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Abstract

Background. Coronary heart disease is accompanied by increased calcification
and vascular stiffness, which is associated with an increased risk of adverse car-
diovascular events. This manuscript focuses on the contribution of sclerostin to the
development of vascular calcification and arterial stiffness, which is a key aspect
of coronary heart disease.

Purpose. To assess the possibility of developing a comprehensive approach to
assessing the likelihood of vascular calcification, taking into account indicators of
arterial stiffness and a marker of extraosseous calcification (sclerostin) to improve
noninvasive diagnostics of cardiovascular risk.

Materials and methods. The study included patients with myocardial infarction
and unstable angina. Arterial stiffness index and calcification were assessed taking
into account coronary angiography data and 24-hour blood pressure monitoring.
Serum sclerostin concentrations were measured using ELISA.

Results. An increase in sclerostin concentration was found in patients with cor-
onary artery stenosis of more than 50% in combination with intravascular calcified
atherosclerotic plaques. A strong correlation was found between serum sclerostin
concentration and arterial stiffness index. Results on a significant increase in the
arterial stiffness index against the background of coronary artery calcification were
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obtained. The results of ROC analysis showed the possibility of using threshold
value of arterial stiffness index in assessing the severity of coronary artery disease.

Conclusion. Understanding the relationship between sclerostin, calcification
and vascular stiffness can help in the development of new strategies for the diag-
nosis, prevention and treatment of coronary artery disease.

Keywords: sclerostin; arterial stiffness; vascular calcification; coronary heart
disease; myocardial infarction
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Annomayusn

OobocHoBanue. Minemuyeckas 001€3Hb cep/lia COMPOBOKAACTCS MOBBIIICHHOM
KaJbIU(pHUKAUEH U KECTKOCTBIO COCYIOB, YTO aCCOLMHPOBAHO C YBEIUYCHHEM
pHCKa HEONMArompUsATHBIX CEPAECUHO-COCYNUCTBIX cOObITUIl. B 3T0l cTarke ocoboe
BHUMAHUE YACIIACTCA BKIIaAy CKICPOCTHHA B Pa3BUTUEC COCy}IHCTOﬁ Kam;umbm(a-
LMW ¥ apTepUaTbHOMN KECTKOCTH, UTO SBISETCS KoueBbIM actiektom MBC.

Heub. OueHka BO3MOXHOCTU Pa3pabOTKU KOMILIEKCHOIO HOAXOJA K OLEH-
K€ BEPOSTHOCTH KaJIbIM(UKALUK COCYOB C YUETOM IOKa3aTeseil apTepruabHOil
YKECTKOCTH ¥ MapKepa BHEKOCTHOH KalbIH(DUKALMH (CKJICPOCTHHA) JUIS Yy qIICHUS
HEMHBA3UBHOU TUArHOCTUKH CEPAEUHO-COCYIUCTOrO PUCKA.

MarepuaJjbl U MeTOAbl. B ncciieoBaHUN y4acTBOBAJIU MAILMEHTHl C UH-
(dbapkToM MHOKap/a U HeCTaOMIbHON cTeHoKapaned. OLEeHUBAIUCH TOKa3aTeIH
apTepuabHOil skecTkocTh (ASI) M KanbIU(HUKAIIMU C YIETOM JaHHBIX KOPOHAPO-
aHruorpauy ¥ CyTOYHOr0 MOHUTOPUPOBAHUS apTepUAILHOIO JaBiaeHus. M3me-
peHue CHIBOPOTOYHBIX KOHIIGHTPAIMH CKIEPOCTHHA MPOBOAUIOCH MeTozoM MDA.

