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CLINICALAND EPIDEMIOLOGICAL FEATURES IN PEDIATRIC PATIENTS IN WITH SARS-COV-2
INFECTION IN THE RYAZAN REGION

ANNOTATION

To study the clinical and laboratory features of the course of SARS-CoV-2 infection (COVID-19) in children
of the Ryazan region. A retrospective study carried out with the participation of 55 children hospitalized at the City
Clinical Hospital No. 11 (Ryazan) from April 2020 to March 2021 with a diagnosis of new coronavirus infection
COVID-19. Among those hospitalized, there was a predominance of children over the age of 12 years (61.8%). Almost
one third of patients had comorbid pathology. The most common comorbidities were obesity, CVS and CNS pathology.
More than half of the hospitalized children (58.2%) had intrafamilial contact with laboratory-confirmed cases of
COVID-19. The main clinical manifestations in the observed children were: symptoms of intoxication, respiratory tract
lesions and gastrointestinal symptoms. In the dominant number of cases (63.6%), lung damage corresponded to mild
(CT-1) severity. More than half of the children (63.6%) had a concomitant bacterial infection. IgM antibodies to
Mycoplasma pneumoniae were detected by ELISA in 15 patients (27.3%). A direct correlation was found between the
degree of lung damage and the level of CRP (r = 0.31, p = 0.019), ALT (r = 0.30, p = 0.05) and LDH (r=0.27, p = 0.05),
as well as the presence of concomitant diseases (r = 0.41, p = 0.002). Against the background of the therapy, positive
dynamics was noted in the condition of all patients. Lethal outcomes not recorded in the studied sample of patients.

Almost half of the patients (40%) had a comorbid pathology. The presence of concomitant bacterial infection
was detected in 63.6% of children. Most patients are diagnosed with respiratory mycoplasmosis. A significant positive
correlation was established between the degree of damage to the lung tissue and the presence of concomitant diseases,
as well as deviations from the norm of a number of laboratory parameters (CRP, ALT, LDH). With timely treatment,
most patients with viral lung disease caused by the new coronavirus infection COVID-19 had a favorable outcome of
the disease.

Key words: new coronavirus infection, viral lung disease, community-acquired pneumonia, children

Beasix H.A,

JIOKTOp METUIIMHCKHUX HayK, JOIEHT, 3aBeNyIoui kadeapon GakyabTeTCKON U OJTUKINHIUYECKON MeIuaTpruu

€ KypcoM TeAnaTPUH MOCIEAUIUIOMHOTO 00pa3oBaHus Ps3aHCKOTO TOCYAapCTBEHHOTO MEJUIIMHCKOTO YHUBEPCHTETA,
Psazanb, Poccuiickas denepanus.

Haranusa AnexcaHapoBHa AHMKeeBa,
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Poccuiickas ®enepanus.
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Tarpana E. ®ujarosa,

JIOKTOp METUITMHCKUX HayK, JOLEHT Kadeaphl MOJTUKINHIYECKON Teparuu, METUIIMHCKOW U OOIIIeH
npoduakTuku PsA3aHCKOTO TOCyAapCTBEHHOTO MEAMIIMHCKOTO YHUBEPCHUTETA, Psa3anb, Poccuiickas denepamms.
HNuna BacunbeBna Iusniop

JoreHT kadenpsl pakyabTeTCKON U NOTUKINHIYECKOH MEANaTPUH ¢ KypCOM TIeHaTPHUH TI0CIEIUITIOMHOTO
o0Opa3zoBaHus Ps3aHCKOTO TOCYIapCTBEHHOTO MEIUIITHCKOTO YHUBEPCUTETA

Pasansp, Poccuiickas ®enepanus.

