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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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COMPUTED TOMOGRAPHY IN DETECTING FEATURES OF CORONARY ATHEROSCLEROSIS 
IN DIFFERENT ETHNIC GROUPS OF KAZAKHSTAN POPULATION

2,3Yelshibayeva E., 1,2Dautov T., 2Rakhimzhanova R., 4Gutberlet M.,
 3Mardenkyzy D., 2Kozhakhmetova Zh., 2,3Saduakasova A.

1National Research Cardiac Surgery Center Nur-Sultan; 2NpJSC «Astana Medical University», Nur-Sultan; 
3RSE «MCH of President’s Affairs Administration of the Republic of Kazakhstan»; 

4Heart Centre, Department of Diagnostic and Interventional Radiology, Medical University, Leipzig, Germany

According to a National data of Kazakhstan, mortality from of 
cardiovascular diseases after the collapse of Soviet Union in ear-
ly 1990’s dramatically increased [1]. With the implementation of 
National programs since 2008 aimed at controlling modifiable 
risk factors and development of cardiac centers with catheteriza-
tion labs and cardiac surgery units, the mortality rate has been 
drastically decreased by almost 30% [2]. In recent years cardio-
vascular centers of the country moving towards the prevention 
of heart events using technology and well-controlled prospective 
life-style modification studies [3]. Coronary computed tomogra-
phy (CT) has been widely used in assessment of atherosclerosis 
burden by the means of quantification and detection of coronary 
artery calcium (CAC) score and level of stenosis [4]. Nonethe-
less, there are no works devoted to the assessment of CAC in an 
association with coronary events in Kazakhstan using CT scan-
ning. According to large prospective studies, CAC score showed 
a relationship with the risk of future coronary events [5]. CAC 
score has been shown to be related to the severity of coronary 
artery disease by one of the biggest studies to date, Multi-Ethnic 
Study of Atherosclerosis (MESA) [6]. The major drawbacks of 
using CAC score as a predictor of risk along with the Framing-
ham risk score has been jeopardized by the evidence that there 
are considerable differences in the extent of CAC among dif-
ferent ethnical groups [7]. Thus, the utmost interest lies in the 
assessment of structural variability of the coronary artery bed. 
Currently, no data available to address the prevalence and quan-
tification of CAC score in ethnic groups among Kazakhstani 
population. It poses an important value to assess the possible 
ethnic-dependent variations of CAC score due to the fact that 
Kazakhstan is ethnically very diverse country. About 75% of 
population are represented by Kazakhs and other Central Asian 
nations (such as Uigurs, Uzbeks, Tatar’s and other), while about 
25% account for Russians and other European nationalities [8].

Coronary artery calcification (CAC) score has been proposed 
as a surrogate method to evaluate coronary atherosclerosis. Mul-
tiple studies worldwide defined CAC score and ethnicity asso-
ciation to be valuable in coronary event prognosis along with 
other established risk-factors. The objectives of this study were 
to determine the ethnic differences of CAC score in Kazakhstani 
population with stable chest pain and whether CAC is signifi-
cantly associated with the traditional cardiovascular risk factors.

Material and methods. The study population included medi-
cal records of patients who were referred by physicians to under-
go CT. Prior to CT scanning, all patients gave informed consents 
to utilize the collected medical data for research purposes. The 
study protocol has received an ethical approval from the local 
Hospital Research Ethics Committee.

935 patient medical records were collected between 2008 to 
2018 from Medical Centre Hospital of President’s Affairs Ad-
ministration and National Research Cardiac Surgery Center 
(NRCS) in Astana, both provide medical care for patients across 
Kazakhstan. Patients with stable chest pain were included in 
the study. Patients with history of myocardial infarction, with 

cardiomyopathies, previously underwent coronary artery bypass 
graft (CABG), percutaneous coronary angioplasty or valve re-
placement procedures and those with chronic rheumatic heart 
diseases were not included in the study.

CT scanning was conducted on dual-source, Multislice CT 
scanner (“Somatom Definition AS 64 or Somatom Definition 
Flash, Siemens, Germany”) with prospective cardiac synchro-
nization and reconstruction with 0.6 mm slice thickness. The 
Agatston calcium score was quantified using commercially 
available software (“syngo Calcium Scoring, Siemens, Germa-
ny”), and calcification was defined as an area≥1 of density ≥130 
Hounsfield Units (HU). The summary of all coronary lesion 
scores represented coronary artery calcification (CAC) score. 
CT coronary angiography (CTA) data were obtained with injec-
tion of contrast agent (Visipaque, 100 ml) intravenously (4 ml/
sec). Stenosis level was assessed based on comparison of mini-
mum lumen diameter (MLD) with non-affected arterial segment 
in closest proximity to the lesion.

