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Abstract. According to statistics, pathology of the cardiovascular system can occur in 80% of
patients who have undergone various acute viral infections, including influenza. All these
manifestations are compensatory in nature and are completed independently without additional
therapy. Children have respiratory viral infections, arising heart failure and various rhythm
disturbances, quite often with a protracted course. Perhaps the emergence of an acute process, as
well as the presence of viruses that can cause difficulties in terms of diagnosis and diagnosis, and
other controversial issues. This attempt to highlight some controversial points. The detailed
historical aspect of the formation of this nosological unit.

Annomayus. 11o cTaTUCTUKE NMATONOTUSL CEPIEYHO—COCYAUCTON CUCTEMBI MOXKET BCTPEUATHCSA
y 80% manueHToB, MEPEHECUINX pa3IUYHbIE OCTPble BUPYCHbIe WHGEKIMH, BKIIOYAs TPHIIIL
BONbIIMHCTBO ATUX  MOPOSABICHUM HOCHUT KOMIIEHCATOPHBIM  XapakTep H  3aBepIIaeTCs
CaMOCTOSATENIbHO 0e3 JONMOJHUTENbHOW Tepanuu. Ho ecth J1eTu, y KOTOpbIX Ha (QoHe
pPECIUPATOPHBIX BHUPYCHBIX MH(EKIMI BO3HUKAET CepleuHas HEJOCTaTOYHOCTh M pPa3IUYHbIC
HApyILIEHUsT PUTMA, JOBOJIBHO YAaCTO C 3aTSHKHBIM TEYEHHUEM, @ B HEKOTOPBIX CIIy4yasiX C PUCKOM
jeTanpHOrO ucxona. IlopaxkeHnss MuOKap/ia BO3MOYKHO, KaK BCJIEJICTBHE OCTPOrO Ipolecca, Tak U
MpY MEPCUCTEHIIUHA BUPYCA, B CBSI3U C YEM BO3HHKAIOT HEKOTOPHIE TPYIHOCTH B IUIAHE TUATHOCTUKH
U TIOCTAaHOBKHU JHMarHo3a W Jp. CIOpHbIE MOMEHTBHL. ABTOpaMU JaHHOTO 0030pa MpeanpuUHATa
MOMBITKA OCBETUTh HEKOTOPHIE CIIOPHBIE MOMEHTHI. J[eTalbHO paccMarpuBaEeTCS HUCTOPUUYECKUN
acnekT (OpPMUPOBAHUS JTaHHOW HO30JIOTHYECKOM EIMHMIIBI, a TaKXKE KIFOUEBBIE BOIPOCHI
STUONATOreHe3a JaHHOM IAaTOJIOTHH.
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One of the urgent problems of modern cardiology is diseases of the heart muscle, among
which a special place belongs to myocarditis [1, p. 1890].

Myocarditis mainly affects young people and children. G. R. Somers (2015), in his study,
noted that myocarditis was verified in 8.6-21% of cases, out of the total number of sudden deceased
children [2, p. 143]. Myocardial damage can occur in the midst of an infectious disease, and during
the recovery period. With high confidence, it can be argued that from 1 to 5% of all patients with
respiratory viral infections as well as the flu may have signs of infectious myocarditis.

So, in one of the studies, which included a retrospective analysis of 1000 case histories of
patients who died before the age of 10 months, inflammatory changes in the myocardium were
identified in 9.78% of children [3, p. 224]. Mortality, depending on the severity of the underlying
disease in children with myocarditis, varies from 0.3 to 26% [4, p. 1130].

It should be noted that persons with a history of acute myocarditis, for 12 years after the
disease, have a significantly greater risk of death or surgical interventions associated with heart
transplantation [5, p.49].

Today, the frequency of occurrence and prevalence of myocarditis in children, according to
various researchers, varies widely. According to Belozerov (2014), the prevalence of myocarditis in
the population is 10: 10,000 [5, p. 50]. Recent studies (2015) show that today the incidence and
prevalence of myocarditis in children tend to decrease, most likely due to pathomorphosis and hypo
diagnosis of the disease [6, p. 555]. This is due to the fact that myocarditis is characterized by a
large variety of clinical symptoms (from asymptomatic and low-symptomatic, «erased» forms to
severe diffuse myocarditis and cardiogenic shock), and the lack of generally accepted informative
diagnostic criteria [7, p. 551].

The term ‘myocarditis’ first used 1. F. Sobernheim in 1837 [3]. In 1887, the Russian doctor
Abramov SS presented a description of a kind of heart disease, which was combined with severe
heart failure, and was characterized by severe progressive course with a further fatal outcome. The
macroscopic picture revealed by him reflected a complete dilation of the cavities, thrombotic
masses inside the chambers, areas of thinned myocardium with areas of cardiosclerosis. The direct
relationship of infection and the identified «finds» it has not been established. A. Fidler in 1899,
during microscopic examination of preparations, determined inflammatory infiltration and isolated
this disease into a separate form: idiopathic myocarditis. In subsequent studies conducted in the
20th century, it was shown that changes in this process usually correspond to viral myocardial
damage, sometimes with the development of autoimmune reactions

