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Pathology of the respiratory system continues to occupy a leading place among diseases of childhood, especially in
economically poor countries. One of the most common respiratory diseases is community-acquired pneumonia (CAP).
According to the WHO, one child dies every 43 seconds from pneumonia worldwide. Pneumonia affects the lung tissue
with the development of respiratory failure, causing changes in metabolic processes in the body, including electrolyte
imbalance. The disease has a diverse etiological picture, but in recent years, viral and combined forms of pathogens have
prevailed, causing a long course and negative consequences for the child’s body.

The objective: to establish the features of the clinical course of CAP in children in the North-Eastern region of Ukraine
(Sumy) aged 6 years to 17 years, taking into account the detected SARS-CoV-2 virus infection.

Materials and methods. The research was carried out on the basis of the Infectious Diseases Department of the MNPE
“CCH of Saint Zinaida” Sumy City Council and MNPE “Central Primary Healthcare Centre No 1” of Sumy City Council.
The total number of children who were examined was 166. Of them, 134 children are patients with CAP. The patients
were divided into two groups depending on the SARS-CoV-2 virus infection. The control group consisted of 32 somati-
cally healthy children. The patients had complete clinical, laboratory and instrumental examinations with a detailed medi-
cal history. Statistical processing was performed using Microsoft Excel 2013 software adapted for biomedical research.
Reliability was determined using the two-sided independent Student’s t-test, with p-values < 0.05 considered reliable.
Results. It was found that there was no sex difference in the incidence of pneumonia in children at the age of 6 to 17 years
inclusive. In 64.1% of cases, the development of CAP occurred against the background of SARS-CoV-2 virus infection.
The incidence of pneumonia increased in spring and in autumn. Most children with CAP, regardless of SARS-CoV-2 in-
fection, were examined and treated by a family physician before hospital admission. The main clinical manifestations of
CAP in both groups of children were: disturbance of general state, lack of or decreased appetite, dyspnea, cough, runny
nose. In addition, children with pneumonia caused by SARS-CoV-2 virus had dyspeptic symptoms with fever. Objective
examination at hospital admission showed that auscultatory and percussion changes were significantly more common in
the group of patients without coronavirus. The majority of children with CAP and SARS-CoV-2 infection had bilateral
interstitial lung lesions (80.2%). In patients with pneumonia and no evidence of SARS-CoV-2 virus, the pathological pro-
cess was more often localized in the right lung and had a focal nature. Mean saturation levels during hospitalization were
significantly lower in children with CAP and SARS-CoV-2 virus infection than in patients without coronavirus infection.
The mean values of clinical blood tests in patients with pneumonia and SARS-CoV-2 virus infection were characterized
by age-appropriate leukocyte counts and erythrocyte sedimentation rates. Children with CAP without SARS-CoV-2
virus infection had leukocytosis and accelerated erythrocyte sedimentation rate in the blood.

Conclusions. This study describes the clinical course of CAP in children at the current stage, taking into account the
characteristics of the region and coronavirus infection. The results show that children with SARS-CoV-2 virus infec-
tion have milder clinical manifestations at hospital admission compared with patients without coronavirus infection.
However, the instrumental and laboratory studies show that children require special approach and monitoring of their
condition during the period of illness.

Keywords: community-acquired pneumonia, children, symptoms, clinical course, SARS-CoV-2 virus.

XapakTepucTuka KjiHiYHOro nepeoiry nosanikapHaHOT MHEBMOHIT 3a71€XKHO Bif, ypa)keHHs BipycoMm
SARS-CoV-2y piten MiBHiYHO-CXigHOro perioHy YkpaiHum
O. I. CmisiH, J1. B. Tapamak, K. O. CmisH, O. I. BacunbeBa, B. A. lop6acs, 1. C. Jlona

[Tatosorist AUXAJIBHOI CUCTEMU TIPOIOBKYE MOCIAATH MPOBIHE MiCIe cepejl 3aXBOPIOBaHb JAUTSYOr0 BiKY, 0COOJIMBO B €KOHO-
Miuro GigHux Kpainax. OgHuM i3 HafiyacTimMX pecripaTOpHUX 3aXBOPIOBaHb € To3aixikaprsHa naesmonis (ITI1). 3a gannmmu
BOO3, xosxni 43 ¢ Bz 3amasenHs JieTeHb y CBiTi THHe ofHe AuTs. [[HeBMOHIS ypaskye JileTeHeBy TKaHWHY 3 PO3BUTKOM JINXaTTh-
HOI HEJIOCTATHOCTI, BUKJIMKAE 3MiHU y IIporiecax 0OMiHY B OPraHi3Mi, 30KpeMa MOPYIIEHHST eJIEKTPOJITHOTO OajlaHCy. 3axBOPIO-
BaHHsSI Ma€ PI3HOMAHITHY €TiOJIOTTYHY KapTHHY, ajle B OCTaHHI POKH IlepeBary MaioTh BipycHi Ta KomMbiHoBaHi (hOpMHU MaTOreHiB,
SIKi CITPUYAHIOIOTH TPUBAMHIIT TTepebir Ta 3yMOBJTIOIOTh HETaTUBHI HACIIKHI JIJIST TUTSTIOTO OPTaHi3MYy.

