predictors of
1-year major adverse cardiac events.

Conclusions: Increased serum sclerostin level is a marker of coronary atherosclerosis burden
and has a value for the prediction of 1-year major adverse cardiac events.
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OzZET

Amag: Sklerostin'in temel fonksiyonu kemik metabolizmasinin regulasyonudur. Sklerostin'in
kardiyovaskdler etkilerini inceleyen arastirmalar geliskili sonuglar vermistir. Bu calismanin amaci
farkli koroner arter plak tiplerinde serum sklerostin seviyelerinin arastiritmasidir.

Yontem: Yz yetmis bes hastanin koroner kalsiyum skoru (KKS) degerlendirildi. Normal koroner
artere sahip olan hastalar (n=47) ve KKS sifirdan blytk (n=83) olan hastalar sirasi ile kontrol
ve galisma grubunu olusturdu. Koroner arter plaklari olan hastalar kalsifiye olmayan plak, kalsi-
fiye plak ve mikst plak olmak tzere Gi¢ gruba ayrildi (sirasi ile, n=45, n=40, n=43).

Bulgular: Calisma grubunun sklerostin seviyeleri kontrol grubuna gore daha yuksek sap-
tandi. Ayrica, sklerostin seviyeleri kalsifiye veya mikst plagi olan hastalarda plak olmayan
yada kalsifiye olmayan plagi olan anlaml olarak daha yUksekti ( sirasi ile, 248.5, 60.7-790.4)
pg/mL ve 1085.8 (185.8-3902.2) pg/mL karsin 68.7 (34.0-141.3) pg/mL, ve 67.7 (48.6-
94.9) pg/mL, P<0,001,). Sklerostin KKS ile yUksek derecede korrelasyon gésterdi (r=0.95,
P<0,001). 106.27 pg/ml serum sklerostin degeri kalsifik palgi 6ngérdirmede %97.5 duyar-
llik ve %67.4 6zgullige sahip idi. Buna karsin 308.55 pg/ml serum sklerostin seviyesi mikst
plagr 6ngordirmede %95.3 duyarlilk ve %90.9 6zglllige sahip idi. KKS, serum sklerostin
ve C-reaktif protein seviyeleri bir yillk major kardiyak olaylarin énemli 6ngérdirtctleri olarak
bulundu.

Sonug: Artmis serum sklerostin seviyesi koroner ateroskleroz ylkdnln bir gostergesidir ve bir
yilik major kardiyak olaylarin 6ngordirictst olarak deger tasimaktadir.

Anahtar Kelimeler: Koroner bilgisayarli tomografik anjiyografi, sklerostin, koroner kalsifikasyon
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he formation of atherosclerosis is a long-lasting and mul-

tifactorial process which is actively controlled by numerous
pathways." Recently, it has been recognized that the bone-vas-
cular axis, such as Wnt/B-catenin pathway, engaged in several
endocrine, metabolic, and inflammatory processes.?® There is
cumulative evidence indicating the contribution of Wnt signal-
ing activity in atheropathogenesis. It is involved in endothelial
function, vascular smooth muscle cells proliferation/migration,
and intimal hyperplasia.*

The osteocytes produce sclerostin, which inhibits the Wnt path-
way. Inhibition of sclerostin activity is associated with induction
of bone mineralization and decreased bone resorption, with
resultant increased bone formation and decreased risk of frac-
ture.® Sclerostin is also an emerging marker for vascular disease,
and the evidence supports its role in vascular physiopathology.®
Serum sclerostin levels rise in elderly, metabolic bone diseases,
diabetes mellitus (DM), chronic kidney disease (CKD), and post-
menopausal women.”" ™

Invasive coronary angiography (ICA) is still the gold standard
method for imaging coronary arteries. However, recent advances
in coronary computed tomography angiography (CCTA) technol-
ogy have enabled us to image the coronary arteries non-inva-
sively. Coronary artery calcifications (CAC), a common pathology
encountered in atherosclerotic arteries, have been found to be
associated with the burden of coronary artery atherosclero-
sis and detected in acute coronary syndrome or sudden cardiac
death patients.'>'3 The Multi-Ethnic Study of Atherosclerosis
(MESA) demonstrated higher coronary artery calcification scores,
which signifies greater atherosclerotic cardiovascular disease
risk, regardless of age, sex, and ethnicity." Subgroup analysis of
the MESA study showed that increased plaque calcium density
reflects plaque stabilization and indicates a lower risk of major
cardiovascular adverse events.'

