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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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pacientma arteriuli hipertenziiT, revmatoi-du-
li arTritis gareSe (3 mamakaci, 17  qali, saSualo 
asaki – 55,65±1,19 w.).
kvlevis Sedegad dadgenilia: 
- Terapia valsartaniT da misi kombinacia in-

dapamidTan yvela pacientSi hipertoniuli da-
avadebiT da revmatoiduli arTritiT iwvevs mar-
cxena parkuWis hipertrofiis regress, marcxena 
parkuWis geometriis normalizebas pacientTa 
33%-Si, marcxena parkuWis diastoluri funqciis 
gaumjobesebas 88,2%-Si; 
- TerapiaSi indapamidis CarTva iwvevs arte-

riuli wnevis saSualo maCveneblebis Semdgom 
daqveiTebas Ramis saTebSi, normalizebuli arte-
riuli wnevis mqone pacientebis raodenobis 
zrdas 50-dan 75%-mde; Terapia amlodipiniT da 
indapamidiT ar cvlis arteriuli wnevis dReRa-

mur ritms da saSualo arteriuli wnevis Sem-
cirebis xarisxs da mTlianad jgufSi ar aris 
sakmarisi;
- arteriuli wnevis dReRamuri profilis 

maCveneblebis cvlilebebi, dadgenili hiperto-
niuli daavadebis da revmatoiduli arTritis 
mqone pacientebis umravlesobaSi xasiaTdeba sis-
toluri arteriuli wnevis dRis da Ramis sa-
Sualo maCveneblebis matebiT, dRis variabelobis 
zrdiT da Ramis saaTebSi daqveiTebis ufro da-
bali xarisxiT, vidre pacientebSi revmatoiduli 
arTritis gareSe.
- rozuvastatinis 20 mg-is gamoyeneba hipertoni-

uli daavadebis da revmatoiduli arTritis mqone 
pacientebis kompleqsur mkurnalobaSi pacientebis 
umravlesobaSi xels uwyobs sisxlis lipiduri 
speqtris samizne maCveneblebis miRwevas.

CLINICAL AND GENETIC FACTORS OF CARDIOVASCULAR EVENTS DEVELOPMENT 
AFTER PERCUTANEOUS CORONARY INTERVENTION

Taizhanova D., Kalimbetova A., Toleuova A., Bodaubay R., Turmukhambetova A.

NJSC "Medical University of Karaganda", Kazakhstan

The extensive introduction of interventional method for acute 
coronary syndrome (ACS) treatment and the use of dual anti-
platelet therapy have made safety a topical issue. Bleeding de-
velops in every 10th patient after ACS during the period of ad-
ministration and within 2 years, up to 4% patients have bleeding 
during the first hospitalization [1-3]. According to foreign au-
thors, the risk of in-hospital bleeding in such patients has grown 
in 1.8 times over the past 10 years. Moreover, it is known that 
people who have undergone the major bleeding in the hospital 
have a higher risk of ischemic episodes, including fatal ones, 
over the next year [4]. There are no data on the prevalence of 
bleeding after PCI in the Republic of Kazakhstan.In this regard, 
the search for new markers of early diagnosis of bleeding while 
taking dual antiplatelet therapy remains relevant.

Recommendations for the acetylsalicylic acid and adenosine 
phosphate (ADP) receptor antagonists’ prescription as dual anti-
platelet therapy are the standard treatment for patients with ACS.

Clopidogrel is a highly effective antithrombotic drug with a 
high safety profile. However, as shown by numerous studies [5, 
6, 7], the effectiveness of antiplatelet therapy depends on many 
factors. It was registered in a study of platelet aggregation in two 
and a half thousand patients in the framework of the Framing-
ham study that the main influence on platelet function is exerted 
by genetic characteristics. So, close relatives showed similar in-
dicators of aggregation, and the insufficient antiplatelet effect 
and undesirable drug reactions of antiplatelet agents, in most 
cases, were of a family nature.

Pharmacodynamics effects have focused on platelet aggrega-
tion for clopidogrel activated by CYP2C19.

