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ABSTRACT 

Background: In Ukraine there have been two periods of increased incidence of 

COVID-19 in 2020 and 2021. The pandemic has wavy character, which may be 

due, to the high mutational activity, which leads to the rapid formation of new 

variants of the virus. Materials and Methods: There was an analysis of 530 case 

histories of children from birth to 18 years old, who were hospitalized with 

coronavirus disease in the period from June 2020 to May 2021. Results: In 2021 

the share of children aged 1 to 5 increased significantly (from 26.2% to 41%) 

and the percentage of adolescent visitors decreased (from 24.7% to 15.8%). We 

found that the average number of patients in 2021 increased in some children 

with chronic controversial pathology (14.7% in 2021 and 5% in 2020). In 2021, 

the part with general symptoms and local manifestations of airway lesions 

significantly increased (p <0.05) 81.15% in 2020). During the wave of 2021, 18 

(9.5%) children were involved in intensive care units and the average in 2020 - 

only 7 (2%). Conclusions: During the second wave of coronavirus infection in 

Ukraine, we observed an increase in the proportion of young and preschool 

children among inpatients. In the clinical picture of the disease of patients 

during the second wave of of COVID-19, we observed an increase in the 

absolute number and proportion of children with severe and complicated 

forms of the disease. 
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1. INTRODUCTION 

The COVID-19 pandemic, which has swept the world since early 2020, 

continues and continues to spread. To date, sufficient information has been 

accumulated on certain epidemiological features of coronavirus disease. In 

particular, COVID-19 is known to affect all age groups, but in children the 

disease is usually mild and may be accompanied by nonspecific symptoms, 

especially in newborns. The incidence of children is 2% of all cases in China, 
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1.2% in Italy, 0.8% in Spain, 1.7% in the USA and 1% in Turkey (Ludvigsson, 2020; Tagarro et al., 2020; Tezer et al., 2020). Children 

under 10 make up 1% of all cases. According to the Korean Center for Disease Control and Prevention, in Korea, 6.3% of all cases 

that tested positive for SARS-CoV-2 were children under 18 years old.  

In addition, statistics indicate a wavy nature of the spread of infection. In many countries so far, there have been two waves of 

coronavirus infection, manifested by an active increase in daily incidence in the first period, which was in 2020, then there was a 

decline and then a new episode with high daily incidence in 2021. Data from several studies indicate some clinical and 

epidemiological differences between the first and second waves. Differences in age range and severity of disease were reported, in 

particular. Thus, data from COVID-19 in Spain show that hospitalized patients during the second wave were younger and required 

fewer days of hospitalization. During the second wave frequency of gastrointestinal symptoms prevailed, despite the fact that many 

symptoms were similar in both periods morbidity (Iftimie et al., 2021). In addition, according to statistics, patients in Spain during 

the second peak of the disease were significantly less likely to receive invasive mechanical ventilation, anticoagulants and oxygen 

therapy, and more often received corticosteroids and non-invasive mechanical ventilation. A significant number of infants, children 

and women who were hospitalized during pregnancy or after delivery became an important epidemiological difference, according 

to the authorsof the study. However, it is noted that in general the course of coronavirus disease in these categories of patients was 

not severe and relatively favorable (Soriano et al., 2021).  

The results of another study conducted by Japanese researchers indicate a lower proportion of severe cases during the second 

wave of the disease. The authors also note an increase in the proportion of young people among patients, as well as a lower number 

of comorbidities, a lower proportion of critically ill patients and a decrease in mortality during the second rise in COVID-19 

incidence (Sho et al., 2021). At the same time, in another geographical region, India, the second wave of the disease was more 

severe. It began around mid-March 2021 and grew rapidly, peaking at more than 400,000 reported daily cases by the end of April. 

There are several factors that are considered as probable causes of the wave-like course of the infection. High mutational activity of 

SARS-CoV-2 is one of them, which, according to scientists, leads to the rapid formation of new strains of the virus. Some of them 

show more aggressive pathological properties compared to the original version, which was isolated in Wuhan at the beginning of 

the pandemic.  

In particular, in October 2020 in the UK for the first time heard about a mutated type of coronavirus B.1.1.7 (Kupferschmidt, 

2020). Its rapid spread is seen as a likely factor that has provoked a significant increase in the level of COVID-19 infection in the 

world. According to international reports about epidemiological lineages of SARS-CoV-2, the first statements about new strain 

B.1.1.7 in Ukraine began to appear in February 2021 and this coincides with the beginning of the increase in daily incidence of 

COVID-19. Ukrainian Ministry of Health reports that the second increase in morbidity in our country was accompanied by a large 

number of deaths. Thus, the evolution of COVID-19 entails changes in the epidemiological and clinical characteristics of the disease. 

The study and systematization of these changes are necessary to build adequate response to the pandemic. 

 

Objective 

To compare the epidemiological and clinical characteristics of pediatric patients who were hospitalized during the first and second 

waves of COVID-19. 

