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Abstract

Introduction. COVID-19 is not just a respiratory infection, but a systemic disease that harms the entire body, including
the heart and blood vessels. The cause of occlusion, in most cases, is not atherosclerosis, but fibrosis or thrombosis in the
area of coronary artery stenting. Early detection of restenosis and its prevention are important tasks for the healthcare
system which causes great interest in this issue.

The aim is to study the problems of restenosis and thrombosis of the coronary arteries after coronavirus infection
according to the literature data.

Materials and methods. For the search and analysis of scientific data, we used databases and web resources:
MEDLINE, Pubmed, Google Scholar, Cyberleninka, and eLIBRARY. For the literature review, we used sources published
from 2019 to 2022. Scientific articles were used that correspond to the topic and the basic context of the study.

Results. COVID-19 contributed to a change in the course of myocardial infarction in patients with previous myocardial
revascularization. The frequency of stent thrombosis has a positive correlation with the severity of the coronavirus infection.
Previous myocardial revascularization procedures significantly increase the risk of death in patients with coronavirus
infection.

Conclusion. SARS-CoV-2 infection activates inflammatory mechanisms that potentially create a prothrombotic
environment and increase the risk of local microthromboembolism and all types of stent thrombosis. Patients after
percutaneous coronary intervention with active COVID-19 infection and symptoms of the acute coronary syndrome are more
likely to have stent thrombosis.

Keywords: Coronary stent thrombosis, Myocardial revascularization, COVID-19.
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Beegenune. COVID-19 — 370 He mpocTo pecnupaTopHas MHAEKUMS, a CUCTeMHOe 3aboneBaHne, nopaxarollee Becb
OpraHuam, BKMoYas cepgue v cocyabl. [MpuyvHON OKKMIO3MM B BOMBLUMHCTBE Cry4yaeB SBMSETCS HE aTepocknepos, a
ubpo3 unm TpombBos B 0BMACTW CTEHTMPOBAHMS KOPOHApHbIX apTepui. PaHHee BbifBMEHWe pecTeHo3a W ero
npodunakTika SBNSKOTCH BAXHON 3aAadel NpakTUYEeCKOro 30paBoOXPaHEHMS, YTO Bbl3blBAET HOMbLLOI UHTEPEC K 4AHHOMY
BOMpOCY.

Llenb: n3yuntb npobnembl pecteHo3a u Tpombo3a KopoHapHbIX apTePK NOCNe KOPOHABMPYCHOM MHAEKLMM MO AaHHBIM
nuTepatypsl.

Matepuanbl u metogbl. [Ing noucka W aHanm3a Hay4HbIX AaHHbIX MCNONb30BanuUCh 6asbl AaHHbIX W BEG-pecypebi:
MEDLINE, Pubmed, Google Scholar, Cyberleninka n eLIBRARY. [ina o63opa nutepatypbl MCMONb30BANNCL UCTOYHMKM,
onybnukoBaHHble ¢ 2019 no 2022 rog. Vcnonb3oBanucb HayyHble CTaTbil, COOTBETCTBYHOLLME TEME N OCHOBHOMY KOHTEKCTY
“CCneaoBaHus.

Pesynbtatbl. COVID-19 cnoco6cTBOBanN U3MEHEHWIO TEYEHUS MHaPKTa MUOKapaa y NauMeHTOB C NpeaLecTByIoLLen
peBackynspusaumen muokapga. Yacrtota tTpombosa CTeHTa MMEET MOMOXUTENBHYK KOPPENALMIO C TSKECTHIO TeYEHWs
KOpPOHaBMPYCHON UH(beKLmn. PaHee npoBefeHHbIE NPOLeaypbl PeBacKyNspu3aLm MMokapaa 3HaYuTeNbHO NOBbILIAIOT PUCK
neTarnbHOro 1cxoda y NauueHToB C KOPOHABUPYCHOM MHMEKLMEN.

3akntoyenue. VHpekums SARS-CoV-2 akTuBupyeT BOCMANMTENbHbIE MEXAHW3MbI, KOTOPbIe MOTEHLMANbHO CO3aatoT
NpOTPOMOOTHYECKYI0 CPEdy U MOBBLILIAKT PUCK NMOKANBbHOA MUKPOTpOMOOaMOommMM M Bcex TwnoB Tpombosa cTeHTa. Y
NaLMeHTOB NOCNE YPECKOKHOrO KOPOHAPHOrO BMeELLATENbCTBa C akTuBHOM MH(ekumen COVID-19 u cumntomamn ocTporo
KOPOHapHOro CHHAPOMA Yalle pa3BMBaeTcs TPOMO03 CTeHTa.

