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BcTtyn. Y pi3Hi enigemiyHi nepiogn COVID-19 Big 3.5 % no
28 % nauieHTiB AMTAYOro Biky notpebyBanu ywnutaneHHsa [1-
3], @ cMepTHIiCTb cTaHoBWNa 6nun3bko 0.1 % [4-5]. KniHiyHun
cnekTp gutayoro COVID-19 wwupoknii — Big 6€3cMMNTOMHOIo
A0 KPUTUYHO BaXXKOro 3axBOPHOBaHHA, YCK/AaLHEHOro rocTtpuM
pecnipaTtopHMM ANCTpPEeC-CUHAPOMOM, 3 HeobxigHicTio LLUBJ [6].

MerTa. lNMpoBecTu aHani3 KniHiko-nabopaTopHMx ocobnmeBocTen
COVID-19 y piten pi3HOro BiKy.

MauwieHTn Ta MeToawu. [llpoBeaeHe MPOCNEKTUBHE A0CAi-
KeHHs 3a yyacTti 110 nauieHTiB BiKOM Big ogHoro o 18 po-
KiB, ki nepebyBanun Ha nikyBaHHi 3 giarHo3om COVID-19 y
nikapHi «Oxmatant» M. JlbBoBa y 2021-2022 pokax. AdiarHos
BepudikoBaHun no3ntmueHumM MJIP Tectom Ha SARS-CoV-2 3
HasouuTorpamn. CchopMoBaHO TpWU BIiKOBI rpynu: A0 nepLuoi
yBinwnn 28 piteri Bikom Big 1 ao 5 pokis, go apyroi - 33 na-
uieHTn Big 5 go 10 pokiB, Ao TpeTboi — 49 nauieHTiB Big 10

00 18 pokiB. B ywinutaneHnx nauieHTiB BU3HAYanu KAiHivyHi, nabopaTopHi Ta iHCTpyMeHTabHi

03HakKu xBopobwu.

Pesynbtatn. CepeaHbo-Tsxknii nepebir COVID-19 giarHoctyBanu y 80 nauieHTiB (72.73 %),
TXKMM — y 30 (27.27 %), (p < 0.05). NokasHWkM cepefHix / cepeAnHHUX 3HAYeHb 3ananbHUX
MapKepiB Yy NALUIEHTIB i3 CEpeAHbO-TAXKUM Ta THXKUM nepebirom SARS-CoV-2: npoKanbUNTOHIHY
0.05%£0,03 Hr/mn Ta 2.48+5.27 Hr/mn; CPMN 12.14+20.90 mMr/n Tta 62.93+79.33 mr/n; IL-6 1.20
nr/mn ta 7.50 nr/mn; IL-10 1.87+6,37 nr/mn Ta 22.64+£60.97 nr/mn sBignosigHo (p < 0.05). Mia-
BULLEHI piBHI O-auMepy kopentoBanun 3 TsxkicTio COVID-19, HapocTanu y anHaMmiui. CepeaunHHi
3HAYEHHS MoKasHuKa [-AnMepy Ha 4vac ywnuTaneHHs i B AMHaMiui y AiTen 3 TSXKUM nepebirom
ctaHoBuan: 791.00 Hr ®EO/mn, 1206.00 Hr ®EO/Mn; cepeaHbo-TsXKUM — 368.00 Hr ®PEO/Mn,
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Introduction: During different epidemic periods of
COVID-19, from 3.5% to 28% of pediatric patients required
hospitalization [1-3], and the mortality rate was about 0.1%
[4-5]. The clinical spectrum of pediatric COVID-19 is wide -
from asymptomatic to critically severe disease complicated
by acute respiratory distress syndrome, requiring mechani-
cal ventilation [6].

Aim: To analyze the clinical and laboratory features of COVID-19
in children of different ages.

Patients and methods: A prospective study was conduct-
ed with the participation of 110 patients aged one to 18
years who were treated with a diagnosis of COVID-19 at the
«Okhmatdyt» Hospital in Lviv in 2021-2022. The diagnosis
was verified by a positive PCR test for SARS-CoV-2 from
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a nasocytogram. Three age groups were formed: the first included 28 children aged 1 to 5
years, the second - 33 patients aged 5 to 10 years, the third - 49 patients aged 10 to 18
years. Clinical, laboratory and instrumental signs of the disease were determined in hospital-
ized patients.

Results: Moderate COVID-19 was diagnosed in 80 patients (72.73%), severe - in 30 (27.27%),
(p < 0.05). The mean/median values of inflammatory markers in patients with moderate and se-
vere SARS-CoV-2: procalcitonin 0.05+0.03 ng/ml and 2.48+5.27 ng/ml; CRP 12.14+20.90 mg/I
and 62.93+79.33 mg/l; IL-6 1.20 pg/ml and 7.50 pg/ml; IL-10 1.87+6.37 pg/ml and
22.64+60.97 pg/ml, in accordance (p < 0.05). Elevated D-dimer levels correlated with the se-
verity of COVID-19, increasing in dynamics. The median values of the D-dimer level at the
time of hospitalization and in dynamics in children with severe course were: 791.00 ng FEV/ml,
1206.00 ng FEV/mI; in moderate- 368.00 ng FEV/mI, 425.00 ng FEV/mI, (p < 0.05). Among all
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425.00 Hr ®EO/Mn, (p < 0.05). Cepep ycix nauieHTiB 3 COVID-19 nHeBMOHiIt0 AiarHocTyBann y 46
0cCi6 (41.82 %), ay 19 oci6 (63.33 %) — 3 TxKMM nepebirom xBopobu.

O6rosopeHHsA. HayKoBi gocnig)XeHHs cBigvaTb, WO TsHXXKUI nepebir SARS-CoV-2 yacTiwe cno-
CTepiratoTb y NigniTKiB, TAXKICTb Nepebiry 3aXxBOpiOBaHHSA Y Pi3HMX BIKOBUX rpyrnax 3anexuTb Ta-
KOX Bia roro wtamy [3; 7-8]. Peanizauia nepeabadyeHHs TAXKOro iHpeKuiriHOro npouecy y aiten
MOXIMBa NPU BUBYEHHI PiBHIB UMTOKIHIB, NpokanbuuToHiHY, CPI1, dibpuHoreHy Ta TponoHiHy [9].
NigBuweHHa O-aumepy BUABAEHO npu Tsxkomy COVID-19 [10-11].

BuUCHOBKMW. Y 6inblIOCTI WNUTanNisoBaHMX AiTeN pO3BUHYBCS CepefHbO-TsHKKkMI nepebir COVID-19.
Tsxkunii nepebir — y aitent BikoMm 10 - 18 pokiB. 3Ha4yeHHs 3ananbHUX Mapkepis 6ynn BULWMMYK Y
Aiten 3 TsHxkknM COVID-19. MNMHeBMOHIA po3BuHynacs y 41.82 % nauieHTiB. MigBuweHi pisHi A-an-
Mepy KopesntoBanu 3 Taxkictio COVID-19.

Knrouosi cnosa: COVID-19, SARS-CoV-2, aitn, kawenb, NHEBMOHIA, A-auMep, TpomboumTone-
Hisl, iIHTepnenkKiHu, giapes.

Bctyn Ta Big 3.5 -7 % i no 17 % nauieHTiB AUTAYOro
KniHiyHnn cnekTtp amtayoro COVID-19 pyxe Biky nmoTpebyBanu ywnutaneHHsa [19]; cmepT-
WKMPOKMA — Big 6€3CMMATOMHOro A0 KpUTUY- HiCTb cTaHoBWMa 6an3bko 0.1 %.

HO TSXKKOro 3axBoptoBaHHA. Cepen obcrexe-
HuX aiTen i3 SARS-CoV-2 iHdeKUie BUSBIeHO MeTa: npoBecTM aHani3z KniHiko-nabopaTtop-

6e3CcMMNTOMHI, Nerki, CepeaHbOTSXKI, TSAXKI Ta HuUX ocobnueoctelrt COVID-19 y aiten pisHoro
KPUTWUYHI BUNaAKW, AKi CTAHOBW/IN BiAMOBIAHO BiKY: CMMATOMATUKM, YACTOTU MHEBMOHIN, NO-
29.5 %, 56.4 %, 12.9 %, 1.2 % i 0 % [12- Tpebu B okcureHoTepanii, 3MiH y KpoBi, piBHIB
15]. COVID-19 y piten moxe 6yTn ycknagaHe- 3ananbHUX MapKepiB Ta (paKTopiB 3ropTaHHS.
HUA MHEBMOHIEI, FOCTPUM pecnipaTopHUM An-

CTpec-CMHAPOMOM, AMXAsSIbHOK HeAOCTaTHICTIO Martepianu i MmeTOaMN

3 HeobXxigHICTIO BMKOpUCTaHHS anapaTty LB/ lMpoBeneHo npocnekTUBHe pocnigkeHHs 110
[16-18]. AiTen BikoM Big ogHoro Ao 18 pokis, ki nepe-

6yBanu Ha nikyBaHHi 3 giarHo3zom COVID-19
Y pi3Hi enigeMiyHi nepioan COVID-19 Big 3,5 y JIbBiBCbKi 06nacHin AUTAYIN KAiHIYHIA ni-
- 7 % (Bnpoaosx 2020 - 2022 pokiB) Ta A0 KapHi «OxmaTtamt» y 2021 - 2022 pokax.

17 % - 28 % nauieHTiB AUTAYOro BiKky (BMpo- [OiarHo3 BepudikoBaHo 3a BusABneHHAM PHK
noBx 2023 - 2024 pokiB) noTpebyBanu ywnu- SARS-CoV-2 3 HasouuTtorpamu metogom [J1P.
TaneHHs. 30KkpeMa, cepep MauieHTiB ANTAY0ro Y wnuTtanizoBaHux AiTen BU3HAYANIN KOMMIEKC
BiKky B cepeaHboMy 2.5 % oci6 3 giarHo3om KNiHiYHKMX, NnabopaTopHMX Ta iHCTpyMeHTaslb-
SARS-CoV-2 noTtpebyBanu  ywnuTaneHHs, HMUX O3HaK nepebiry xBopobu. byno chopmo-
a 0.8 % - po BiggineHb iHTEHCUMBHOI Tepa- BAHO TpW BiKOBI rpynun: A0 NepLuoi yBiAwam 28
nii (BIT). Cepen aiten i nianitkie Hanbinblwe AiTen Bikom Big 1 go 5 pokis, ao apyroi — 33
ylwnuTaneHo nauieHTis BikoM Big 0 fo 4 pokis nauieHTn Bia 5 no 10 pokiB, 40 TpeTboi — 49
(4.6 %). OCHOBHMMWU yCknagHeHHAMU SARS- nauieHTiB Big 11 go 18 poki..

CoV-2, 4aKi CNpUYMHUNM CMEPTHICTb cepes Ai-

Ten, 6ynu: pecnipaTOpHUA ANCTPEC-CUHAPOM, Yci nauieHTn Ta ixHi 6aTbkn ganun iHpopMoBa-
nofiopraHHa HeAOCTaTHICTb | MY/JIbTUCUCTEM- HY 3roZy Ha yyacTb Y AOC/IAXEHHI.

HWI 3ananbHUN cuHapoMm [4-5, 18].
JdocnigaXeHHsa cxBaJleHe KOMICIEK 3 nuTaHb

3rigHo 3 gaHnMuM J1bBiBCbKOro obnacHoro nabo- €TUKM HAaYKOBUX AOCNiAXeHb JIbBiBCbKOro Ha-
paTtopHoro ueHTpy MO3, y JIbBiBCbKil 0bnacTiy LiOHaNbHOro MeAWYHOro YHIBEPCUTETY IMeHi
pi3Hi enigemiyHi nepioan COVID-19 cepen ycix JaHwnna Manuvubkoro woao npoBeAeHHSA Hay-
iHbikoBaHMX 6yno 5 - 6 % aiten. 3axsBoptoBa- KOBUX AOCMIAXEHb, eKCnepuMeHTanibHUX po3-
HicTb aiTein Bikom o 18 pokiB cTtaHoBmna 3.1 pobok 3a y4acTioo nauHM (NpOTOKOS CXBa-
- 5.9 % Big 3aranbHOi KiNbKOCTi iHDiKOBaHMX neHHs N 8 Big 23 nuctonaga 2020 p.).
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patients with COVID-19, pneumonia was diagnosed in 46 children (41.82%) and in 19 children
(63.33%) - with a severe course of the disease.

Discussion: Scientific studies show that severe course of SARS-CoV-2 is more often observed
in adolescents, the severity of the disease in different age groups also depends on its strain [3;
7-8]. The implementation of the prediction of severe infectious processes in children is possible
when studying the levels of cytokines, procalcitonin, CRP, fibrinogen and troponin [9]. An in-
crease in D-dimer was detected in severe COVID-19 [10-11].

Conclusions: The majority of hospitalized children developed a moderate course of COVID-19.
Severe course - in children aged 10-18 years. The values of inflammatory markers were higher
in children with severe COVID-19. Pneumonia developed in 41.82% of patients. Elevated D-di-
mer levels correlated with the severity of COVID-19.

Keywords: COVID-19, SARS-CoV-2, children, cough, pneumonia, diarrhea, D-dimer, thrombo-
cytopenia, interleukins.