 

2. MATERIALS AND METHODS 

The study was one-center, retrospective, cohort. There was an analysis of case histories of children from birth to 18 years old, who 

were hospitalized at the Kyiv City Children's Clinical Infectious Diseases Hospital (Kyiv, Ukraine) with coronavirus disease in the 

period from June 2020 to May 2021. There were selected 530 case histories of children with confirmed cases of COVID-19. Among 

them were 340 patients who were treated during the first wave of incidence in the period from June to November 2020, and another 

190 - in the period from February to May 2021, when there was a second rise in incidence in Ukraine. 

In all patients, the final diagnosis according to the International Statistical Classification of Diseases of the Tenth Revision (ICD-

10) was the diagnostic code U07.1 Verification of the diagnosis in the hospital was performed by single PCR examination of the 

nasopharyngeal smear, according to the current protocol. The PCR study was performed in the local laboratory of Kyiv City 

Children's Clinical Infectious Diseases Hospital. Confirmed case was when PCR tests SARS-Cov-2 were positive. Information was 

collected from patients' medical records, which included demographic data (age, sex), epidemiological information (contact with 

the patient), anamnestic data (comorbidities, prehospital disease), main clinical symptoms and their duration (including prehospital 

and hospital stages), results of laboratory and instrumental research, treatment and consequences of the disease.  
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Upper respiratory tract infection was determined in the presence of catarrhal manifestations and rhinorrhea or nasal congestion. 

Symptoms of a lower respiratory tract infection included shortness of breath and cough, as well as auscultatory changes such as 

shortness of breath or wheezing and / or changes in the parenchyma on a chest radiograph or computed tomography. To study the 

age-related clinical and epidemiological features, all patients were divided into two main periods - in 2020 we studied 340 case 

histories of children with COVID-19 and in 2021-190 cases. They were divided into five age groups: from birth to 1 month, from 1 to 

12 months, from 1 to 5 years, from 6 to 9 years and from 10 to 18 years. Comorbid patients were also divided into a category of 

patients with concomitant pathology and complications.  

Statistical processing of the results was performed using Microsoft Excel. Data were presented using methods of descriptive 

statistics. The median (M) and interquartile range (IQR, 1st - 3rd quartile) were determined. The significance of the difference 

between nonparametric parameters was determined using the Chi-square test or Fisher's exact test, for the parametric data used the 

Mann-Whitney test and Kruskal-Wallis test. The difference was considered significant when the error value p <0.05. 

 

3. RESULTS 

The main characteristics of the cohort of patients studied are presented in table 1. The cohort included patients of all ages. 

Compared to 2020, in 2021 the share of children aged 1 to 5 increased significantly and the percentage of adolescent patients 

decreased. Also among patients in 2021 the share of children with chronic comorbidities increased. In 2021, in addition, the share of 

children whose probable place of infection was the children's team decreased, while the percentage of patients who had contact 

with patients within the family increased. The terms of hospitalization and the number of bed-days did not differ significantly in 

2020 and 2021. 

 

Table 1 Demographic and epidemiological data of patients for 2020 and 2021 

Parameters 
2020  

(n=340) 

2021  

(n=190) 
Р 

Age n(%):    

0-1 months 29 (8.5%) 16 (8.4%) p=0.966 

1-12 months 85 (25%) 41 (21.6%) p=0.375 

1-5 years 89 (26.2%) 78 (41%) p<0.001 

6-9 years 53 (15.6%) 25 (13.2%) p=0.449 

10-18 years 84 (24.7%) 30 (15.8%) p=0.017 

Sex n(%):    

Boys 183 (53.8%) 102 (53.7%) p=0.976 

Girls 157 (46.2%) 88 (46.3%) p=0.976 

Contact with patients n (%):    

Family members 220 (64.7%) 128 (67.4%) p=0.536 

Children's team 18 (5.3%) 2 (1.0%) p=0.014 

Unknown 102 (30.0%) 60 (31.6%) p=0.706 

Hospitalization Day, M (IQR) 3 (1-5) 3 (2-5) p=0.631 

Bed-days, M (IQR) 6 (3-9) 6 (4-8) p=0.107 

Concomitant pathology n (%): 17 (5%) 28 (14.7%) p<0.001 

Allergological 3 6 p=0.759 

Endocrine 3 4 p=0.763 

Hematological 2 5 p=0.585 

Nephrological 1 2 p=0.870 

Neurological 3 6 p=0.759 

Oncological 1 1 p=0.716 

Adiposity 4 4 p=0.432 

 

In the structure of concomitant pathology, allergic diseases were manifested by allergic dermatitis, bronchial asthma and atopic 

dermatitis; endocrine pathology was represented by aplasia of the thyroid gland, type I diabetes mellitus, Itsenko-Cushing 

syndrome, rickets; hematological diseases - Minkowski-Shofar anemia, severe iron deficiency anemia; 1 patient had congenital 
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kidney disease (hypoplasia), another 1 - congenital malformation of the brain; also one case of Down syndrome, cerebral palsy, 

mental retardation, epilepsy; one child had medulloblastoma of the cerebellum with metastases, 8 patients - obesity, 2 - 

meningococcal infection, meningococcemia. A comparison of the frequency of clinical symptoms in patients with coronavirus 

infection in 2020 and 2021 is presented in table 2. 