KJIMHUAKO-3MUJIEMUOJOI MYECKUE OCOBEHHOCTH Y NNEJUATPUUYECKHUX BOJIbHBIX
UH®EKIHMEN SARS-COV-2 B PSI3BAHCKOM OBJIACTH

AHHOTANUA

N3yuuts KIMHHUKO-TabopaTopHble 0ocobeHHOCTH Teuenus: uHpekmun SARS-CoV-2 (COVID-19) y nmereit
Pszanckoit obmactu. IlpoBemeHO pPeTpOCIIEKTHBHOE HCCIENOBAHHME C YYaCTHEM 55 NeTed, TOCIHTaIM3HPOBAHHBIX B
Toponckyro kmuaMYeckyro OoipHUIy Ne 11 (Psa3amp) ¢ ampens 2020 roma mo mapt 2021 roma ¢ OuMarHO30M HOBOIt
kopoHaBupycHo# uHpekmn COVID-19. Cpeau rocnuTanu3upoBaHHBIX Ipeobmamamu netu crapme 12 mer (61,8%).
IMourm y Tperm mnammeHTOB HaOmomanach KoMopOugHas martonorui. Hambonee 4YacTbIMH —COIYTCTBYIOIIMMH
3aboneBanusiMu Obu oxupenue, natonoruss CCC u IJHC. bonee monoBHHBI rocnuTann3upoBaHHbIX aeteil (58,2%)
WMENn BHYTPUCEMEHHBI KOHTaKT C JIabopaTopHO noATBepkAeHHBIME ciydasmu COVID-19. OcHoBHBIMH
KJIMHUYECKUMHU TPOSIBJICHUSIMH Y HAONIONAeMbIX JieTeil ObUIM: CUMIITOMBI MHTOKCHKALIMH, TTOPAXKEHUS JbIXaTeNIbHBIX
MyTe M IKeNyJOYHO-KUIIEUHbIE CHUMITOMEI. B mpeobnamaromeM uyucie ciydaeB (63,6%) mnopaxkeHue JIEeTKHX
cootBercTBoBasio Jjerkoir (KT-1) cremenm Ttsbxkectu. bonee monoBunbl gerert (63,6%) MMeNnu COMYTCTBYIOIIYIO
OakrepuaipHyio uHdekuo. Auturena IgM k Mycoplasma pneumoniae ¢ momoipio MDA BeIsBICHBI ¥ 15 manueHToB
(27,3%). beina oOHapykeHa MpsMast KOPPEJIAIHs MEXay CTeNeHblo mopaxkeHus erkux u yposaem CRP (r = 0,31, p =
0,019), AJIT (r = 0,30, p = 0,05) u JIAT (r = 0,27, p = 0,05), a Tarke Kak HAJMYHE COMYTCTBYIOMMX 3a00JIeBaHMi (I =
0,41, p = 0,002). Ha ¢ore nmpoBeeHHO# Tepanuy OTMEYCHA MOJIOKUTEIbHAS JHHAMIKA B COCTOSHUH BCEX IMAICHTOB.
JleTanbHBIX HCXOMOB Y HCCIEIYEeMOM BEIOOPKH MALMEHTOB HE 3a(hMKCHPOBAHO.

ITourn monoBuHa marueHToB (40%) WMENM COMYTCTBYIOIIyIO marojoruio. Hammume comyTcTByromeit
OakTepranbHONW MH(PEKIMN BBIBICHO Y 63,6% nereil. Y OGONBIIMHCTBA MALMEHTOB THATHOCTHPYETCSI PECIUPATOPHBINA
MHKOIUIa3MO03. YCTaHOBJICHA JOCTOBEPHAS MOJOKUTENbHASI KOPPEILSIIUS MEXy CTCIIEHBIO TOPAKCHUS JIETOYHOH TKAaHH
W HallM4MeM COIYTCTBYIOUIMX 3a00JeBaHMH, a TakKe OTKIOHEHUSIMH OT HOPMBI psijia JIaDOpaTOpHBIX ITOKa3aTelei
(CPB, AJIT, JIAI'). Ilpu cBOEBpPEMEHHOM JIeU€HUU Yy OOJBIIMHCTBA MAIMEHTOB C BHUPYCHBIM 3a00JICBaHUEM JIETKHUX,
BBI3BaHHBIM HOBOMW KopoHaBupycHoi unpekipein COVID-19, ucxoz 60se3Hu ObLT OJIATONPUSTHBIM.

KoaroueBble cioBa: HOBas KOpOHaBHpYCHasi MH(MEKIMs, BHPYCHOE 3a00JIeBaHWE JIETKHUX, BHEOOJbHUYHAS
ITHEBMOHMUS, IETH.

