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АННОТАЦИЯ 

Обследовано 73 ребенка в возрасте от 6 до 18 лет, из них у 45 были клинические проявления лабораторно подтвержденной инфекции 
SARS-CoV-2, у 28 детей признаки COVID-19 отсутствовали. Оценивали клиническое течение заболевания и лабораторные показатели 
(С-реактивный белок, СОЭ, Д-димер, уровни гемоглобина, лейкоцитов и тромбоцитов. По тяжести течения заболевания сформированы 
2 группы: 17 детей с легким течением COVID-19 составили первую группу, 28 больных со среднетяжелым и тяжелым течением 
заболевания - вторую группу. синдрома и меньшая продолжительность лечения, более низкие уровни СРБ, СОЭ, Д-димера и лейкоцитов, 
более высокий уровень гемоглобина Тяжелое течение заболевания сочеталось с более высокими показателями гипертермии, большей ее 
продолжительностью, большей продолжительностью лечения, более высокой значения СРБ, СОЭ, Д-димера, лейкоцитов, снижение 
уровня гемоглобина. 
Ключевые слова: COVID-19, дети, лабораторные исследования. 
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THE LABORATORY CHANGES IN THE CHILDREN WITH COVID-19 
ANNOTATION 

73 children aged 6 to 18 were examined, among them 45 ones had clinical manifestations of laboratory-confirmed SARS-CoV-2 infection and 28 
children had no signs of COVID-19. The clinical course of the disease and laboratory indicators (C-reactive protein, ESR, D-dimer, the levels of 
hemoglobin, WBC and platelets were evaluated. According to the severity of the course of the disease, 2 groups were formed: 17 children with a 
mild course of COVID-19 made up the first group, 28 patients with a moderate and severe course of the disease - the second group. Children without 
any manifestations of infectious diseases (28 people) made up the control group. The mild course of COVID-19 was characterized by the subfebrile 
body temperature in most patients, a shorter duration of hyperthermic syndrome and a shorter duration of treatment, lower levels of CRP, ESR, D-
dimer, and leukocytes, a higher hemoglobin level. The moderate and severe course of the disease was combined with higher rates of hyperthermia, 
its longer duration, longer duration of treatment, higher values of CRP, ESR, D-dimer, leukocytes, and lower hemoglobin level. 
Key words: COVID-19, children, laboratory changes 

  
Introduction: The Coronavirus disease (2019) continuous to stay 

one of the most serious disease all over the world. In Ukraine, since the 
beginning of the pandemic, the coronavirus has been detected in more 
than 153 thousand children. The disease has already claimed the lives 
of 42 little Ukrainians.  The children   have more easy course of it. Some 
patients have an asymptomatic  course of the disease. The question of 
finding prognostic biomarkers for the development of severe and critical 
forms of this disease remains relevant [12-20]. Changes in the general 
blood test, D-dimer and some acute-phase indicators can be among such 

prognostic markers of the severity of the course of infection caused by 
the SARS-CoV-2 virus [1-11]. 

The aim of the study is to analyse clinical course of COVID-19 
infection  in children, some laboratory changes (CRP, ESR, D-dimer, 
the levels of hemoglobin, WBC and platelets) and their  relationship 
with the severity of the disease. 

Materials and methods. The study was conducted on the basis of 
the Ternopil Municipal Children's Communal Hospital. When 
performing the work, patient safety rules and ethical principles of 
conducting scientific medical research with human participation (2000) 
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were observed. The Bioethics Commission of Ternopil National 
Medical University named after I.Ya. Gorbachevskiy was granted 
permission to conduct this study (protocol No. 61 dated November 13, 
2020).  73 children aged 6 to 18 were examined, among them 45 ones 
had clinical manifestations of laboratory-confirmed SARS-CoV-2 
infection and 28 children had no signs of COVID-19. The clinical 
course of the disease and laboratory indicators (C-reactive protein, ESR, 
D-dimer, the levels of hemoglobin, WBC and platelets were evaluated. 
According to the severity of the course of the disease, 2 groups were 
formed: 17 children with a mild course of COVID-19 made up the first 
group, 28 patients with a medium-severe (moderate) and severe course 
of the disease - the second group. Children without any manifestations 
of infectious diseases (28 people) made up the control group. 