Atherosclerotic lesions can be calcified, non-calcified, and
mixed."® Calcium content in plaque is affected by age, ethnicity,
and gender."” Aggressive medical treatment (particularly statins)
and lifestyle changes have been shown to slow the progression
of coronary atherosclerosis and change the adverse plaque char-
acteristics.’®"° It has been shown that statin treatment has been
associated with higher levels of atherosclerotic calcification, indi-
cating plaque stabilization.’ There are limited data on the relation-
ship between serum sclerostin levels and coronary atherosclerosis
detected by CCTA. We aimed to investigate the relation of serum

ABBREVIATIONS

CABG Coronary artery bypass graft

CAC Coronary artery calcifications

CAD Coronary artery disease

CCTA Coronary computed tomography angiography
CT Computed tomography

HRP Hoseradish peroxidase

ICA Invasive coronary angiography

MACE Major adverse cardiac events

MESA The Multi-Ethnic Study of Atherosclerosis
NCP Non-calcified plaque

PTCA Percutaneous coronary angioplasty
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sclerostin levels with coronary artery calcium score values and
evaluate whether it differs with coronary artery plaque types.

Materials and Methods

Study Population

This cross-sectional study was undertaken in the cardiology clinic
of a tertiary center. Ethical committee approval was received
from the Ethics Committee of Istanbul Training and Research
Hospital University (Approval No: 1788, Date: 12.04.2019). The
written informed consent was taken from all of the participants
included. One hundred seventy-five consecutive patients under-
going CCTA enrolled. Patients were divided into 2 groups accord-
ing to their findings on CCTA. Patients with normal coronary
arteries and calcium score of greater than zero constituted con-
trol (n=47) and study group (n=83), respectively. Patients were
further analyzed according to their plaque types. Coronary plaque
was not detected in 47 patients; 45 patients had non-calcified
plague (NCP), 40 calcified plagues, and 43 mixed plaques. The
criteria for exclusion were as follows: having percutaneous coro-
nary angioplasty (PTCA), stent, or coronary artery bypass graft
(CABG) operation for coronary artery disease, presence of acute
infection, systemic, inflammatory, or rheumatic disease, CKD,
ankylosing spondylitis, prolonged rest or immobilization, spi-
nal cord injury or any acute fracture, hypercortisolism, multiple
myeloma, and parathyroid dysfunction. Chronic kidney disease
was described as a glomerular filtration of less than 60 mL/min
per 1.73 m?or urinary albumin to creatinine ratio of greater than
30 mg/g. Major adverse cardiac events (MACE) were described as
death, myocardial infarction, PTCA, or CABG operation at 1-year
follow-up.

Clinical Evaluation and Anthropometric Measurement
Patients with HbA1c > 6.5 g/dL or using antidiabetic therapy
(insulin or oral) were considered as having DM. Dyslipidemia was
defined as fasting total cholesterol > 200 mg/dL or low-density
lipoprotein cholesterol > 130 mg/dL or lipid-lowering chronic
use of drugs. An ex-smoker is defined as a former smoker but
not one for the past month. Body mass index was calculated as
the weight (kg)/height (m) squared (kg/m?).

