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Pestome. Tpusane cnocmepescenns za nandemicto SARS-CoV-2y dumauiii nonyaayii uaeuno HasgeHicmo CMIliKux
cumnmomis 3 uacmomoio 6id 1: 4 do 1: 10uepe3 4 i 6invuwe musicui nicas nowamxy uyiei ingpexyii. [lumarns npo poas 6i-
maminy Dy nepebiey COVID- 19 i pozeumiy mpueanoeo nopyuieHHs cmaty 300pog’s 00ci 3aaumacmscsi OUCKYCIlIHUM.
Mema oanoeo oenady — y3zazanvhenns ii ymoutnenus eénaugy gimaminy D na nepebic COVID-19 i nocmkogionoeo ne-
piody 6 dimeii. bys nposedenuii enekmpoHHULL NOULYK HAYKOBUX 00CAiONceHb Y idomux 6a3ax danux PubMed, Scopus,
ResearchGate, Wiley Online Library i Google Scholar 3 2019 no aromuii 2023 p. Anaaiz docaidncens COVID-19,
nocmk08ioHo20 nepiody i énaugy 2inogimaminosy D na ix nepebie 3aceiduye He0OHO3HAUHICMb ONPUNTOOHEHUX Pe3Yab-
mamie y nediampuuHniti koeopmi. Huzxa docaionukise noe’azanu depiyum eimaminy D 3 6uujoro cmepmuicmio, euuju-
MU ROKA3HUKamu eocnimanizayii ma 6inbuioro mpusanricmio ocmaunwvoi. Iinosimaminos D nociputye ¢pyHKyioHy8anHs
iMyHHOI cucmemu 6 iHpIKOBAHOMY NAHOEMIYHUM KOPOHABIPYCOM OP2AHI3MI, W0 30iAbULYE PUSUKU MANICKO20 nepedicy
xeopobu i cmepmi. Ane ys einomesa we nompebye noeaubAeH020 8UGHEHHS 045 PO3YMIHHA cymi enaugy eimaminy D na
nepebie koponasipycroi inghexuii ma long COVID. TI'inome3sa npo 63aemo36 230K mixc einogimaminozom D ma imyHno-
cynpecieto npu iHQIKY8aHHi NaHOeMIYHUM KOPHABIPYCOM I 1i020 NOMEHUILIHA POb Y (POPMYSBAHHI MPUBANUX NOPYUIEHD
cmany 300po8’a nicas eocmpozo COVID- 19 uie nepedysarome y cmadii nepmaneHmHo20 UGUEHHS.

KiouoBi cioBa: COVID-19; long COVID; SARS-CoV-2; ¢imamin D; dimu

Bctyn

3o00H03Hi PHK-BMicHI KopoHaBipycu sIK NpUYMHa
I'PBI y moacekiit momyssiiii Bimomi yxe monan 50 pokiB,
i Ha CHOTOAHI MATOTeHHUMU IS JIIOAWHU € 7 iX TuiiB. Jlo
MOYATKY 1IbOTO CTOJIITTSI B CTPYKTYPi €TiOJNOTiYHUX YMHHU -
KiB PeCITipaTOpHOI IAaTOJIOTii BOHM (DiKCYBaIMCh BEIbBMU
pinko — Bin 4,4 1o 12,7 %, NposSIBASIINCH HETSDKKMM KaTa-
PaJIBHUM peCIipaTOPHUM CUHIPOMOM i OyJIM IIpeAcTaBlIeHi
TpbOMa MaTOTEHHUMM JJIs JTIONMHU CEPOTUTIAaMU. 3 TIoYaT-
KOM HOBOTO TUCSYOJIITTS eBojitolis ponuHu Coronaviridae
3aBISIKW 3JaTHOCTI KOPOHABIpYCiB 10 peKoMOiHallii mpu-
3BeJia 10 TOJ0JIaHHSI HUMU MiXBHIOBOTO 6ap’epa Ta Mmo-
SIBU HOBUX TPEACTABHUKIB POAUHM 3i 3MATHICTIO J0 TSIK-
KOTo ypaXkeHHsI IMXaJIbHUX HLIAXiB: y3uMky 2002—2003 p.

inenTudikoBaHo SARS-CoV-1 K TpUUYETHUI 10 TSKKOTO
pecripatopHoro aucrtpec-cuHapomy, y 2012 p. Binkpurto
BapianT MERS-CoV, 1o crnpuyuHsB OJM3bKOCXiTHUI
pecmiparopHuii cuHapom, 2019—2023-ii craau pokamu
nanaemii SARS-CoV-2. Ha nanuii yac noBeneHuM € (pakt
IIBUAIKOI MyTallil KOPOHABIpPYyCiB i MIHJIMBOCTI KIiHIYHUX
MPOSIBIiB, SIKi BOHM IIPOBOKYIOTh, 3 IyXKe IIMPOKMM mia-
ma3oHoM ix BupaxeHocTi. YactunHa 3 Hux (HCoV-NL63,
HCoV-229E, HCoV-0C43, HCoV-HKU1) € ennemiunu-
MU, i BOHM BUKJIMKAIOTh TMEpeBaXkKHO JerkKi iHdeKuii au-
XaJIbHUX IUISIXiB UM IUTYHKOBO-KMIIIKOBOTO TPAKTYy. AJie
TaKOX € eIliJIeMiuHi, BUCOKOITATOT€HHi Ta 3 BEJIMKUM Bi-
coTkoM JietajibHOCTi: SARS-CoV-1, MERS-CoV i manne-
Miunuit SARS-CoV-2.
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V nepuii poku nanaemii SARS-CoV-2 ony6aikoBaHi
JlaHi CIIocTepeXeHb Oy AOBOJIi ONTUMICTUMHUMM 11100
nepebiry iHdexuii B autayiii momysiii [1]. YacTka ypa-
JKEHHS LIUM BipycOM Yy IUTSYii MOMYJSILil YTPUMYETHCS
CTaJIOI0 MPOTSITOM Yacy IMaHaeMii, KOJUBAlUYUCh B MeXax
10 %, 9oro He MOXHa CKa3aTH MPO TSIKKICTh Mepebiry, mo
MnporpecuBHo 3poctae. OCTaHHE, OYEBUIHO, MOSICHIOETh-
cs1 TIOSIBOI0 HOBMX, OiJiblll BipyJICHTHMX BapiaHTIiB Bipycy
[2]. Be3ymoBHO, OiNBIIICTD OiTEil OMYXKYIOTh, ajle YaCTUHA
3 HUX, 3a Pi3HUMU gaHuMH, Bix 1/4 mo 1/10 3amexHo Bifg
BEJWYMHM KOTOPTH, METOJOJIOTIi Ta BUSHAYEHHSI TIOHSIT-
T$1, MaIOTh CTiliKi CUMIITOMH ITiCJIsl IEpeHeCceHol iH(eKIIii
[3]. i cumnromu COVID-19, 1110 TpuBajio yTpUMYIOThCS
Yy BiZHOBJIIOIOTHCS Uepe3 NesKUI yac Iicisl 3aBepIIeHHS
TOCTPOTO MPOLIECY, HA3UBAIOTh MO-PiZHOMY: MiCAATOCTPi
Hacainku COVID-19, BinnaneHuii, XpoHiuHMi1 a00 TpuBa-
nuit COVID-cunapom, cunapom micias COVID-19 [4, 5].
OKpiM TOrO, TTOBiTOMJISIETLCS TIPO 3pOCTAHHSI PUBUKY aB-
TOIMYHHUX 3aXBOpIOBaHb micjisg nepeHeceHoro COVID-19
[6, 7]. HezanexHo Bim TOro, SIK HA3MBAIOTh 1Ii MPOSIBU
nicist nepeHeceHoro COVID-19, BoHu € HOBUMM, TTIOBTO-
proBaHMMM a00 MOCTIMHMMU MIpoOJIeMaMU 300POB’SI, SIKi
BUHUKJIM 4epe3 4 i OUIblle THUKHI ITiC/IsI TT0YaTKy KOpHa-
BipycHoI iHbexii, BukiukaHoi SARS-CoV-2 [8]. Ame-
PUKAHCHKOIO aKaneMi€lo (pizuuHOi MeAUIIMHU Ta peadii-
Tallii Ha ChbOTOJHiI BXe CTBOpPEHA MYJLTUAMCLMILIIHApHA
KOHCEHCYCHA IHCTPYKLIsl OO OLIHIOBAaHHS 1 JIIKyBaHHSI
noctroctpux Hachinkis iHdexiii SARS-CoV-2 (PASC) y
niteid i mimriTkiB [9]. OnHak omy06IiKOBaHiI 3BiTH AEMOH-
CTPYIOTh HEOTHO3HAYHICTh B aHAJTi3i Ta OLiHIIi CUMIITOMIB
y niteit, siki mepexBopinm Ha COVID-19, ockinbku mo-
JIOBUHA 3[I0POBUX JIiTeil TaKOX BKa3zyBaja Ha HasiBHICTb
Takux camux cumnTomiB [10, 11]. OTxe, He3BaXkaloun Ha
BEJWYE3HUI 00’€M TIPOBEICHUX AOCIIIKEHD 3 BUBYCHHS
MaHIEeMIiYHOTO KOPOHAaBipyCy Ta 3axXBOPIOBAaHHS, IO BiH
BUKJIMKAE, MPOTATUH Y HAIIMX 3HAHHSX IIe JOCTaTHbO, i
0araTo MUTaHb Ie MOTPEOYIOTh BiAMOBiAi. 3aaMUIIAEThCS
BiIKpUTUM TIUTaHHS AudepeHlialii MeBHUX TpUBaIUX
CUMITOMIB, iX NMPUYETHOCTI JO MEPEHECEHOI KOPOHaBi-
pycHOi iHdeKIii Ta MaTOreHeTUYHOTO MiATPYHTS iX BU-
HUKHEHHSI.