Mema docnioncenns: Beranosuti ocobmuBocti kiinignoro mepebiry IIIT y miteit IliBriuno-Cxigroro periony Ykpaibu
(M. Cymu) BikoM Biji 6 10 17 pokiB BKJIIOUHO 3 ypaxyBaHHSIM BUsIBJIeHOTO ypaxenns Bipycom SARS-CoV-2.
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Mamepianu ma memoou. Po6ota Bukonana na 6asi indexuiiinoro sigginenusa KHIT «/IKJI Cearoi 3inaian» ta KHIT «Ilentp
[EPBUHHOI MeIMKO-caHiTapHOI sorioMoru Ne 1» CyMcbKoi MichbKOT paju. 3arajibHa KUIbKICTb iTeil, iki Oy 06CTexKe i, CTaHo-
Busa 167 oci6. 3 nux y 134 xpiteit miarnocrosano I1I1. ITamienT Gysiu posiieHi Ha ABi TPYIH 3aJeKHO Bi/l ypasKeHHsT BipyCOM
SARS-CoV-2. Ipyiy KOHTPOJIIO CTaHOBUJIM 32 COMATUYHO 340poBi auTuHu. IlanienTn Oy/m peresbHO 00CTEXeHI KIHIUHO,
J1abOPATOPHO Ta IHCTPYMEHTAJILHO 3 JeTaJbHUM 300pPOM aHaMHe3y KuTtsi i xBopobu. Cratuctuuny oOpOOKY BHKOHAHO 3a
JIOTIOMOTOIO aIalITOBAaHOl /10 MeANKO-6Giooriynux gocixkenb mporpamu Microsoft Excel 2013. Biporiamicts Bu3Hauamm 3a
JIOTIOMOTOIO TBOCTOPOHHBOTO HE3aIEKHOTO KpuTepito CThiomeHTa, BiporiiHuMy BBaskaIcs mokasauku p < 0,05.
Pesyavmamu. Y xojii IPOBEJEHOTO JOCTIKEHHST BCTAHOBJIEHO, 1[0 3aXBOPIOBAHICTh HA ITHEBMOHIIO y JiTeil BikoM Bix 6 110
17 pokiB BKJIIOYHO He Masia crareBoi Biaminnocti. Y 64,1% sumnaakax possutok I BigOyBaBcs Ha TiIi ypaKeHHsT BipycoM
SARS-CoV-2. 3axBopioBaHicTh Ha 3aMajJeHHs JeTeHb 3pOcTala y BeCHIHUH Ta OCiHHIHN mepioau. bBinpmricTs miTeil, XBopux
Ha [II1, He3anexHo Bij ypaxents Bipycom SARS-CoV-2 10 MOMEHTY HaJXOJKEHHsI 10 cTaiioHapy OyJii OrJISIHYTI cimeii-
HUM JIiKapeM Ta oTpumyBasu JjikyBanus. OcHoBHuME KiaiHiuHuMmu mpostBamu [T y miteit o60x rpym GyJu: MopyIieHHs
3arajJibHOTO CTaHy, BIICYTHIN ab0 3HUKEHUI aneTuT, 3aiullKa, KalleJb, HeKuTb, KpiM Toro, y aiTeil, XBOpUX HA [THEBMOHIO
3 ypaxkeHHaM Bipycom SARS-CoV-2, manu Miciie [ucrenTiyHi CUMITOME Ha TJI MifBUIIEHO] Temnieparypu. [Iposenene npu
rociitanizaiii 06’ ekTHBHE 00CTEKEHHS OKA3aJI0, 110 ayCKYJBTaTHBHI Ta IIePKYTOPHI 3MIHU BUSIBJISIMCA BIPOTiAHO yacTiiie
y rpyli naiienTis 6e3 KopoHasipycy. Y Gisnbinocti aireii, ski manu I ta ypaxenns Bipycom SARS-CoV-2, GyJio BusIBJIEHO
nBOOIUHE YPaKeHHs JiereHb iHTepCTUIiaibHoro xapakrepy (80,2%). ¥V naiienTis i3 nmHeBMOHI€ (€3 BUSIBJIEHOTO Bipycy
SARS-CoV-2 narosoriunuii mpoiiec JacTilie JOKali3yBaBcsl y TpaBiii jereni ta MaB BornuiieBuii xapakrep. Cepemri piBHi
carypaiiii B aiteii i3 [T ta ypaskenusm Bipycom SARS-CoV-2 nipu rocmirtasnisaitii BiporigHo Maan HuKYi 1iudpy mopiBHSIHO
3 nauientamu 6e3 KopoHasipycHoi indexiii. CepeiHi MOKa3HUKK KJIIHIYHOTO aHAJI3Y KPOBI IMAIIEHTIB i3 3alalleHHsAM JIereHb
ta ypaxenusaMm Bipycom SARS-CoV-2 xapakrepusyBanucsi 3HAU€HHSIMU JIEHKOIUTIB i MIBUAKOCTI OCiJIaHHS €PUTPOIIUTIB
pedepeHTHUMHU BIANOBIHO 110 BiKy. ¥ miteii, xBopux Ha III1 6e3 ypaskeHust Bipycom SARS-CoV-2, BingHauaiu JeiKonuTos
Ta 301/IbIIIeHHs! IBUIKOCTI OCIZIaHHSI €PUTPOLUTIB Y KPOBI.