The following phenotypes are distinguished in the human 
population depending on the catalytic activity of the CYP2C19 
isoenzyme: «extensive metabolizers» (EM); carriers ща geno-
type CYP2C19*1/*1, 50; «intermediate metabolizers» (IM); 

carriers of the genotypes CYP2C19*1/*2, *1/*3, *2/*17, 
*3/*17); «poor metabolizers» (PM); carriers of the genotypes 
CYP2C19*2/*2, *2/*3, *3/*3 and «ultra extensive metaboliz-
ers» (UM); carriers of the genotypes CYP2C19*1/*17, *17/*17 
(http://www.pharmgkb.org/).

The individuals with UM phenotype have the production of 
CYP2C19 with increased enzymatic activity and, as a conse-
quence, a decrease in the pharmacological effect of drugs taken 
in a standard dose (the risk of undesirable drug reactions in-
creases, on the contrary, in the case of prodrugs). 

Numerous studies have made it clear that CYP2C19*17 vari-
ant is responsible for the accelerated exchange of enzyme sub-
strates, including clopidogrel. This can contribute to an increase 
in the formation of the drug active metabolite and, accordingly, 
to an increase in the effect of the drug dose [8]. An increase in 
the risk of bleeding is possible in patients in this case, espe-
cially in homozygotes for this allele. ADP-induced aggregation 
in homozygous patients is the smallest, and the risk of bleeding 
is maximal. At the same time, there was no significant effect of 
CYP2C19*17 on the incidence of stent thrombosis [9].

So, the carriage of the allelic variant of CYP2C19 * 17 leads 
to an increase in biotransformation and an increase in the anti-
platelet effect of clopidogrel, which can potentially lead to the 
development of bleeding. Reduced risk of ischemic complica-
tions and increased risk of bleeding are supported by the results 
of two independent meta-analyzes - Li Y, et al [10] and Zabalza 
M, et al [11].

According to Li Y, Tang HL. it can be seen that, compared 
with non-carriers of the CYP2C19 * 17 variant, carriers have a 
16% decrease in recurrence of ACS in 9428 patients receiving 
clopidogrel during 1 year of follow-up, but have an increased 
risk of bleeding. As expected, carriers of CYP2C19 * 17 also 
have lower residual platelet reactivity than carriers.
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Nevertheless, the clinical significance of CYP2C19 * 17, to date, 
remains controversial, and a number of studies confirm the absence 
of an independent effect of this polymorphism on the metabolism of 
clopidogrel [10]. And the increase in the antiplatelet effect of clopi-
dogrel at a high frequency of CYP2C19 * 17 carriage, the authors 
associate with the often concomitant, absence or decrease in the 
frequency of CYP2C19 * 2 carriage [10].

In their main work, Sim et al. [12] reported a low frequency of 
the CYP2C19 * 17 allele in Chinese subjects (4%) compared to 
Ethiopians and Swedes, who had the same distribution (18% in 
both). The prevalence of the variant allele was generally less than 
5% in Asians and over 20% in white and African populations.

The frequency of CYP2C19 * 17 alleles in the Iranian popula-
tion is 21.6% and is similar to the countries of the Middle East or 
Europe. The high frequency of the CYP2C19 * 17 allele in the 
Iranian population emphasizes the importance of this new allele 
variant in the metabolism of CYP2C19 substrates [13].

Considering the prevalence of cardiovascular diseases and the 
medical-social significance of their therapy and secondary pre-
vention, the issues of individual sensitivity to clopidogrel comes 
first in the number of pharmacogenetic studies. The results of 
this study can be applied in cardiological practice in predicting 
complications after stenting. In turn, this will help to increase 
not only clinical efficacy, but also prevent the risk of bleeding in 
patients receiving clopidogrel accordingly. Therefore, genotyp-
ing CYP2C19 * 17 before taking clopidogrel will be of invalu-
able benefit to patients with coronary artery disease.

Objective: to evaluate the effect of clinical and genetic factors 
on the development of complication after percutaneous coronary 
intervention against a background of double antiplatelet therapy.

