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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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COMPUTED TOMOGRAPHY IN DETECTING FEATURES OF CORONARY ATHEROSCLEROSIS
IN DIFFERENT ETHNIC GROUPS OF KAZAKHSTAN POPULATION

23Yelshibayeva E., ?Dautov T., 2Rakhimzhanova R., ‘Gutberlet M.,
3Mardenkyzy D., 2Kozhakhmetova Zh., >*Saduakasova A.

National Research Cardiac Surgery Center Nur-Sultan; *NpJSC «Astana Medical University», Nur-Sultan;
SRSE «MCH of Presidents Affairs Administration of the Republic of Kazakhstany;
*Heart 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
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cardiomyopathies, previously underwent coronary artery bypass
graft (CABQG), 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 Alc > 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 (0=0.20) results from
bivariate analyses and previous epidemiological studies [11]. In
multivariate analyses, all statistically significant (¢=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 Ka_zakh Ru_ssian O_ther p-value
n=626 n=200 n=109
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)
*%
o Bay | A [ veewen | o
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, pmol/l 78.7+£21.2 81.8+£19.8 80.1£17.9 0.20*
Total Cholesterol, mmol/I 5.01.2 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 1.741.2 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

© GMN

69



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
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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 Russian Other p-value
n=626 n=200 n=109
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 42.24+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)
CACin LM
mean+SD 8.2447.0 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)

70



GEORGIAN MEDICAL NEWS
No I (310) 2021

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) 3 B57)

Percentages are shown in parentheses. Continuous variables are presented as mean + SD and median (IQOR) below,
* - Kruskal-Wallis test; ** - Pearson s chi-square test or Fishers exact test

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).

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 p-value CAC _score=0 CAC _score>0 p-value
score (n=355) (n=574)
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 99.14+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 <0.00] **** 172.9+432.4 179.1+£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 55.14263.7
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
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Chest pain
Typical 177.34+436.0 0.21* 128 (37.8) 227 (41.1) 0.04**
Atypical 101.74242.1 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 <0.0]*%** 123 (38.8) 275 (51.8) <0.001**
no 107.94270.6
Diabetes
yes 158.8+315.2 <0.00*** 66 (18.3) 169 (29.6) <0.001**
no 133.84364.2
HbAIC 0.10 0.32% %4k 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 <0.00 ] **** 75.94£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;
*H** - 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 ((I:;ZSCS:S(; g:g;g 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 <0.0071*** 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 383.94+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 Fishers 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>()

Variable Ctogarcacsar | CAC sore GSCh. | pvalue
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 t0 -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>() 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-
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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/m?. 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

23Yelshibayeva E., '’Dautov T., ’Rakhimzhanova R., ‘Gutberlet M., *Mardenkyzy D.,
2’Kozhakhmetova Zh., >*Saduakasova A.

!National Research Cardiac Surgery Center Nur-Sultan, *NpJSC «Astana Medical University», Nur-Sultan;
SRSE «MCH of President s Affairs Administration of the Republic of Kazakhstany;
‘Heart Centre, Department of Diagnostic and Interventional Radiology, Medical University, Leipzig, Germany

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.

PE3IOME

KOMITBIOTEPHASI TOMOT PA®HS B BBISABJIEHUY OCOBEHHOCTEN KOPOHAPHOI'O ATEPOCKJIEPO3A
V JKUTEJEA PASJTHYHBIX STHUYECKHX T'PYIIIT KASAXCTAHA

2Eabmubaesa J.C., 2Jlayros T.B., *Paxum:kanosa P.U., ‘I'yroepier M.,
ZMapaenksi3bl .M., ’Koxaxmerosa ’K.K., 2*Canyakacosa A.B.