MerTa: y3araJbHUTH i1 yTOYHUTH BITIUB Bitaminy D Ha
nepedir COVID-19 i TocTKOBiIHOTO TIepioay B IiTeil.

EnexTpoHHMIA MOILIYK HAYKOBUX MOCTIIKEHb 3IilCHE-
HOy Bimomux 0a3ax nanux PubMed, Scopus, ResearchGate,
Wiley Online Library i Google Scholar 3 2019 no motuit
2023 p. KiroyoBumu cioBaMu ISl MOIIYKY OyJio oOpa-
Ho: Long COVID, Post COVID, COVID-19, Pediatrics,
Children, Adolescents, Postacute sequelac of SARS-
CoV-2 infection (PASC), Vitamin D. [lna anHanisy Bimi-
OpaHMX myOUTiKalliii 3acTocoBaHo pekoMeHnallii Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) [12]. KpuTepisimu BKJIFOUEHHSI CTaTel 10 MOX-
JINBOTO pO3Misiy OyJia HassBHICTb B iX TEKCTax BUIIE3a3HA-
YEHUX KJIIOYOBHUX CITiB. Y Mpolieci aBTOMaTUYHOTO TOIIYKY
Oyno BimiopaHo 127 crareit 3 6a3u nanux PubMed, 82 —
Scopus, 13 — ResearchGate, 3 — Wiley Online Library,
291 — Google Scholar, To6TO 3arajgbHa KiJIbKiCTh BimiOpa-
HUX eleMeHTiB — 516. KputepisiMy BUK/IIOYEHHS! OyJIN:
IyOJabOBaHi, MPUCBIYEHI BUKIIOYHO JOPOCIUM abo Ti, y

SIKUX 0COOM He Bepur(iKyBaauCh 3a BiKOM, Ti, 1110 aHAIi3y-
Basu juiie roctpuit COVID-19. Jlo aHanizy BKJIIOYAINCh
JOCJTiIKEHHS TIOCTKOBITHOTO TMepioAy B AiTeil i mialiTKiB,
[0 MICTWJIM pe3yJbTaTy OLLIHKM piBHS BiTaMiHy D y cupo-
BaTLi AiTel 1 MiIJIiTKiB.

3aranom 227 crateii Oynu ay0JbOBaHI Xoua O B ONHI
3 obpaHux 6a3 gaHuX, 16 — oKpeMi rIaBu OAHiE] MOHO-
rpadii, 38 — rocrpuit COVID-19, § — BruiuB BiTaMiHHO-
ro crarycy Ha mepe06ir roctporo COVID-19 y mopocanx i
15 — y 3aranbHiil mOIysLii 0e3 3a3HaYeHHS 3aJIeXKHOCTI
BiJ BiKY, 7 — penakuiitHi orisiau 3 roctporo COVID-19 i
BiTaminy D, 4 — rimore3u, 2 — pociiicbKi cTaTTi (BiACYT-
Hili JocTyn A0 meperisiay), 4 — 3a3HayeHO MpPO 3aHEeIo-
KO€EHHS 1IOAO BipOTiTHOCTI MOBiIOMJIEHUX PE3yJbIaTiB i
BUCHOBKIB i 111010 HEPO3KPUTTS KOHKYPYIOUUX iHTEepECiB,
4 — ny6minucTryHi YM penakiiiiibi, 6 — long COVID y
3arayibHil momnyssuii, 19 — long COVID y giteit, 21 —
npuunnu long COVID, 69 — long COVID y nopociux, 9
BUBYAJIM 3MiHW BITAMiHHOTO CTATyCy MiTeii Tic/s mepioay
COLiaTbHOTO AUCTAHIIIIOBAaHHS, CIIPUYMHEHOTO TTaHIeMi-
€0 COVID-19, 27 — BnauB BiTaMiHHOTO CTaTyCy Ha Te-
pe6ir roctporo COVID-19 y niteit, 8§ — BIJIMB BiTaMiHy
D Ha po3BuTOK iH(eKLiiiHOI XBopoOu, To0TO 484 crarTi
BUKJIIOUeHO 3 orjsany. Pemra 38 myOmikarriii: 13 — BruiuB
Ha nepebir COVID-19, 12 — Kopesilist TSXXKOCTi KOpo-
HaBipycHoI iH(deKI1ii 3 piBHeM BitamiHy D y nopociux i mi-
Teil, 2 — nmpodiJaKTUYHUI BIUIMB BiTaMiHy D Ha mepe0ir
COVID-19, 11 — edekTuBHicTh BiTamiHy D y jikyBaHHi
COVID-19.

