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VISUAL SCALE AS A NON-INVASIVE METHOD FOR EVALUATION
OF RISK AND SEVERITY OF CORONARY ATHEROSCLEROSIS

To evaluate quantitative and qualitative characteristics of atherosclerotic plaques (ASP) in carotid
arteries (CA) and femoral arteries (FA) and to use these data for developing a visual scale (VS) for
noninvasive diagnosis and determination of severity of coronary atherosclerosis.

This study included 216 patients (115 men and 101 women) aged 24 to 87 years (mean age,
61.5+10.73 years). All patients underwent coronary angiography (CAG) for detecting and
determining severity of CA atherosclerosis and duplex scanning (DS) for detecting atherosclerosis

Analysis of ultrasound parameters of ASP in CA and FA showed that the maximal ASP height,
moderate stenosis and maximal stenosis of the arterial bed had higher predictive values than other
ultrasound parameters. These parameters were used for forming diagnostic complexes, on the basis
of which two individual VSs for CA and FA were developed. Based on the high prognostic value
of both scales, they were combined into one that was named VS ;. A ROC analysis determined
cut-off points of the VS, for diagnosis of CA atherosclerosis of various severity. VS g5 scores
>4 indicated pronounced CA atherosclerosis with sensitivity of 86.1% and specificity of 87.5%
whereas VS g,y scores <4 excluded it. Thus, VSyyp score 0-1 indicated the absence of CA
atherosclerosis; score 2—4 indicated the presence of subclinical CA atherosclerosis; and score >4

A VS ous was developed that includes a set of ultrasound parameters for CA and FA and is useful
for noninvasive diagnosis of CA atherosclerosis of various severity. Simple and convenient use
of VScoyp allows it to be used at the screening stage to detect subclinical CA atherosclerosis and
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ost cardiovascular diseases (CVDs) are caused by
Matherosclerosis. Given the asymptomatic nature of
the disease, this presents a challenge for early diagnosis
[1]. There are cardiological scores to assess the total risk
of cardiovascular complications (CVCs) in patients with
CVDs of atherosclerotic origin, including asymptomatic
patients. However, existing scores [Systematic Ceramic
Coronary risk Evaluation (SCORE), AtheroSclerotic
Cardio Vascular disease (ASCVD), Framingham Risk Score,
PROspective Cardiovascular Munsterstudy (PROCAM),
Assessment Scottish Intercollegiate Guidelines Network
(ASSIGN) ], which are based on a combination of conven-
tional cardiovascular risk factors (RFs), are intended for
the evaluation of total cardiovascular risk rather than for
verifying the existence of coronary atherosclerosis. All
attempts to use them in this context have been unsuccessful.
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Coronary angiography (CAG), while representing the gold
standard of invasive diagnosis of coronary atherosclerosis, is
characterized by high cost, limited use in some groups of pa-
tients, possible complications, as well as adverse reactions
during the diagnostic procedure, which makes its routine
use for diagnosis of coronary atherosclerosis controversial
[2]. Therefore, the proposal to using a complex of RFs and
markers, combining the simplicity and convenience of a
cardiac score, as well as the possibility of their application
prior to hospitalization and in any hospital, reflects a rational
approach to creating a score for predicting the presence and
severity of coronary atherosclerosis [3].

Numerous epidemiological studies have revealed the
association of carotid atherosclerosis with the presence and
severity of coronary atherosclerosis [4-7]. Moreover, there
is evidence of a high prognostic significance of peripheral
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atherosclerosis  (particularly, femoral atherosclerosis)
in determining the presence and severity of coronary
atherosclerosis [6-8]. The incidence of combined coronary,
carotid, and femoral atherosclerosis varies between 10%
and 65%, even reaching 90% according to some authors [7,
8]. Here the focus is on specific quantitative and qualitative
characteristics of atherosclerotic plaques that allow the
presence and the severity of coronary lesions to be verified.

Using findings from carotid duplex scanning (DS), we
developed a visual score [9] for assessing the presence
and severity of coronary atherosclerosis according to
the severity of carotid artery disease. The score includes
intima-media thickness (IMT) (<0.9; >0.9 mm), number
of plaques (<3; >3) and maximum carotid stenosis (<45%;
>45%). Although this VS proved to be informative enough
to diagnose severe coronary atherosclerosis, it had low
sensitivity and specificity in diagnosing subclinical coronary
disease. Such a visual score comprises an attractive tool
for the non-invasive diagnosis of coronary atherosclerosis
but needs to be developed to increase the statistical
significance of defining coronary atherosclerosis and its
severity. The evidence on combined coronary, carotid, and
femoral atherosclerosis suggests the possibility of using
ultrasonographic (US) parameters of femoral artery, both
separately and in combination with US parameters of carotid
arteries, to improve the prognostic significance of the visual
score. At the same time, it seems reasonable to study other
qualitative and quantitative characteristics of atherosclerotic
plaques, which can be used in the diagnostic complexes of
the visual score to more accurately demonstrate the severity
of coronary atherosclerosis.

