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ABSTRACT 

The article presents a review of the literature examining the clinical features of the course of new coronavirus infection in children. 
Available literature data indicates that children are not only less vulnerable to being infected with the SARS-CoV-2 virus, but also 
experience the disease much easier, which is associated with certain features of the COVID-19 clinical pattern in children. Early 
diagnosis of COVID-19 in children contributes to timely treatment and prevention of the spread of infection. A clinical case of new 
coronavirus infection in a 12-year-old child is presented. 
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Introduction   

Over the past decades, up to a certain point in pediatric practice, 

coronaviruses have been found mainly as agents of seasonal viral 

infectious diseases in children, mostly affecting the upper 
respiratory tract. Thus, descriptions of a coronavirus infection 

are found in sources dated to the second half of the last century. 

However, A-general group-1 alpha-coronaviruses and group-2 
beta-coronaviruses are referred to. The pandemic, which the 

world has been experiencing for several recent months, is caused 

by a new group-2 B-genera beta-coronavirus - SARS-CoV-2 [1, 

2]. 

It is identified that children's vulnerability to the disease is 
significantly less pronounced than in adults. The data available 

indicates that pediatric-age patients account for 1-5% of the total 

patients with a new coronavirus infection. Publications are 

reporting the cases of COVID-19 detection in newborns. During 

the pandemic period, there were isolated cases of deaths due to 
this disease in children. The researchers note that the major part 

of children reported with a new coronavirus infection is 

associated with the SARS-CoV-2 virus passing from adults [3-6]. 
Currently available data in the literature indicates that children 

are not only less vulnerable to SARS-CoV-2 virus infection, but 

also experience the disease much easier, which is associated with 
certain features of the COVID-19 clinical pattern in pediatric-

age patients. These epidemiological and clinical features are 

presumably explained by many factors [7, 8]: 
 

• Reduced epidemiological risk of being infected due to 
significantly lower network contacting, movement, and 

traveling; 

• Presumable congenital immunity in children, which 
disappears within the ontogenetic process; 

• Less affected respiratory mucosa due to lower exposure to 

environmental hazards (industrial air pollution, tobacco 
smoke, etc.); 

• Less chronic diseases; 

• A less-developed immune system, which leads to a decrease 

in the severity of destructive immune responses underlying 
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the development of respiratory and multi-organ 

insufficiencies in patients with COVID-19. 

Despite all the above-mentioned facts showing a more favorable 
course of the disease in children, it should be noted that COVID-

19 detection in this category of patients is of particular 

importance because children pose a risk to spread the infection 
among the middle-aged and older groups of people. Besides, 

recently there have been reports showing a shift in the middle 

age of people exposed to being affected by a new coronavirus 
infection towards the disease "rejuvenation", which, along with 

the uncertainty with the effective vaccine development, 

indicates the importance to determine peculiarities of the 
COVID-19 clinical course in children [9, 10]. 

The work aims to establish the clinical features of a new 

coronavirus infection (COVID-19) in children for early disease 
detection and timely treatment. 

Materials and Methods 

An analysis of scientific sources of domestic and foreign authors 

examining the clinical features of a new coronavirus infection 
(COVID-19) in children was carried out. The methodological 

basis of the study involved the following methods: theoretical 

methods (analysis & synthesis of scientific literature & sources, 
empiric material analysis), formal-based logical, system- based 

structural, as well as methods of analysis, synthesis, abstraction, 

comparison, induction, deduction, etc. 
The article presents a clinical case of the course of COVID-19 in 

a 12-year-old child. 

Results and Discussion 

According to the data provided by the majority of authors, the 

most frequent symptoms that make up the COVID-19 clinical 
picture in children over 1 month are hyperthermia and non-

productive cough. In addition, intoxication manifested in the 

overall weakness of various intensity, nausea and myalgia appear 
to be frequent disease markers. In some cases, nasal stuffiness 

and rhinorrhea are observed. Quite rare symptoms of the disease 
are the signs of gastrointestinal damage, such as vomiting, 

diarrhea, and abdominal pain. At the same time, however, the 

majority of authors note that diarrhea in children infected with 
COVID-19 is observed more often than in adults [9-11]. 

There is evidence that children tend to recover in 1-2 weeks. In 

more than 25% of cases, COVID-19 in pediatric-aged children 
shows no symptoms. It has been established that roughly 10% of 

COVID-19 cases in children require hospital treatment. 

Herewith, in 1% of cases, a severe form of the disease is 
observed, characterized by the development of complications, 

which mostly are associated with severe concomitant pathology 
[12, 13]. Clinical manifestations of the disease are characterized by 

the form of its course (or a combination of forms), the most 

common of which are [14, 15]: 

1) Non-complicated acute respiratory viral infection; 
2) Pneumonia with no respiratory failure; 

3) Pneumonia concomitant with acute respiratory failure; 

4) Acute Respiratory Distress Syndrome (ARDS); 
5) Sepsis; 

6) Septic shock. 