Bucnosxu. 1le pocuigxkenns onucye kainiunmii nepe6ir ITI1 y giteil Ha cydacHOMY eTalli 3 ypaxyBaHHSAM OCOOJIMBOCTENl peri-
OHY Ta KOPOHaBipYCHOTO ypaxkeHHs. Pe3ysbraTii I0BOASATE, 110 iTH 3 ypaxkeHHsiM Bipycom SARS-CoV-2 npu rocmitasmizartii
MAIOTh HEBUPaKEeHI KIIHIUHI [POSIBU TIOPIBHIHO 3 maiieHTamu 6e3 KopoHaBipycHoi iHdekiri. [Ipore nposezeHi iHcTpymeH-
TaJIbHi Ta J1abOPATOPHI JOCTIUKEHHS TIOKA3YIOTh, 110 JiTH TIOTPEOYI0TH OCOOIUBOTO THAXOLY Ta MOHITOPHHTY CTAaHY HPOTATOM

Hepioz[y 3aXBOPIOBaHHA.

Kntouosi caosa: nosanikapnsina nieemomis, Oimu, cumMnmomu, Kiiniunuil nepebie, eipyc SARS-CoV-2.

neumonia is one of the most common respiratory

diseases and causes of children’ hospitalization [1-6].
The etiological factors of the disease are bacteria, viruses,
fungi and their combinations. The pathogens cause an
inflammatory process in the lung tissue with the sub-
sequent development of respiratory failure [7—11]. The
introduction of preventive measures using conjugate
vaccines in recent decades has changed the etiological
structure of the disease from bacterial to viral. It has
contributed to a 30% reduction in morbidity and a 51%
reduction in mortality [4, 7, 8, 10]. However, there are
still more than 1,400 cases of pneumonia per 100,000
children worldwide each year. The epidemiological pic-
ture varies according to region, living conditions, air
pollution, access to food and clean water [2, 4, 12, 13].
In European countries, about 300 cases per 100,000
people aged 0—17 years are registered annually [1]. Ac-
cording to studies by domestic authors, the incidence
of community-acquired pneumonia (CAP) in our coun-
try has increased by 33% in recent years [14—18]. In
Ukraine, according to the Ministry of Health, more than
80,000 cases of pneumonia are registered among children
of all ages. Of these, more than 40% are in children aged
6—17 years [14, 16, 17]. The incidence rates in children
aged 5-9 years and 9—15 years are 20 and 10 cases per
1,000 children, respectively [17]. It is important to note
that the significance of the pneumonia problem is not
only the high incidence rates, but also the high mortali-
ty rates among children and the unwarranted prescrip-
tion of antibiotic therapy [1, 11, 18, 19].