Objective

To evaluate quantitative and qualitative characteristics
of carotid and femoral plaques and develop the corres-
ponding visual score for the non-invasive diagnosis of coro-
nary atherosclerosis and assessment of its severity.

Material and methods

The analysis included a cohort of patients admitted to
and examined in the State Research Center of Preventive
Medicine (currently National Medical Research Center of
Internal and Preventive Medicine) from 2016 to 2019. The
study was performed following the Declaration of Helsinki.
The study protocol was approved by the ethics committee
of the center (No. 09-05/19). All patients signed informed
consent to be included in the study and on personal data
processing.

Exclusion criteria: acute exacerbation of atherosclerosis
within <6 months; any acute inflammatory disease; chronic
kidney disease stage 3 or higher (glomerular filtration rate
<60 mL/min/1.73 m?); decompensated diabetes mellitus
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(fasting blood glucose >11 mmol/L); left ventricular ejec-
tion fraction <40%; malignancies; hematologic and immune
diseases, pregnancy or lactation.

All patients underwent CAG [10] via radial and
transfemoral access using the Philips Integris Allura and
General Electric Innova 4100 angiography systems in the
X-ray operating room. The quantification of stenosis was
performed using General Electric Innova 4100 software.

The following causes for diagnostic CAG were identified
in the analysis of medical records: retrosternal pain or
left-sided chest pain (apparently of coronary origin) and
inability to perform stress tests or undergo multislice
computed tomography (MSCT) due to contraindications
or patient refusal; positive or questionable stress test results
(treadmill test or stress echocardiography) or the presence
of coronary stenosis on MSCT; changes in the conventional
electrocardiogram or Holter monitoring (apparently of
ischemic origin), and inability to perform stress tests and
MSCT due to contraindications or patient refusal; the need
to undergo CAG due to the nature of patient’s occupation
(associated with increased risk to others).

All patients were subjected to DS and IMT measurement,
determination of the presence of plaques, as well as
their number and height, and the degrees of stenosis for
assessing the condition of carotid and femoral arteries. The
examination was performed in the supine position, B-mode
with color flow mapping using a 9-11 MHz linear probe in
a Vivid-7 ultrasound system. DS was performed to examine
the common carotid artery (CCA), CCA bifurcation region,
the internal and external carotid arteries on both sides; the
common femoral artery, its bifurcation, deep and superficial
femoral arteries on both sides.

IMT <0.9 mm was chosen as a reference proposed by
the experts of European scientific societies. The criteria
of the presence of plaques in carotid and femoral arteries
comprised local vessel thickening by more than 0.5 mm
or 50% compared to the surrounding areas or a thickening
by more than 1.3 mm in carotid arteries and 1.5 mm in
femoral arteries protruding into the vessel lumen [11]. The
height of the plaque protruding furthest into the artery
lumen (the height of the biggest plaque) was determined by
measuring it three times and calculating the mean of three
values. Stenosis of both arterial systems was assessed. The
mean degree of stenosis was calculated as the arithmetic
mean of all detected lesions in the arterial system of interest.

Statistical analysis

The data obtained were analyzed using the Statistica v.10
and SPSS v.20 software suites. ROC curve analysis was used
to determine the sensitivity and specificity of the test in order
to evaluate the cutoff points of the continuous parameters.
The threshold level was determined by a combination of
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sensitivity and specificity at the intersection of curves giving
a total of 100%. In each group of patients, the odds were
calculated as the probability of the presence of a feature of
interest relative to the likelihood of its absence. The binary
logistic regression model was used for the point estimation
of odds ratio (OR) in the groups and 95% confidence
interval (CI). The significance level used to test statistical
hypotheses was p = 0.0S.

Results

The study included 216 patients: 115 male patients
and 101 female patients from 24 to 87 years old (mean age
61.5 + 10.73 years), who were divided into the following
groups: Group 1-73 patients with asymptomatic intact
coronary arteries = coronary atherosclerosis is absent;
Group 2-71 patients with asymptomatic hemodynamically
insignificant coronary lesions (coronary stenosis <50%) =
subclinical coronary atherosclerosis; Group 3-72 patients
with clinically evident multiple coronary lesions with two
or more coronary arteries involved, one of which is the left
main coronary artery, and one coronary artery stenosis of
250%.

