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Coronary heart disease (CHD) has remained the world’s big-
gest killer, responsible for 16% of the global mortality, with an
increase in deaths by more than 2 million to 8.9 million deaths
from 2000 till 2019 [1].

Despite the achievements of contemporary cardiovascular medi-
cine, we treat already manifested coronary artery disease and re-
lated complications, while primary prevention remains the ideal [2].

Modern pharmacological and non-pharmacological strategies
have proved efficacious in reducing the incidence of adverse
cardiovascular events. The aim is to foresee these events for
early intervention before complications have occurred [3-5].

Emerging evidence over the last two decades indicates that
arterial stiffness is one of the earliest markers of arteriosclerosis,
which is associated with worse cardiovascular outcomes, inde-
pendent of traditional risk factors. Attention has focused on the
impact of the arterial remodeling (arterial stiffness) process on
the development of atherosclerosis and its progression, especial-
ly on atherosclerotic plaque vulnerability [6-22].

The term “vulnerable plaque” has been used to define a plaque
prone to rupture. However, apart from rupture, the “vulnerability”
includes plaque erosion and plaque calcification, as well [23].

The vulnerable plaque with a large lipid core (foam cells,
apoptotic/necrotic cells, and debris) [24] is separated from the
lumen by a fibrous cap (mainly comprising collagen, proteo-
glycans, and smooth muscle cells) [25,26]. The adverse impact
of different stressors (including arterial stiffness) on the plaque
results in fissuring of the fibrous cup, thrombus formation, and
therefore in Acute Coronary Syndrome [27,28].

The most frequently used measure for describing arterial stiff-
ness is the pulse wave velocity (PWV), which is the measured
speed of arterial pressure waves traveling along the aorta and
large arteries [29-32].

Recent studies have revealed a strong positive association be-
tween Coronary Artery Disease (CAD) severity and Pulse Wave
Velocity (PWV), using carotid-femoral PWV (cfPWV) [17,33-
38] or brachial-ankle PWV (baPWV).

Few studies are using oscillometrically measured Aortic Pulse
Wave Velocity (aPWV) in patients with atherosclerotic cardio-
vascular disease (ASCVD). Bocskei et al. reported that oscil-
lometrically PWVao proved to be an independent marker of
asymptomatic carotid atherosclerosis (ACA) in a middle-aged,
apparently healthy population.

Hlimonenko et al. evaluated patients with severe Coronary Heart
Disease (CAD) and showed significantly increased oscillometrical-
ly measured Aortic PWV (aPWV) and Augmentation Index (Aix)
in the CAD patients compared with that in the control group.

Elmenhorst et al. compared two techniques to measure PWV
(ultrasound-measured local PWV (PWV) at the carotid artery
and aortic PWV (aPWV), measured oscillometrically on the bra-
chial artery) and showed the superiority of PWVa on PWV in
the assessment of normal and altered vascular function.was pos-
sible with aPWV but not with PWVf.

Mechanisms linking Pulse Wave Velocity (PWV) with athero-
sclerosis are unclear. It seems that increased arterial stiffness leads
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to hemodynamic alterations with left ventricular hypertrophy, re-
duced coronary perfusion, and increased permeability of the blood-
brain barrier (BBB). All of these changes lead to the progression
of atherosclerosis. Shared risk-factors (age, hypertension, diabetes
mellitus, smoking, dyslipidemia, inflammation, etc.) with vascular
remodeling, accumulation of extracellular matrix (ECM), endothe-
lial dysfunction and oxidative stress accelerates the progression of
atherosclerosis and adverse cardiovascular events [6].

The specific aim of the present study has been to compare
the oscillometrically measured parameters of aortic stiffness be-
tween patients with Acute Coronary Syndrome (ACS) and pa-
tients with stable ischemic heart disease (SIHD). These findings
could help assess the risk stratification and prevention of Acute
Coronary Syndrome (ACS).