Statistical data for recent years indicate that the
growth of viral forms of pneumonia prevails among
the children of Ukraine. In 2022-2023, almost 80% of
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CAPs were of viral origin [15, 17, 20]. Typically, CAP
is caused by rhinovirus, influenza A virus, adenovirus
and others. The global Covid-19 pandemic also con-
tributed to the increase in the proportion of childhood
viral pneumonia. At the beginning of the coronavirus
outbreak, it was thought that children were not sus-
ceptible to severe disease. However, as the incidence of
childhood CAP increased, it became clear that the virus
affected all age groups and did not just cause the rapid
development of bilateral pneumonia. The viral patho-
gen caused damage to other organs with the possible
subsequent development of a multisystem inflammatory
syndrome [17, 21, 22]. The introduction of quarantine
measures and subsequent vaccination of the pediatric
population resulted in a decrease in the incidence and
severity of coronavirus infection with development of
pneumonia [22—24]. According to statistics, more than
150,000 confirmed cases of coronavirus infection and
about 1,000 deaths among children were registered in
Ukraine during the 2023-2024 epidemic season [15]. In
addition, we should not forget about bacterial and com-
bined etiological factors of CAP, the proportion of which
has been 8—40% in recent years [5, 17, 18].

All of the above confirms the importance and need for
further research into the clinical manifestations of CAP,
taking into account current symptoms. This is the key
to improving the diagnosis, treatment and prevention of
pneumonia and contributes to the overall health of chil-
dren and society as a whole.

The objective: to determine the clinical characteristics
of CAP in children aged 6 years to 17 years 11 months 29
days in the northeastern region of Ukraine (Sumy), taking
into account SARS-CoV-2 virus infection.
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MATERIALS AND METHODS

During the study in 2021-2024, it was examined 166
children aged 6 years to 17 years 11 months 29 days inclu-
sive. Of these, 134 children were diagnosed with CAP and
treated at the Infectious Diseases Department of the Mu-
nicipal non-profit enterprise “Children’s Clinical Hospital of
Saint Zinaida” Sumy City Council.

According to gender, there were 71 girls and 63 boys
among the children with CAP (p > 0.05). All patients
had severe CAP according to the criteria of the “Stand-
ards of Care for Community-Acquired Pneumonia in
Children” (2022) [1, 25]. The children studied were di-
vided into two groups according to SARS-CoV-2 virus
infection. Group I consisted of 86 patients with severe
CAP and SARS-CoV-2 infection. The second group in-
cluded 48 patients with severe CAP without evidence of
SARS-CoV-2 virus. Group II consisted of 32 somatically
healthy children of matched age and gender.

All children examined had a detailed life and medical
history, and their complaints were analyzed. Physical and
laboratory examinations were also performed according
to current clinical guidelines. Laboratory tests were per-
formed according to generally accepted methods. Instru-
mental examinations were carried out using X-ray and
ultrasound equipment according to their instructions.

Statistical processing of the results was performed on
a personal computer using an online calculator and Mi-
crosoft Excel software adapted for biomedical research.
The mean (M) and its error (m) were calculated. The
reliability of the results was determined using the two-
tailed independent Student’s t-test, and the data were
considered reliable at p < 0.05.

All stages of the work were carried out with the con-
sent of the parents of the patients and in accordance with
the bioethical criteria of the Declaration of Helsinki.

RESULTS AND DISCUSSION

The results of the study showed that there was no gen-
der difference in the incidence of CAP among all children.
Among all patients, there were 47% of boys and 53% of
girls (p > 0.05). The detailed distribution of children with
CAP by gender and presence of SARS-CoV-2 virus infec-
tion is shown in Table 1.

Thus, the overall incidence of CAP among all children
studied did not differ by gender. SARS-CoV-2 virus in-
fection among hospitalized patients was more common in
females. No gender difference was observed in group II.

When the seasonality of pneumonia incidence was
examined, most cases were observed in autumn (36.5%). In
spring and in winter, 29.1 and 26.1% of the episodes were
recorded, respectively, and 8.3% in summer. In group I, pa-
tients were equally frequent in autumn and spring (30 epi-
sodes each) (p > 0.05). Children in group II were more
often ill in autumn and winter, with 19 and 16 cases respec-
tively (p > 0.05). The increase in morbidity in spring and in
autumn can be explained by impaired protective functions
of the body due to variable weather conditions and insuf-
ficient consumption of fresh vegetables and fruits. Details of
the seasonality of the incidence of CAP are shown in Fig. 1.

After analyzing the medical history, it was found that
76.8% of all patients had previously been seen by a general
practitioner. Of the children in group I, 77.9% were treated
as outpatients. Antibacterial drugs were administered
during outpatient treatment to 40.2% of all patients seen,
including 29.1% of patients in group I. After confirma-
tion of the diagnosis of CAP, all children were prescribed
antibiotic therapy. Detailed characteristics of the patient
groups according to outpatient care and antibiotic therapy
before hospital admission are shown in Fig. 2.