Introduction Aim: To analyze the clinical and laboratory
The clinical spectrum of pediatric COVID-19 is features of COVID-19 in children of different
broad - from asymptomatic to critically severe ages: symptoms, frequency of pneumonia,

disease. Among the examined children with need for oxygen therapy, changes in hemo-
SARS-CoV-2 infection, asymptomatic, mild, gram, levels of inflammatory markers and co-
moderate, severe and critical cases were found, agulation factors.

which were 29.5%, 56.4%, 12.9%, 1.2% and

0%, respectively [12- 15]. COVID-19 in chil- Patients and methods

dren can be complicated by pneumonia, acute A prospective study was conducted with the
respiratory distress syndrome, and respiratory participation of 110 children aged 1 to 18 who
failure with the need to use a ventilator [16-18]. were treated for COVID-19 at Lviv OKHMAT-

DYT Hospital in 2021-2022. The PCR meth-
During different COVID-19 epidemic periods, od verified the diagnosis by detecting SARS-
from 3.5% to 7% (during 2020-2022) and CoV-2 RNA from nasopharyngeal swabs. A
up to 17%-28% of pediatric patients (during complex of clinical, laboratory and instru-
2023-2024) required hospitalization.Thus, mental signs of the disease course was de-
among pediatric patients, an average of 2.5% termined in hospitalized children. Three age
of patients diagnosed with SARS-CoV-2 re- groups were formed: the first group included
quired hospitalization, and 0.8% of children 28 children aged 1 to 5, the second group
needed hospitalization in the intensive care included 33 patients aged 5 to 10, and the
unit (ICU). Among children and adolescents, third group included 49 people 10 to 18 years
the highest percentage of hospitalizations old. All patients and their parents signed an
(4.6%) was among patients aged 0-4. The informed consent to participate in the study.
main complications of SARS-CoV-2 that cause The Commission on the Ethics of Scientific
mortality in children are respiratory distress Research at the Danylo Halytsky Lviv Nation-
syndrome, multiple organ failure, and multi- al Medical University approved the study re-
system inflammatory syndrome [4-5, 18]. garding scientific research and experimental

developments with human participation (pro-
According to the data of the Lviv Regional Lab- tocol No. 8 of November 23, 2020). Statis-
oratory Center of the Ministry of Health in Lviv tical processing of the obtained results was
Region, during various epidemic periods of carried out using the methods of variational
COVID-19, about 5-6% of all infected people statistics with a determination of the median
were children. The incidence of children under and quartiles (Me (25%; 75% percentiles)),
18 ranged from 3.1% to 5.9% of the total num- minimum (min) and maximum (max) values
ber of infected and 3.5 to 7%, and up to 17% of of the obtained indicators. Qualitative char-
pediatric patients required hospitalization [19], acteristics are presented as absolute and rel-
while the mortality rate was about 0.1%. ative numbers (%). Intergroup comparison
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CraTucTU4He onpaulBaHHA OTPMMaHUX pesysib-
TaTiB NpoOBOAMAM 3a METOAAMM BapiauiliHOl cTa-
TUCTUKU 3 BM3HAYEHHAM MediaHW Ta KBapTwiiB
(Me (25 %; 75 % npoueHTuni)), MiHiManbHOro
(min) Ta MakcMManbHOro (max) 3HadeHb OTpu-
MaHWX MOKa3HWKIB. AKICHI O3HAaKu HaBedeHi K
abcontoTHi Ta BiAHOCHI uncna (%). Mixrpyno-
BE MOPIBHAHHA NPOBOAUIN 3 BUKOPUCTAHHAM
KpuTepito lMipcoHa (ans BIAHOCHUX MOKA3HMUKIB)
Ta KpuTepito MaHHa-YiTHi (Ang MeaiaHHUX 3Ha-
YyeHb). MiHiManbHWI piBeHb 3HAYYLOCTI Npu ne-
peBipui cTaTMcTMuHnx gaHnx p < 0.05.

PesynbTatn

Y pocnipxeHHi B3sgaM ydacte 110 nauieHTiB 3
SARS-CoV-2, cepeayHHUI BIK SKWMX CTAHOBMB
9.20 pokiB (5.13; 14.00). Cepen obcTexeHMX
nauieHTiB 6yno 46 xnonuis (41.8 %) Ta 64 aiBumn-
HK (58.2 %). CepeanHHuin Bik xnonuis — 10.25
pokiB (3.58; 14.78), aiByaT — 9.00 pokiB (5.58;
13.93). CepeaHbo-Tskkmin nepebir COVID-19
po3BuHyBca y 80 (72.72 %) nauieHTiB, cepeamnH-
HWI BiK siknx ctaHosmB 8,00 pokis (4.98; 13.08),
TskkmA — y 30 (27.27 %) nauieHTiB 3 cepeamnH-
HuM BikoM 12.05 pokis (7.65; 16.00); p < 0.05.

CHMIITOMIL,
a0COIIIOTHA KUIBKICTh

Hymora.2 ™ 1,8
bmroBanHA. 4 W 36
Arepzid, 5 W 45
Copara.5 mmm 4,5
Bonoruf kamens, 5 WEE 4.5
AHocMif, 6 EmmE 55
IliTTHBiCcTE, 6 WS 55
Hexxre. 7 mmmm 6,4
Binb y M'A3ax. 8 mmmmm 7,27
Hiapes, 13 o 11,8
Binb v :kHBOTI, 13 I 11,8
Bite y ropmi, 21 s 19,1
BiTh TOI0BH, 25 N 22,7
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Ha yac ywnutaneHHs y AiTel HanyacTiwe Bu-
ABMASAN TaKi CMMNTOMMU: MiABuULLEHa TeMne-
paTypa Tina, ska y 105 nauienTiB (95.5 %)
konmeanacsa Big 37.1 go 40.2° C, 3aranbHa
cnabkicte — y 101 (91.8 %), 3HMXKEHHSA ane-
TMTy — y 88 (80.0 %), cyxmii kawenb — y 55
(50.0 %), puc.1.

Ha 6inb ronosu ckapxwunacb 21 auntuHa
(42.9 %) TpeTboi rpynu, Ha BiAMiHY Big na-
LUiEHTIB Apyrol rpynu, Ae usa O3HaKa BUSBJIEHa
y Tpbox Aiten (9.1 %); p < 0.05. Mpu Tax-
komy nepebiry COVID-19 6inb ronosu Typby-
BaB 11 nauieHTiB (36.7 %), Ha BigMiHY Big
AiTelt 3 cepefHbO-TSXKUM nepebirom - 14
(17.5 %). binb y M’a3ax Ta cyrnobax He Tak
4YaCTo BUABNSANMN Y AiTEN Pi3HUX BIKOBUX rpyn:
Asox (4.1 %) T1a oaHoro (2.0 %) nauieHTiB
ApYyroi Ta TpeTbOoi BiKOBWUX rpyn BiAMOBIAHO.
Y TpeTtuHu nauieHTiB (14; 28.6 %) TpeTboi
BiKOBOi rpynu BusaBneHo 6inb y ropni. Yagidi
MeHLUe Ul K/iHIYHY 03HaKy crnocTtepiranu y
AiTelr apyroi BiKoBOT rpynu. 3a TSXKOi opmMu
SARS-CoV-2 iHdekuii 6inb y ropni giarHocro-
BaHO y ceMu nauieHTiB (23.3 %).

Cyx#i Kalles, 55 I 50

SHIDKCHHT alleTHTY, 88 I 30

3aranpHa c1adicTs, 101 I 91,8

JIHXoMmaHEa, 105 . 95,5

0
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40 50 60 70 80 90 100
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PucyHok 1. YacTtoTa kniHiYHMX cumnToMiB y Aiten 3 COVID-19 Ha 4ac ywnutaneHHs
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was performed using the Pearson test (for
relative values) and the Mann-Whitney test
(for median values). The minimum level of
significance when checking statistical data is
p < 0.05.

The results. The study involved 110 pa-
tients with SARS-CoV-2, whose median age
was 9.20 (5,13; 14, 00). 46 boys (41.8%)
and 64 girls (58.2%) were among the ex-
amined patients. The average age of boys is
10.25 (3.58; 14.78), and girls - 9.00 years
(5.58; 13.93). A moderate form of COVID-19
developed in 80 (72.72%) patients, whose
median age was 8.00 years (4.98; 13.08),
and severe - in 30 (27.27%) patients, with
a median age of 12.05 years (7.65; 16.00),
(p < 0.05).

At the time of hospitalization, the most com-
mon symptoms in children were elevated body
temperature, which ranged from 37.1 to 40.2
0C in 105 patients (95.5%), general weakness
in 101 (91.8%), deteriorated appetite - in 88
(80.0%), dry cough - in 55 (50.0%) patients
(Figure 1).

Original research: Clinical sciences

21 children (42.9%) of the third age group
complained of headaches, in contrast to the
patients of the second group, where this
symptom was found in three children (9.1%)
(p<0.05). With a severe form of COVID-19,
headaches bothered 11 patients (36.7%),
unlike children with moderate form 14
(17.5%). Muscle and joint pain were not so
often detected in children of different age
groups: two (4.1%) and one (2.0%) patients
of the third age group, respectively. One-third
of the patients (14 (28.6%)) of the third age
group had a sore throat. This clinical sign was
observed half as often in children in the sec-
ond age group. With a severe form of SARS-
CoV-2 infection, sore throat was diagnosed in
seven patients (23.3%).

On objective examination, hyperemia of the
oropharyngeal mucosa was observed in 64 pa-
tients (58.2%) with SARS-CoV-2. This symp-
tom was most often detected in patients of the
first age group - 19 children (67.9%), slightly
less - 20 people (60.6%) of the second age
group, and 25 children (51.0%) of the third
age group.

Clinical symptoms in children with COVID-19
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Figure 1. Frequency of clinical symptoms in children with COVID-19 at the time of hospitalization
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Mpu o6’ekTMBHOMY 0O6CTEXEHHI y 64 nauieHTiB
(58.2 %) 3 SARS-CoV-2 BuUsABMAM rinepemito cnm-
30B0i 060/T0HKN pOTOrNOTKM. Lleli cumnToM Ham-
yacTiwe BUABMIAMN Y MAUIEHTIB MnepLuoi BiKOBOI
rpynu (19 aiteir; 67.9 %), fewo MeHLe — Y AiTen
apyroi Bikosoi rpynu (20; 60.6 %) Ta y nonosu-
HW aiten (25; 51.0 %) TpeTboi BiKOBOI rpynu.

Bucmn He 6yB XapaKTepHOK O3HaKoK Yy na-
uieHtis 3 COVID-19. Tinbkn y nABOX AaiTen
(1.8 %) TpeTbOi BiKOBOI rpynu BUSBMAKX NNs-
MWCTO-Manyfbo3Hun Ta y ABox (1.8 %) - re-
MOpariyHum BUCUN cepes MaLi€EHTIB 3 TAXKUM
nepebirom SARS-CoV-2.

Kawenb TypbyBas 20 aiten (66.7 %) 3 Tax-
KuM nepebirom COVID-19 Ta 40 (50.1 %) - i3
cepeaHbO-TSXKKMM. 3asexHo Big BiKy NauieH-
Ta, Kalwenb HanyacTiwe BUaABISAM y 31 antum-
HM (63.2 %) BikoM Big 10 no 18 pokiB, y 16
aiten (57.1 %) Bikom Big ogHOro 4o n'sTu po-
KiB Ta y 13 nauieHTiB (34.4 %) BikoM Big n’'aTu
Ao 10 pokis.

3aauvwka TypbyBana BCiX NALIEHTIB 3 TAXKUM
nepebirom COVID-19: 3miwaHa (21; 70.0 %),
ekcnipatopHa (9; 30.0 %), Ha BigMiHY Bia naui-
€HTIB i3 cepeaHbOo-TSXKOW HOpPMOI0, Ae eKcni-
paToOpHY 3aAMLLIKY BUSBWUAU TiNbKM B OAHOrO
nauieHTa (1.3 %); p < 0.05. 3miwaHy 3agnky
AiarHocTtoBaHo y uBepTi (12; 24.5 %) nauieH-
TiB TpeTbOi BIiKOBOI rpynu; y 4oTUpPbOX AiTel
(12.1 %) gpyroi rpynu; y n’'atm (17.9 %) -
nepLuoi BiKOBOI rpynu.

Mig yac ayckynbTauii nereHb y 6inblocTi agiten
(102; 92,7 %) BUSBNEHO XOPCTKE AUXAHHS;
ocnabneHe y pi3HMX gdinsgHKax nereHb -y 16 ai-
Ten (14 %). Y nauieHTiB TPETLOI BIKOBOI rpynu
ocnabneHe guxaHHs AiarHOCTyBanu y AeB’aTu
aiteri (18.3 %), cyxi xpunu —y cemu (14.3 %).

Original research: Clinical sciences

3MiHW, BUSAB/EHI NpU NPOBEAEHHI aycKynbTauil
NnereHb y AiTen pi3HMX BIKOBUX rpyn, HaBeAeHi
B Tabn. 1.

[MepeBipka HaACWM4YeHOCTi KpOBi KUCHEM Yy BCiX
nauieHTisa 3 COVID-19 3acBigumna, wo cepea-
HE 3HayeHHA SpO2 npu AuXaHHi KiMHaTHUM
noBiTpsAM cTaHoBuno 94,90+4,93 % (min-69,
max-99). Y 29 naduieHTiB, AKi noTpebyBanu
oKcureHoTepanii, cepegHe 3HadeHHa SpO02
ctaHoBuno 88.79+1,20 % (min-69 Ta max-
93). MNpwn okcureHoTepanii cepeHE 3HaYeHHSA
Sp02 3pocno o 96.83+2.44 %. OkcureHoTe-
pania yepes nuueBy Macky 6yna 3acTtocoBaHa
WwoAo 23 nauieHTiB.

[o Toro X, wecrepo aiten 6ynm nigknoYeHi go
anapaTy LWTy4YHOi BeHTunAuii nerexHb (LUBJ).
MpoTe, wWwoao ABOX AiTe 3 KPUTUYHOK ri-
MoKCeMilo, Ky He BAasioca noaosiaTy 3a Aono-
MOro TpaauLinHOI pecnipaTopHOi NiIATPUMKH,
6yno ycniwHo 3actocoBaHo EKMO.

Y pocnigxysaHin rpyni nauieHtis 3 COVID-19
91 ocobi (82,73 %) npoBeAeHO pPeHTreHono-
riyHe AOCNIAXEeHHS nereHb. Y TpeTuHu naui-
€HTiB (33.0 %; 95 % AI: 23.9-43.1 %) BusAB-
JIeHO NOCWNeHun nereHeBmi MantoHok. Cepepg
YyCiX NauieHTIB NHEBMOHIIO AiarHocTyBann y 46
oci6 (41.82 %). MNpaBobiyHy BOrHMLWEBY MNHe-
BMOHIitO BUABNEHO y 17 nauieHTiB (18.7 %; 95
% OI: 11.6-27.6 %). YpaxxeHHs NpaBoi NereHi
cknagano Hambinbwy 4acTky 3 ycCix obcrTexe-
HMX NauieHTiB. J1iBOBIYHY BOrHMLLEBY NMHEBMO-
Hito AiarHocTyBann y wectn ocib (6.6 %; 95 %
Al: 2.7-13.0 %). HMKHbOYACTOUYKOBY niBO6IY-
HY MHEBMOHIO BUAB/IEHO Y YOTUPbOX MALEHTIB
(4.4 %; 95 % AI: 1.4-10.1 %). AB0o6iuHi NHe-
BMOHII: BOrHuWLWEBI Ta noJjiicerMeHTapHi Aia-
FHOCTOBAHO Y TpboX (3.3 %; 95 % AI: 0.8-8.5
%) Tay n’atn (5.5 %; 95 % Al: 2.0-11.6 %)

Tabnnys 1
AaHi ayckynbTayii ereHb y nayieHTiB 3 COVID-19 3anexHo Bif Biky

BikoBi rpynu (poku) >1<5 >5<10 >10<18
AYCKyNbTaTUBHI AaHi a6bc. (%) abce. (%) a6bc. (%)
XopcTke anxaHHS 27 (96.4) 30 (90.9) 45 (91.8)
OcnabneHe AMXxaHHA Y HMXKHbO-CEPEAHIX AiNsSHKax niBopyuy 0 (0.0) 1 (3.0) 3(6.1)
OcnabneHe AnxaHHSA Y HMXKHbO-CEPEAHIX AiNsHKax npaBopyu 1 (3.6) 1 (3.0) 3(6.1)
OcnabneHe AnXaHHSA Y HWXKHbO-CEpPeaHiX AinsHKax 060x nereHb 2(7.1) 2 (6.1) 3(6.1)
MHOXWHHI cyxi Xxpunu Hag oboma nereHsMm 1(3.6) 2(6.1) 7 (14.3)
Bonori xpunu y HUXHbO-CepeaHiX AinsHkax 060x nerexHb 2(7.1) 0 (0.0) 1(2.0)
Kpenitauis 1(3.6) 2 (6.1) 1 (2.0)
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A rash was not a characteristic symptom in
patients with COVID-19. Only two children
(1.8%) had a maculopapular rash, and two
(1.8%) had a hemorrhagic rash in patients
of the third age group with a severe form of
SARS-CoV-2.

