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ABSTRACT

Background. The study ofthe association of risk factors and atherosclerotic burden
assessed by coronary angiography is promising in terms of both understanding
the pathogenesis of the disease and predicting its development.

The aim of the study was to investigate the relationship between traditional risk
factors and the severity of coronary atherosclerosis in patients with stable CHD.
Materials and methods. Risk factors were studied in 100 patients who underwent
angiography. Based on the Gensini (GS) score, participants were divided into groups:
patients with moderate lesion of coronary arteries (GS = 8-39), with severe lesion
(GS =40), and control group (GS = 0). To verify the association between the variables,
Pearson’s chi-square test was used. The results were presented as relative risk (RR)
and the confidence interval (95% Cl).

Results. It was found that in patients with GS score less than 40 points, statistically
significant factors were hypertension (RR=2.6;95% ClI: 1.023-10.09; p = 0.018), fam-
ily history (RR=2.94;95% Cl: 1.501-5.762; p < 0.001), depression (RR = 1.81; 95% Cl:
1.202-2.738; p = 0.028), In patients with GS > 40, the most important factors were dia-
betes (RR=1.72;95% Cl: 1.187-2.511; p = 0,017), family history (RR = 2.02; 95% CI:
1.233-3.315;p=10.002), inactivity (RR=1.85;95% Cl: 1.219-2.824; p = 0.005). The GS
scores were significantly higher in smokers compared non-smokers (44.0 vs. 32.0;
p=0.043).

Conclusion. The most significantinfluence on the development of coronary athero-
sclerosis is exerted by a family history and physical inactivity. Arterial hypertension
and depression are associated with moderate coronary artery disease. Severe
atherosclerosis is associated with diabetes mellitus, long smoking history, low levels
of high-density lipoprotein cholesterol.
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PE3IOME

O6ocHoBaHue. VI3yyeHue 83auMOC8A3U (haKMOpPO8 pUCKA CO CmeneHbio nopa-
JKeHUs KOpOHAPHO20 pycsid N0 OAHHbIM WKAsbl Gensini Aengemcs ewjé 0OHUM
Nnooxo00M 8 NOHUMAHUU KK NamozeHe3d amepocK/1epo3d KOPpOHApHbIX apmepudi
(KA), mak u npoeHo3uposaHus 3a60/1e8aHUA.

Leno uccnedoeanus. [poaHanusuposamso cesdb (hakmopos puckac maxecmsoto
nopaxeHus KA y 6onbHeix UBC u onpedenume gedywjue pakmopel, 8ausgoujue
Ha 8blpaxeHHOCMb amepockieposa. Mamepuasivl u Memoobl. MI3y4eHsi pakmopel
puckay 100 6071bHbIX, KOMOpbIM 6bl1d 8bINOSTHEHA NJIAHOBAA KOPOHAPOAH2U0Pa-
¢us. KonuyecmeeHHAs oyeHKAa amepocksiepo3a nposedeHd ¢ UCNosb308dHUEM
wkasnel Gensini (GS). O6cnedyemoie paszdeneHsl Ha 2pynnsl no meouaHe GS = 40
6annos: ymepeHHo20 nopaxeHus KA (GS = 8-39), maxénozo nopaxeHus (GS > 40),
UHMakmele cocyoel (GS = 0, n = 30). CpasHeHue Ka4ecmeaeHHbIX NPU3HAKO8 NPO-
800UsI0Cb € NOMOWbIO Kpumepus X [upcoHa. [ns oyeHKU 81UaHUS pakmopos
Ha UHOUBUOYA/IbHBIU PUCK pACCHUMbIBAIUCL NOKA3AMEb OMHOCUMesIbHO20
pucka (OP) u 95%-( 0osepumenbHbili uHmMepaasn (95% AN).

Pe3synemamel. YcmaHossieHo, ymo y nuy, ¢ GS meHee 40 6asinos cmamucmu-
YecKU 3HAYUMbIMU hakmopamu 6wbliau apmepudbHasa 2unepmensus (OP = 2,6;
95% [N: 1,023-10,09; p = 0,018), cemeliHblti aHamHe3 (OP = 2,94; 95% [N: 1,501-
5,762; p < 0,001), 0enpeccusa (OP =1,81;95% [lN: 1,202-2,738; p = 0,028), a y nayu-
eHmos ¢ GS 6onee 40 6annos - caxapHwiti ouabem (OP=1,72;95%/U:1,187-2,511;
p = 0,017), cemeliHbiti aHamHe3 (OP = 2,02; 95% [N: 1,233-3,315; p = 0,002),
2unoduHamus (OP = 1,85; 95% [N: 1,219-2,824; p = 0,005). [Tokazamenu GS 6bisu
sbllle y JIUl, UMeswWUX 0/lumesibHbIl CMax KypeHus, No CPABHeHUI0 C HUK020a
He Kypuswiumu (Me 44,0 npomus 32,0; p = 0,043).