Pe3yAbTaTM TO OGrOBOPEHHS
Brniauve BitramiHy D Ha nepe6ir COVID-19

Cepen (akTopiB pM3UKY 3aIlyCKy II€BHOTO ITaTOreHEe-
TUYHOTO JIaHIIora y (hOpMyBaHHI TPUBAJIOTO TMOPYIIEHHS
CTaHy 300POB’Sl OJHE 3 BaXXJIMBUX MICIb MOCIZA€ TiMOBi-
tamiHo3 D. bionoriuna posb BitamiHy D B opraHi3mi Ha-
camIiepen 3BOAUTHCS 10 3a0e3MeUeHHsT peryJsilii Bpoake-
HUX i aganTUBHUX iMyHHUX Binmosineii [13]. I1pubauzno
75 % byHKIi IMyHHOI CHCTEMM JIIONWHM 3ajiexkaTh Bil
BitamiHy D i HassBHOCTI MeTaboniTiB BitamiHy D (Bitami-
Hy D i 25(OH)D) y koHLeHTpallisiX, JOCTaTHIX /151 HAJXO0-
JIKEHHST B IMYHHI KJIITUHY 3 KpoBOTOKY [14]. Kanbiutpion
(1,25-purinpokcusitamin D)), ax akTuBHa dopma Bitami-
Hy D, Ma€e TakoxX aHTUOKCHUIAHTHI i MpoTU3anaibHi Bjac-
THBOCTI, TOMY TiIToBiTaMiHO3 D, 3MeHIITyI0Ur MOKIUBOCTI
IMyHHOI CHCTeMHU aJeKBaTHO BIiAMOBiCTM Ha iH(IKyBaH-
HSI, CHpUSE MiABUIIEHHIO PiBHS iH(EKIIHOI 3aXBOPIO-
BaHocTi [15, 16]. Leit BitaMiH Mae myxe 3HAYHUIA BIUTUB
Ha aKTUBHICTh BPOMXKEHOI iMyHHOI BilMOBIiAi MpU TOCTpiii
pecnipaTOpHiil 1aToJorii, BUKJIMKaHiiA HaliOLIbIIl YacTOIO0
B AUTSIYOMY Billi MiKpoduiopoto: Streptococcus pneumoniae,
pecrnipaTtopHO-CUHLMTIAIBHUM BipycOM i BipycOM TpHITY
[17, 18]. PiBensb BiTaminy D y cupoBaTiii KpoBi HUXUe 3a
50 HMOJIB/J TABUIIYE PU3UK TO3aJliKapHSIHOI TTHEBMOHIl
Ha 64 % i BIJIMBa€ Ha KITIHIYHWI pe3yIbTaT MTHEBMOHIT ITpH
COVID-19 [19, 20].

Ony61ikoBaHiI MeTaaHali3M BUCYBAaIOThb TillOTE3y IIPO
B3a€EMO3B 30K MiXX HEOOCTaTHICTIO BiTaminy D i morip-
LIeHHSIM (PYHKIIIOHYBaHHS iIMyHHOI CCTeMHU B iH(piKOBa-
HOTO MaHAeMiYHMM KOPHaBipycoM, 110 30i1bIIYE PUUKU
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TSKKOTO Tepediry xBopoou i cmepti [21-26]. Ananiz 17
o0cepBaLliiiHUX JOCTIIKEHD i3 2756 maiieHTaMu OB’ s13aB
nedinuT BitTaMiHy D 3 BHILOIO CMEpPTHICTIO, BUIIMMU
MOKa3HUKaMW ToOCIHiTali3alii Ta OUIbIIO TpuUBajic-
TIO OCTaHHbOI [27]. BuUsiBIeHO NPUUMHHO-HACTiIIKOBUI
3B’S130K MiX TirmoBiTaMiHO30M D i nmoraHoo KOTHiTUBHOIO
dyHkuiewo [28].

Yci gitu, ki morpeOyBaiu JIiKyBaHHSI B iHTEHCUBHIl
Tepamii bBipMiHnremMchKoi muTsdoi mikapHi, bipminrem,
Benmuka bpwutanisi, manm cybonTHMaIbHi KOHIIEHTpalii
25(OH)D [29]. PazoMm 3 TuM B 0OCi0 3 I1OCTaTHIM YU BU-
M piBHeM 25(OH)D y cupoBaTiii KpoBi 10 IaHAeMii I1o-
BiIOMJISIETBCSI MIPO 3HMKEHHST PiBHS 3aXBOPIOBAHOCTI Ha
COVID-19, i 3HMXKEeHHS PU3UKY JOCSTa€e TUIaTo MPU 3Ha-
yeHHsax 25(OH)D ~ 100 amonaw/n [30, 31].

Hwuzka obOcepBallilHUX TOCTIIKEHDb K BUKIIOYHO J10-
pOC/IMX MAliEHTIB, TaK i TOPOCIUX, 00’ €THAHUX 3 TiThMU,
MOBITOMJISIIOTH PO 00EpPHEHi Kopessiiii Mixk KOHIIEHTpa-
miero 25-rigpokcuBiTaminy D y cupoBariii KpoBi XBOpuX Ha
COVID-19 i TsKKicTIO 3aXBOPIOBaHHSI Ta CMepTIO [32—44].
IIpoTe macmTabHi paHIOMi30BaHi KJIiHIYHI JOCTIIKEHHS 3
BUBYCHHS €(PEKTUBHOCTI 3aCTOCYBaHHS BiTamiHy D y Jtiky-
BaHHI LILOTO 3aXBOPIOBAHHS i 3aI100IraHHi 110Tr0 HaCIiAKaM
yce Ilie TPUBAIOTh, i PE3YJbTATH 1€ JuIle OyayThb OIpH-
JIIOMHIOBATUCH [45].

I1po no3uTuBHUI BIIMB MPOGiIaKTUYHOIO 3aCTOCY-
BaHHS BiTaMiHy D HamepenoaHi maHaemii Ha 3HUKEHHS
piBHs 3axBoproBaHOCTi cBimuath maHi UK-Biobank [46].
S.J. Wimalawansa (2022) minpaxysaja, 1110 3a HasiBHOCTi
JMIOCTaTHBOI KiJIbKOCTI MeTaboumiTiB BitamiHy D B opra-
Hi3mi HanepenonHi mangemii SARS-CoV-2 50 % roc-
miTanizaniii (i MOB’SI3aHMX 3 HUMM BUTPAT HAa OXOPOHY
3g0poB’s) i TpetuHi cMmepteii Big COVID moxHa 6yino 6
3ano6irTu [14].

CowuianbHe IMCTAaHIIIOBAHHS i TpUBaja i30S B 10-
MallIHiX YMOBaxX AUTSYOrO HACeJeHHS 3a POKU MaHIAeMil
SARS-CoV-2 o00ymMOBWIM HEIOCTAaTHICTb piBHSI iHCO-
JIgUii, 110 CcTajo mepeayMoBO (opMyBaHHST aedilm-
Ty Bitaminy D. CucreMaTuyHUii OIJIsIA, MPOBEACHUI 10
nucromnaga 2020 p., mo BKIOYaB aHali3 39 mociiIkeHb
3 YTOYHEHHSI Ta Yy3arajJbHEHHsI 3B’SI3KY KOHIEHTpalLlil
25-rinpokcuBitaminy-D 3 pu3uKoM po3BUTKY i HacigKa-
mu COVID-19 y nireii, mokasaB HasiBHiCTb BMIIIOTO PU-
3uKy iHpikyBaHHsI SARS-CoV-2 y rpymi 3 gedinmuroM Bi-
Taminy D [47]. 6-MicsauHe peTPOCHEKTUBHE HOCIIiIKEHHS
COVID-19y 144 rocniitaiizoBaHuX AiTe# y JikapHi AGy3ap
(AxBa3, IpaH) BUSIBWIO 3B’SI30K MixX KOHIIEHTpALIi€IO Bi-
Tami"ny D y cupoBaTiii KpoBi Ta TSLKKICTIO 3aXBOPIOBAaHHS
[48]. Binkpute paHaoMizoBaHe KOHTPOJbOBAHE CJIiIe KJli-
HiYHE AOCHIJKEHHS TOCIiTali30BaHUX TMALiEHTIB BiKOM
Bin 1 Micsiust 1o 17 pokiB i3 cepeHiM CTyMeHeM TSKKOCTI
COVID-19 3 notpe6oi0 10JaTKOBOIO KMCHIO MOKa3ajo
e(eKTUBHICTh i Oe3IMeYHiCTh oAaBaHHSI BiTaMiHy D 1o
CTAHJIAPTHOTO MPOTOKOJY JIiKyBaHHS [49]. 15-MicsuHuMit
KJIiHIYHMT JOCBi JIiKyBaHHS iH(hiKoBaHUX BipycoM SARS-
CoV-2 3acBiguye epeKTUBHICTb 3aCTOCYBaHHS BitamiHy D
[50—52].