The disease clinical course classification by its severity in 
children is based on COVID-19 division into mild, moderate, 

and severe forms. When determining the severity of new 

coronavirus infection, most authors indicate the need to identify 
if there are such criteria as the development of pneumonia, acute 

respiratory failure, ARDS, acute cardiovascular failure, and 

multiple organ dysfunction. The mildest, asymptomatic, a form 
of the disease and the most severe, critical, are singled out [15, 16]. 

Asymptomatic COVID-19 form implies a positive take in 

children when carrying out laboratory research on SARS-CoV-2 
RNA at the same time, clinical and radiological symptoms of the 

disease are defined. The mild form is characterized by the signs 
of damage to the upper respiratory tract manifested by sore 

throat, cough, nasal congestion, rhinorrhea, and sneezing, as 

well as clinical manifestations of intoxication: overall weakness, 
hyperthermia, and myalgia. At the same time, there are, as a 

rule, characteristic changes in the oropharynx mucosa 

manifested by hyperemia. In some cases, symptoms of 
gastrointestinal tract damage are observed: abdominal pain, 

nausea, vomiting, diarrhea [16, 17]. 

The moderate course of the disease implies the child’s cough, 
which is usually non-productive and dry, and hyperthermia 

concomitant with pneumonia. There are no manifestations of 

acute respiratory failure and no shortness of breath and 
hypoxemia. The change in normal auscultatory lung pattern with 

wet or dry rales. In some cases, this clinical form of the disease 

is not associated with significant lung damage manifestations, but 
in this case, it is characterized by indolent infiltrative changes in 

the pulmonary tissue during an X-ray chest organ examination 
[18, 19]. 
In the majority of cases, severe COVID-19 form in children 

starts with the onset signs of acute respiratory infection with 
characteristic symptoms of temperature rise, coughing, and 

nasal congestion. The signs of gastrointestinal damage including 

nausea, vomiting, diarrhea, and abdominal pain can be also 
manifested. This form is characterized by gradual disease 

progression. Over a week, signs of acute respiratory failure are 

shown, such as shortness of breath, diffuse cyanosis, a decrease 
in blood oxygen saturation indicated by pulse oximetry to 92% 

and lower. X-ray examination (radiography or computed 

tomography) detects pneumonic infiltration of pulmonary 
tissue, which is usually extensive [20-22]. 

The most severe is the critical form of COVID-19 in children, 

which is characterized by rapid progression of the disease, 
accompanied by the development of ARDS against the 
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background of severe pneumonia. Signs of acute respiratory 

failure prevail in the clinical picture, which requires respiratory 

support. A frequent complication of the critical COVID-19 form 
is the development of multiple organ dysfunction, which may 

include not only respiratory failure, but also cardiovascular, 

cerebral, hepatic, and renal failure, and coagulopathy as well [22, 

23]. 

Researchers point to many risk factors causing severe forms and 

complications of the disease in children, the most significant of 
which are [20, 21, 23]: 

• Immunodeficiency-related conditions; 

• Comorbid pathology (malformations, lung and/or 
cardiovascular diseases, etc.); 

• Simultaneous infection with another virus (e.g. influenza 
virus). 

Based on the facts presented above, it should be noted that the 

clinical course of COVID-19 in children generally corresponds 
to the disease manifestations in adults; in the majority of cases, 

it is characterized by hyperthermia development and the signs of 

respiratory tract damage. It is indicated that the clinical picture 
in children shows more favorable disease development, 

accompanied by less severe symptoms [24, 25]. 

Starting from April 2020, there have been indications on a fairly 
large number of children reported to suffer from a new 

multisystem inflammatory disease, which was associated with 

positive SARS-CoV-2 takes. Some patients were noted to show 
laboratory signs of a new coronavirus infection sometime after 

clinical symptoms manifestation. Multisystem inflammatory 
disease is manifested by atypical Kawasaki syndrome, the clinical 

signs of which are symptoms of the gastrointestinal tract and 

cardiovascular system damage. In addition, infectious-toxic 
shock development is common for the multisystem 

inflammatory disease [26].  In May 2020, S. Riphagen et al. 

published data describing the treatment of 8 children aged 4 to 
14 years admitted to the intensive care unit in April for 

Kawasaki-like syndrome development [27]. The main clinical 

signs of the disease in all children were: temperature rise to 40 
° C, edema, rashes of various morphologies, conjunctivitis, 

marked gastrointestinal tract damage (nausea, vomiting, 

diarrhea & abdominal pain), and limb pain. The authors noted 
the rapid development of acute cardiovascular failure based on 

the type of Vasoplegic Syndrome refractory to infusion therapy, 

which required the use of vasopressor support. Despite the lack 
of acute respiratory failure, seven out of eight patients were 

provided with invasive respiratory support due to the extreme 
instability of hemodynamic parameters. Other clinical 

manifestations of the disease in this group of children included 

pleurisy, ascites, and pericarditis. In one of the patients, the 
development of severe arrhythmia with refractory shock was 

noted, which required the use of extracorporeal membrane 

oxygenation (ECMO). All patients showed elevated markers of 
myocardial injury, indicating its damage due to systemic 

inflammation. A peculiar feature of the Pediatric Multisystem 

Inflammatory Syndrome development (PMIS) is that this 

pathological condition develops 2-3 weeks after infection, that 
is, during laboratory diagnostics when the virus RNA in the 

majority of cases is not detected. 