3aknioyeHue. Haubonee 3Ha4umoe 8/1USHUE HA pd3sumue KOPOHAPHO20 ame-
pOCK/1ep03a oKasbiearom cemeliHbili dHAMHe3 U 2unoouHAmus. ApmepuanbHas
2unepmeH3us u denpeccus 83aUMOC8A3dHbI C yMepeHHbIM NopaxxeHUemM KOpoHap-
Hblx apmeputl. C msaxénbiM amepocK/1epo30M dcCOUUUPOBAHbI CaxapHsili duabem,
0/1uMesibHbIU CMAX KypeHUs, NOHUXXeHHbIU ypOo8eHb XoiecmepuHa iunonpomeu-
008 8bICOKOU NJTOMHOCMU.

Knioyeenle cnoea: uwemudeckas 60s1e3Hb cepoud, KOpoHapodaHauozpagus,
wkana Gensini, pakmopel pucka

OnauntnposBanna: Atamacb O.B., AHTOHIOK M.B. ®akTopbl prcKa 1 cTeneHb NopakeHns
KOPOHApPHbIX apTepurin Yy 6OJbHBIX C MleMUyeckoin 6onesHblo cepaua. Acta biomedica
scientifica. 2023; 8(2): 93-102. doi: 10.29413/ABS.2023-8.2.9
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INTRODUCTION

Cardiovascular diseases (CVDs) are the leading cause
of death worldwide, the most common of which is coro-
nary heart disease (CHD). As reported by the World Health
Organization (WHO), mortality from CHD has increased
4-fold since 2000, reaching 8.9 million cases in 2019. [1].
In Russia, mortality from CVDs keeps its leading position
despite improvements in therapeutic and surgical treat-
ment.

The morphologic basis of CHD is atherosclerotic nar-
rowing of the coronary arteries (CA). Stenosis degree, lo-
calization, extent of atherosclerotic plaque and the num-
ber of affected arteries influence the severity of angi-
na pectoris. Nevertheless, according to the literature,
no significant CA lesions were found in 20 % of patients
with typical angina, indicating a microvascular form
of angina [2].

In order to prevent the development and progres-
sion of CHD, risk factors (RF) continue to be actively stud-
ied. Lifestyle, environmental exposures and genetic fac-
tors are known to influence the onset and development
of CHD. The association of such factors as smoking, ar-
terial hypertension (AH), diabetes mellitus (DM), obesity
and hypercholesterolemia with the development of CHD
was established as early as the 1960s in the Framingham
Heart Study. Currently, there are more than 200 cardi-
ovascular RFs, among which modifiable and non-mod-
ifiable RFs are distinguished. The main modifiable fac-
tors are dyslipidemia, smoking, AH, obesity, psychosocial
stress and DM. Non-modifiable factors include male gen-
der, age, and family history of CVD. High prevalence of RFs
is registered in Russia, and often one person has several
of them, with varying degrees of severity. According to na-
tional studies, the incidence of AH in working-age people
is 47.3 %, obesity — 26.9 % [3]. Smoking, despite decreasing
rates in recent decades, remains at a high level and is, ac-
cording to some data, 39 % in men and 13.6 % in wom-
en [4]. Low physical activity leading to increased CVDs
is found in 38.8 % of the population [5]. Such RF as dys-
lipidemia occurs in half of the population [6], DM in 5.4 %,
and carbohydrate tolerance disorders in 19.3 % of the pop-
ulation [7]. In recent decades, the psychological status in-
fluence problem on the course of CVD has attracted much
attention. A significant number of patients with CHD have
symptoms of anxiety and depression, which negatively
affects the course and prognosis of the disease. Accord-
ing to the Russian KOMETA (Comet) study, in patients
with CHD and/or AH, clinically significant anxiety is di-
agnosed in 25.5 %, pronounced depressive symptoms —
in 16.3 % [8]. At the same time, there are studies in the lit-
erature that indicate that 20 % of cardiovascular events
occur in the absence of traditional RFs [9].