In order to develop VSNEW, various ultrasonographic
characteristics of carotid and femoral plaques were evaluated
to determine parameters having predictive value for the
diagnosis of coronary atherosclerosis. In the previous VS
[9], which was based on coronary DS, IMT was used as a
parameter of interest. Following international guidelines,
IMT <0.9 mm is used as a reference, while IMT> 0.9 mm
is indicative of an artery wall thickening. However, since the
significance of IMT as a risk factor for cardiovascular events
has decreased [12-14], the «max plaque height>» parameter
was suggested for VS NEW. The ROC analysis allowed a
definition of the cutoff point of the max plaque height for
carotid arteries, which was equal to 2 mm. Furthermore, the
max plaque height for femoral arteries was also established,
which was also found to be 2 mm. Despite the statistically
significant association of the degree of coronary lesions with
both IMT and max plaque height, the model using max
plaque height was more correlated with the degree of the
coronary lesion.

Similarly, it was established that the «mean stenosis>»
parameter is of greater predictive value in determining
coronary lesions than «number of plaques». Therefore,
«<mean stenosis» was included in VS NEW. The ROC
analysis was used to obtain cutoff points for mean
stenosis: 25% for carotid arteries and 30% for femoral
arteries.

This study confirmed earlier results on the correlation
of «max stenosis» with the presence of coronary
atherosclerosis. The ROC-analysis allowed a determination
of the cutoff point of this parameter for carotid and femoral
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arteries, which was equal to 45% and the same as the cutoft
point for the parameter used in the previous VS [9].

Thus, the new VS (VS NEW) included the following
parameters: max plaque height (<2 mm; >2 mm), mean
carotid stenosis (<25%; >25%)/mean femoral stenosis
(<30%; >30%), max stenosis (<45%;> 45%). These
parameters were used to develop the separate diagnostic
complexes and scores for carotid and femoral arteries
(Table 1 and Table 2). The presence and severity of coronary
atherosclerosis can be determined based on the resulting
score.

The statistical significance of carotid VS (VS_,.) and
femoral VS (VS;,,...a) designed on the basis of VS [9] was
evaluated in terms of the coronary atherosclerosis diagnosis.
The ROC analysis was used to determine the cutoff points:
2 for VS oua and 1 VSg, . VS . oua of >2 showed coronary
atherosclerosis with the sensitivity of 84.7% and excluded
it with a specificity of 85.4%. The sensitivity of VS, .. >1
was 88.9%, while its specificity was 84.0%. Given the high
accuracy of VS NEW based on carotid and femoral DS data,
it was decided to merge these scores into VS¢; par- VSgropar
can vary from 0 to 14 (Table 1 and Table 2).

The ROC-analysis was used to analyze the statistical
significance of VS, o4, for the diagnosis of severe coronary
atherosclerosis; the cutoft point was found to be equal to 4.
Using this cutoff point, VS g, was analyzed in groups
A (Group 1 + Group 2) and B (Group 3). VS¢; gpa;, score >4
showed severe coronary atherosclerosis with a sensitivity of
86.1% and excluded it with a specificity of 87.5%. When the
cutoff point was reduced to 3, the sensitivity of the method
increased to 91.7%, but specificity decreased to 81.3%. Thus,
both cutoff points 3 and 4 gave reliable results. However,
since the sensitivity/specificity ratio was optimal for the
cutoff point of 4, this was used in further calculations.

The VS, o4 and cutoft point of 4 was used to construct
a binary logistic regression model, according to which
the likelihood of finding severe coronary atherosclerosis
increased 43.4-fold if VS; opa Was >4 (95% CI 18.82—
100.08; p <10-%). Thus, VS, opa, combined with a set of
ultrasonographic parameters (max plaque height, mean
stenosis, max stenosis) and the corresponding diagnostic
complexes, demonstrated possibilities for identifying
patients with severe coronary atherosclerosis.

The possibility of identifying subclinical coronary
atherosclerosis using the proposed VSg o5, was further
analyzed. The comparison of patients with atherosclerosis
of any degree (Group C combining Group 2 and Group 3)
and patients without coronary arteriosclerosis (Group 1)
was carried out. The ROC-analysis was used to establish
the cutoff point of VS, o5, which was equal to 2 (<2; >2).
VSqrosar Of =2 showed atherosclerosis of any degree with
a sensitivity of 75.5% and excluded it with a specificity
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Table 1. Visual score based on carotid DS data