Material and methods. The study sample consisted of 191
patients who were divided into two groups: Group 1 - 100 pa-
tients with Acute Coronary Syndrome (ASC) and Group 2 -91
patients with Chronic Coronary Syndrome (CCS) admitted to
the coronary care unit (CCU) of LTD Clinic-LJ (Kutaisi, Geor-
gia) between April 2018 and June 2019, and underwent suc-
cessful primary percutaneous coronary intervention (PCI). In
patients with Chronic Coronary Syndrome (CCS) invasive coro-
nary angiography with revascularization was performed in case
of high clinical likelihood of obstructive coronary artery disease
(OCAD) and severe symptoms refractory to optimal medical
treatment, or typical angina at a low level of exercise and clini-
cal prediction of high-risk of events, or left ventricular dysfunc-
tion suggestive of CAD.

Patients with a history of coronary revascularization, or with
hemodynamically compromised severe myocardial infarction;
those recovering cardiopulmonary arrest, decompensated heart
failure; and those with valvular heart disease, cardiomyopathy,
severe supraventricular/ventricular arrhythmias (including atrial
fibrillation) and conductivity disturbances, end-stage renal dis-
ease (ESRD), chronic inflammatory conditions, active cancer,
type 1 diabetes mellitus (DM) or decompensated type 2 diabe-
tes mellitus (DM); pregnancy; those on hormone replacement
therapy (HRT) or oral contraceptive assumption were excluded
from the study. No corrections or changes had been made in the
ongoing pharmacotherapy of patients. All essential laboratory
tests and oscillometrically measurement of brachial Aortic Pulse
Wave Velocity (PWVao), Central Systolic Blood Pressure (SB-
Pao), and Aortic Augmentation Index (AlXao) were performed
during the first hour of admission.

The study was approved by the ethics committee (EC) of
Thilisi State Medical University (TSMU) and local EC of LTD
Clinic-LJ and written informed consent was provided by each
study participant.

The oscillometric arterial stiffness measurement. The enrolled
patients’ arterial stiffness was assessed by oscillometrically mea-
sured complex arterial function using the TENSIOMED Arterio-
graph (LTD TENSIOMED, THE ARTERIOGRAPH Company,
Germany. Web: www.arteriograph.de. Arteriograph Software
v.3.0.0.4) automatic (user independently), non-invasive device.
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The Arteriograph device provides below listed parameters based
on a simple upper arm cuff measurement during 2 minutes:

° Central Systolic Blood Pressure (SBPao)

SBPao is the pressure in the aorta, result of the ejected stroke
volume, dampening function of large arteries, and propagative/
reflected pressure waves. The changes in SBPao (physiologi-
cally is lower than the brachial systolic blood pressure (Pic 1)
have a strong predictive value independent of the corresponding
peripheral (brachial) blood pressure.
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Pic. 1. The central (aortic) and peripheral (brachial) systolic
blood pressure waveforms

SBPao: systolic blood pressure in aorta; SBP-br: brachial
systolic blood pressure; DBPL diastolic blood pressure; MAP:
mean arterial pressure.

Source: https://www.tensiomed.com/parameters/central-sys-
tolic-blood-pressure/

. Aortic Pulse Wave Velocity (PWVao)

PWVao is the velocity at which blood pressure pulse propa-
gates in the aorta. It is used clinically as a measure of arterial
stiffness. The stiffer the aortic wall, the faster the aortic pulse
wave velocity is [32].

Pressure variations detected by a sensor of an inflatable cuff
of Arteriograph placed on the patient’s upper arm and inflated
45 mmHg above the person’s Systolic Blood Pressure (SBP) is
transferred to a computer. PWV is acquired based on the genera-
tion of P1 and P2 systolic peaks and calculated by the following
formula:

PWV =S (Jug-Sy)/RT
P1 results from the systolic volume ejection in the aorta, and P2
results by wave pressure reflection from peripheral arteries. Dis-

tance (S) is measured from jugular (Jug) to symphysis (Sy). Return
time is the difference between the first peak (P1) and the reflected
systolic peak (P2). RT is normal above 124 msec. The stiffer the
aortic wall, the lower the RT is. PWVao is normal under 9.0 m/s.

° Augmentation Index (Alx)

Augmentation index, non-invasively determined manifesta-
tion of the additional pressure caused by pulse wave reflection,
is a strong, independent cardiovascular risk determinant. An el-
evated Augmentation Index reflects endothelial dysfunction ac-
companied by increased vascular resistance of the small arteries
and arterioles, which is influenced by endothelial NO synthesis.