 

Тable 2 Comparative characteristics of clinical symptoms in patients with coronavirus infection in 2020 and 2021 

Symptoms 2020  2021  Р 

Fever, n (%) 310 (91.2%) 186 (97.9%) p=0.003 

Weakness, n (%) 300 (88.2%) 185 (97.3%) р=0.0003 

Decreased appetite, n (%) 251 (73.8%) 185 (97.3%) p<0.00001 

Rhinitis, n (%) 139 (40.9%) 139 (73,2%) p<0.0001 

Sore throat, n (%) 67 (19.7%) 53 (27.9%) р=0.031 

Cough, n (%) 219 (64.4%) 104 (54.7%) р=0.029 

Diarrhea, n (%) 24 (7.1%) 16 (8.4%) р=0.57 

Headache, n (%) 20 (5.8%) 32 (16.8%) р=0.00005 

Shortness of breath, n (%) 13(3.8%) 12 (6.3%) р=0.194 

Myalgia, n (%) 18 (5.2%) 7 (3.7%) р=0.402 

Abdominal pain, n (%) 13 (3.8%) 14 (7.3%) р=0.075 

Anosmia, n (%) 27 (7.9%) 8 (4.2%) р=0.097 

Rash, n (%) 17 (5.0%) 8 (4.2%) р=0.68 

 

Symptoms included fever, general weakness, loss of appetite, and cough in most patients. Compared to 2020, in 2021 the 

frequency of patients with general symptoms (fever, headache,weakness, loss of appetite) and local manifestations of airway lesions 

(rhinitis, cough) (p <0.05 according to the Pearson Chi-square criterion) increased. Among laboratory and instrumental research 

methods, most patients of both study groups were covered by clinical blood tests, biochemical tests (ALT, AST), markers of 

inflammation (C-reactive protein (CRP), procalcitonin), coagulation tests (international normalized ratio). and X-ray of the chest 

cavity (table 3). 

 

Table 3 Comparative characteristics of laboratory and instrumental data for 2020 and 2021 

Indicators 2020  2021  Р 

Leukocytes (109 / l), M (IQR) 8.4 (6-11.9) 7.7 (5.5-10.3) р = 0.02202 

Neutrophils (%), M (IQR) 34 (26-49) 48 (32.3-68.95) р = 0.0012 

Lymphocytes (%), M (IQR) 40 (24-50) 42.65 (24.15-53.95) р = 0.65272 

Platelets (109/ l), M (IQR) 255 (212-312) 224 (174-281) р < 0.00001 

ESR (mm / h), M (IQR) 6 (5-8) 6 (5-9) р = 0.5157 

CRP> 6 mg / l, n (%) 130 (38.2) 58 (30.5) р = 0.075 

Procalcitonin (ng / ml), M (IQR) 0.0415 (0.027-0.064) 0.053 (0.036-0.06925) р = 0.60306 

ALT (U / l), M (IQR) 20 (17-27.75) 20 (17-25.25) р = 0.78716 

AST (U / l), M (IQR) 32.25 (24.6-44) 32.5 (25-43.8) р = 0.034 

EOM, M (IQR) 1.05 (1.04-1.05) 1.06 (1.05-1.06) р < 0.00001 

Fibrinogen (g / l), M (IQR) 3.4 (2.4-4.2) 3.3 (2.6-4.2) р = 0.9124 

X-ray of the lungs, n (%): 260 (76.4%) 147 (77.4%) р = 0.815 

Unchanged 49(18.8%) 35(23.8%) р = 0.235 

With changes in the 

parenchyma 
211(81.15%) 112(76.2%) р = 0.235 
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There was no significant difference between indicators of laboratory research methods in the period of outbreaks in 2020 and 

2021 (according to the Mann-Whitney test). The results of the general clinical blood test in most patients at the initial examination 

were within normal limits. Leukopenia (<4 * 109 / l) was observed in 12 (3.5%) patients of the 2020 group and 16 (8.4%) patients in 

2021, leukocytosis (> 10 * 109 / l) in 109 (32%) patients and 48 25%) respectively. Thrombocytopenia (<150 * 109 / l) was observed in 

16 (4.7%) patients, and increased platelet count (> 420 * 109 / l) - in 28 (8.2%) patients from the study cohort in 2020, while in the 

group this year thrombocytopenia was observed in 31 (16.3%) patients and thrombocytosis in 9 (4.7%) patients. The erythrocyte 

sedimentation rate (ESR) at hospitalization in most of children was within the reference values. Only 60 (17.6%) patients in 2020 and 