Table 2. Visual score based on femoral DS data

Score Diagnostic complex Score Diagnostic complex

0 Max plaque height < 2 mm, 0 Max plaque height < 2 mm,

mean stenosis < 25%, max stenosis <45% mean stenosis < 30%, max stenosis < 45%
1 Max plaque height > 2 mm, 1 Max plaque height > 2 mm,

mean stenosis < 25%, max stenosis <45% mean stenosis < 30%, max stenosis <45%
) Max plaque height < 2 mm, ) Max plaque height < 2 mm,

mean stenosis > 25%, max stenosis <45% mean stenosis > 30%, max stenosis <45%
3 Max plaque height > 2 mm, 3 Max plaque height > 2 mm,

mean stenosis > 25%, max stenosis <45% mean stenosis > 30%, max stenosis <45%
4 Max plaque height < 2 mm, 4 Max plaque height < 2 mm,

mean stenosis < 25%, max stenosis >45% mean stenosis < 30%, max stenosis > 45%
s Max plaque height > 2 mm, s Max plaque height > 2 mm,

mean stenosis < 25%, max stenosis >45% mean stenosis < 30%, max stenosis > 45%
6 Max plaque height < 2 mm, 6 Max plaque height < 2 mm,

mean stenosis > 25%, max stenosis >45% mean stenosis > 30%, max stenosis >45%
7 Max plaque height > 2 mm, 7 Max plaque height > 2 mm,

mean stenosis > 25%, max stenosis >45%

mean stenosis > 30%, max stenosis >45%

DS - duplex scanning; max stenosis — maximum stenosis;
max plaque height — maximum plaque height.

of 65.8%. The binary logistic regression model analysis
showed that, if VSg op4; is 22, the likelihood of identifying
atherosclerosis of any severity increases 5.9-fold (95% CI
3.19-11.00; p <10-5). Thus, VS, opa; provided the criterion
for distinguishing between patients with atherosclerosis of
any degree and patients without coronary arteriosclerosis.

Next, we used VSg opa to separate patients without
coronary atherosclerosis (Group 1) from patients with
subclinical coronary atherosclerosis (Group 2). The ROC
analysis was used to establish the cutoff point equal to 2 (<2;
>2).VS¢ opar 22 points indicated the presence of subclinical
coronary atherosclerosis with a sensitivity of 52.1% and
specificity of 65.8%.

Thus, VSg opar is useful for non-invasive diagnosis of
atherosclerosis and estimation of its severity. Table 3 shows
the distribution of patients with coronary disease of varying
severity depending on the total VS, o5, score.

Discussion

The development of non-invasive diagnosis techniques
for coronary atherosclerosis is a promising area of clinical
medicine. Here a special focus is placed on the possibility of
determining the presence and severity of coronary lesions
based on the condition of carotid and femoral arteries.

Earlier, we proposed a VS [9] using the following
ultrasonographic parameters of carotid arteries: IMT,
number of plaques and maximum stenosis. However,
since the VS did not produce statistically significant
with
coronary atherosclerosis, we continued the analysis of

results for identifying patients subclinical

ultrasonographic parameters of carotid and femoral arte-
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DS - duplex scanning; max stenosis — maximum stenosis;
max plaque height - maximum plaque height.

ries having greater predictive value for the diagnosis of
subclinical coronary atherosclerosis.

Recent studies and meta-analyses [12-14] have shown
that IMT has decreased significance as a cardiovascular
marker and no useful effect on the prognosis of developing
CVDs; thus, it is unreasonable to use IMT to reclassify the
risk in patients with asymptomatic atherosclerosis. Currently,
neither American nor European clinical guidelines
recommend using IMT to clarify the cardiovascular
risk (class of recommendation IIIA) [15, 16]. There is a
growing body of evidence that qualitative and quantitative
characteristics of plaques (such as, area and height, severity
of stenosis, number of plaques) are more indicative of the
risk of developing CVDs than IMT [17, 18]. In this regard,
we replaced IMT with the «max plaque height> criterion.
The analysis of IMT and max plaque height showed that it is
reasonable to use this more statistically significant criterion
in the VS.

The analysis of «mean stenosis» and «number of
plaques> showed that that mean stenosis of an arterial system
reflects the atherosclerotic load since it allows all stenotic
lesions to be taken into account and is more statistically
significant for the diagnosis of coronary atherosclerosis. In
this regard, it was decided to use «mean stenosis> in the VS
instead of «number of plaques>.

The ultrasonographic «max stenosis» parameter was
included in the VS NEW diagnostic complexes due to its
statistical significance being confirmed for the detection of
severe coronary atherosclerosis. Thus, the analysis of the
ultrasonographic parameters of carotid and femoral plaques
showed that the VS should include max plaque height, mean
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and max stenosis (both carotid and femoral arteries). It
should also be noted that the cutoff points of the above
carotid and femoral parameters, which differ only in the
mean stenosis, are the same for max plaque height and max
stenosis.