Cough bothered 20 children (66.7%) with a
severe form of COVID-19 and 40 (50.1%) with
a moderate form. Depending on the patient's
age, the cough was most often observed in 31
children (63.2%) aged 10 to 18, in 16 chil-
dren (57.1%) aged 1 to 5, and in 13 patients
(34.4%) aged 5 to 10.

Dyspnea bothered all patients with a severe
form of COVID-19: combined dyspnea - 21
(70.0%), expiratory — 9 (30.0%). In contrast,
in patients with a moderate form, expirato-
ry dyspnea was detected in only one patient
(1.3%) (p<0.05). Combined dyspnea was di-
agnosed in a quarter (12 (24.5%)) of patients
of the third age group, four children (12.1%)
of the second group, and five (17.9%) pa-
tients of the first age group.

During auscultation of the lungs, most chil-
dren (102 (92.7%)) were found to have
harsh breathing; it was weakened in differ-
ent parts of the lungs in 16 children (14%).
In patients of the third age group, weak
breathing was diagnosed in nine children
(18.3%) and dry rales (14.3%) in seven pa-
tients. Changes detected during lung auscul-
tation in children of different age groups are
presented in Table 1.

The blood oxygen saturation of all patients
with COVID-19 indicated that the average
value of SpO2 when breathing room air was
94.90 £ 4.93% (min - 69, max - 99). In 29

Original research: Clinical sciences

patients who required oxygen therapy, the
mean value of SpO2 was 88.79 + 1.20% (min
- 69 and max - 93). During oxygen therapy,
the average value of SpO2 increased to 96.83
+2.44%. Oxygen therapy through a face mask
was used in 23 patients.

Additionally, six children required mechanical
ventilation. However, ECMO was successfully
used in two children with critical hypoxemia
that could not be controlled with conventional
respiratory support.

In the studied group of patients with COVID-19,
91 persons (82.73%) underwent an X-ray
examination of the lungs. A third of patients
(33.0%) (95%CI: 23.9-43.1%) showed an
increased pulmonary pattern. Among all pa-
tients, pneumonia was diagnosed in 46 people
(41.82%).

Right-sided focal pneumonia was detected in
17 patients - 18.7% (95%CI: 11.6-27.6%).
Damage to the right lung made up the larg-
est share of all examined patients. Left-sid-
ed focal pneumonia was diagnosed in six
people - 6.6% (95%CI: 2.7-13.0%). Lower
lobe left-sided pneumonia was found in four
patients - 4.4% (95%CI: 1.4-10.1%). Bi-
lateral pneumonia: focal and polysegmental
pneumonia was diagnosed in three - 3.3%
(95%CI: 0.8-8.5%) and in five - 5.5%
(95%CI: 2.0-11.6%) of patients, respective-
ly. Thymomegaly was diagnosed in six pa-
tients - 6.6% (95% CI: 92.7-13.0%) with a
moderate form of COVID-19.

In children with a moderate form of COVID-19,
the following X-ray examination prevailed:
increased pulmonary pattern in 24 - 38.1%
(95%CI: 26.7-50.5%); right-sided focal pneu-

Table 1
Lung auscultation data in patients with COVID-19 depending on age
Age groups (years) >1<5 >5<10 >10<18
Auscultation data abs. (%) abs. (%) abs. (%)
Harsh breathing 27(96.4) 30(90.9) 45(91.8)
Weakened breathing in the lower middle parts on the left 0(0.0) 1(3.0) 3(6.1)
Weakened breathing in the lower middle parts on the right 1(3.6) 1(3.0) 3(6.1)
Weakened breathing in the lower middle parts of both lungs 2(7.1) 2(6.1) 3(6.1)
Scattered dry rales over both lungs 1(3.6) 2(6.1) 7(14.3)
Moist rales in the lower-middle parts of both lungs 2(7.1) 0(0.0) 1(2.0)
Crepitation 1(3.6) 2(6.1) 1(2.0)
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nauieHTiB BianosigHO. TuMoMeranito AiarHoc-
TyBanu y wectn nauieHTiB (6.6 %; 95 % AI:
92.7-13.0 %) i3 cepenHbO-TAXKUM nepebirom
COVID-19. Y piten i3 cepefHbO-TSXKUM nepe-
6irom COVID-19 npu peHTreHonoriyHomMy Ao-
CNif>XXeHHi npeBasntoBann: NOCUNEHUN NlereHe-
BUI ManoHOK y 24 nauieHTiB (38.1 %; 95 %
AOl: 26.7-50.5 %); npaBobiyHa BOrHuweBa
nHeBMOHIS y 12 nauieHTis (19,0 %; 95 % Al:
10,7-30,0 %). BogHo4ac niBobiyHi NHEBMOHIT
AiarHoCTyBasM HeYyacTo, y LeCTU MauieHTIiB —
TPY BOFHULLEBUX Ta TPU HUXHbOYACTOUYKOBUX.

[eB'aTHaAUATbOM NauieHTaM 3 TSXKMM nepe-
6irom SARS-CoV-2 peHTreHosioriyHo niaTeep-
OVWNN MHEBMOHIO: npaBobiyHa BOrHULWEBa i
ABobiyHa nonicermMeHTapHa NMHEBMOHIi AiarHoc-
TOBaHi y PiBHOI KiNbKOCTI MauieHTiB — y n'aTu
oci6 (17,9 %; 95 % Al: 6,7-34,9 %). Bo6ivHa
BOrHuwieBa, niBobiyHa BorHuvLieBa Ta siBobiyHa
HUXXHbOYACTOYKOBa MHEBMOHIT AiarHOCTOBaHI y
Tpbox (10,7 %; 95 % Al: 2,7-26,0 %), y TpbOX
(10,7 %; 95 % [AI: 2,7-26,0 %) Ta oaHiei oco-
6un (3,6 %; 95 % AI: 0,1-15,6 %) BignosiaHo.
Mnesput BusaBMAN y aABox (2,2 %; 95 % Al:
0,3-6,8 %) xnonuiB Ta NHEBMOTOPAKC Yy ABOX
nauieHTiB pi3HOI cTaTi. [1pn peHTreHosIoriYHoMy
06CTeXeHHi nereHb 3MiHM BUSIBUM Y MALEHTIB
3 TsXKMM nepebirom SARS-CoV-2 (puc. 2).

OaHuMm i3 npogasis COVID-19 B ywnutaneHux
Aiten 6yB AUCNENCUYHUIA CUHAPOM, KU Npo-
ABMSABCA: HYAOTOK — Yy 2 nauieHTiB (1.8 %),
BOASHWUCTOM Aiapeeto Big 1 o 3 pasis — y 10
nauieHTiB (9.1 %), YacTMM BOASIHUCTUM CTiflb-
uem (Bia 6inbwe Tpbox Ao 10 pasiB) — y ABOX
nauieHTie (1.8 %); reMoKkoniT po3BMHYBCSA B
ofHiei antuHmM (0.9 %), po3nuTnin 6inb y Xun-
BOTI TypbyBaB 12 oci6 (10.9 %), puc.3.

AHanisyrounm ckapru Ha WKT y nauieHTiB 3
COVID-19 TpeTboi BiKOBOI rpynu, CTaTucCTuu-
HO BiIpOriAHMMN € HAABHICTb BOASAHUCTOI Aiapel
1 - 3 pa3u, 6onto y xusoTi (p < 0.05), puc. 3.

Mpwn pocnifXeHHi 3arasbHOro aHanisy Kpo-
Bi y nauieHTiB 3 SARS-CoV-2 Ha vac ywnuta-
JIEHHS, KiNbKiCTb NeNKoUUTIB KonMBanacb Bif
2.07x10°/n pno 16.96x10°/n Ta Big 1.84%x10°/n
Ao 18.95x10°/n npun cepeaHbO-TSAXKOMY Ta
TSHKKOMY nepebirax xsBopobu BianosigHo. Ce-
peAvHHE 3HA4YeHHS MOKa3HMKa KiNbKOCTI nen-
KouuTiB cTaHoBwuio 6.16x10%/n (4.63; 7.66) Ta
5.35x10%n (3.40; 7.90) npun cepenHbO-TSXK-
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PucyHok 3. CTpyKTypa K/iHIYHUX CUMNTOMIB LUTYHKO-
BO-KWULLKOBOrO TpakTy y Aiten 3 COVID-19

KOMYy Ta TsbkkoMmy nepebirax COVID-19 Biano-
BigHO (p>0.05). Y 14 nauieHTiB (17.5 %) 3 ce-
peaHbO-TAXKMM nepebirom COVID-19 BusiBuau
NerKoneHito, ToAi SK NenKouMTO3 BUABUAN Y
ABOX 0Ci6 (2.5 %). BogHouac y 11 (36.67 %)
aiten 3 TsHkkMM nepebirom COVID-19 piarHoc-
TyBanwu nerikonexito, y Tpbox (10.0 %) — nen-
KOLMTO3.

KOHTpOsib KifIbKOCTi NENKOUNTIB MPOBOANIN HA
TpeTin AeHb CTauioHapHOro nikyBaHHs. Cepe-
AVWHHE 3HAYeHHS KiNbKOCTi nenkouuTiB y na-
uieHTiB 3 COVID-19 crtaHoBwuio 7.04x10°/n
(3.72; 12.30). MNpu cepenHbO-TAXKIN dopMi
3axXBOpPIOBaHHSA cepeAnHHe 3HayeHHSa Lbo-
ro nokasHumka craHoBuno 3.74x10°/n (2.51;
7.93); npwu Taxkin dopmi SARS-CoV-2 ue 3Ha-
yeHHst 6yno Male BABiYi BULWWM, MpoTe B
MeXxax HopMu i ctaHoBuno 8.30x10°%/n (5.33;
14.75), p < 0.05. Y n‘atbox aiten (16.67 %)
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monia in 12-19.0% (95%CI: 10.7-30.0%).
At the same time, left-sided pneumonia was
diagnosed infrequently: in six patients - three
focal and three lower lobes.

Nineteen patients with a severe form of SARS-
CoV-2 had radiologically confirmed pneumo-
nia: right-sided focal and bilateral polyseg-
mental pneumonia was diagnosed in an equal
number of patients - five people - 17.9%
(95%CI: 6.7-34.9%). Bilateral focal, left-sid-
ed focal and left-sided lower lobe pneumo-
nia was diagnosed in three patients - 10.7%
(95%CI: 2.7-26.0%), in three - 10.7%
(95%CI: 2.7-26, 0%) and one person - 3.6%
(95% CI: 0.1-15.6%), respectively. Pleurisy
was detected in two boys - 2.2% (95%CI:
0.3-6.8%) and pneumothorax in two patients
of different sexes. X-ray examination of the
lungs revealed changes in patients with a se-
vere form of SARS-CoV-2 (Figure 2).
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Figure 2. X-ray changes in lung damage in children of
different ages

One of the manifestations of COVID-19 in
hospitalized children was dyspeptic syn-
drome, which was manifested by nausea in 2
patients (1.8%), watery diarrhea from 1 to 3
times - in 10 (9.1%) patients, frequent wa-
tery diarrhea (more than 3 to 10 times) - in
two (1.8%); hemocolitis — in 1 (0.9%), and
diffuse abdominal pain in 12 (10.9%) children
(Figure 3).

Analyzing gastrointestinal complaints in pa-
tients with COVID-19 of the third age group,
the presence of watery diarrhea 1-3 times
and abdominal pain is statistically significant
(p < 0.05).
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The number of leukocytes, when examining
the complete blood count of patients with
SARS-CoV-2 at the time of hospitalization,
ranged from 2.07x10°%I to 16.96x10°%/I and
1.84%x10°/l to 18, 95%x10°/l in moderate and
severe forms of the disease, respectively. The
average value of the indicator of the number
of leukocytes was 6.16x10°/1 (4.63; 7.66)
and 5.35x10°/l (3.40; 7.90) in moderate
and severe forms of COVID-19, respective-
ly (p > 0.05). Leukopenia was observed in
14 patients (17.5%) with a moderate form of
COVID-19, while leukocytosis was detected
in two individuals (2.5%). At the same time,
leukopenia was observed in 11 (36.67%)
children with a severe form of COVID-19 and
leukocytosis in three (10.0%).

Gastrointestinal Symptoms in Different Age
Groups with COVID-19

15.20%

0.15 12.50% 12.20%0.20%
10.70% 10.50%

005 3.60% 3.00 4.10%

0 e
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m Watery diarrhea 1-3 episodes m Watery diarrhea 4-10 episodes

# Hemocolitis Diffuse abdominal pain

Periumbilical abdominal pain Pain in the iliac region

Figure 3. The structure of the gastrointestinal tract clini-
cal symptoms in children with COVID-19

The number of leukocytes was monitored on
the third day of inpatient treatment. The aver-
age value of the number of leukocytes in pa-
tients with COVID-19 was 7.04 x 10%/1 (3.72;
12.30). In patients with a moderate form, the
median value of this indicator was 3.74 x 109/l
(2.51; 7.93); in the severe form of SARS-
CoV-2, it was almost twice as high but within
the normal range and was 8.30 x 10°%/I (5.33;
14.75) (p < 0.05). Leukocytosis was observed
in 5 (16.67%) children with a severe form of
COVID-19, leukopenia in three (3.0%); with
a moderate form, leukopenia was found in 5
(6.25%), leukocytosis — in one (1.25%) child.