The Augmentation pressure calculation is based on the differ-
ence between the forward pressure wave generated by the left
ventricular ejection and a reflected wave created by the imped-
ance mismatch along the peripheral arteries. The augmentation
index is calculated by using the following formula:

Alx = 100 x ((P2-P1)/ (PPao))

P1 results from the systolic volume ejection in the aorta, and P2
results by wave pressure reflection from peripheral arteries. PPao or
Aortic Pulse Pressure is the difference between the central systolic
and diastolic pressure. Aix aortic is normal under 33%.

° Aortic Pulse Pressure (PPao)

Pulse pressure is calculated as the difference between the cen-
tral systolic and diastolic pressure by the formula: PPao= SB-
Pao — DBPao, where SBPao is central (aortic) systolic blood
pressure and DBPao is central (aortic) diastolic blood pressure.
Pulse pressure is directly proportional to the left ventricular
stroke volume and negatively correlated with the aortic elastic-
ity. PPao is considered to be normal under 50 mmHg. High pulse
pressure is an important risk factor for cardiovascular disease
and low pulse pressure could be a sign of insufficient preload.

The data were analyzed using IBM SPSS Statistics version
26.0 (IBM Corp., Armonk, NY, USA). To identify oxidative
status differences between two groups with abnormal distribu-
tion nonparametric tests had been used. Odds Ratio (OR) and
Relative Risk (RR) assessment had been used to quantify the
strength of the association between arterial stiffness parameters
and Acute Coronary Syndrome (ACS). For an assessment of
sensitivity/specificity cross-tabulation analysis haw been used.
The 95% confidence interval (CI) was used to estimate the pre-
cision of the OR. A p-value of 0.05 was considered significant.

Table 1. Characteristics of study population

Group 1 Group 2 P value
(Patients with ACS) n=100 (Patients with CCS) n=91

Age (years) 51.840.78 49.1£1.02 0.236
Male gender, n (%) 74 (74) 52 (57) 0.874
BMI 27.76+0.35 27.81+0.36 0.924
Hypertension, n (%) 51(51) 41 (45) 0.413
Dyslipidemia, n (%) 62 (62) 56 (61.5) 0.948
Smoking, n (%) 52 (52) 45 (49.5) 0.726
Type 2 DM, n (%) 44 (44) 38 (41.8) 0.755
BB, n (%) 31 (31) 27(29.7) 0.842
CCB, n (%) 36 (36) 28 (30.8) 0.446
ACEIs/ARBs, n (%) 42 (42) 38 (41.8) 0.973
Statins, n (%) 42 (42) 45 (49.5) 0.238
Nitrates, n (%) 22 (22) 42 (46.2) <0.0001*

* - statistically significant difference; BMI body mass index, BB beta-blockers, CCB calcium channel blockers,
ACSEIs angiotensin converting enzyme inhibitors, ARBs angiotensin receptor blockers
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Table 2. Central Systolic Blood Pressure (SBPao), Aortic Pulse Wave Velocity (PWVao) and Augmentation Index (Alx)
baseline measurements in ACS and CCS groups (Mean+SD)

Central Systolic | Aortic Pulse Wave .
. Augmentation Index
Blood Pressure Velocity PWVao Alx (%)
SBPao (mmHg) (m/s) ’
Group 1. Patients with Acute Coronary Syndrome (ACS) 122.1£13.96 10.25+1.92 31.1+14.51
Group 2. Patients with Chronic Coronary Syndrome (CCS) 111.5+14.17 8.30+1.38 21.84+11.66
p-value <0.0001 <0.0001 <0.0001

Table 3. The strength of the association between the arterial stiffness parameters and acute coronary syndrome

Central Systolic Blood Pres- | Aortic Pulse Wave Velocity Augmentation Index
sure SBPao (mmHg) PWVao (m/s) Alx (%)
Odds Ratio (OR); 95% CI 3.15;95% CI (1.63, 6.1) 9.41; 95% CI (4.86, 18.2) 5.11; 95% CI (2.65, 9.86)
Risk Ratio (RR) 2.25 3.10 1.17
Independent-Samples Median Test
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(4) Distribution of SBPao, Central Systolic Blood Pressure
(mmHg) across groups: Total number=191; Median=117.000;
Test statistic=19.690; Degree of freedom=1; Asymptotic
sig. (2-sided test)=.000; Yates'’s continuity correction: Chi-
square=18.424; Degree of freedom =1; Asymptotic sig (2-sided
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(B) Distribution of PWVao, Aortic Pulse Wave Velocity (m/s)
across groups: Total number=191; Median=9.000; Test sta-
tistic=49.646, Degree of freedom=1; Asymptotic sig. (2-sided
test)=.000; Yates's continuity correction: Chi-square=47.624;
Degree of freedom =1; Asymptotic sig (2-sided test)=.000;