Material and methods. This study is a clinical and genetic, 
study design: case-control. The study was carried out as part of 
targeted funding research (Ministry of Education and Science 
of the Republic of Kazakhstan) for 2018-2020 on the theme: «A 
personalized approach for significant diseases solving» in ac-
cordance with the task: «Revealing and assessment of the main 
genetic markers of resistance to antiplatelet therapy in patients 
with coronary heart disease among representatives of the main 
ethnic group of Kazakhstan», registration №0118РКО1034. 
The study was approved by the Ethics committee; the written 
informed consent was obtained from the each participant. The 
patients included in the study were selected according to inclu-
sion and exclusion criteria.

Inclusion criteria: patients with bleeding on the background of 
dual antiplatelet therapy (acetylsalicylic acid and clopidogrel). 
Patients after percutaneous coronary intervention, receiving 
dual antiplatelet therapy (acetylsalicylic acid and clopidogrel), 
without bleeding.

Exclusion criteria: patients with severe comorbidities were ex-
cluded from the clinical study, such as: chronic heart failure IIB, III 
degree; chronic rheumatic heart disease; acute violation of cerebral 
circulation; decompensated liver cirrhosis; severe renal dysfunc-
tion; malignant neoplasms; refusal to participate in the study.

The study included 73 patients with coronary heart disease 
who underwent percutaneous coronary intervention receiving 
dual antiplatelet therapy (acetylsalicylic acid and clopidogrel) 
with bleeding and without bleeding. According to the results 
of the survey, the patients were divided into 2 groups: Group I 
(main) - patients with bleeding symptoms on the background of 
double antiplatelet therapy, Group II (control) - patients without 
bleeding on the background of double antiplatelet therapy.

The subjects belonged to the indigenous population and Kazakh 
nationality. All of patients of both sexes were at the age of 45-80. 

They were living in Karaganda region, were hospitalized in clin-
ics at the municipal level. The study was carried out in the Shared 
Laboratory of the Scientific-research center based in Karaganda 
medical university (Karaganda, Republic of Kazakhstan).

Clinical examination of patients was carried out according to the 
generally accepted method with primary documentation filling us-
ing carefully collected medical history, objective examination of 
patients and laboratory and instrumental research methods.

Group I included 34 (46.57%) patients with verified coronary 
artery disease after percutaneous coronary intervention with 
bleeding, group II included 39 (53.43%) patients with verified 
coronary artery disease after percutaneous coronary intervention 
without bleeding signs. The fact of bleeding was ascertained 
when collecting anamnestic data. The average age of the sub-
jects was 63.08 ± 8.86. Minimum 45 years, maximum 80 years.

Among the concomitant diseases, type 2 diabetes mellitus was 
common (29%); according to anamnestic data, 100% of patients 
have arterial hypertension. In total, 9% of cases of gastrointesti-
nal bleeding were registered; in the same group, 9% of patients 
had a history of gastric ulcer and duodenal ulcer.

In patients with bleeding, the incidence of bleeding and 
severity were assessed according to the classification of 
the Bleeding Academic Research Consortium (BARC), ap-
proved by the Working Group on Thrombosis (2011). 
      Based on the classification of the severity of bleeding BARC, 
the subjects were divided according to the severity of bleeding, 
where the most frequent sources were spontaneous subcutaneous 
hematomas (n=14), gingival and nasal bleeding were detected in 
the same number according to anamnestic data (n=8). According 
to the respondents, 9% had signs of GI that corresponded to FIIC 
according to Forrest classification based on FGDS data.

In the distribution of patients according to the BARC classifi-
cations, the most common was 1 severity, which included 46% 
of the subjects (n=16), 2 severity included 45% of the subjects 
(n=16), 3 severity was found in 9% (n=3) investigated.

