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Background. Inflammatory cytokines and growth factors are involved in various mechanisms of coronary artery disease. 
Clinical studies have shown the correlation between the increase in the level of proinflammatory cytokines and the se-
verity of coronary artery disease, while the data on the role of proinflammatory interleukin IL-8 and anti-inflammatory 
interleukin IL-4 are contradictory.
The aim of the study is to assess the levels of proinflammatory cytokines (IL-8, TNF-α) and anti-inflammatory interleu-
kin  (IL-4) in patients with various forms of coronary artery disease who underwent coronary artery stenting.
Materials and methods. By the method of enzyme-linked immunosorbent assay, the levels of cytokines were determined 
in 30 patients with acute coronary syndrome who underwent primary stenting of the coronary arteries and in 24 patients 
with chronic coronary syndrome who had previously had myocardial infarction with stenting of an infarction-associated 
artery, who were admitted to the clinic for staged stenting of the coronary arteries.
Results. In patients with chronic coronary syndrome the levels of IL-4 a do not exceed the reference values, in patients 
with acute coronary syndrome the levels of IL-4 there was an increase 3,70 ± 0,24 and 240,85 ± 49,25 pg/ml, р ≤ 0,001. 
In patients with chronic coronary syndrome the levels of IL-8 a do not exceed the reference values, in patients with acute 
coronary syndrome the levels of IL-8 there was an increase 7,34 ± 1,29 and 110,33 ± 27,67 pg/ml, р ≤ 0,001.
Conclusion. Most likely the increase in the level of IL-4 has a compensatory character and, along with a slight increase 
in TNF-α, can be considered as a positive factor stabilizing the course of the disease. There may be some relationship 
between of the increase in the level of interleukins in patients with acute coronary syndrome on the degree of stenosis 
of the coronary arteries (90–95%) and impaired myocardial contractility was established.

Keywords: acute coronary syndrome; chronic coronary syndrome; stenting of coronary arteries; interleukin-4; interleukin-8; 
tumor necrosis factor alpha; myocardial infarction.
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Актуальность. Воспалительные цитокины и факторы роста участвуют в различных механизмах развития ишеми-
ческой болезни сердца. Клинические исследования показали корреляцию повышения уровня провоспалительных 
цитокинов с тяжестью ишемической болезни сердца, при этом данные о роли провоспалительного интерлейкина 
IL-8 и противовоспалительного интерлейкина IL-4 противоречивы.
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Цель исследования  — оценить уровни провоспалительных цитокинов (IL-8, TNF-α) и противовоспалительного ин-
терлейкина (IL-4) у пациентов, страдающих различными формами ишемической болезни сердца, которым было 
выполнено стентирование коронарных артерий.
Материалы и методы. Методом твердофазного иммуноферментного анализа определены уровни цитокинов у 30 па-
циентов с острым коронарным синдромом, которым было выполнено первичное стентирование коронарных артерий, 
и у 24 — с хроническим коронарным синдромом, ранее перенесших инфаркт миокарда со стентированием инфаркт-
связанной артерии, которые поступили в клинику для этапного стентирования коронарных артерий.
Результаты. Уровень IL-4 у больных хроническим коронарным синдромом находился в пределах референсных 
значений, в то время как у пациентов с острым коронарным синдромом отмечалось его повышение  — 3,70 ± 0,24 
и 240,85 ± 49,25 пг/мл, при р ≤ 0,001. Уровень IL-8 у пациентов с хроническим коронарным синдромом также на-
ходился в пределах референсных значений, тогда как в группе с острым коронарным синдромом отмечалось его 
повышение — 7,34 ± 1,29 и 110,33 ± 27,67 пг/мл, при р ≤ 0,001. 
Заключение. Вероятнее всего повышение уровня IL-4 имеет компенсаторный характер и, наряду с незначительным 
повышением TNF-α, может рассматриваться как положительный фактор, стабилизирующий течение заболевания. 
Может существовать определенная зависимость между повышением уровня интерлейкинов у пациентов с острым 
коронарным синдромом от степени стенозирования коронарных артерий (90–95 %) и нарушения сократимости 
миокарда.

