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Abstract. Myocarditis associated with novel coronavirus infection (COVID-
19) is a difficult diagnosis from all points of view. The clinical manifestations of
this pathology may be nonspecific or erased, while its long-term consequences for
the patient are unknown. Diagnostic approaches are complex and practically
impossible in covid clinics. Therapy carried out in patients with COVID-19 carries
a potential threat to the myocardium.

The aim of this review was to summarize the information available to date on
the clinical aspects and medical treatment of inflammatory myocardial injury in
COVID-19. More than 300 relevant literature sources have been analyzed, and the
most significant information in the light of the problem under discussion is given
in the article.

The results of the analysis of the current world literature have shown
convincing evidence of the possible development of myocarditis as part of a new
coronavirus infection. Histological verification of myocardial damage associated
with COVID-19 presents significant difficulties, since endomyocardial biopsy is
not always possible in conditions of severe infection. In this regard, the statistics
do not reflect complete information on the prevalence of myocarditis associated
with COVID-19. Due to insufficient knowledge of the pathogenesis of
inflammatory myocardial damage, drug approaches have not been developed and
are mainly empirical in nature. Due to the ambiguity of the prognosis of patients
with myocarditis associated with COVID-19, further study of the problem is

required.
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AHHOTanMs. MMOKapJUT, ACCOIMUPOBAHHBIA C HOBOM KOPOHABUPYCHOM
undpeknuerr (COVID-19), sBisercs CIOKHBIM JTHATHO30M CO BCEX TOYCK 3PCHHS.
KnuHnueckne mposiBICHUS TAHHOW MAaTOJIOTHH MOTYT OBITH HeCHeU(PUIeCKUMU
WIM CTEPThIMHU, TPHU ITOM €€ OTAAJICHHbIC TMOCHEACTBUS [JIsi OOJIBHOTO
HEU3BECTHBI. J[MarHOCTUUECKUE MOAXOAbI CIOKHBI U MPAKTUYECKA HEBO3MOXKHBI B
KOBHJI-KJIMHUKaX. Tepamnusi, mpoBomumas y mnamueHtoB ¢ COVID-19, necer
MOTEHIHUAJIBHYIO YTPO3y MUOKApy.

[leap sTOoro 0630pa cocrosja B TOM, 4TOOBI OOOOIIMTH HMMEIOUIYIOCS Ha
CETOJHSITHUMN JIeHb MH(OPMAIUIO O KIMHUYECKUX aCMeKTaX U MEAUKAMEHTO3HOM
JC€UYeHWH  BOCHAIUTENLHOTO  TOBpexaeHus Muokapaa npu  COVID-19.
[Ipoananu3upoBano 6Oonee 300 akTyanbHBIX JUTEPATYpHBIX HCTOYHHUKOB, W B
CTaThe TMPUBEJEHB HamOoJiee 3HAYMMbIe CBEIACHUS B CBeTE OOCYyXIaeMoi
pOOJIEMBI.

Pesynpratel aHamM3a COBPEMEHHOM MHUPOBOM JIUTEPATypbl MOKa3ajiu
yOenuTenpHble JOKA3aTebCTBA BO3MOXKHOTO Pa3BUTUS MHOKapJIUTa B COCTaBe
HOBOM KOpOHaBUpYCHOM MHPekuuu. ['ucronornyeckas Bepudukanys MopakxeHus
MuoKapnaa, accoruupoBanHoro c¢ COVID-19, mnpexacraBnser 3HAYUTEIIBHBIC
TPYJIHOCTH, MOCKOJIbKY OHMOICHS SHAOMUOKAp/JA HE BCErJa BO3MOXKHA B YCIIOBUSIX
TsoKellod WHGpeKu. B CBfA3M ¢ STUM CTaTUCTHKAa HE OTpa)kKaeT IIOJIHOU
uH(pOpMAIUU O PACIPOCTPAHEHHOCTH MUOKapAnTa, accouunpoBanHoro ¢ COVID-
19. B cBI3M ¢ HENOCTATOYHOM M3YYEHHOCTBIO IATOrE€HE3a BOCHAIUTEIBLHOTO
MOPaKEHUST MHOKapJa JICKapCTBEHHBIC TMOJXOJbI HE pa3padOTaHbl M HOCAT B
OCHOBHOM SMITMPUYECKUN XapakTep. B CBsI3M ¢ HEOJHO3HAYHOCTHIO MPOTHO3a Y
MalMeHTOB ¢ MuUOKapautoM, accoruupoBanHbiM ¢ COVID-19, Ttpebyercs