An analysis of the polymorphism of the CYP2C19 gene al-
lele 17 was revealed. Genotyping was carried out by a method 
based on the polymerase chain reaction. Whole blood obtained 
from the cubital vein of the subject was used as biological mate-
rial. DNA was isolated from whole blood using the GeneJET 
Genomic DNA Purification Kit (Thermo Scientific). Samples 
preparation was performed using real-time PCR mix TaqMan® 
OpenArray® Genotyping Master Mix (Applied Biosystems). 
Gene polymorphism was determined using the QuantStudio 
TM 12K Flex Real-Time PCR system (Applied Biosystems) on 
TaqMan® OpenArray® Genotyping Plate, Custom Format 64 
QuantStudio TM 12K Flex (Applied Biosystems) system. The 
tablets were filled with the reaction mixture using the QuantStu-
dio TM 12K Flex Accufill System automated station (Applied 
Biosystems). Data analysis was performed using the TaqMan 
Genotyper Software v.1.3 software package.

Statistical processing of the obtained data was carried out us-
ing the software package Statistica 6.0. In order to determine 
the statistically normal distribution of the sample, the Shapiro 
– Wilk test was used, which is the criterion for checking wheth-
er the observed sample belongs to a normal population. In ad-
dition, it was determined the odds ratio index to evaluate the 
bleeding risk, depending on the contribution of a particular risk 
factor. The correspondence with the Hardy – Weinberg equilib-
rium of genotypes frequencies of the studied allelic variants in 
the control group and the study group was checked using the 
exact criterion. The Pearson χ2 criterion was used to check the 
statistical significance of the differences between the «case» and 
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«control» groups, the odds ratio was calculated taking into ac-
count the 95% confidence interval.

Results and discussion. During the study all the patients 
(n=73) were divided into 2 groups: group I included 34 (46.57%) 
patients with verified ischemic heart disease after the stenting 
procedure with bleeding, group II included 39 (53.43%) patients 
with verified ischemic heart disease after a stenting procedure 
without bleeding signs. Patients in both groups received DAT. 
The fact of bleeding was ascertained during the survey and col-
lection of anamnestic data. The average age of the subjects was 
63.08±8.86 (min 45 years, max 80 years). The distribution of 
patients in groups corresponded to the normal distribution ac-
cording to Shapiro – Wilk.

The subjects mainly were men (74%), the patients at the age 
of 45-65 years accounted 64%, and only 10% were over 65 years 
old. In contrast, fewer women were included in the study (16%), 
but women were older, mostly more than 65 years old (18%), the 
smallest number were between 55-65 years old.

The odds ratio (OR) was calculated to determine the risk of 
bleeding after PCI according to the anamnestic data of the re-
spondents.

According to the analysis of anamnestic data, it was found 
that the predictors of bleeding in patients after PCI against a 
background of DAT were: female gender (OR=3.405, p=0.027), 
diabetes mellitus (OR=2.399, p=0.046), BMI (OR=1.200, 
p=0.038), stenting of the coronary arteries (OR=1.045, p=0.030).

Based on the analysis of laboratory and instrumental data, it 
was revealed that the bleeding predictors in patients after PCI 
against a background of DAT were: the level of red blood cells 
(OR=2.292, p=0.049), the platelets level (OR=3.964, p=0.048), 
hemoglobin (Hb) (OR=1.333, p=0.042), ESR (OR=1.008, 
p=0.009), ejection fraction (OR=1.248, p=0.043), glomerular 
filtration rate (OR=1.227, p=0.002).

In our study, genotyping on the allelic variant CYP2C19*17 
(rs12248560) by polymerase-chain reaction was realized in 73 
patients of both groups (main, control) receiving DAT after PCI.

According to a genetic study, CYP2C19*17 C/T gene poly-
morphism was detected in 9% of patients with bleeding during 
double antiplatelet therapy.

The odds ratio (OR) was calculated with 95% confidence in-
terval taking into account the data obtained by polymerase-chain 
reaction to determine the association of CYP2C19*17 gene 
polymorphism with the risk of bleeding in patients after PCI 
against a background of DAT. Table presents the data on the im-
pact of CYP2C19*17 gene polymorphism on the bleeding risk.

According to results of the analysis of genotypes in the first 
and second groups, there was no statistically significant differ-
ence in genotypes of the 17 allele CYP2C19 in the Kazakh pop-
ulation. The obtained values were Оdds Ratio <1 (OR=0.658), 
95% confidence interval [0.145-2.984] for all the studied poly-
morphisms which indicates the absence of polymorphism asso-
ciation of the СYP2C19*17 gene with a risk of bleeding.