Kntoyeenie cnosa: Tpombo3 KopoHapHo20 cmeHma, Pesackynspusayus muokapda, COVID-19.
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Kipicne. COVID-19 - 6yn xai faHa pecnupaTopriblk MHDeKUMs emec, Oykin geHere, COHbIH, iLLIHAE XyPEK MeH KaH
TamblpnapblHa acep eTeTiH yieni aypy. Ken argaiga OKkMi3MsHbIH, ceb6ebi aTepocknepo3 emec, KOpPOHapIbIK,
apTepusnapgbl CTeHTauusnay anmarbiHgarbl (ubpo3 Hemece Tpombo3 Gonbin Tabbinagbl. PecteHo3abl epTe aHbikTay
XaHEe OHblH, anfblH any AeHcaynbik CakTay ToxipubeciHiH, MaHbi3gbl MiHAeT 6onbin Tabbinaael, byn Macenere yrkeH
KbI3blFyLLbINbIK TYAbIpaabl XaHe 0Cbl Macene bombiHLWa aaebueTTepai LWony yiliH Heris bonagp!.

3eptTey MakcaTbl aaebueTtTepre CoWkeC KOpPOHABMPYCTbIK WMH(EeKUMsOaH KewiHri KOpOHapnblk apTepusnapibliH,
PECTEHO3bl MeH TPOMOO3bl MaCenenepiH 3epTTey.

Matepuanpap meH agictep. fbifbiMv gepekTepdi i3gey asHe Tangay ywiH manimeTTep Gasackl MeH Beb-pecypcTap
nanpananbingsl: MEDLINE, Pubmed, Google Scholar, Cyberleninka xaHe eLIBRARY. 9aebuetti wony ywid 2019-2022
KblNAap apanblFblHOa XapusnaHsaH Oepekke3dep MandanaHbingbl. TakbIpbiNka XoHE 3epTTeyadiH, HEri3ri KOHTEKCiHe
CaliKec KeneTiH FbiNbIMK Makananap naiganaHbingbl.

Hatnxenepi. COVID-19 bypbiH Muokaps pesackynsapusaupscel 6ap Haykactapaa MUokapL MHGAPKTICi afbIMbIHbIH,
e3repyiHe biknan eTTi. CTeHT TPOMBO3bIHbIH, XUiNiri KOPOHABUPYCTbIK MHAEKLMSHBIH, aybIPrbIFBIMEH OH, KOppensuusFa ve.
BypbIHFbl MMOKapATHl peBackynsipusauusnay npoueypanapbl KOpOHaBMPYCTbIK WHAeKUMsAckl Bap Haykactapga enim
KayniH anTapnbikTai apTTbipagbl.

KopbITbiHAbL.  SARS-CoV-2  WHekuMsicbl  NMPOTPOMOOTMKANbIK, ~ OpTaHbl  TyAbIPATbIH  XoHe  KepriiKTi
MWKPOTPOMBO3MBONMUSAHBIH, XXaHE CTEHT TPOMOO3bIHbIH, HapnbIk TyPrepiHiK, KayniH apTTbipaTbiH KabblHY MeXaHW3MAEpiH
Bencenpipeni. bencengi COVID-19 wHekumsicbl XaHe Xeden KOpoHapnbl cuHapom Genrinepi 6ap Tepi apkpinbl
KOpOHapIbIK apanacyaaH KeliHri Haykactapaa CTEHT TPOMOO3bIHbIH, 4aMy bIKTUMaNbIFbl XOFapbl.