Analyzing the median values of the num-
ber of leukocytes 6.12x10°/1 (5.44; 8.39),
6.85x10%1 (3.92; 7.90) and 5.29x10%I
(3.90; 7.00), in patients of the first, sec-
ond and third age groups, no statistical sig-
nificance was found (p>0.05). The average



Mpaui HTLW MeanyHi Hayku
2024, Tom 76, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2024, Vol. 76, 2

OpwuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKKn

3 TSHKKMM nepebirom COVID-19 BuaBunu nemn-
KouuTo3, y Tpbox (3.0 %) — nenkoneHito; npu
cepeaHbO-TSXKOMY nepebiry nenkoneHito Bu-
aBunn y n’atbox (6.25 %) piten, nenkoum-
TO3 — B ogHiei (1.25 %) AnTuHN.

Mpn aHanisi cepegMHHUX 3HAYeHb KibKO-
CcTi nenkoumtie 6.12x10°/n (5.44; 8.39),
6.85x10°/n (3.92; 7.90) Ta 5.29%x10°/n (3.90;
7.00) y nauieHTiB nepwoi, Apyroi Ta TpeTboi
BIKOBUX Fpyn CTAaTUCTUYHOI BIpOrigAHOCTI He
BuasneHo (p > 0.05). CepeanHHe 3Ha4yeH-
HA BiACOTKOBMX MOKA3HWUKIB HEUTPOibHUX
rPAHy/IOUNTIB Yy MaUiEHTIB 3 CepeaHbOo-TAX-
Koto dopmoto COVID-19 craHoBuno 56.50 %
(46.20; 66.75) Ta 68.00 % (59.03; 74.45) y

Original research: Clinical sciences

aiTen 3 TAXKMM nepebirom SARS-CoV-2. Ce-
pefHi / cepeAnHHiI 3HAYEHHS MOKa3HWKIB 3a-
rasibHOro aHanisy KpoBi y pi3HUX BIKOBUX rpy-
nax HaseaeHo B Tabn. 2.

Y piten 3 COVID-19 BUKOHYBanu AiarHOCTUKY
3anajibHUX MapkepiB 3axBoptoBaHHsA. Cepe-
OVHHE 3Ha4veHHs piBHA CPI1 B ycix nauieHTiB 3
COVID-19 Ha vac ywnuTaneHHsa 6yno B Mexax
HopMM i cTaHoBwuio 6.00 mr/n (4.00; 12.00).
Ha 4yac ywnutaneHHsa nNauieHTIB cepeauHHe
3Ha4vyeHHsa CPI craHoBuno 6.00 mr/n (4.00;
6.00) npn cepeaHbo-TAXKiIN dopmi Ta 12.00
mMr/n(6.00; 96.00) - npu Taxkin (p < 0.05). Y
n'aTbox (6.25 %) nauieHTiB 3 cepeaHbo-TAX-
knum nepebirom COVID-19 BusABNeHO nigsuLle-

Tabanys 2

AvHaMika nokasHukiB nepudepuyHOi KpoBi y nauieHTis 3 COVID-19

Yy TPbOX BikOBUX rpynax (3 ypaxyBaHHaM MtSD)

Mokasnuk (p?)l:u) cepenu?;zeg:aeq/euuﬂ** Min Max P
<1>5 118.93+16.79 66 150
FemornobiH Ha yac wnwutanisauii, (r/n) <5>10 122.44+16.79 93 145 |p < 0.0001*
<10>18 131.06+18.17 41 155
<1>5 116.60+ 22.47 90 150
emornobiH Ha TpeTin AeHb nikyBaHHA (r/n) <5>10 123.20+ 5.81 113 127 p > 0.05
<10>18 122.36+ 23.69 52 149
L . ) L <1>5 6.12 (5.44; 8.39) 3.32 | 18.95
Klﬂlbc})(;CTb nenKouunTiB Ha Yac wnutanisawii <5510 6.85 (3.92; 7.90) 207 12 b > 0.05
(x10°n) <10>18 5.29 (3.90; 7.00) 1.84 | 16.96
L . . . ) <1>5 13.40 (9.82; 18.60) 6.9 26.2
Klnlb(;(;cm NeNKOLMTIB Ha TPeTill AeHb NiKyBaHHS <5510 3.92 (3.56;11.20) 3. 24,7 b > 0.05
(x10%n) <10>18 6.21 (3.62; 8.30) 2.09 16
. o L <1>5 47.00(39.50;63.20) 12,3 | 12,3
HO?MTDOCbIanI rpaHynouUMTX Ha Yac wnuTanisauii <5510 56.00(47.50;65.00) 34 88 b < 0.000%
(%) <10>18 65.20 + 15.52 23 95
<1>5 70.00 (58.75; 74.00) 31 80
HeHTpo?iani rpaHyfouUnNTL Ha TPeTil AeHb NiKy- <5510 65.40 £ 17.77 44 ) b > 0.05
Barks (%) <10>18 68.17 + 14.83 42 91
<1>5 47.04 £ 19.52 9 82.1
NiMmdounTtn Ha yac wnutanizauii (%) <5>10 41.00 (30.00; 45.20) 5.29 | 67.6 | p < 0.002*
<10>18 30.00 (20.00; 40.00) 4 66.4
<1>5 36.00 (14.50; 59.00) 10 68
NiMdounTn Ha TpeTin AeHb NnikyBaHHS (%) <5>10 37.00 (20.00; 46.00) 11 56 p > 0.05
<10>18 28.50 (14.50; 36.48) 5 55
<1>5 248.00 (186.00; 325.00) 16 544
KiJ‘IngiCTb TpoMbOUUTIB Ha Yac wnuTanisauii <5510 531.34 £ 76.53 48 377 | p < 0.005%
(x10°n) <10>18 | 179.00 (153.00; 252.00) 52 385
L . . . <1>5 207.50 (120.00; 276.75) 36 306
KIJ'Ilb(;ICTb TpomMbouunTiB Ha TPETI AeHb JliKyBaHHS <5>10 | 280.00 (197.00; 365.00) | 117 415 b > 0.05
(x10%n) <10>18 | 214.00 (177.50; 318.00) | 123 549

MpumiTkn: * — pisHnus BiporigHa; ** — y pasi HeraycCiBCbKOro po3noginy pesynbTaTv HaBefeHi sk Me (25 %, 75 %)
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value of the percentage of neutrophil gran-
ulocytes in patients with a moderate form of
COVID-19 was 56.50% (46.20; 66.75) and
68.00% (59.03; 74,45) in children with a se-
vere form of SARS-CoV-2. The mean/median
values of the indicators of the complete blood
count in different age groups are presented
in Table 2.

Children with COVID-19 were diagnosed with
inflammatory markers disease. The median
value CRP level in all patients with COVID-19
at hospitalization was within the normal range
and was 6.00 mg/L (4.00; 12.00). At the
time of hospitalization of patients, the medi-
an value of CRP was 6.00 mg/I (4.00; 6.00)

Original research: Clinical sciences

with a moderate form and 12.00 mg/I (6.00;
96.00) - with a severe form (p < 0.05). In
five (6.25%) patients with a moderate form
of COVID-19, an elevated CRP level was de-
tected, and in 16 (53.3%) with a severe form.
In the dynamics, on the third day of treat-
ment, this indicator in a moderate form of
the disease was 6.00 mg/I (4.00; 24.00) and
in severe cases - 18.00 mg/l (6.00; 48.00)
(p>0.05). The median value of CRP in chil-
dren of different age groups at the time of
hospitalization was: in the first age group -
6.00 mg/Il (4.00; 6.00), in the second - 4.00
mg/l (3.00; 12.00); in the third age group
- 6.00 mg/l (4.00; 12.00). The maximum
CRP level in all age groups was 192 mg/I

Table 2
Dynamics of the complete blood count in patients with COVID-19
in three age groups (taking into account M1SD)
Indicator Age (years) | Mean/median value** Min Max p
<1>5 118.93+16.79 66 150
Hemoglobin during hospitalization, (g/I) <5>10 122.44+16.79 93 145 |p < 0,0001%*
<10>18 131.06+18.17 41 155
<1>5 116.60+22.47 90 150
Hemoglobin on the third day of treatment (g/I) <5>10 123.20+£5.81 113 127 p > 0,05
<10>18 122.36+23.69 52 149
. o <1>5 6.12 (5.44,8.39) 3,32 | 18,95
The number of leukocytes during hospitaliza- <5510 6.85 (3.92;7.90) 507 12 > 0.05
tion (x10°/1) = : DLil : p=>G
<10>18 5.29 (3.90;7.00) 1,84 | 16,96
) ) o <1>5 47.00 (39.50;63.20) 12,3 12,3
Neutrophil granulocytes during hospitalization <5>10 56.00 (47.50:65.00) 34 88 b < 0/0001%
o < . .50;65.
(%) <10>18 65.20 + 15.52 23 | 95
) ) <1>5 70.00 (58.75; 74.00) 31 80
Neutrophil granulocytes on the third day of <5510 65.40 £ 17.77 44 ) > 0.05
treatment (%) = : . P '
<10>18 68.17 + 14.83 42 91
<1>5 47.04 £ 19.52 9 82,1
Lymphocytes during hospitalization (%) <5>10 41.00 (30.00; 45.20) 5,29 67,6 | p < 0.002*
<10>18 30.00 (20.00; 40.00) 4 66,4
<1>5 36.00 (14.50; 59.00) 10 68
Lymphocytes on the third day of treatment (%) <5>10 37.00 (20.00; 46.00) 11 56 p > 0.05
<10>18 28.50 (14.50; 36.48) 5 55
<1>5 248.00 (186.00; 325,00) 16 544
The number of platelets during hospitalization <5510 231.34 + 76.53 48 377 b < 0.005*
(x10°%/1) - : : '
<10>18 179.00 (153.00; 252.00) 52 385
. <1>5 207.50 (120.00; 276.75) 36 306
The number of platelets on the third day of <5510 280.00 (197.00; 365.00) | 117 415 p > 0.05
treatment (x10%/1) = : = : !
<10>18 |214.00 (177.50; 318.00) | 123 549
h b £ leukocvt the third d " <1>5 13.40 (9.82;18.60) 6,9 26,2
e number of leukocytes on the third day o :
treatment (x10%/1) <5>10 3.92 (3.56;11.20) 3,2 24,7 p > 0,05
<10>18 6.21(3.62;8.30) 2,09 16

Note.* - the difference is reliable, ** — in the case of a non-Gaussian distribution, the results are given in the form of

Me (25%, 75%)
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HuM piBeHb CPM Ta y 16 (53.3 %) — 3 TAXKUM.
Y auvHaMiui, Ha TpeTin AeHb NiKyBaHHS, LeWn
NOKA3HWUK MpPWU CeEpPeaHbO-TSXKKI HOopMi XBOPO-
6u ctaHoBuB - 6.00 mr/n (4.00; 24.00), a npwu
TsXKin — 18.00 mr/n (6.00; 48.00), p > 0.05.

CepeaunHHe 3HadeHHs CPIy aiTei pi3HMX BiKOBUX
rpyn Ha 4ac yLwnuTasneHHs CTaHOBWUIO: Y nepLuii
BikOBIM rpyni — 6.00 mr/n (4.00; 6.00), y apy-
rim = 4.00 mr/n (3.00; 12.00), y TpeTili BiKOBIl
rpyni — 6.00 mr/n (4.00; 12.00). MakcumanbHui
nokasHuk CPI y BCix BikoBux rpynax 6ys oaHa-
KoBuM — 192 Mr/n cepen 25, 32 Ta 45 giten nep-
oI, Apyrol Ta TPeTbOol BiKOBMX rpyn BianosigHO
(p > 0.05). YNpoaoBx TpbOX AHIB Le NOKa3HUK
HapocTaBs: y nepuwin rpyni — 15.00 mr/n (4.00;
30.00), y apyrin - 24.00 mr/n (18.00; 72.00) Ta
6yB HopManbHun — 6.00 Mr/n (4.00; 24.00) y na-
LieHTiB TpeTboi BikoBoi rpynu (p > 0.05).

OaHuM i3 BaxknmMBMX NabopaTopHUX KpuUTepiiB
3ananieHHs € NpoKanbUUTOHIH. CepeanHHe 3Ha-
YEeHHS piBHA NPOKasbLMUTOHIHY B YCiX NALEHTIB
3 COVID-19, wo noTpanuan Ha cTauioHapHe ni-
KyBaHHs, ctaHoBuno 0,06 Hr/mn (0,05; 0,55).
CTaTUCTMYHO BipOriAHMMU BUSBUNIUCHE PE3YJib-
TaTu CcepeauHHOro 3HaveHHs MNpoKanbLMTO-
HiIHY Ha 4acC ywWnuTasieHHs 3anexHo Big TaX-
kocTi nepebiry SARS-CoV-2: 0,42 Hr/mn (0,05;
1,34) - y nauieHTiB 3 TSXKUM nepebiroMm xBo-
pobu Ta 0,05 Hr/mn (0,03; 0,06) — y nauieHTiB
i3 cepeaHbo-TaXKUM nepebirom (p < 0.05). ¥
AVHaMiui uer nokasHMK HapoCTaB i cepeanHHe
MOro 3Ha4yeHHs TakKOoX Pi3HUNOCS Yy MNauieHTIB
3 PpI3HMM CTyMNeHeM TSXKOCTi 3aXBOPHBAHHS,
ctaHoBmBwu: 0.05 Hr/mn (0.04; 0.05) npu ce-
peaHbO-TSXKOMY nepebiry xsopobu ta 0.44 Hr/
mn (0.11; 7.18) — npu TSHKKOMY.

Original research: Clinical sciences

BuBualouM AWHaAMIKYy 3Ha4yeHb MpPOKasbLMUTOHI-
Hy, BCTQHOBWN CepeaHboi CUAN MNPSMUIA NO3U-
TUBHMIA KopensuinHui 3B'a3ok (R=+0,636, p
< 0,05) Ha TpeTin geHb ywnuTtaneHHsa. Cepen
[OCNIAXYBAHMUX MALIEHTIB Y TPbOX BIKOBUX py-
rnax TakoX CrocTrepiranu BiAMIHHOCTI: cepeanH-
He 3HaYeHHs LbOoro rnokasHWKa Ha yac ywnuTa-
neHHs 6yno HamBUWKM y ApPYriii BiKOBIA rpyni
i ctaHoBWNO - 1,64 Hr/mn (0.85; 4.32), HMxue
3HauveHHs — 0,09 Hr/mn (0.05; 0.21) BugBsne-
He Yy MauieHTiB nepLuol BikoBOI rpynu. BogHouvac
y MaUui€HTIB TPeTbOoi BIKOBOI rpynu cepeaunHHe
3HAYeHHS MPOKANbUMUTOHIHY 6yno HalHwmxue i
crtaHosuno 0.05 Hr/mn (0.04;0.32), p > 0.05. Y
AWHaMili, Ha TPeTin AeHb NiKyBaHHSA, CepenHHe
3HAYEeHHs UbOro NoKasHMKa TakoX HapocTasno i
CTQHOBWNO: Yy NepLin BikoBin rpyni — 8.86 Hr/
mn (0.04; 26.97); y apyrin rpyni — 0.76 Hr/mMn
(0.40; 2.22) Ta 0.12 Hr/mMn (0.10; 0.12) -y Tpe-
Tii BikOBIN rpyni (Tabn. 3).

