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1. KnniHiko-nnaToreHeTUYHi NapaseJi nepebiry KopoHasipycHoi xBopo6u (COVID-19) y miteii, imyHOMeTabo0J1iuHi
3MiHHM, BaKLIMHALliS

2. Similarities in Clinical and Pathogenetic course of COVID-19 in Children, Immunometabolic Changes,
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Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA KOMIIJIEKCHOMY BUBYEHHIO KJIiHIKO-ITATOT€HETUYHUX O0COOJIMBOCTEN Mepebiry
COVID-19 y giTeit, a TaKOX po3poO1i MiIX0iB 40 KOPEKLii iMyHOMETAa00IiYHUX 3MiH i OLiHIli e(PeKTUBHOCTI
BaKUMHaLii. Y gocaimKeHHi 6pany yyacTs Tpy Ipynu: IitTu 3 nigreepmxkeHum COVID-19 (rpyna 1, n=68), mitu, siki
oTpumanu BakuuHaujiio nporu COVID-19 (rpymna 2, n=31), Ta KOHTpOJIbHA I'Pyna AiTeil 6e3 o3HaK iHpekii (n=28).

CnocrepeXeHHs IPOBOAWJIOCH ITPOTITOM 6 MiCsLiB, O JO3BOJIWJIO 3i0paTy AeTajbHi KIIiHiuHi, TJabOpaTOPHi Ta