Pe3yabTaThl. YCTaHOBIECHO TOBBIILICHNE KOHIIEHTPALIUH CKIEPOCTHHA y TIAIU-
€HTOB CO CTEHO30M KOPOHApHBIX apTepuil 6onee 50% B coueTaHUU C BHYTPUCO-
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CYIMCTBIMHU KaJIbIIHHUPOBAHHBIMH aTepPOCKIEPOTHUSCKIMH OJsIKaMu. BrisiBieHa
MIPOYHAst KOPPEISIMOHHAs 3aBUCUMOCTh CHIBOPOTOYHOM KOHIEHTPAIMU CKJIEPO-
ctuHa U ASI. IToxydeHsl pe3ynbTaTel O 3HAYUTEILHOM IOBBIIIEHUH MHIEKCA ap-
TEpUANBbHOW KECTKOCTH Ha (POHE KaJbIIMHO3a KOPOHAPHBIX apTepuil. Pe3ynbrarTs
ROC-ananu3a rnoxasaay BO3SMOKHOCTb UCIIOJIb30BaHMUs TOPOroBOro 3HadeHust ASI
B olieHKe TspkecTr TedeHus MBC.

3akuouenne. [ToHMMaHUe CBA3M MEXKIYy CKIEPOCTUHOM, KaIbIIU(PHUKALIUCH 1
JKECTKOCTBIO COCYZIOB MOJKET ITIOMOYb B pa3pabOTKe HOBBIX CTpATeruii THarHoCTHKHY,
npodunaxruky u nedenus UbC.

KuroueBble cj10Ba: CKIEPOCTHH; apTepHUasIbHAs JKECTKOCTh; COCYUCTas Kallb-
nUQUKaIMs; HIIeMrdecKas 00Je3Hb cepala; HHGapKT MUOKapaa

Jas uutupoBanus. Cuuminukosa, U. A., Pepskuna, M. O., Kabuna, H. A,
& Murtsesa, E. B. (2025). TlepcriekTHBBI KOMILICKCHOM OIICHKH CKJIEPOCTHHA, ap-
TepUATbHON KaTbIM(UKAIUN U KECTKOCTH B KOHTEKCTE MIIEMHYECKOW 00JIe3HU
cepaua. Siberian Journal of Life Sciences and Agriculture, 17(3), 336-357. https://
doi.org/10.12731/2658-6649-2025-17-3-1216

Introduction

Vascular calcification (VC) is a multifactorial pathological process that caus-
es the progression of atherosclerosis, hypertension, diabetes mellitus, and also
leads to the development of adverse cardiovascular events (ACEs) [7].

Meta-analysis of publications devoted to the assessment of coronary cardiovas-
cular diseases (CVD) risk indicates an increase in the frequency of fatal and non-fa-
tal cardiovascular events by 3-4 times in the presence of vascular calcification of
any localization [19]. The most common sites of calcification deposition are the left
coronary artery and the aortic arch [9; 11], while the features of their distribution
and location in the arteries of the heart and main vessels can have different clinical
manifestations and outcomes [9; 11]. Considering that VC is a slowly progressive
process with a long asymptomatic course, the frequency of which increases signifi-
cantly with age, reaching 80% by the age of 60—69 [9], it is necessary to develop
screening methods aimed at early detection of calcification of the coronary arteries
and aorta, especially in individuals with risk factors (arterial hypertension, hyper-
lipidemia, diabetes mellitus, etc.) to reduce the population burden of CVD.

Despite the fact that numerous clinical and epidemiological studies indicate
the importance of vascular calcification as a pathomorphological indicator of
CVD [6, 16, 23], and traditional imaging methods (computer tomography and
computed tomography angiography) are successfully used to identify and as-
sess the progression of vascular calcification; they are expensive, require special



Siberian Journal of Life Sciences and Agriculture, Tom 17, Ne3, 2025 339

equipment associated with radiation exposure to the patient, and do not always
allow detection of the early stages of this pathological process.

At present time, the relationship between vascular calcification and in-
creased arterial stiffness (AS) is studied [3; 22], as well as the possibility of
using this indicator as a predictor of ACEs, along with VC.

However, numerous issues of diagnostics and a comprehensive understanding
of the mechanisms responsible for AS and mineral dysregulation remain unresolved.

Significant progress in the study of pathological extraosseous calcification
in the last two decades has been achieved due to the research of the role of the
main multifunctional signaling pathways and molecular regulators that control
the phenotypic modulation of vascular smooth muscle cells (VSMCs) in car-
diometabolic diseases [15; 26].