IIpore HakommyeHi Ha KiHenb 2022 p. omyOJiKoBaHi
JIaHi € IUTOTHUMH i BCE 3K TaKU 3aIUIIAIOTHCS CYIIepewIn-
BUMU, OCKJIBKM € OKPEeMi JOCTiIXKEeHHs, SIKi He BUSIBUIU

BipOTriIHOI0 MO3UTUBHOTO e(heKTy a0 BiH OYB CYMHIBHUM
[53—55]. IneTbest po mOCHiAXEHHs, y IKUX OyJIu 3aCTO-
CcoBaHi BUCOKi 1031 BiTaMiHy D. Tomy BapTo BpaxyBaTu,
110 BUCOKIi J03U BUKJIMKAIOTh KOPOTKOTPUBAIUIA OJI0KY-
[0UYMii BIJIMB HA BUPOOJIEHHST KaJIbLIUTPioy. AHAJIOTIYHO
BUCOKI JIO3M MepionnuHOi OOJIFOCHOI Tepartii BiTaMiHOM
D HeedexkTuBHI 11 3amobiraHHs paxiTy — CTaHY, KU
OOHO3HAYHO CHPUYMHEHUI pedinmurom Bitaminy D,
OCKIJIbKM BUCOKi J03U1 iHIYKYIOTh TPUBAJIy €KCIIPECilo Ka-
TaboiyHoro pepMeHTy 24-TimpoKcuiasu i hakTopa poc-
Ty diopodmactiB 23 (FGF 23), ski obunBa MaloTh iHAK-
TUBYIOUMii edekT misg Bitaminy D [56]. A oT nikyBaHHS
25(0OH)D He BuknuMKae TakKuX HECOPUSITIUBUX €(EKTiB.
3acToCcyBaHHS OTO MpU JaHiil iH(eKIIil MpoaeMOHCTPY-
BaJIO 3HMKEHHS MOTpedu B iHTEHCUBHIM Teparii Ta 3MeH-
meHHst cMepTHocTi [57]. «ILlo6 3’sicyBaTh e(peKTUBHICTh
i 6e3neky mob6aBok BitramiHy D mist ocio 3 COVID-19,
HEOOXiHi 10AaTKOBI paHI0Mi30BaHi KOHTPOJbOBaHI 10-
CJIiIXKEHHSI» — TaKUM € BUCHOBOK KOKPaHiBChKOT'O OTJIsI-
oy 2022 p. [58]. To6To muTaHHS CTOCOBHO BiTaMiHy D i
3axBopioBaHHs, cripuunHeHoro SARS-CoV-2, 3anuima-
€TbCS BIIKPUTUM i CITOHYKAE JI0 MPOJOBXKEHHS BUBYCHHS
poJii IBOTO BiTaMiHy B ITaTOr€HE3i KOPOHaBipyCHOI iH-
dexirii, mMpaBOMipHOCTI BKJIIOYEHHS HOro I0 IMPOTOKOJY
il JiKyBaHHsI, a TaKOX TP MOCTKOBIAHUX Mpoliecax [18,
59, 60].

Biramin D i long COVID

VY 18 nanieHTiB 3 MyJbTUCUCTEMHUM 3allaJlbHUM CHUH-
npomoM niteit (MIS-C), acortiitoBanum i3 SARS-CoV-2,
y nuTs4ii nikapHi Benukoi bpuranii BusiBieHo nediiut
BiTaminy D mopiBHsSHO i3 rpymnoro xBopux Ha COVID-19,
SJKi He Maly Lboro cuHApoMy. O4eBUIHO, HU3bKi KOH-
meHTpanii 25-rinpoxcuBitaminy D depe3 HeraTUBHUIA
BILUIMB Ha PEryJsililo MUTOKIHIB Ta IMyHHY BiIIIOBiIb He-
MPSIMO CIPUSIIA PO3BUTKY TSIXKKOTO, YCKJIQIHEHOTO Me-
pebiry indexuii [29]. Cepen 68 nemiaTpMuHUX MALEHTIB
3 COVID-19 6inp1 BUCOKa MOMIMPEHICTh AehillUTy Bi-
taminy D mana miciie y xBopux aiteit i3 MIS-C [61]. do-
CJiKeHHSI 3B’SI3KY MiX piBHeM BiTaMmiHy D i KjiHiuHOIO
TSKKICTIO TPUBAJIOTO 3amajbHOro cuHapomy B 103 miteit
i mimritkiB 3 COVID-19 no3Boamiio aBTopaM peKOMEHIY-
Batu MpodilakTUUHE BBeAeHHS BiTamiHy D, 0co0i1BO B
MiuTiTKOBOMY Billi [62]. TToTeHiliHA POJIb TiMOBITAMIHO-
3y D y dopMmyBaHHI TpuBaIMX MOPYIIEHb CTAHY 3M0POB’SI
nicyst roctporo COVID-19 Takox 111e riepedyBa€ B cTajil
IepMaHEHTHOrO BUBYEHHS [63]. BUBUeHHSI BILUIMBY piB-
Hs BiTamiHy D y cupoBaTui KpoBi B AiTeit i MiIJTITKIB Ha
nepedir COVID-19 i iforo Hacniaku 3aJMIIA€ETHCS aKTy-
aJIbHMM, OCKIiJIbKW HasIBHi JaHi € 6aratroo0ilsilounMu, ajiae
MUCKYCIHHUMMU.

BucHoBKMU

IIpoBeneHmii aHaji3 JiTepaTypHHUX IKepes IT0Ka3aB,
110 HEOCTATHICTD i AediluT BitamiHy D 301IbIIyIOTH pU-
3uK TsiKKoro niepediry COVID-19, y Tomy unciti B iuTsviin
TTOTYJISAIIIi, a TAKOX 3YMOBJIOIOTH BHUIII MOKa3HUKU TOC-
2-in¢gekuii. HemoctaTtHicth BiTamiHy D Takox wyacrimie
BIUIMBaia Ha po3BUTOK MIS-C. V Toii ke yac BIUIUB He-
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JIOCTAaTHOCTI BiTamiHy D Ha po3BUTOK iHIIMX O3HAK TPH-
Basoro COVID-19 nepedyBae Ha cranii BUBUEHHS, SIK i
BIUIMB carieMeHTalii BitamiHy D Ha nepedir SARS-CoV-
2-iHdexkiiii Ta i HacaiaKu.

KonduikT inTepeciB. ABTopy 3asBISIOTH TIPO BiICYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHO1 (hiHAaHCOBOI 3allikaB-
JIGHOCTI TIPY TIiATOTOBILi JAHOI CTATTi.