Background. COVID-19 is an acute infectious ~ SARS-CoV-2 infection [5], and in China people under 19
disease, caused by a member of the Coronaviridae family  years old account for 2.2% of COVID-19 cases [6].
- SARS-CoV-2, which characterized by its ability to cause The spectrum of clinical manifestations of
severe damage to the lung tissue in humans. The firstcase =~ COVID-19 is very diverse. Currently, many scenarios of
of COVID-19 infection was registered at the end of  the course of this disease have been described: from
December 2019 in China (Hubei province, Wuhan city)  asymptomatic carriage to extremely severe forms
[1]. The virus has spread at a rapid pace almost across the  characterized by the involvement of various organs and
globe. By March 2020, the number of countries, with  systems in the pathological process, the development of
confirmed cases of COVID-19, reached 114, in  multiple organ failure and a high frequency of deaths
connection with which the WHO declared a pandemic  [1,6]. At the same time, in children and adolescents the
[2]. new coronavirus infection, in general, is proceeding

According to world statistics, at the time of this  relatively favorably. In contrast to the adult population, in
writing (September 2021), there were 222,969,174  the pediatric population asymptomatic and mild forms of
confirmed cases of COVID-19 in 214 countries of the  the disease are mainly found [4,6,7]. The severity of
world, of which 197,776,410 were recovered, and the  clinical manifestations is most often due to the defeat of
number of deaths reached 4,604,072 [3]. At the same  the terminal sections of the respiratory tract and the
time, the number of cases of COVID-19 among children  development of pneumonia [7,8,9].
and adolescents in the structure of morbidity in different According to a Russian study in 218 sick
countries is not large and does not exceed 16%. So, on  children, the development of COVID-19-associated
the territory of the Russian Federation, patients aged 0-18  pneumonia observed in 11.5% of cases, and the
years with a confirmed diagnosis of COVID-19 make up  frequency of lung damage was significantly higher
7.6% of the total [4]. In the United States, according to ~ among infants and adolescents [7]. The authors noted,
the American Academy of Pediatrics, children account for  that in children of the first year of life an atypical course
15.1% of the total number of patients diagnosed with  of the disease was mainly recorded, while for patients of
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puberty age the manifest course of COVID-19 was more
typical. In an American study W.R. Otto et al. report, that
of 424 children, who tested positive for SARS-CoV-2,
pneumonia was found in 77 (18.2%) patients, 24 children
of which required respiratory support [8]. M. Jahangir
and M. Nawaz indicate, that in patients (n=224) of
pediatric wards with confirmed SARS-CoV-2 infection in
147 (65.6%) cases, radiographic changes were found,
indicating the development of pneumonia, as a rule, of
mild severity [9].

Some authors pay attention to the presence of
comorbidity as the main risk factor for the development
of COVID-19 pneumonia in children [9,10]. However, in
a systematic review and meta-analysis by C.R. Jutzeler et
al. [11] reported, that in a study involving 1,056 children
and newborns with COVID-19, when performing
computed tomography, changes in lung tissue indicating
pneumonia were detected in 65% of patients, and the
presence of concomitant pathology was detected in only 2
children. Insufficiency and inconsistency of data, as well
as a limited number of works, devoted to the problem of
lung damage in children with a new coronavirus
infection, determine the relevance of this study.

Aim: to study the clinical and
features of the course of SARS-CoV-2
(COVID-19) in children of the Ryazan region.

Materials and research methods. A single-
center pilot observational study carried out with the
participation of 55 children (30 boys, 25 girls),
hospitalized at the City Clinical Hospital No. 11 (Ryazan)
from April 2020 to March 2021 with a diagnosis of new
coronavirus infection COVID-19. The diagnosis verified
according to modern clinical and laboratory criteria for
etiological diagnostics, including the detection of
ribonucleic acid (RNA) of SARS-CoV-2 in the material
of a smear from the oropharynx and nasopharynx by
polymerase chain reaction (PCR), as well as taking into
account modern clinical and radiological criteria for viral
lung damage using specialized methods of radiation
diagnostics.

