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Pedepar:

1. TIporpama Hamoro HOCiIP)KeHHs BKJII04ala KOMIUJIEKCHUI aHai3 160 miteit oCHOBHOI rpyny, siKi nepedyBaiu Ha
cTanjoHapHOMY JlikyBaHHi Ha 6a3i KHII «BiHHMIpKa 061acHa AUTSIYA KIliHIYHA JikapHS BiHHUIBKOI 06J1acHOI pann»
ta KHIT «BinHuIpKa 061acHA AUTS4Ya KIiHiYHA iHbeKiliHa JikapHsa BiHHUIBKOI 061acHOi pagu» npoTsarom 2022-
2023 pp., Bikom 1 micsiip - 18 pokiB, xBopux Ha SARS-CoV-2-acolilioBaHy THEBMOHIIO, Ta KOHPOJIbHOI rpynu (40
MIPaKTU4HO 310POBUX AiTel). [IpoBeneHHs qOCTiIKEHHS 31ilICHIOBANIOCS 32 YMOBHU IIONIEPEIHbOTO OTPUMAaHHS
indopmoBaHoi 3rogu 6aThKiB/OMiKyHiB, 0 Bignosinano sumoram Konseniii OOH npo nmpasa AUTUHM, a TAKOXK
MpuUHIUIaM 6ioeTuku Ta HopMmam I'esbciHChKOI Aekapaliii. YcimM naiieHTam mpoBeieHO 3arajabHOKJIIiHIYHe
obcrexeHHs, BusHaueHHs CPII, mpokanbuuToHiny, 1JI-1, JI-6, mOKa3HUKIB KoaryJorpamu, BMiCTy eHJoTesiny-1 i
VEGF, nposeneno pomnneporpadivny oninky FMD Tta TKIM, a Takoxx BuzHayeHo nosimopdizm JAK2 V617F metomom

[TJIP. In3aiiH JOCIiI>)KEHHS BKJII0YaB ITPOCIEKTUBHE CIIOCTEPEXKEHHS Ta KOPEJILiNHO-pEerpeciiHuil aHami3



