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Abstract: The study goal was to investigate the COVID-19 clinical course in children with recurrent respiratory infections (RRI) in Nur-
Sultan, Kazakhstan.  
Material and Methods — we conducted the retrospective analysis of 94 children with RRI, diagnosed with COVID-19, in Nur-Sultan, 
Kazakhstan. The study involved 53 males and 41 females. The inclusion criterion for the study was the frequency of RRI at least six times 
per year. In the course of our study, we split the patients among three groups and identified two phenotypes. These groups included 
children with RRI and atopic phenotype (Group 1), with D-deficiency phenotype (Group 2), and control group (Group 3) encompassing 
children with RRI lacking these phenotypes.  
Results — The most common symptoms of 94 pediatric patients were dry cough (94.7%), fever (81.9%), along with a loss of appetite and 
fatigue (76.6%). Malaise was observed in 74.5% cases, rhinorrhea was noted in 71.2% of patients, sore throat was detected in 64.9 % of 
children, and dyspnea was established in 45.7% of cases. We observed no statistical differences in clinical manifestations of COVID-19 
among three groups of children. However, duration of hospitalization period, of fever, and of the catarrhal period differed significantly 
among the groups (р<0.001).  
Conclusion — In children with RRI and vitamin D deficiency, who were diagnosed with COVID-19, the course of the infection was 
unfavorable (which was confirmed by a longer hospital stay and catarrhal period), and a more severe intoxication syndrome was observed. 
In the group of children with atopic phenotype, a prolonged residual cough was detected. 
 
Keywords: COVID‐19, children, symptoms, recurrent respiratory infections. 

 
Cite as Zhamankulov A, Rozenson R, Morenko M, Shnayder K, Akhmetova U, Tyo A. COVID-19 and recurrent respiratory infections in children of Kazakhstan. 
Russian Open Medical Journal 2021; 10: e0104. 
 
Correspondence to Adil Zhamankulov. E-mail: kazzzah@mail.ru.  

Introduction  

At the end of December 2019, 41 cases of pneumonia of 
unknown origin had been registered in Wuhan city of Hubei 
province, China, which have led to the development of SARS. The 
investigation had uncovered a new type of coronavirus, SARS-CoV-2, 
which have caused the pandemic. Extremely crowded Huanan 
seafood market have been considered the nidus of this coronavirus 
infection [1, 2]. The Research Group of International Committee on 
Taxonomy of Viruses had specified this new coronavirus as SARS-
CoV-2, and World Health Organization (WHO) has named this 
coronavirus infection COVID-19 [3, 4]. Due to rapid spread of SARS-
CoV-2 infection worldwide, WHO has announced the pandemic of 
COVID-19 on March 11, 2020 [5].  

The Republic of Kazakhstan is located in Central Asia and has 
borders with Russia, China, Kyrgyzstan, Uzbekistan and 
Turkmenistan. The first case of COVID-19 was registered here on 
March 13, 2020. On March 22, 2020, the Government adopted 
strict quarantine measures. Consequently, big cities of Kazakhstan 
have been closed. According to official data, at the time of the 
manuscript preparation, 187,970 confirmed COVID-19 cases, 

168,768 treated cases and 2,556 deaths have been registered in 
Kazakhstan from the very beginning of the pandemic [6]. 

 The first case of COVID-19 infection among children was 
described in January, 2020, in Shenzhen, China [7]. Epidemiological 
data from numerous publications have indicated that SARS-CoV-2 
infection course in children was less severe than in adults, unless 
there were serious comorbidities [8]. Furthermore, according to the 
results of another Chinese study of 2,143 children, the COVID-19 
infection course was mild in most patients, while severe cases were 
observed just in 5.9% of infected children. As for adult patients, the 
severe course of COVID-19 infection was registered in 18.5% [9]. 

Fever and cough were the most frequently observed clinical 
symptoms in children [4]. Another study has reported that cough 
was present in 48.5% of patients, pharyngeal erythema was 
observed in 46.2%, fever was detected in 41.5%, tachypnea was 
noted in 28.7%, whereas diarrhea and nasal congestion were 
established in just 10% of those [10]. Regarding adult patients, 
most common clinical signs were fever (98.6%), fatigue (69.6%), 
dry cough (59.4%) [11], and shortness of breath (31%) [12].  