Carotid and femoral DS showed promising results
in terms of the non-invasive detection of coronary
atherosclerosis. Therefore, given the reliability of the data
of the two blood systems and the possibility that only one
of the two arterial systems is involved, it was reasonable to
develop a combined score VS, o5, calculated as the sum of
the two scores.

VSaiosar Was developed based on a study cohort that
had been non-randomly divided into groups. Given that
one of the key study objectives was to find markers for non-
invasive diagnosis of subclinical coronary atherosclerosis,
it was necessary to stratify patients without coronary
arteriosclerosis (Group 1) and patients with severe coronary
atherosclerosis (Group 3) in order to identify most accurately
a fine dividing line of the investigated parameters necessary
for the diagnosis of subclinical coronary atherosclerosis.

Although the study is limited by the absence of a group
of patients with moderate coronary atherosclerosis, the
diagnosis and confirmation of the hemodynamic significance
of which is possible using stress tests, VSg o5, is a useful
non-invasive diagnostic tool for the detection of subclinical
and severe coronary lesions.

Conclusion

One of the most relevant focuses in cardiology is the
search of markers for non-invasive diagnosis of coronary
atherosclerosis. Thus, the development of a score to assess
the risk of its presence and severity is a promising approach
to solving this problem. The main advantage of scores is that
they are easy to use both prior to and after admission to any

Table 3. Determining the severity
of coronary atherosclerosis by VS, qpar

Total
Group
score
0-1 Intact coronary arteries
(no coronary atherosclerosis)
ot Subclinical coronary atherosclerosis

(coronary stenosis <50%)

Severe coronary atherosclerosis (high probability
>4 of multivessel disease, including left main coronary
artery, stenosis of one of the coronary arteries >50%)

VSgLosaL — global visual score.

hospital. Risk assessment carried out on the basis of such a
score can su ppport using efficient allocation of treatment
resources, as well as helping to standardize and evaluate the
findings of randomized trials.

The developed VS opar Score comprises a set of ultra-
sonographic parameters of carotid and femoral arteries
to permit the non-invasive diagnosis of coronary athe-
rosclerosis of varying severity in the study cohort. The
simplicity and ease of use of the score justify its use at the
screening stage to detect subclinical coronary atherosclerosis
and promptly initiate preventive measures for slowing down
the progression of atherosclerosis and thereby reduce the
risk of cardiovascular complications. Non-invasive diagnosis
of severe coronary atherosclerosis allow the timely referal
of patients to additional investigations for assessing the
need for surgical treatment, thus reducing the incidence of
cardiovascular complications.

No conflict of interest is reported.

The article was received on 30/11/2020

REFERENCES

1. Simon A, Chironi G, Levenson J. Performance of Subclinical Ar-
terial Disease Detection as a Screening Test for Coronary Heart
Disease. Hypertension. 2006;48(3):392-6. DOI: 10.1161/01.
HYP.0000236507.76042.72

2. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-
Brentano C et al. 2019 ESC Guidelines for the diagnosis and man-
agement of chronic coronary syndromes. European Heart Journal.
2020;41(3):407-77. DOL: 10.1093/eurheartj/ehz425

3. Viera AJ, Sheridan SL. Global risk of coronary heart disease: assess-
ment and application. American Family Physician. 2010;82(3):265-
74.PMID: 20672791

4. Cournot M, Bura A, Cambou J-P, Taraszkiewicz D, Maloizel J, Gali-
nier M et al. Arterial Ultrasound Screening as a Tool for Coronary
Risk Assessment in Asymptomatic Men and Women. Angiology.
2012;63(4):282-8. DOI: 10.1177/0003319711414865

S. Gepner AD, Young R, Delaney JA, Tattersall MC, Blaha MJ, Post WS
et al. Comparison of Coronary Artery Calcium Presence, Carotid
Plaque Presence, and Carotid Intima-Media Thickness for Cardiovas-
cular Disease Prediction in the Multi-Ethnic Study of Atherosclero-

S0

sis. Circulation: Cardiovascular Imaging. 2015;8(1):e002262. DOI:
10.1161/CIRCIMAGING.114.002262

6. Genkel V.V, Kuznetsova A.S., Sumerkina V.S., Salashenko A.O., Sha-
poshnik LI. The prognostic value of various carotid ultrasound pa-
rameters in patients at high and very high cardiovascular risk. Inter-
national Journal of Cardiology. 2019;292:225-9. DOI: 10.1016/j.ij-
card.2019.06.038