JanbpHEIIee n3yuyeHrue mpoOIeMbl.
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KawueBbie ciaoBa: COVID-19, SARS-CoV-2, MuokapauT, MOpaxeHue
MHOKapZa, CCPACHHO-COCYyAUCTAadA CUCTCMA, KIIMHUYCCKHC ITPOSABIICHUSA, JICUCHHUC,
JeKkapcTBeHHbIE A (PEKTHI.

Annotatsiya. Yangi koronavirus infektsiyasi (COVID-19) bilan bog'liq
miokardit barcha nugtai nazardan giyin tashxis hisoblanadi. Ushbu patologiyaning
klinik ko'rinishlari o'ziga xos bo'Imagan yoki o'chirilgan bo'lishi mumkin, bemor
uchun uning uzoq muddatli ogibatlari noma'lum. Kovid Klinikalarida diagnostika
yondashuvlari murakkab va amalda imkonsizdir. COVID-19 bilan kasallangan
bemorlarda o'tkaziladigan terapiya miyokard uchun potentsial xavf tug'diradi.

Ushbu sharhning magsadi hozirgi kunga gadar COVID-19 da yallig'lanishli
miokard shikastlanishining klinik jihatlari va tibbiy davolash bo'yicha mavjud
ma'lumotlarni umumlashtirish edi. Magolada 300 dan ortiq tegishli adabiyot
manbalari tahlil gilingan va muhokama gilinayotgan muammo nuqtai nazaridan
eng muhim ma'lumotlar keltirilgan.

Hozirgi jahon adabiyotini tahlil qilish natijalari yangi koronavirus
infeksiyasining bir qgismi sifatida miokardit rivojlanishi mumkinligi hagida
ishonchli dalillarni ko'rsatdi. COVID-19 bilan bog'lig miokard shikastlanishini
gistologik tekshirish jiddiy giyinchiliklarni keltirib chigaradi, chunki og'ir
infektsiya sharoitida endomiokard biopsiyasi har doim ham mumkin emas. Shu
munosabat bilan, statistik ma'lumotlar COVID-19 bilan bog'lig miokarditning
targalishi hagida to'lig ma'lumotni aks ettirmaydi. Yallig'lanishli miyokard
shikastlanishining patogenezi hagida etarli ma'lumotga ega bo'lmaganligi sababli,
dori vositalariga yondashuvlar ishlab chigilmagan va asosan empirik xarakterga
ega. COVID-19 bilan bog'liq miokardit bilan og'rigan bemorlarning prognozi
noanig bo'lganligi sababli, muammoni go'shimcha o'rganish talab etiladi.

Kalit so'zlar: COVID-19, SARS-CoV-2, miokardit, miokard shikastlanishi,

yurak-gon tomir tizimi, klinik ko'rinishlari, davolash, dori ta'siri.
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Introduction. In March 2020, the World Health Organization declared a
pandemic of the novel coronavirus infection (COVID-19) caused by the SARS-
CoV-2 virus. The primary target of the virus was the respiratory system, however,
as the number of clinical observations increased, the involvement of the
cardiovascular system in the pathological process became obvious.