When diagnosing SARS-CoV-2 infection in children, taking a 
thorough medical history, conducting accurate physical 
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examination, PCR and other laboratory tests are recommended. In 
blood test, increase or decrease of leukocytes and lymphocytes 
may be observed, while in biochemical test, increased levels of C-
reactive protein, procalcitonin, and liver enzymes may be 
registered. The X-ray findings may include the signs of unilateral or 
bilateral infiltrative pneumonia. On CT scan of lungs, such sign as 
ground-glass opacities may be detected [13, 14]. 

Study goal: to investigate the clinical course of coronavirus 
infection in children with recurrent respiratory infections. 

 

Material and Methods  

Study design and participants 

The retrospective analysis of 94 children at the age of 3-17 
years old with recurrent respiratory infections (RRI), who were 
diagnosed with COVID-19 and had a positive family history of 
SARS-CoV-2 infection, was conducted. In such children, real-time 
reverse transcription polymerase chain reaction (RT-PCR) was 
conducted for COVID-19 confirmation. All children were admitted 
to the Division of Pulmonary Care Medicine at the City of Nur-
Sultan Children's Hospital from June 1 to August 28, 2020. The 
study involved 53 males and 41 females.  

 

Inclusion and exclusion criteria 

The inclusion criteria incorporated the frequency of RRI at 
least six times per year; absence of comorbidities (endocrine 
disorders, congenital malformations, oncological diseases); under 
18 years old; positive PCR test for COVID-19; parental consent, and 
informed consent of patients. The exclusion criteria encompassed 
chronic foci of ENT pathology (e.g., chronic sinusitis, pharyngitis) 
and primary immunodeficiencies.  

 

Epidemiological characteristics and procedures 

Children were more often infected from their family members. 
On the first day of hospitalization, all children underwent PCR test 
for COVID-19. To identify SARS-CoV-2 RNA, the sample was scraped 
off the posterior wall of the laryngeal cavity, using a cotton swab, 
which was then placed in the solution for virus preservation. The 
sample was transported at a temperature of 2-8 °C to the specialized 
facility, following the rules listed in the Sanitary and Epidemiological 
Requirements for Laboratories Using Potentially Hazardous Chemical 
and Biological Substances of November 14, 2017, No. 15990. The 
analysis for the viral RNA detection was carried out on an automated 
analyzer Tianlong (China) within 24 hours. 

 

Examination of patients 

At the hospital, a complete clinical examination, along with 
thorough collection of clinical and epidemiological (the quarantine 
regimen was introduced in Kazakhstan) anamnesis was carried 
out. Furthermore, first-level examination including complete blood 
count, urinalysis and biochemistry test were conducted. The latter 
included identifying the content of C-reactive protein, creatinine, 
glucose, chloride, blood urea nitrogen, bilirubin, aspartate 
aminotransferase, alanine aminotransferase, total protein, 
electrolytes level (total calcium, potassium, sodium). Besides, 
blood coagulation profile and additional laboratory tests (such as 
lactate dehydrogenase, procalcitonin, vitamin D, and IgE) were 
performed, if prescribed by physicians. Some patients underwent 
chest X-ray, computed tomography, abdominal ultrasound, kidney 

ultrasound, ECHO-cardiography, and ECG. Laboratory test was 
performed at least once in five days; some children were tested 
more frequently, if necessary (based on the course of the disease). 
Discharge criteria for pediatric patients were improvement of 
clinical and laboratory data, and negative PCR test for COVID-19.  

 

Statistical analysis 

Data processing and compilation of tables was performed 
using Microsoft® Excel 2010 for Windows. For statistical data 
processing, the statistical software package Jamovi (version 
1.2.27.0; www.jamovi.org) was used. The tables present clinical 
manifestations, gender, age, values of basic laboratory parameters 
and their percentages. Normally distributed variables were 
presented using means ± standard deviations, whereas for 
non‐normally distributed variables, medians were used. For 
quantitative indicators, the one-way ANOVA test (Kruskal-Wallis 
test) was conducted regardless of the normal distribution. The chi-
square test was employed for qualitative traits. Parameter values 
with p<0.05 were considered statistically significant.  

  

Results  

Demographics and study groups 

Our retrospective study involved 94 patients (age range: 3-17 
years old, average age and SD: 5.9±3.4). The average duration of a 
hospital stay was 8.4±2.8 days.  