Table. Association of CYP2C19*17 gene polymorphism with a risk of bleeding

Genotype
The patients with bleeding

(group I)
n (%)

The patients without 
bleeding (group II)

n (%) OR

95% CI

Lower bound Upper bound

CYP2C19*17 n =34 n=39
C/C 31 (91%) 34 (87%)

0.658 0.145 2.984
C/T 3 (9%) 5 (13%)

It was found on the base of the clinical and laboratory charac-
teristics of the bleeding risk in patients after percutaneous coro-
nary intervention that the bleeding predictors after PCI against a 
background of DAT were: female gender (OR=3.405, p=0.027), 
the presence of diabetes mellitus (OR=2.399, p=0.046), body 
mass index (BMI) (OR=1.200, p=0.038), coronary artery 
stenting (OR=1.045, p=0.030), erythrocytes level (OR=2.292, 
p=0.049), platelets amount (OR=3.964, p=0.048), hemoglo-
bin (Hb) (OR=1.333, p=0.042), erythrocyte sedimentation rate 
(ESR) (OR=1.008, p=0.009), ejection fraction (OR=1.248, 
p=0.043), glomerular filtration rate (OR=1.227, p=0.002). Ac-
cording to a genetic study, CYP2C19*17 C/T gene polymor-
phism was detected in 9% of patients with bleeding during dou-
ble antiplatelet therapy. The analysis of genotypes in the first and 
second groups showed no statistically significant difference in 
genotypes of the 17 allele CYP2C19. The obtained values were 
Оdds Ratio <1 (OR=0.658), 95% confidence interval [0.145-
2.984] for all the studied polymorphisms which indicates the 
absence of polymorphism association of the СYP2C19*17 gene 
with a risk of bleeding.

Some studies show that CYP2C19*17 carriers associated with 
clopidogrel use in comparison with non-carriers have a lower 
residual platelet reactivity [10,11], a 22% reduction in repeated 
ACS and a 37% reduction in revascularization in patients with 
acute myocardial infarction [12], as well as a significantly lower 
risk of recurring ischemic cardiovascular events [13]. Other 
studies do not support such increased efficacy [8,14,15]. More-
over, there was no association between CYP2C19*17 and fatal 
cardiovascular events [8] or stent thrombosis [16].

Thus, the analysis of risk factors that have shown a high 
chance as bleeding predictors in the decision-making process 
about DAT prescribing in each specific clinical case will allow 
recommending a rational combination, significantly reducing 
the risk of possible bleeding and personifying therapy. The ob-
tained values of the odds ratio (OR=0.658) with a confidence 
interval [0.145-2.984] for all the studied polymorphisms allows 
to state the absence of СYP2C19*17 gene polymorphism asso-
ciation with the bleeding risk in the examined patients.

Moreover, some of the inconsistencies in the data on CY-
P2C19*17 may be associated with a small range of sample, a 
different research design, a small effect size, heterogeneity of 
the studied population and various methodologies for genotyp-
ing and testing of platelets functions.
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SUMMARY

CLINICAL AND GENETIC FACTORS OF CARDIOVAS-
CULAR EVENTS DEVELOPMENT AFTER PERCUTA-
NEOUS CORONARY INTERVENTION

Taizhanova D., Kalimbetova A., Toleuova A., 
Bodaubay R., Turmukhambetova A.

NJSC "Medical University of Karaganda", Kazakhstan
 
The new cardiovascular events development remains the main 

factors limiting its long-term effectiveness despite technologi-
cal progress and the widespread use of percutaneous coronary 
intervention (PCI). 

Objective - to assess the effect of clinical and genetic factors 
on the development of complication after percutaneous coronary 
intervention with double antiplatelet therapy (DAT).

Case-control. The main group included 34 (46.57%) patients 
with ischemic heart disease after the procedure of percutaneous 
coronary intervention with bleeding, the control group included 
39 (53.43%) patients with verified ischemic heart disease after 
the procedure of percutaneous coronary intervention without 
bleeding signs.