Patients were categorized to Kazakh (66.9%), Russian 
(21.4%) and other (11.7%) ethnicities, which included Tatar, 
Ukrainian, German, Uzbek, Uygyr, Belarus, Kyrgyz and those 
who did not specified their ethnicities (3.1%). Additionally, 
demographic variables (age, gender, body mass index (BMI)) 
and CHD risk factors (maximally registered systolic (SBP) and 
diastolic blood pressure (DBP); hypertension, defined as having 
history of hypertension or SBP ≥ 140 mm of Hg or DBP ≥90 
mm of Hg [9]; smoking status (smoker or non-smoker); alcohol 
use (whether a patient consumed any amount of alcohol drinks 
for the past year, yes or no); family history of CVD (whether a 
patient has a first or second-degree relative with CVD) [10]; dia-
betes mellitus, defined as having a history of diabetes mellitus or 
glucose ≥7 mmol/l or Hemoglobin A1c ≥ 6.5%; and plasma fac-
tors, such as, fibrinogen, creatinine, cholesterol level (total, low-
density lipoprotein (LDL) and high-density lipoprotein(HDL)) 
and triglycerides) were collected from patient medical records. 
The type of chest pain was categorized to atypical, typical and 
non-anginal [18].

Continuous variables were summarized as means and stan-
dard deviations. When a continuous variable distribution was 
highly skewed, additionally, median and interquartile range 
(IQR) were included. To compare demographic characteristics 
and CHD risk factors’ distributions among the ethnic groups, 
one-way ANOVA test or Kruskal-Wallis test, for categorical in-
dependent variables Pearson’s chi-square test or Fisher’s exact 
test were utilized. 

The outcome variable, CAC score, has extremely right skewed 
distribution and frequent zero values. Given non-normality of 
CAC score, relationships between independent variables and 
continuous CAC score were assessed applying non-parametric 
tests (Kruskal-Wallis test, Spearman’s correlation coefficient, 
Mann-Whitney U test). In addition, it was decided to dichot-
omize CAC score (any CAC score and none) to apply multi-
variate logistic regression analysis examining the association 
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between ethnicity and CAC score, adjusting for possible con-
founders and testing for an existence of interactions. After ex-
clusion of all zero values, and log-transformation of the continu-
ous CAC score, similarly, multivariate linear regression analysis 
was performed. In both modeling approaches, confounder selec-
tion was based on statistically significant (α=0.20) results from 
bivariate analyses and previous epidemiological studies [11]. In 
multivariate analyses, all statistically significant (α=0.05) and 
epidemiologically important covariates were left in the models 
to compare. All statistical analyses were performed using Stata 
13 software [12].

Results and discussion. The study population consisted of 
935 patients where average age among ethnic groups signifi-
cantly differed (p<0.01); more than half patients in other group 
were older than 60 years (Table 1). There were statistically 
significant differences among ethnic groups by BMI (p=0.03), 
type of chest pain (p<0.01), use of statins (p=0.01) and blood 
glucose level (p<0.01). Russians had the lowest values of per-
cent of statin users (38%) and glucose level (5.4±1.0). Kazakhs 
had the lowest proportion of obese people among three groups 
(42.0% vs 53.8% and 52.0% in Russian and others, respectively, 
p<0.03). 

Table 1. Overall descriptive statistics of participants by ethnicity

Variables Kazakh 
n=626

Russian 
n=200

Other
n=109 p-value 

Age, (yrs) 58.1 ± 11.0 59.6 ± 11.4 61.9 ± 9.2 <0.01*

Categorical Age (%)

≤ 50 145 (23.2) 43 (21.5) 11 (10.2) 0.01**

51-60 206 (32.9) 63 (31.5) 33 (30.5)

61-70 202 (32.3) 58 (29.0) 45 (41.7)

> 70  73 (11.7) 36 (18.0) 19 (17.6)

Female
Male

197 (31.5)
429 (68,5)

78 (39.0)
122 (61) 39 (36.1)70 (64,2) 0.13** 

0.15**

BMI Normal (%)  97 (17.5) 29 (15.6) 18 (17.6) 0.03**

BMI Overweight (%) 225 (40.5) 57 (30.6) 31 (30.4)

BMI Obese (%) 233 (42.0) 100 (53.8) 53 (52.0)

Systolic BP, mm of Hg 175.2±30.4 181.0±29.8 179.5±25.6 0.07*

Diastolic BP, mm of Hg 97.7±11.9 99.7±11.5 98.6±11.6 0.19*

Hypertension (%) 517 (82.8) 168 (84.4) 98 (89.9) 0.18**

Smoking (%) 119 (19.8) 51 (26.0) 29 (26.8) 0.08**

Alcohol use (%) 65 (10.8) 26 (13.3) 16 (14.8) 0.37**

Family History of CVD (%) 236 (39.5) 84 (42.9) 49 (46.2) 0.33**

Chest pain (%)

Atypical 175 (29.6) 52 (26.2) 28 (26.2) <0.01**

Typical 206 (34.8) 92 (46.2) 59 (55.1)

Non-anginal 211 (35.6) 55 (27.6) 20 (18.7)