Among all observed children, 31 (33.0%) had history of allergy 
(total IgE >100 U/ml, a history of food allergy, hives, or seasonal 
hay fever). Deficiency of the vitamin D was detected in 28 (29.8%) 
patients (25(OH)D < 20 ng/L). In 35 (37.2%) patients (control 
group), those parameters were within normal ranges. That is why 
we split patients among three groups and compared the course of 
COVID-19 among the groups: children with RRI and atopic 
phenotype (Group 1), with D-deficiency phenotype (Group 2) and 
control group (Group 3) encompassing children with RRI lacking 
these phenotypes (Figure 1). 

 

 
Figure 1. The research process. 
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Table 1. Clinical manifestations of COVID-19 in children with RRI at the time of hospital admission in Nur-Sultan, Kazakhstan 

 

 

Table2. Results of laboratory and instrumental tests in children with COVID-19 at the time of hospital admission  

Characteristics 
COVID-19 

p Group 1 (n=31) 
Mean (SD) 

Group 2 (n=28) 
Mean (SD) 

Group 3 (n=35) 
Mean (SD) 

Laboratory examination: 
Lymphocytes (%) 
Decrease 
Erythrocyte sedimentation rate (mm/h) 
Increase  
C-reactive protein level (mg/L) 
Increase  
Vitamin 25(OH)D (ng/mL) 
Decrease 
IgE total (kU/L) 
Increase 
Hemoglobin (g/L)  
Decrease 
White blood cells (×109) 
Increase 
Neutrophils (%) 
Increase 
Lactate dehydrogenase (U/L) 
Increase 
Procalcitonin (ng/mL) 
Increase 
Alanine aminotransferase (U/L)  
Increase 

 
31 ± 13.4 
19(20.2%) 
21.1 ± 9.9 

 
18(19.1%) 

10.8(1.59,20.1)* 
16(17.0%) 
31.4 ± 2.7 
10(10.6%) 

202.3 ± 88.5 
31(33.0%) 

119.3 ± 12.6 
8(8.5%) 
9.5 ± 4.2 
6(6.4%) 

55.9 ± 12.9 
4 (4.3%) 

270(208, 352)* 
1(1.1%) 
0.3 ± 0.3 
3 (3.2%) 

25.5 ± 12.1 
1(1.1%) 

 
25.2 ± 12.4 
24(25.5%) 
24.5 ± 10.9 

 
19(20.2%) 

17.0(4.16,27.0)* 
18(19.1%) 

15 ± 3.8 
28(29.8%) 
12.9 ± 12.4 

0(0.0%) 
119.5 ± 13.7 

9(9.6%) 
9 ± 3.2 
2(2.1%) 

59.7 ± 14 
4 (4.3%) 

313(255, 553)* 
3(3.2%) 
0.3 ± 0.3 
3 (3.2%) 

27.1±15.6 
2 (2.1%) 

 
36.2 ± 15.29 

18(19.1%) 
17.8 ± 9.7 

 
15(16.0%) 
10.6 ± 11.4 
15(16.0%) 
34.2 ± 6.5 

7(7.4%) 
15.5 ± 10.8 

0(0.0%) 
119.2 ± 9 
6(6.4%) 
9.6 ± 4.1 
5(5.3%) 

55.9 ± 12 
5(5.3%) 

300(215, 424)* 
1(1.1%) 
0.2 ± 0.2 
1(1.0%) 

21.9 ± 6.4 
1(1.1%) 

0.020 
 

0.054 
 
 

0.104 
 

<0.001 
 

<0.001 
 

0.945 
 

0.912 
 

0.581 
 

0.133 
 

0.081 
 

0.524 

X-Ray findings 
Bilateral patchy shadowing 
Local patchy shadowing 

 
11(35.5%) 
9(29.0%) 

 
25(89.3%)  
3(10.7%) 

 
5(14.3%) 

12(34.3%) 

 
<0.001 
<0.001 

Ultrasound examination  
Diffuse and reactive changes in the liver 

 
1(1.1%) 

 
2 (2.1%) 

 
1(1.1%) 

 
0.663 

The table includes solely changed parameters as identified by laboratory analyses. The normal range and standard values sensu Pediatric Laboratory Values 
[15].  * For these averages, medians with lower and upper quartile values were used, since the distributions of these parameters were not normal:  Me (LQ, 
UQ). 