TytiHOi ce3dep: KopoHapsblx cmeHm mpomb03bl, MUokapOmbiy pesackynsapusayusicsl, COVID-19.
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Introduction heart and blood vessels. According to statistics,
Cardiovascular disease (CVD) still occupies a leading  cardiovascular complications occur in more than 70% of
position in the list of causes of death worldwide [10, 33]. people who have had COVID-19. Even six months after
Nearly 12 million people die each year from coronary heart ~ recovery, doctors diagnose serious cardiovascular
disease (CHD) and stroke. According to the forecasts of the ~ consequences in patients: acute coronary syndrome,
World Health Organization (WHO), over the next 10 years,  arrhythmias, increased blood pressure, thrombosis, and
this figure will increase to 23.6 million people. other serious complications. Today, the impact of a
To date, the leading position among invasive  previous COVID-19 infection on long-term consequences in
techniques for the treatment of CHD is occupied by  people with cardiovascular pathology remains not fully
percutaneous coronary interventions (PCl). Despite the  understood. The issue of the course of diseases of the
modernization of PCl technology, the incidence of  cardiovascular system and the choice of therapy after
restenosis and thrombosis in the area of coronary artery  suffering from COVID-19 is also acute.
stenting remains very high [35]. The cause of occlusion, in In a tense epidemiological situation, patients who have
most cases, is not atherosclerosis, but fibrosis or  undergone myocardial revascularization are the least
thrombosis in the area of coronary artery stenting. Early  protected, as they are at risk of restenosis and thrombosis
detection of restenosis and its prevention are important  of the stand. In addition to clinical factors, COVID-19 affects
tasks for practical health care, which causes great interest ~ various aspects of the quality of life of such patients;
in this issue and serves as the basis for a literature review  therefore, it is important to study the quality of life and the
on this issue [23]. influence of various factors on the physical and emotional
COVID-19 is not just a respiratory infection, but a  state of patients with coronary artery disease who
systemic disease that harms the entire body, including the ~ underwent ACS in the long-term period after myocardial

14



Hayxa u 3apaBooxpanenne, 2022, 5 (T.24)

AKTYAJIBHAS TEMA - COVID-19

revascularization against the backdrop of the COVID-19
pandemic.

Aim: to study the problems of restenosis and
thrombosis of the coronary arteries after coronavirus
infection according to the literature.

Search strategy

For the search and analysis of scientific data, we used
databases and web resources: MEDLINE, Pubmed, Google
Scholar, Cyberleninka, and eLIBRARY. For the literature
review, we used sources published from 2019 to 2022.
Scientific articles were used that correspond to the topic
and the basic context of the study. During the selection of
literature for writing an article, preference was given to
publications in peer-reviewed publications. During the
primary analysis, a general array of articles was selected,
which was filtered for compliance with keywords and
context. As a result of the primary selection, 124 literary
sources were identified, of which 28 publications were the
basis of the analytical material for this article. Inclusion
criteria: reports of randomized and cohort studies,
systematic reviews and meta-analyses, diagnostic and
treatment protocols, and articles in English and Russian.
Exclusion criteria: personal communications, newspaper
publications, abstracts, and articles with fuzzy conclusions.

Results and discussion.

Myocardial revascularization is the restoration of the
coronary arteries using a surgical operation. Such
operations include percutaneous coronary intervention
(stenting and angioplasty). As a result of improvements in
the technology of percutaneous coronary interventions,
mortality from coronary artery disease has decreased. At
the same time, the widespread use of PCl has led to the
formation of the problem of repeated adverse
cardiovascular events, regardless of the quality of the
intervention [13]. The main causes of recurrent myocardial
ischemia after PCI are restenosis, stent thrombosis,
incomplete revascularization, and progressive
atherosclerosis of the coronary arteries [2; 47].

Predictors of thrombosis and restenosis of the
stent.

Approximately 5 million percutaneous coronary
interventions are performed worldwide every year.
Complications associated with stenting are relatively rare
but represent a serious problem for the patient's life. One of
the formidable complications is thrombosis and restenosis
of the stent. Mortality, in this case, is 5-45%, and the
recurrence rate is 15-20% within 5 years [48].

Stent thrombosis is a rare, severe complication of
coronary interventions with high mortality. Stent thrombosis
is considered to be the presence of acute myocardial
ischemia after stent implantation in the presence of
angiographic signs of occlusive and non-occlusive
thrombosis [32, 39]. Factors leading to thrombosis of the
stand are individual for each patient. These include
endothelial  structure,  hypersensitivity,  inflammatory
reactions, blood rheology, platelet reactivity, coagulation
factors, physical and mechanical properties of the stent,
and the influence of these various factors on blood flow
hydrodynamics. The conducted studies show that the
elimination of risk factors leads to a significant reduction in
the incidence of stent thrombosis both in the early and late
periods after stent implantation. Most stent thromboses
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develop within the first 30 days after PCI. The expected
incidence of early stent thrombosis is ~1%, late stent
thrombosis is 0.2% - 0.6%. Most alarming is the fact that
acute stent thrombosis has a mortality rate of 20% to 45%
and an incidence of myocardial infarction (MI) of 50% to
70%. In addition, about 20% of patients with stent
thrombosis will have a second episode within 2 years [42].
The incidence of early and late stent thrombosis in non-
drug-eluting and drug-eluting stents are similar, but the
incidence of very late stent thrombosis is more common in
first-generation drug-eluting stents [17].