Use of statins (%) 285 (50.3) 70 (38.0) 47 (45.2) 0.01**

Diabetes (%) 166 (26.7) 45 (22.6) 26 (23.8) 0.46**

HbA1C,% 6.9±2.1 5.9±1.2 6.0±1.8 0.06*

Glucose, mmol/l 5.9±1.8 5.4±1.0 5.8±1.7 <0.01*

Fibrinogen, g/l 3.0±0.9 3.0±0.9 3.1±1.0 0.38*

Creatinine, µmol/l 78.7±21.2 81.8±19.8 80.1±17.9 0.20*

Total Cholesterol, mmol/l 5.0±1.2 5.0±1.2 4.9±1.3 0.67*

LDL, mmol/l 3.3±1.1 3.3±1.1 3.3±1.1 0.78*

HDL, mmol/l 1.3±0.5 1.3±0.6 1.3±0.5 0.60*

Triglycerides, mmol/l 1.7±1.2 1.5±0.8 1.7±1.2 0.29*
Percentages are shown in parentheses. Continuous variables are presented as mean ± SD; 

*- One-way ANOVA test or Kruskal-Wallis test when parametric assumptions were violated; 
** - Pearson’s chi-square test or Fisher’s exact test
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CAC score, stenosis in coronary arteries and number of ves-
sels with ≥50% stenosis were statistically significantly associ-
ated with ethnic descent of the patients (Table 2). Russians had, 
on average, the highest CAC scores in each of the coronary ar-
teries, and one third of them presented with ≥ 50% stenosis of 

RCA. Kazakhs, on the other hand, had the lowest CAC scores 
in each of the coronary arteries and suffered less from stenosis 
of RCA (10.8%). Relatively, lower number of Kazakh patients 
(11.7%) presented with ≥50% stenosis of two or more vessels in 
comparison to Russians (16.0%).

Table 2. Characteristics of coronary CT findings by ethnicity

Variables Kazakh 
n=626

Russian 
n=200

Other
n=109 p-value 

CAC (total)
mean±SD 107.9±270.4 225.3±507.5 164.7±384.2 <0.01*

median (IQR) 7.5 (0-84.1) 17.3 (0-132.3) 28.4 (0-127.1)
CAC in LAD

mean±SD 48.8±118.1 95.0±210.3 71.8±155.8 0.08*
median (IQR) 0.9 (0-40.3) 3 (0-54.2) 9.8 (0-77.5)
CAC in LCX

mean±SD 16.4±49.6 42.2±149.4 36.6±84.8 <0.01*
median (IQR) 0 (0-4.8) 0 (0-13.2) 0 (0-25.8)
CAC in RCA

mean±SD 30.9±123.5 63.2±257.8 44.9±183.1 0.14*
median (IQR) 0 (0-4.4) 0 (0-11.0) 0 (0-9.0)
CAC in LM 
mean±SD 8.2±47.0 23.6±88.4 19.4±65.7 <0.01*

median (IQR) 0 (0-0) 0 (0-6.1) 0 (0-1.2)
Stenosis of LAD

None or<50% 444 (73.6) 146 (74.5) 63 (60.0) <0.01**
≥ 50% 159 (26.4) 50 (25.5) 42 (40.0)

Stenosis of LCX
None or<50% 518 (89.8) 174 (88.3) 86 (81.1) 0.04**

≥ 50% 59 (10.2) 23 (11.7) 20 (18.9)
Stenosis of RCA

None or<50% 518 (89.2) 135 (69.6) 70 (68.6) <0.01**
≥ 50% 63 (10.8) 59 (30.4) 32 (31.4)

Stenosis of LM
None or<50% 511 (98.8) 149 (100) 76 (100) 0.51**

≥ 50% 6 (1.2) 0 (0) 0 (0)
Number of vessels with 

≥50% stenosis
None 447 (71.4) 113 (56.5) 49 (44.9) <0.01**

Only one 106 (16.9) 55 (27.5) 35 (32.1)
Only two 40 (6.4) 19 (9.5) 16 (14.7)

Three or LMD 33 (5.3) 13 (6.5) 9 (8.3)
LAD plaque present

non-calcified 46 (13.3) 7 (6.1) 6 (8.0) 0.24**
low-density, non-calcified 224 (64.7) 79 (68.7) 52 (69.3)

calcified 76 (22.0) 29 (25.2) 17 (22.7)
CX plaque present

non-calcified 32 (14.0) 9 (8.7) 7 (10.6) 0.20**
low-density, non-calcified 117 (51.3) 63 (61.2) 43 (65.2)

calcified 79 (34.7) 31 (30.1) 16 (24.2)
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RCA plaque present
non-calcified 39 (15.2) 11 (10.9) 9 (15.0) 0.01**

low-density, non-calcified 146 (57.1) 75 (74.3) 43 (71.7)
calcified 71 (27.7) 15 (14.8) 8 (13.3)

LM plaque present
non-calcified 9 (14.8) 2 (7.2) 1 (7.1) 0.65**

low-density, non-calcified 24 (39.3) 13 (46.4) 8 (57.2)

calcified 28 (45.9) 13 (46.4) 5 (35.7)