Myocarditis is an inflammatory heart disease in which viruses are considered
the most likely etiological factor [1]. At the same time, the pathogenetic
mechanisms of the effect of viruses on the heart are not completely clear. Both the
direct damaging effect of viruses on myocardial cells and the immune-mediated
one are known [2]. The cardiotropism of SARS-CoV-2 is currently under
discussion. The direct damaging effect of SARS-CoV-2 is associated with its
penetration into cardiomyocytes through angiotensin-converting enzyme-2 (ACE-
2) receptors, which probably leads to the development of myocarditis. The
immune-mediated effect can be explained by the formation of a pathological
systemic inflammatory response, also called "cytokine storm", in which there is
hyperproduction of cytokines (interleukins (IL) -6, IL-7, IL-22, IL-17, etc.), which
leads to damage to myocardial tissue and multiple organ failure [3, 4]. An
additional role in myocardial damage can be played by damage to the
microvasculature associated with the direct damaging effect of the virus on
endothelial cells and the development of endothelial dysfunction, as well as a
metabolic imbalance between myocardial oxygen demand and its delivery [5]. The
latter violation is due to the development of hypoxemia against the background of
damage to the lung tissue and the direct damaging effect of the virus on
erythrocytes described by some authors, in which SARS-CoV-2 is able to bind to
the beta chain of hydroxyhemoglobin, as a result of which porphyrin dissociates
from iron, which leads to hemic hypoxia [ 6]. A significant role is given to
imbalance in the renin-angiotensin-aldosterone system (RAAS), which develops
due to a decrease in the expression of ACE-2 receptors with a high viral load of
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SARS-CoV-2. At the same time, the level of protective angiotensin (AT) decreases
against the background of an increase in the amount of AT II, which causes
activation of the sympathetic-adrenal system, an increase in blood pressure, an
increase in myocardial oxygen demand, vasoconstriction, the development of
fibrosis, activation of inflammatory cytokines, and disturbances in the hemostasis
system [4, 7]. The described pathogenetic mechanisms can contribute to the
development of myocardial damage in the context of COVID-19, as well as lead to
the progression of existing cardiovascular diseases in the patient. Cardiotoxicity of
drugs used in the treatment of COVID-19 deserves special discussion as an
etiological factor in the development of myocardial damage. According to some
authors [8, 9],

The frequency of myocarditis associated with COVID-19 has not been
precisely established. Diagnosis of myocarditis presents certain difficulties,
especially in the management of patients with COVID-19. Endomyocardial biopsy
(EMB) remains the “gold standard” for diagnosis, which is not always possible in
patients with COVID-19 [10]. Electrocardiography (ECG) and echocardiography
(EchoCG), as well as laboratory methods (troponins, brain natriuretic peptide, C-
reactive protein, etc.) remain the most accessible methods of instrumental
examination of patients with suspected heart damage in covid clinics [11, 12].
However, the results of these studies do not always directly indicate the
inflammatory nature of myocardial damage. In this regard, the term "myocardial
injury" is often used in the literature. and not “myocarditis”, implying that this
concept hides a fairly large range of pathologies, including inflammatory
myocardial damage [3, 4, 9, 13]. Having analyzed the available literature sources
containing the results of EMB and autopsies of patients with a new coronavirus
infection, R Kawakami et al. [5] concluded that myocarditis associated with
COVID-19 is a rather rare clinical manifestation; the incidence of confirmed

myocarditis in myocardial tissue samples totaled 4.5%. According to another
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source [14], about 7% of deaths in patients with COVID-19 are due to myocarditis.
Magnetic resonance imaging (MRI) of the heart - an informative non-invasive
imaging method for diagnosing myocarditis - unfortunately, is also not publicly
available,