Since canonical WNT signaling is a key regulator of bone metabolism, this sig-
naling pathway has become one of the main areas of research in the area of patho-
logical extraosseous calcification, which is involved in both the development of
atherosclerosis and the process of myocardial and vascular remodeling [4; 8; 24].

In our previous study we demonstrated the importance of identifying scle-
rostin, on the one hand, as the main antagonist of the WNT signaling pathway,
and on the other hand, as a regulator of bone tissue formation in acute forms of
coronary heart disease [20].

In this regard, it was interesting to evaluate the possibility of developing an
integrated approach to assessing the likelihood of calcification of vessels, taking
into account indicators of arterial stiffness and a marker of extraosseous calci-
fication (sclerostin) to improve non-invasive diagnosis of cardiovascular risk.

Materials and methods

This study was conducted at the cardiology departments (No. 1, No. 2) of
the regional vascular center and the department of X-ray surgical methods of
diagnostics and treatment of the State Health Institution of the Orel Regional
Clinical Hospital (Russia).

A total of 58 patients admitted to the clinic for emergency indications with
acute coronary syndrome were included in the study. According to clinical
manifestations and the data of the spectrum of myocardial enzymes and elec-
trocardiogram obtained in the emergency room, the patients were divided into
2 main categories: group 1 - with unstable angina (n = 28) and group 2 - with
acute myocardial infarction (n = 30). The age of patients in group 1 was 49.14
+ 7.17 years, group 2 - 44.60 = 8.57 years. No significant difference was found
according to age (p = 0.135; method used: Student’s t-test).
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The distribution of patients in these groups was as follows: in group 1 - 16
men and 12 women, in group 2 - 28 and 2, respectively. Despite the apparent
uneven distribution of patients in the groups according to gender, we were un-
able to identify statistically significant differences in patients (p = 0.080; method
used: Fisher’s exact test).

The diagnosis of patients with acute myocardial infarction (AMI) and un-
stable angina (UA) was established in accordance with the clinical guidelines
of the Ministry of Health of the Russian Federation in the version current at
the time of the study.

Sample collection

The scope of clinical examination of patients included determination of
general blood test parameters, troponin levels in dynamics, cholesterol profile,
C-reactive protein, electrolytes (potassium, sodium), glucose. General clinical
laboratory tests were performed using the analyzers “Maxm Analyzer” (UK)
and “Monarch chemistry system” (Italy).

Venous blood sampling (in volume of 5 ml) was carried out in patients on
an empty stomach in the morning in the first 24 hours after hospitalization,
subsequently the blood was centrifuged for 15 minutes at speed of 1500 rpm,
the serum was aliquoted, frozen at temperature of - 24 ° C and stored for 1 to
2 months without repeated defrosting cycles before use.

ELISA

The serum concentration of sclerostin was determined in each sample in two re-
peats by enzyme immunoassay (ELISA). Optical density measurements were per-
formed on STAT FAX 2100 photometer (Awareness Technology, USA) using a set of
reagents from Sunlong Biotech Co (China), according to the manufacturer’s protocol.

Electrocardiogram

The electrocardiogram (ECG) was recorded according to the generally ac-
cepted method in 12 leads on the ECG-9803 Medinova Industrial Co., Ltd.

Echo-KG

Ultrasound examination of the heart was performed on Toshiba Aplio 500
expert class device.

Coronary angiography

Coronary angiography was performed using Philips angiography units. Af-
ter receiving the results of angiography and a comprehensive assessment of
the affected arterial bed, according to the indications, the patients underwent
revascularization of the affected artery using balloon angioplasty with its sub-
sequent stenting._

The normal anatomy of the left and right coronary arteries according to cor-
onary angiography data is shown in Figures 1, 2.
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Figure 1. Coronary angiography of the left coronary artery (normal)

Figure 2. Coronary angiography of the right coronary artery (normal)
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Arterial stiffness

For non-invasive assessment of the arterial stiffness index (ASI) we used
the method of indirect assessment of the properties of the main arteries based
on the results of daily blood pressure monitoring using Schiller BR-102 plus
device and SCHILLER MT-300 Holter-BPR software (Switzerland)

Statistical data processing

Statistical analysis was performed by StatTech v. 4.6.1 program (Russia,
2024). Shapiro-Wilk test was used to assess quantitative indicators for compli-
ance with a normal distribution (if the patients’ number was less than 50). Data
are presented as the absolute number (%) of patients, as mean value and mean
absolute error (M£m).