Percentages are shown in parentheses. Continuous variables are presented as mean ± SD and median (IQR) below; 
* - Kruskal-Wallis test; ** - Pearson’s chi-square test or Fisher’s exact test

Table 3. Bivariate analysis for continuous and dichotomous CAC score 
(CAC score=0 and CAC score > 0) with demographic variables and CV risk factors

Variables Continuous CAC 
score p-value CAC score=0

(n=355)
CAC score>0

(n=574) p-value

Age 
≤50 24.9±80.9 <0.001* 133 (37.6) 65 (11.3) <0.001**

51-60 109.3±364.8 115 (32.5) 186 (32.4)
61-70 178.0±354.4 84 (23.7) 219 (38.2)

More than 70 301.9±478.5 22 (6.2) 104 (18.1)
Female 65.2±188.0 <0.001*** 161 (45.6) 152 (26.5) <0.001**
Male 178.2±405.3

Kazakh 107.9±270.4 <0.01* 256 (72.1) 365 (63.6) 0.03**
Russian 225.3±507.5 64 (18.0) 135 (23.5)
Other 164.7±384.2 35 (9.9) 74 (12.9)
BMI

 Normal BMI 99.1±238.1 0.05* 70 (22.2) 73 (14.0) <0.01**
Overweight 158.0±404.4 117 (37.2) 193 (37.0)

Obese 140.4±343.5 128 (40.6) 256 (49.0)
SBP 0.14 <0.001**** 172.9±32.4 179.1±28.1 0.01***
DBP 0.07 0.06**** 97.1±12.7 98.9±11.3 0.07***

Hypertension
yes 156.4±363.9 <0.001*** 266 (75.6) 512 (89.2) <0.001**
no 55.1±263.7

Smoking status
yes 109.5±312.9 0.43*** 78 (22.8) 121 (21.8) 0.71**
no 150.5±367.1

Alcohol use
yes 181.7±513.3 0.72*** 38 (11.0) 69 (12.4) 0.52**
no 135.2±328.7

Family history of CHD
yes 114.8±275.1 0.41*** 138 (40.3) 230 (41.7) 0.68**
no 158.9±402.8

CAC score was associated with age (p<0.001), gen-
der (p<0.001), BMI (p<0.05), SBP (p<0.01), hypertension 
(p<0.001), use of statins (p<0.01), diabetes (p<0.001) and cre-
atinine (p<0.001) (Table 3). There was a close association be-
tween patient age and CAC score (test for trend p<0.001). Un-

like continuous CAC, dichotomous CAC score was associated 
with type of chest pain (p=0.04), glucose (p<0.01) and triglyc-
erides (p<0.01).

According to Bivariate analysis CAC score was strongly as-
sociated with coronary CT findings (Table 4).
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Chest pain
Typical 177.3±436.0 0.21* 128 (37.8) 227 (41.1) 0.04**
Atypical 101.7±242.1 86 (25.4) 166 (30.0)

Non-anginal 128.7±323.9 125 (36.9) 160 (28.9)
Use of Statins

yes 181.4±433.4 <0.01*** 123 (38.8) 275 (51.8) <0.001**
no 107.9±270.6

Diabetes
yes 158.8±315.2 <0.001*** 66 (18.8) 169 (29.6) <0.001**
no 133.8±364.2

HbA1C 0.10 0.32**** 6.4±1.5 6.7±2.1 0.65***
Glucose 0.06 0.09**** 5.6±1.4 5.9±1.8 <0.01***

Fibrinogen 0.03 0.42**** 2.98±0.8 3.08±1.0 0.15***
Creatinine 0.17 <0.001**** 75.9±20.0 81.7±20.6 <0.001***

Total Cholesterol 0.04 0.23**** 4.9±1.2 5.1±1.2 0.15***
LDL -0.01 0.70**** 3.3±1.1 3.3±1.0 0.90***
HDL -0.06 0.07**** 1.3±0.5 1.3±0.5 0.48***

Triglycerides 0.07 0.06**** 1.5±0.8 1.7±1.3 <0.01***
Percentages are shown in parentheses. Continuous variables are presented as mean ± SD; 

* - Kruskal-Wallis test; **Pearson’s chi-square test or Fisher’s exact test; *** - Two-sample t-test or Mann-Whitney U-test; 
**** - Spearman’s correlation coefficient

Table 4. Bivariate analysis for continuous and dichotomous CAC score 
(CAC score=0 and CAC score >0) with coronary CT variables

Variables Continuous CAC p-value CAC=0
(n=355)

CAC>0
(n=574) p-value

Stenosis of LAD
None or<50% 53.4±169.6 <0.001*** 329 (95.9) 322 (57.9) <0.001**

≥ 50% 372.6±555.9 14 (4.1) 234 (42.1)
Stenosis of LCX

None or<50% 88.7±253.5 <0.001*** 334 (98.8) 441 (82.1) <0.001**
≥ 50% 566.5±657.5 4 (1.2) 96 (17.9)