imyHosoriuHi gaHi. OcHoBHMMEU cumnToMamu COVID-19 y miteit 6ysu: 3MiHa CMaKOBUX BiIYyTTiB, KalleJsb, 6ib y
ropJi, 3aJ1IIKa, a TAKOXX M'A30Bi Ta cyrsi060Bi 60J1i. Halibinbi TprBaJuM CUMITOMOM 3a/IMIIAIacs 3MiHa CMaKOBUX
BiZJ4YTTIB, fIKa criocTepiranacs y 64,71% nitei Ha IoYaTKy JOCJiIKEHHS 1 3MEHIINIACh 10 8,82% Ha 18-My THXKHI.
IHIi ckapry, Taki gK KallleJsib i PUHIT, TpUBau 40 9 TUKHIB, a 6i1b y FOPJIi Ta 3aUILIKa 3HUKAJIU Yepe3 6 TYDKHIB.
M’s130Bi Ta Cyr1060Bi 601 IPUNUHSINACS TAKOX MiCJIsl 6 TYDKHIB, 1[0 CBiYMIIO PO MOCTYIIOBE 3racaHHs 3aMajabHOro
npouecy. ITix gyac roctporo nepiogy COVID-19 y niTeii ciocTepirasioch CyTTEBe MiJIBUILIEHHS PiBHIB TpO3araabHUAX
LMTOKIHIB: 171-6 (y 46,9 pasy), ®HII-o (y 43,2 pasy), I1-1 (y 39,9 pasy) ta IOH-o (y 8,7 pa3y) OpiBHSIHO 3 KOHTPOJIbHOIO
rpynow. Mapkepu 3anajaeHHs TaKOX MaJjv 3Ha4Hi BiXuyieHH: piBeHb D-numepy 3pocras y 12 pasiB, HEONITEPUHY —
B 11,8 pasy, CPB -y 4,6 pa3sy. Kpim Toro, y miTei BingHauasocs 3HWKeHHs piBHIB Bitaminy D3 (19,35 + 3,29 Hmosb /1)
Ta LUHKY (7,91 + 2,26 MKMOJIb /1), 1110 6YJI0 3HAYHO HIKYUM 32 [I0Ka3HUKU KOHTPOJIbHOI rpynu. [licsis 3aBeplieHHs
sikyBaHHS y giteit i3 COVID-19 6ys10 3adikcoBaHO 3HUKEHHS PiBHIB IUTOKIHIB: [71-6 3HU3uBCS y 14,3 pasy, OHII-o -y
49,2 pagy, IOH-no - B 11,2 pasy. [Toka3Huku BiTaminy D3 Ta LMHKY gocsrau (isionoriyHux HOpM i He Maju
CTAaTUCTUYHO 3HAUyLIUX BiIIMiHHOCTEH BiJ, KOHTPOJIbHOI rpynu yepe3 6 micsuis. PiBHI iMyHOr100y1iHIB TaKOX
3Husunucs: IgM -y 2,7 pasy, IgE - y 10,6 pasy, IgA -y 3,3 pasy. [loka3HuKu 3anajieHHs, TaKi K [IPOKaJIbLIUTOHIH,
CPB, HeonTepyH, 3MEHIIWJINCS 40 pe(pEepPEeHTHUX BEJIMYNMH, 1O CBiTYATh IIPO €(PEKTUBHICTD JIIKYBaHHSI.
JocmimkeHHs eeKTUBHOCTI BaKIIMHALLl TPOIEMOHCTPYBAJIO, 0 Y BAKLIMHOBAHUX [iTeil yepe3 6 MiCsIiB mics
BBeJleHHS BakUMHU piBeHb IgG no SARS-CoV-2 cknapas 315,67 + 74,91 BAU /M1, 110 CTaTUCTUYHO HE Bifpi3HsJIOCS
Bifl aHaJIOTIYHOTO NIOKa3HMKA y HiTel, gki nepeHecan COVID-19 (344,71 = 87,62 BAU /mi, p=0,11). Lle ninTBepxye
edexTuBHICTb BakMHallii y (POpMYyBaHHi TPUBAIOro NPOTUiHQEKLIIHOrO 3aXUCTy. Y BAKLIMHOBAHUX JiT€N TAaKOX
CIIOCTEPIraszocs 3H>KEHH PiBHIB IUTOKIHIB Ta MapKepiB 3allajieHHs 4O KOHTPOJIbHUX 3HAYEHb, 10 BKa3ye Ha iXHIO
6e3neyHicTb. EnekTpoHHa MiKpOCKOIist c1130B0i 060JI0HKM Ha3odapruHreanbHoOi 30HU y giteit 3 COVID-19 BusiBuia