When analyzing the duration of hospitalization, the
mean duration of illness before hospitalization for all chil-
dren with CAP was 6.90 + 0.46 days, with no significant
difference between groups I and II. Thus, in the group with
SARS-CoV-2 virus infection, the duration before hospi-
talization was 6.74 *+ 0.54 days, and in patients with CAP
without detected SARS-CoV-2 virus, the duration before
hospitalization was within 7.18 = 0.84 days (p > 0.05).

A detailed review of the medical history revealed that
the vast majority of patients in both groups were admitted
to hospital on days 4-5 and 6—7 of illness, 37 and 34 patients,
respectively. There were 25 patients in group I who were admit-
ted to hospital on the 4th—5th day of illness and 12 children

Table 1
Distribution of children with CAP by gender and
SARS-GoV-2 virus infection

Characteristics Female Male s
. . Reliability,
patients, patients,
Group n (%) n (%) P2
I, n=86 50(58.1) | 36(41.9) <0.01
I,n=48 21(43.8) | 27 (56.2) >0.05

Notes: p - significance of data differences; p, , - difference between the
gender of heart groups of patients.
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Fig. 1. Seasonality of children with CAP

100

FAMILY MEDICINE. EUROPEAN PRACTICES /
CIMENHA MEJIMIIMHA. €BPOTIENCHKI TPAKTHKI «
ISSN 2786-7218 (Online) | ISSN 2786-720X (Print)

Ned (114)/2025



NEAIATPIA

39
GroUp | — GO

15
Group || | ——— 34

Al patients | e —— 103

0 20 40

1 Received antibiotic therapy

60 80 100 120

B Examined by a family doctor

Fig. 2. Receipt of outpatient care and antibiotic therapy by the studied children with CAP

in group II. Five patients were admitted on the 1st day of
illness, including 3 children in group II. Before admission,
14 children in group I and 8 patients in group II had been
ill for more than 10 days. Eight patients had been treated
previously and transferred from another medical institution.

Thus, the vast majority of children had been seen and
treated prior to admission, indicating the availability of
medical care and parental awareness. The high frequency
of antibiotic prescriptions in group I children at the pre-
hospital stage may be due to difficulties in early diagnosis
of co-infections and a high risk of bacterial complications
from viral infection due to a weakened organism.

At the outpatient stage, 51 (38%) of all children were
diagnosed with CAP. On admission to hospital, 32 (24%)
of all patients were diagnosed with CAP. Of these, a sig-
nificant majority of patients were in group II, 24 (17.9%)
(p < 0.001). Confirmed SARS-CoV-2 virus infection and
CAP were present in 14 (10.5%) children on admission to
hospital. Acute respiratory infection (ARI) was diagnosed
in 32 (24%) patients and a further 16 (12%) children
were referred to the unit with a diagnosis of bronchitis.
Coronavirus disease was the diagnosis on admission to the
Infectious Diseases Unit for 38 (28%) patients in group 1.
The distribution of patients by diagnoses made during
hospitalization is shown in Table 2.

A significant number of differences in diagnosis at hos-
pital presentation may be due to non-specific symptoms
of pneumonia and the absence of severe clinical symp-
toms characteristic of CAP in the first days of illness with
SARS-CoV-2 virus infection.

According to the analyzed medical history data, fever,
runny nose, cough and sore throat were the first symptoms
of CAP in 70 (52.2%) children (p > 0.05). Of these, there
were 39 from the group I of patients. The onset of pneu-
monia with fever and general condition without respira-

tory symptoms was observed in 36 (26.9%) of all children
examined, including 29 CAP patients with SARS-CoV-2
virus infection and 7 children without SARS-CoV-2 virus
infection. 23 (17.1%) of the examined children with CAP
had respiratory symptoms without fever, including 13 pa-
tients in group I and 10 children in group II. Nonspecific
dyspeptic symptoms with fever to febrile body tempera-
ture were present in 5 (3.8%) of the children studied.

Thus, the majority of patients presenting to the hos-
pital were characterized by a typical onset of illness with
fever, deterioration of health and respiratory symptoms.

The general condition on admission to hospital was
assessed as severe in all patients and 11 (8.2%) children
were admitted to intensive care.

In case of hospitalization, all children with CAP
complained of fever. Thus, 73 (54.5%) of the patients
examined had a temperature rise to subfebrile levels, in-
cluding 45 children in group I. Febrile temperatures were
present in 35 (26.1%) children, including 24 patients
with coronavirus infection. A rise in body temperature to
pyretic parameters was observed in 26 (19.4%) patients,
including 18 children with SARS-CoV-2 virus infection.
The distribution of children according to temperature
parameters is shown in Fig. 3.