Ключевые слова: острый коронарный синдром; хронический коронарный синдром; стентирование коронарных артерий; 
интерлейкин-4; интерлейкин-8; фактор некроза опухоли альфа; инфаркт миокарда.

BACKGROUND
Cardiovascular system diseases currently rank 

first in mortality and disability in all economically 
developed countries [2, 4, 16].

Coronary heart disease (CHD) affects a large 
proportion of the population in industrialized coun-
tries and causes more than a third of deaths among 
people aged >35 years [14]. According to Federal 
State Statistics Service, as of June 22, 2019, in 
the structure of mortality from diseases of the 
blood circulatory system, more than half (52.6%) 
of the cases accounted for CHD in 2018 [24]. 
In the same year, myocardial infarction as the cause 
of death was recorded in 54,427 people (6.5% in the 
structure of mortality in diseases of the blood cir-
culatory system). With the widespread introduction 
of invasive treatment for patients with CHD, mor-
tality from myocardial infarction is decreasing [5]; 
however, its indicators in Russia exceed those in 
Europe and North America [4].

Risk factors for CHD include obesity, diabe-
tes, hypertension, high levels of low-density lipo-
protein (LDL), tobacco smoking, cocaine or am-
phetamine abuse, family history, chronic kidney 
disease, human immunodeficiency virus infection, 
autoimmune disorders, and anemia [11]. The main 
etiological factors in the CHD development include 
atherosclerosis, chronic inflammatory lesion with 
infiltration of mononuclear leukocytes, proliferation 

of vascular smooth muscle cells, and accumulation 
of extracellular matrix [13, 23].

Acute coronary pathology includes unstable angi-
na, myocardial infarction (acute coronary syndrome, 
ACS) with and without ST segment elevation, and 
acute myocardial infarction, which differ in the de-
gree of myocardial damage and level of cardiac 
markers [5].

Acute coronary pathology is most commonly 
caused by atherothrombosis, which is triggered by 
damage to the atherosclerotic plaque. Moreover, the 
initial degree of coronary artery stenosis can be 
different, in some cases not reaching hemodynam-
ic significance. A less common cause is coronary 
artery vasospasm (a variant of Prinzmetal angina 
pectoris) caused by endothelial or vascular dysfunc-
tion [12].

Multivessel coronary artery disease (MVCAD) 
is defined as significant stenosis (>70%) of two or 
more large coronary arteries (≥2.5 mm in diameter) 
[8]. Approximately 40%–60% of patients with ST-
segment elevation myocardial infarction have mul-
tivessel coronary disease [21, 22]. However, the 
strategy of myocardial revascularization in patients 
with MVCAD has not yet been ultimately deter-
mined. Simultaneous stenting of all hemodynami-
cally significant stenoses of the coronary arteries or 
only infarction-related artery with subsequent stent-
ing of hemodynamically significant stenoses within 
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the same hospitalization or staged revasculariza-
tion continues to be a subject of discussion [7, 9]. 
A recent meta-analysis (which included 7423 pa-
tients from 10 randomized trials) confirmed a sig-
nificant reduction in the incidence of major adverse 
cardiovascular events in patients with a history of 
complete coronary revascularization (CR) compared 
with infarction-related arterial revascularization. 
The significant decrease was mainly caused by the 
low rate of repeated revascularization in the CR 
group, and a decrease was more pronounced when 
CR was performed during ST-segment elevation 
myocardial infarction rather than in stages [20].