23 (12%) patients in the 2021 group had a higher 10 mm / h. The study of C-reactive protein was performed in 150 (44%) cases and 

66 (34.7%), respectively. Of these, 114 (76%) and 58 (87.8%) cases exceeded 6 mg / l. Procalcitonin levels were determined in 67 

patients and 64 patients, respectively and ranged from 0.011 to 0.4 ng / ml. Relatively higher rates of transaminases were observed 

in children of younger age groups (from 0 to 1 month and from 1 to 12 months). Determination of EOM was performed in 87 

(25.5%) and 61 (32%) patients, respectively. The rate ranged from 1 to 1.12 (median 1.05). The study of fibrinogen levels was 

performed in 167 (49%) and 159 (83.6%) children, respectively. Fluctuations of the indicator occurred in the range of 1.6 - 7.88 g / l 

(median 3.4 g / l).  

In accordance with the results of instrumental examinations among 260 patients of the outbreak in 2020 and 147 patients in 2021, 

there is a tendency to reduce the frequency of detection of parenchymal changes in radiography. The most frequent changes 

recorded on the radiograph were interstitial lesions, which were described in 171 (81.15%) of 211 patients in 2020 and in 90 patients 

(80.3%) of the cohort studied in 2021, peribronchial infiltration - in 30 (14.2%) and 20 (17.8%), respectively, the share of the lesion - in 

10 (4.65%) and 2 (1.9%) patients, respectively. The frequency of radiological changes in the lung parenchyma at the initial 

examination was the lowest in the group of children in the first month of life, and the highest - in the age group 6-9 years of both 

study groups. In children of the first month of life, the frequency of detection of radiological changes in the parenchyma was 

significantly lower than in older children (10-18 years) (p = 0.011 by the criterion of Chi-square).  

According to the National Institutes of Health Coronavirus Disease 2019 (COVID-19)Treatment Guidelines) the severity of the 

condition is interpreted by the following indicators: Asymptomatic or asymptomatic infection: Presence of a positive SARS-CoV-2 

test by virological test (ie nucleic acid amplification test [NAAT] or antigen test), but no symptoms corresponding to COVID-19. 

Mild disease: No signs and symptoms of COVID-19 (eg fever,malaise,sore throat, cough, muscle aches.headache, vomiting,nausea, 

loss of taste and smelland diarrhea), but no shortness of breath or changes in the chest during imaging by instrumental methods of 

research. 

Moderate disease: Detection of signs of upper respiratory tract disease during clinical evaluation or imaging and oxygen saturation 

(SpO2) ≥94%. 

Severe disease: Detection of signs of lower respiratory tract disease during clinical evaluation or imaging and oxygen saturation SpO2 

<94%, the ratio of partial pressure of oxygen in the arteries to the proportion of inhaled oxygen (PaO2 / FiO2) <300 mm Hg. Century, 

Respiratory rate> 30 breaths / min or pulmonary infiltrates> 50%. 

Critical disease: Septic shock and / or dysfunction of many organs andsevere respiratory failure. 

Taking into account the above criteria, estimating the frequency of severity of coronavirus outbreaks in 2020 and 2021, Figure 1 

and Table 4 show that the severity of the disease prevailed in the current year compared to last year almost 5 times (9.5% vs. 2%) (p 

<0.001) and almost three times lower rate of mild severity compared to 2020 (2% vs. 5.6%). 

 

 
Figure 1 Frequency distribution of the severity of coronavirus infection outbreaks in 2020 and 2021 

 

5.6% 

92.4% 

2% 2020 

Mild Moderate Severe

2% 

88.5% 

9.5% 2021 

Mild Moderate Severe
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Table 4 Frequency distribution of the severity of coronavirus infection outbreaks in 2020 and 2021 

Degree of severity, n (%) 2020 2021 Р 

Mild 19 (5.6%) 4 (2%) p=0.060 

Moderate 314 (92.4%) 168 (88.5%) p=0.131 

Severe 7 (2%) 18 (9.5%) p<0,001 

 

The course of the disease in most patients was not accompanied by life-threatening symptoms. In the cohort of patients of the 

current year, 18 (9.5%) children were treated in the intensive care unit (ICU) and among patients in 2020 - 7 (2%) (Table 5). In the 

distribution of severe cases by age, the predominance of complications was observed among the age groups 1-5 years and 10-18 

years. During the outbreak of 2021, there was a significant increase in the number of complicated cases among older children with 

comorbidities. Among these conditions, the leading symptoms of severity were neurological disorders (convulsive syndrome), 

respiratory failure at the level of 1-2 degrees and in 2 patients at hospitalization there were manifestations of septic shock on the 

background of concomitant meningococcemia. 