O3HaKM Pi3HUX CTALi 3aMaJIEHHS, BKJIIOYAIYM aJIbTE€PaLlilo, IOPYIIEHHS MIKPOLMPKYJISLIi, EKCyAaLilo Ta
npouidepariio. i pesysnpTaTi NifTBEpIKYIOTh POJIb JIOKAJIBHOTO 3anajieHHs y natoreHesi COVID-19. Briepiue
IeTaJIbHO OMKCAHO CTPYKTYPHI 3MiHU CJIM30BOi OO0JIOHKHY, SIKi BiloOpakaloTh MEXaHi3MU ypakeHHS Ha
MiKpOCKOIIIYHOMY PiBHi, 1110 OMOBHIOE Cy4acCHi ysIBJIEHHS PO NIaTOreHe3 KOPOHaBIPyCHOI iH(eKuii y fiTei.
MarematuyHi Mojiesi, po3pobJieHi B MeXXax JIOCIIiIKEeHHS], JO3BOJIWIIN IIPOTHO3YBAaTH PU3MK PO3BUTKY YCKIIaAHEHb
3aJI€KHO Bif, piBHIB MapKepiB 3anajieHHs Ta MiKpoeJIeMeHTIB. byJio BCTaHOBJIEHO, 110 HU3bKUY PiBeHb BiTaminy D3
IIOB'SI3aHUH i3 GiJIbII TPUBAIUM N1E€PE6IrOM XBOPOOH, a BUCOKI PiBHI D-IuMepy Ta HEONTEPUHY KOPEJIOIOTS i3
NiABUILEHVM PU3MKOM YCKJIaIHEHb. TaKi MOJeJli MOXyTb OyTH BUKOPUCTAHI 1J11 PO3POOKU iHIUBiAyaIbHUX CXEM
JIiKyBaHHS Ta POQIiIaKTUKY YCKIIAAHEHB, 10 € OCOOJINBO BAXXJIMBUM Y NefiaTpruyHil npakruni. OKpim
BUIIl€3a3HAaYE€HUX BUCHOBKIB, TOCJI/I)KEHHS 103BOJIUJIO BUSIBUTHU 3B’I30K MiXX piBHEM iMyHOTI00YJIiHIB Ta
TPUBAJIICTIO KJIiHIYHUX IIPOSBIB y AiTel. 30KpeMa, MiABuIeHn piBeHb IgG y BAKIMHOBAHUX JITEN CBIYUTH IIPO
dbopmyBaHHS CTilIKOTo iMyHHOTO 3axucty npotu COVID-19. Ile ninTBepaKye BaXkIUBICTh BaKIMHALLi{ SIK HaZliiHOTO
IHCTPYMEHTY 3HMKEHHS 3aXBOPIOBAHOCTI CepeJi JUTSAYOro HaceseHHs. [IpakTiyHe 3Ha4eHHs JOCIIiIKEHHS [0JIsIrae
y Po3po61i onTumizoBaHoi cxemu JlikyBaHHsa COVID-19 y ziTeii i3 BKJIIOYEHHSIM BiTaMiHHO-MiHEPaJIbHOTO
KOMILIEKCy (BiTamin D3, Bitamin C, 1MHK) 3 8-r0 nH4 Teparii. lle 70380110 HOpMai3yBaTy 3anabHi Ta
MeTabosTiyHi MOKa3HUKY Yy 6inbmoCTi AiTel. Takox noBeneHo epeKTUBHICTb BaKunHaLii y GOpMyBaHHi CTiFIKOTO
iMYHHOTO 3aXMCTY, 110 € KJII040BUM AJis npodinaktuku COVID-19 y nepiatpuyHii nonyssauii. JJocaimkeHHs
NiATBEPAUIIO 3HAYYIIICTh KOPEKLil iMyHOMETab0IiYHIX 3MiH [J151 PAHHBOI 1ialrHOCTUKY, MOHITOPUHTY NIEPEBIry
3aXBOPIOBAHHS Ta IPOTHO3YBaHHS PE3YJIbTATiB JIiKyBaHHS. lle cripuse NigBuieHHIo €(pEeKTUBHOCTI Teparlii,
3MEHIIEHHIO PU3UKY YCKJIAJHEHb i 3a0€3MeYeHHIO 3a6€3[1€YEHHIO KPAIOro MIPOTrHO3Yy 11 JiTeH, SIKi IepeHecn
COVID-19. Kirouosi cioa: COVID-19, SARS-CoV-2, nepebir, CynyTHs [IaTOJIOTiS, KJiHiKO-1abopaTOpHe
00CTEeKEHHSI, MApKePU 3allajJ€HHs, IMyHOMETa0O0JIiuHi 3MiHH, BiTAMiHHO-MiHEpaJIbHNUI TOMEOCTa3s,