Stenosis of RCA
None or<50% 80.3±242.2 <0.001*** 331 (97.1) 389 (73.3) <0.001**

≥ 50% 434.3±601.9 10 (2.9) 142 (26.7)
Stenosis of LM
None or<50% 134.3±359.8 <0.01*** 310 (100) 422 (98.6) 0.04**

≥ 50% 394.6±377.3 0 (0) 6 (1.4)
Number of vessels with stenosis 

≥50%
None 46.7±141.8 <0.001* 329 (92.7) 279 (48.6) <0.001**

Only one 145.3±360.2 25 (7.0) 168 (29.3)
Only two 443.4±464.9 0 (0) 73 (12.7)

Three or LMD 744.9±740.5 1 (0.3) 54 (9.4)
LAD plague present

non-calcified 7.6±20.2 <0.001* 39 (86.7) 20 (4.1) <0.001**
low-density, non-calcified 319.2±503.1 6 (13.3) 345 (70.8)

calcified 68.1±142.2 0 (0) 122 (25.1)
LCX plague present
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non-calcified 44.5±113.9 <0.001* 24 (85.7) 24 (6.6) <0.001**
low-density, non-calcified 425.3±589.0 3 (10.7) 217 (59.4)

calcified 129.1±231.6 1 (3.6) 124 (34.0)
RCA plague present

non-calcified 31.3±82.0 <0.001* 34 (87.2) 24 (6.4) <0.001**
low-density, non-calcified 383.9±558.7 5 (12.8) 256 (68.5)

calcified 108.5±178.3 0 (0) 94 (25.1)
LM plague present

non-calcified 101.6±159.1 0.02* 3 (100) 9 (9.1) <0.01**
low-density, non-calcified 459.2±756.8 0 (0) 44 (44.4)

calcified 230.2±363.6 0 (0) 46 (46.6)

Percentages are shown in parentheses. Continuous variables are presented as mean ± SD; 
*- Kruskal-Wallis test when parametric assumptions were violated; ** - Pearson’s chi-square test or Fisher’s exact test; 

*** - Mann-Whitney U test

After adjusting for possible confounders in multivariate anal-
yses, the odds of having positive CAC score increased by 48% 
(OR=1.48; 95% CI, 0.91 - 2.40) among Russians relatively to 
Kazakhs. Similarly, in the multivariate linear regression model, 
CAC score on average increased by 71.4% (p=0.03) between 
respective ethnic groups among patients with CAC score > 
0. The odds of having positive CAC score were almost four 
times higher (OR=3.87, 95% CI, 2.57-5.84) among males rel-

atively to females in logistic regression model adjusting for 
covariates. The odds of having positive CAC score and aver-
age percent of CAC score increased with older age groups 
(p<0.001). For example, average CAC was higher 103.5%, 
271.0% and 645.6% among 51-60, 61-70 and >70 age groups, 
respectively, in reference to ≤50 age group. In multivariate 
analysis, relationships of CAC score with use of statins and 
SBP were positive.

Table 5. Multivariate linear regression coefficients for independent variables of CAC score among people with CAC score>0

Variable Coefficient (95% CI) 
(log of CAC score)

Corresponding percentage change in 
CAC score  (95% CI) p-value

Kazakh Reference Reference 0.03
Russian 0.54 (0.13-0.95) 71.4% (1.4% to 141.3%)
Other 0.26 (-0.23 to 0.74) 29.4% (-33.0% to 91.9%)

Female Reference Reference <0.001
Male 1.11 (0.73-1.50) 205.1% (89.6% to 320.6%)
Age
≤ 50 Reference Reference <0.001

51-60 0.71 (0.06 to 1.36) 103.5% (-28.4% to 235.4%)
61-70 1.31 (0.67 to 1.96) 271.6% (32.4% to 510.8%)
>70 2.01 (1.31-2.71) 645.6% (125.9% to 1165.2%)

Family history of CVD
no Reference Reference 0.02
yes -0.41 (-0.75 to -0.07) -33.6% (-56.3% to -10.9%)

SBP, per 10 mm Hg 0.12 (0.05-0.18) 12.6% (5.3%-19.8%) <0.001
Total cholesterol, per 10 mmol/l 0.22 (-1.17 to 1.61) 30.9% (-153.0% to 214.8%) 0.71

Use of statins
no Reference Reference 0.02
yes 0.40 (0.06-0.74) 49.8% (-1.0% to 100.5%)

Diabetes
non-diabetic Reference Reference 0.54

diabetic -0.11 (-0.48 to 0.25) -10.7% (-43.3% to 21.9%)

Intercept -0.24 (-1.74 to 1.26) 0.76
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Table 6. Odds ratio of CAC presence (CAC score>0) by independent variables in multivariate logistic regression
Variable OR (95% CI) p-value
Kazakh 1.00 (Reference) 0.28
Russian 1.48 (0.91-2.40)
Other 1.16 (0.66-2.03)