Image Analysis

Coronary computed tomography angiography scans of the cases
were performed by connecting ECG on 64-slice computed
tomography (CT) (Aquilion 64; Toshiba Medical System Corp.,
Otawara-shi, Japan), and 128-slice CT devices (Philips Ingenuity,
Amsterdam, Holland) were used. Images were obtained with a
pulse rate of 60-70 per minute, without intravenous contrast
and with contrast, at 0.5 mm slice thickness. Those with a heart
rate above 70 minutes and those with arrhythmia were not
included in the study. Cardiac CT images were examined at the
workstation by an experienced radiologist. Plates with a den-
sity of 130 Hounsfield Units (HU) and above were automatically
marked by the program, and calcium score measurements were
made for each vessel. For the quantification of CAC, the Agatston
scoring system was used. In this system, calcification was defined
as hyperattenuated areas of at least 1 mm? with a density value
of greater than 130 HU. Calcified areas were multiplied by a fac-
tor according to the value of maximum plaque attenuation in
order to find the weighted sum of the lesions. For the evaluation
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of patients, original slice thickness and interval protocols were
used for noise reduction. Plates were confirmed with intrave-
nous contrast maximum intensity projection and multiplanar
reformation images. The type of coronary plaque was described
as follows: If a plaque had calcified tissue greater or less than
50% of the plaque area, then these plaques were classified as
calcified and mixed plaques, respectively. If a plaque had no cal-
cified tissue, then this plaque was classified as NCP.2° Coronary
Artery Disease-Reporting and Data System (CAD-RADS) clas-
sification of the lesions was made as follows: (CAD-RADS 0: 0%,
CAD-RADS 1: 1%-24%, CAD-RADS 2: 25%-49%, CAD-RADS
3: 50%-69%, CAD-RADS 4: 70%-99% or Left main > 50% or
3-vessel disease, 70%-99%, CAD-RADS 5: 100%)."

Laboratory Measurements

After 12 hours of fasting in the sitting position, the blood
samples were collected in tubes containing trisodium citrate
(0.109 pM). The blood was double centrifuged for 15 minutes at
2500 pg and the obtained supernatant (platelet-poor plasma)
was stored at —80°C within 2 hours (less than 5 months) after
collection. Frozen samples were thawed and vortexed for 5 min-
utes in a 37°C water bath before assay. Serum sclerostin level
was measured with the relevant kit (Catalog No: E-EL-H1544,
Elabscience Inc.: Houston, Texas, USA). Briefly, samples and stan-
dards were put into anti-human monoclonal antibody-coated
wells, after which added biotin made an immune complex with
streptavidin-Hoseradish peroxidase (HRP). The complex was
washed to remove the uncombined enzyme. The color of the
solution turned blue with the addition of chromogen solutions A
and B. In order to stop the reaction, acid was added to the plates
and the color becomes yellow. The automated plate reader
(Thermo Scientific Microplate Reader, Waltham, Massachusetts,
USA) read the optical density of the preparation at 450 nm. The
detection range and sensitivity of kits for sclerostin were 62.50-
4000 pg/mL and 37.50 pg/mL, respectively. All the remaining
biochemical assessments were measured by AU 2700 (Beckman
Coulter Inc., Brea, California, ABD SYSMEX: Mundelein Illinois
USA) and Sysmex XE 5000 (Sysmex Medical Int.) system.

Statistical Analysis

The demographic characteristics of the subjects and the col-
lected data were entered in the Statistical Package for the Social
Sciences version 23 software. Qualitative variables were charac-
terized using mean and percentage values. Categorical variables
were expressed using frequency and percentage, and numeri-
cal variables were expressed using mean + standard deviation or
median interquartile range if they were normally or non-normally
distributed, respectively. Continuous variables were checked
for the normal distribution assumption using the Kolmogorov-
Smirnov statistics. Comparison of patients who had normal
coronary arteries and calcified plaques was done by Mann-
Whitney U-test, independent samples t-test, or chi-square test.
Comparisons of the patients with different plaque types were per-
formed with one-way analysis of variance or Kruskal-Wallis test.
Quade's non-parametric analysis of covariance was conducted in
order to examine the differences between the study and control
groups after controlling age, gender, diabetes, hypertension, and
creatinine levels. Pearson correlation test was used to evaluate
the association between calcium score and sclerostin. Receiver
operating characteristic (ROC) curve analysis was conducted to
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Table 1. Clinical and Biochemical Variables of 2 Groups