Indopmania npo dinancysanna. Orsan minrorosre-
HUI1 y paMKax HayKOBOTO IMPOEKTY «OIiHKa IKOCTi KUTTS
Ta IMCUXOJIOTiYHOTO cTaHy niteit 3 TpuBaium COVID-19
B yMOBax BOEHHOTO dYacy» (HOMep AepXKpeecTpaliil
0123U100301), axkuii diHaHcyeTbess MiHICTEpCTBOM 0OXO-
POHMU 310pOB’st YKpaiHU 3a KOILUTH JEePKABHOTO OIOIKETY,
TepMiH BUKoHaHHs 2023—2025 pp.

Buecok aBTopiB. Boasuceka JI.A. — aHani3 maHux i
HanucaHHs Tekcry; bypoena E.I., Kocoscvka T.M., [lepe-
cmwk B.O. — 30upaHHst Ta 00poOKa matepany; bosp-
yyk O.P. — KoHI1Iem11is i Au3aitH poOoTH.

References

1. Lumley SF, Richens N, Lees E, et al. Changes in paediatric respirato-
ry infections at a UK teaching hospital 2016-2021; impact of the SARS-CoV-2
pandemic. J Infect. 2022 Jan;84(1):40-47. doi: 10.1016/} jinf.2021.10.022.

2. Butt AA, Dargham SR, Loka S, et al. Coronavirus Disease 2019 Dis-
ease Severity in Children Infected With the Omicron Variant. Clin Infect Dis.
2022 Aug 24;75(1):e361-e367. doi: 10.1093/cid/ciac275.

3. Nikolopoulou GB, Maltezou HC. COVID-19 in Children: Where
do we Stand? Arch Med Res. 2022 Jan;53(1):1-8. doi: 10.1016/j.arc-
med.2021.07.002.

4. Stephenson T, Shafran R, Ladhani SN. Long COVID in children and
adolescents. Curr Opin Infect Dis. 2022 Oct 1;35(5):461-467. doi: 10.1097/
0CO0.0000000000000854.

5. Boyarchuk OR, Nykytyuk SO, Borys ZYa, Levenets SS, Shylo OR.
Hepatic vein thrombosis in a child with COVID-19: clinical case Modern Pe-
diatrics, Ukraine. 2022;3(123):94-99. doi 10.15574/SP.2022.123.94.

6. Cafias CA. The triggering of post-COVID-19 autoimmunity phe-
nomena could be associated with both transient immunosuppression and an
inappropriate form of immune reconstitution in susceptible individuals. Med
Hypotheses. 2020 Dec, 145:110345. doi: 10.1016/j.mehy.2020.110345.

7. Boyarchuk O, Kuka A, Yuryk I. Clinical and autoantibody pheno-
types of juvenile dermatomyositis. Reumatologia. 2022;60(4):281-291. doi:
10.5114/reum.2022.119045.

8. Kompaniyets L, Bull-Otterson L, Boehmer TK, et al. Post-COV-
1D-19 Symptoms and Conditions Among Children and Adolescents - United
States, March 1, 2020-January 31, 2022. MMWR Morb Mortal Wkly Rep.
2022 Aug 5;71(31):993-999. doi: 10.15585/mmwr.mm7131a3.

9. Malone LA, Morrow A, Chen Y, et al. Multi-disciplinary collabora-
tive consensus guidance statement on the assessment and treatment of post-
acute sequelae of SARS-CoV-2 infection (PASC) in children and adolescents.
PM R. 2022 Oct; 14(10):1241-1269. doi: 10.1002/pmrj. 12890.

10. Zimmermann P, Pittet LF, Curtis N. Long covid in children and ado-
lescents. BMJ. 2022 Jan 20;376:0143. doi: 10.1136/bmj.o0143.

11. Buonsenso D, Pujol FE, Munblit D, Pata D, McFarland S, Simp-
son FK. Clinical characteristics, activity levels and mental health problems
in children with long coronavirus disease: a survey of 510 children. Future
Microbiol. 2022 May; 17(8):577-588. doi: 10.2217/finb-2021-0285.

12. Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation
and elaboration: updated guidance and exemplars for reporting systematic re-
views. BMJ. 2021 Mar 29;372:n160. doi: 10.1136/bmj.n160.

13. Simopoulos AP. Genetic Variation, Diet, Inflammation, and the Risk
Jfor COVID-19. Lifestyle Genom. 2021;14(2):37-42. doi: 10.1159/000513886.

14. Wimalawansa SJ. Rapidly Increasing Serum 25(OH)D Boosts the
Immune System, against Infections-Sepsis and COVID-19. Nutrients. 2022
Jul 21;14(14):2997. doi: 10.3390/nu 14142997.

15. Greiller CL, Martineau AR. Modulation of the immune response to
respiratory viruses by vitamin D. Nutrients. 2015 May 29;7(6):4240-70. doi:
10.3390/nu7064240.

16. Kinash M1, Boyarchuk OR. Fat-soluble vitamins and immuno-
deficiency: mechanisms of influence and opportunities for use. Vopr Pitan.
2020;89(3):22-32. Russian. doi: 10.24411/0042-8833-2020-10026.

17. Bleakley AS, Licciardi PV, Binks MJ. Vitamin D Modulation of the
Innate Immune Response to Paediatric Respiratory Pathogens Associated with
Acute Lower Respiratory Infections. Nutrients. 2021 Jan 19;13(1):276. doi:
10.3390/nu13010276.

18. Ali N. Role of vitamin D in preventing of COVID-19 infection, pro-
gression and severity. J Infect Public Health. 2020 Oct;13(10):1373-1380.
doi: 10.1016/].jiph.2020.06.021.

19. Zhou YF, Luo BA, Qin LL. The association between vitamin D de-
ficiency and community-acquired pneumonia: A meta-analysis of observa-
tional studies. Medicine (Baltimore). 2019 Sep,;98(38):e17252. doi: 10.1097/
MD.0000000000017252.

20. Mazziotti G, Lavezzi E, Brunetti A, et al.; Humanitas COVIDI19
Task Force. Vitamin D deficiency, secondary hyperparathyroidism and re-
spiratory insufficiency in hospitalized patients with COVID-19. J Endocrinol
Invest. 2021 Oct;44(10):2285-2293. doi: 10.1007/540618-021-01535-2.

21. Grant WB, Lahore H, McDonnell SL, et al. Evidence that Vitamin D
Supplementation Could Reduce Risk of Influenza and COVID-19 Infections
and Deaths. Nutrients. 2020 Apr 2, 12(4):988. doi: 10.3390/nu 12040988.

22. Daneshkhah A, Agrawal V, Eshein A, Subramanian H, Roy HK,
Backman V. Evidence for possible association of vitamin D status with cyto-
kine storm and unregulated inflammation in COVID- 19 patients. Aging Clin
Exp Res. 2020 Oct;32(10):2141-2158. doi: 10.1007/5s40520-020-01677-y.

23. Darling AL, Ahmadi KR, Ward KA, et al. Vitamin D concentration,
body mass index, ethnicity and SARS-CoV-2/COVID-19: initial analy-
sis of the first- reported UK Biobank Cohort positive cases (n 1474) com-
pared with negative controls (n 4643). Proceedings of the Nutrition Society
, 2021;80(0CE1):E17. doi: 10.1017/500296651210001852020.04.29.2008
4277.

24. De Smet D, De Smet K, Herroelen P, Gryspeerdt S, Martens
GA. Vitamin D deficiency as risk factor for severe COVID-19: a conver-
gence of two pandemics. medRxiv [Preprint]. 2020.05.01.20079376. doi:
10.1101/2020.05.01.20079376.