Restenosis is a narrowing in the stented area with
difficulty in coronary blood flow during control coronary
angiography [38]. After stent implantation, restenosis
develops mainly during the first three months [1].
Restenosis occurs due to intimal hyperplasia in the stent,
which leads to myocardial ischemia. With the introduction of
coronary drug-eluting stents, the likelihood of restenosis
and, consequently, re-interventions has decreased
significantly [27]. The prevalence of restenosis after stent
implantation of bare metal coronary stents is approximately
20-35%, on the contrary, the use of drug-eluting stents has
led to a further decrease in the occurrence of restenosis to
5%-10% [41].

Studies based on the obtained angiographic data show
that neointimal hyperplasia after implantation of bare metal
coronary stents (Bare Metal Stent - BMS) reaches its
maximum 6 months after implantation of the stent. After
stenting a drug-eluting stent (DES), the dynamics of
restenosis development look somewhat different. In a
significant series of observations based on the evaluation of
angiographic results, the researchers found that the
process of endothelialization of the drug-eluting stent
continues in the long-term follow-up period from 6-8 months
to 2 years and is manifested by the presence of areas of the
metal structure of the stent that is not covered by
endothelium [9]. As a rule, in the zone of implantation of the
coronary stent, the endothelial layer is exposed,
hemorrhage under the intima, rupture of the intima, and
barotrauma of the inner membrane of the elastic layer [4,
45].

At the same time, in some patients, the severity of
damage to the arterial wall during stent implantation differs,
which is due to the morphological features of the structure
of the vessel wall. The most pronounced damage is
observed in the case of significant atherosclerotic changes
in the coronary arteries with fibrosis and calcium inclusions.
As a result, inflammation develops in the area of damage to
the arterial wall, installed by the coronary stent. Further, in
the places of microdamage of the artery, cells migrate -
inflammation mediators - neutrophils, monocytes and at the
same time the accumulation of a large number of platelets,
and in a later phase - macrophages and lymphocytes [3,
14]. The accumulation of activated leukocytes in the stent
implantation zone causes the secretion of inflammatory
cytokines: interleukins, which, in turn, induce the migration
of smooth muscle cells from the media to the intima, as well
as their accumulation and proliferation [20,44, 49].

The pathogenesis of COVID-19-associated
cardiovascular complications.

With coronavirus infection, the pathophysiological
mechanisms of damage to the cardiovascular system are
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chronic inflammation, autoimmune reactions, dysregulation
of the renin-angiotensin-aldosterone system, vascular
damage, and hypercoagulability with thrombus formation in
the vessels [28, 31]. Consider several reasons for the
development of heart complications after COVID-19;

- Damage to the heart and blood vessels directly by the
SARS-CoV-2 virus.

- Damage to the heart and blood vessels against the
background of a general inflammatory response.

- Failure of the cardiovascular system due to respiratory
failure, and lack of potassium and magnesium.

- Negative effects on the cardiovascular system of
drugs used to treat coronavirus [37, 46].

Mechanisms of damage to the immune system in
COVID-19: induction of the production of interferon,
interleukin 2 and 7, stimulation of granulocyte activity, and
production of tumor necrosis factor [7], which leads to
uncontrolled intravascular hyperinflammation with impaired
angiogenesis and hypercoagulability. COVID-19 may be a
trigger for the development of secondary diseases
associated with immunosuppression and the presence of
the virus, as well as autoimmune reactions. Immune
patterns associated with disease progression and severity
in patients with COVID-19 have been described.