 

Table 5 Distribution of complicated cases by age and concomitant pathology 

Complications 2020  2021 Р 

Complicated course, total n (%) 7 (2.06%) 18 (9.5%) p=0.0001 

Thrombosis of the right internal 

jugular vein, n (%) 
1 (0.3%) 0 p=0.102 

Respiratory failure, n (%) 4 (1.2%) 16 (8.4%) p=0.00003 

Respiratory failure 1st. , n (%) 1 (0.3%) 10 (5.3%) p=0.062 

Respiratory failure 2st. , n (%) 3 (0.9%) 6 (3.2%) p=0.246 

Multisystem inflammatory 

syndrome (MIS-C), n (%) 
1 (0.3%) 0 p=0.102 

Septic shock, n (%) 1 (0.3%) 1 (0.5%) p=0.275 

Neurological complications, n (%) 0 1 (0.5%) p=0.612 

 

Oxygen support was performed in a total of 25 patients with signs of respiratory failure (Pearson's test p = 0.0001). Patients 

received oxygen through a face mask or nasal cannula. Non-invasive and invasive lung ventilation was not performed in this cohort 

of patients. Specific antiviral therapy for SARS-CoV-2 was not prescribed among either cohort of patients. Antibacterial therapy was 

performed more often in 2021 (Pearson's test p <0.001). Antithrombotic drugs were prescribed in 5 cases. Among them, 4 children 

received enoxaparin. In one case, the drug was prescribed for the treatment of acute thrombosis of the right jugular vein, in the 

other three situations enoxaparin was used for prophylactic purposes. In another case, aspirin was prescribed to a child with 

COVID-19 infection and symptoms corresponding to MIS-C syndrome. The frequency of administration of inhaled beta-agonists 

(salbutamol) and inhaled corticosteroids increased in 2021 (Pearson's test p = 0.0002) (table 6).  

 

Table 6 Distribution of inpatient treatment characteristics by years 

Parameters 
2020  

(n=340) 

2021  

(n=190) 
Р 

Treatment in ICU, n (%) 7 (2%) 18 (9.5%) р=0.0001 

Treatment, n (%): 

Oxygen support 7 (2%) 18 (9.5%) р=0.0001 

Antibacterial therapy 153 (45%) 120 (63%) p<0,001 

Corticosteroids 3 (0.9%) 4 (2%) р=0.237 

Anticoagulants 2 (0.6%) 3 (1.5%) р=0.258 

Inhalation bronchodilators 6 (1.76%) 16 (8.4%) р=0.0002 

Bed-days, M (IQR) 6 (3-9) 6 (4-8)  

Fatalities 0 0  
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4. DISCUSSION 

Analyzing and comparing the structure of COVID-19 incidence in children during the outbreak seasons of 2020-2021. We observed 

during the second wave of incidence of coronavirus infection in Ukraine, among children undergoing inpatient treatment, an 

increasing number of young and preschool children. Among the possible explanations for such a redistribution of the age structure, 

in our opinion, may be the weakening in this period of quarantine measures (opening of preschools), due to age, relatively low level 

of personal hygiene in children in this category. This assumption certainly requires further study and analysis, but there are isolated 

reports where researchers also point to the growing role of children in the epidemiology of COVID-19 after the easing of quarantine 

measures. In particular, a study conducted in the United Kingdom covering 9,334,392 adults under the age of 65 found that the risk 

of infection in adults living with children increased significantly during the second outbreak compared to the first one. The authors 

note that the second outbreak in the country took place against the background of the weakening of quarantine and the opening of 

children's schools and preschools (Forbes et al., 2021). Other researchers are also inclined to believe that the weakening of 

quarantine had a significant impact on childhood morbidity of COVID-19 during the second peak (Krajcar et al., 2020; Soriano et al., 

2021; Taksande et al., 2020). 

In the clinical picture of the disease of patients undergoing inpatient treatment during the second wave of the rise in the 

incidence of COVID-19, we observed an increase in the absolute number and proportion of children with severe and complicated 

forms of the disease. Severe course was observed in 18 (9.5%) patients, mainly in the age groups 1-5 years and 10-18 years (p 

<0.001), which correlates with the data of the study in China (Bo Zhou et al., 2021), where the severe course was recorded in 15 

(7.46%) patients and, similarly to our work, was characterized by manifestations of respiratory failure, drop in oxygen saturation 

below 92% and the presence of concomitant background pathology. General symptoms (weakness 97.3%, fever 97.9%, loss of 

appetite 97.3%, headache 16.8%) and respiratory symptoms (cough 54.7%, runny nose 73.2%) were presented relatively more often 

in the clinical picture during the second wave. The data obtained by us correspond to the symptoms presented in the literature, 

although the frequency of some clinical symptoms in our work was slightly higher compared to the published meta-analyzes. In the 

Mark et al., (2021) study, the most common symptoms were fever (73%), cough (38%), rhinitis (36%), respiratory distress (26%), 

refusal to eat (24%), vomiting, and diarrhea (14%).   