The inclusion criteria for the study were: age
from 1 month up to 17 years; the diagnosis verified by
the detection of SARS-CoV-2 RNA by the PCR method:
new coronavirus infection COVID-19; the presence of

laboratory
infection

signs of damage to the lung tissue, typical for pneumonia
of viral etiology, according to the X-ray computed
tomography (X-ray CT) of the chest. C-reactive protein
(CRP), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), lactate dehydrogenase (LDH),
creatinine phosphokinase-MB (CPK-MB), serum ferritin
determined in all patients. Statistical processing
performed using the Pandas, SciPy libraries and the
Python programming language. Given the limited number
of observations, the absence of a normal distribution, the
methods of nonparametric statistics were used. For
quantitative variables, the median and quartiles were
calculated, the data are presented as Me [P25; P75], for
qualitative variables the determination of absolute values
and their shares (in %) was carried out. For the
correlation analysis, the Spearman rank correlation
coefficient (r) was calculated with an estimate of the
significance level (p). Differences were considered
statistically significant at p<0.05.

Results. All patients with COVID-19 admitted
to an infectious diseases hospital for emergency
indications. Most of them were delivered by the transport
of the territorial center of disaster medicine from the
regional hospitals of the region (22 patients, 40.0%), /5
of children (17 patients, 30.9%) were admitted by the
referral of the district pediatrician, ambulance teams were
delivered from home 14 children (25.5%), 2 children
(3.6%) were hospitalized on self-referral without a
referral from medical organizations. Twenty children
(36.4%) were admitted to the hospital in the first 3 days
from the onset of the disease, 19 (34.6%) children — on 4-
6 days, 12 (21.8%) — on 7-10 days, 2 (3.6%) — on the 11-
14 days and 2 (3.6%) — after 14 days from the moment
the first clinical symptoms appeared.During the analysis
of the gender-age structure of the studied group of
patients (table 1), there were no significant differences in
the incidence of COVID-19 depending on gender. The
youngest patient was 1 month old, the oldest - 17 years
11 months old. Among those hospitalized, there was a
predominance of children over the age of 12 years (34
patients, 61.8%).

Table 1
Distribution of patients with COVID-19 by age and sex
Gender Total
Age groups Boys Girls
0-12 months 4 (7.3%) 4 1 (1.8%) 5 (9.1%)
1-5 years 5 (9.1%) 1 (1.8%) 6 (10.9%)
5-12 years 2 (3.6%) 8 (14.6%) 10 (18.2%)
12-18 years 19 (34.5%) 15 (27.3%) 34 (61.8%)
Total: 30 (54.5%) 25 (45.5%) 55 (100%)

Various comorbidities had 17 (30.9%) patients,
the structure of which is shown in table 2. Moreover, a
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cardiovascular system had 5 children (9.1%).
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Table 2
The structure of comorbid pathology in the observed patients
Quantity

Nosology N %

Bronchial asthma 2 3,6%
Bronchopulmonary dysplasia in history 1 1,8%

Obesity 9 16,4%

Pathology of Central Nervous System 3 5,5%

Avrterial hypertension 4 7,3%

Congenital heart defects 3 5,5%

More than half of the hospitalized (32 children,  patients the source of infection could not be identified
58.2%) had intrafamilial contact with laboratory-  (fig. 1).
confirmed cases of COVID-19 in relatives, in 23 (41.8%)

Lack of verified contact

B Family contact with a COVID-19
patient

Figure 1. Data on contacts with laboratory-confirmed cases of COVID-19 in patients' relatives

At the time of admission, the condition of the  respiratory disorders and the severity of the intoxication
majority of patients was assessed as moderate (53  syndrome. The main clinical symptoms, observed in
patients, 96.4%), 2 (3.6%) children were in a serious  children with COVID-19 associated pneumonia, are
condition. The severity was due to the presence of  presented in table 3.

Table 3
The clinical symptoms in the observed patients
. Number
Clinical symptoms n %
Intoxication symptoms
Fever 48 87,3%
Weakness/lethargy 31 56,4%
Decreased appetite 26 47,3%
Headache 28 50,9%
Myalgia 3 5,5%
Tachycardia 37 67,3%
Respiratory tract symptoms
Cough 53 96,4%
Sore throat 8 14,5%
Difficulty in nasal breathing 27 49,1%
Auscultators changes in the lungs (dry/wet rales) 11 20,0%
Shortness of breath 26 47,3%
Tachypnea 19 34,5%
Gastrointestinal symptoms
Nausea 4 7,3%
Vomiting 5 9,1%
Abdominal pain 2 3,6%
Diarrhea 3 5,5%
Other
Disturbances of taste and / or smell 17 30,9%
Skin rashes 1 1,8%