Dysregulation of the immune response also affects the
physiological functions of the vascular endothelium
(development of endothelium) and underlies many
complications of COVID-19, mainly of a thromboembolic
nature. Accordingly, the persistence of endothelial
inflammatory mechanisms may contribute to chronic
symptoms. The pathogenesis of damage to the
cardiovascular system in coronavirus infection is associated
with the expression of angiotensin-converting enzyme 2
(ACE2) receptors in the cells of the cardiovascular system,
especially in the vascular endothelium. ACE2 is vital for the
cardiovascular and immune systems to maintain
homeostasis. It is assumed that the mechanisms of
development of cardiovascular complications are associated
with the consequences of the interaction of viral S-protein
with ACE2, with a decrease in ACE2 activity and resulting
damage to the immune and cardiovascular systems. ACE2
plays a key role in the regulation of angiotensin Il (All) and
bradykinin metabolism. A decrease in ACE2 activity is
associated with the development of a cytokine and bradykinin
storm. Suppression of the effects of ACE2 leads to an
increase in the level of All with the development of systemic
vasoconstriction, inflammation, and fibrosis. The significance
of the renin-angiotensin-aldosterone system and kinin-
kallikrein system dysregulation in the development of
cardiovascular complications of coronavirus infection is
beyond doubt. In the pathogenesis of coronavirus infection,
vascular damage and hypercoagulability play an important
role [24, 25].

Myocardial injury with COVID-19 in patients with
previous revascularization.

Studies show that patients with previous myocardial
revascularization who have had a coronavirus infection have
a higher risk of developing severe complications. So Polish
scientists in there study concluded that stent thrombosis is
more common in patients with multiple concomitant diseases
and in patients with complex atherosclerotic lesions, diabetes
mellitus, chronic kidney disease, diffuse and bifurcation
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lesions of small arteries, requiring more than one stent.
During SARS-CoV-2 infection, a cytokine storm occurs 5-10
days after symptom onset, resulting in endothelial damage,
platelet activation, and a coagulation cascade. The presence
of a stent in a coronary artery should be considered as a local
stasis factor that completes the Virchow triad.

According to the results of the study by Giustino G et
al., which included 305 patients with prior revascularization
who underwent coronavirus infection, myocardial damage
was observed in 190 patients (62.3%). Compared with
patients without myocardial injury, patients with myocardial
injury had more electrocardiographic abnormalities, higher
inflammatory biomarkers, and an increased prevalence of
major echocardiographic abnormalities, which included left
ventricular wall motion abnormalities, global left ventricular
dysfunction, grade Il or Ill left ventricular diastolic
dysfunction, and pericardial effusions [22].

In a study by scientists from Italy, which included more
than 1000 hospitalized patients with confirmed COVID-19
infection: 54.8% of patients had arterial hypertension as one
of the risk factors for cardiovascular pathologies, 44.6% of
patients had a history of coronary heart disease, 2. 3% were
with  prior  surgical myocardial  revascularization.
Subsequently, patients with a history of myocardial
revascularization were excluded from the analysis, as their in-
hospital mortality was higher than in patients without coronary
stents (41.0% vs. 19.3%, p<0.001). Based on this, it can be
concluded that among hospitalized patients with confirmed
coronavirus infection, in-hospital mortality was higher in
patients with previous myocardial revascularization than in
patients without previous revascularization. [21].

Turkish scientists in 2020 in their study of 50 patients
found that there were no significant differences between
survivors and non-survivors in terms of coronary artery
bypass surgery, percutaneous coronary intervention, and
coronary stenting history. They concluded that
prothrombotic coagulopathy mediated by endothelial
interaction with SARS-CoV-2 may also play a role in poor
prognosis in COVID-19 [6].

The systematic review of cases reported worldwide by
Wojciech Jan Skorupski et al. (Poland) included all
published cases of COVID-19 stent thrombosis from the
start of the coronavirus pandemic until the end of 2021. The
review included 17 patients. All types of stent thrombosis
were presented in patients: acute (4 patients; 23.5%),
subacute (4 patients; 23.5%), late (1 patient; 5.9%) with a
clear predominance of the very late type (8 patients or
47.1%). By the nature of the localization of thrombosis of
the stand: in more than half of the patients in the left
anterior descending artery (ADA), 5 (29.4%) in the right
coronary artery (RCA), 3 (17.6%) in the left circumflex
artery. In one case, there was a rare case of double
coronary stent thrombosis in LAD and RCA. Mortality in this
analysis was 35.3%. Based on their results, they concluded
that COVID-19 triggers several inflammatory mechanisms,
which in turn create a prothrombotic environment, leading to
an increased risk of local microthromboembolism and stent
thrombosis [43].