uTOoMOPQOIOTiYHEe OOCTiIKEHHS, JIiKyBaHHS, BaKIMHALis, TiTH.

2. The dissertation is devoted to a comprehensive study of the clinical and pathogenetic features of the course of
COVID-19 in children, as well as the development of approaches to correcting immunometabolic changes and
assessing the effectiveness of vaccination. The study involved three groups: children with confirmed COVID-19
(group 1, n=68), children vaccinated against COVID-19 (group 2, n=31), and a control group of children without



signs of infection (n=28). Observations were conducted over six months, enabling the collection of detailed clinical,
laboratory, and immunological data. The main symptoms of COVID-19 in children included altered taste
sensations, cough, sore throat, shortness of breath, as well as muscle and joint pain. The most prolonged symptom
was altered taste sensation, which was observed in 64.71% of children at the beginning of the study and decreased
to 8.82% by the 18th week. Other complaints, such as cough and rhinitis, lasted up to 9 weeks, while sore throat
and shortness of breath resolved within 6 weeks. Muscle and joint pain also subsided after 6 weeks, indicating a
gradual resolution of the inflammatory process. During the acute phase of COVID-19 in children, there was a
significant increase in the levels of pro-inflammatory cytokines: IL-6 (by 46.9 times), TNF-o (by 43.2 times), IL-1 (by
39.9 times), and IFN-n (by 8.7 times) compared to the control group. Inflammatory markers also showed significant
deviations: D-dimer levels increased 12-fold, neopterin 11.8-fold, and CRP 4.6-fold. Additionally, children showed
reduced levels of vitamin D3 (19.35 + 3.29 nmol /L) and zinc (7.91 + 2.26 umol /L), which were significantly lower
than those in the control group. After treatment, children with COVID-19 showed a decrease in cytokine levels: IL-
6 decreased by 14.3 times, TNF-o by 49.2 times, and IFN-o by 11.2 times. Vitamin D3 and zinc levels normalized and
did not show statistically significant differences compared to the control group after six months. Immunoglobulin
levels also decreased: IgM by 2.7 times, IgE by 10.6 times, and IgA by 3.3 times. Inflammatory markers such as
procalcitonin, CRP, and neopterin decreased to reference values, confirming the effectiveness of the treatment.
The study of vaccination efficacy demonstrated that in vaccinated children, six months after vaccination, the IgG
level to SARS-CoV-2 was 315.67 + 74.91 BAU /mL, which was statistically indistinguishable from that in children who
had recovered from COVID-19 (344.71 + 87.62 BAU /mL, p=0.11). This confirms the effectiveness of vaccination in
forming long-term protective immunity. Vaccinated children also exhibited reductions in cytokine levels and
inflammatory markers to control values, indicating the safety of vaccination. Electron microscopy of the
nasopharyngeal mucosa in children with COVID-19 revealed signs of various stages of inflammation, including
alteration, microcirculation disorders, exudation, and proliferation. These findings confirm the role of localized
inflammation in the pathogenesis of COVID-19. For the first time, detailed structural changes in the mucosa were
described, reflecting the mechanisms of damage at the microscopic level, complementing modern understandings
of the pathogenesis of COVID-19 in children. Mathematical models developed within the study allowed for the
prediction of the risk of complications depending on the levels of inflammatory markers and trace elements. It was
established that low vitamin D3 levels were associated with a more prolonged disease course, while elevated levels
of D-dimer and neopterin correlated with an increased risk of complications. In addition to the above findings, the
study identified a relationship between immunoglobulin levels and the duration of clinical manifestations in
children. In particular, elevated IgG levels in vaccinated children indicate the formation of stable immune
protection against COVID-19. This highlights the importance of vaccination as a reliable tool for reducing
morbidity in the pediatric population. Proposed mathematical models can be used to individualize therapeutic
interventions based on clinical and laboratory parameters. The practical significance of the study lies in the
development of an optimized treatment regimen for COVID-19 in children, incorporating a vitamin-mineral
complex (vitamin D3, vitamin C, zinc) starting from the 8th day of therapy. This approach normalized inflammatory
and metabolic indicators in most children. The efficacy of vaccination in forming stable immune protection has
also been proven, which is crucial for preventing COVID-19 in the pediatric population. The study confirmed the
significance of correcting immunometabolic changes for early diagnosis, monitoring disease progression, and
predicting treatment outcomes. This contributes to improving the effectiveness of therapy, reducing the risk of
complications, and ensuring a better prognosis for children who have had COVID-19.
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VIII. 3ak1104Hi BiZOMOCTI

Bnacue IlpisBume Im'a [T0-6aTbKOBI Cipuax €1mzasera CrenatisHa

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Cipyak €mm3aBera CrenaHipHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Ca6os BikTopis [BaHiBHA

00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