Changes in the disease clinic in our study were associated with an increase in patients requiring intensive care (2% during the 

first peak and 9.5% during the second one) and respiratory support (2% during the first outbreak and 9.5% during the second one). 

It should be noted that in some studies, the authors, by contrast, register an increase in mild and asymptomatic forms of the disease 

among children during the second wave (Brookman et al., 2021; Krajcar et al., 2020). We consider several factors that may have 

influenced the changes in the clinical characteristics of the disease among hospitalized patients in the direction of increasing the 

severity of the disease. On the one hand, during the first wave of morbidity, parental anxiety and the lack of strict hospitalization 

criteria could contribute to the high frequency of hospitalization of children with mild forms of the disease.  

In the future, the growing awareness of the population and the improvement of algorithms for inpatient care contributed to a 

more reasonable hospitalization in the presence of objective indications. In favor of this hypothesis, in particular, the results of the 

analysis of clinical symptoms of our cohort of patients. During the first peak of morbidity, 8.8% of children who were hospitalized 

did not show fever, while during the second wave the share of these children decreased to 2.1%. The same trend was with other 

common symptoms, such as weakness and loss of appetite. At the same time, the percentage of patients with shortness of breath 

increased among hospitalized children (6.3% during the second wave versus 3.8% during the first wave). This means that during 

the second outbreak, the children sought hospital care in the presence of more severe symptoms. The increase quantity of severe 

patients was also associated with an increase in patients with concomitant pathology. As is known from previous studies, chronic 

pathology is one of the risk factors for severe and complicated COVID-19 in children (Parsons & Van L Tran, 2021).  

Observations among pediatric patients also often indicate the effect of age on the severity of COVID-19. In particular, some 

studies indicate that the age of patients older than 10 years is associated with severe disease. Thus, according to a cohort study 

conducted in the United States, which covered 20,714 pediatric cases of COVID-19, children aged 12-18 years accounted for the 

majority (50.3%) of severe forms of the disease (Preston et al., 2021). However, there are studies that do not support this thesis. In 

particular, in a European multicenter study, the authors did not find a increase in the risk of ICU hospitalization of children older 

than 10 years with coronavirus disease, compared with younger age groups (Götzinger et al., 2021).  

In our study, we also did not observe an association of severity with older patients. In our cohort of patients, the increase in the 

number of severe forms occurred even against the background of a relative decrease in the proportion of adolescents. Regarding the 

severity of children 1 year of age, among 90% of cases the disease was characterized by upper respiratory tract and no 

complications and in 10% of patients the disease was accompanied by comorbidities such as anemia, congenital kidney disease, 
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rickets and cerebral palsy, but also not accompanied by a complicated course. According to the literature, the most severe 

coronavirus infection occurs in infants and adolescents. Children with chronic severe pathologies that may worsen the course of 

COVID-19 are at risk. Most often, infants with SARS-CoV-2 suffer from disorders of the gastrointestinal tract, which can occur in 

the form of hemorrhagic form (Parsons &Van L Tran, 2021). In a study limited to the age group of children under 12 months in 

Wuhan, the disease was asymptomatic or mild in 9%, moderate in 87% and severe in 4% of patients. The critical condition was 

caused by diseases in the form of atrial septal defect, intussusception, hypogammaglobulinemia and traumatic brain injury (Liu et 

al., 2020). During the systematic examination of 63 infants under 3 months of age with laboratory-confirmed SARS-CoV-2 infection, 

5% of patients were asymptomatic, 92% were hospitalized in moderate to severe condition, 20% were hospitalized in the intensive 

care unit and 3% required mechanical ventilation (Leibowitz et al., 2021).  

Another component that may play a role in changes in epidemiologicaland clinical data is the spread of new strains, but there is 

currently no evidence that types such as B.1.1.7 are associated with increasing severity of coronavirus (Graham et al., 2021). Due to 

the daily situation report of the Robert Koch Institute, the first case of B.1.1.7 was recorded in Germany at the end of December 

2020, while in Ukraine the first mention was registered in February 2021. According to recent studies, strain B.1.1.7 causes more 

deaths, especially in non-hospitalized patients, compared to the "classic" strain of the virus (Davies et al., 2021; Frampton et al., 

2021). Analyzing the features of the clinical picture and course in children, there are not important difference. However, anosmia 

and agenesis, among the most specific symptoms of coronavirus disease, were less common in patients with strain B.1.1.7, while 

sore throat was more frequent (Maechler et al., 2020). A survey in the UK found that the most common symptoms in patients with 

B.1.1.7 were sore throat, cough, fatigue, myalgia and fever.  

The study was conducted retrospectively, based on data from a single center and does not include data on patients who were 

hospitalized. Further analysis of such studies in the future will provide an opportunity to determine the trends and prospects of the 

epidemic process in the pediatric category of patients and to optimize the algorithms for combating the infection. 