7. Ershova A.L, Balakhonova TV, Ivanova A.A., Meshkov A.N.,,
Boytsov S.A., Drapkina O.M. The problem of cardiovascular risk strat-
ification depending on the severity of carotid and femoral artery ath-
erosclerosis. Cardiovascular Therapy and Prevention. 2020;19(2):75-
81. [Russian: Epmosa A.W., Baaaxonosa T.B., Banosa A.A., Mem-
xoB A.H., Boitjos C.A., Apankuna O.M. ITpo6aema crparuduxariu
CepPAEYHO-COCYAUCTOrO PHCKA B 3aBUCHMOCTH OT BBIPAKEHHOCTH aTe-
POCKAEPO3a COHHBIX U 6eapeHHBbIX apTepuil. KapanoBackyasipHas te-
panus u npoduaakruka. 2020;19(2):75-81]. DOI: 10.15829/1728-
8800-2020-2441

8. Aboyans V, Ricco J-B, Bartelink M-LEL, Bjérck M,
Brodmann M, Cohnert T et al. 2017 ESC Guidelines on the Diag-

ISSN 0022-9040. Kardiologiia. 2021;61(4). DOI: 10.18087/cardio.2021.4.n1481



§ ORIGINAL ARTICLES

10.

11.

12.

nosis and Treatment of Peripheral Arterial Diseases, in collabora-
tion with the European Society for Vascular Surgery (ESVS). Eu-
ropean Heart Journal. 2018;39(9):763-816. DOI: 10.1093/eur-
heartj/ehx095

. Tarantini G, Napodano M, Gasparetto N, Favaretto E, Marra MP, Cac-

ciavillani L et al. Impact of multivessel coronary artery disease on ear-
ly ischemic injury, late clinical outcome, and remodeling in patients
with acute myocardial infarction treated by primary coronary angio-
plasty. Coronary Artery Disease. 2010;21(2):78-86. DOI: 10.1097/
MCA.0b013e328335a074

Gavrilova N.E., Metelskaya V.A., Perova N.V,, Yarovaya E.B., Maza-

ev V.P,, Urazalina S.Zh. et al. Association between the degree of coro-
nary atherosclerosis, risk factors, and markers of carotid and periph-
eral artery atherosclerosis. Cardiovascular Therapy and Prevention.
2013;12(1):40-5. [Russian: Taspuaosa H.E., Meteanckas B.A., ITepo-
Ba H.B,, SIposas E.B., Masaes B.IL., Ypasaauna C.0K. u ap. Bsanmocss3p
MEXAY BBIPOXKEHHOCTHI0 KOPOHAPHOTO aTePOCKAEPO32, GAKTOPAMH PH-
CKa 1 MapKepaMHU aTePOCKACPOTHYECKOTO IIOpaskeH sl KAPOTUAHBIX U ITe-
pudepudeckux aprepuil. KapAnoBackyAspHast Tepanist 1 IpOQHAaKTH-
xa.2013;12(1):40-5]. DOI: 10.15829/1728-8800-2013-1-40-45
Gavrilova N.E., Metelskaya V.A., Yarovaya E.B., Boytsov S.A. P477.
Carotid artery ultrasound dopplerography for detection of coronary
artery disease severity estimated by Gensini score. European Jour-

nal of Preventive Cardiology. 2014;21(1 Suppl):S84-113. DOL:
10.1177/2047487314534582

Merculov EV,, Mironov V.M., Samko A.N. Coronary angiography,
ventriculography, shuntography in illustrations and diagrams. -M.:
Media Medika;2011. - 100 p. [Russian: Mepxyaos E.B., Mupo-

HoB B.M., Camko A.H. Koponapnas aHruorpa¢us, BeHTpHKyAOTpa-
¢us, myHTOrpadHs B MAAIOCTpalUsX U cxeMax. — M.: Meaua Meauka,
2011. - 100c]. ISBN 978-5-905305-03-0

ISSN 0022-9040. Kardiologiia. 2021;61(4). DOI: 10.18087/cardio.2021.4.n1481

13.

14.

1S.

16.

Stein JH, Korcarz CE, Hurst RT, Lonn E, Kendall CB, Mohler ER
et al. Use of Carotid Ultrasound to Identify Subclinical Vascu-
lar Disease and Evaluate Cardiovascular Disease Risk: A Con-
sensus Statement from the American Society of Echocardiogra-
phy Carotid Intima-Media Thickness Task Force Endorsed by
the Society for Vascular Medicine. Journal of the American Soci-
ety of Echocardiography. 2008;21(2):93-111. DOI: 10.1016/j.
echo.2007.11.011

Solberg LA, Eggen DA. Localization and Sequence of Development
of Atherosclerotic Lesions in the Carotid and Vertebral Arteries. Cir-
culation. 1971;43(5):711-24. DOI: 10.1161/01.CIR.43.5.711