Despite widespread preventive work among the popu-
lation and the use of drug therapy, including statins, in pa-
tients with CHD, morbidity and mortality from CVD remain
atahighlevel. In this regard, the study of independent pre-
dictors of obstructive lesion development in epicardial ar-
teries remains relevant [10, 11].
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THE AIM OF THE STUDY

To analyze the relationship between cardiovascular risk
factors and obstructive coronary artery disease in CHD pa-
tients and to determine the leading factors affecting the se-
verity of coronary atherosclerosis.

MATERIALS AND METHODS

The study was performed at the Medical Center
of the Far Eastern Federal University (Vladivostok) in the
design of a prospective comparative study in the period
from January to November 2021. The study included 100 pa-
tients with CHD who underwent routine coronary angiog-
raphy (CAG) to confirm the diagnosis and decide on surgi-
cal methods of myocardial revascularization. The study pop-
ulation included 61 males and 39 females and the mean
age was 60.88 + 7.59 years. According to the CAG results,
the main group consisted of 70 patients with CA lesions,
the comparison group — 30 patients without atherosclerotic
vascular changes. The main and control groups did not dif-
ferin age and gender.

Inclusion criteria: patients diagnosed with stable CHD,
with indications for diagnostic CAG, who signed informed
consent.

Patients with acute coronary syndrome in the last
6 months, severe valvular heart disease, patients with chron-
ic heart failure, low left ventricular ejection fraction accord-
ing to echocardiography (< 35 % as per Simpson), with signs
of severe hepatic and renal failure, oncological and inflam-
matory diseases were not included in the study.

All patients underwent clinical, laboratory and in-
strumental examinations in accordance with the stand-
ards of CHD diagnostics [12]. Cardiovascular risks were as-
sessed according to the criteria of the national recommen-
dations of the Society of Cardiology of Russian Federation
[13]. The following factors were taken into account: gender,
age, obesity (BMI > 30 kg/m?), family history of CVD (myo-
cardial infarction or unstable anginain men aged < 55 years,
in women < 60 years), smoking, presence of arterial hyper-
tension (blood pressure > 140/90 mm Hg or constant in-
take of antihypertensives), diabetes mellitus (fasting glu-
cose > 6.1 and 7.0 mmol/l in capillary and venous blood,
respectively), physical activity < 3.5 hours/week, psycho-
social factors (anxiety-depressive symptoms), hypercho-
lesterolemia (total cholesterol (TC) > 5 mmol/I or taking
statins). The Hospital Anxiety and Depression Scale (HADS)
questionnaire was used to identify anxiety and depressive
symptomatology. The degree of symptom severity was ex-
pressed in scores: a total score within 8-10 points indicated
subclinical anxiety/depression, more than 10 points - clini-
cally pronounced anxiety/depression.

Coronary angiographic study was performed using ra-
dial access according to the Judkins technique and a Philips
Allura Xper FD 20 machine (Philips Healthcare, USA). An-
giograms were analyzed by two independent physician (X-
ray surgeons) visually and automatically using Xcelera soft-
ware (Philips Healthcare, USA). Hemodynamically signifi-



cant stenoses were considered to be narrowing of > 50 %
of the lumen diameter of the basilar arteries and/or the left
main artery.

The Gensini score (GS) was used to quantify coronary
atherosclerosis. The GS score was calculated according
to the degree and localization of stenosis. Vessel diameter
stenosis of 25 %, 50 %, 75 %, 90 %, 99 %, and complete oc-
clusion were graded as 1, 2, 4, 8, 16, and 32 points, respec-
tively. Further, the scores were multiplied by a coefficient
calculated depending on the stenosis localization: the left
main artery — 5; proximal segment of the left anterior de-
scending artery (LAD) and proximal segment of the circum-
flex artery (Cx) - 2.5; middle segment of the left anterior de-
scending artery — 1.5; right coronary artery, distal segment
of the left anterior descending artery, posterior descending
artery (PDA) and obtuse marginal artery — 1.0; other seg-
ments - 0.5. The GS index was calculated as the sum of sever-
ity productions of each stenosis expressed in points multi-
plied by the coefficient calculated for each CA segment [14].

