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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 10" 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 ma geno-
type CYP2C19*1/*1, 50; «intermediate metabolizers» (IM);
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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, etal [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 NeO118PKO1034.
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 |
(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.
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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 TagMan®
OpenArray® Genotyping Master Mix (Applied Biosystems).
Gene polymorphism was determined using the QuantStudio
TM 12K Flex Real-Time PCR system (Applied Biosystems) on
TagMan® 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 TagMan
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 y2 criterion was used to check the
statistical significance of the differences between the «case» and
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Table. Association of CYP2C19%*17 gene polymorphism with a risk of bleeding

o,
The patients with bleeding The patients without 95% C1
Genotype (group I) bleeding (group II)
n (%) n (%) OR
Lower bound | Upper bound
CYP2C19*17 n =34 n=39
Cc/C 31 (91%) 34 (87%)
0.658 0.145 2.984
C/T 3 (9%) 5 (13%)

«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 Odds 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 CYP2C19*17 gene with a risk of bleeding.
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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
Odds 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 CYP2C19*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 CYP2C19*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 17" 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
CYP2C19*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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PE3IOME

KJIUHUKO-TEHETUYECKUE ®AKTOPHI PASBUTHSA CEPIEYHO-COCYIUCTBIX COBBbITHI
MOCJIE YPECKOXKHOI'O KOPOHAPHOI'O BMEIIATEJIBCTBA

Taiizkanosa /I.)K., Kanumoerosa A.B., ToaeyoBa A.C., Bonay6aii P., TypmyxamGeToBa A.A.

HAO "Meouyunckuil ynusepcumem Kapazanowt”, Kasaxcman

HecmoTpst Ha mMMpoOKoe MCHONB30BaHNE IPECKOKHOTO KOPO-
HapHoro BMmemtarenscTBa (UKB), pa3BuTHE HOBEIX CepAEUHO-
COCYIHCTBIX COOBITHI OCTAeTCsl OCHOBHBIM (DAKTOPOM, OTPaHU-
YHUBAIOIINM €TI0 JOJITOBPEMEHHYIO 3()(EKTHBHOCTb.

Ienpro mccemoBaHMs SIBUIACh OLCHKA BIIMSHHS KIMHHUYE-
CKHUX M T€HETHUEeCKHX (DAaKTOPOB HA PA3BUTHE OCIOKHEHHH I10-
CJIe YpECKOKHOTO KOPOHAPHOTO BMEIIATEILCTBA HA (JOHE JIBOII-
HOU aHTUTPOMOOIIUTAPHOH TEpaTIHH.

JlmzaitH ncciaenoBaHus - Cirydaii-koHTpoib. OCHOBHAsSI TPyTI-
na Bkirodana 34 (46,57%) OoIbHBIX HIIEMHUYECKOH 0OJIE3HBIO
cepana (MBC) mocne mponemypsl YpecKOKHOTO KOPOHAPHOTO
BMEIIATEIECTBA C KPOBOTCUCHUEM, CPEIHUH BO3PACT COCTABUII
63,25+8,7 ., u3 Hux 22 (65%) myxuun, 12 (35%) >keHIIUH.
Konrpomsryto rpymmy coctaBmu 39 (53,43%) GonmbHBIX BepH-
¢umuposanHoit UBC mocie mporenypsl YpecKOXHOTO KOPO-
HApHOTO BMEIIATEIhCTBA O€3 MPHU3HAKOB KPOBOTEUCHUS, CpPE-
HUI Bo3pacT coctaBmi 63,82+8,9 1., u3 Hux 34 (87%) MyX4HH,
5 (13%) >xeHIuH.

Ha ocHOBaHWM OLEHKM KIMHHKO-Ta0OPAaTOPHBIX Xapak-
TEPHUCTHK PHUCKA PAa3BUTHUS KPOBOTEUEHHUH y OOJIBHBIX HMOCIE

YPECKOKHOTO KOPOHAPHOTO BMEIIATENIbCTBA BBIIBICHO, UTO
MPEJUKTOPAMHU Pa3BUTUSI KPOBOTEUEHHUI y OONBHBIX IOCIE
UKB Ha ¢oHe IBOIHON aHTUTPOMOOIUTAPHON Tepanmuu sB-
nsutnck: skeHckuit mon (OR=3.405, p=0.027), nanuune ca-
xapHoro nuabera (OR=2,399, p=0,046), UMT (OR=1.200,
p=0,038), crentupoBanme kopoHapHbIX aprepuii (OR=1.045,
p=0,030), ypoBens sputpormroB (OR=2.292, p=0.049), ypo-
BeHb TpoMmOormToB (OR=3.964, p=0,048), remornobun (Hb)
(OR=1.333, p=0,042), COD (OR=1.008, p=0,009), dpakmus
BeIOpoca (OR=1.248, p=0.043), ckopocTh KIIyOOIKOBOH (hrTh-
tparmu (OR=1.227, p=0.002). [To maHHEIM TPOBEIEHHOTO Te-
HETHYECKOTO HccienoBanust noaumopgusm rena CYP2C19*17
C/T BorsaBren y 9% marueHToB Ha (pOHE ABOWHOI aHTUTPOM-
OoIMTapHOW Teparmui. AHaJIH3 TeHOTUIIOB B MEPBOW U BTOPOI
TpyNIle CTAaTUCTHYECKH 3HAYMMOM pa3HHUIEI MO reHoTumnam 17
amtenst CYP2C19 we BoisiBiuL. 711 BCEX MCCIICIOBAaHHBIX TTOJH-
Mopduzmos nomydens 3Hadenust Odds Ratio (OR=0.658), 95%
noBepuTenbHbld HHTEpBa 0,145-2,984, uTo MO3BOISIET CYIUTH
00 oTcyTcTBHH accormanuy moauMopdusma rera CYP2C19%17
C PHCKOM pa3BHUTHS KPOBOTEUECHHH.
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