 

5. CONCLUSION  

The proportion of children with chronic comorbidities increased in 2021 (14.7% in 2021 and 5% in 2020). In 2021 the share of 

children with a probable place of infection decreased by 4.3%, while the number of patients who had contact with ill within the 

family increased by 2.7%. Clinical symptoms included fever, general weakness, loss of appetite, and cough. In 2021, the amount of 

patients with general symptoms (fever, weakness, loss of appetite, headache) and local manifestations of airway disease (rhinitis, 

cough) increased significantly (p <0.05). There was a tendency to reduce the frequency of parenchymal changes (76.2% in 2021 and 

81.15% in 2020). Severe course was observed in 18 (9.5%) patients, mainly in the age groups 1-5 years and 10-18 years (p <0.001), 

which correlates with the data of the study in China (Bo Zhou et al., 2021), where the severe course was recorded in 15 (7.46%) 

patients and, similarly to our work, was characterized by manifestations of respiratory failure, drop in oxygen saturation below 92% 

and the presence of concomitant background pathology. The increase in the quantity of patients with severe forms of the disease in 

2021 was accompanied by an increase in the frequency of prescribing antibacterial drugs by 18%, antithrombotic drugs by 0.9% and 

inhaled bronchodilators (beta-agonists and corticosteroids) by 6.6%. The revealed clinical and epidemiological features of COVID-

19 during two waves indicate the possible influence of mutations of the microorganism on them. 

 

Acknowledgement  

Authors would like to thank all participants of this study. 

 

Author Contributions  

All authors contributed to the research and/or preparation of the manuscript. 

 

Informed consent  

Written & Oral informed consent was obtained from all individual participants included in the study. 

 

Ethical approval  

The study was approved by the Biomedical Ethics Committee of Kyiv City Children's Clinical Infectious Diseases Hospital (Minutes 

No. 1 dated 08.03.2020). The article is recommended for publication by the Biomedical Ethics Committee of the Bogomolets 

National Medical University (Minutes No. 24 dated 31.08.2021). 

 



MEDICAL SCIENCE l ANALYSIS ARTICLE 

© 2021 Discovery Scientific Society. All Rights Reserved. ISSN 2321–7359  EISSN 2321–7367 l OPEN ACCESS 

P
ag

e2
3

8
1
 

Conflicts of interest  

The authors declare that they have no conflict of interest. 

 

Funding  

This study has not received any external funding. 

 

Data and materials availability  

All data associated with this study are present in the paper. 

 

REFERENCES AND NOTES 

1. Bo Zhou, Yuan Yuan, Shunan Wang, Zhixin Zhang, Min 

Yang, Xiangling DengWenquan Niu.Risk profiles of severe 

illness in children with COVID-19: a meta-analysis of 

individual patients. Pediatr Res 2021.  

2. Davies  NG, Jarvis  CI, Edmunds  WJ, Jewell  NP, Diaz-

Ordaz  K, Keogh  RH; CMMID COVID-19 Working Group. 

Increased mortality in community-tested cases of SARS-

CoV-2 lineage B.1.1.7. Nature 2021; 593:270–4.  

3. Frampton  D, Rampling  T, Cross  A, Bailey  H, Heaney  J, 

Byott  M, et al. Genomic characteristics and clinical effect of 

the emergent SARS-CoV-2 B.1.1.7 lineage in London, UK: a 

whole-genome sequencing and hospital-based cohort study. 

Lancet Infect Dis 2021; S1473-3099(21)00170-5; 

4. Götzinger F, Santiago-García B, Noguera-Julián A, Lanaspa 

M, Lancella L, Calò Carducci FI, Gabrovska N, Velizarova S, 

Prunk P, Osterman V, Krivec U, Vecchio AL, Shingadia D, 

Soriano-Arandes A, Melendo S, Lanari M, Pierantoni L, 

Wagner N, L'Huillier AG, Heininger U, Ritz N, Bandi S, 

Krajcar N, Roglić S, Santos M, Christiaens C, Creuven M, 

Buonsenso D, Welch SW, Bogyi M, Brinkmann F, Tebruegge 

M. COVID-19 in children and adolescents in Europe: a 

multinational, multicentre cohort study. Lancet Child 

Adolesc Health 2020; 4(9):653-661. 

5. Graham MS, Sudre CH, May A, Antonelli M, Murray B, 

Varsavsky T, Kläser K, Liane S Canas LS, Molteni E, Modat 

M, Drew DA, Nguyen LH, Polidori L, Selvachandran S, Hu 

C, Capdevila J, Hammers A, Chan AT, Wolf J, Spector TD, 

Steves CJ, Ourselin S.. Changes in symptomatology, 

reinfection, and transmissibility associated with the SARS-

CoV-2 variant B.1.1.7: an ecological study. Lancet Public 

Healh Elsevier Ltd; 2021; 6:e335–345.  