Inflammatory cytokines and growth factors are in-
volved in various pathways of CHD, including tran-
scription activator, mitogen-activated protein kinase, 
and SMAD (transcription factor family) [1, 10, 18]. 
Clinical studies have shown a direct correlation be-
tween an increase in the level of proinflammatory cy-
tokines (interferon-γ, tumor necrosis factor [TNF]-α, 
and interleukin [IL]-2, IL-6, IL-9, and IL-17) 
and CHD severity, determined by coronary angi-
ography. Data on the level of anti-inflammatory 
IL-4 in patients with CHD are contradictory [17]. 
Various studies have highlighted the ambiguous 
role of IL-8 as an indicator of CHD risk. IL-8 is 
a leukocyte chemoattractant that is also present in 
atherosclerotic plaque and can contribute to the 
development of plaque instability by increasing 
leukocyte extravasation and endothelial cell adhe-
sion [3, 15]. Moreover, in ischemic tissues, IL-8 
accelerates neovascularization and promotes an-
giogenesis. Some authors have reported that high 
levels of IL-8 cannot be considered a marker of 
the risk of cardiovascular diseases in the future, 
while they are associated with an increased risk of 
death, regardless of the underlying cause. The main 
properties of IL-8, i.e., being pro-inflammatory and 
anti-ischemic, noted in experimental studies may 
partially explain the discordant association of IL-8 
with the risk of cardiovascular diseases associated 
with atherosclerosis [6, 19].

Thus, inflammatory biomarkers, in particular 
pro- and anti-inflammatory cytokines, play essen-
tial roles in the initiation and development of CHD. 
Their analysis can provide a better understanding 
of the mechanism of vascular lesions and offer the 

most objective markers for predicting outcomes of 
CHD treatment.

The study aimed to assess the levels of pro-in-
flammatory cytokines (IL-8 and TNF-α) and anti-
inflammatory cytokines (IL-4) in patients with vari-
ous forms of CHD, who underwent coronary artery 
stenting.

MATERIALS AND METHODS
The study was performed in accordance with 

Good Clinical Practice and the principles of the 
World Medical Association Declaration of Hel-
sinki on Ethical Principles for Scientific Medical 
Research Involving Human Subjects, as amended 
in 2000. The study protocol was approved by the 
Ethics Committees of all participating centers. Writ-
ten informed consent was obtained from all patients 
before inclusion in the study.

The study enrolled 54 male patients aged 
52–59 years (ACS group) and those aged 45–59 years 
(chronic coronary syndrome [CCS] group). The ex-
clusion criteria were type I and II diabetes mellitus, 
chronic kidney disease requiring renal replacement 
therapy, ongoing inflammatory diseases that could 
affect an additional change in the cytokine sta-
tus, as well as vasospastic and non-coronarogenic 
CHD.

All patients examined were distributed into two 
groups. The ACS group included 30 (55.6%) male 
patients admitted to the clinic with a diagnosis of 
ACS that subsequently progressed to unstable angi-
na pectoris, without a history of myocardial infarc-
tion, with a single-vessel coronary artery disease, 
who underwent primary stenting of the coronary ar-
teries. The CCS group consisted of 24 (44.4%) male 
patients who were admitted to the clinic with CCS 
and had a history of ST-segment elevation myocar-
dial infarction with revascularization of the infarct-
dependent artery with drug-eluting stents within the 
previous 2–6 months. This group underwent staged 
(planned) stenting of hemodynamically significant 
stenoses.

All patients underwent a comprehensive clini-
cal examination. Before coronary angiography, the 
blood levels of pro-inflammatory cytokines (TNF-α 
and IL-8) and anti-inflammatory interleukin (IL-4) 
were measured. The enzyme-linked immunosorbent 
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Table 1 / Таблица 1
The degree of stenosis coronary arteries in different patients groups with acute coronary syndrome and chronic coronary 
syndrome
Степень стеноза коронарных артерий в группах пациентов с острым коронарным синдромом и хроническим 
коронарным синдромом

The degree of stenosis 
coronary arteries / 

Степень стеноза ко-
ронарных артерий 

Group / 
Группа 

Left anterior 
descending artery / 

Передняя межжелу-
дочковая артерия

Left circumflex 
artery / Огибающая 

артерия

Right coronary 
artery / Правая 

коронарная артерия

Outcome / 
Итого 

70–80%
1 3 (10%) 0 3 (10%) 6 (20%)

2 0 0 0 0

80–90%
1 3 (10%) 3 (10%) 0 6 (20%)

2 4 (17%) 12 * (50%) 4 (17%) 20 * (83%)

90–95%
1 6 (20%) 0 12 (40%) 18 (60%)

2 0 0 4 (17%) 4 * (17%)