Laboratory studies included determination of lipid spec-
trum parameters and glucose level in blood serum using
Randox enzyme kits (Ireland) and Sapphire-500 biochem-
ical analyzer.

The study was conducted in accordance with the re-
quirements of the WMA Declaration of Helsinki (revi-
sion 2013), approved by the local ethical committee (min-
utes No. 10 of 28.12.2020). All subjects signed a voluntary
informed consent.

Statistical processing of materials was performed us-
ing IBM SPSS Statistics 26.0 software (StatSoft Inc., USA).
Quantitative variables are presented in the text as: M £ o,
where M is the mean, o is the standard deviation (in case
of normal data distribution), and Me (Q1; Q3), where Me
is the median, Q1 is the lower quartile, Q3 is the upper
quartile (in case of non-normal distribution). Normality
of distribution of quantitative signs was assessed using
Kolmogorov — Smirnov, Shapiro — Wilk tests and graph-
ical representation of histograms. Nominal (qualitative)
values are given in absolute numbers (n) and percentag-

TABLE 1

es (%). The Kruskal — Wallis test was used for comparison
of three independent samples of quantitative indicators,
and the Bonferroni-corrected Mann - Whitney test was
used for pairwise post hoc groups comparisons. Differenc-
es between the qualitative attributes of the two groups
were determined using Pearson’s chi-square test (x?). As-
sessment of the studied factors influence on the individ-
ual risk of coronary lesions was calculated as relative risk
score (RR) and 95 % confidence interval (95% Cl). Informa-
tive features with a Cl value greater than 1.0 were consid-
ered to be the most statistically significant factors. Differ-
ences were considered statistically significant at p < 0.05.

RESULTS

In the study cohort, coronary atherosclerosis was as-
sessed using the GS score and the number of affected ves-
sels was considered. Hemodynamically significant sten-
oses were diagnosed in 70 patients. The nature of CA le-
sions in the subjects is shown in Table 1.

The lesion in one artery system was detected
in 23 (32.9 %) patients, two arteries —in 21 (30.0 %) and three
arteries —in 26 (37.1 %) patients. The GS index ranged from
8 to 160 points, the median was 40.0 (20.0; 62.5) points,
the value obtained was taken as a cut-off point to divide
patients into moderate and severe coronary atherosclerosis
groups. According to the obtained angiographic data, three
study groups were formed: Group 1 (comparison group) —
GS = 0 points (n = 30), Group 2 (group of moderate CA le-
sions) — GS = 8-39 points (n = 33), group 3 (group of severe
CA changes) — GS = 40 points (n = 37).

The moderate CA lesion group (GS = 8-39) was main-
ly represented by patients with single- and double-vessel
changes, having stenoses of 50-90 %. The group with se-
vere lesions (GS > 40) included patients with two- and three-
vessel lesions, with > 91 % stenoses.

The incidence of cardiovascular factors in the subjects
is presented in Table 2. Comparative analysis showed a high

CORRELATION BETWEEN THE DEGREE OF CORONARY ARTERY STENOSIS, THE SEVERITY OF CORONARY
ATHEROSCLEROSIS ACCORDING TO THE GENSINI SCORE, AND THE NUMBER OF AFFECTED ARTERIES

Gensini index, Me (Q1; Q3)

Coronary artery
stenosis degree,
%

40.0 (20.0; 62.5)

16.0 (12.0; 24.0)

35.5(24.5; 42.5) 63.0 (47.5; 84.5)

Main cohort Single-vessel disease Double vessel disease Three-vessel disease
(n=70) (n=23) (n=21) (n=26)
50-75 1(1.4 %) 1(4.3 %) - -
76-90 51 (74.3 %) 21(91.3 %) 14 (66.7 %) 16 (61.5 %)
>91 18 (24.3 %) 1(4.3 %) 7 (33.3 %) 10 (38.5 %)
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TABLE 2

THE PREVALENCE OF RISK FACTORS IN PATIENTS WITH CORONARY ARTERY DISEASE DEPENDING ON
THE SEVERITY OF CORONARY ARTERIES LESION

Risk factors

Male gender, n (%)

Age, Mo

Obesity, n (%)

Family history of CVD, n (%)

Smoking, n (%)

Previously smoking, n (%)

Low physical activity, n (%)

AH, n (%)

DM, n (%)

Anxiety, n (%)

Depression, n (%)

RF number, Me (Q1; Q3)