The average age of the patients in the main group was 
63.25±8.7, this group included 65% men and 35% women. 
The average age of the patients in the control group was 
63.82±8.9, this group included 87% men and 13% women, 
respectively. It was found on the base of the clinical and 
laboratory characteristics of the bleeding risk in patients 
after percutaneous coronary intervention that the bleeding 
predictors after PCI against a background of DAT were: fe-
male gender (OR=3.405, p=0.027), the presence of diabe-
tes mellitus (OR=2.399, p=0.046), body mass index (BMI) 
(OR=1.200, p=0.038), coronary artery stenting (OR=1.045, 
p=0.030), erythrocytes level (OR=2.292, p=0.049), platelet 
count (OR=3.964, p=0.048), hemoglobin (Hb) (OR=1.333, 
p=0.042), erythrocyte sedimentation rate (ESR) (OR=1.008, 
p=0.009), ejection fraction (OR=1.248, p=0.043), glomerular 
filtration rate (OR=1.227, p=0.002). According to a genetic 
study, CYP2C19*17 C/T gene polymorphism was detected in 
9% of patients with double antiplatelet therapy.

There was no statistically significant difference in geno-
types of the 17th allele CYP2C19 in accordance with the results 
of the analysis of genotypes in the first and second groups. 
The Odds Ratio values (OR=0.658), 95% confidence interval 
[0.145-2.984] were obtained for all the studied polymorphisms, 
which indicates the absence of polymorphism association of 
СYP2C19*17 gene with a risk of bleeding.

Keywords: coronary heart disease, gene polymorphism, per-
cutaneous coronary intervention, stenting, restenosis, bleeding, 
clopidogrel, CYP2C19, acute coronary syndrome.
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Несмотря на широкое использование чрескожного коро-
нарного вмешательства (ЧКВ), развитие новых сердечно-
сосудистых событий остается основным фактором, ограни-
чивающим его долговременную эффективность. 

Целью исследования явилась оценка влияния клиниче-
ских и генетических факторов на развитие осложнений по-
сле чрескожного коронарного вмешательства на фоне двой-
ной антитромбоцитарной терапии.

Дизайн исследования - случай-контроль. Основная груп-
па включала 34 (46,57%) больных ишемической болезнью 
сердца (ИБС) после процедуры чрескожного коронарного 
вмешательства с кровотечением, средний возраст составил 
63,25±8,7 г., из них 22 (65%) мужчин, 12 (35%) женщин. 
Контрольную группу составли 39 (53,43%) больных вери-
фицированной ИБС после процедуры чрескожного коро-
нарного вмешательства без признаков кровотечения, сред-
ний возраст составил 63,82±8,9 г., из них 34 (87%) мужчин, 
5 (13%) женщин. 

На основании оценки клинико-лабораторных харак-
теристик риска развития кровотечений у больных после 

чрескожного коронарного вмешательства выявлено, что 
предикторами развития кровотечений у больных после 
ЧКВ на фоне двойной антитромбоцитарной терапии яв-
лялись: женский пол (OR=3.405, р=0.027), наличие са-
харного диабета (OR=2,399, р=0,046), ИМТ (OR=1.200, 
р=0,038), стентирование коронарных артерий (OR=1.045, 
р=0,030), уровень эритроцитов (OR=2.292, р=0.049), уро-
вень тромбоцитов (OR=3.964, р=0,048), гемоглобин (Hb) 
(OR=1.333, р=0,042), СОЭ (OR=1.008, р=0,009), фракция 
выброса (OR=1.248, р=0.043), скорость клубочковой филь-
трации (OR=1.227, р=0.002). По данным проведенного ге-
нетического исследования полиморфизм гена CYP2C19*17 
С/Т выявлен у 9% пациентов на фоне двойной антитром-
боцитарной терапии. Анализ генотипов в первой и второй 
группе статистически значимой разницы по генотипам 17 
аллеля CYP2C19 не выявил. Для всех исследованных поли-
морфизмов получены значения Оdds Ratio (OR=0.658), 95% 
доверительный интервал 0,145-2,984, что позволяет судить 
об отсутствии aссоциации полиморфизма гена СYP2C19*17 
с риском развития кровотечений. 