Clinical manifestations of myocarditis associated with COVID-19

The clinical manifestations of myocarditis are very diverse due to the
difference in forms, the nature of the course of the disease, gender characteristics,
and the presence of comorbid conditions in the patient [2, 15, 16]. The spectrum of
clinical manifestations can vary from mild symptoms such as chest discomfort,
dyspnea and fatigue to more severe symptoms associated with right and left
ventricular failure, cardiogenic shock, arrhythmia and sudden cardiac death in
fulminant myocarditis [15]. According to a large meta-analysis [17] of 10 studies
involving 1995 patients with COVID-19, their common symptoms were fever
(88.5%), cough (68.6%), myalgia or fatigue (35.8%), cough with sputum (28.2%)
and shortness of breath (21.9%), as well as headache or dizziness (12.1%), diarrhea
(4.8%), nausea and vomiting (3.9%). As noted, the actual frequency of
myocarditis, associated with COVID-19 has not been established. For a
comparative assessment of the clinical manifestations that occur in patients with
myocarditis associated with a new coronavirus infection, we present the data of
several of the most significant meta-analyses [18-21], which included clinical

observations of patients diagnosed with myocarditis (see table).
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TaGnuua. KnuHM4Yecke CUMNTOME! Y NALWEHTOE ¢ MMOKAPOMTOM, accolyMMpoBaHHeM ¢ COVID-19, no gaHHLIM HECKOMBK
METaaHanM3o0e
Table. Clinical presentations COVID-18-associated myocarditis according to several meta-analyses

HeTodHm, KonWyecTeo nawwen- Mepnana
jara TOB (e /M) BO3pacTa, NeT Bnrpeq: e:’nnnlr;l:q_u:rqeem
nyGnHKaLMK Number of patients Median of age, Comorbiditie Clinical pre E ntations. occurrenca. 9
References (Women/men) years dl prese SRR
Opeuuwa/ Dyspnea
100/85,7
Bone & rpyguon kneree / Chest pain
50/28 6
Kawems / Cough
80714
Moxpora / Sputum
60143
Miocopapxa ! Fever
50/28 6
Pirzada A et al Her madho prawywn Dwapes / Diarhea
[18],2020 . o 3281 No data 501429
Cymoporu / Seizures
50/0
Yromnsemoots ! Fatigue
Peora / Vomiting
0143
Townora / Nauzea
0143
Movepa coznamma / Loss of consdousnes
0143
ApTEpHANEHAA MANEPTERIHA Opemma/ Dyspnea
Hypertension 508D
16,7140 Bone & rpyonos knetee / Chest pain
Dmmperne | Dhesity 33,330
33,340 Kawems / Cough
Bpommansran acTMa 33,3720
Asthma Muxopagxa / Fever
Cmar T. et al. [19], 00 16,740
610 45,8496 . i
2020 r. Caprowgos / Sarcoidosis Peora / Vomiting
a0 16,70
Jnwnenowa ! Epilepsy Inapes !/ Diarrhea
a0 16,7720
BepemeRRooTs y 2 NAUMEHTOR Yromnaemoors / Fatigue
p[ll]lllll: 35; n 3 wep) 16,7110
regnancy [tewo women, M / Mvalai
33 weeks and 39 weeks) T
Hewwenmeckan KapaHOMBONATHA Opbmuma/ Dyspnea
(dpaxyma epbpoca nesoro BB, 775
_ menygoxa 40%) Kawens / Cough
Non-ischemic cardiomyopathy BE 750
{left ventricular ejection '
k Mxopagka / Fever
fraction 40%) BE TIED
16,70 /L5
Tybepiynes mumdoy anos Bonk & rpyonos kneTee / Chest pain
Lymph node tuberculosis 50’50
16,710 Bone & nesom nneye
Sawalha K et al b X
[20] 2021 1. 68 43 3/s2 ApTepMansHan ranepTeRsin Left sl;%ulul:lfar pain
Hypertension it
167375 Yromnsemocts / Fatigue
Murpess  Migraine 16,770
16,7/0 Iwapen / Diarhea
ARneprirec il KAWens 07375
Allergic cough Townora / Nauzea
0125 025
Kypenne / Smoking Muanrua / Myalgia
0125 0125
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Table (Continued). Clinical presentations COVID-19-associated myocarditis according to several meta-analyses