Control Group  Study Group

(n=47) (n=83) P
Age (years) 52(42.0-56)  58(51-63)  <0.001
BMI (kg/m?) 271 28.4 0.072
(25.6-29.7) (26.1-32)
HgA1c (%) 55(5.2-6.1) 5.7(54-6.8) 0.035
Creatinine (mg/dL) 0.7 (0.6-0.8) 0.8(0.7-0.8) <0.001
GFR (mL/min/1.73 m?) 105 (98-112) 94 (86-101) <0.001
LDL-C (mg/dL) 141+427  139.1+402 0.873
Triglyceride (mg/dL) 138 142 0.197
(91-174) (108-189)
HDL-C (mg/dL) 50 (39-60) 46 (39-55) 0.333
Albumin (g/dL) 44 +04 4.4+04 0.477
C-reactive protein 32(1.9-63) 27(1.6-52) 0.558
(mg/L)
Hemoglobin (g/dL) 139+ 1.6 144 +1.3 0.071
Platelet (103/puL) 2689 +60.3 240.96 +71.60 0.032
Sclerostin (pg/mL) 68.7 428.5 <0.001
(58.5-78.5) (248.5-1098.5)

BMI, body mass index; GFR, glomerular filtration rate; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
P value of <0.05 was significant.

find values of sclerostin for the prediction of calcified and mixed
plaques. Univariate logistic regression analysis was used in order
to find the parameters that had predictive value for MACE. A
2-tailed P-value < .05 was considered statistically significant.

Results

Patients with calcified plaques were significantly older, more
likely to be male, and had increased creatinine and sclerostin
levels (Table 1).

After controlling age, gender, diabetes, hypertension, and cre-
atinine levels, the sclerostin level was still found to be higher in
the study group (F=133.167, P < 0.001). Prevalence of DM,
hypertension, dyslipidemia and the use of angiotensin-convert-
ing enzyme inhibitor/angiotensin receptor blocker, B-blocker,
Ca-channel blocker, statin, acetylsalicylic acid, clopidogrel,
oral anticoagulant, and antidiabetic medication were found
to be higher in the study group than that of the control group
(Table 2).

Patients with calcified or mixed plaque had higher serum
sclerostin levels compared to those with no plaque or NCP 248.5
(177.6-389.7) pg/mL and 1085.8 (592.2-3026.7) pg/mL versus
68.7 (58.5-78.5) pg/mL, and 67.7 (62.2-75) pg/mL, P < 0.001,
respectively). Patients with no plaque and NCP had no difference
in serum sclerostin levels (Figure 1).

Patients with NCP had

a higher number of CAD-RADS 1 lesions, patients with calci-
fied plaques had a higher number of CAD-RADS 2 lesions, and
patients with mixed plaques had a higher number of CAD-
RADS 3 and 4 lesions. Table 3 shows the clinical features of the
patients who had no plaque, NCP, calcified plaque, and mixed
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Table 2. Comparison of Categorical Variables of 2 groups

Control

(n, %) Group Study Group P
Gender 0.002

Male 19 (40.4) 57(68.7)

Female 28 (59.6) 26(31.3)
Smoking 20 (42.6) 51(61.4) 0.038
Diabetes mellitus 8(17.0) 31(37.3) 0.012
Hypertension 21 (44.7) 67 (80.7) <0.001
Dyslipidemia 10 (21.3) 62 (74.7) <0.001
ACEI/ARB 17 (36.2) 54 (65.1) 0.001
B-blocker 13(27.7) 53 (63.9) <0.001
Ca-channel blocker 5(10.6) 29 (34.9) 0.001
Diuretic 10 (21.3) 28 (33.7) 0.128
Statin 10 (21.3) 62 (74.7) <0.001
Acetylsalicylic acid 7 (14.9) 47(56.6) <0.001
Clopidogrel 0 (0) 10 (12.0) 0.009
Oral anticoagulant 2(4.2) 4(4.9) 0.709
Antidiabetic use 8(17) 30 (36.6) 0.016

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor

blocker.