РЕЗЮМЕ

КЛИНИКО-ГЕНЕТИЧЕСКИЕ ФАКТОРЫ РАЗВИТИЯ СЕРДЕЧНО-СОСУДИСТЫХ СОБЫТИЙ 
ПОСЛЕ ЧРЕСКОЖНОГО КОРОНАРНОГО ВМЕШАТЕЛЬСТВА

Тайжанова Д.Ж., Калимбетова А.Б., Толеуова А.С., Бодаубай Р., Турмухамбетова А.А.
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reziume

gul-sisxlZarRvovani movlenebis ganviTarebis klinikur-genetikuri faqtorebi 
kangavliTi koronaruli Carevis Semdgom

d.taiJanova, a.kalimbetova, a.toleuova, r.bodaubai, a.turmuxambetova

yaragandis saxelmwifo samedicino universiteti, yazaxeTi

teqnikuri progresis da kangavliTi korona-
ruli Carevis gamoyenebis farTo gavrcelebis 
miuxedavad, axali gul-sisxlZarRvovani movle-
nebis ganviTareba rCeba am Carevis grZelvadiani 
efeqturobis SemzRudav ZiriTad faqtorad.
kvlevis mizans warmoadgenda klinikuri da 

genetikuri faqtorebis gavlenis Sefaseba gar-
Tulebebis ganviTarebaze kangavliTi koronaru-
li Carevis Semdgom ormagi antiTrombocituli 
Terapiis fonze.
kvlevis dizaini – SemTxveva-kontroli. ZiriTa-

di jgufi moicavda 34  (46,57%) pacients gulis 
iSemiuri daavadebiT da sisxldeniT kangavliTi 
koronaruli Carevis proceduris Semdeg, saSua-
lo asaki - 63,25±8,7 weli, maTgan 22 (65%) - mamakaci, 
12 (35%) -  qali. sakontrolo jgufi Seadgina 
39 (53,43%) pacientma verificirebuli gulis iSe-
miuri daavadebiT da sisxldenis niSnebis gare-
Se kangavliTi koronaruli Carevis proceduris 
Semdeg, saSualo asaki -  63,82±8,9 weli, maTgan 
34 (87%) mamakaci, 5 (13%) qali.
kangavliTi koronaruli Carevis Semdeg sisxl-

denis ganviTarebis riskis klinikur-laborato-

riuli maxasiaTeblebis Sefasebis safuZvelze 
dadgenilia, rom sisxldenis ganviTarebis prediq-
torebs ormagi antiTrombocituli Terapiis 
fonze warmoadgens: mdedrobiTi sqesi OR=3.405, 
р=0.027), Saqriani dibetis arseboba (OR=2,399, 
р=0,046), sxeulis masis indeqsi (OR=1.200, р=0,038), 
koronaruli arteriebis stentireba (OR=1.045, 
р=0,030), eriTrocitebis done (OR=2.292, р=0.049), 
Trombocitebis done (OR=3.964, р=0,048), hemoglo-
bini (OR=1.333, р=0,042), eds (OR=1.008, р=0,009), gan-
devnis fraqcia (OR=1.248, р=0.043), gorglovani 
filtraciis siCqare (OR=1.227, р=0.002). Catare-
buli genetikuri kvlevis monacemebis mixedviT, 
geni CYP2C19*17 С/Т-is polimorfizmi gamovlinda 
pacientebis 9%-Si ormagi antiTrombocituli Te-
rapiis fonze. genotipebis analiziT pirvel da 
meore jgufebSi CYP2C19-is 17  alelis statis-
tikurad sarwmuno gansxvaveba ar aRiniSna. yve-
la gamokvleuli polimorfizmisaTvis monace-
mebi miRebulia Оdds Ratio (OR=0.658), sarwmunobis 
95%-iani intervali - 0,145-2,984, rac miuTiTebs 
geni CYP2C19*17 -is polimorfizmis asociaciis 
ararsebobaze sisxldenis ganviTarebis riskTan.