Total / Всего
1 12 (40%) 3 (10%) 15 (50%) 30 (100%)

2 4 (17%) 12 * (50%) 8 (33%) 24 (100%)

* Differences with group 1 are statistically valid at р ≤ 0.01.
* Различия относительно 1-й группы статистически значимы при р ≤ 0,01.

assay with the use of reagents (indirect fluorescent 
antibody [IFA]-IL-4, IFA-IL-8, and IFA-TNF-α] 
produced by Cytokin (St. Petersburg) was applied 
on the Uniplan apparatus (CJSC Picon, Russia). The 
degree of stenosis of the coronary arteries was as-
sessed using the standard Stenosis Analysis software 
installed on GE Healthcare angiography (Chicago, 
IL, USA). The ejection fraction was calculated with 
a two-dimensional Echo-CG according to the Simp-
son method.

Obtained data were processed on a personal com-
puter using IBM SPSS Statistics (IBM Corp., Ar-
monk, NY, USA). Student’s t-test was used to assess 
the differences between the two groups of values 
of indicators with normal distribution. Differences 
were considered significant at p ≤ 0.01.

RESULTS AND DISCUSSION
Patients from both groups were distributed ac-

cording to the degree of stenosis and localization of 
coronary artery lesions. Circumflex artery stenosis 
was recorded more often in the CCS group than 
in the ACS group (p ≤ 0.01). Moreover, 80%–90% 
stenosis of the coronary artery was diagnosed in 

83% of the cases (p ≤ 0.01). In the ACS group, 
90%–95% stenosis of the coronary artery (p ≤ 0.01) 
was revealed in 60%, anterior interventricular artery 
in 40%, and right coronary artery in 50% of all 
cases (Table 1).

The degree of stenosis was higher in patients 
with ACS and single-vessel coronary artery disease, 
who underwent primary stenting of the coronary 
arteries, than in patients with CCS having a his-
tory of ST-segment elevation myocardial infarction 
with revascularization of the infarction-dependent 
artery with drug-eluting stents within the previous 
2–6 months (Table 1). Moreover, circumflex artery 
lesion was noted less often in the ACS group.

Left ventricular ejection fraction was preserved 
in all patients of the CCS group (54%–63%). 
The ACS group had preserved and an intermediate 
left ventricular ejection fraction (48%–62%). The 
average group value of the ejection fraction in the 
ACS group with unstable angina pectoris was sig-
nificantly lower than in the CCS group with sta-
ble angina pectoris (50.5 ± 0.7 versus 59 ± 0.6%) 
(p ≤ 0.001). Impaired myocardial contractility was 
recorded in 18 (60%) patients of the ACS group 
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Table 2 / Таблица 2
Risk Factors CAD in different patients groups with acute coronary syndrome and chronic coronary syndrome
Факторы риска ишемической болезни сердца в группах пациентов с острым коронарным синдромом и хро-
ническим коронарным синдромом

Indication /
Показатели

Group 1 / 1-я группа
(n = 30)

Group 2 / 2-я группа
(n = 24)

Statistics significance of dif-
ferences (t) / Статистическая 

значимость различий (t)n % n %
Hyperlipidemia (LDL > 1.8 mmol/L) /
Гиперлипидемия (ЛПНП > 1,8 ммоль/л)

24 80 6 25 р ≤ 0.001 
(4.7)

Hypertensive disease 3 stage / 
Гипертоническая болезнь 3-й стадии

5 16.7 24 100 р ≤ 0.001 
(4.4)

Chronic obstructive pulmonary disease /
Хроническая обструктивная болезнь легких

7 23 3 12.5 p > 0.05 
(1.0)

Smoking /
Табакокурение

23 76.7 10 41.7 р ≤ 0.05 
(2.7)

Obesity I–II stage /
Ожирение I–II степени

14 46.7 6 25 p > 0.05 
(1.7)

Note. LDL – low density lipoproteins. 
Примечание. ЛПНП — липопротеиды низкой плотности.