P value of <0.05 was significant.

plaque. Patients who had mixed plaques had the highest rate

of MACE.

We found a high correlation between the sclerostin levels and
coronary calcium scores (CCS) (r=0.953, P < 0.001) (Figure 2)

Serum sclerostin levels also showed a high correlation with CAD-
RADS categories (r=0.700, P < 0.001). Serum sclerostin level
of 106.27 pg/mL had 97.5% sensitivity and 67.4% specificity
for prediction of calcific plaque (Area under the curve [AUCI:
0.689, P < 0.001, 95% ClI: 0.611-0.768), whereas level of

4000.0
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No Noncalcified Calcified Mixed
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Figure 1. Serum sclerostin levels according to plaque types.
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308.55 pg/mL had 95.3% sensitivity 90.9% specificity for the
prediction of mixed plaque (AUC: 0.979, P < 0.001, 95% Cl:
0.962-0.996) (Figures 3 and 4, respectively). Univariate logis-
tic regression analysis showed that C-reactive protein, sclerostin
levels, and CCS were the predictors of MACE (Table 3).

Discussion

In the present study, serum sclerostin levels were found to be
higher in patients with coronary artery plaques and showed a
positive correlation with CCS. In addition, patients with calci-
fied plaques and mixed plaques had higher sclerostin levels than
those with no plaque or NCP. Similarly, in another study, subjects
with coronary artery disease (CAD) who underwent CABG oper-
ation were reported to have higher levels of sclerostin compared
with controls, regardless of diabetes status.?? In addition, scleros-
tin levels were associated with coronary tortuosity in patients
who underwent ICA.” The relationship between aortic or carotid
plaques and serum sclerostin levels has also been noted in vari-
ous studies.?®2* However, not all the studies used CT imaging
for the assessment of vascular calcifications; specifically, some
of them used lumbar spine x-ray imaging for evaluation of aor-
tic calcification.®2> Kuipers et al?® studied serum sclerostin levels
in 191 Afro-Carribean men and sought to determine whether
an association exists between serum sclerostin levels and coro-
nary and aortic artery calcifications. In their study, the presence
of 1 standard deviation greater sclerostin level was associ-
ated with 1.61-fold risk of having coronary artery calcification.
However, coronary arterial plaque composition and its relation
with sclerostin levels were not assessed. In addition, they did not
find any association between serum sclerostin levels and aortic
artery calcification, suggesting different mechanisms of action
in different vascular beds. Another study found increased levels
of circulating sclerostin in the serum of patients who had epi-
gastric arterial calcification.?” In our study serum sclerostin levels
were found to be the highest levels in the mixed plaque group.
Coronary artery calcifications represent soft tissue calcification
areas surrounding the coronary atherosclerotic plaque. Several
studies have shown that increased plaque calcification represents
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Figure 2. Correlation of sclerostin with coronary calcium score.
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Figure 3. Receiver Operating Characteristic (ROC) curve
analysis of sclerostin for prediction of calcified plaque.

plaque stabilization and decreased calcification is related to the
presence of acute coronary syndrome.' Despite these findings,
increased amounts of CAC have been shown to have prognostic
value for future cardiovascular events.?® Similar to our findings,
previous reports demonstrated that CAC were related to hetero-
geneous coronary plaque, more specifically increased amount of
mixed plaque burden.?