OTpUMMaHUX JaHux. HaykoBa HOBM3HA. Briepie y Haiil po60Ti NpOBEEeHO KOMILJIEKCHY OLIiHKY €HA0TesialbHO]
mucdyHkuii y miteit i3 SARS-CoV-2-aconifioBaHO0 THEBMOHI€IO 3 OIHOYACHUM BUBUEHHSIM J1aDOPATOPHUX,
iHCTpyMEHTa/IbHUX Ta TeHETUYHUX I10KA3HUKIB. BUSIBJIEHO YAaCTOTY Ta XapaKTePUCTUKU €HIOTeiabHOI IUCPYHKII
y miteit i3 SARS-CoV-2-acouiiioBaHO THEBMOHI€I0. BCTaHOBIIEHO, 10 TSDKKUI IIepedir 3aXBOPIOBAHHS
XapaKTepU3yeThCs JOCTOBIpHMM TMiJBUIIEHHSIM piBHS eHpoTeniny-1(y 1,47 pasu; p<0,05) i VEGF (y 1,62 pasu;
P<0,05) nOpiBHSIHO 3 HETSDKKUM Iepebirom, a Takox 3poctanHsaM 1JI-1y 1,54 pasu ta 1JI-6 y 1,69 pasu. BcranossieHo
IaToreHeTUYHe 3HaUY€HHS €HJoTeianbHoi 1ucyHKii y miteil, xBopux Ha SARS-CoV-2-acouifioBaHy
HETOCIiTaJIbHy THEBMOHIIO, 1110 MiATBEPKY€EThCS acouianieto Bucokoro piBHg VEGF (IV kBapTusb) i3 3Ha4HO
BUIIVMMU LIaHCAMU PO3BUTKY NIBOOIYHOrO ypakeHHs jereHs (OR=6,186; 95 % I 2,747-11,832), Tozi SIK HU3bKI
3HaueHHs1 VEGF nop’s3aHi 3 onHo6iyHUM niepebdirom (OR=2,180; 95 % 11 1,996-4,973). Bnepiue y niteii i3 SARS-CoV-
2-acouilloBaHOIO THEBMOHIEI0 BCTAHOBJIEHO BILJIMB N0JiMOpPizmy JAK2 V617F Ha NOKa3HUKY €HIOTEialbHOrO
YUIKOJDKEHHSI: Y HOCIiB MyTaliii piBeHb eHgoTesniny-136inbmysascs y 1,54 pasu, VEGF -y 1,57 pasu, TKIM -y 1,71
pasy, criocrepiranocs nopyueHHs FMD y nianazoHni 1,03-1,35 pasu (p<0,05), 110 CBifuUTh PO F€HETUYHO
IeTepMiHOBaHy CyIMHHY peaKTUBHICTb. BU3HaU€HO BiKOBi 0COGJIMBOCTI iIHCTPYMEHTAJIbHUX [TOKA3HUKIB:
MakcuMasbHi 3HaueHHs FMD 3apeecTpoBaHo y giteit 1-4 pokis (2,20+0,003 %), a TKIM -y nireit 5-18 pokiB (Ha
4,20-16,96 % Bu1ie NOPiBHAHO 3 MOJOAMKUMM). [TinTBEPIPKEHO BUCOKY [iarHOCTUYHY 3HAYYILICTh iIHCTPYMEHTAJIbHUX
METO[IiB OLiHKU cyAuHHOI ¢pyHKi: FMD xapakrepusysasnach 4yTiausicTio 88,09 %, cienudivHicTio 85,69 %,
toyHicTio 90,22 %; TKIM - uyTtnusictio 71,05 %, cnenudivxicTio 79,52 %, TouHicTio 90,51 %. CHOpMOBAHO KOMILJIEKC
KJIIOYOBUX MapKepiB TspKKoro nepebiry SARS-CoV-2-acouniitoBanoi mHeBMOHiL: nigsumeHHs CPII,
IIPOKaJbIUTOHIHY, GibprUHOreny, [I-numepy JOCTOBIPHO KOPEJIIOE 3 BUCOKUMHU PiBHIMU eHJoTeniny-11 VEGF Ta
IHCTPYMEHTAJIbHUMU O3HAKaMU CYIUHHOTO YIIKOIKEHHS. [IpaKThYHa LiHHICTb. BCTaHOBJIEHO KIIiHIYHY LIIHHICTD
MapKepiB CUCTEMHOTO 3anasieHHs y giten i3 SARS-CoV-2-acouitoBaHor nHeBMoHiel. [linsumenns CPII BusBieHo
y 105 miteii (65,6 %), a mpokanbLIUTOHIHY — ¥ 147 (91,9 %), 10 CBiZYUTH [IPO BUCOKUH PiBEHb CUCTEMHOI 3aaJIbHO]
BiAnoBifi y 6isbiIocTi nanieHTiB. [TokaszaHo, M0 TSDKKUE N1epebir 3aXBOPIOBAHHSL CYIIPOBOIKYETHCS IOCTOBIPHUM
3poctanHsam 1JI-1y 1,54 pazu Ta 171-6 y 1,69 pasu NOpiBHSHO 3 HETSKKUM Itepedirom (p<0,05), mo nigkpecstoe
IIPOBiHY POJIb IPO3AMaJIbHUX LUTOKIHIB Y (POPMYyBaHHI €HA0TEaJIbHOTO YIIKOAKEHH. OTpUMaHi aHi CBiI4aTh,
10 Bu3HavyeHHs piBHiB CPII, npokanbuuToHiny, 1JI-1 Ta [JI-6 MoXe 6yTH BUKOPUCTaHeE K IOCTYIHUI iHAMKATOP
PU3UKY IIPOrPECYBaHHS 3aMaJIbHOTO NPOLIECY Ta PAHHbOI'O PO3BUTKY €HA0TEJiaIbHOI JUCQYHKLI, @ TAKOXK SIK
mifcTaBa 11 IOCUJIEHO] TAKTUKY BeJ,eHHS Malli€HTiB i3 BUCOKUM PU3NKOM TSIKKOTO repebiry. JloBeeHo KiliHiuHy
iHpOpMATUBHICTD [TOKA3HUKIB CUCTEMU 3TOPTAHHS SIK PAHHIX JOCTYIHUX iHIVMKATOPIB rinepkoary’suii Ta pu3uKy
TPOMOOTUYHUX YCKIIaAHEHD Y AiTeil. OGIpyHTOBaHO BKJIIOYEHHS eHpaoTesiny-1i VEGF o ctanzapTHOro aaropurmy
obcrexxeHHs Tpu SARS-CoV-2-acouiiioBaHill HerocniTaabHill THEBMOHII, OCKiJIbKU X MiBUILIEHHS BifoOpaskae
TSDKKICTBb IEpEeOiry, CTyIiHb €HI0TeliaNbHOTO YIIKOPKEHHSI Ta PU3UK YCKIIAHEHD i MOJKe€ BUKOPUCTOBYBATUCH 7S
crparudikanii pusuky. 3anpononosaHo 3actocyBaHHs TKIM i FMD sk yyTauBuX HeiHBa3MBHUX MapKepiB
eHJloTesianbHOI AUCYHKIIT 17151 pAaHHBOTO BUSIBJIEHHS TSDKKOTO Iepediry, BUSBHaY€HHSI IPYI BUCOKOTO PU3UKY Ta
MOHITOPUHTY Teparii. BU3BHa4eHO NpaKTUYHY 3HaYymicTh noaiMopdizmy JAK2 V617F 9K 0ogaTKOBOTO FEHETUIHOTO
iHOMKaTOpa CyAMHHOI peakTUBHOCTI AJ1s1 yIOCKOHaNeHHs cTpatudikauii pusuKiB Ta iHOuBiAyasisanii BeneHHs OiTen.
OTtpumaHi pe3yspTaTi GOPMYIOTh MiLIPYHTS [J1s1 CTBOPEHHS IPOTHOCTUYHUX MOJieJiel i3 BUKOPUCTaHHIM
J1ab0OpaTOPHUX, iIHCTPYMEHTA/IbHUX i TEHETUYHYX MApKePiB 3 METOIO MiABUILEHHS SIKOCTi iaTHOCTHKY, ONITAMi3alLii

TaKTUKU BEAEHHA Td 3MEHIIECHHSA PU3UKY YCKIAOHEHD.