Den Ruijter HM, Peters SAE, Anderson T]J, Britton AR, Dekker JM,
Eijkemans MJ et al. Common Carotid Intima-Media Thickness Mea-
surements in Cardiovascular Risk Prediction: A Meta-analysis. JAMA.
2012;308(8):796-803. DOI: 10.1001 /jama.2012.9630

Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badi-
mon L etal. 2019 ESC/EAS Guidelines for the management of dys-
lipidaemias: lipid modification to reduce cardiovascular risk. Euro-
pean Heart Journal. 2020;41(1):111-88. DOI: 10.1093/eurheartj/
ehz455

17. Jellinger PS, Handelsman Y, Rosenblit PD, Bloomgarden ZT, Fonse-

18.

ca VA, Garber AJ et al. American association of clinical endocrinolo-
gists and american college of endocrinology guidelines for manage-
ment of dyslipidemia and prevention of cardiovascular disease. En-
docrine Practice. 2017;23(Supplement 2):1-87. DOI: 10.4158/
EP171764.APPGL

van den Oord SCH, Sijbrands EJG, ten Kate GL, van Klaveren D,
van Domburg RT, van der Steen AFW et al. Carotid intima-media
thickness for cardiovascular risk assessment: Systematic review and
meta-analysis. Atherosclerosis. 2013;228(1):1-11. DOI: 10.1016/j.
atherosclerosis.2013.01.025

S1



SS MHOOPMAILIMOHHOE ITMCbMO

ExxeropHAs BCEPOCCUMCKAS HAYYHO-MPAKTUYECKAS KOHOEPEHLMA
n 61-a ceccna OIbY «HMUWL kapouonorum» MuHsapasa Poccum

‘”ll II “"lll «KAPQNONOIMNA HA MAPLLE 2021»

YBAJKAEMBIE KOAAETH!

Tlpuraamaem Bac npunsTs yyactue B pabore Exxeropnoin Bcepoccuiickoit HayuHo-npakTHdeckoi koH$pepenyun «KAPAMOAOTI'M
HAMAPIIE 2021 u61-it ceccun PTBY «HMMUII kapauosoruu> MunsapabaPoccun. Konpepennus cocrourcsa 7-9 centabpa2021ropa
B OTBY «<HMMUI] xapauoaoruu» Munsapasa Poccuu (r. Mocksa, ya. 3-1 Yepenxosckas, 15A). Ha Konpepennuu 6yayT npeacTaBaeHbl
dyHAAMEHTAABHbIE ACIIEKTHI KAPAMOAOTUH, CAMbIE IOCAEAHIE HAyYHbIe AOCTHIKEHHUS U KAMHUYECKIE IIOAXOABL B 00AACTH IPOPHAAKTHUKH,
AMATHOCTHKH, AeYeHHsS U PeabHMAHUTALUH CePAEYHO-COCYAMCTHIX H KOMOPOHAHBIX 3a00A€BAHUM, B TOM UHCAe B YCAOBHSIX HAHAEMHM
COVID - 19. Yuactaukamu Kondepennuu cTaHyT Beaymue ydeHble, KAMHHIMCTHI M OPraHHU3AaTOPHI 3ApaBOOXpaHeHMsS u3 Poccum
u 3apybexxHbIx cTpaH. KonpepeHnus 6yseT mPOBOAUTHCS MPU MOAAepkKe MuHKCTepcTBa 3ApaBooxpaHenus Poccuiickoit Pepepanuu,
AemapraMeHTasApaBooxpaHeHusropoaaMocksel, Poccuiickorokapanosorudeckoroobmecrsa, HarioraAbHOroMe AUIIMHCKOro 06mecTBa
NpoPHUAAKTHIECKOH KAPAMOAOTHH, POCCHIICKOrO HayYHOrO MEAMIIMHCKOro obmecTsa TepaneBroB. YacTs Meponpustuilt Kondepennun
6yAeT aKKpPeAMTOBAHA B COOTBETCTBUH C TPeOOBAHMIMU K 06pa30OBaTEABHBIM MEPOIPUATUIM U pekoMeHpanusamu KoopauHanumonnoro
COBeTa I10 Pa3BUTHIO HEIIPePbIBHOTO MEAHITHHCKOTO U dpapMareBTHIeckoro obpasosanus (HMO) Munsapasa Poccun.