Reports on the relationship between sclerostin and mortal-
ity were highly controversial. After 18 months of follow-up of
673 dialysis patients, the results of the Netherlands Cooperative
Study on the Adequacy of Dialysis study showed that the higher
the sclerostin level, the lower the risk of cardiovascular death and
all-cause mortality.>® Low levels of sclerostin predicted worse
outcomes in elderly patients who underwent percutaneous cor-
onary intervention for stable CAD.® Another study found no sig-
nificant association between the number of occlusive vessels on
coronary angiography and serum sclerostin level.>' Higher inci-
dence of serious cardiovascular events with sclerostin inhibition
(romosuzumab) suggested that sclerostin might have a vaso-
protective aspect.®? In the study by Ge et al.3® sclerostin levels
were found to be increased in maintenance dialysis patients with
CAC, but it did not have any prognostic value for 5-year sur-
vival outcomes. Contrary to this, Gongalves et al'' found that the
high basal level of serum sclerostin was associated with worse
survival in 91 hemodialysis patients.”” Kanbay et al** examined
173 nondialyzed CRD patients and 47 control patients and found
that higher sclerostin level was associated with fatal and nonfatal
cardiovascular events. A meta-analysis of observational studies
demonstrated that circulating sclerostin level was an indepen-
dent risk factor of all-cause and cardiovascular mortality.> In the
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Figure 4. ROC curve analysis of sclerostin for prediction of
mixed plaque.

present study, sclerostin and CCS were the significant predictors
of 1-year MACE. Sclerostin might reflect the severity of coronary
atherosclerotic burden and hence might have prognostic value
in CAD patients.

Previous studies reported that serum sclerostin levels increased
with age in both men and women indicating the age-related
decrease in bone formation.*® Studies investigating the gen-
der differences in sclerostin levels revealed conflicting results.
Maodder et al®¢ stated that serum sclerostin levels were higher in
men than women at any age. They explained that this situation
might be the reflection of larger skeletal mass in men than in
women. On the contrary to this, Catalano et al*” reported higher
sclerostin levels in type 1 diabetic women. In our study, study
group patients were older and the percentage of male patients
in the study group was higher compared to controls. However,
sclerostin levels continued to be higher in study patients after
controlling risk factors such as age, gender, diabetes, hyperten-
sion, and creatinine levels.

Sclerostin is primarily produced in osteocytes, increases osteo-
clastic activity, and decreases osteoblastic activity. It exhibits
inhibitory actions on canonical Wnt activity that is involved in
atheropathogenesis such as lipid deposition, plaque formation,
monocyte differentiation, and progression of vascular calcifica-
tion.* Intuitively, the association of serum sclerostin and vas-
cular calcifications may seem contradictory. However, studies
have shown that higher sclerostin levels were correlated with
increased bone mineralization and vascular arterial calcifications,
suggesting a possible physiological adaptation to vascular cal-
cification.®® In correlation with this, in this study, the sclerostin
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Table 3. Analysis of Patients According to Their Plaque Types

Non-Calcified Plaque

Calcified Plaque

Characteristics No Plaque (n = 47) (n =45) (n = 40) Mixed Plaque (n = 43) P
Age (years) 49.7+7.8 495+73 553 +9.8 575+7.1 <0.001
Male gender, n (%) 19 (40.4%) 25 (55.6%) 27 (67.5%) 30 (69.8%) 0.02
BMI (kg/m?) 27.7 + 31 284 +4.38 288 +4.3 299 +4.2 0.26
Smoker, n (%) 20 (42.6%) 30 (66.7%) 23 (57.5%) 28 (65.1%) 0.08
Hypertension, n (%) 21 (44.7%) 29 (64.4%) 31 (77.5%) 36 (83.7%) <0.001
Dyslipidemia, n (%) 10 (21.3%) 19 (42.2%) 29 (72.5%) 33(76.7%) <0.001
Diabetes mellitus, n (%) 8(17.0%) 5(11.1%) 3(32.5%) 17 (40.5%) 0.01
Hemoglobin (g/dL) 139+16 142+17 144 +12 145+ 1.4 0.441
Platelet (10%/uL) 268.9 + 60.3 237 £ 59 232+ 63 249 + 79 0.045
Creatinine (mg/dL) 0.73+£0.18 0.78 + 0.21 0.80+0.18 0.89 +0.36 0.014
GFR (mL/min/1.73 m?) 102 + 13 101 £ 22 95+ 14 89+ 16 0.001
LDL-C (mg/dL) 141 £ 427 135+ 43 140 + 36 139 + 44 0.875
HDL-C (mg/dL) 51.1+13.1 51.0+13.0 48.0+12.0 495+123 0.626
Triglycerides (mg/dL) 138 (91-174) 123 (90-181) 159 (111.7-209) 134 (103-182) 0.13
HbA1c (%) 6.0+ 16 57+10 6.0+ 1.1 6.8+24 0.012
Albumin (g/dL) 44 +04 4.31 £ 0,31 4.40 + 0.38 4.46 + 0.39 0.524
C-reactive protein (mg/L) 3.2(1.9-6.3) 2.9 (1.3-4.5) 6 (1.8-5.2) 3.1 (1.4-6.1) 0.93
Sclerostin (pg/mL) 68.7 (58.5-78.5) 67.7 (62.2-75) 248.5 (177.6-389.7) 1085.8 (592.2-3026.7) <0.001
Coronary calcium score - - 23.83 +28.2 240.49 + 238.4 <0.001
CAD-RADS category <0.001