2. The study program included a comprehensive analysis of 160 children in the main group who received inpatient
treatment at the Municipal Non-Commercial Enterprises “Vinnytsia Regional Children’s Clinical Hospital of the
Vinnytsia Regional Council” and “Vinnytsia Regional Children’s Clinical Infectious Diseases Hospital of the
Vinnytsia Regional Council” during 2022-2023, aged 1 month to 18 years, diagnosed with SARS-CoV-2-associated
pneumonia, and a control group (40 apparently healthy children). The study was conducted after prior informed
consent had been obtained from parents/guardians, in accordance with the requirements of the UN Convention
on the Rights of the Child, as well as the principles of bioethics and the provisions of the Declaration of Helsinki. All
patients underwent general clinical examination, determination of CRP, procalcitonin, IL-1, IL-6, coagulation



parameters, endothelin-1 and VEGF levels, Doppler assessment of FMD and CIMT, and determination of JAK2 V617F
polymorphism by PCR. The study design included prospective observation and correlation-regression analysis of
the obtained data. Scientific Novelty.For the first time, a comprehensive assessment of endothelial dysfunction in
children with SARS-CoV-2-associated pneumonia was performed with simultaneous evaluation of laboratory,
instrumental, and genetic parameters. The prevalence and characteristics of endothelial dysfunction in this
population were identified. significantly correlated with increased endothelin-1 and VEGF levels and instrumental
signs of vascular injury. Severe disease was associated with significantly higher endothelin-1 (1.47-fold; p<0.05) and
VEGF (1.62-fold; p<0.05) compared to non-severe cases, as well as increased IL-1 (1.54-fold) and IL-6 (1.69-fold).
The pathogenetic role of endothelial dysfunction was confirmed by the association between high VEGF levels (IV
quartile) and increased odds of bilateral lung involvement (OR=6.186; 95% CI 2.747-11.832), whereas low VEGF levels
were associated with unilateral disease (OR=2.180; 95% CI 1.996-4.973). The impact of JAK2 V617F polymorphism on
endothelial injury was demonstrated: mutation carriers showed increased endothelin-1 (1.54-fold), VEGF (1.57-fold),
IMT (1.71-fold), and impaired FMD (1.03-1.35-fold; p<0.05), indicating genetically determined vascular reactivity.
Age-related differences were identified: highest FMD values were observed in children aged 1-4 years
(2.20+0.003%), while IMT was higher in those aged 5-18 years (4.20-16.96% higher). Instrumental vascular
assessment showed high diagnostic value: FMD sensitivity 88.09%, specificity 85.69%, accuracy 90.22%; IMT
sensitivity 71.05%, specificity 79.52%, accuracy 90.51%. Elevated CRP, procalcitonin, fibrinogen, and D-dimer
significantly correlated with increased endothelin-1, VEGF, and instrumental signs of vascular injury, forming a set
of key markers of severe SARS-CoV-2-associated pneumonia. Practical Significance. The clinical value of systemic
inflammatory markers in children with SARS-CoV-2-associated pneumonia was established. Elevated CRP was
detected in 105 children (65.6%), and procalcitonin in 147 (91.9%), indicating a pronounced systemic inflammatory
response in the majority of patients. Severe disease was associated with significant increases in IL-1 (1.54-fold) and
IL-6 (1.69-fold) compared to non-severe cases (p<0.05), emphasizing the leading role of pro-inflammatory
cytokines in the development of endothelial injury. These findings indicate that determination of CRP,
procalcitonin, IL-1, and IL-6 levels may serve as accessible indicators of inflammatory progression risk and early
endothelial dysfunction, as well as a basis for intensified management strategies in high-risk patients. The clinical
informativeness of coagulation system parameters as early accessible indicators of hypercoagulation and risk of
thrombotic complications in children was demonstrated. The inclusion of endothelin-1 and VEGF in the standard
diagnostic algorithm for SARS-CoV-2-associated community-acquired pneumonia is justified, as their elevation
reflects disease severity, extent of endothelial injury, and risk of complications, and may be used for risk
stratification. The use of IMT and FMD as sensitive non-invasive markers of endothelial dysfunction is proposed
for early detection of severe disease course, identification of high-risk groups, and therapy monitoring. The
practical significance of JAK2V617F polymorphism as an additional genetic indicator of vascular reactivity was
determined, enabling improved risk stratification and individualized patient management. The obtained results
provide a foundation for the development of prognostic models incorporating laboratory, instrumental, and
genetic markers to improve diagnostic accuracy, optimize management strategies, and reduce the risk of
complications.
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