Female 1.00 (Reference) <0.001
Male 3.87 (2.57-5.84)
Age 
≤ 50 1.00 (Reference) <0.001

51-60 2.61 (1.49-4.58)
61-70 5.44 (3.01-9.84)
>70 8.16 (3.95-16.89)

Family history of CVD
no 1.00 (Reference) 0.63
yes 1.14 (0.78-1.68)

SBP*
<150 mm Hg 1.00 (Reference) 0.03

150-179 mm Hg 1.04 (0.55-1.94)
180-199 mm Hg 1.80 (0.93-3.50)

≥200 mm Hg 1.90 (0.97-3.69)
Total cholesterol*
Below 5.2 mmol/l 1.00 (Reference) 0.59

5.2-6.1 mmol/l 0.96 (0.62-1.49)
6.2 and above 1.26 (0.76-2.10)
Use of statins

no 1.00 (Reference) 0.56
yes 1.12 (0.76-1.64)

Diabetes
non-diabetic 1.00 (Reference) 0.04

diabetic 1.58 (1.02-2.44)
Intercept 0.05 (0.01-0.18) <0.001

* - Due to violation of the linearity assumption, SBP and total cholesterol were categorized to meet the assumption

In this comparison between different ethnic groups in Ka-
zakhstan with chest pain we have demonstrated that the bur-
den of coronary atherosclerosis, assessed by calcium score, is 
greater among Russian and other ethnicities than among Ka-
zakhs, even after adjustment for conventional risk factors. To 
our knowledge there were no previous studies on CAC score 
in Central Asian population and data about ethnic specific-
ity of CV risk factors in this area are limited. Previous stud-
ies have shown that East Asians, including Chinese, Korean, 
and Japanese subjects, have lower CAD burden measured on 
CAC compared with Western subjects [13]. The Multi Ethnic 
Study of Atherosclerosis (MESA) also reported similar ob-
servations, whereby Chinese adults had a lower prevalence 
of CAC compared with Caucasian subjects [14]. Although 
there is a big difference in eating habit between Chinese and 
Kazakhs, seemingly lower CAC score is cross-race effect of 
Asians. 

Many studies have shown that CAC score is strongly as-
sociated with age in different heterogeneous populations, ge-
ography and culture [15,16]. Higher CAC score among Rus-

sians could be attributed with higher prevalence of advanced 
aged patients in this group, 18% of patients were older than 
70 years, in comparison with 11.7% and 17.6% in Kazakh 
and other ethnicity groups respectively. 

Previous studies have shown that BP components have 
age-dependent roles in the prediction of CAC, and SBP and 
PP were independent predictors of the presence and quan-
tity of coronary artery calcification in the ≥50 years of age 
group [17]. In our study, registered maximal systolic blood 
pressure among Russian population was higher compared to 
other groups. Systolic blood pressure was strongly associated 
with higher CAC score, both on Multivariate Linear and lo-
gistic regression analysis. Coronary calcium deposition may 
indicate higher degree of vascular calcification and, thus, im-
paired vascular compliance and higher blood pressure levels. 
But more investigations needed to clarify this mechanism. 

Russian population had higher BMI and about 53% of Rus-
sians enrolled in the study were obese. Whereas, 41.9% of 
Kazakh population had BMI<30 kg/m2. In bivariate analysis 
BMI showed positive correlation with CAC score, but multi-
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variate linear or logistic regression analysis showed no impact 
of obesity on CAC score. In previous studies higher BMI is 
independently associated with increased risk of intermediate-
term risk of myocardial infarction and abdominal obesity was 
an independent predictor of CAC progression [18], however, 
most studies evaluated the association between obesity and 
CAC in a Western population with conflicting results [19,20].

Several controversial findings were observed. One is char-
acter of chest pain which was mostly atypical or non-anginal 
among Kazakhs, when Russians and other ethnic groups had 
predominantly typical angina pectoris. One more interesting 
finding is, that Kazakhs had highest FPG level and multi-
variate analysis showed strong positive correlation between 
the presence of diabetes and CAC score. Also, plasma tri-
glyceride levels were higher among Kazakhs compared with 
Russians and bivariate analysis shows positive correlation of 
triglyceride level and CAC score. 

Several limitations of our study should be acknowledged. 
First, our study was performed at only two centers, those are 
located in one city and provides tertiary medical care, which 
makes it uncertain whether results will be likely generaliz-
able to whole Kazakhstani population. Second, there were no 
standardized questionnaire to collect CV risk factors. Some 
of inconsistencies with previous studies results [reference], 
for example, family history of CVD in multivariate analyses, 
could be attributed to an absence of standardized approach in 
data collection. Additionally, there may be other confounders 
that were not included in adjustment, such as, physical activ-
ity, dietary habits and socioeconomic status. Third, this was 
a cross-sectional study with no prospective follow-up data 
on the patient management post CT scan and subsequent in-
cidence of MI. 