Group 1: GS=0

(n=30)

18 (60 %)

60.5+9.78

9 (30.0 %)

9 (30 %)

6 (20.0 %)

8(26.7 %)

6 (20 %)

20 (66.7 %)

3 (10 %)

6 (20 %)

2 (6.7 %)

4.0 (3.0; 4.25)

GS index, points

Group 2: GS = 8-39

(n=33)

18 (54.5 %)

61.48 +5.63

11(33.3 %)

25 (75.8 %)

8(24.2 %)

7(21.2 %)

15 (45.9 %)

30(90.9 %)

5(15.2 %)

8 (24.2 %)

9(27.3 %)

6.0 (5.0; 6.5)

Group 3: GS = 40

(n=37)

26 (70.3 %)

60.32+7.78

15 (40.5 %)

25 (67.6 %)

6(16.2 %)

18 (48.6 %)

20 (54.1 %)

32(86.5 %)

13 (35.1 %)

9 (24.3 %)

5(13.5 %)

6.0 (4.5;7.0)

Statistical
significance level, p

p,_,=0.490
p, ,=0.945
p, ,=0.177

p,_,=0.490
p, ,=0.945
p, ;=0319

p,,=0.111
p,_;=0.371
p,;=0.536

pP,.,<0.001
p,_3=0.003
p, 5=0.452

p,_,=0.796
p,_5= 0690
p, ,=0.405

p, ,=0615
p, 5= 0.068
P, = 0.022

p,_,=0.026
P,_;=0.005
p, ,=0.474

p,,=0.018
p,_3=0.055
p,;=0.564

p,_,=0.543
p,3=0.017
p, ;=0.058

p,_,=0.688
p, ,=0675
p, 5= 0.994

p,,=0.028
p, 5= 0366
p, ,=0.153

P,_,<0.001
P,_;<0.001
p, ,=0.772

Note. Statistical significance of differences between groups was performed by Mann — Whitney and Pearson’s chi-square test (x3); p,_,, P;_y P,._y statistical significance of differences between groups.
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prevalence of factors in patients with obstructive vascular le-
sions. In Group 2 (GS = 8-39), the occurrence of CVD family
history was 2.5 times (p < 0.001), hypodynamia - 1.5 times
(p=0.026), AH-1.4times (p =0.018), and depressive disor-
ders - 4.1 times (p = 0.028) higher than in the experimental
(comparison) group. In Group 3 (GS > 40), there was a 2.25-
fold (p = 0.003) increase in the prevalence of family history,
2.7-fold (p = 0.005) increase in hypodynamia, and 3.5-fold
(p=0.017) increase in DM relative to the comparison group.
The number of RFs per patient in the groups with CA lesions
(Groups 2 and 3) was 1.5 times higher than in the experi-
mental group (p < 0.001).

RF analysis of Groups 2 and 3 revealed statistical dif-
ferences in the number of patients who quit smoking.
Thus, the group with a GS score of > 40 had 2.3 times
more individuals who quit smoking relative to the group
with GS =8-39 points (p = 0.022). In addition, patients with
a history of smoking had statistically significantly higher GS
index scores than never smokers (median GS score — 44.0
vs. 32.0; p = 0.043).

In the study, there were no statistically significant dif-
ferences between groups in the prevalence of a factor
such as obesity. Nevertheless, the incidence of this factor
was high, in the groups with CA lesions (Groups 2 and 3)

TABLE 3

it was 33.3 % and 40.5 %, respectively, and in the compari-
son group it was 30 %.

Evaluation of blood biochemical parameters in the sub-
jects revealed differences in blood glucose and high-densi-
ty lipoprotein (HDL) cholesterol levels. Glucose levels were
higher in Group 3 relative to the comparison group (p < 0.001)
and Group 2 (p=0.008). HDL cholesterol values were statisti-
cally significantly lower in Group 3 than in Group 2 (p =0.025)
and the comparison group (p = 0.003). Lipid profile and car-
bohydrate metabolism data of patients are given in Table 3.

To identify the most statistically significant factors
in CHD patients influencing the development of coronary
atherosclerosis, the relative risk (RR) was calculated. Table 4
shows only the RRs with lower and upper confidence inter-
val values greater than 1.