Table 3 / Таблица 3
Level of cytokine in different patients groups with acute coronary syndrome and chronic coronary syndrome
Уровень цитокинов в группах пациентов с острым коронарным синдромом и хроническим коронарным син-
дромом

Indication /
Показатели

Group 1 / 1-я группа
(n = 30)

Group 2 / 2-я группа
(n = 24)

Statistics significance of dif-
ferences (t) / Статистическая 

значимость различий (t)

IL-4 (0–4 pg/ml / пг/мл)* 240.85 ± 49.25 3.70 ± 0.24 р ≤ 0.001 
(4.8)

IL-8 (0–10 pg/ml / пг/мл)* 110.33 ± 27.67 7.34 ± 1.29 р ≤ 0.01 
(3.7)

TNF-α (0–6 pg/ml / пг/мл)* 0.81 ± 0.45 0.04 ± 0.004 p > 0.05 
(1.7)

Note. * Reference interval according to laboratory data.
Примечание. * Референсный интервал по данным лаборатории.

and only in 4 (17%) patients of the CCS group 
(p ≤ 0.01).

According to the anamnesis, the risk factors for 
CHD were established in patients with ACS and 
CCS (Table 2).

Hyperlipidemia and tobacco smoking signifi-
cantly more often occurred in the ACS group (p ≤ 
0.05–0.001). In the CCS group, the stage 3 hyper-
tensive disease was noted in all patients with CCS 
(p ≤ 0.001). The presence of chronic obstructive 
pulmonary disease and obesity grades I–II was not 
significantly different between the groups, and a 
tendency to their increase was only found in the 
ACS group (Table 2).

In the CCS group, a more favorable situation with 
regard to hyperlipidemia was associated with mainte-
nance therapy with statins, which included in the com-
plex treatment of myocardial infarction complications.

The CCS group had no significant change in 
the level of both pro-inflammatory and anti-inflam-
matory cytokines (Table 3). Their IL-4, IL-8, and 
TNF-α levels were within the reference interval. 
By contrast, the ACS group had very high mean 
group indicators of both pro-inflammatory IL-8 and 
anti-inflammatory IL-4 (Table 3).

As a result, the differences in the IL-8 and 
IL-4 levels between the groups were significant 
(p ≤ 0.01–0.001) with an increase in the IL level 



oriGiNal StUdiES / оРигинальные СТаТьи

◆ Педиатр. 2021. Т. 12. Вып. 2 / Pediatrician (St. Petersburg). 2021;12(2)   iSSN 2079-7850 

10

in the ACS group. Moreover, in 18 (60%) patients 
with ACS, the levels of IL-4 and IL-8 were higher 
than the reference values. The increase in the IL-4 
level was probably of a compensatory property to 
proinflammatory cytokines and can be considered 
a positive factor in stabilizing the disease course. 
No significant change was noted in the levels of 
TNF-α in patients with ACS, which can also be con-
sidered a factor that facilitates the course of ACS.

According to echocardiography data, all patients 
with increased IL levels had 90%–95% coronary ar-
tery stenosis and impaired myocardial contractility. 
By contrast, IL levels in patients with ACS having 
70%–90% stenosis did not increase. In the clinical 
analysis of blood in patients with increased IL lev-
els, the erythrocyte sedimentation rate was higher in 
patients with ACS having normal IL level than in 
those with CCS.

CONCLUSIONS
1. In patients with ACS, levels of both pro-inflam-

matory IL-8 and anti-inflammatory IL-4 were 
increased. The increase in IL-4 level was most 
probably of a compensatory nature. In patients 
with CCS, the levels of IL-4 and IL-8 were within 
the reference values.

2. In patients with ACS, which subsequently pro-
gressed into unstable angina pectoris, and in pa-
tients with CCS, the level of TNF-α was not in-
creased.

3. A higher degree of stenosis of the coronary arter-
ies in combination with a disorder of local myo-
cardial contractility leads to higher levels of IL-4 
and IL-8, which may indicate a more extensive 
inflammatory response that resulted in the devel-
opment of ACS.

REFERENCES
1. Алексеев В.В., Алипов А.Н., Андреев В.А., и  др. 