25. Bergman P. The link between vitamin D and COVID-19: distinguish-
ing facts from fiction. J Intern Med. 2021 Jan;289(1):131-133. doi: 10.1111/
Jjoim. 13158.

26. Szarpak L, Rafique Z, Gasecka A, et al. A systematic review and
meta-analysis of effect of vitamin D levels on the incidence of COVID-19.
Cardiol J. 2021;28(5):647-654. doi: 10.5603/CJ.a2021.0072.

27. Wang Z, Joshi A, Leopold K, et al. Association of vitamin D deficien-
cy with COVID-19 infection severity: Systematic review and meta-analysis.
Clin Endocrinol (Oxf). 2022 Mar;96(3):281-287. doi: 10.1111/cen. 14540.

28. Maddock J, Zhou A, Cavadino A, et al. Vitamin D and cognitive func-
tion: A Mendelian randomisation study. Sci Rep. 2017 Oct 16,7(1):13230.
doi: 10.1038/541598-017-13189-3.

29. Darren A, Osman M, Masilamani K, et al. Vitamin D status of chil-
dren with paediatric inflammatory multisystem syndrome temporally associ-
ated with severe acute respiratory syndrome coronavirus 2 (PIMS-TS). Br
J Nutr. 2022 Mar 28;127(6):896-903. doi: 10.1017/50007114521001562.

228

Childs Heallth, ISSN 2224-0551 (print), ISSN 2307-1168 (online)

Vol. 18, No 3, 2023


https://pubmed.ncbi.nlm.nih.gov/34757137/
https://pubmed.ncbi.nlm.nih.gov/34757137/
https://pubmed.ncbi.nlm.nih.gov/34757137/
https://pubmed.ncbi.nlm.nih.gov/35404391/
https://pubmed.ncbi.nlm.nih.gov/35404391/
https://pubmed.ncbi.nlm.nih.gov/35404391/
https://pubmed.ncbi.nlm.nih.gov/34311990/
https://pubmed.ncbi.nlm.nih.gov/34311990/
https://pubmed.ncbi.nlm.nih.gov/34311990/
https://pubmed.ncbi.nlm.nih.gov/36098262/
https://pubmed.ncbi.nlm.nih.gov/36098262/
https://pubmed.ncbi.nlm.nih.gov/36098262/
https://med-expert.com.ua/journals/klinicheskij-sluchaj-tromboza-ven-pecheni-u-rebenka-s-covid-19/?link=https://med-expert.com.ua/journals/publishing-activity/sovremennaya-pediatriya-ukraine/sovremennaja-pediatrija-ukraina-%E2%84%96-3-2022/
https://med-expert.com.ua/journals/klinicheskij-sluchaj-tromboza-ven-pecheni-u-rebenka-s-covid-19/?link=https://med-expert.com.ua/journals/publishing-activity/sovremennaya-pediatriya-ukraine/sovremennaja-pediatrija-ukraina-%E2%84%96-3-2022/
https://med-expert.com.ua/journals/klinicheskij-sluchaj-tromboza-ven-pecheni-u-rebenka-s-covid-19/?link=https://med-expert.com.ua/journals/publishing-activity/sovremennaya-pediatriya-ukraine/sovremennaja-pediatrija-ukraina-%E2%84%96-3-2022/
https://pubmed.ncbi.nlm.nih.gov/33080459/
https://pubmed.ncbi.nlm.nih.gov/33080459/
https://pubmed.ncbi.nlm.nih.gov/33080459/
https://pubmed.ncbi.nlm.nih.gov/33080459/
https://pubmed.ncbi.nlm.nih.gov/36186835/
https://pubmed.ncbi.nlm.nih.gov/36186835/
https://pubmed.ncbi.nlm.nih.gov/36186835/
https://pubmed.ncbi.nlm.nih.gov/35925799/
https://pubmed.ncbi.nlm.nih.gov/35925799/
https://pubmed.ncbi.nlm.nih.gov/35925799/
https://pubmed.ncbi.nlm.nih.gov/35925799/
https://pubmed.ncbi.nlm.nih.gov/36169159/
https://pubmed.ncbi.nlm.nih.gov/36169159/
https://pubmed.ncbi.nlm.nih.gov/36169159/
https://pubmed.ncbi.nlm.nih.gov/36169159/
https://pubmed.ncbi.nlm.nih.gov/35058281/
https://pubmed.ncbi.nlm.nih.gov/35058281/
https://pubmed.ncbi.nlm.nih.gov/35360923/
https://pubmed.ncbi.nlm.nih.gov/35360923/
https://pubmed.ncbi.nlm.nih.gov/35360923/
https://pubmed.ncbi.nlm.nih.gov/35360923/
https://pubmed.ncbi.nlm.nih.gov/33781993/
https://pubmed.ncbi.nlm.nih.gov/33781993/
https://pubmed.ncbi.nlm.nih.gov/33781993/
https://pubmed.ncbi.nlm.nih.gov/33530084/
https://pubmed.ncbi.nlm.nih.gov/33530084/
https://pubmed.ncbi.nlm.nih.gov/35889955/
https://pubmed.ncbi.nlm.nih.gov/35889955/
https://pubmed.ncbi.nlm.nih.gov/35889955/
https://pubmed.ncbi.nlm.nih.gov/26035247/
https://pubmed.ncbi.nlm.nih.gov/26035247/
https://pubmed.ncbi.nlm.nih.gov/26035247/
https://pubmed.ncbi.nlm.nih.gov/32790255/
https://pubmed.ncbi.nlm.nih.gov/32790255/
https://pubmed.ncbi.nlm.nih.gov/32790255/
https://pubmed.ncbi.nlm.nih.gov/33478006/
https://pubmed.ncbi.nlm.nih.gov/33478006/
https://pubmed.ncbi.nlm.nih.gov/33478006/
https://pubmed.ncbi.nlm.nih.gov/33478006/
https://pubmed.ncbi.nlm.nih.gov/32605780/
https://pubmed.ncbi.nlm.nih.gov/32605780/
https://pubmed.ncbi.nlm.nih.gov/32605780/
https://pubmed.ncbi.nlm.nih.gov/31567995/
https://pubmed.ncbi.nlm.nih.gov/31567995/
https://pubmed.ncbi.nlm.nih.gov/31567995/
https://pubmed.ncbi.nlm.nih.gov/31567995/
https://pubmed.ncbi.nlm.nih.gov/33666876/
https://pubmed.ncbi.nlm.nih.gov/33666876/
https://pubmed.ncbi.nlm.nih.gov/33666876/
https://pubmed.ncbi.nlm.nih.gov/33666876/
https://pubmed.ncbi.nlm.nih.gov/32252338/
https://pubmed.ncbi.nlm.nih.gov/32252338/
https://pubmed.ncbi.nlm.nih.gov/32252338/
https://pubmed.ncbi.nlm.nih.gov/32876941/
https://pubmed.ncbi.nlm.nih.gov/32876941/
https://pubmed.ncbi.nlm.nih.gov/32876941/
https://pubmed.ncbi.nlm.nih.gov/32876941/
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1017/S0029665121000185
https://doi.org/10.1101/2020.05.01.20079376
https://doi.org/10.1101/2020.05.01.20079376
https://doi.org/10.1101/2020.05.01.20079376
https://doi.org/10.1101/2020.05.01.20079376
https://pubmed.ncbi.nlm.nih.gov/32652766/
https://pubmed.ncbi.nlm.nih.gov/32652766/
https://pubmed.ncbi.nlm.nih.gov/32652766/
https://pubmed.ncbi.nlm.nih.gov/34308537/
https://pubmed.ncbi.nlm.nih.gov/34308537/
https://pubmed.ncbi.nlm.nih.gov/34308537/
https://pubmed.ncbi.nlm.nih.gov/34160843/
https://pubmed.ncbi.nlm.nih.gov/34160843/
https://pubmed.ncbi.nlm.nih.gov/34160843/
https://pubmed.ncbi.nlm.nih.gov/29038561/
https://pubmed.ncbi.nlm.nih.gov/29038561/
https://pubmed.ncbi.nlm.nih.gov/29038561/
https://pubmed.ncbi.nlm.nih.gov/33977890/
https://pubmed.ncbi.nlm.nih.gov/33977890/
https://pubmed.ncbi.nlm.nih.gov/33977890/
https://pubmed.ncbi.nlm.nih.gov/33977890/

Orasip Aitepatypm / Review of Literature

30. Kaufiman HW, Niles JK, Kroll MH, Bi C, Holick MF. SARS-CoV-2
positivity rates associated with circulating 25-hydroxyvitamin D levels. PLoS
One. 2020 Sep 17;15(9):0239252. doi: 10.1371/journal.pone.0239252.