In the absence of normal distribution, quantitative data were described us-
ing the median (Me) and the first and the third quartiles (Q1; Q3). Student’s
t-test was used for the comparison of two groups according to the quantitative
indicator with normal distribution on condition of equality variances; Mann—
Whitney U test — for the comparison of two groups according to the quantitative
indicator with abnormal distribution.

Kruskal-Wallis test was used for the comparison of three groups, and
Dunn’s test with Holm’s correction was used for post hoc comparison. Spear-
man’s rank correlation coefficient was used to assess the direction and strength
of the correlation between two quantitative indicators (if the distribution of in-
dicators was abnormal).

Pearson correlation coefficient was used to assess the direction and strength
of the correlation between two quantitative indicators (with normal distribution).

The Chaddock scale is used to interpret correlation strength between two
quantitative indicators. All statistical comparisons were two-sided, and p<0.05
was considered significant. To assess the diagnostic significance of quantita-
tive characteristics in predicting a specific outcome, the ROC curve method
was used.

Results

Analysis of clinical and laboratory data showed that there were no significant
intergroup differences between the patients of the studied groups in almost all
indicators, with the exception of creatine phosphokinase (CPK) and VLDL lev-
els. Thus, the indicators of CPK released into the blood when the heart muscle
is damaged, and serving as a marker for the identification of acute myocardial
infarction, were 127.00 [113.00 — 171.50] units/l in patients of group 1, 215.00
[190.50 —499.50] units/1 in group 2 (p = 0.006; method used: Mann U-test—Whit-
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ney), and the level of VLDL - 0.55 [0.41 — 0.79] mmol/l and 0.47 [0.38 — 0.63]
mmol/l, respectively (p<0.05; method used: Mann—Whitney U test).

Moreover, the indicators of the number of red blood cells, hemoglobin, bil-
irubin, total protein, alkaline phosphatase, creatinine, HDL, sodium and potas-
sium were within the normal range for both studied groups.

At the same time, patients with unstable angina were twice as likely to have
a history of atherosclerotic heart disease at the time of hospital admission.

It should be emphasized that body mass index (BMI), systolic and diastolic
blood pressure, total cholesterol, leukocytes, ESR, aspartate aminotransferase,
alanine aminotransferase, LDL of patients with myocardial infarction exceeded
the reference values.

ECG results

Myocardial infarction (MI) with ST segment elevation was observed in 24
patients of group 2. Pathological Q wave on the ECG was observed in 16 pa-
tients with MI.

ECG changes in 50% of patients with UA were characterized by minor de-
viations from the norm (in the form of supraventricular extrasystole, flattening
of the T wave), normal ECG was recorded in half of the cases.

Results of coronary angiography (CAG)

In patients with MI stenosis of the middle section of the right coronary ar-
tery was most common (in 24 patients out of 30) with its degree varying from
20% to complete occlusion in 6 patients of this group. Stenosis (from 30% to
75%) of the anterior interventricular branch was found in 18 patients and of the
posterolateral branch (stenosis 30-50%) - in 6 patients. It should be noted that
stenosis of the posterior interventricular artery was not registered in patients
of the study group.

In CAG stenosis of the left coronary artery was found in 6 patients with M1
(stenosis degree 30-50%), 60% stenosis of the diagonal artery was detected in
2 patients of this group. More than that, stenosis of the left anterior descending
artery was diagnosed in 6 patients with MI, the severity of which varied from
35 to 75 %, narrowing of the intermediary artery was recorded in 4 patients
(stenosis of I and V degrees, respectively).