OCHOBHBIE HAYYHO-TIPAKTUYECKHUE HAIIPABAEHU A

° DyHpaMeHTaAbHBIE ACIEKTH KAPAMOAOTHH

° TlepBuuHasi ¥ BTOPUYHAS IPOPUAAKTHKA CEPAETHO-COCYAMCTHIX 3a60AeBAHMUI

° OpraHu3arHOHHbIE IOAXOADI K ACJEHHIO CEPAEUHO-COCYAUCTDIX 3200AeBAHM I

° Hosas xoponasupycHas nadpexnus COVID-19 u ceppeuro-cocypucToie 3ab60AeBaHus
o BeaeHue maIjueHTOB BHICOKOTO M OYeHb BHICOKOT'O CEPAEUHO-COCYAHCTOrO PUCKA

° AprepuaAbHas rMIEPTOHUS

° AerouHasi apTepraAbHas TUIIEPTEH3MUS

° AucaunupeMun

° OcTpsie KOpOHAPHBIE CHHAPOMBI

° ATtepoTpomb03

o Kapauopeanumanus

° Kapaunoxupyprusi: oTKpbITasi, FMOPUAHAS, MUKPOXHUPYPIHUsI

° VHTepBeHIMOHHbIE METOABI A€UEHHSI CEPAEYHO-COCYAUCTBIX 3a00AEBaAHHIT

° Busyasusanus B KApAHOAOTHH

° XpoHuyecKkue KOpOHAPHbIe CHHAPOMBI

o QuOPHAASIIMS IPEACEPAMI M ADYTHE HAPyIIeHH A PUTMA U IIPOBOAUMOCTH CepAIa

° CepaeuHast HeAOCTAaTOYHOCTD -

° TIpo6aema IpUBEP)KEHHOCTH KAPAUOAOTHYECKHX IIAIJHEHTOB K ACIEHHIO

° O>KHpenUe, CAXapHBI AHa6eT U CEPACUHO-COCYAUCTBIE 3a60ACBAHMS

° ITpo¢maakTrKa MO3TOBBIX HHCYABTOB ' A8

° Bonpocs KOMOPGHAHOCTH 3a60A€BAHMIL: ACYHTH TAI[UEHTA, a He GONe3Hb

o Kapaunoonkosorus 3

o Tlcuxuyeckas Ae3apanTalis y KAPAHOAOTHYE CKHX 6OADHBIX ]
° CepaedHO-COCYAHCTBIE 3200AEBAHMS U 3AOPOBbE XKEHIHH
° CepAedHO-COCYAUCTAS CHCTeMa U IIPOOAEMBI CTapEeHU S

° Kapapuopeabuanranus

o ConnaAbHO-9KOHOMHYECKHE ACIEKTHI CEPAETHO-COCYAUCTHIX 3a00AeBaAHU I

Hayunasnporpamma Kondepernijuu 6yaeT BKAIOUATH TAEHAPHBIE 3aCeAAHH ], HAY YHbIe CHMIIO3HY MBI, Hay HbIe ceccuu «3aBTpak B KapauonenTpes,
CaTeAAMTHBIE CHMIIO3HYMBI, BCTPEYH C 9KCIIEPTAMH, KPYTABIE CTOABI, TEAEKOHPEPEHIIMH, MACTEP-KAACCHI, KAPAHOAOTUYECKHE «OATTABI», IOCTEP-
HBIe AOKAaABI, a Taioke KoHKypc Moroabix yuensix, Konkypc Ha Ayummit mocrepHbiit AookAaap, KoHKypC Ha Ayumine KAMHMYECKHe IIPAKTHUKH
B KapAroAoruu, KoHKypc Ha AydInuit BOAOHTEPCKHME POEKT AASI IIAIIMEHTOB C CEPAEYHO-COCYAMCThIME 3a60AeBanmsIMIL [To6epnTean Korxypcos
6yAyT Harpa>k A€HbI AUIIAOMAMU 1 IieHHbIMU TpusaMu. Hayunas nporpamma Koudepennuu 6yaer pasmenjeHa Ha caiitax www.cardioweb.ru, www.
cardioprevent.ru m www.scardio.ru B aBrycre 2021 roaa.

PETUCTPAIIUA U ®OPMBI YIACTU A

Perucrpanust yyacrHukoB Konpepennum 6yaeT oCymecTBASTbCS 6ecrmAaTHO. DAEKTPOHHASI PETHCTpPAIMs IPOBOAMTCS Ha caiTe
www.cardioweb.ru . ®opmsr yuactus 8 Konpepenrium, mpaBiusa opopMAeHUS TE3UCOB U HMOPSAOK MOAAYH 3asiBOK Ha yuacTre B Konxypcax
(Komuxypc MoaopAbIx yueHbix; KOHKYpC Ha AydIInii MocTepHbLHA A0KAaA; KOHKypC Ha AydIIHe KAMHUYeCKHe TPAKTHKH BKapAroAorus; Konkypc
Ha Ay4IIXi BOAOHTEPCKUIt IPOEKT AAS AL HEHTOB C CePAETHO-COCYAHCTBIMH 3260AeBaHHAMH) IIPEACTaBACHb Ha cafire www.cardioweb.ru
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