!HayuoHanoHwiil Hayurwill kapouoxupypeudeckuil yewmp, Hyp-Cyiman, ?HAO «Meouyunckuti Yrusepcumem Acmanay,
Hyp-Cynman; *PI'TI «Boavhuya meouyuncko2o yenmpa ynpaeierus oenamu Ipesuoenma PKy, Hyp-Cynman, Kazaxcman,
‘Meouyunckuii ynusepcumem, Llenmp cepoya, omoenenue OuaeHOCMuKY U UHMep8eHYUOHHOU paduonoeuu, Jleunyue, I'epmanus

Lenr uccnenoBanus - BeISIBICHHE OCOOCHHOCTEH MOpake-
HUSI KOPOHAPHOTO pyclia U ONpeneleHUue KOPPeNsILuOHHON
CBSI3M OCHOBHBIX (JAKTOPOB PHUCKA HIIEMUYECKOI 0ose3HH
cep/la ¢ MoKa3aTeqsiMH KalblMUEBOTO MHAEKCA B Pa3IMUYHBIX
BO3PACTHBIX M 3THUYECKHUX TPYINNax y MYXKUYHH WM SKCHIIUH,
npoxuBaromux B Kazaxcrane.

PerpocnexTuBHO mposeneH ananus 935 ucropuit 60ne3Hu
MaIMEeHTOB, KOTOPHIM IPOBEAEHA MYJIbTUCIHPANbHAS KOM-
netoTepHast Tomorpagus (MCKT) aist olieHKH COCTOSIHUS KO-
poHapHbIX apTepuil. [lalueHTs ¢ yueToM HallMOHAIBHOM MTPHU-
HaJJIE)KHOCTU pa3/ielieHbl Ha TPHU TPYIIbI: kKa3axu (66,9%),
pycckue (21,4%) wu npyrue (11,7%) HanMOHaIBHOCTH.
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Mesxay 3THUYECKUMH TPYNIIAMH BBISBIEHBI CTaTHCTUUECKH
3HAYMMBbIE Pa3IUyus 10 uHAeKey Maccsl Tena (p=0,03), tumy
6onu B rpynu (p<0,01), ncnons3oanuto crarunos (p=0,01)
U YPOBHIO IMTI0OKO3bI B KpoBHU (p<0,01). MccnenoBanue moka-
3aJ10, YTO PacTpOCTPaHEHHOCTh KOPOHAPHOTO aTEPOCKIEPO3a
BBIIIE CPEAN PYCCKON HAI[MOHAIBHOCTU B CPAaBHEHHH C Ka3ax-
CKOii, 1ae 1ociie KOPPEKTUPOBKHU HAa TPaJHULUOHHbIE (haKTo-
pbl prucka. MHOro(haKTOpHBIH aHAIN3 BBISIBHII, YTO [OKa3aTe-
1y kanpuueBoro unaekca (K1) npeBplmaroT TakoBble IPYIIIbI
pycckoil momynsaiuu Ha 48% (OR=1,48; 95% AU 0,91-2,40)
B CPaBHEHMM B Ka3axcKoi. B Xxozxe Kpocc-CEeKLIMOHHOTO HC-
CJI€ZIOBAHMS BBISIBIEHBI CTATUCTUYECKH 3HAYMMBIE PAa3IUUUs
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M0 XapaKTepy MOpaKeHHs KOPOHAPHOTO pycia MExay IT-
HUYCCKUMHU Ipynramu, NpeuMylmeCTBEHHO MYIXKCKOI'0O I10J1a,
npoxuparomumu B Kazaxcrane.

ABTOpr HCCIICAOBAHUA CHUTAKOT HeO6XO}1HMbIM IMPOBEACHUE
IMPOCIICKTUBHBIX I/ICCJ'[B)IOBaHI/Iﬁ C nocjaeayrmuM AuHaMu4e-
CKUM HaOIIIOJICHHEM 3a TNallMeHTaMU MOCIIE JIYEHHs C LEIbIo
BBISIBJICHUSI IPUYHMH TOBTOPHBIX KOPOHAPHBIX COOBITHIA.
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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
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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 f1 (TGF-B1), 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
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