Thus, the vast majority of children in both groups had
a subfebrile temperature on admission, which can be ex-
plained by previous outpatient treatment.

Analysis of the data from the patients’ admission exami-
nation showed that general weakness and malaise were re-
ported by all patients with CAP, regardless of SARS-CoV-2
virus infection. Sleep disturbance and drowsiness were re-
ported by 39 (29.1%) of the patients included in the study. It
was anorexia in 89 (66.4%) children, including 54 children in
group I and 35 patients in group II. The appetite reduced in
36 (26.8%) children. This complaint was significantly more

Table 2

Diagnosis of children with CAP during hospitalization

Total children, n = 134

Diagnosis n %
Pneumonia 8 9.3 24 50 32 24
Coronavirus illness 38 44.2 0 0 38 28
Pneumonia with SARS-CoV-2 infection 14 16.3 0 0 14 10.5
ARI, upper respiratory tract 21 24.4 11 23 32 24
ARI, bronchitis 3.5 13 47 16 12
Bronchitis, SARS-CoV-2 virus infection 2.3 0 0 2 1.5
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Fig. 3. Distribution of patients with CAP by temperature level on admission

common in patients with SARS-CoV-2 virus infection
(p <0.01). Loss of sense of smell and taste was observed in
3 children in group I. Chest pain was reported by 11 (8.2%)
of the patients examined.

The most common respiratory symptom was cough in
109 (81.3%) of the children studied. Dry and wet cough
were equally frequent in both groups of children studied
(p > 0.05). In group I, dry and wet cough were present in
32 (37.2%) and 31 (36%) episodes, respectively (p > 0.05).
25 (18.6%) of the children studied had no cough during the
examination. Of these, 23 (26.7%) were in group I, signifi-
cantly more than 2 (4.1%) in group II (p < 0.001).

Among other clinical manifestations of the disease, pa-
tients reported gastrointestinal disturbances. Complaints
of abdominal pain, nausea, vomiting and stool disturbance
were reported by 11 (12.7%) patients in group I and 5
(10.4%) children in group II (p > 0.05).

Objective examination revealed pallor of the skin
in 32 (24%) patients, including 22 (68.7%) children in
group IT (p <0.001). At the initial examination, the tongue
was covered with white plaque in 39 (45.3%) patients in
group I and 11 (23%) children in group II (p < 0.01).
Signs of respiratory failure, mostly of a mixed nature,
were observed in 56 (65.1%) patients in the SARS-CoV-2
infection group and in 43 (89.5%) children in group IL
Table 3 shows the main clinical features of CAP.

Thus, the most common clinical symptoms when chil-
dren in both groups visited a health facility were general
complaints, sleep and lack of or reduced appetite. Res-
piratory symptoms were dominated by cough, shortness
of breath and nasal obstruction. In addition, non-specific
dyspeptic symptoms were noted in children with CAP.

Percussion revealed that 82 (61.1%) of the patients
included in the study had no changes in lung sounds
(p < 0.001). In group I, there was a significant prepon-
derance of no percussion changes at the initial examina-
tion, which was 68 (79%) cases (p < 0.001). At the same
time, in group II, in 32 (66.7%) episodes of CAP, changes
in the percussion sound (shortening and boxy lung
sound) were detected significantly more often during the
examination (p < 0.001) (Table 4).

Auscultation revealed that 109 (81.3%) patients
with CAP had changes in lung sounds in the form of
rigid breathing with prolonged exhalation (p < 0.001).
Decreased breath sounds over the lesion were found
in 25 (18.8%) patients. Auscultation of pleural rub
was found in 10 (7.4%) of the children included in
the study, with no significant difference between the
groups (p > 0.05). Rough breathing was significantly
more common in patients in group I — 74 (86%), and
decreased breathing was observed in 12 (14%) children
(p<0.001). In group II, rigid breathing was characteristic

Table 3

Comparative characteristics of clinical symptoms of CAP

Sy I,n=86, N (%) I, n=48, N (%) Reliability, p, ,
Violation of the general condition 86 (100) 48 (100) <0.05
Lack of appetite 54 (62.7) 35(73) >0.05
Reduced appetite 29 (33.7) 7(14.5) <0.01
Dyspeptic symptoms 11(12.7) 5(10.4) >0.05
Drowsiness 24 (27.9) 15(31.2) >0.05
Shortness of breath 56 (65.1) 43 (89.5) <0.001
Wet cough 31 (36) 21 (24.4) >0.05
Dry cough 32(37.2) 25(29) >0.05
No cough 23 (26.7) 2(4.1) <0.001
Pain, irritation in the throat 22 (25.5) 15(31.2) >0.05
Nasal congestion, runny nose 53(61.6) 37(77) >0.05
Huskiness of the voice 3(3.4) 0 >0.05
Pallor of the skin 10(11.6) 22 (45.8) <0.001
Pain in the chest 6 (6.9) 5(10.4) >0.05