 

 

 

Characteristics 
COVID-19 

p 
Group 1 Group 2 Group 3 

Number of patients n=31 n=28 n=35  

Gender: 
Male 
Female 

 
18/31(58.1%) 
13/31(41.9%) 

 
19/28(67.9%) 
9/28(32.1%) 

 
16/35(45.7%) 
19/35(54.3%) 

0.216 

Age (years) Mean (SD) 6.4 ± 3.8 5.8 ± 3.3 5.4 ± 3.2 0.687 

Clinical symptoms: 
Dry cough 
Fever 
Loss of appetite 
Fatigue 
Malaise 
Rhinorrhea / Nasal congestion 
Sore throat 
Dyspnea 
Vomiting / Nausea 
Diarrhea 
 

 
29(93.5%) 
24(77.4%) 
25(80.6%) 
25(80.6%) 
21(67.7%) 
21(67.7%) 

 
20(64.5%) 
14(45.1%) 

3(9.7%) 
2(6.5%) 

 
27(96.4%) 
27(96.4%) 
24(85.7%) 
24(85.7%) 
24(85.7%) 
20(71.4%) 

 
19(67.9%) 
16(57.1%) 
4(14.3%) 
4(14.3%) 

 
33(94.2%) 
26(74.2%) 
23(65.7%) 
23(65.7%) 
25(71.4%) 
26(74.2%) 

 
22(62.9%) 
13(37.1%) 

2(5.7%) 
1(2.9%) 

 
0.878 
0.056 
0.143 
0.238 
0.250 
0.678 

 
0.887 
0.285 
0.517 
0.222 

Duration (days) of: 
Hospital stay  
Fever 
Catarrhal period 

 
7 ± 0.9 

4.8 ± 0.7 
5.7 ± 0.9 

 
12.3 ± 1.5 
5.7 ± 0.7 
7.3 ± 1.3 

 
6.3 ± 0.7 
4.2 ± 0.7 
5.1 ± 0.8 

 
<0.001 
<0.001 
<0.001 
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Figure 2. Length of hospital, febrile and catarrhal periods in three groups. 

 

Clinical manifestations 

The main clinical signs of COVID-19 in children with RRI in 
three groups were dry cough (n=89;94.7%), fever (n=77;81.9%), 
loss of appetite (n=72;76.6%), fatigue (n=72;76.6%), malaise 
(n=70;74.5%), rhinorrhea and/or nasal congestion (n=67;71.2%), 
and sore throat (n=61;64.9%). No statistical significance was found 
for clinical manifestations among the groups. (Table 1). 

  

Duration of intoxication period and hospitalization 

The duration of a hospital stay for children in Group 2 was 
longer (12.3±1.5) versus Group 1 (7±0.9) and Group 3 (6.3±0.7). 
The number of fever days for children varied among groups (Group 
2 = 5.7±0.7, Group 1 = 4.8±0.7, and Group 3 = 4.2±0.7 (р<0.001). 
Children with vitamin D deficiency had prolonged catarrhal period 
(7.3±1.3 days). In children with allergy, the catarrhal period lasted 
5.7 ± 0.9 days, while in control group, it was 5.1±0.8 days (Figure 
2). In the group of children with atopic phenotype, a prolonged 
residual cough was observed.  

The prolonged duration of clinical manifestations and hospital 
stay was most likely due to the fact that, in children with vitamin D 
deficiency, bilateral pneumonia was detected more often via X-ray 
examination (in 89.3% of cases) than in children with atopy (in 
35.5%), or control group (in 14.3%). Obstructive bronchitis was 

identified in 11 patients (11.7%), and pneumonia was observed in 
64.5% patients with atopic phenotype and RRI: right-sided focal 
lower lobe pneumonia (in 9 children; 29.0%), and bilateral lower 
lobe pneumonia (n=11; 35.5%). As seen in Figure 3, 2 patients had 
asymptomatic course of COVID-19 in the control group (5.7%); 
COVID-19 infection proceeded in the form of acute respiratory 
infection in 16 patients (45.7%); and in 48.6% patients, the 
infection progressed in the form of community-acquired 
pneumonia: right-sided focal lower lobe pneumonia (n=12; 34.3%), 
and bilateral lower lobe pneumonia (n=5;14.3%). 

 

 Laboratory analyses  

According to the laboratory results summarized in Table 2, no 
statistically significant differences were found between the study 
groups on any laboratory parameters, except for lymphopenia 
(Group 1 = 20.2%, Group 2 = 25.5%, and Group 3 = 19.1%; 
p=0.020). Vitamin D deficiency (<20 ng/L) was detected solely in 
Group 2 (29.8%), while in Group 1 and Group 3, we observed its 
insufficient levels (<30 ng/L in 18.0% (p<0.001). Increased IgE was 
observed only in Group 1, while in other groups its content was 
within the normal reference range (p<0.001) (Table 2). 