0 47 (100) 0(0) 0(0) 0(0)

1 0 (0) 32(71.2) 20 (50) 4(9.3)

2 0 (0) 3(28.9) 15 (37.5) 12 (27.9)

3 0(0) 0(0) 5(12.5) 11 (25.6)

4 0(0) 0(0) 0 (0) 15 (34.9)

5 0(0) 0(0) 0(0) 1(2.3)
Drug use, n (%)
ACEI/ARB 17 (36.2%) 24 (53.3%) 27 (67.5%) 7 (62.8%) 0.016
Statin 10 (21.3%) 19 (42.2%) 29 (72.5%) 33 (76.7%) <0.001
Antidiabetic 8 (17%) 5(11.1%) 13 (32.5%) 17 (40.5%) 0.004
MACE 0 (0) 0 (0) 4 (10) 14 (32.5) <0.001

ACEl, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; CAD-RADS, Coronary Artery Disease-Reporting and
Data System; GFR, glomerular filtration rate; HDL-C; high-density lipoprotein-cholesterol; LDL, low-density lipoprotein-cholesterol, MACE, major adverse

cardiac events.
P value of <0.05 was significant.

concentrations were correlated with calcium scores (r=0.90,

P < 0.001) in the CCTA of patients.

The fact that sclerostin levels were found to be similar to those
without plaque in NCP patients suggests that sclerostin levels
are effective on coronary artery calcification rather than coro-
nary atherosclerosis. The CCTA has become an important imag-
ing modality for both risk stratification and diagnosing coronary
artery stenosis in patients. It is now well known that cardiovas-
cular mortality is lower and the overall prognosis is better in the
absence of coronary calcification.3 Cardiovascular risk increases
proportionally with CCS and is highest when CCS > 400 (Agatston

scores). More than 15% annual progression of CCS increases the
risk of myocardial infarction.3¢

The treatment and clinical consequences of reducing the cal-
cium load on coronary and vascular plaques are not definitely
known. More comprehensive studies are needed on this subject.

Limitations

The present study has some limitations. First, the size of our
study was relatively small. Second, the prognostic value of serum
sclerostin level was not evaluated. Although we minimized the
factors that may affect serum sclerostin levels in our study, some
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conditions (age, gender, DM, etc.) may affect sclerostin levels.
All patients did not undergo coronary angiography, so we could
not know the definite coronary stenosis level. However, most
patients with coronary plaques were evaluated with a treadmill
stress test or scintigraphy. Another limitation was a lack of mul-
tivariate analysis to show an independent association between
sclerostin level and CAC score.

Conclusion

A high serum sclerostin level can be a strong indicator of CAC and
CAD. However, a normal serum sclerostin level does not exclude
the presence of CAD. Serum sclerostin level correlates with CCS,
independent of plaque composition. Moreover, serum sclerostin
had predictive value for 1-year MACE. Our study provides addi-
tional literature on the vascular effect of sclerostin.
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