In patients with CHD the risk of moderate atheroscle-
rosis increases 2.9 times in the presence of family history
of CVD, 2.6 times in the presence of AH, 1.7 times in the pres-
ence of low physical activity, 1.8 times in the presence
of depression in relation to individuals without these fac-
tors. In addition to family history and hypodynamia, DM in-
creases the risk of severe CA lesions by 1.7 times. In addition,
the combination of > 5 RFs in one patient indicates a high
probability of obstructive coronary lesions.

LIPID PROFILE AND BLOOD GLUCOSE LEVEL IN PATIENTS WITH CORONARY ARTERY DISEASE DEPENDING ON CORONARY

ARTERIES LESION, ME (Q1; Q3)

GS index, points

Blood values

Group 1: GS=0
(n=30)
Glucose, mmol/L 5.2(4.9;5.8)
TC, mmol/L 49 (44;5.72)
TG, mmol/L 1.35(1.05; 2.43)

HDL cholesterol, mmol/L 1.26 (1.11; 1.53)

LDL cholesterol, mmol/L

2.9(2.26;3.57)

The Atherogenic Index (Al), c.u. 3.90(3.4;,4.72)

Group 2: GS =8-39

5.9 (5.25; 6.65)

4.59 (3.77;5.07)

1.3 (0.94; 1.85)

1.36 (1.02; 1.46)

2.64(2.12;3.1)

3.59(2.77;4.07)

Statistical
significance level, p
Group 3: GS = 40

(n=33) (n=37)

p,,=0.018
P,_5 <0.001
P, ,=0.008

6.7 (5.65;9.05)

p, ,=0.205
p, 5 =0.064
p, ,=0.533

4.23 (3.47;5.27)

p, ,=0.397
p, ,=0.228
p, ,=0.737

1.26 (0.89; 1.87)

p,_,=0.804
p,_=0.003
P, ;=0.025

1.09 (1.0; 1.25)

p, ,=0.259
p, 5=0.177
p, 5=0.707

2.58(1.93;3.28)

p,,=0.173
p,3=0.034
p, 3=0437

3.23(2.47;4.19)



TABLE 4

INFLUENCE OF RISK FACTORS ON VARYING DEGREES OF CORONARY ARTERY DISEASE

Risk factors GS index, points Statistical significance level, p RR 95% Cl

8-39 < 0.001 2.94 1.501-5.762
Family history of CVD

>40 0.002 2.02 1.233-3.315

8-39 0.026 1.72 1.095-2.711
Low physical activity

> 40 0.005 1.85 1.219-2.824
Arterial hypertension 8-39 0.018 2.6 1.023-10.09
Depression 8-39 0.028 1.81 1.202-2.738
Diabetes mellitus =40 0.017 1.72 1.187-2.511

8-39 < 0.001 3.28 1.50-7.14
Number of risk factors

>40 < 0.001 347 1.55-7.78

Note. Only statistically significant associations between factors and outcome are presented (confidence interval of at least 1).

DISCUSSION

To study the relationship between CVD factors
and the severity of coronary atherosclerosis lesions, CAG
data were analyzed using GS score and determination of cut-
off point by the median of the study sample, which allows
more accurately distinguishing patients with different de-
grees of coronary lesions. This approach of dividing groups
by median is widely used in clinical trials [15].

According to the data obtained, independent predic-
tors of hemodynamically significant CA stenoses were de-
termined in CHD patients. One of the main factors is fam-
ily history of CVD, which increases the probability of cor-
onary atherosclerosis in CHD patients more than 2 times.
According to various sources, the contribution of genetic
factor to the development of CVD is from 30 to 80 % [16].
However, its role is not fully clear. A number of research-
ers have pointed out the need to use genetic risk scales
to predict the development of CHD. Researchers’ opinions
on this issue are contradictory. For example, it is known
that in individuals with increased genetic risk of CVD de-
velopment prophylactic correction of traditional modifia-
ble RFs (smoking, AH, dyslipidemia) reduces the total risk
of CHD. The study of hereditary factors is of practical inter-
est in terms of individualized prevention.

29

One of the most common risk factors in the world is AH,
which is associated with a high risk of cardiovascular compli-
cations: myocardial infarction and cerebral stroke. Accord-
ing to the study, it was found that patients with AH have
a 2.5-fold increased risk of developing CA lesions. Persis-
tently elevated BP is known to contribute to the develop-
ment of atherosclerosis through autonomic dysregulation
of vascular endothelial function. The presence of common
pathogenetic mechanisms has a mutual influence and leads
to the progression of CHD and the development of cardi-
ovascular complications. For instance, myocardial hyper-
trophy and elevated BP cause coronary insufficiency even
in moderate atherosclerotic lesions of CA.