WCTOMHNK, Konu4yecTeo NaLMeH- Mennaua
para TOB (WEH./MyH) BO3pacTa, net KoMopGHAHOCTE, % Bcrpeq:;:::;:“ﬁ: ':',:_m“"x
MyGNHKALHNK Mumber of patients | Median of age, Comorbidities, % Clinical presentation -
References (Women/men) years S . -
Caxapuuii guaber 1 Tuna / Type 1 diabetes Opbiwea / Dyspnea
11,1/0 B5h,6/44.8
CaxapHuid puacer 2 THna / Type 2 diabetes EoAb B rpymHOi KneTke
0A0,3 Chest pain
EpoHxHansHan acTMa / Asthma 4447207
11,1769 Kawens / Cough
Nenpecenn [ Depression 22,2120,7
11,170 Nixopagxa / Fever
XpoHH4ECKan GonesHs noyex 22,4517
Chronic kidney disease YromnaeMmocTs / Fatigue
11,1/0 22,2724 1
OmHpenne / Obesity NoTepa cozHAHKA
0A10,3 Loss of consciousness
AprepHanbhan reneprensun [ Hypertension 11,1138
07241 Ceppuetiuesne / Palpitation
Moyesnsiil Tpanennanrar / Kidney transplant 11,1/6,9
03,4 Peota / Vomiting
Castiello T. et al Capkonpos / Sarcoidosis 11,1/0
9/29 42 60465 i
(21}, 2021r. 03,4 uapes / Diarrhea
SnunencwA / Epilepsy 11,1/0
0/3,4 NeTapryeckos cOCTORNHE
Tuenummgemma f Dyslipidemia Lethargy
0/3,4 11,1/0
DHEPUANAUNA npepcepani  Atrial fibrillation Henypouno-KHIEYHDE PacCTPoRETRD
03,4 Gastrointestinal distress
WHeynsT / Stroke 0/24.1
0/3,4 TonoBHaRA Gonk / Headache
MueMHIecKan HonezHb cepaua 0/6,9 )
Coranary heart disease Muanrus [ Myalgia
0/3,4 06,9
Kypenue / Smoking Tonosoxpymerne [ Dizziness
03,4 0/3,4
PaK rpynm / Breast cancer Opunotharna / Odynophagia
11,1/0 0734
Popp 1 mec. wasag / Delivery 1 month ago Beccumnromuo / Asymptomatic
11,1 34

NMpumedanne. Yopes,/ YR338HL! MOKAIATETH QT KOHLMH H MY,
Note. Womeniman.

Summarizing the data of the presented meta-analyses [18-21], it can be
concluded that patients with COVID-19-associated myocarditis mostly have non-
specific complaints: shortness of breath, fever, cough. These clinical
manifestations are also expected in patients without cardiac involvement. Pain in
the chest, "interruptions™ in the work of the heart were not the leading symptoms.
In their review, K. Sawalha et al. [20] also noted that among patients with

myocarditis associated with COVID-19, hemodynamic disturbances in the form of

ISSN: 2181-3558 504



JUNE 2022 |

JOURNAL OF INTEGRATED EDUCATION AND RESEARCH
VOLUME 1

shocks were often recorded (64%), of which 71% were cardiogenic, 29% were
mixed (cardiogenic and septic shock). Virtually all meta-analyses show a male
predominance among patients with myocarditis associated with novel coronavirus
infection. The age of the patients in the samples was different, but the majority
were over 50 years old. There, where it was possible to establish the comorbidity
of patients with COVID-19, arterial hypertension, diabetes mellitus, and obesity
prevailed in men. Among women of childbearing age, several patients developed
myocardial damage in late pregnancy and in the postpartum period, perhaps these
periods can be dangerous in terms of the development of inflammatory myocardial
damage [22]. According to most researchers [20, 23], mortality in patients with
comorbidities was higher than in patients without concomitant diseases. these
periods can be dangerous in terms of the development of inflammatory myocardial
damage [22]. According to most researchers [20, 23], mortality in patients with
comorbidities was higher than in patients without concomitant diseases. these
periods can be dangerous in terms of the development of inflammatory myocardial
damage [22]. According to most researchers [20, 23], mortality in patients with
comorbidities was higher than in patients without concomitant diseases.