Most authors point out that the main sign due to which the 
syndrome can be detected is a temperature rise to 38°C and 

higher, which persists for at least 24 hours. Recent literature 

indicates that all children suffering from multisystem 
inflammatory syndrome show signs of gastrointestinal disorders; 

in 76% of cases the myocarditis pathological process was 

detected and 57% were diagnosed with acute cardiovascular 
failure [28-30]. 

Below, we present a clinical case of a moderate form of the 

disease in a 12-year-old patient. The patient was admitted to the 
emergency room complaining of overall weakness, the 

temperature rises to 38.8°C and dry non-productive cough. 

These complaints appeared 3 days before the admission to the 
hospital and worsened during this period. No marked chronic 

diseases were detected. An epidemiological anamnesis indicated 
close contact with a COVID-19-infected person the father of the 

child was hospitalized for bilateral pneumonia against the 

background of a new coronavirus infection a week earlier before 
his daughter showed the signs of the disease. At the time of 

examination, the patient's condition was satisfactory. The mind 

was bright and completely focused. The skin showed no changes, 

physiological color, and humidity. The temperature was 38.3оС 

at admission. Breathing was autonomous, effective, and 

respiratory rate was 18 times per minute. SpO2 was 98% against 

the background of atmospheric air-breathing. Auscultatory: 
breathing was slightly harsh, and somewhat weakened above the 

back basal areas of lungs. Hemodynamic parameters were stable: 

BP was 104/62 mm Hg., heart rate was 92 per minute. Cardiac 
sound was distinct and rhythmic. Pulse was satisfactory, non-

tensile, and rhythmic. The abdomen was soft and painless when 

palpating. No altered defecation pattern was detected. 
Peristaltic was active, urination was autonomous and painless. 

Immediately upon being admitted to the hospital, a chest organ 

computed tomography was carried out, based on which 
infiltrative changes were detected in four areas of the right lung 

and three areas of the left lung. As a result of the oropharynx and 

pharynx swab study, SARS-CoV-2 was diagnosed. No significant 
deviations from norms were detected in the results of other 

laboratory tests. The patient was diagnosed with: "New 
coronavirus COVID-19 infection and viral bilateral 

multisegmental pneumonia, DN-0". 

In addition to symptomatic treatment, the patient was injected 
with alpha-2b recombinant interferon intranasally, 2 drops in 

each nasal passage, 4 times a day. Within 7 days after admission 

to the hospital, the disease sign regression was noted, due to 
which the patient was discharged to continue outpatient 

treatment. According to the chest organ control computed 

tomography before discharging from the hospital, no lung 
infiltrative changes were detected. 
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Conclusion 

The data presented in the article indicates that children are 
significantly less likely to show clinical manifestations common 

to COVID-19 than adults. At the same time, there is a reason to 

believe that children are much more likely to be asymptomatic 
carriers of new coronavirus infection. This fact indicates a key 

role of measures to comply with hygienic measures and preserve 

social distancing among children, which will effectively prevent 
the spread of the disease not only among their peers but also 

among the adult population, which is more vulnerable to 

clinically marked COVID-19 forms. 
In the vast majority of cases, the disease in children is mild 

showing minor clinical manifestations with no risk factors, 

which, in most cases, does not require hospital treatment. At the 
same time, even moderate COVID-19 forms in the same 

category of patients proceed favorably and are not accompanied 

by severe complications, like in the presented clinical case. 
However, such comorbidities as diabetes mellitus, obesity, and 

diseases associated with the increased production of clotting 
factors can be accompanied by a severe, clinically marked new 

coronavirus infection. 

The extremely rare but the most severe COVID-19 
manifestation in children is multisystem inflammatory 

syndrome, the timely detection of which is critical for improving 

disease outcomes. The syndrome treatment requires 
comprehensive intensive care measures, often using 

extracorporeal detoxification and ECMO methods. 

It should be noted that as the pandemic progresses, the flow of 
information associated with the clinical course of COVID-19 in 

children increases. In this context, pediatricians should 

constantly monitor the evolution of knowledge accumulated in 
this area, which is going to improve the diagnosis and treatment 

quality. 
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