(C) Distribution of Alx, Aortic Pulse Wave Velocity (m/s)
across groups: Total number=191; Median=27.100; Test sta-
tistic=29.634, Degree of freedom=1; Asymptotic sig. (2-sided
test)=.000; Yatess continuity correction: Chi-square=28.078;
Degree of freedom =1, Asymptotic sig (2-sided test)=.000

Fig. 1. Distribution of admission parameters of aortic stiffness by Independent-Samples Median test.
Group 1, patients with Acute Coronary Syndrome (ASC). Group 2, patients with Chronic Coronary Syndrome (CCS)
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Table 4. The sensitivity and specificity of an oscillometrically measured arterial stiffness parameters

Central Systolic Blood Pressure Aortic Pulse Wave Velocity Augmentation Index
SBPao (mmHg) PWVao (m/s) Alx (%)
Sensitivity (%) 42 75 54
Specificity (%) 81.3 75.8 81.3

Results and discussion. Study population characteristics

There was no statistically significant difference between the
study population characteristics, such as age, male gender, BMI,
hypertension, dyslipidemia, ongoing smoking, type 2 DM, and
medications, such as beta-blockers, calcium channel blockers,
ACEIs or ARBs, and statins. Nitrates consumption was much
higher (p value < 0.0001) in patients with Chronic Coronary
Syndrome (Table 1).

Admission parameters of aortic stiffness. The enrolled
patients’ arterial stiffness parameters measured in the com-
parator groups were as follows: Central Systolic Blood Pres-
sure (SBPao) 122.1£13.96 mmHg in patients with ACS and
111.5£14.17 (p<0.0001) in patients with CCS. Aortic Pulse
Wave Velocity (PWVao) in Group 1 and Group 2 were 10.25
+ 1.92 m/s and 8.30+1.38 m/s, respectively (p=0.0001). The
mean Augmentation Index (AIx) was 31.13+14.51 in pa-
tients with ACS, and was 21.84£11.66 in patients with CCS
(p<0.0001) (Table 2).

The results of measurement of Odds Ratio (OR) with 95%
Confidential Interval and Risk Ratio (RR) between an exposure
(Central Systolic Blood Pressure, Aortic Pulse Wave Velocity,
and Augmentation Index) and outcome (Acute Coronary Syn-
drome) are shown in Table 3.

Fig. 1 depicts the independent-samples median test of arte-
rial stiffness parameters across groups of patients with ACS and
CCS. The difference between all parameters was statistically
significant (p<0.0001).

A cross-tabulation analysis was run to an assessment of sensi-
tivity and specificity for arterial stiffness parameters in the case
of patients with Acute Coronary Syndrome with the following
results: (i) for Central Systolic Blood Pressure, SBPao: sensitiv-
ity of 42% and specificity of 81.3%; (ii) for Aortic Pulse Wave
Velocity, PWVao: sensitivity of 75% and specificity of 75.8%,
and (iii) for Augmentation Index, Alx: sensitivity of 54% and
specificity of 81.3% (Table 4).

An arterial remodeling (arterial stiffness) is an independent
risk factor of atherosclerosis and its progression, especially ath-
erosclerotic plaque vulnerability [6-22].

Recent studies have revealed a strong association between
Coronary Artery Disease (CAD) severity and Pulse Wave Ve-
locity (PWV), mainly using carotid-femoral PWV (cfPWV)17
[33-38], or brachial-ankle PWV (baPWYV).

Few studies are using oscillometrically measured Aor-
tic Pulse Wave Velocity (aPWV) in such patients, whereas,
emerging data have indicated that oscillometrically PWVao
proved to be an independent marker of atherosclerotic car-
diovascular disease (ASCVD), with the positive correlation
between the severity of Coronary Heart Disease (CAD) and
oscillometrically measured Aortic PWV (aPWV) and Aug-
mentation Index (Aix).