31. Dror AA, Morozov N, Daoud A, et al. Pre-infection 25-hydroxyvita-
min D3 levels and association with severity of COVID-19 illness. PLoS One.
2022 Feb 3,17(2):0263069. doi: 10.1371/journal.pone.0263069.

32. Hastie CE, Mackay DF, Ho F, et al. Vitamin D concentrations
and COVID-19 infection in UK Biobank. Diabetes Metab Syndr. 2020 Jul-
Aug; 14(4):561-565. doi: 10.1016/).dsx.2020.04.050.

33. D'Avolio A, Avataneo V, Manca A, et al. 25- Hydroxyvitamin D Con-
centrations Are Lower in Patients with Positive PCR for SARS-CoV-2. Nutri-
ents. 2020 May 9;12(5):1359. doi: 10.3390/nu12051359.

34. Panagiotou G, Tee SA, Ihsan Y, et al. Low serum 25-hydroxyvitamin
D (25/OH]D) levels in patients hospitalized with COVID-19 are associated
with greater disease severity. Clin Endocrinol (Oxf). 2020 Oct;93(4):508-511.
doi: 10.1111/cen.14276.

35. Carpagnano GE, Di Lecce V, Quaranta VN, et al. Vitamin D defi-
ciency as a predictor of poor prognosis in patients with acute respiratory fail-
ure due to COVID-19. J Endocrinol Invest. 2021 Apr;44(4):765-771. doi:
10.1007/540618-020-01370-x.

36. Im JH, Je YS, Baek J, Chung MH, Kwon HY, Lee JS. Nutritional
status of patients with COVID-19. Int J Infect Dis. 2020 Nov;100:390-393.
doi: 10.1016/}.ijid.2020.08.018.

37. Rodriguez TA, Montelongo MEA, Martinez-Cuazitl A, et al. Defi-
ciency of vitamin D is a risk factor of mortality in patients with COVID-19.
Rev Sanid Milit Mex. 2020 Jan;74(1):106-113. doi:10.35366/93773.

38. Baktash V, Hosack T, Patel N, et al. Vitamin D status and out-
comes for hospitalised older patients with COVID-19. Postgrad Med J. 2021
Jul;97(1149):442-447. doi: 10.1136/postgradmedj-2020-138712.

39. Hastie CE, Pell JP, Sattar N. Vitamin D and COVID-19 infection
and mortality in UK Biobank. Eur J Nutr. 2021 Feb;60(1):545-548. doi:
10.1007/500394-020-02372-4.

40. Radujkovic A, Hippchen T, Tiwari-Heckler S, Dreher S, Boxberger
M, Merle U. Vitamin D Deficiency and Outcome of COVID- 19 Patients. Nu-
trients. 2020 Sep 10;12(9):2757. doi: 10.3390/nu12092757.

41. Valcour A, Blocki F, Hawkins DM, Rao SD. Effects of age and serum
25-OH-vitamin D on serum parathyroid hormone levels. J Clin Endocrinol
Metab. 2012 Nov;97(11):3989-95. doi: 10.1210/jc.2012-2276.

42. Pizzini A, Aichner M, Sahanic S, et al. J. Impact of Vitamin D Defi-
ciency on COVID-19-A Prospective Analysis from the CovILD Registry. Nu-
trients. 2020 Sep 11;12(9):2775. doi: 10.3390/nu12092775.

43. Macaya F, Espejo Paeres C, Valls A, et al. Interaction between age
and vitamin D deficiency in severe COVID- 19 infection. Nutr Hosp. 2020 Oct
21;37(5):1039-1042. doi: 10.20960/nh.03193.

44. Ye K, Tang F, Liao X, et al. Does Serum Vitamin D Level Affect CO-
VID-19 Infection and Its Severity?-A Case-Control Study. J Am Coll Nutr.
2021 Nov-Dec;40(8):724-731. doi: 10.1080/07315724.2020.1826005.

45. Clinical Trials.gov. Summary of Listed COVID- 19 Studies. Available
Sfrom: https://clinicaltrials.gov/ct2/covid_view. Accessed: 29 Jun, 2020.

46. Ma H, Zhou T, Heianza Y, Qi L. Habitual use of vitamin D supple-
ments and risk of coronavirus disease 2019 (COVID- 19) infection: a prospec-
tive study in UK Biobank. Am J Clin Nutr. 2021 May 8;113(5):1275-1281.
doi: 10.1093/ajcn/nqaa381.

47. Wong RS, Tung KTS, So HK, et al. Impact of COVID-19 Pandem-
ic on Serum Vitamin D Level among Infants and Toddlers: An Interrupted
Time Series Analysis and before-and-after Comparison. Nutrients. 2021 Apr
13;13(4):1270. doi: 10.3390/nu13041270.

48. Heidari S, Mohammadi S, Fathi M, et al. Association of vitamin D
status with COVID- 19 disease severity in pediatric patients: A retrospective

observational study. Health Sci Rep. 2022 Apr 6,5(3):e569. doi: 10.1002/
hsr2.569.

49. Zurita-Cruz J, Fonseca-Tenorio J, Villasis- Keever M, et al. Efficacy
and safety of vitamin D supplementation in hospitalized COVID- 19 pediatric
patients: A randomized controlled trial. Front Pediatr. 2022 Jul 25, 10:943529.
doi: 10.3389/fped.2022.943529.

50. Inchingolo AD, Dipalma G, Inchingolo AM, et al. The 15-Months
Clinical Experience of SARS-CoV-2: A Literature Review of Therapies and
Adjuvants. Antioxidants (Basel). 2021 May 31;10(6):881. doi: 10.3390/an-
tiox10060881.

51. Martin Giménez VM, Inserra F, Tajer CD, et al. Lungs as target of
COVID-19 infection: Protective common molecular mechanisms of vitamin
D and melatonin as a new potential synergistic treatment. Life Sci. 2020 Aug
1;254:117808. doi: 10.1016/].1fs.2020.117808.

52. Laird E, Rhodes J, Kenny RA. Vitamin D and Inflammation: Poten-
tial Implications for Severity of Covid-19. Ir Med J. 2020 May 7;113(5):81.

53. Tomaszewska A, Rustecka A, Lipi ska-Opa ka A, et al. The Role of
Vitamin D in COVID- 19 and the Impact of Pandemic Restrictions on Vitamin
D Blood Content. Front Pharmacol. 2022 Feb 21;13:836738. doi: 10.3389/
fphar.2022.836738.