The aetiology of myocarditis in children is extremely diverse, but most often myocarditis is
caused by an infectious agent, in particular viruses. So in 6-8% of cases, myocarditis develops
during or shortly after sporadic and epidemic viral infections [7, p. 555]. It was found that in acute
viral infections, myocardial involvement in the pathological process occurs in 10% of cases [8, p.
906]. Coxsacks A and B enteroviruses, ECHO, rubella virus, adenovirus, herpes simplex virus,
Epstein—Barr virus, cytomegalovirus, influenza virus, and others have a particular cardiotropic
nature [9, p. 203] TORCH-complex. This is due to the cardiotropic nature of viruses and the
imperfection of the immunological protection of newborns and young children predisposed to this
disease [10, p. 304]. If a woman is infected, then during pregnancy there is a real possibility of
transmission of the virus from the mother to the fetus either in utero or in the neonatal period [11, p.
1670]. Carriage of cytomegalovirus infection and herpes simplex virus can cause intrauterine
myocarditis [12, p. 1698]. According to the results of some studies, myocarditis in infants was one
of the manifestations of generalized IUI, wherein 50% of cases the infection was caused by
cytomegalovirus or herpes simplex virus [13, p. 2616]. The fact is that the viruses of the herpes
family have the whole set of properties allowing them to become the cause of chronic
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cardiovascular pathology with alteration of the vascular endothelium, proliferation of smooth
muscle cells, various immunopathological changes, including polyclonal humoral activation,
morphological changes of cardiomyocytes [14, p. 500].

A common cause of myocarditis in infants is the Coxsackie B virus, which accounts for about
50% of cases [2, p. 143; 4, p. 1130]. Coxsackie viruses have an affinity for specific receptors
located on the surface of the cardiomyocyte. It is important to emphasize that the infection caused
by the Coxsackie virus is erased in half of the cases, which significantly complicates diagnosis [3,
p. 221]. Among children who died of myocarditis, Coxsackie B-antigen is released in 41% of cases
[4, p. 1131]. Often myocarditis occurs in infants with congenital heart defects, which themselves are
accompanied by cardiomegaly and heart failure, while the identification of myocarditis causes
difficulties, and their prognosis for patients is most serious [12, p. 1699]. Unfortunately, the
aetiology of non-rheumatic myocarditis is diagnosed only in 25% of cases, while in 75% the
aetiology is represented by an undifferentiated viral infection [13, p. 2616].

Several mechanisms play a role in the pathogenesis of viral myocarditis — the direct
cytotoxic effect of the virus on cardiomyocytes (CMC), activation of apoptosis processes, reactions
of the primary and secondary immune response, remodelling of the contractile apparatus of the
heart muscle [6, p. 555] These processes take place in three successive stages with different clinical
symptoms. In the initial phase of the disease, the virus enters the CMC, endothelial cells and
fibroblasts by endocytosis. Myocardial damage in the initial stages of the disease can be realized by
direct virus-mediated lysis of CMC or through activation of the primary immune response [7, p.
551]. In the case of fulminant forms of myocarditis, the massive death of CMC can lead to a serious
violation of the contractile function of the heart and the rapid progression of heart failure.
Macrophages and natural killers exacerbate the damage to the heart muscle, destroying infected
CMC using perforins and granzymes, and also support active inflammation in the myocardium,
producing pro-inflammatory cytokines [8, p. 905]. The initial phase of myocarditis in the case of an
adequate immune response can end with the complete elimination of the virus from the myocardium
with subsequent recovery, but it can go into the second phase - autoimmune [12, p. 1699].

The second phase of viral myocarditis begins, as a rule, 10-14 days after the virus enters the
myocardium and is characterized by activation of secondary (specific immunity) reactions with the
production of specific anti-myocardial immunoglobulins of classes G, M and A by plasma cells and
proliferation of antigen-specific T-lymphocyte clones [3, p. 221]. Leukocyte chemotaxis is
stimulated, which is accompanied by their migration to the inflammatory focus and adhesion to
endotheliocytes, impaired microcirculation, and severe damage to the contractile apparatus of the
heart. The main proinflammatory cytokines that are produced by immune cells in the inflammation
in this phase of the disease are y-interferon, o tumour necrosis factor (TNF-o), IL-18, IL-2, IL-6,
IL-17A, IL- 23 [7, p. 557]. The cytokine imbalance plays a great role in the further progression of
the process and the formation of heart failure [10, p. 305]. In the case of a prolonged inflammatory
process in the heart muscle, the disease transitions to a third, chronic phase, in which the main
pathological process is remodelling of the heart muscle with progressive dilatation and the
development of chronic heart failure [9, p. 203]. Signs of inflammation in the myocardium during
the histological examination may not be detected, but profound structural and functional changes in
the contractile apparatus of the heart with the development of fibrosis are usually irreversible.
Subsequently, the transformation of the disease into dilated cardiomyopathy (DCMP) is possible
[20]. In 20% of cases, acute myocarditis can turn into DCM as a result of the persistence of the viral
genome and the constant maintenance of immune inflammation in CMC [2, p. 144].

Thus, at present, there is an urgent need to create clear criteria for the diagnosis of
myocarditis in children, which would allow detecting the disease at early stages of its development,
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using available laboratory and instrumental methods of research and without resorting to invasive
technologies [1, p.1899].
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