The main goal of the present study has been to compare
the oscillometrically measured parameters of aortic stiffness
between patients with Acute Coronary Syndrome (ACS) and
patients with stable ischemic heart disease (SIHD). These
findings may be useful in terms of risk stratification and pre-
vention of Acute Coronary Syndrome (ACS).

© GMN

In 100 patients with Acute Coronary Syndrome (Group 1) and
91 patients with Cronic Coronary Syndrome (Group 2) arterial
stiffness was assessed by oscillometrically measured complex
arterial function using the TENSIOMED Arteriograph (LTD
TENSIOMED, THE ARTERIOGRAPH Company, Germany.
Web: www.arteriograph.de. Arteriograph Software v.3.0.0.4)
automatic (user independently), non-invasive device. There was
no statistically significant difference between the study popu-
lation characteristics, except nitrates consumption, which was
much higher (p<0.0001) in patients with Chronic Coronary Syn-
drome (Table 1).

All three measured parameters of arterial stiffness
(Mean+SD) were statistically higher in Group 1 of patients
with acute coronary syndrome compared to Group 2 of pa-
tients with Chronic Coronary Syndrome: for Central Systolic
Blood Pressure, SBPao: 122.1£13.96 mmHg vs 111.5+£14.17
mmHg (p<0.0001), for Aortic Pulse Wave Velocity, PWVao:
10.25+1.92 m/s vs 8.30+1.38 m/s (p<0.0001), and for Aug-
mentation Index, Alx: 31.13£14.51 % vs 21.84+11.66 %
(p<0.0001), respectively (Table 2). The same distribution of
admission parameters of aortic stiffness was revealed by the
Independent-Samples Median test (Fig. 1).

The highest strength of the association between the arterial
stiffness parameters and the acute coronary syndrome was re-
vealed for Aortic Pulse Wave Velocity, PWVao (m/s) with Odds
Ratio (OR) of 9.41; 95% CI (4.86, 18.2). Next was Augmenta-
tion Index, Alx (%) with OR=5.11; 95% CI (2.65, 9.86), and last
Central Systolic Blood Pressure SBPao (mmHg) with OR=3.15;
95% CI (1.63, 6.1) (Table 3).

Above mentioned data coincide with the results of several
studies that consider Aortic Pulse Wave Velocity, PWVao (m/s)
as an independent risk factor of atherosclerosis. Because of rela-
tively low sensitivity and specificity (Table 4) of measured pa-
rameters in the case of Acute Coronary Syndrome (ACS), Aortic
Pulse Wave Velocity (PWVao), Augmentation Index (Alx), and
Central Systolic Blood Pressure (SBPao) can only be applied in
complex with other traditional or novel markers of acute coro-
nary adverse events.

Conclusion. An oscillometrically measured parameters of ar-
terial stiffness, such as Aortic Pulse Wave Velocity (PWVao),
Augmentation Index (Alx), and Central Systolic Blood Pressure
(SBPao) may be useful in terms of early risk stratification and
prevention of Acute Coronary Syndrome (ACS).
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SUMMARY

COMPARISON OF THE OSCILLOMETRICALLY MEA-
SURED AORTIC PULSE WAVE VELOCITY, AUGMEN-
TATION INDEX AND CENTRAL SYSTOLIC BLOOD
PRESSURE BETWEEN PATIENTS WITH ACUTE COR-
ONARY SYNDROME AND CHRONIC CORONARY
SYNDROME

'Lominadze Z., >*Chelidze K., 2Chelidze L., 2Lominadze E.

'LTD Clinic-LJ. Kutaisi Georgia, *Thilisi State Medical Uni-
versity (TSMU); 3Ingorokva’s High Medical Technologies
University Clinic, TSMU, Department of Internal Medicine,
Thilisi, Georgia

Recent studies have revealed a strong association between
Coronary Artery Disease (CAD) severity and arterial stiffness
parameters, such as Pulse Wave Velocity (PWV). The major-
ity of studies mainly using carotid-femoral PWV (cfPWV) or
brachial-ankle PWV (baPWV). The emerging data have indi-
cated that oscillometrically PWVao proved to be an independent
marker of atherosclerotic cardiovascular disease (ASCVD), as
well. The main goal of the present study has been to compare
the oscillometrically measured parameters of aortic stiffness be-
tween patients with Acute Coronary Syndrome (ACS) and pa-
tients with stable ischemic heart disease (SIHD).