An example of CAG of a 49-year-old male patient with acute myocardial
infarction is shown in Figure 3.

It should be noted that in patients with MI single-vessel coronary bed lesion
was found only in 8 patients out of 30, and two-vessel lesion - in the majority of
patients (14 people). Special attention should be paid to the data on the identified
critical lesion of the coronary bed (100% stenosis) in 2 patients with single-ves-
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sel and in 2 patients with two-vessel lesion of the coronary arteries. Stenosis
of three coronary arteries was observed at once in 6 patients and simultaneous
stenosis of four arteries was observed in 2 patients with AMI.

—

Figure 3. Variants of stenosis of the arteries of the left coronary artery basin.

The results of diagnostic CAG obtained in patients of group 1 did not allow us
to identify signs of stenosis of the left coronary artery, diagonal branch, left anterior
descending artery, intermediary artery, middle section of the right coronary artery,
as well as the anterior interventricular and posterolateral branches of this artery.

It should be noted that in patients with unstable angina, stenosis of the an-
terior interventricular branch, disturbances of the lumen of the right coronary
artery and the middle section of the circumflex branch of this artery were most
often encountered.

Narrowing of one coronary artery was found in 8 patients, and two-vessel
lesions - in 4 patients of this group. In addition, in 2 patients with UA, simulta-
neous narrowing of four coronary arteries of minor degree (stenosis) was reg-
istered (anterior descending artery; diagonal branch 1; obtuse marginal branch
1; posterior lateral branch).

A 53-year-old man with MI has calcification of the left main coronary ar-
tery and anterior interventricular artery visualized on CAG as a shadow (yellow
oval in Figure 4).
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Figure 4. Calcification of the left main coronary artery and anterior
interventricular artery

Figure 5 shows calcified atherosclerotic plaque of the right interventricular
branch of the left coronary artery (marked with a red circle) in a 56-year-old
male patient with acute myocardial infarction.

Figure 5. Calcified atherosclerotic plaque of the right interventricular
branch of the left coronary artery
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Results of determining serum sclerostin by ELISA

According to the results of the study the sclerostin level in patients with MI was
163 [148; 248] pg/ml, and in patients with UA - 224 [151 — 250] pg/ml (p= 0.498).

We performed an analysis of the serum level of sclerostin depending on the
number of stenosed arteries, it was not possible to establish statistically signifi-
cant differences (p = 0.970; method used: Kruskal-Wallis test). However, there
is a tendency to decrease the concentration of sclerostin with an increase in the
number of affected arteries according to CAG data (Table 1)._

Table 1.
Serum sclerostin levels depending on the number of stenotic arteries

. sclerostin (pg/ml)
Categories Mo Q.- Q. P
no stenosis 229,00 150,00 — 250,00
stenosis of one artery 191,50 157,00 — 234,25 0.970
stenosis of two arteries 154,00 151,75 — 268,50 ?
multivessel stenosis 150,00 145,00 — 215,00

At the next stage of the analysis, we divided the patients into subgroups accord-
ing to the severity of stenosis (degree of stenosis > 50% and <50%), as a result of
which we were unable to establish statistically significant differences (p = 0.312;
method used: Mann—Whitney U—test). At the same time, it is worth noting a high-
er concentration of sclerostin in patients with degree of stenosis > 50% (Table 2).

Table 2.
Serum sclerostin levels depending on the degree of arterial stenosis

. sclerostin (pg/ml)
Categories
£ Me Q. -Q, P
degree of stenosis <50% 156,50 148,50 — 226,75 0312
degree of stenosis > 50% 222,00 151,50 — 270,00 ’

Then having selected patients with degree of coronary artery stenosis > 50%
with existing atherosclerotic plaques, we estimated the concentration of scle-
rostin depending on the type of plaques, taking into account their echogenicity
and homogeneity (calcified (CAP) and non-calcified (Table 3).