Медицинские лабораторные технологии: руковод-
ство по  клинической лабораторной диагностике. 
В  2-х  томах. – М.: ГЭОТАР-Медиа, 2013. – 792 с. 
[Alekseev VV, Alipov AN, Andreev VA, et al. Meditsinskie 
laboratornye tekhnologii: rukovodstvo po kliniches-
koi laboratornoi diagnostike. V 2-kh tomakh. Moscow: 
GEHOTAR-Media., 2013. 792 p. (In Russ.)]

2. Глущенко В.А., Ирклиенко Е.К. Сердечно-сосуди-
стая заболеваемость  — одна из  важнейших про-
блем здравоохранения // Медицина и организация 

здравоохранения. – 2019. – Т. 4. – № 1. – С. 56–63. 
[Glushhenko VA, Irklienko EK. Cardiovascular mor-
bidity – one of the most vital problems of modern 
health care. Medicine and health care organization. 
2019;4(1):56-63. (In Russ.)]

3. Данилова Л.А., Башарина О.Б., Красникова Е.Н., 
и  др. Справочник по  лабораторным методам ис-
следования. М.: Питер, 2003. – 733 с. [Danilova LA, 
Basharina OB, Krasnikova EN, et al. Spravochnik po 
laboratornym metodam issledovaniya. Moscow: Piter, 
2003. 733 p. (In Russ.)]

4. Кардиоваскулярная профилактика 2017. Нацио-
нальные рекомендации. [Интернет]. М., 2017.  – 
288 с. [Kardiovaskulyarnaya profilaktika 2017. 
Natsional’nye rekomendatsii. [Internet]. Moscow, 
2017. 288 p. (In Russ.)] Доступ по ссылке: https://
scardio.ru/content/Guidelines/Cardiovascular-
prof-2017.pdf

5. Староверов И.И., Шахнович Р.М., Гиляров М.Ю., и др. 
Евразийские клинические рекомендации по диагно-
стике и  лечению острого коронарного синдрома 
с подъемом сегмента ST (ОКСпST)  // Евразийский 
кардиологический журнал. – 2020. – № 1. – C. 4–77. 
[Staroverov II, Shakhnovich RM, Gilyarov MYu, et al. Eur-
asian clinical guidelines on diagnosis and treatment of 
acute coronary syndrome with st segment elevation 
(STEMI). Eurasian Heart Journal. 2020;(1):4-77. (In Russ.)] 
https://doi/org/10.38109/2225-1685-2020-1-4-77

6. Щеглов Д.С., Василенко В.С., Авдеева М.В. Состояние 
клеточного и гуморального иммунитета у больных 
с мультифокальным атеросклеротическим пораже-
нием различных сосудистых бассейнов // Медицина: 
теория и практика. – 2017. – Т. 2. – № 3. – С. 3–7. 
[Shcheglov DS, Vasilenko VS, Avdeeva MV, et al. Cel-
lular and humoral immunity in patients with multi-
focal atherosclerosis. Medicine: theory and practice. 
2017;2(3):3-7. (In Russ.)]

7. Bajraktari G, Jashari H, Ibrahimi P, et al. Complete 
revascularization for patients with ST-segment eleva-
tion myocardial infarction and multivessel coronary 
artery disease: a meta-analysis of randomized trials. 
Coron Artery Dis. 2018;29(3):204-215. https://doi.
org/10.1097/MCA.0000000000000602

8. Cui K, Lyu S, Song X, et al. Long-Term Safety and Ef-
ficacy of Staged Percutaneous Coronary Intervention 
for Patients with ST-Segment Elevation Myocardial 
Infarction and Multivessel Coronary Disease. Am J Car-
diol. 2019;124(3):334-342. https://doi.org/10.1016/j.
amjcard.2019.04.048

9. Elgendy IY, Mahmoud AN, Kumbhani DJ, et al. Com-
plete or culprit-only revascularization patients with 
multivessel coronary artery disease undergoing per-
cutaneous coronary interven- tion for: a pairwise 
and network meta-analysis of randomized trials. 