Statistical analysis was carried out with the help of the program 
"Stat Plus" ( Shapiro-Wilk tests, meanSD in the case of correct 
distribution of the trait, median, upper and lower quartiles in case of 
incorrect distribution, Chisquare2 test, Kruskal-Wallis test were 

calculated). The criteria for a mild course of the disease were a 
subfebrile increase in body temperature, a diarrheal syndrome without 
signs of exicosis, a catarrhal syndrome without damage to the lower 
respiratory tract, changes in taste or smell. The criteria of moderate 
severity were hyperthermia higher than subfebrile, manifestations of 
exicosis, signs of pneumonia without violation of saturation and 
oxygenation indicators. Patients with a severe course of the disease were 
treated in the intensive care unit, there were signs of severe respiratory 
failure, they required additional oxygen supply, but none of the patients 
required artificial lung ventilation.  

Results and Discussion. The average age of the observed children 
was 11.88±3.66 years, the control group - 11.5±3.72 years, the children 
from the first group - 12.94±3.44 years, the second group patients - 
11.61±4, 05 years (p=0.395),. The distribution of children by age and 
gender is presented in Tables 1, 2. 

 
Table 1. Characteristics of observation groups by the age 

 
Age 

group 
Control group, n=28 The first group 

n = 17 
The second group 

n=28 
6 – 8 

years 
21,4 % 5,9 % 32,1% 

9 – 11 
years 

28,6 % 29,4 % 14,3% 

12 – 14 
years 

35,7 % 11,8% 14,3 % 

15 – 17 
years 

14,3 % 52,9 % 39,3 % 

Р=0,027, х2=14,27 
 

Table 2 Characteristics of observation groups by gender 
 

 
 
 

 
 
 
 
 
There was not a significant  difference in the gender and age composition of the research groups. The main characteristics of clinical and laboratory 
changes in three patients observation groups are presented in Table 3 
 

Table 3. The main clinical and laboratory characteristics of children with symptoms of COVID-19 
 

Groups of the patients Control group 
n=28 

The first group, 
n = 17 

The second 
group, 

n=28 

 

Number of the patients 28 17 28  
Presence of hyperthermic 

syndrome 
 

Not found 
16 (94,11 %) 27 (96,43 %) Р=0,715 

Х2=0,13 

Duration of hyperthermic 
syndrome, days 

Not found 2,0 [1,0,  4,0] 7,0 [4,5, 9,5] Р=0,006* 

Duration of treatment, days Not found 6,29 [4,57, 
7,43] 

10,86 [7,04, 13] Р=0,044* 

C-reactive protein, mg/l 2,8 
[1,8, 3,6] 

3,9  
[2,7, 4,8] 

5,9 [4,13, 15,38] Р<0,05* 

ESR, mm/hour 4,0 
[2,0, 6,0] 

6,0  
[3,0, 9,0] 

12,0 [5,5, 17,5] Р<0,05* 

D-dimer,mg/l 76 
[53,2, 87,5] 

90 
[48, 254] 

274,95  
[147,55, 640,93] 

р<0,05* 

Hemoglobin level, g/l      132 
[127,3,138,8] 

123 
[118, 128] 

117 
[112,8,121,3] 

р<0,05* 

Group Boys Girls  
Р=0,27 
Х2=2,61 

Control, n=28 60,7% 39,3% 
The first group,  n = 17 52,9% 47,1% 
The second group,  n=28 39,3% 60,7% 
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WBC, 109/l 7,0  
[5,2, 7,4] 

4,5 
[4,1, 6,7] 

8,8 
[5,5, 12,6] 

P=0,002 

Platelets, 109/l 234 
[193,287] 

243 
[203,291] 

264 
[198,334] 

P=0,34 

 Note. * - statistically significant difference 
 
The analysis of clinical signs in the observed groups showed that in 

the majority of patients with COVID-19 had an increase in temperature: 
88.8% of children with a mild course had a subfebrile temperature, 3.7% 
of children in the second group had a subfebrile temperature, and 92% 
had a febrile temperature. The average duration of hyperthermic 
syndrome was three times higher in patients of the second group. In the 
second group of patients with moderate and severe course of the disease, 
a longer duration of treatment, higher levels of CRP, SHOED D-dimer 
and leukocytes, and a lower level of hemoglobin were noted. There was 
no statistically significant difference between platelet levels. According 
to literary sources, a severe course of the coronavirus disease is 

associated with an increased level of acute-phase indicators, changes in 
the number of leukocytes, D-dimer, and a decrease in the level of 
hemoglobin [1-7]. 

Conclusions. The mild course of COVID-19  in children was 
characterized by the presence of subfebrile body temperature in most 
patients, a shorter duration of hyperthermic syndrome and a shorter 
duration of treatment, lower indicators of CRP, ESR, D-dimer, a lower 
level of leukocytes, a higher level of hemoglobin. The moderate and 
severe course of the disease was combined with higher indicators of 
hyperthermia, its longer duration, longer duration of treatment, higher 
values of CRP, ESR, D-dimer, leukocytes, lower hemoglobin level. 
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