6. Kupferschmidt. Mutant coronavirus in the United Kingdom 

sets off alarms but its importance remains unclear. Kai 2020; 

12-20 

7. Leibowitz J, Krief W, Barone S, Williamson KA, Goenka PK, 

Rai S, Moriarty S, Baodhankar P, Rubin LG. Comparison of 

Clinical and Epidemiologic Characteristics of Young Febrile 

Infants with and without Severe Acute Respiratory 

Syndrome Coronavirus-2 Infection. J Pediatr 2021; 229:41-47. 

8. Liu X, Tang J, Xie R,Li W, Chen J, Guo Y, Zhang B, Zhang Y, 

Wang J, Peng C, Lei X, Luo Q, Zhang Q, Li Y. Clinical and 

Epidemiological Features of 46 Children <1 Year Old with 

Coronavirus Disease 2019 in Wuhan, China: A Descriptive 

Study. J Infect Dis 2020; 222 :(8):1293-1297. 

9. Ludvigsson JF. Systematic review of COVID-19 in children 

shows milder cases and a better prognosis than adults. Acta 

Pediatr 2020; 109(6):1088-1095. 

10. Maechler  F, Gertler  M, Hermes  J, van Loon  W, Schwab  F, 

Piening  B, Scott R, Sconza R,  Price J, Margaritis M, 

Bergstrom M, Spyer MJ, Miralhes PB, Grant P, Kirk S, 

Valerio C, Mangera Z, Prabhahar T, Moreno-Cuesta J, 

Arulkumaran N, Singer M, Shin GY, Sanchez E, 

Paraskevopoulou SM, Deenan Pillay D,McKendry 

RA,Mirfenderesky M, Houlihan CF, Nastoul E. 

Epidemiological and clinical characteristics of SARS-CoV-2 

infections at a testing site in Berlin, Germany, March and 

April 2020-a cross-sectional study. Clin Microbiol Infect 

2020; 26:1246-1256. 

11. Mark EG, Golden WC, Gilmore MM, Sick-SamuelsA, 

Curless MS, Nogee LM, Milstone AM, Johnson J. 

Community-Onset Severe Acute Respiratory Syndrome 

Coronavirus 2 Infection in Young Infants: A Systematic 

Review. J Pediatr 2021; 228:94-100. 

12. Preston LE, Chevinsky JR, Kompaniyets L, Lavery AM, 

Kimball A, Boehmer TK, Goodman AB. Characteristics and 

Disease Severity of US Children and Adolescents Diagnosed 

With COVID-19. JAMA Netw Open 2021; 4(4): e215298.  

13. Sarah Parsons, Van L Tran. The Trilogy of SARS-CoV-2 in 

Pediatrics (Part 1): Acute COVID-19 in Special Populations/ 

J Pediatr Pharmacol Ther 2021; 26(3): 220–239. 

14. Sho Saito, Yusuke Asai, Nobuaki Matsunaga, Hiroshi Ohtsu, 

Shinya Tsuzuki, Norio Ohmagari. First and second COVID-

19 waves in Japan: A comparison of disease severity and 

characteristics. J infect (2021; 82: 84-123. 

15. Simona Iftimie, Ana F. Lo ´pez-Azcona, Immaculada 

Vallverdu, Salvador Herna´ndez Flix, Gabriel de Febrer, 

Sandra Parra. First and second waves of coronavirus 

disease-19: A comparative study in hospitalized patients in 

Reus, Spain. Plos one March 31, 2021.  



MEDICAL SCIENCE l ANALYSIS ARTICLE 

© 2021 Discovery Scientific Society. All Rights Reserved. ISSN 2321–7359  EISSN 2321–7367 l OPEN ACCESS 

P
ag

e2
3

8
2
 

16. Sujita Kumar Kara, Ramdas Ransingb, Yasir Arafatc, Vikas 

Menon. Second wave of COVID-19 pandemic in India: 

Barriers to effective governmental response. E Clinical Med 

2021; 36  

17. Tagarro A, Epalza C, Santos M, Sanz-Santaeufemia FJ, 

Otheo E, Moraleda C, Calvo C. Screening and severity of 

Coronavirus Disease 2019 (COVID-19) in children in 

Madrid, Spain. JAMA Pediatrics 2021; 175(3):316-317 

18. Taksande A, Abhilasha SPR, Saqqaf SA, Rao R, Meshram R. 

Study of Knowledge, Attitude and Practice (KAP) towards 

COVID-19 Pandemic in Rural Area. Med Sci, 

2020;24(106):4144-4157 

19. Tezer H, Bedir Demirdag T.Tezer H, Bedir Demirag T. 

Novel coronavirus disease in children. Turk J Med Sci 2020; 

50:592–603. 

20. Vicente Soriano, Pilar Ganado-Pinilla, Miguel Sanchez-

Santos. Main Differences between the First and Second 

Waves of COVID-19 in Madrid, Spain. Int J Infectious Dis 

2021; 105: 374-376 