Among the clinical symptoms of infectious  recorded, which was observed in 48 (87.3%) patients. In
toxicosis, fever of varying severity was most often  most cases, the body temperature reached subfebrile
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values (22 patients, 40.0%), febrile fever observed in 20
(36.4%) patients, and fever increase of more than 39.1°C
(high febrile fever) at the time of admission was noted in
six children (10.9%). In 7 (12.7%) patients thermometry
indices corresponded to the norm. The median body
temperature was 37.9°C [37.4; 38.5]. Other intoxication
symptoms were rate; weakness/lethargy (31 patients,
56.4%), decreased appetite (26 patients, 47.3%),
headache (28 patients, 50.9%), myalgia (3 patients,

5.5%).

A common symptom of respiratory tract damage
was dry or unproductive cough (53 patients, 96.4%).
Dyspnea was present in 26 (47.3%) patients. In 9 (16.3%)
patients, there were symptoms of respiratory failure of 1-
2 degrees.

Blood oxygen saturation indices, as a rule,
corresponded to normal values (Me=98 [96; 99]),
decrease in saturation <95% had 5 patients (9%) (fig. 2)

B Sp02 > 95% (S0 patients)
E Sp02 =93% (1 patients)
u Sp02 = 92% (2 patients)
SpO2 = 84% (1 patients)
B Sp02 = 75% (1 patients)

Figure 2. Indicators of blood oxygen saturation in patients with COVID-19

In an objective study, 11 (20%) patients showed
auscultatory changes in the lungs in the form of dry or
wet rales. An increase in the respiratory rate (tachypnea)
in 19 patients (34.5%) revealed, tachycardia — in 37
patients (67.3%). In an objective study, 11 (20%) patients
showed auscultatory changes in the lungs in the form of
dry or wet rales.

Catarrhal inflammation of upper respiratory tract
had 28 (50.9%) children. At the same time, difficulty in
nasal breathing was noted in 27 (49.1%) patients, 8
(14.5%) patients actively complained of sore throat.
Disturbances of taste and smell registered mainly among
children of the older age group (17 patients, 30.9%).
Significantly less frequently, gastrointestinal symptoms
were detected: nausea - 4 patient (7.3%), single vomiting
—5(9.1%), diarrhea — 3 (5.5%), diffuse abdominal pain —
2 (3.6%). One patient has an urticarial-type skin rash
(1.8%).

The presence of lung tissue lesions typical for
pneumonia of viral etiology was established on the basis
of computed tomography data of the chest organs. In the
dominant number of cases (35 patients, 63.6%), lung
damage corresponded to mild (CT-1) severity.

Changes in laboratory parameters in patients

35
30
25
20
15
10

o

CT-1 CT-2

with COVID-19 associated pneumonia presented in table
4,

Hematological abnormalities in most patients
were represented by leukopenia (33 patients, 60.0%),
absolute lymphopenia (28 patients, 50.9%) and
neutropenia (22 patients, 40.0%). A change in the number
of platelets was observed in 18 patients,
thrombocytopenia occurred in 15 (27.3%) of them,
thrombocytosis was observed in 3 (5.5%) cases. ESR
acceleration was registered in 23 (41.8%) hospitalized
children. An increase of CRP had 19 (34.6%) patients,
ALT (alanine aminotransferase) and LDH (lactate
dehydrogenase) - in 11 (20.0%), AST (aspartate
aminotransferase) - in 14 (25.5%), CPK-MB (creatine
phosphokinase-MB) - in 24 (34.6%). The serum ferritin
in the overwhelming majority of patients was in the range
of normal values, hyperferritinaemia observed in 15
(27.3%) patients.

Pathological changes in the coagulogram
recorded in 8 (14.5%) cases, 5 (9.1%) children had an
increase in the D-dimer level > 500 ng/L, 2 of them also
had a decrease in the level of fibrinogen in the blood,
isolated hypofibrinogenemia occurred in 1 (1.8%) patient,
hyperfibrinogenemia - in 2 (3.6%).