Dario Pellegrini et al. in their study found a significant
increase in mortality in patients with COVID-19 undergoing
myocardial revascularization compared to patients without
COVID. Patients with ST-elevation myocardial infarction
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after COVID-19 often had severe respiratory failure and
concomitant myocardial dysfunction, which were also the
most common causes of death. In these patients, urgent
myocardial revascularization did not result in the same
improvement in survival as in patients without COVID-19. In
this study, among hospitalized patients with prior
myocardial revascularization with COVID-19, the reported
time of death was on average 2 weeks after symptom
onset. Evidence confirms that coagulopathy caused by
COVID-19 is increasing and microthrombi have already
been found in the heart, lungs, and other organs [5, 30].
The higher incidence of persistent thrombosis that they
observed during PCI may be further evidence for such a
hypercoagulable state [40].

At the moment, the exact causes leading to acute
myocardial injury are not fully understood, but there are
suggestions that they are associated with the interaction
between coronavirus infection and the cardiovascular
system, either directly or indirectly.

Treatment approaches in the cases of stent
thrombosis and restenosis associated with COVID-19.

The optimal methods of hospital treatment of acute
coronary syndrome include percutaneous coronary
intervention and thrombolysis. There is evidence that
STEMI with concomitant COVID-19 is associated with high
rates of multiple coronary and stent thrombosis, as well as
the use of glycoprotein lIb/llla inhibitors [16], but these
results are mainly from small observational studies with
small sample sizes. Such findings require a special
diagnostic approach and modification of antithrombotic
therapy for these patients. Primary PCl is currently the
treatment of choice for STEMI, but a balance must be
struck between the risk of exposure and the patient benefit
of thrombolysis. Early after myocardial infarction, delaying
even one hour may reduce the effectiveness of primary PCI
compared to thrombolysis [8], so in some Asian countries,
such as China and Iran, thrombolytic therapy is
recommended instead of primary PCI for the treatment of
STEMI if COVID-19 has been confirmed. Previous studies
recommend pre-discharge coronary angiography after the
patient has stabilized from COVID-19 [36].

In patients with COVID-19, anticoagulant therapy
requires changes in dosing regimen due to the high risk of
thrombosis complicates the dosing of anticoagulants in
hospitalized patients with COVID-19 [11]. Therefore, even
when using primary PCI, anticoagulants are given in
addition to antithrombotic therapy [26, 15], such as
unfractionated heparin and intravenous enoxaparin [26].
The optimal dosing regimen of anticoagulants in such
patients must be selected individually depending on the
severity of inflammation and the state of hypercoagulability.
Patients with STEMI should receive anticoagulant therapy
for at least 48 hours after intravenous thrombolysis [15].
The introduction of post-procedural anticoagulant therapy
and prolongation of anticoagulant therapy is necessary to
balance COVID-19-related systemic hypercoagulability after
primary PCI and intravenous thrombolysis in patients with
COVID-19. Notably, these therapeutic approaches may
increase the risk of heparin-induced thrombocytopenia [18].
In a previous prospective study, summarized reports on
thrombosis and bleeding rates were based on early data
from the COVID-19 outbreak and reported on the pros and
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cons of antithrombotic treatment in patients after PCI [50].
In the early stage of COVID-19, platelet inhibition by dual
antiplatelet therapy (DAPT) can suppress a state of platelet
hyperactivation, likely by inhibiting in situ platelet activation
in the pulmonary vasculature [34, 29]. Antiplatelet drugs
used at this stage act on intravascular fibrin and thrombus
formation, thereby preventing secondary fibrinolysis and
depletion of blood clotting factors. Notably, observational
studies report that taking aspirin before hospitalization is
associated with lower mortality in patients with community-
acquired pneumonia (100 mg) [19] and ARDS (75-300 mg)
[12].

Conclusion.

Stent thrombosis or restenosis is a life-threatening
event, often associated with massive myocardial infarction
and death. SARS-CoV-2 infection activates inflammatory
mechanisms that potentially create a prothrombotic
environment and increase the risk of local
microthromboembolism and all types of stent thrombosis.
Patients after percutaneous coronary intervention with
active COVID-19 infection and symptoms of the acute
coronary syndrome are more likely to have stent
thrombosis. Further research is needed to determine the
optimal antithrombotic therapy for coronary heart disease in
COVID-19 survivors. Damage to the cardiovascular system
is carried out through various mechanisms that can cause
the manifestation of cardiovascular pathology in the long-
term period after a coronavirus infection.
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