The recently published results of the CORONA Germany prospective
epidemiological cohort study [24] demonstrated an almost five-fold increase in the
risk of death in hospitalized patients with COVID-19 with clinical manifestations
of acute cardiovascular events. However, it should not be forgotten that there is a
category of patients in whom there are no symptoms from the cardiovascular
system, while there is laboratory confirmation of myocardial damage in the form of
an increase in the level of cardiac troponins. Some authors [25, 26] associate cases
of sudden cardiac death in patients with mild COVID-19 who are at home on
outpatient treatment or quarantine with the likely development of ventricular
tachycardia and acute myocarditis. The researchers emphasize the need for MRI of

the heart in patients with a new coronavirus infection, even after a course of
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treatment and hospitalization, due to the fact that structural changes such as atrial
and ventricular fibrosis can become a substrate for life-threatening cardiac
arrhythmias. There are publications [18, 26, 27], according to which myocarditis
can be an accidental finding at autopsy in patients with a new coronavirus infection
who did not have clinical manifestations of the pathology of the cardiovascular
system.

Medical approaches to the treatment of myocarditis associated with
COVID-19 infection

It is known that the penetration of SARS-CoV-2 into the patient's body occurs
indirectly through ACE-2 receptors [4, 7, 28]. More and more publications [28, 29]
confirm the presence of the intracellular location of the virus and the possibility of
its direct damaging effect on myocardial cells. At the same time, there is no
understanding of the role and mechanisms of influence of drugs that block the
RAAS. Currently, if a patient received drugs of this group before contracting a new
coronavirus infection, then it is recommended to continue taking them [28]. It is
likely that in patients with myocarditis associated with COVID-19, as well as with
myocarditis of a different etiology, drugs of this group can play a positive role in
preventing the development or progression of symptoms of circulatory failure, but
should they be prescribed to patients with COVID-19 who have not received
before that, it is not yet clear [30].

Considering the ‘“cytokine storm” as a predictor of the severe course of
COVID-19, practitioners prescribe various forms of glucocorticosteroids (GCS) to
a significant number of patients [18-20]. According to Russian and European
recommendations for the diagnosis and treatment of myocarditis [2, 15], the
appointment of GCS requires a reasonable and balanced approach: exclusion of the
acute period of the infectious process, the absence of a positive effect from
ongoing therapy with first-line drugs (RAAS blockers, B-blockers, diuretics,
antiarrhythmic drugs etc.). The highest efficiency of corticosteroids is described in
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patients with myocarditis on the background of rheumatic diseases [4]. Data on the
effect of corticosteroids on the outcomes of patients with a new coronavirus
infection are contradictory. A meta-analysis conducted by Chinese scientists [31]
of 15 studies involving 5270 patients showed that corticosteroids are most often
prescribed for severe SARS-CoV-2 infection. Prescribing drugs of this group
worsens survival, increases the duration of hospitalization, the addition of bacterial
co-infection and hypokalemia in patients with pneumonia. At the same time,
according to the large clinical trial RECOVERY (Randomized Evaluation of
COVid-19 thERapY) [32], dexamethasone showed its advantage in reducing
mortality in patients on mechanical ventilation (ALV) and oxygen therapy, and is
currently included in guidelines for the management of patients with severe
COVID-19. Some authors [33] cite their own positive clinical experience with the
use of corticosteroids in the observation of fulminant forms of myocarditis
associated with a new coronavirus infection. Other researchers [34] describe
observations with a favorable outcome of the acute course of myocarditis without
the appointment of GCS. Thus, the ultimate role of these drugs in treating
myocardial inflammation in COVID-19 remains unclear.