Y piteint i3 pi3HuM nepebirom COVID-19 cepeanH-
He 3HauyeHHs LLUOE Ha vac ywnuTtaneHHs 6yno B
MeXax HOPMM i CTAaHOBWJ/IO: Y MALi€EHTIB i3 ce-
peaHbo-TaxKo dopmoto - 5.00 mm/rog (4.00;
7.75); 3 Taxkot — 6.00 mm/rog (4.00; 20.00) 3
MiHiMasnbHMM MOro 3HayeHHsaM 1 MM/roa Ta Mak-
cvManbHuUM — 30 MM/roa; npu cepefHbO-TSX-
KOMy — 2 MM/rog i 43 MM/rog — npu TSXXKOMY
nepebiry COVID-19 (p > 0.05). Y auHamiui 3Ha-
UYeHHS UbOro nokasHuka 6ynm takummn: 5.00 mm/
roa (4.00; 8.50) npu cepeaHbO-TAXKOMY MNepe-
6iry xsopobu ta - 11.50 mm/roa (7.75;19.50)
y nauieHTiB 3 TsxkuMm nepebirom COVID-19
(p>0.05). Y pi3HMx BiKOBUX rpynax AOCMIOAXY-
BaHWX NauieHTiB nokasHuk LLOE Ha yac ywnu-
TaNeHHS Yy AesKuUX MauieHTiB HapocTas, MpoTe
cepeavHHe MOro 3HayeHHs He nepeBuLlyBasno

Tabanys 3

AnHaMika cepeAMHHOro 3Ha4YeHHA pPiBHA NpokanbuuTOHiHY (PCT) Ha Yac ywnutaneHHs
(1) Ta Ha TpeTio fo6Yy (2) y piteit 3 COVID-19 y TpbOX BiKOBUX rpynax

S Bik (poxn) >1<5 >5<10 >10<18 )
PCT (Hr/mn) (n=7) (n=3) (n=11)
CepefHeE 3HayeHHsa 1 2.66* 6.77 2.90+3.64 0.26+0.40
CepeanHHe 3HayeHHsa 1 0.09 (0.05; 0.21) 1.64 (0.85; 4.32) 0.05 (0.04; 0.32)
Min1l 0.01 0.056 0.01
Max1 18.01 7 1.24 p>0.05
CepefiHE 3Ha4YeHHs 2 18.15+25.86 1.49+1.93 0.11+0.02
CepeanHHe 3HaYeHHs 2 8.86 (0.04; 26.97) 0.76 (0.40; 2.22) 0.12 (0.10; 0.12)
Min 2 0.02 0.043 0.08
Max 2 54.88 3.68 0.125

304




Mpaui HTL MeanyHi Hayku
2024, Tom 76, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2024, Vol. 76, 2

OpuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKWn

among 25, 32, and 45 children of the first,
second, and third age groups, respectively (p
> 0.05). After three days, this indicator in-
creased, and in children aged 1 to 10 in the
first group was 15.00 mg/I (4.00; 30.00); in
the second group, 24.00 mg/I (18.00; 72.00)
and normal - 6.00 mg/l [4.00; 24.00] - in
patients of the third age group (p > 0.05).

One of the important laboratory criteria of
inflammation is procalcitonin. Median procal-
citonin levels in all patients with COVID-19
upon admission to inpatient treatment was
0.06 ng/ml (0.05; 0.55). The results of the
median value turned out to be statistically
reliable

procalcitonin at the time of hospitalization de-
pending on the severity of the form of SARS-
CoV-2: 0.42 ng/ml (0.05; 1.34) - in patients
with a severe form of the disease and 0.05 ng/
ml [0.03; 0.06] - in children with a moderate
form (p < 0.05). In dynamics, this indicator
increased, and its median value also differed
in patients with different degrees of severity
of the disease and amounted to 0.05 ng/ml
(0.04; 0.05) in patients with a moderate form
of the disease and 0.44 ng/ml (0.11; 7,18) in
patients with a severe form.

When studying the dynamics of procalcitonin
values, a moderate direct positive correlation
was established (R=+0.636, p < 0.05) on the
third day of hospitalization. Differences were
also observed among the studied patients in
three age groups: the median value of this in-
dicator at the time of hospitalization was the
highest in the second age group and consti-

Original research: Clinical sciences

tuted 1.64 ng/ml (0.85; 4.32), and was lower
- 0.09 ng/ml (0.05; 0.21) - in patients of the
first age group. At the same time, in patients
of the third age group, the median value of
procalcitonin was the lowest and constituted
0.05 ng/ml (0.04; 0.32) (p > 0.05). In dy-
namics on the third day of treatment, the me-
dian value of this indicator also increased and
was 8.86 ng/ml (0.04; 26.97) in the first age
group; 0.76 ng/ml (0.40; 2.22) in the second
group and 0.12 ng/ml (0.10; 0.12) in the third
age group (Table 3).

In children with a different course of
COVID-19, the median value of ESR at the
time of hospitalization was within the normal
range and constituted 5.00 mm/h (4.00; 7.75)
in patients with a moderate form and 6.00
mm/h (4.00; 20.00) in patients with a severe
form, with @ minimum value of 1 mm/h and a
maximum value of 30 mm/h; with moderate
-2 mm/h and 43 mm/h - with severe form of
COVID-19 (p > 0.05). In dynamics, the val-
ues of this indicator were 5.00 mm/h (4.00;
8.50) in patients with a moderate form of the
disease and 11.50 mm/h (7.75; 19.50) in pa-
tients with a severe form of COVID-19 (p >
0.05). In different age groups of the studied
patients, the ESR indicator increased during
hospitalization in some patients, but its me-
dian value did not exceed the age norm. Its
maximum value - 43 mm/h was observed
in patients of the second age group (among
32 examined), the minimum - 2 mm/h. In
the third age group, the maximum value was
slightly lower — 40 mm/h with the minimum
value — 1 mm/h (in 49 examined). In the first
age group, the highest ESR was 25 mm/h,

Table 3

Dynamics of the median value of procalcitonin (PCT) at the time of hospitalization (1)
and on the third day (2) in children with COVID-19 in three age groups

Age (years)

Value >1<5 >5<10 >10<18 b
PCT (ng/ml) (n7) (n 3) (n11)
Average value 1 2.66+ 6.77 2.90+ 3.64 0.26+ 0.40
Median value 1 0.09 (0.05;0.21) 1.64(0.85;4.32) 0.05(0.04;0.32)
Min1 0.01 0.056 0.01
Max1 18.01 7 1.24
p>0.05
Average value 2 18.15+ 25.86 1.49+ 1.93 0.11+ 0.02
Median value 2 8.86 (0.04;26.97) 0.76 (0.40;2.22) 0.12 (0.10;0.12)
Min 2 0.02 0.043 0.08
Max 2 54.88 3.68 0.125
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BikoBYy HopMy (Tabn. 3, 4). MakcumarnbHe 3Ha-
YeHHs — 43 MM/roa AiarHOCTyBanuM y nauieHTiB
ApYroi BikoBoi rpynu (cepen 32 06CTexyBaHuUX),
MiHIManbHe — 2 MM/rog. Y TpeTil BiKOBIN rpyni
MakcuMManbHe 3HadeHHs 6yno Aewo Huxdve -
40 MM/rog 3 MiHiManbHUM MOKasHUKOM — 1 MM/
rog (y 49 obcrexeHunx). Y nepuin BiKOBin rpy-
ni HavBuwa LWOE - 25 mMM/roa, 3 MiHiManbHUM
3HAYeHHsM LbOro nokasHuka — 1 mm/rog (cepen
26 obcTexyBaHMX NauieHTiB). Toai aK y AnHa-
MiLli, Ha TPEeTil AeHb NiKyBaHHA y AiTel nepLloi,
ApYyrol Ta TPeTbol BIKOBUX rpyn MakKCUMasibHi
Ta MiHiManeHi 3HadeHHs LLOE 6ynun Takumun: 14
mMMm/roa, 2 mMm/roa; 34 mm/roa, 3 MmMm/rog Ta 45
MM/roa, 2 MMm/roa — y nepLlin, Apyrin Ta TpeTin
BiKOBMX rpynax BianosigHo (Tabn. 4).

JocnipxeHHs IL-6 BMKOHYBanu y 53 nauieHTiB
3 COVID-19. CepeavHHe 3Ha4eHHS CTaHOBW-
no 1.20 nr/mn (0.50; 7.00) npu cepeaHboMy
3HauyeHHi 12.17 nr/mn. Y nauieHTiB 3 cepea-
HbO-TSXXKUM nepebirom xBopobu cepeanHHe
3HayeHHs IL-6 ctaHoBmno 1.20 nr/mn (0.55;
2.15) npu cepegHboMy - 10.84 nr/mn; npu Tax-
KoMy nepebiry — 7.50 nr/mn (0.65; 18.50) y 39
Ta 14 pocnigxyBaHux BignosigHo (p < 0.05).
MpoTe MakcMmanbHe 3HayeHHs 300 nr/mn Bu-
SIBJIEHO B OZHOrO nauieHTa 3i cepeHbO-TAXKOH
dopmoto SARS-CoV-2. Mn BCTaHOBUAN, WO ce-
peanHHi 3HadyeHHs IL-6 3anexanu Bi4 BaXKo-
CTi XBOpobu: nNpun cepeaHbO-TAXKOMY MNepebiry
IL-6 6yB HWXUMI pedepeHTHUX 3Ha4veHb, TOAI
Ak npu Tshkkomy COVID-19 craHosuB 3.95 nr/
mMn (1.97; 5.92). Y BikoBUX rpynax CepeavHHi
3HayeHHs piBHA IL-6 MOMITHO pi3HUAMCS. Hain-
BULLMM LIe MOKAa3HWK BUSBUBCS Yy OPYril BiKo-
Bii rpyni i ctaHoBmB 1.85 nr/mn (1.35; 15.60)
3 MaKCUMasibHMM MOro 3HadeHHaMm — 300 nr/mn
cepen 17 obcrexxeHnx nauieHTiB. Y nepuwin Ta
TPpeTil BIKOBUX rpynax Len NoKasHMK CTaHOBUB:
1,80 nr/mn (0.00; 7.00) ta 1.15 nr/mn (0.70;
2.90); max - 29 nr/mn Ta max - 113 nr/mn Big-
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nosigHo.

JocnigxeHHa nokasHuka IL-10 y cupoBaTui
KpoBi BMKOHaHe y 61 nauieHTa. CepedHE 3Ha-
YeHHS UbOro nokasHuka 6yno 6.64+30.24 nr/
MA. Y 47 nauieHTiB i3 cepeaHbOo-TAXKNM nepebi-
rom COVID-19 cepenHe 3HayeHHs IL-10 cTaHo-
Buno 1.87+£6.37 nr/mn Ta y 14 giten 3 TAXKUM
nepebirom xgopobu - 22.64+60.97 nr/mn. (p
< 0.05). PiBHi IL-6 Ta IL-10 B cupoBaTLi KpOBI
AiTel pi3HUX BIKOBMX rpyn HaBeaeHo y Tabn. 5.

[-AnMep € OAHUM i3 BaXKIMBUX MapKepiB Koa-
rynonartil i Ma€e CyTTEBY AiarHOCTUYHY UiHHICTb
[OJ19 BCTAHOBJMIEHHA CTyneHs 1i TAXKOCTi. TpoM-
60TMYHNI po3naj 3ropTaHHA YacTiwe Tpanns-
ETbCA Y TAHXKKMX BMNagkax SARS-CoV-2. Cepe-
OVHHe 3HadeHHa [-auMepy B yCiX MNauieHTIB
3 COVID-19 Ha yac ywnuTasieHHs CTaHOBMUIIO0
733.00 Hr ®EO/mMn (231.00; 1246.00), npu ce-
peaHbOMy MOro 3HadeHHi 1462.11 Hr ®EO/mn.
CTaTUCTMYHO BiporiaHuMu 6ynu pesynbTaTtn ce-
peaMHHOr0 3HaYeHHS NokasHuka [-anmepy Ha
yac ywnuTaseHHsa 3a/eXHOo Bi4 BaXKOCTi ne-
pebiry: 791.00 Hr ®EO/mn (540.00; 1844.50)
y NauieHTiB 3 TXKMM nepebirom xBopobu Ta
368.00 Hr ®EO/mMn (149.25; 921.25) - y naui-
€HTIB 3 COVID-19 i3 cepeaHbO-TXKNM nepebi-
rom (p < 0.05). 3HaueHHs [-amMmepy y nauieH-
TiB 3 TshkknuM COVID-19 HapocTano y AnHaMmiui
3aXBOPIOBAHHS i cepeaMHHe MOro 3Ha4YeHHs Ha
TpeTih AeHb CTauioHapHOro fikyBaHHSA CTaHO-
Buno 1206.00 Hr ®EO/mn (980.00; 2855.00).
BoaHouac 3HauyeHHs [-amMmepy y nauieHTiB 3
cepegHbo-TsXXKMM COVID-19 3HMXyBanochb i3
cepeauHHMM Moro 3HadyeHHsaM 425.00 Hr OEO/
mn (397.00; 812.50), p>0.05.