Conclusion. As compared with Russians, Kazakhs and 
other minorities, Kazakhs had significantly lower CAC score. 
The difference of the CV risk-factor profiles do not explain 
this finding. This study demonstrated that Russians have a 
higher atherosclerotic burden than Kazakhs and others, inde-
pendent of risk-factor differences among patients with stable 
chest pain. Future longitudinal national and regional popula-
tion-based studies are, however, warranted.
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SUMMARY

COMPUTED TOMOGRAPHY IN DETECTING FEATURES OF CORONARY ATHEROSCLEROSIS 
IN DIFFERENT ETHNIC GROUPS OF KAZAKHSTAN POPULATION

2,3Yelshibayeva E., 1,2Dautov T., 2Rakhimzhanova R., 4Gutberlet M., 3Mardenkyzy D., 
2Kozhakhmetova Zh., 2,3Saduakasova A.
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The aim of the study was to identify the features of cor-
onary lesions and to determine the correlation between the 
main risk factors for coronary artery disease according to the 
SCORE quality of life scale and the calcium index in MSCT 
in different age and ethnic groups in men and women living 
in Kazakhstan.

We retrospectively analyzed 935 case histories of patients 
undergoing MSCT to assess the condition of the coronary ar-
teries. The patients were divided into three groups: Kazakhs 
(66.9%), Russians (21.4%) and other (11.7%) nationalities. 
There were statistically significant differences between eth-
nic groups in BMI (p=0.03), type of chest pain (p<0.01), 
statin use (p=0.01), and blood glucose (p<0.01). The study 
showed that the prevalence of coronary atherosclerosis is 
higher among Russians compared to Kazakhs, even after 
adjusting for traditional risk factors. In multivariate analy-
sis, the calcium index values ​​were significantly higher in the 
group of the Russian population by 48% (OR=1.48; 95% CI 
0.91–2.40) than in the Kazakh population. In the course of 
the cross-sectional study, statistically significant differences 
in the nature of coronary lesions were revealed between eth-
nic groups, mainly males, living in the Republic.

Until now, such studies have not yet been conducted 
among the inhabitants of Kazakhstan, and data on the eth-
nic specificity of risk factors for cardiovascular diseases in 
this geographical region have not been sufficiently studied. 
Previous studies have shown that East Asians, including 
Chinese, Koreans, and Japanese, have a lower incidence 
of coronary artery disease as measured by CI compared to 
Europeans. A large MESA study also reported observations 
that study participants of Chinese nationality had a lower 
CI compared to Europeans. Despite significant differences 
in dietary habits and living in different climatic conditions 
between Asians of different countries, lower CI scores ap-
pear to be a racial trait of Asians, which was further con-
firmed by our study.

These results are undoubtedly representative, as patients 
from different regions of Kazakhstan were treated in two 
clinics of republican significance. In the future, it is neces-
sary to conduct prospective studies with subsequent follow-
up of patients after treatment and in identifying the causes of 
recurrent coronary events, as was done in the MESA study.

Keywords: atherosclerosis, coronary arteries, computed 
tomography, risk factor, inhabitants of Kazakhstan.

РЕЗЮМЕ

КОМПЬЮТЕРНАЯ ТОМОГРАФИЯ В ВЫЯВЛЕНИИ ОСОБЕННОСТЕЙ КОРОНАРНОГО АТЕРОСКЛЕРОЗА 
У ЖИТЕЛЕЙ РАЗЛИЧНЫХ ЭТНИЧЕСКИХ ГРУПП КАЗАХСТАНА

2,3Ельшибаева Э.С., 1,2Даутов Т.Б., 2Рахимжанова Р.И., 4Гутберлет М., 
2,3Марденкызы Д.М., 2Кожахметова Ж.Ж., 2,3Садуакасова А.Б.

1Национальный научный кардиохирургический центр, Нур-Султан; 2НАО «Медицинский Университет Астана», 
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Цель исследования - выявление особенностей пораже-
ния коронарного русла и определение корреляционной 
связи основных факторов риска ишемической болезни 
сердца с показателями кальциевого индекса в различных 
возрастных и этнических группах у мужчин и женщин, 
проживающих в Казахстане. 

Ретроспективно проведен анализ 935 историй болезни 
пациентов, которым проведена мультиспиральная ком-
пьютерная томография (МСКТ) для оценки состояния ко-
ронарных артерий. Пациенты с учетом национальной при-
надлежности разделены на три группы: казахи (66,9%), 
русские (21,4%) и другие (11,7%) национальности. 

Между этническими группами выявлены статистически 
значимые различия по индексу массы тела (p=0,03), типу 
боли в груди (p<0,01), использованию статинов (p=0,01) 
и уровню глюкозы в крови (p<0,01). Исследование пока-
зало, что распространённость коронарного атеросклероза 
выше среди русской национальности в сравнении с казах-
ской, даже после корректировки на традиционные факто-
ры риска. Многофакторный анализ выявил, что показате-
ли кальциевого индекса (КИ) превышают таковые группы 
русской популяции на 48% (OR=1,48; 95% ДИ 0,91–2,40) 
в сравнении в казахской. В ходе кросс-секционного ис-
следования выявлены статистически значимые различия 
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по характеру поражения коронарного русла между эт-
ническими группами, преимущественно мужского пола, 
проживающими в Казахстане.