In 100 patients with Acute Coronary Syndrome (Group 1) and
91 patients with Chronic Coronary Syndrome (Group 2) arterial
stiffness was assessed by oscillometrically measured complex
arterial function.

The highest strength of the association revealed between Aor-
tic Pulse Wave Velocity, PWVao (m/s), and incidence of Acute
Coronary Syndrome (ACS) with Odds Ratio (OR) of 9.41; 95%

© GMN

CI (4.86, 18.2). Next was Augmentation Index, Alx (%) with
OR=5.11; 95% CI (2.65, 9.86), and last Central Systolic Blood
Pressure SBPao (mmHg) with OR=3.15; 95% CI (1.63, 6.1).

An oscillometrically measured parameters of arterial stiff-
ness, such as Aortic Pulse Wave Velocity (PWVao), Augmenta-
tion Index (Alx), and Central Systolic Blood Pressure (SBPao)
may be useful in terms of early risk stratification and prevention
of Acute Coronary Syndrome (ACS).

Keywords: Acute Coronary Syndrome (ACS), Chronic Coro-
nary Syndrome (CCS), Arterial Stiffness, Central Systolic Blood
Pressure (SBPao), Aortic Pulse Wave Velocity (PWVao), Aug-
mentation Index (Alx), Vulnerable Plaque, Plaque Rupture.

PE3IOME

CPABHEHUE OCIMJIVIOMETPUYECKHU U3MEPEH-
HOM CKOPOCTH MYJbCOBOW BOJIHBI AOPTHI,
HUHAEKCA YBEJIUWYEHHUSA W LNEHTPAJIBHOI'O
CUCTOJIUYECKOI'O APTEPUAJIBHOI'O JIABJIE-
HUsA Y HTAOHUEHTOB C OCTPBIM KOPOHAPHBIM
CUHAPOMOM U XPOHUYECKHUM KOPOHAPHBIM
CUHAPOMOM

Ulomunanze 3.H., *Yemnnze K.JI., *Heannse JLK.,
2Jlomuuanze E.3.

000 Knunuka-LJ, Kymaucu, *Tounucckuti 20cyoapcmeeniblil
meouyunckuil ynusepcumem (TIMY); S Vuueepcumemckasn k-
HUKa 6vicokux meouyunckux mexnonoauti TTMY um. Hneopok-
6a, denapmamenm eHympennux oonesneu, Tounucu, I py3us

HenaBuue wuccrienoBaHusi IOKa3ald JIOCTOBEPHYIO CBSI3b
MEXIy TSDKeCThlo uinemuueckoid Oonesnu cepaua (CAD) u
TaKUM IapaMeTpOM apTepHalbHOI JKECTKOCTH, KaK CKOPOCTb
nysabcoBoi BostHbl (PWV). B OosblinHCTBE MCCIeI0BaHUN HC-
TI0JIb30BaHBI TTApaMeTpbl COHHO-OeapeHoit (cfPWV) wmu mue-
4EBO-TOJICHOCTOITHOW CKOPOCTH MysibcoBOW BoiHBI (cfPWV n
baPWV, cootBeTcTBeHHO). JlaHHBIC MOKA3aJIM, YTO OCIUIIIIOME-
TpUYECKasi CKOPOCTH ITyJIbCOBOM BOJIHBI B a0pTeE SIBJISETCS He3a-
BHCHUMBIM MapKepOM aTepOCKIEPOTHYECKUX CEPACUHO-COCYIIH-
cThix 3a0oneBanuii (ASCVD).

Lenbio nccien0BaHMs SIBUIOCH CPABHEHUE OCLUIIOMETpHYe-
CKH U3MEPEHHBIX NapaMeTPOB KECTKOCTH a0PThI y MAIIMEHTOB C
OCTPBIM KOPOHAPHBIM CHHIIPOMOM U MAILIMEHTOB CO CTa0MILHOM
UIIEMUYECKOI 00JIE3HBIO Cep/Iiia.