Mn BUKOHanNu ouiHKy piBHA [-AuMepy 3anex-
HO BiA BiKy mauieHTa. BcTtaHOBMEHO, WO Ha Yac
ylwnuTaneHHsa HalBulle cepeanHHe 3HaYeHHs
O-avmepy y nauieHTtis 3 COVID-19 gpyroi Bi-

Tabavys 4

OvHaMika 3HaueHb LWWOE y nayieHTiBs 3 COVID-19 y pi3HUX BiKOBUX rpynax.
OaHi HaBeaeHi sk Me (25 %; 75 %)

MokasHukK Bik (pokwn) Me (25 %; 75 %) Min Max p
>1<5 5.00 (4.00; 7.50) 1 25
LLIOE (MM/roa) Ha vac ywnutaneHHs >5<10 6.00 (4.00; 8.50) 2 43
>10<18 6.00 (4.00; 10.00) 1 40 50.05
>1<5 9.00 (6.50; 11.50) 4 14
LLUOE (MM/roa) Ha TpeTin AeHb JlikyBaHHS >5<10 5.50 (3.75; 13.75) 3 34
>10<18 10.50 (5.00; 19.50) 2 45
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Table 4

Dynamics of the ESR value in patients with COVID-19 in different age groups.
The data are presented in the form of Me [25%; 75%]

Indicator Age (years) Me (25%; 75%) Min Max p
>1 <5 5.00 (4.00; 7.50) 1 25
ESR (mm/h) during hospitalization >5 <10 6.00 (4.00; 8.50) 2 43
>10 <18 6.00 (4.00; 10.00) 1 40 50.05
>1 <5 9.00 (6.50; 11.50) 4 14
ESR (mm/h) on the third day of treatment >5 <10 5.50 [3.5; 13.75] 3 34
>10 <18 10.50 (5.00; 19.50) 2 45

with the minimum value of this indicator - 1
mm/h (among 26 examined patients). While
in dynamics, on the third day of treatment
in children of the first, second and third age
groups, the maximum and minimum values
of ESR were 14 mm/h, 2 mm/h; 34 mm/h,
3 mm/h and 45 mm/h, 2 mm/h, in the first,
second and third age groups, respectively
(Table 4).

The study of IL-6 was conducted in 53 pa-
tients with COVID-19. The average value
was 1.20 pg/ml (0.50; 7.00) (with an aver-
age value of 12.17 pg/ml). In patients with
a moderate form of the disease, the median
value of IL-6 was 1.20 pg/ml (0.55; 2.15)
(with an average of 10.84 pg/ml); with a
severe form - 7.50 pg/ml (0.65; 18.50) in
39 and 14 subjects, respectively (p < 0.05).
However, the maximum value of 300 pg/ml
was found in one patient with a moderate
form of SARS-CoV-2. We found that medi-
an values of IL-6 depended on the severity
of the disease: with a moderate form of the
disease, IL-6 was below reference values,
while in patients with severe COVID-19, it
was 3.95 pg/ml (1.97; 5.92). Median val-
ues of IL-6 levels differed significantly in
age groups. This indicator was the highest
in the second age group and was 1.85 pg/
ml (1.35; 15.60), with its maximum value
- 300 pg/ml from 17 examined patients. In

the first and third age groups, this indicator
was 1.80 pg/ml (0.00; 7.00) and 1.15 pg/
ml (0.70; 2.90); max - 29 pg/ml and max -
113 pg/ml, respectively.

In the study of IL-10 in blood serum, con-
ducted in 61 patients, its average value was
6.64 £ 30.24 pg/ml. In 47 patients with a
moderate form of COVID-19, the average
value of IL-10 was 1.87 + 6.37 pg/ml, and in
14 children with a severe form of the disease,
it was 22.64 £ 60.97 pg/ml, (p < 0.05). The
levels of IL-6 and IL-10 in the blood serum of
children of different age groups are present-
ed in Table 5.

D-dimer is one of the important markers of
coagulopathy and has a significant diagnostic
value for determining its severity. Thrombotic
coagulation disorder is more common in severe
cases of SARS-CoV-2. The median value of
D-dimer in all patients with COVID-19 at admis-
sion was 733.00 ng FEU/mI (231.00; 1246.00)
(with its average value of 1462.11 ng FEU/ml).
The results of the median value of the D-di-
mer indicator at the time of hospitalization, de-
pending on the severity of the disease course,
turned out to be statistically reliable: 791.00
ng FEU/mI (540.00; 1844.50) in patients with a
severe form of the disease and 368.00 ng FEU/
ml (149.25; 921.25) - in children with moder-
ate COVID-19 (p < 0.05). The value of D-dimer

Table 5

Median/mean value of the level of IL-6 and IL-10
during hospitalization in patients of three age groups

IL-6 up to 2 pg/ml

IL-10 up to 5 pg/ml

Nosology Age (years) Me (25%; 75%) (M%SD)
>1 <5 1.80 (0.00; 7.00) 5.67 + 12.08
COVID-19 >5 <10 1.85 (1.35; 15,60) 3.53 + 7.91
>10 <18 1.15 (0,70; 2,90) 8.97 + 42.87
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Tabauys 5

CepeauHHe / cepeaHE 3Ha4YeHHSA piBHA IL-6, IL-10 Ha yac ywnutaseHHs Naui€eHTiB
Y TPbOX BiKOBUX rpynax

Ho3onorisa Bik (pokn) MIQI;-(62§‘00/3; I'I;él"(l)J/’(l)] IL-l(zpﬂiSSDr)lr/Mn
>1<5 1.80 (0.00; 7.00] 5.67 £ 12.08

COVID-19 >5<10 1.85 (1.35; 15.60] 3.53 £7.91
>10<18 1.15 (0.70; 2.90] 8.97 + 42.87

koBoi rpynu craHoBuno 808.50 Hr ®EO/mMn
(173.00; 1437.75), Toami sk y AiTeh nepuoi
BikOBOI rpynu — 642.50 Hr ®EO/mn (217.75;
1240.75) T1a Tpetboi - 575.00 Hr ®EO/Mn
(336.00; 1230.50); p > 0.05.

AHanisy4ynm pesynbTatu AOCNIAXKEHHSA PiBHA
deputnHy y 54 nauientiea 3 COVID-19 Ha vac
yWnuTaneHHs, BUSABMIEHO, WO MOro cepeauH-
He 3HayeHHs cTaHoBwio 63.30 Hr/mn (37.15;
207.50). Y amMHamiui (Ha TpeTin AeHb NikyBaH-
HA) cepeAuHHE 3HaYeHHS LUbOro MnokKasHuKa
ctaHoBwunio - 203.00 Hr/mn (74.20; 390.00). Y
nauieHTiB 3 BaXkkoto popmoto COVID-19 cepe-
OVHHE 3HayeHHs hepuTmnHy ctaHoBuno 195.00
Hr/mn (49.75; 344.00), a y aiTen i3 cepeaHbo
TSXKUM nepebirom xsopobu - 54.55 Hr/mn
(35.18; 94.10), (p >0.05). CepeaunHHe ioro
3HAYEHHS y AiTen 3 TaxkuMM nepebirom SARS-
CoV-2 6yno BULLNM HiX Y A€Hb YLWNUTANEeHHS i
ctaHoBwunio 232.10 Hr/mn (73.20; 667.50).

CepefMHHE 3HAYeHHS TMOKa3HWKa QepuUTuHy
y TPeTin BiKOBiN rpyni ctaHoBuno 63.30 Hr/Mn
(37.15; 128.75), a y nepLit Ta ApYrili BiKOBUX
rpynax — 84.20 Hr/mn (49.75; 412.25) Ta 51.05
Hr/mn (23.93; 267.25) BignosigHo (p >0.05).

Mpun pocnigxeHHi O-aumepy Ta (QepuUTUHY Yy
nauieHTiB 3 SARS-CoV-2 He BUSAB/IEHO reHaep-
HOI 3a/1eXHOCTI.

Mig yac aHanisy oAgHOro 3 BaXNMBMX (aKTo-
piB remocTtasy - [1-anMepy — BUSAB/IEHO cepen-
HbOI CUIN MO3UTUBHUIN KOPEeNsAUiMHUIA 3B'930K
MK MOro piBHEM Ta MOKAa3HUKOM (EepUTUHY
(r = 4+0.47; p <0.0004). Cx0XXnii NO3UTUBHUNI
3B’30K cepeaHboi cunm (r = +0.49; p <0.05)
crocrepirann Mk nokasHukamu [-avMmepy Ta
NpPOKanbUNTOHIHY Ha 4ac ywnutaneHHsa. Bu-
ABUN TAKOX MPSAMUA CeEpPeaHbOi CUNKM 3B'930K
M MOKa3HMKOM [1-AnMepy Ta 3HaYEHHSAMMU 3a-
nanbHMX Mapkepis — LUOE ta CPMN: (r = +0.35;
p <0.05) Ta (r =+0.33; p <0.05) BianosigHo.
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O6roBopeHHA

KniHiyHnin cnektp amtadoro COVID-19 pyxe
LWNMPOKKNIA — Big 6€3CMMNTOMHOrO A0 KPUTUYHO
Ba)>XKOro 3axBoptoBaHHs [12]. Sk 3a3Ha4yeHoO B
HAYyKOBUX AOCIAXEHHAX, Y NALEHTIB YCiX BiKO-
BUX Fpyn HamyacTille MOXHa crnocrepiratm 3a-
rasibHO-iIHTOKCUKALiNHMN CUHAPOM, SIK KOMTJIEKC
CMMMNTOMIB, MOB’A3@aHUX i3 CUCTEMHMM 3analnb-
HMM MPOLLECOM, KNI € TUNOBUM ANS iHdeKLin-
HMUX 3axBOpIOBaHb, BKIOYHO 3 COVID-19. BiH
NPOSABNSETLCS MiABULLEHOK TEMMNEPATYPOLO TiNa,
cnabkicTto, 6051eM ronosu, Miasrieto, BTOMOO, Ha
LLIO CKaPXXMINCb Hawi nauieHTn. Kntancoki Hay-
koBuUi Guan W.J., Ta iH. (2020) BBaxatoTb, LLO
3arasibHO-iHTOKCMKALiMHWUA CUHAPOM € OO4HUM i3
nepwmx npossis COVID-19. BoHW 3a3HayaloTb,
wo 6inbwe 80 % nauieHTiB 3 COVID-19 Biguy-
BatoTb CNabKiCTb, IMXOMaHKY, roflioBHUIM 6inb Ta
mianrii [20]. AHOCMIitO Ta areB3it0, Xo4a BOHMU i
6ynu Tunosummn cumntomamm COVID-19, piako
BuaBnanu y aiten. Cepen obcrexeHux Aiten 3
SARS-CoV-2 Bia3Hayanm 6e3cMMnTOMHI, nerki,
cepenHbO-TSXKKI, TSXKKI Ta KPUTUYHO TSXKKI hop-
mMn nepebiry COVID-19, wo cknagatoTb 29.5 %,
56.4 %, 12.9 %, 1.2 % i 0 % BignosigHo [6].
BapiaTMBHICTb CMMNTOMIB BKa3ye Ha LIMPOKUI
cnektp npossis COVID-19 y pocnigxyBaHuUX
NnauieHTiB, SKi NOTPebyTb MOHITOPUHIY Ta pe-
TE/IbHOr0 BMBYEHHA PI3HOMAHITHUX TMpPOsBIB
SARS-CoV-2 iHdekuii y aiten ana 6inbw edek-
TUBHOI AiarHOCTUKKM Ta NikyBaHHSA [7-8; 21].

3a pgaHumum HaykosUiB 3i CLUA, Tsxknin nepebir
3aXBOPKOBAHHA YacTille BUABNEHO Y MiANiTKIB,
xo4a TaxkKicTb nepebiry COVID-19 y pi3Hux
BIKOBMX rpynax 3anexuTtb Big wrtamy SARS-
CoV-2. OXMpiHHA, HalyacTiwe 3 yciXx KOMOop-
6igHNX CTaHiB, € NpUUMHOO 36iNblIEeHHS pu-
3UKY TAXKOro nepebiry xsopobu nepeBaxHo y
AiTen cTapwux n'atn pokis [7].

Peanizauia nepeabavyeHHs TAXKOro iHpeKUin-
HOro Npouecy y AiTen MOXMBaA NpPU BUBYEHHI
piBHIB Npo3anasbHUX i NpoTM3ananbHUX LNTO-
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in patients with severe COVID-19 increased in
the dynamics of the disease, and its median
value on the 3rd day of inpatient treatment
was 1206.00 ng FEU/mI (980.00; 2855.00).
At the same time, the value of D-dimer in pa-
tients with moderate COVID-19 decreased with
its median value - 425.00 ng FEU/mI (397.00;
812.50) (p > 0.05).

We assessed the level of D-dimer depending
on the patient’s age. It was found that at the
time of admission, the highest median val-
ue of D-dimer in patients with COVID-19 of
the second age group was 808.50 ng FEU/
ml (173.00; 1437.75), while in children of
the first, it was 642.50 ng FEU/ml (217.75;
1240.75) and the third - 575.00 ng FEU/ml
(336.00; 1230.50) (p > 0.05).

Analyzing the results of ferritin-level re-
search in 54 patients with COVID-19 upon
admission, it was found that its median value
was 63.30 ng/ml (37.15; 207.50). In dynam-
ics (on the third day of treatment), the me-
dian value of this indicator was 203.00 ng/
ml (74.20; 390.00). In patients with severe
COVID-19, the median value of ferritin was
195.00 ng/ml (49.75; 344.00), and in chil-
dren with a moderate form of the disease -
54.55 ng/ml (35.18; 94.10) (p > 0.05). Its
median value in children with a severe course
of SARS-CoV-2 was higher than on the day of
hospitalization and constituted 232.10 ng/ml
(73.20; 667.50).

The median value of the ferritin index in the third
age group was 63.30 ng/ml (37.15; 128.75),
and in the first and second age groups - 84.20
ng/ml (49.75; 412.25) and 51.05 ng/ml (23.93;
267.25) respectively (p > 0.05).

When studying D-dimer and ferritin in pa-
tients with SARS-CoV-2, no gender depen-
dence was found.

During the analysis of one of the important
hemostasis factors - D-dimer - a moder-
ate positive correlation was found between
its level and the ferritin index (r = +0.47; p
< 0.0004). A similar positive relationship of
average strength (r = +0.49; p <0.05) was
observed between D-dimer and procalcitonin
indicators during hospitalization. A direct,
medium-strength relationship between the
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D-dimer indicator and the values of inflam-
matory markers - ESR and CRP were also
revealed: (r +0.35; p < 0.05) and (r
+0.33; p < 0.05), respectively.