As aresult of assessing the concentration of sclerostin in the blood serum of
patients with a degree of coronary artery stenosis > 50%, depending on the type
of atherosclerotic plaque, statistically significant differences were identified (p
<0.01; method used: Mann—Whitney U test).
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Table 3.
Serum sclerostin level depending on the type of atherosclerotic plaque
. lerosti /ml
Subgroup of patients Me sclerostin (p Slnig p
Stenosis >50% without CAP 168,00 150,00 — 187,00 Z0.01%
Stenosis >50% with CAP 268,50 245,50 — 280,00 ’

Note: * — differences in indicators are statistically significant (p < 0.05)

Arterial stiffness index
The calculation indicators of the arterial stiffness index for the groups of
examined patients are presented in Table 4.

Table 4.
Arterial stiffness index
arterial stiffness
Group of patients index — ASI p
Me Q -Q
Group 1 (unstable angina) 7,75 7,00 - 9,75 0.001*
Group 2 (acute myocardial infarction) 10,00 9,95 11,00 ’
1,00
0,75
& 050
i
%
0,25
0,00
0,00 0,25 0,50 0,75 1,00
Specificity

Figure 6. ROC curve characterizing the dependence of the probability
of myocardial infarction and unstable angina on ASI
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Correlation analysis of the relationship between serum sclerostin concentra-

tion and ASI allowed us to establish a highly statistically significant relationship
(p=0.838; p<0.05). It is noteworthy that ASI>10 was recorded in patients with
calcified arteries as well as an increase in this indicator with increasing age.

When assessing the dependence of the probability of acute myocardial infarc-

tion on ASI using ROC analysis, the following curve was obtained (Figure 6).

100,0 >
|I|II‘.I
75.0
/ T
50,0 ¢
If//
25,0
.a"’;l...
F
0,0{ /
6,00 8,00 10,00 12,00 14,00 16.00
ASI
- Specificity
- Sensitivity

Figure 7. Analysis of sensitivity and specificity of the model depending
on the ASI threshold values

Table 5.
ASI threshold values
Threshold Sensitivity (Se), % Specificity (Sp), % PPV | NPV
10,00 66,7 71,4 71,4 | 66,7
9,90 80,0 71,4 75,0 | 76,9
9,00 100,0 64,3 75,0 | 100,0
8,00 100,0 50,0 68,2 | 100,0
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The area under the ROC curve was 0.850 + 0.073 with 95% CI: 0.707 —
0.993. The resulting model was statistically significant (p = 0.001).

The ASI cut-off value, which corresponded to the highest Youden index
value, was 9.000. Myocardial infarction was predicted at an ASI value higher
than or equal to this value. The sensitivity and specificity of the model were
100.0% and 64.3%, respectively.

Discussion

Increasing clinical and experimental data over the past two decades have
demonstrated a close relationship between vascular calcification and aging and
cardiovascular disease [3; 21]. Much attention is currently paid to the relation-
ship between vascular calcification and arterial stiffness in association with the
microenvironment, as well as with the underlying signaling pathways regulating
both vascular and bone calcification [3; 17; 25].

It is well documented that AF is closely associated with structural and func-
tional changes in arterial elasticity, which include processes such as extracellular
matrix remodeling, elastin degradation, excessive collagen deposition, glyco-
sylation, etc., which are of critical importance for the subsequent development
of CVD [3; 4]. While endothelial cells, fibroblasts, macrophages, etc. contribute
to arterial stiffness, vascular smooth muscle cells are necessary for maintaining
vascular homeostasis, including arterial elasticity. Vascular calcification, currently
recognized as an active process similar to osteogenesis [3; 14], leads to the forma-
tion of the osteogenic phenotype of VSMCs under the influence of both various
extracellular and intracellular procalcification factors [2; 5].

In previous studies we focused on the role of sclerostin, one of the main
morphogenic WNT signaling that regulates mineral metabolism and extraos-
seous calcification in acute forms of coronary heart disease, demonstrating the
feasibility of its study as a biomarker of ectopic calcification of heart valves
and great vessels [20].

Considering the fact that the combined assessment of arterial stiffness and
vascular calcification biomarkers can improve noninvasive assessment of cardio-
vascular risk, allowing stratification of patients into CVD risk groups for preven-
tive treatment or more regular medical examination, we conducted a comparative
comprehensive assessment of arterial stiffness, serum sclerostin and coronary ar-
tery calcification according to CAG data in patients of the study groups.