◆ Педиатр. 2021. Т. 12. Вып. 2 / Pediatrician (St. Petersburg). 2021;12(2)  eiSSN 2587-6252 

oriGiNal StUdiES / оРигинальные СТаТьи 11

Vadim A. Gostimskiy — Postgraduate Student, Department 
of Hospital Therapy with Military Therapy and Occupational 
Medicine Courses. St. Petersburg State Pediatric Medical 
university, Ministry of Health of the Russian Federation, 
Saint Petersburg, Russia. E-mail: gostimsky@hotmail.com.

Вадим Александрович Гостимский — аспирант, 
кафедра госпитальной терапии с курсом ВПТ 
и профессиональных болезней. ФГБОУ ВО «Санкт-
Петербургский государственный педиатрический медицин-
ский университет» Минздрава России, Санкт-Петербург, 
Россия. E-mail: gostimsky@hotmail.com.

Vladimir S. Vasilenko — MD, PhD, Dr. Sci. (Med.), Professor, 
Head Department of Hospital Therapy with Military Therapy 
and Occupational Medicine Courses. St. Petersburg State Pe-
diatric Medical university, Ministry of Health of the Russian 
Federation, Saint Petersburg, Russia. E-mail: vasilenkovladi@
yandex.ru.

Владимир Станиславович Василенко — д-р мед. наук, про-
фессор, заведующий кафедрой госпитальной терапии 
с курсом ВПТ и профессиональных болезней. ФГБОУ ВО 
«Санкт-Петербургский государственный педиатрический 
медицинский университет» Минздрава России, Санкт-
Петербург, Россия. E-mail: vasilenkovladi@yandex.ru.

◆ Information about the authors  ◆ Информация об авторах

JACC Cardiovasc Interv. 2017;10(4):315-324. https://
doi.org/10.1016/j.jcin.2016.11.047.

10. Fioranelli M, Bottaccioli AG, Bottaccioli F, et al. Stress 
and inflammation in coronary artery disease: a review 
psychoneuroendocrineimmunology-based. Front Im-
munol. 2018;6(9):2031. https://doi.org/10.3389/
fimmu.2018.02031

11. George J, Mathur R, Shah AD, et al. Ethnicity and 
the first diagnosis of a wide range of cardiovas-
cular diseases: Associations in a linked electronic 
health record cohort of 1 million patients. PLoS One. 
2017;12(6): e0178945. https://doi.org/10.1371/jour-
nal.pone.0178945

12. Helwani MA, Amin A, Lavigne P, et al. Etiology of 
Acute Coronary Syndrome after Noncardiac Surgery. 
Anesthesiology. 2018;128(6):1084-1091. https://doi.
org/10.1097/ALN.0000000000002107

13. Khera AV, Kathiresan S. Is coronary atheroscle-
rosis one disease or many? Setting realistic ex-
pectations for precision medicine. Circulation. 
2017;135(11):1005-1007. https://doi.org/10.1161/
CIRCuLATIONAHA.116.026479

14. Kolkailah AA, Alreshq RS, Muhammed AM, et al. 
Transradial versus transfemoral approach for di-
agnostic coronary angiography and percutaneous 
coronary intervention in people with coronary artery 
disease. Cochrane Database Syst Rev. 2018;18(4): 
CD012318. https://doi.org/10.1002/14651858.
CD012318.pub2

15. Martins TB, Anderson JL, Muhlestein JB, et al. Risk 
factor analysis of plasma cytokines in patients with 
coronary artery disease by a multiplexed fluorescent 
immunoassay. Am J Clin Pathol. 2006;125(6):906-913. 
https://doi.org/10.1309/Q3E6-KF0Q-D3u3-YL6T.