Discussion

The clinical spectrum of childhood COVID-19
is vast, from asymptomatic to critically se-
vere disease course [13]. As indicated in sci-
entific studies, in patients of all age groups,
the general intoxication syndrome is most
often observed as a complex of symptoms
associated with the systemic inflammatory
process, which is typical for infectious dis-
eases, including COVID-19. It is manifested
by increased body temperature, weakness,
headache, myalgia, and fatigue observed in
our patients. Chinese scientists Guan W.J.
et al. (2020) believe that general intoxica-
tion syndrome is one of the first manifesta-
tions of COVID-19. They indicate that more
than 80% of patients with COVID-19 expe-
rience weakness, fever, headache, and my-
algias [20]. Anosmia and ageusia, although
typical symptoms of COVID-19, were rarely
seen in children. Among the examined chil-
dren with SARS-CoV-2, asymptomatic, mild,
medium-severe, severe and critically severe
forms of the course of COVID-19 are noted,
accounting for 29.5%, 56.4%, 12.9%, 1.2%
and 0%, respectively [6]. The variable na-
ture of symptoms indicates a wide range of
manifestations of COVID-19 in the studied
patients, which require monitoring and care-
ful study of various manifestations of SARS-
CoV-2 infection in children for effective diag-
nosis and treatment [7-8, 21].

According to scientists from the USA, the se-
vere form of the disease is more often found in
teenagers, although the severity of COVID-19
in different age groups depends on the strain of
SARS-CoV-2. Obesity, the most common of all
comorbid conditions, is the reason for increas-
ing the risk of a severe form of the disease,
mainly in children over 5 years of age [7].

Prediction of a severe infectious process in
children is possible by studying the levels of
pro-inflammatory and anti-inflammatory cy-
tokines, procalcitonin, CRP and troponin. Sci-
entific studies indicate that ferritin, D-dimer,
and coagulogram indicators are markers of
severity [10, 11].
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KiHiB, NpoKanbUunTOHiIHY, CPI1 Ta TPOMOHiHYy. Y
HayKOBUX AOCNIAXEHHAX 3a3HAa4yeHo, WO no-
KasHukn ¢eputuHy, [-aumepy, Ta Koaryno-
rpamMm € Mapkepamu TsxkocTi [10-11].

AHanis Hawwnx pesynbTaTiB 1abopaTopHUX A0-
cnigXeHb 3acBigyYMB 0OYEBMAHWUI 3B'A30K MiX
BaXKICTO 3aXBOPIOBaHHA Ta BIiKOM Maui€eHTIB,
CPIl, piBHgmu IL-6, IL-10, O-gumepoM. OTpu-
MaHi HaMW pe3ynbTaTu CniBNagalTb 3 HAyKO-
BUMWN [OCNIAXEHHAMU, npoBefeHuMn y Kutal
[22]. 3akOpAoHHI Koneru BUSBUIN 3HAYHI Mia-
BULLEHHS piBHIB noka3Hukis CIP, ¢peputuHy i
MPOKaNbUNUTOHIHY Y BaXKUX i KPUTUYHUX BU-
naakax 3axsoptoBaHb [11].

D. Nizami Ta iH. (2021) 3a3HayatoTb, WO Mia-
BULLEHMN piBEHb NpoO3ananbHUX MapKepiB, Ta-
KNX SIK IHTEpIeNKiHU, KOPestoE 3 TSXKKICTIO 3a-
XBOpOBaHHSA. Lli cMMnTOMKM BUHMKaKOTbL 4vepes
aKTMBaUilo IMYHHOI CUCTEMU Ta BUBISIbHEHHA
LMTOKIHIB Y BianoBiab Ha Bipyc [11].

Kawenb € 04HMM i3 HAN4YaCTILWMX pecnipaToOpHUX
cumnTomie COVID-19. 3a3Buyai BiH MaE Cyxun,
HenpoAYyKTUBHWA XapakTep, CTaloum NpoOAYKTUB-
HUM Yy AuWHaMiui. Mpu TaxkMX dopMax Kallesb
MOXe MOCUNOBATUCA Yepe3 PO3BUTOK MHEBMOHII.
Huang C., Ta iH. (2020) 3a3Hauniu, Wo cyxui
Kawenb 6yB OAHWM i3 HaM4acTiWMX CUMNTOMIB,
crnocTepiratoun oro B noHag 60 % nauieHTiB.
ABTOpM BBaXkalOTb, WO Kalwlenb MOB'A3aHWi i3
YpaXKeHHAM eniTeniasibHUX KIITUH Y ANXanbHUX
WwAsxax, cnminHeHmnM Bipycom [23]. Cyxuii, He-
NPOAYKTUBHWUI Kallenb CrocTepiranu i y Hawmnx
nauieHTiB. 3agulika € BaX/IMBUM CUMMNTOMOM
npu TsHkkoMy nepebiry COVID-19 i cBigumtb npo
pPO3BUTOK MHEBMOHII 4YM rOCTPOro pecnipaTop-
HOro AucTpec-cmHApoMy. BoHa MoXe BUHUKATH
yepes rinoKcCilo, fKa pPO3BMBAETLCA BHAC/MIAOK
nopyLleHHs ra3oobMiHy B nereHsx [18, 24].
Zhou F.,, Ta iH. (2020) y CBOEMY AOCNIAXEHHI
nokasasnau, Lo 3agMLliKa po3BMBaETbCs y 55 %
nauieHTiB i3 TSHXXKMM nepebirom xBopobu. BoHa
4aCcTo BUHMKAE Yepes3 po3BUTOK ABOGIYHOI MHEB-
MOHIi Ta rinokcii, Wwo Moxe 6yTn nonepeaHNKOM
6inbLU CeprO3HOro YCKIagHEHHS — rOCTPOro pec-
nipaTopHoOro AMCTpec-CMHAPOMY. ABTOPWU Haro-
JIOCU/IN Ha BaXJTMBOCTI KOHTPOJIO PiBHA KWUCHIO
B KPOBi Ha paHHIX CTajifX 3axBOPOBaHHA ANA
3anobiraHHsa noripleHHo ctaHy [25].

COVID-19-nHeBMOHIA Ma€ BipyCHy eTionorito Ta
BiA3HAYAETbCHA ABOGIYHUM ypaKEHHSAM NereHb.
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Ha komn’toTepHin Tomorpadii (KT) nereHb yacto
CnocTepiratoTb Tak 3BaHi MATOBI CKesnbug, SAKi €
O3HaKOI0 3amnaneHHs iHTepCcTULlianbHOI TKaHUHN
nereHb. NHeBMOHIA npu COVID-19 moxe npwu-
3BoanTn o MPAC Tta notpebyBaTn iHTEHCUBHOI
Tepanil, 30KpeMa LWTy4YHOI BEHTUNALIl NereHb
[26-27]. Chen N., Tta iH. (2020) gocnignnu
PEHTreHONOrYHI AaHi nauieHTiB | BUSBUAMU, WO
y 75 % 3 HUX po3BUHYNacsa ABo6iYHA NMHEBMO-
His. Lle pocnig)XeHHs nigKpecntoe 3B'A30K MixX
TAXKICTIO MHEBMOHIT Ta PU3MKOM YyLUMNUTaNEHHSA
Ans iHTeHcMBHOI Tepanii [28]. Haykosui 3 ITanii
y CBOIX CMOCTEPEXEHHAX BiA3HAYWIN, WO PO3-
BUTOK TSAXKOI MHEBMOHIT € OAHIEID 3 OCHOBHUX
NPUYMH YLINUTANEHHSA A0 peaHiMauilHuX BiA-
AineHb, ocobnnBo y noaen i3 cynyTHiMKM Xpo-
HiYHMMK 3axBoptoBaHHAMM [29]. Hawi gocni-
[>KEHHS 3acBigvyloTb, WO Maxe y MoS0BUHU
nauieHTie 3 COVID-19 piarHOCTOBaHO MHEB-
MOHit0 (n=46; 41,82 %), aka y 19 nauieHTiB
(63,33 %) acouirioBaHa 3 TSHXKKKUM ii nepebirom.
Y 29 nauieHTiB, AKi noTpebyBann OKCUreHo-
Tepanii, cepegHe 3HayeHHs SpO2 cTaHOBMNO
86,84+1,05 % (min-69 Ta max-93); 23 aitam
KMUCeHb NogaBanu yepes JIMLEeBY MACKy; LWecTe-
po nepebysanu Ha LUBJI. WWono aBox aiten, y
AKUX AiarHOCTYyBa/in KPUTUYHY FiNOKCEMIO, AKY
He BAasi0cs NoAonaTh 3a 4ONOMOro TpaanLin-
HOi pecnipaTopHOi niagTpUMKK, 6yno 3 ycrnixom
BukopuctaHo EKMO. 3a gaHmmun Palabiyik F. Ta
iH. HalyacTiwo nokanisauieto NMHEBMOHIT Npu
COVID-19 € HWXHI Bigainn ogHiei nereni. Hay-
KOBLi CTBEPAXYIOTb, WO Y AiarHOCTUUI cnig Bia-
JaBaTu nepesary ynbTpacoHorpadiyHoMy Ta
peHTreHorpadiyHOMy [OCAIAXKEHHSAM TPYyAHOI
KNiTkn; KT pekoMeHA0BaHO BUKOPUCTOBYBATH
3a KJiHIYHMMKM NoKas3aMu, y BUNaaKax peHTre-
HONOrMYHMX MNATONOMYHMUX 3HaXiAoK, AKi 3acny-
rOBYHOTb Ha Nojanbluy OuiHKy [27; 30-31].

Xoua COVID-19 € nepeBaxHO pecnipaTopHUM
3aXBOPIOBAHHAM, Y [AedAKMX Maui€HTiB MOXYTb
BUHUKATU racTpOiHTECTMHAsIbHI CMMNTOMM, 30-
Kpema piapes. BBaxaloTb, L0 Le MOB'A3aHO 3
MM, wo peuentopyn ACE2, aKi BUMKOPUCTOBYE
BipyC A1 NPOHUKHEHHS B KJITUHWN, TaKOX HasB-
Hi Y LWIYHKOBO-KULLKOBOMY TpakTi. KpiM aiapel,
MOXYTb BUHUKATK HyAoTa Ta 6ntoBoTa. Pan L., Ta
iH. (2020) y cBOEMY AOCRIAXEHHI onucanu, Lo
npnbnumsHo 20 % naudieHTiB 3 COVID-19 manu
CMMMTOMW pO3/1aay LTYHKOBO-KULLIKOBOIO TpaK-
Ty, BKJIIOYHO 3 Aiape€to. Li cuMnToMu nosicHio-
I0TbCA HasBHICTIO peuenTtopis ACE2 y kiiTuHax
KuweyHuka, depes ski SARS-CoV-2 npoHukae
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Our laboratory results indicated a signifi-
cant relationship between severity and age,
CPP, IL-6, IL-10, and D-dimer levels. Our
results are consistent with scientific studies
conducted in China [22]. Foreign colleagues
found significant increases in CRP, ferritin
and procalcitonin levels in severe and crit-
ical cases [11].

D. Nizami et al. (2021) note that elevated lev-
els of pro-inflammatory markers such as inter-
leukins correlate with disease severity. These
symptoms occur due to the activation of the
immune system and the release of cytokines
in response to the virus [11].

Coughing is one of the most common re-
spiratory symptoms of COVID-19. Usual-
ly, it has a dry, unproductive character. In
dynamics, it becomes productive. In severe
cases, the cough may worsen due to the de-
velopment of pneumonia. Huang C. et al.
(2020) noted that dry cough was among the
most frequent symptoms observed in more
than 60% of patients. The authors believe
that the cough is associated with damage
to the epithelial cells in the respiratory tract
caused by the virus [23]. A dry, unproduc-
tive cough was also observed in our pa-
tients. Shortness of breath is an essential
symptom in the severe course of COVID-19,
indicating the development of pneumonia or
acute respiratory distress syndrome. It can
occur due to hypoxia, which develops due to
impaired gas exchange in the lungs [18,24].
Zhou F. et al. (2020) showed that dyspnea
develops in 55% of patients with a severe
course of the disease. It often occurs due to
the development of bilateral pneumonia and
hypoxia, which can be a precursor to a more
serious complication - acute respiratory dis-
tress syndrome. The authors emphasized
the importance of controlling blood oxygen
levels in the early stages of the disease to
prevent deterioration [25].

COVID-19 pneumonia has a viral etiology
and is characterized by bilateral lung dam-
age. On computed tomography (CT) of the
lungs, so-called “frosted glasses” are often
observed, which are a sign of inflammation
of the interstitial tissue of the lungs. Pneu-
monia in COVID-19 can lead to ARDS and
require intensive therapy, including me-
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chanical ventilation [26, 27]. Chen N. et al.
(2020) examined the radiological data of pa-
tients and found that 75% of them developed
bilateral pneumonia. This study highlights
the relationship between pneumonia severi-
ty and the risk of hospitalization in intensive
care [28]. Scientists from Italy noted in their
observations that the development of severe
pneumonia is one of the main reasons for
hospitalization in intensive care units, espe-
cially in people with concomitant chronic dis-
eases (29). Our research shows that almost
half of the patients with COVID-19 were di-
agnosed with pneumonia (n=46; 41.82%),
which in 19 patients (63.33%) was associat-
ed with its severe course. In 29 patients who
needed oxygen therapy, the average value
of SpO2 was 86.84 £ 1.05% (min - 69 and
max - 93); 23 children were given oxygen
through a face mask; six were on ventila-
tors). ECMO was successfully used in two
children with critical hypoxemia that could
not be controlled with conventional respira-
tory support.

According to Palabiyik F. et al., the most
frequent localization of pneumonia with
COVID-19 is in the lower parts of one lung.
Scientists claim that ultrasonographic and
radiographic examinations of the chest
should be preferred in diagnosis. CT is rec-
ommended to be used according to clinical
indications in cases of radiological, patho-
logical findings that deserve further evalua-
tion [27, 30-31].

Although COVID-19 is primarily a respira-
tory illness, some patients may experience
gastrointestinal symptoms, including diar-
rhea. This is thought to be because the ACE2
receptors the virus uses to enter cells are
also present in the gastrointestinal tract. In
addition to diarrhea, nausea and vomiting
may occur. Pan L. et al. (2020) described in
their study that approximately 20% of pa-
tients with COVID-19 have gastrointestinal
symptoms, including diarrhea. These symp-
toms are explained by the presence of ACE2
receptors in intestinal cells, through which
SARS-CoV-2 enters cells [32-33]. Other re-
searchers point to potential gastrointestinal
complications due to intestinal mucosal dys-
function [34]. Our own observations also in-
dicate that diarrhea and abdominal pain were
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B KNiTMHKU [32-33]. IHWI AOCNiAHMKM BKa3yloTb
Ha NOTEHUiNHI racTpoiHTECTUHAsbHI YCKIaAHEH-
HS, SKi MOXYTb BMHMKATU 4yepe3 AMCHYHKLIO
CNn30Boi 060M10HKN KuweyHuka [34]. OTpuma-
Hi BNIACHi CNOCTepeXeHHs TakoX CBigyaTb, WO
O3Hakow po3nagy LWKT y nauieHTiB 3 TAXKOO
COVID-19 iHdeKUi€el CTaTUCTUYHO BiporigHoto
6yna aiapes Ta 6inb y xuBoTi (p <0,05).