Notes: p — reliability of data discrepancies; p, , — reliability of the difference between the manifestation of clinical symptoms in groups of patients.
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Table 4
Percussion changes in patients with pneumonia

Group

Characteristic b=y I, (n=48)
Shortening of the lung sound :ji g‘(l)(;f 56.25+7.24
Box shade of the lung sound 3‘;??:(;359 10.42+4.46

Clear lung sound 7;_:)1 3%'311 29.17 +6.63

Notes: p — reliability of data discrepancies; p, , — reliability of the difference
between lung sound changes in patients of groups | and II.

in 35 (73%) patients and decreased breathing in 13
(25%) children (p < 0.001) (Fig. 4).

Auscultatory wet and dry rales were heard in 56
(41.7%) and 16 (11.9%) patients with CAP included in
the study groups, respectively. The absence of wheezing
on auscultation was observed in 62 (46.2%) children. In
group I, 52 (60.5%) patients had no wheezing (p < 0.001)
(Fig. 5). In group II, 33 (68.8%) children had wet rales
(p <0.001) (Fig. 6).

Thus, the vast majority of children with CAP with
SARS-CoV-2 virus infection had mild percussion

100%

50%

0%
’ Group |

Rigid lung breathing

Group Il

changes and auscultatory changes in breathing, without
wheezing, on admission to the hospital. In patients of
group II, percussion changes were in the form of a dull
lung sound, and auscultation was characterized as rigid
breathing with moist rales.

Assessing the localization of the pathological process,
it was found that in 85 (63.4%) patients included in the
study, pneumonia affected both lungs. Right-sided and
left-sided localization of the pathological process was
observed in 30 (22.4%) and 19 (14.1%) children, respec-
tively. In group I, 74 (86%) patients had bilateral lung
involvement (p < 0.001). In group II, the pathological
process was more often unilateral in 37 (77%) children
(p < 0.001). Thus, the localization of inflammation in
the right and left lungs was detected in 22 (45.8%) and
15 (31.2%) patients, respectively (p > 0.05) (Fig. 7).

Pneumonia was more likely to be interstitial in na-
ture in 81 (60.5%) of the patients studied (p < 0.001). In
group I, 71 (82.5%) children had interstitial lung inflam-
mation, which was significantly more than in group II
with 10 (20.8%) patients (p < 0.001). Focal pneumonia
was present in 50 (37.3%) children. There were signifi-
cantly more focal episodes in group IT — 38 (79.2%) cases
(p < 0.001). Segmental and lobar CAP were observed in
2 (1.5%) and 1 (0.7%) patients in group I, respectively.

l - 81.30 l
86 14

All patients
B Weakened lung breathing

Fig. 4. Characteristics of auscultatory sounds in patients with CAP

Group |
0 12.80%
® Dry wheezing
.‘ »670% " Wetrales
60.50% = No wheezing

.
Fig. 5. Auscultatoﬁ Ehanges in patients of group |
100%
80%
60%
40%
20%

0%
Group |

m Bilateral pneumonia ® Right-sided pneumonia

Group Il

Group |
20.80% 0 10.40%
= Dry wheezing
= Wet rales
No wheezing

68.80%
Fig. 6. Auscultatory changes in patients of group Il

14.10

All patients

Left-sided pneumonia

Fig. 7. Localization of the pathological process in children with CAP
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Table 5
Saturation level in children with CAP in the acute period

Group Healthy

=G children, n = 32

I, n=48

Sign

93.91+0.12
p, ,<0.001
P, ,<0.001

94.47 £0.19
p, , < 0.001

Saturation

level, % 98.97+0.14

Notes: p — reliability of data discrepancies; p, , — reliability of the difference in
saturation in patients of groups I and II; p,_, - reliability of the difference in satu-
ration indices between patients of group I and control group; p, , - reliability of
the difference in the saturation of patients of group Il and control group.

During hospitalization, all patients underwent
measurement of blood oxygen saturation using a pulse
oximeter. The mean level of blood oxygen saturation in
the children with pneumonia included in the study was
94.11 = 0.10% and was significantly lower than in the
control group (98.97 = 0.14%) (p < 0.001). The detailed
characteristics of the saturation level in the studied chil-
dren are shown in Table 5.