CT-3 CT-4

Figure 3. Grades of lung involvement on chest CT
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Table 4
The Laboratory Test Results of patients with COVID-19
Deviation of indicators n % Me [P2s; P7s]
Leukopenia (10%/L) 33 60,0% )
= Leukocytosis (10%L) 7 12,7% 57147, 68]
3 Abs.neutropenia (10%/L) 22 40,0% 20 [2.1:45]
i Abs.neutrophilia (10°/L) 10 18,2% S
8 Abs. lymphopenia (10°%/L) 28 50,9% 19 [15: 3,0]
= Abs. lymphocytosis(10%/L) 6 10,9% LT
@ Thrombocytopenia (10%/L) 15 27,3% )
=3 Thrombocytosis (10%/L) 3 5,5% 184 [248; 146]
8 ESR acceleration (mm/h) 23 41,8% 12 [7; 18]
> ALT >40 U/L 11 20,0% 22 [16; 35]
5 AST >40 U/L 14 25,5% 29 [21; 42]
E LDH >576 U/L 11 20,0% 462 [365; 532]
8 CPK-MV >24 U/L 24 43,6% 24 [20,2; 33,8]
= CRP > 6 mg/L 19 34,6% 24[12; 48]
c‘_§ 1 Ferritin (ng/ml) 15 27,3% 75 [34; 175]
% Fibrinogen >4 g/L 2 3,6%
SE 3,2[2,61; 3,5]
§ Fibrinogen <2 g/L 3 5,5%

In 35 (63.6%) children, the presence of
concomitant bacterial infection revealed. The main

P.aeruginosa (n=1)
C.aibicans (n=2)
E.cloacae (n=2)
K.pneumoniae (n=4)
S.aureus (n=7)
Str.pneumoniae (n=13)
0,0%

50%  10,0%

15,0%

pathogens detected by throat swab culture are shown in
figure 4

20,0% 25,0% 30,0% 35,0% 40,0%

m % of all registered cases of concomitant infection (n = 35)
B % of the total number of patients (n = 55)

Figure 4. Results of bacteriological examination of throat swab

IgM antibodies to M. pneumoniae detected by

ELISA in 15 npatients (27.3%), 6 child have a
combination of mycoplasma and pneumococcal
infections (10.9%).

Treatment of patients with COVID-19

associated pneumonia carried out in accordance with
current clinical guidelines and included antiviral drugs,
non-steroidal  anti-inflammatory  drugs, mucolytic,
anticoagulants and glucocorticosteroids. Three patients
needed to oxygen therapy. In the presence of concomitant

Complete regression of laboratory changes

86

infection, antibacterial drugs were prescribed according
to the sensitivity of the isolated pathogen. Against the
background of the therapy, positive dynamics noted in
the all patients. Temperature normalization noted on the
7-10th day of inpatient treatment. Among other clinical
manifestations, ageusia, anosmia and cough persisted the
longest. By the time of discharge, the symptoms of
coughing had been stopped in all patients, however, sense
of smell and taste recovered only in 3 of 17 children. The
average length of stay in the hospital was 15£5 bed-days.
achieved in 19 patients (34.5%). Most of the children (53
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patients, 96.4%) were discharged in satisfactory condition ~ coronavirus infection COVID-19, there was a
under the further supervision of a local pediatrician at the ~ predominance of children over the age of 12 vyears
place of residence. To search for significant relationships ~ (61.8%). Almost half of the patients (40%) had
between the degree of lung tissue damage (according to  concomitant diseases, among which the most common
chest CT data) and laboratory parameters, the Spearman  were obesity, cardiovascular diseases, and pathology of
rank correlations were assessed. A direct correlation was ~ central nervous system. The presence of concomitant
found between the degree of lung damage and the level of  bacterial infection detected in 63.6% of children. Most
CRP (r = 0.31, p = 0.019). A similar relationship was  patients diagnosed with respiratory mycoplasmosis. A
observed for ALT (r = 0.30, p = 0.05) and LDH (r = 0.27, significant positive correlation was established between
p = 0.05). A statistically significant positive correlation  the degree of lung damage and the presence of
was also established between the degree of lung tissue  concomitant diseases, as well as deviations from the
damage and the presence of concomitant diseases (r =  norm of a number of laboratory parameters (CRP, ALT,
0.41, p =0.002). LDH). With timely treatment, most patients with viral

Conclusions: Among hospitalized patients with  lung disease caused by the new coronavirus infection
community-acquired pneumonia associated with the new  COVID-19 have a favorable outcome of the disease
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