O-anmep - ue 6iNoOK, KW YyTBOPKETLCSA Npu
po3naai dibpuHy, WO € KiHLEBMM NPOAYKTOM
npoLlecy 3ropTaHHsa KpoBi. lMigBuLLEHUIA piBeHb
O-aumepy npun COVID-19 cBigumnTb Npo aKkTu-
BaLiO KoarynsauinHoi cMCTeMU i € MPOrHOCTUY-
HMM MapKepoM TSXKKOro nepebiry 3axsoproBaH-
Hs, 30KpeMa TpoMboeMboniyHUX yCKnagHeHb
(Hanpuknag, TpoMb603iB Ta nereHesoi embonii).
MigBuLLEeHM piBeHb [-ANMepy 4acTo KOPEsIE
3 MiABULLEHOO NETANbHICTIO, | TaKMUN CTaH MOXe
BMMaraTu npusHavyeHHs aHTUKOaryasaHTHOI Te-
panii [11]. D. Aguilera-Alonso 3i cnisaBsT., i M.
Zaffanello 3i cniBaBT. (2021) y cBoeMy aocni-
[>KEHHI Haronocuam Ha ToMy, WO NigBULLEHWN
piBeHb [1-ANMEepY acOLIOETHCA 3 BaXXKUM nepe-
6irom COVID-19 i BUWMM pM3NKOM cMepTi [35-
36]. Hawi pocnigxeHHs BKasylTb Ha peakuito
OpraHi3my, 30KpeMa, CUCTEMY 3ropTaHHA KpPOBi,
sika nepebyBac B rinepkoarynsauinHoMy craHi, a
KOpensuinHi nokasHukn 3 depuTtMHOM Ta npo-
KanbUWTOHIHOM CBig4yaTb NPO HaMNpYyXeHIiCTb B
CUCTEMI 3aXUCTYy OpraHiaMy NOAMNHN.

Y BUCHOBKaX:
1.MposigHnMM cumntTomamm COVID-19 y giten
6ynu nigBuuleHa TemnepaTtypa, cnabkicTb,
3HUXEHHSA aneTuTy Ta kawenb (54.5 %),
AKUW HamndacTiwe cnoctepirann y 31 antu-
Hu (63.2 %) Bikom Big 10 go 18 pokis; y 16
aiteni (57.1 %) BikoMm Big ogHOro Ao 5 pokis;
y 13 piteri (34.4 %) Bikom Big 5 ao 10 pokiB
i KU1 6YB NPOSIBOM TSAXKOro nepebiry xso-
pobu (63.2 %). Tsxkmin COVID-19 vacTiwe
po3BMBaBcs y Aiten Bikom Big 10 go 18 po-
KiB (63.2 %), p <0.05.

.MHeBMOHItO giarHocToBaHO y 41.82 % na-
uieHTiB: y 48.98 % giten Bikom Big 10 go
18 pokiB; y 39.39 % pgiten Big n'atu go 10
pokiB Ta 'y 32.14 % piTeli Big ogHOro Ao n'si-
TV pokiB. [THeBMOHIO BusABNeHo y 63.33 %
- 3 TaxkuMm nepebirom COVID-19, okcu-
reHoTepanis 3acTocoBaHa LwWoao 29 aiten
(96.67 %), 30KkpeMa LWoA0 LWICTbOX — BUKO-
puctaHo LLUBJ1, a aBox aitel (6.67 %) Tpbox
i 15 pokis - EKMO.
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3. Ha TpeTiin AeHb NiKyBaHHSA Yy AITEN 3 TSKKUM
nepebirom COVID-19 KinbKicTb NnenkounTiB
6yna 3Ha4yHO BMLLOK, a piBEHb TpoMb6OLM-
TIB — HWXUYMM, HiXK Yy NauieHTIB i3 cepen-
HbO-TSKKMM nepebirom (p <0.05). Cepe-
OVHHI 3HAYeHHS KiNbKOCTI NIeMKouUTiB Ha
yac ywnutaneHHsa y nauieHTiB nepLoi, Apy-
roi Ta TPeTbOI BIKOBUX rpyn CTaTUCTUYHO He
Biapi3Hanuca (p > 0.05).

.Y nauieHTiB i3 T)xKnM nepebirom COVID-19
piBHI 3ananbHMX MapkepiB (NpPOKanbLUTO-
HiH, CPM, IL-6, IL-10) 6ynux 3Ha4YyHO BULLMMM
MOpPIBHAHO 3 MauieHTaMU i3 cepenHbO-TAX-
kum nepebirom (p <0.05). CepeanHHe 3Ha-
YEHHS NpOKaNbUMTOHIHY Ha 4ac ywnura-
neHHs 6yno HamBuULWMM Y AiTel BiKOM Big 5
00 10 pokiB, @ HAMHMXYMM y MaUIEHTIB Big
10 po 18 pokie (p>0.05). Y anHamiui, Ha
TpeTii AeHb NiKyBaHHSA, cCepeAMHHE 3HAYEeH-
HA LUbOro MnokasHWKa HapocTtasio. MegiaHa
CPM Ha vyac ywnuTaneHHs y AiTel TpboX
BIKOBMX rpyn BUSABWIACSA B MeXaX HOPMHU,
3pocTatoum BuUlLe HOPMU B AMHaMiui ( Ha
TpeTil AeHb) y AiTen BikoM Big ogHoro Ao 10
poKiB, y nauieHTiB Bikom Big 10 o 18 pokis
6yna HopmanbHoto (p > 0.05).

MigBnweHi piBHi [-anMepy kKopenioBanu 3
TsxKicTio COVID-19 Ta 3pocTtanu B AnHaMiLl,,
MalouuM NO3NTUBHI cepeaHboi CUK Kopensuii-
Hi 3B’A3KM 3 pIBHAMU (DEPUTUHY Ta NpoKasb-
uMTOHIHY (p < 0.05). Ha yac ywnutaneHHs
HanBULLEe cepeanHHe 3HaveHHs [-anumepy Bu-
saBfeHo y nauieHtie 3 COVID-19 gpyroi Biko-
BOI rpynu, a y TPETbOi — HaMHMXYE.

[IpakTnyHi pekomeHAaaLii
Ons nauieHTiB 3 SARS-CoV-2 HeobxiaHun mMo-

HITOPUHI MOKA3HWKIB remMorpamu, 3ananbHuX
MapkepiB xBopobu, [-auMepy Ha TpeTii AeHb
CTauioOHapHOro JliKkyBaHHA. 3HMXXEHHSA B AUHa-
Miui KinbkocTi TpoMbounTiB, HapocTtaHHsa CPI,
NpoKanbUWUTOHIHY Ta [-AUMepy € NPOrHOCTUY-
HMMKW O3HaKaMM TSAXKKOCTI XBOpobu. Y nauieH-
TiB 3 COVID-19 Bikom Big 10 go 18 pokiB 6inb
Y )XVUBOTI Ta HasABHICTb Aiapel BapTo BpaxyBaTu
Ansa Bepudikauii il Tskkoro nepebiry.

Hanpsmu manbyTtHix aocnimkeHb. nobanbHe
nowunpeHHa SARS-CoV-2 BKasye Ha 3HauyHy

MyTaLUiliHy BapiaTMBHICTb BipyCy, LLO 3yMOBIIOE
pi3HOMaHITHI ycknagHeHHs nicna COVID-19,
30KpeMa, po3BUTOK TSHKKUX POPM repnecsipyc-
HMX iHdekuin (HS1/2,VZV,CMV, EBV, HHV6) Ta
IXHIX peakTuBauiin, ocnabnowyn iMyHHy Bigno-
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statistically significant in the gastrointestinal
tract in patients with severe COVID-19 in-
fection (p < 0.05).

D-dimer is a protein formed during the
breakdown of fibrin, which is the end prod-
uct of the blood clotting process. An elevat-
ed D-dimer level in COVID-19 indicates the
activation of the coagulation system. It is a
prognostic marker of a severe course of the
disease, in particular thromboembolic com-
plications (for example, thrombosis and pul-
monary embolism). Elevated D-dimer levels
often correlate with increased mortality, and
this condition may require anticoagulation
[11]. D. Aguilera-Alonso et al. and M. Zaf-
fanello et al. (2021) emphasized in their
study that elevated D-dimer levels are asso-
ciated with a severe course of COVID-19 and
a higher risk of death [35-36]. Our studies
indicate the reaction of the body, in partic-
ular, the blood coagulation system, which is
in a hypercoagulable state, and correlation
indicators with ferritin and procalcitonin will
testify to the tension in the human defense
system.

In conclusions:
1.The leading symptoms of COVID-19 in chil-
dren were fever, weakness, decreased ap-
petite and cough (54.5%), which was most
often observed in 31 children (63.2%) aged
10 to 18, in 16 children (57.1%) aged 1 to
5, and in 13 patients (34.4%) aged 5 to 10,
and was a manifestation of a severe course
(63.2%). Severe COVID-19 developed more
often in children aged 10 to 18 (63.2%)
(p < 0.05).

.Pneumonia was diagnosed in 41.82% of
patients: 48.98% of children aged 10 to
18, 39.39% of children aged 5 to 10, and
32.14% in children aged 1 to 5. Pneumonia
was detected in 63.33% of patients with a
severe course of COVID-19; oxygen therapy
was used in 29 (96.67%), six of whom used
mechanical ventilation, and two (6.67%)
three- and 15-year-old children received
ECMO.

.On the third day of treatment, the num-
ber of leukocytes in children with a severe
course of COVID-19 was significantly high-
er, and the level of platelets was lower than
in patients with a moderate-severe course
(p < 0.05). The average values of the num-
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ber of leukocytes at admission in patients
of the first, second and third age groups did
not differ statistically (p > 0.05).

.In patients with a severe course of
COVID-19, the levels of inflammatory mark-
ers (procalcitonin, CRP, IL-6, IL-10) were
significantly higher compared to patients
with a moderate-severe course (p <0.05).
The median of procalcitonin at hospitaliza-
tion was the highest in children aged 5 to
10 and the lowest in patients aged 10 to
18 (p > 0.05). In dynamics, on the third
day of treatment, the median value of this
indicator increased. The median of CRP at
admission in three age groups was within
the normal range, rising above the norm in
dynamics (on the third day) in children aged
1 to 10 and was normal in patients aged 10
to 18 (p > 0.05).

.Elevated levels of D-dimer were correlat-
ed with the severity of COVID-19 and in-
creased dynamically, having positive cor-
relations of moderate strength with ferritin
and procalcitonin levels (p < 0.05). At the
time of hospitalization, the highest median
value of D-dimer was found in patients with
COVID-19 in the second age group and the
lowest in the third.

Practical recommendations

In patients with SARS-CoV-2, it is necessary
to monitor hemogram indicators, inflamma-
tory markers of the disease, and D-dimer
on the third day of inpatient treatment. A
decrease in the dynamics of the number of
platelets and an increase in CRP, procalci-
tonin, and D-dimer are prognostic signs of
the severity of the disease. In COVID-19 pa-
tients aged 10 to 18, abdominal pain and the
presence of diarrhea should be considered to
verify its severe course.

Future Research Directions

The global spread of SARS-CoV-2 indicates a
significant mutational variability of the virus,
which contributes to various complications af-
ter COVID-19, including the development of
severe forms of herpesvirus infections (HS1/2,
VZV, CMV, EBV, HHV6) and their reactivations,
reducing the immune system response, caus-
ing multiple organ damage and high mortality.
Despite the mild course of the disease in most
pediatric patients, the concern of pediatricians
about the long-term consequences of SARS-
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Bifb, CMPUYNHAOYM MNOMIOPraHHE YypaxeHHs i
BUCOKY JNleTasibHICTb. He3Baxaloum Ha HeTsK-
Knin nepebir xeopobu y 6inblIOCTi NaUIEHTIB An-
TA4Oro BiKy, 3HauyHow byna i € cTypboBaHicTb
negiaTtpie WwoAo BigganeHux Hacniakis SARS-
CoV-2. HakonunuytTbcs gani, wo COVID-19
CNPUYNHAE AK FOCTpi, Tak i AOBroTpuBani Ha-
CNiAKW AN LeHTpasnbHOoI Ta nepudepuyHoi Hep-
BOBOI CUCTEM B OpraHi3Mmi, WO PO3BUBAETHLCH.
Jesaki 3 TpuBanux cumnTtoMmis nicns COVID-19
MOXYTb ByTM MOB’A3aHi 3 HacniAKkaMu camoi iH-
dekuii, 3MiHEeHO IMYHHOIO dYHKUiEW abo iH-
WnMn 6ionorivHMMn bakTopamu.

MaibyTHi Hawi [oCnig)KeHHS MoB'A3aHi 3 BU-
BUYEHHSAM KNiHIYHMX, 6i0XiMiYHMX, IMyHOMOriY-

Original research: Clinical sciences

HUX, FTeHeTU4YHux gaHux M3C, acouinoBaHoOro
3 SARS-CoV-2; roctpux Ta peakTUBOBaHUX
repnecBipycHux iHdekuin y aiten nicnsa ne-
peHeceHoi SARS-CoV-2 iHdekuii, ixHin BnauB
Ha HEpBOBY, IMYHHY, KPOBOTBOPHY CUCTEMU Ta
MOX/MBOCTI 3anobiraHHs pO3BUTKY aBTOIMYH-
HMX NpoLeciB, reHepanisoBaHux HopM XBOpPO-
6u, nimponponidepaTnBHOro npoecy.

Moasika: aBTOPM BUC/IOBIIOOTbL NOAAKY 3aBiay-
Bauyli Bigdiny iHTeHCUBHOI Tepanii JIbBiBCbKOI
obnacHoi AuMTa4Ool KNiHIYHOI nikapHi «OxmaT-
avT>» Mpuinmakosin Bipi OnekcaHapiBHi.
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CoV-2 was and is significant. There is evidence
that COVID-19 causes acute and long-term
effects on the developing central and periph-
eral nervous systems. Some of the long-term
symptoms after COVID-19 may be due to the
effects of the infection itself, altered immune
function, or other biological factors. Our fur-
ther research is related to the study of clinical,
biochemical, immunological, and genetic data
of MIS-C, associated with SARS-CoV-2; acute
and reactivated herpesvirus infections in chil-
dren after SARS-CoV-2 infection, their impact
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on the nervous, immune, and hematopoietic
systems and the possibility of preventing the
development of autoimmune processes, gen-
eralized forms of the disease, and the lymph-
oproliferative process.
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