Thus, in the vast majority of patients in group I, CAP
was interstitial and involved both lungs. In group II, uni-
lateral lesions and focal changes predominated. Blood oxy-
gen saturation was reduced in all patients with pneumonia
and was significantly lower in group 1.

The following changes were noted in the clinical
blood tests of the children studied. It was found that
the average erythrocyte and hemoglobin levels in all pa-
tients were within the reference values for children of
the same age. Decreased hemoglobin levels were found in
27 (20.1%) children with CAP, including 23 children in
group L. The leukocyte counts of patients in group I were
within the reference values for their age, while the values
for lymphocytes and monocytes were higher, which may
indicate a viral etiology of the disease. In children in
group II, leukocytosis with a shift of the leukoformula to
the left and an increase in the erythrocyte sedimentation
rate (ESR) were observed in comparison with group I
and controls (p < 0.001), which may indicate a bacterial
cause of the disease (Table 6).

Thus, the clinical blood test of patients in group I was
characterized by leukocyte and ESR levels within the
reference values for children of the same age, an increase
in monocytes and lymphocytes. In children in group II,
laboratory changes were manifested by an increase in
leukocyte and ESR levels, as well as a shift of the leuko-
formula to the left.

CONCLUSIONS

The article presents the main clinical features of pneu-
monia in children, taking into account the current epide-
miological and regional situation. It was found that in most
cases (64.1%) the development of pneumonia occurred in
association with SARS-CoV-2 virus infection. The main
clinical manifestations of CAP in children, regardless
of established SARS-CoV-2 virus infection, were fever,
general condition and respiratory symptoms. In addition,
CAP with SARS-CoV-2 virus infection was characterised
by dyspeptic manifestations in children. The saturation
level was reduced in all patients with CAP and was sig-
nificantly lower in children with SARS-CoV-2 virus.
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Table 6
Complete blood count indicators in children with GAP in
the acute period

Group Healthy
I,n=86 II,n=48 children,
Indicator n=32
Hemoglobin, | 12960% 195 |13 001207 .
0 p,,>0.05 <005 | 1368%12
9 P, ,<0.01 2~V
4.20 +0.04
.
F(‘)ee‘ﬂ:'g/oLd b,,>0.05 4'23;8'8; 4.30+0.07
’ p,,>005 | Pea”
. 4.20 +0.04
+
W::”esb)'(‘;f_’d p,,>0.05 4'23; é’é’;‘ 5.95+0.23
, p,,>0.05 Pog 70
2.61+0.10
Eosinophils, % | p, , > 0.05 2'77: g'gg 3.09+0.23
p,,>005 | Pes”
. 2.41+0.14
.
neutlf)tlchlils % P, <0.001 8.72<_00(.)?)? 4.18+0.26
PIS, 72| b <0.001 | Pess™
53.96 + 0.41
N
Soomenes | 20001 | 59422038 | o7 102000
RIS, 71 p <0.001 | Peo®T
31.10+0.45
.
"ymp'f;’cytes’ P, ,<0.001 24'91 5 %‘5’12 29.51+0.67
0 p,,<005 | Pes”™
10.05+ 0.24
Monocytes, % | p, ,<0.001 4'18:8516 5.39+0.30
p,,<0.001 | Pea™%
Erythrocyte 9.39+0.83 .
sedimentation | p, ,<0.001 15'41 (_) %314 49+0.3
rate, mm/h p, ;< 0.001 Pog S U

Notes: p — reliability of data discrepancies; p, , — reliability of the difference in
blood parameters of patients of groups I and II; p, , —reliability of the difference in
blood parameters between patients of group | and control group; p, , — reliability
of the difference in blood parameters of patients of group Il and control group.

On initial objective examination, the majority of chil-
dren with SARS-CoV-2 virus infection had no percussion
changes. Auscultation revealed rigid breathing, mostly
without wheezing. In patients without SARS-CoV-2 virus
infection, CAP was characterized by shortened percussion
and wet rales against a background of rigid breathing in
the vast majority of episodes.

The instrumental data showed that in children with
confirmed SARS-CoV-2 virus, both lungs were more
often affected, and the inflammation was interstitial. In
contrast, in patients with CAP without SARS-CoV-2 vi-
rus infection, the inflammatory process was characterized
by unilateral involvement and focal changes in most of
the cases studied.

Laboratory parameters in patients diagnosed with
CAP with SARS-CoV-2 infection were characterized by
leukocyte counts within age-appropriate reference values,
whereas an increase in leukocyte counts was observed in
children without coronavirus infection. In addition, chil-
dren with CAP without SARS-CoV-2 virus had an in-
crease in ESR and a leftward shift in leukocyte count.
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