16. Mc Namara K, Alzubaidi H, Jackson JK. Cardiovas-
cular disease as a leading cause of death: how are 
pharmacists getting involved? Integr Pharm Res Pract. 
2019;8:1-11. https://doi.org/10.2147/IPRP.S133088

17. Min X, Lu M, Tu S, et al. Serum cytokine pro-
file in relation to the severity of coronary artery 

disease. Biomed Res Int. 2017;(7):1-9. https://doi.
org/10.1155/2017/4013685

18. Mirzaei H, Ferns GA, Avan A. Chapter Two  – cyto-
kines and microRNA in coronary artery disease. Adv 
Clin Chem. 2017;82:47-70. https://doi.org/10.1016/
bs.acc.2017.06.004

19. Moreno Velásquez I, Gajulapuri A, Leander K, et al. Serum 
IL8 is not associated with cardiovascular events but with 
all-cause mortality. BMC Cardiovasc Disord. 2019;19(1):34. 
https://doi.org/10.1186/s12872-019-1014-6

20. Osman M, Khan Su, Farjo PD, et al. Meta-analysis com-
paring complete versus infarct-related artery revas-
cularization in patients with ST-elevation myocardial 
infarction and multivessel coronary disease. Am J Car-
diol. 2019;125(4):513-520. https://doi.org/10.1016/j.
amjcard.2019.11.017

21. Pimor A, Auffret V, Didier R, et al. Immediate com-
plete revascularization in patients with ST-segment 
elevation myocardial infarction and multivessel 
disease treated by primary percutaneous coronary 
intervention: Insights from the ORBI registry. Arch 
Cardiovasc Dis. 2018;111(11):656-665. https://doi.
org/10.1016/j.acvd.2017.08.005

22. Pineda AM, Carvalho N, Gowani SA, et al. Managing 
multivessel coronary artery disease in patients with 
ST-elevation myocardial infarction: a comprehensive 
review. Cardiol Rev. 2017;25(4):179-188. https://doi.
org/10.1097/CRD.0000000000000110.

23. Pothineni NVK, Subramany S, Kuriakose K, et al. In-
fections, atherosclerosis, and coronary heart disease. 
Eur Heart J. 2017;38(43):3195-3201. https://doi.
org/10.1093/eurheartj/ehx362

24. Естественное движение населения в разрезе 
субъектов Российской Федерации за январь–
декабрь 2018 года [интернет]. [Estestvennoe 
dvizhenie naseleniya v razreze sub"ektov Rossiis-
koi Federatsii za yanvar'–dekabr' 2018 goda [in-
ternet]] Режим доступа:  https://www.gks.ru/free_
doc/2018/demo/edn12-18.htm. Ссылка активна на 
16.06.2021.



oriGiNal StUdiES / оРигинальные СТаТьи

◆ Педиатр. 2021. Т. 12. Вып. 2 / Pediatrician (St. Petersburg). 2021;12(2)   iSSN 2079-7850 

12

◆ Information about the authors  ◆ Информация об авторах

Elena A. Kurnikova — MD, PhD, Cand. Sci. (Med.), Head of Re-
gional Vascular Center City Hospital No. 26, Saint Petersburg, 
Russia. E-mail: kurnikovaelena221281@yandex.ru

Елена Анатольевна Курникова — канд. мед. наук, руко-
водитель регионального сосудистого центра. СПбГБУЗ 
«Городская больница № 26», Санкт-Петербург, Россия. 
E-mail: kurnikovaelena221281@yandex.ru

Sergey V. Shenderov — Cand. Sci. (Med.), Head of separation 
endovascular surgery City Hospital No. 26, Saint Petersburg, 
Russia. E-mail: S.shenderov@mail.ru.

Сергей Валерьевич Шендеров — канд. мед. наук, заведующий 
отделением рентгенохирургических методов диагностики 
и лечения, СПбГБУЗ «Городская больница № 26», Санкт-
Петербург, Россия. E-mail: S.shenderov@mail.ru.

Ol’ga P. Gurina — MD, PhD, Cand. Sci. (Med.), Senior 
Researcher laboratory of medical-social problems in 
pediatric. St. Petersburg State Pediatric Medical university, 
Ministry of Health of the Russian Federation, 
Saint Petersburg, Russia. E-mail: ol.gurina@yandex.ru

Ольга Петровна Гурина — канд. мед. наук, старший научный 
сотрудник лаборатории «Медико-социальных проблем в пе-
диатрии». НИЦ ФГБОУ ВО «Санкт-Петербургский государствен-
ный педиатрический медицинский университет» Минздрава 
России, Санкт-Петербург, Россия. E-mail: ol.gurina@yandex.ru.