Our study did not reveal statistically significant differences in sclerostin con-
centrations in the blood serum of patients with acute myocardial infarction and
unstable angina, however, a decrease in sclerostin levels was found against the
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background of an increase in the number of stenotic coronary arteries. Although
the reason for this result is not well understood, one of the probable mechanisms
explaining this fact may be osteogenic differentiation of VSMC and their calci-
fication against the background of increased demand for sclerostin.

Despite the rather contradictory results of studies assessing the relationship
between serum sclerostin levels and vascular calcification, most researchers show
a direct correlation with a high probability of vascular calcification and athero-
sclerosis [1; 6; 10; 13; 18]. This is consistent with our statistically significant data
on the highest sclerostin concentrations in patients with coronary artery stenosis
>50% in combination with intravascular calcified atherosclerotic plaques.

At present, the question of the possibility of using serum sclerostin as a prog-
nostic marker of adverse cardiovascular events and AF remains open, and the
researches, made in this direction by many scientific teams, have not brought
definite results [6, 18]. With the aggravation of clinical manifestations, ASI in
the group of patients with myocardial infarction was significantly higher than
in patients with unstable angina, which to a certain extent confirms the close
relationship of ASI with coronary heart disease and its outcome, but requires
further study.

The obtained results on the increase of the arterial stiffness index more than
10 against the background of coronary artery calcification may indicate a close
relationship between vascular calcification and arterial stiffness and the possi-
ble formation of a vicious circle against the background of accelerated vascu-
lar calcification, an increase in AF, and, as a consequence, the development of
ACEs, which is consistent with literature data [7].

In addition, the results obtained in our study on the increase in ASI with
increasing patient age confirmed the existing data on vascular calcification as
a marker of vascular aging and CVD risk.

In our study, we used ROC analysis to determine the diagnostic value of ASI
in predicting myocardial infarction. The results of the ROC analysis showed
that ASI can not only play a role in the predictive diagnosis of coronary heart
disease, but also in assessing the severity of its course.

The threshold value of the ASI index at the cut-off point, which correspond-
ed to the highest value of the Youden index, was 9.0. Taking this into account,
the probability of unstable angina can be predicted at an ASI value below this
value (the sensitivity and specificity of the model were 100.0% and 64.3%, re-
spectively), and the ASI level above 9.0 can be used as a diagnostic marker of
myocardial infarction, which is especially important in diagnostically complex
expert cases.
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Presenting our strong positive correlation between serum sclerostin con-
centration and ASI, it is possible to suggest that sclerostin plays an important
role in this process via modulation and phenotypic switching of VSMC, which
allows considering it as a therapeutic target and diagnostic biomarker in CVD,
however, this requires additional clinical and laboratory studies.

We acknowledge several limitations of our study, including its cross-sec-
tional nature, small sample size, and limited data describing vascular calcifica-
tion and ASI. These limitations impact the establishment of a definitive causal
relationship between sclerostin, ASI, and vascular calcification.

Furthermore, we did not use multivariate analysis to test parameters, thereby
limiting our ability to make general statements regarding the associative data
between the studied markers and vascular calcification.

Conclusion

Increased calcification and vascular stiffness are observed in coronary heart
disease, which may lead to impaired blood flow and an increased risk of ACEs.
Studies show that sclerostin may also affect vascular calcification, which is a
key aspect of coronary heart disease. The use of multivariate analysis and the
development of prognostic models to clarify the relationship between scleros-
tin, vascular stiffness and calcification will allow a better understanding of the
pathophysiology of coronary heart disease and the development of more effec-
tive methods for screening diagnostics of cardiovascular diseases to stratify the
risk of adverse outcomes at a pre-symptomatic or early stage of the patholog-
ical process. In addition, this may lead to the development of more effective
strategies for the prevention and treatment of coronary heart disease, opening
up new opportunities to improve the quality of life of patients.
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