As a promising alternative treatment for patients with severe COVID-19 and
the clinical picture of a "cytokine storm™, doctors of some clinics [8, 9, 35] practice
prescribing tocilizumab, a recombinant humanized monoclonal antibody against
IL-6. This drug is expected to improve outcomes in patients with severe infection
and reduce the risk of invasive mechanical ventilation in patients with pneumonia
associated with COVID-19, but the number of observations is small [35]. There are
also no data on the effect of the drug on the course of myocarditis associated with
COVID-19.

In the literature [36, 37], there is still evidence of the use of cardiotoxic drugs
with weak immunomodulatory properties, such as hydroxychloroquine, colchicine,

as well as antibiotics (azithromycin, fluoroquinolones), in a new coronavirus
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infection. It is known that their use both alone and as part of combinations
contributes to an increase in the duration of the QT interval, as a result of which
polymorphic ventricular tachycardia and ventricular fibrillation may develop [8, 9].
A similar side effect was observed with the antiviral drug lopinavir (ritonavir) [8].
Drug interactions of favipiravir with anticoagulants, statins, antiarrhythmic drugs
are also undesirable [8, 9]. A direct cardiotoxic effect of interferons a and B has
been described [9]. Obviously, that the appointment of these drugs in the
conditions of a presumptive or established diagnosis of myocarditis is undesirable.
Some authors [9] emphasize that the use of these drugs in itself can contribute to
the development of myocardial damage and worsen the patient's prognosis.

Taking into account the development of endothelial dysfunction and
hypercoagulability in conditions of systemic inflammation in patients with
COVID-19, in addition to drugs blocking the RAAS, statins, anticoagulants,
antiplatelet agents are used in clinical practice [37, 38].

Non-steroidal anti-inflammatory drugs (NSAIDs) are not indicated for
inflammatory myocardial injury, their use is possible in the presence of
concomitant pericarditis [15]. There is evidence that they are able to increase the
expression of ACE-2 receptors on cell membranes, which theoretically can
increase the penetrating ability of SARS-CoV-2 into cells [39]. In contrast, there is
a publication [40] on a decrease in the synthesis of SARS-CoV-1 RNA in vitro,
regardless of the activity of cyclooxygenase while taking indomethacin. Given the
conflicting data on the use of NSAIDs, studies of the efficacy and safety of these
drugs in the new coronavirus infection should be continued.

Conclusion

Currently, information is being accumulated on extrapulmonary multi-organ
manifestations of a new coronavirus infection. Obviously, patients with initially
combined pathology are at risk for a favorable prognosis of the course of the
disease [42-44]. Myocardial damage that develops against the background of
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COVID-19 is in the area of special attention of researchers, as it causes an increase
in mortality [45]. Several pathogenetic mechanisms are thought to be responsible
for the development of myocarditis associated with COVID-19. The most likely is
an immune-mediated mechanism resulting from a "cytokine storm". However, the
direct cytopathic effect of the virus on cardiomyocytes continues to be discussed.
Also, endothelial dysfunction, disruption of the RAAS,

Establishing the diagnosis of "myocarditis”, taking into account the
peculiarities of the clinical picture and the non-specificity of symptoms, presents
significant difficulties. The term “myocardial injury”, which is based, according to
the literature, on the definition of an increase in the level of cardiac troponin, is, in
fact, a more capacious concept than “myocarditis”, since it can also include
conditions caused by myocardial ischemia and Takotsubo cardiomyopathy [46] .
To confirm the diagnosis of myocarditis, additional diagnostic manipulations are
required: ECG, echocardiography, MRI, and ultimately endomyocardial biopsy,
which is not always possible in a covid hospital [47].

Drug therapy for patients with inflammatory myocardial damage associated
with a new coronavirus infection has not been developed. Several meta-analyses
have reported that patients are being treated according to protocols for managing
COVID-19, and the effect of most drugs on the course of myocarditis is unknown.
Many drugs used to treat patients with novel coronavirus infection have potentially
negative effects on the myocardium and may themselves provoke myocardial
damage. Many questions can be answered by conducting an epidemiological study
of patients with myocarditis associated with novel coronavirus infection.
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