The study found that individuals with low physical ac-
tivity have more than a 1.5-fold increased risk of developing
CHD. In modern living conditions, physical activity is drasti-
cally reduced, especially in the developed countries. Hypo-
dynamia is associated with obesity, impaired carbohydrate
and lipid metabolism. The issue of considering the inclu-
sion of low physical activity as a significant RF in prognos-
tic scores for risk stratification is relevant.

Among the investigated factors with moderate ather-
osclerotic lesions of CA, statistically and clinically signifi-
cant were found to be an aggravated family history of CVD,
AH and hypodynamia. DM and hyperglycemia are asso-



ciated with severe coronary lesions. As is known, against
the background of chronic hyperglycemia there is a vio-
lation of oxidation process in cells, accumulation of free
radicals leading to endothelial dysfunction, which leads
to a more severe course of CHD. Numerous studies sup-
port the association between chronic hyperglycemia
and the development of adverse cardiovascular outcomes.
According to the results of this study, patients with DM
are 1.7 times more likely to develop severe vascular dam-
age to the heart.

Smoking is one of the key RFs influencing the devel-
opment of multivessel coronary artery disease. Nicotine
is known to negatively affect the sympathoadrenal sys-
tem, increases platelet aggregation, and raises blood lipids.
Smoking cessation is the most effective secondary preven-
tion intervention that leads to reduced risk of CVD progres-
sion and mortality. According to M.S. Duncan et al., 5 years
after quitting smoking, the risk is significantly reduced com-
pared to those who continue to smoke, but approaches the
level of never smokers only after 10-15 years. [17]. Accord-
ing to the results of this study, the GS index scores of past
smokers were statistically significantly higher than those
of never smokers. Despite smoking cessation, a long histo-
ry of the habit was associated with multivessel severe arte-
rial heart disease.

Dyslipidemia plays a key role in CA atherosclero-
sis development. When analyzing the blood lipid spec-
trum in the study in patients with severe CA lesions, HDL
cholesterol indices were statistically significantly lower
than in the group with moderate lesions. Low HDL lev-
els are known to contribute to accelerated development
of atherosclerosis and are associated with high cardiovas-
cular risk. Their favorable role in protecting the endotheli-
um from damage has been shown. However, the influence
of such factors as smoking, AH, DM, age, and hypercholes-
terolemia leads to reduction of their protective properties
[18]. The further investigation of factors leading to HDL bi-
ological function changes shall help in the field of prognos-
tic evaluation of cardiovascular risks.

Ahigh prevalence of anxiety-depressive symptomatolo-
gy in CHD patients was determined. However, only depres-
sion has an impact on the development of moderate sever-
ity coronary atherosclerosis. In this study, depressive dis-
orders were more common in women over 65 years of age
and were associated with low physical activity and obesi-
ty. The results can be compared with the Russian KOMETA
(Comet) study data, in which a high prevalence of depres-
sion, mostly in women, has been shown. Unfavorable psy-
chological background was associated with such RF as hy-
podynamia and higher BMI values.

One important finding of the study is the associa-
tion between the presence of coronary atherosclerosis
and the number of combined RFs. The presence of five
or more RFs in one patient has the greatest impact on coro-
nary lesions. RF combination should be considered as a cu-
mulative effect that has an unfavorable impact on the CHD
course and prognosis. Various scores for calculation total risk
are used nowadays, with different prognostic value for risk
stratification in patients with CHD.

100

CONCLUSION

Thus, the cardiovascular risk factors analysis in CHD
patients showed that family history of CVD and low physi-
cal activity are independent predictors of obstructive cor-
onary atherosclerosis development. AH and depression
are correlated with moderate coronary lesions. The main
factors that have the strongest influence on the develop-
ment of diffuse severe coronary atherosclerosis are DM,
hyperglycemia, a long history of smoking, and a reduced
HDL cholesterol level. The cumulative effect of sever-
al cardiovascular risk factors increases 3-fold the likeli-
hood of developing obstructive coronary atherosclero-
sis. The obtained data indicate that the risk of CHD should
be reduced both with the use of drug therapy and preven-
tive measures taking into account cardiovascular and psy-
chosocial factors.
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