  

Diagnostic radiology 

On the chest X-ray, community-acquired bilateral pneumonia 
was detected more often in Group 2 (89.3%), compared with 
Group 1 (35.5%) and Group 3 (14.3%) (p<0.001). Ultrasound 
examination of the abdominal cavity and kidneys revealed no 
differences. On the echocardiogram and ECG, the contractile 
function of heart ventricles was satisfactory: no changes were 
detected (Table 2). 

 

Discussion  

In Kazakhstan, from March 16 until May 11, 2020, a state of 
emergency was introduced because of the threat of coronavirus 
infection spread, with a gradual weakening of quarantine 
measures, depending on epidemiological situation in the country. 
Various measures were taken to reduce the spread of coronavirus 
infection, such as social distancing, school and kindergarten 
closures, closures of potentially crowded businesses, teleworking, 
and restrictions on entering and exiting the country [16].  

Children were more frequently infected from their family 
members with confirmed COVID-19 infection. SARS-CoV-2 has 
been causing high prevalence of pneumonia in infected 
individuals. According to the systematic review of 46 clinical cases 
of COVID-19 in children, the main manifestations of this infection 
were fever (64%), cough (35%), and rhinorrhea (16%). An 
asymptomatic course (15%) was characteristic for 15% of children. 
On X-ray, ground‐glass opacities were detected (54%). Laboratory 
analyses implied lymphopenia (33%), augmented D‐dimer (52%) 
and C‐reactive protein (40%) [17].  

In most cases, children had asymptomatic or mild course of 
COVID-19 infection. This may be explained by the lower number of 
angiotensin-converting enzyme type 2 receptors in children (ACE2 
is abundantly expressed in the cells of the respiratory tract), 
compared with adults. SARS-CoV enters the host cells through 
ACE2 receptors [18, 19]. 
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Figure 3. This bar plot represents manifestation of COVID-19 in children with RRI. 

 

During our research, we identified a group of children with RRI, 
since that group was the most common in the child population and 
was more susceptible to various infectious diseases. As frequent 
respiratory diseases contribute to the formation of chronic foci of 
infection, the body immunological resistance, adaptive defense 
mechanisms, and immunobiological protective barriers weaken. 
The combination of mixed infections may lead to more severe 
virus-induced immune dysfunction, which could trigger further 
recurrences of respiratory infections [20].  

Currently, there are some published studies regarding the 
severity of COVID-19 in children with vitamin D deficiency [21, 22], 
as there is a relationship between vitamin D and the immune 
response in conditions of various infections [23, 24]. Furthermore, 
the specific data exist regarding the severity of COVID-19 course in 
patients with allergy. It has been noted that such patients had 
milder course of coronavirus infection, and therefore, their lungs 
were affected to a lesser extent. One of the possible causes of this 
finding is related to less pronounced damage of T cells in such 
patients [25]. Also, it is thought that allergy is not a risk factor for 
severity of COVID-19 in children [26]. Another explanation of this 
pattern is that children with atopic phenotype (for example, in the 
form of bronchial asthma) are less likely to suffer from severe 
course of COVID-19, since inhaled steroids are used in its therapy 
[27].  

Our monocenter retrospective study investigated the clinical 
and laboratory manifestations of COVID-19 in frequently ill 
children. We discovered no significant differences among the 
symptoms of coronavirus infection in our study versus global 
experience regarding COVID-19 in children. It should be noted that 
during the follow-up, children with vitamin D deficiency had a 
longer recovery stage and prolonged presence of pneumonia, 
compared with other groups, while there was a longer residual 
cough after recovery in the group of children with atopy. 

 

Conclusion  

During the observation period for patients with RRI, there 
were no deaths in any group, and the following phenotypes were 
identified: atopic and D-deficient. An unfavorable course of COVID-
19 in the form of longer hospital stay and catarrhal period, as well 
as higher severity of intoxication, was revealed in a D-deficient 

group of patients infected with coronavirus. However, in the group 
of children with atopic phenotype, a prolonged period of residual 
cough was detected. It is possible that these etiological factors 
(vitamin D deficiency and allergy symptoms) could affect the 
severity and duration of coronavirus infection in children with RRI. 
Further, more thorough, study is needed to confirm this 
hypothesis.  
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