Авторы исследования считают необходимым проведение 
проспективных исследований с последующим динамиче-
ским наблюдением за пациентами после лечения с целью 
выявления причин повторных коронарных событий.

reziume 

kompiuteruli tomografiis roli koronaruli 
aTerosklerozis Taviseburebebis gamovlenaSi 
yazaxeTSi mcxovreb sxvadasxva eTnikuri jgufis 
warmomadgenlebSi

2,3e.elSibaeva, 1,2t.dautovi, 2r.raximJanova, 
4m.gutberleti, 2,3d.mardenkizi, 2J.koJaxmetova, 
2,3a.saduakasova

1kardioqirurgiis erovnuli samecniero centri; 
2astanas samedicino universiteti, nur-sultani; 
3yazaxeTis respublikis prezidentis adminis-
traciuli departamentis samedicino centris 
saavadmyofo, nur-sultani, yazaxeTi; 4samedici-
no universiteti, gulis centri, diagnostikisa 
da intervenciuli radiologiis ganyofileba, 
leipcigi, Ggermania

kvlevis mizans warmoadgenda koronaruli sisxl-
ZarRvebis dazianebis Taviseburebebis gamovlena 
da  gulis iSemiuri daavadebis ZiriTadi risk-
faqtorebis korelaciuri kavSiris gansazRvra 

kalciumis indeqsTan yazaxeTSi mcxovreb sxva-
dasxva asakis da sxvadasxva eTnikuri jgufis 
warmomadgenel mamakacebsa da qalebSi.
retrospeqtulad gaanalizebulia 935 pacientis 

avadmyofobis istoria, romelTac  koronaruli 
arteriebis mdgomareobis Sefasebis mizniT Cau-
tarda multispiraluri kompiuteruli tomogra-
fia. pacientebi, eTnikuri kuTvnilebis mixedviT, 
daiyo sam jgufad: yazaxebi (66,9%), rusebi (21,4%) 
da sxva erovnebis warmoamadgenelebi (11,7%). eT-
nikurL jgufebs Soris gamovlinda statisti-
kurad mniSvnelovani gansxvaveba sxeulis masis 
indeqsis (p=0,03), gulmkerdis midamoSi tkivilis 
(p<0,01), statinebis gamoyenebis  (p=0,01) da sisxl-
Si glukozis donis (p<0,01) mixedviT.
kvlevis Sedegebma aCvena, rom koronaruli aTe-

rosklerozis gavrceleba ufro maRalia rusi 
erovnebis mosaxleobaSi yazaxebTan SedarebiT, 
maT Soris - tradiciuli risk-faqtorebis ko-
reqciis Semdegac. mravalfaqtoruli analiziT 
gamovlinda, rom rusul populaciaSi, yazaxebTan 
SedarebiT, 48%-iT ufro maRalia kalciumis in-
deqsis maCveneblebi (OR=1,48; 95%-iani sandoobis 
intervali 0,91–2,40). qros-seqciuri kvleviT yaza-
xeTSi mcxovreb eTnikur jgufebs Soris, upirate-
sad mamakacebSi, gamovlinda statistikurad sar-
wmuno gansxvaveba koronaruli sisxlZarRvebis 
dazianebis xarisxSi. 
ganmeorebiTi koronaruli SemTxvevebis mizeze-

bis gamosavlenad avtorebs mizanSewonilad miaC-
niaT prospeqtuli kvlevebis Catareba mkurnalo-
bis Semdeg pacientebze dakvirvebiT dinamikaSi.
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Arterial hypertension (AH) remains the leading cause of 
premature death and more than 200 million cases of disability 
worldwide [1]. In hypertensive patients who do not reach the 
target level of blood pressure (BP), accelerated remodeling of 
target organs develops [2], which increases the risk of cardiovas-
cular complications. Arterial stiffness is a proven risk factor for 
cardiovascular complications in hypertension [3]. At the heart of 
vascular wall damage there are two processes - atherosclerosis 
and arteriosclerosis [4]. Numerous studies have shown a rela-
tionship between the degree of arterial stiffness and the presence 
of atherosclerotic lesions [5], but the data on the dependence of 

arteriosclerosis processes on classical risk factors for atheroscle-
rosis is very contradictory [6,7]. In arteriosclerosis, media is af-
fected: elastin degrades, collagen content increases, hyperplasia 
and hypertrophy of smooth muscle cells develop, and they are 
these processes that lead to an increase in arterial stiffness. It is 
known that transforming growth factor β1 (TGF-β1), a pleio-
tropic cytokine, enhances proliferation and growth of smooth 
muscle cells, as well as the accumulation of extracellular matrix 
[8], that is, the processes underlying target organ damage (TOD) 
in hypertension. It is a member of the superfamily of structurally 
related proteins, which includes at least 40 proteins [9]. Some 