¥ 100 nauueHToB ¢ OCTPHIM KOPOHAPHBIM CHHIPOMOM (TpyII-
na 1) u 91 nmauueHTa ¢ XpOHUUECKUM KOPOHAPHBIM CHHIPOMOM
(rpynmna 2) oLeHKa apTepualibHOM JKECTKOCTH IIPOBEJECHA OC-
OUJIOMETPHUYCCKHUM METO0OM.

HawnGonbiiasi cBs3b BBISBICHA MEKIY CKOPOCTBIO a0pTallb-
HOH MynbcoBO# BoHBI, PWVao (M/c) U 4acTOTON BO3HHKHO-
BEHHUSI OCTPOro KopoHapHoro cuniapoma (ACS) ¢ oTHouIeHHEM
mancoB (OR) 9,41; 95% CI (4,86, 18,2). Cnenyromum 1o cuie
accouuanuu Obul uuaexc ysenuuenus, Alx (%) ¢ OR = 5,11;
95% CI (2,65, 9,86) u nocieaqHUM - HEHTPAILHOE CUCTOIHYE-
ckoe kpoBsiHoe nasienue SBPao (mm pr.ct.) ¢ OR = 3,15; 95%
CI (1,63, 6,1). V3mepenHble OCUMIIIOMETPUYECKHM METOJOM
HapamMeTpbl apTepUaIbHON JKECTKOCTH: CKOPOCTh A0PTabHOU
nysabcoBoit BoiHbl (PWVao), nnnexc yBennuenus (Alx) u uen-
TpaJIbHOE CUCTOJIMYECKOE apTepuasibHoe AasieHue (SBPao) no-
JI3HBI C TOYKHU 3pEHHS paHHeH cTpaTH(UKALU pUCcKa U Tpodu-
JIAKTUKHU OCTPOro KopoHapHoro cunjapoma (ACS).
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BONE FORMATION MARKERS (N-TERMINAL PROPEPTIDE TYPE I ROCOLLAGEN,
OSTEOCALCIN AND VITAMIN D) AS EARLY PREDICTORS OF OSTEOPOROSIS
IN PATIENTS SUFFERING FROM CHRONIC OBSTRUCTIVE LUNG DISEASE

Masik N., Matviichuk M., Masik O.

National Pyrogov Memorial Medical University, Vinnytsia, Ukraine

According to the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD), chronic obstructive lung disease
(COLD) is characterized by multiple extrapulmonary manifes-
tations which in most patients result in the extended hospitaliza-
tion period as well as constitute risk factors regarding unfavour-
able short-term and long-term prognosis and increased mortality
[2, 8, 12]. According to the concept of syntropic pathology, the
most common diseases and pathological conditions in patients
suffering from COPD are cardiovascular diseases, skeletal mus-
cle dysfunction, metabolic syndrome, osteoporosis, depression
and lung cancer [6, 8, 12].

Interest in the comorbidity of COPD and osteoporosis is not
accidental as both diseases are among the most common human
diseases. In Europe, the USA and Japan, osteoporosis affects
about 75 million people [29]. Thus, according to Povorozniuk
V.V., Ukraine has passed the limit of 3 million patients suffer-
ing osteoporosis, i.e. every second adult citizen of Ukraine has
osteopenia and every fourth person suffers from osteoporosis
[20, 29].
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COPD affects about 251 million people [17]. Prevalence
of COPD fluctuates in different countries ranging from 7.8 to
19.7%, increases with the age of patients and reaches a peak at
the age of over 60 years [8].

At the same time, osteoporosis is one of the most common
comorbidities in patients suffering from COPD. According
to various authors, the prevalence rate ranges from 4 to 59%
[18, 31], 22% - 44% [37] in the population. According to our
information, an increase in the incidence of osteoporosis and
osteopenia along with an increasing severity of COPD has
been established: it ranges from 10.1% and 49.3% respec-
tively, in patients with GOLD I up to 50.0% and 27.7% in
patients with GOLD IV [24].

Comorbidity between COPD and osteoporosis can be pre-
dictable not only due to the widespread prevalence of both
pathologies, but also due to the presence of similar etiopatho-
genetic and risk factors as well as individual elements of such
mechanisms [20]. Systemic inflammation can be a potential
mechanism in COPD. Thus, the flow of anti-inflammatory cy-