54. Thacher TD. Evaluating the Evidence in Clinical Studies of Vi-
tamin D in COVID-19. Nutrients. 2022 Jan 21;14(3):464. doi: 10.3390/
nu14030464.

55. Conway SE, Healy BC, Zurawski J, et al. COVID-19 severity is
associated with worsened neurological outcomes in multiple sclerosis and re-
lated disorders. Mult Scler Relat Disord. 2022 Jul;63:103946. doi: 10.1016/j.
msard.2022.103946.

56. Griffin G, Hewison M, Hopkin J, et al. Perspective: Vitamin D supple-
mentation prevents rickets and acute respiratory infections when given as daily
maintenance but not as intermittent bolus: implications for COVID-19. Clin
Med (Lond). 2021 Mar;21(2):e144-e149. doi: 10.7861/clinmed.2021-0035.

57. Bania A, Pitsikakis K, Mavrovounis G, et al. Therapeutic Vitamin
D Supplementation Following COVID-19 Diagnosis: Where Do We Stand ?-
A Systematic Review. J Pers Med. 2022 Mar 8;12(3):419. doi: 10.3390/
Jpm12030419.

58. Stroehlein JK, Wallgvist J, lannizzi C, et al. Vitamin D supplemen-
tation for the treatment of COVID-19: a living systematic review. Cochrane
Database Syst Rev. 2021 May 24,;5(5):CD015043. doi: 10.1002/14651858.
CD015043.

59. Michael W, Couture AD, Swedlund M, Hampton A, Eglash A,
Schrager S. An Evidence-Based Review of Vitamin D for Common and High-
Mortality Conditions. J Am Board Fam Med. 2022 Dec 23,35(6):1217-1229.
doi: 10.3122/jabfm.2022.220115R 1.

60. Bassatne A, Basbous M, Chakhtoura M, El Zein O, Rahme M, El-
Hajj Fuleihan G. The link between COVID-19 and Vitamin D (VIVID): A
systematic review and meta-analysis. Metabolism. 2021 Jun; 119:154753. doi:
10.1016/j.metabol.2021.154753.

61. Zengin N, Bal A, Goren TA, Sen Bayturan S, Alkan F, Akcali S.
Serum Vitamin D Levels in Relation to Development of Multisystem Inflam-
matory Syndrome in Pediatric COVID-19. J Pediatr Infect Dis 2022; 17(06):
308-316. doi: 10.1055/s-0042-1756713.

62. Bayramoglu E, Akkoc G, Agbas A, et al. The association between vi-
tamin D levels and the clinical severity and inflammation markers in pediatric
COVID-19 patients: single-center experience from a pandemic hospital. Eur
J Pediatr. 2021 Aug; 180(8):2699-2705. doi: 10.1007/s00431-021-04030- 1.

OtpumaHo/Received 22.03.2023
PeueH3oBaHo/Revised 26.03.2023
lMpuiinsaTo go apyky/Accepted 31.03.2023 M

Vol. 18, No 3, 2023

http://childshealth.zaslavsky.com.ua

229


https://pubmed.ncbi.nlm.nih.gov/32941512/
https://pubmed.ncbi.nlm.nih.gov/32941512/
https://pubmed.ncbi.nlm.nih.gov/32941512/
https://pubmed.ncbi.nlm.nih.gov/35113901/
https://pubmed.ncbi.nlm.nih.gov/35113901/
https://pubmed.ncbi.nlm.nih.gov/35113901/
https://pubmed.ncbi.nlm.nih.gov/32413819/
https://pubmed.ncbi.nlm.nih.gov/32413819/
https://pubmed.ncbi.nlm.nih.gov/32413819/
https://pubmed.ncbi.nlm.nih.gov/32397511/
https://pubmed.ncbi.nlm.nih.gov/32397511/
https://pubmed.ncbi.nlm.nih.gov/32397511/
https://pubmed.ncbi.nlm.nih.gov/32621392/
https://pubmed.ncbi.nlm.nih.gov/32621392/
https://pubmed.ncbi.nlm.nih.gov/32621392/
https://pubmed.ncbi.nlm.nih.gov/32621392/
https://pubmed.ncbi.nlm.nih.gov/32772324/
https://pubmed.ncbi.nlm.nih.gov/32772324/
https://pubmed.ncbi.nlm.nih.gov/32772324/
https://pubmed.ncbi.nlm.nih.gov/32772324/
https://pubmed.ncbi.nlm.nih.gov/32795605/
https://pubmed.ncbi.nlm.nih.gov/32795605/
https://pubmed.ncbi.nlm.nih.gov/32795605/
https://dx.doi.org/10.35366/93773
https://dx.doi.org/10.35366/93773
https://dx.doi.org/10.35366/93773
https://pubmed.ncbi.nlm.nih.gov/32855214/
https://pubmed.ncbi.nlm.nih.gov/32855214/
https://pubmed.ncbi.nlm.nih.gov/32855214/
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D and COVID-19 infection and mortality in UK Biobank
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D and COVID-19 infection and mortality in UK Biobank
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D and COVID-19 infection and mortality in UK Biobank
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D Deficiency and Outcome of COVID-19 Patients
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D Deficiency and Outcome of COVID-19 Patients
D:\ИД_Заславский\МИФ\2023\ЗР\OSU\3(том 18)\References\Vitamin D Deficiency and Outcome of COVID-19 Patients
https://pubmed.ncbi.nlm.nih.gov/22933544/
https://pubmed.ncbi.nlm.nih.gov/22933544/
https://pubmed.ncbi.nlm.nih.gov/22933544/
https://pubmed.ncbi.nlm.nih.gov/32932831/
https://pubmed.ncbi.nlm.nih.gov/32932831/
https://pubmed.ncbi.nlm.nih.gov/32932831/
https://pubmed.ncbi.nlm.nih.gov/32960622/
https://pubmed.ncbi.nlm.nih.gov/32960622/
https://pubmed.ncbi.nlm.nih.gov/32960622/
https://pubmed.ncbi.nlm.nih.gov/33048028/
https://pubmed.ncbi.nlm.nih.gov/33048028/
https://pubmed.ncbi.nlm.nih.gov/33048028/
https://clinicaltrials.gov/ct2/covid_view
https://pubmed.ncbi.nlm.nih.gov/33515005/
https://pubmed.ncbi.nlm.nih.gov/33515005/
https://pubmed.ncbi.nlm.nih.gov/33515005/
https://pubmed.ncbi.nlm.nih.gov/33515005/
https://pubmed.ncbi.nlm.nih.gov/33924387/
https://pubmed.ncbi.nlm.nih.gov/33924387/
https://pubmed.ncbi.nlm.nih.gov/33924387/
https://pubmed.ncbi.nlm.nih.gov/33924387/
https://pubmed.ncbi.nlm.nih.gov/35415272/
https://pubmed.ncbi.nlm.nih.gov/35415272/
https://pubmed.ncbi.nlm.nih.gov/35415272/
https://pubmed.ncbi.nlm.nih.gov/35415272/
https://pubmed.ncbi.nlm.nih.gov/35958172/
https://pubmed.ncbi.nlm.nih.gov/35958172/
https://pubmed.ncbi.nlm.nih.gov/35958172/
https://pubmed.ncbi.nlm.nih.gov/35958172/
https://pubmed.ncbi.nlm.nih.gov/34072708/
https://pubmed.ncbi.nlm.nih.gov/34072708/
https://pubmed.ncbi.nlm.nih.gov/34072708/
https://pubmed.ncbi.nlm.nih.gov/34072708/
https://pubmed.ncbi.nlm.nih.gov/32422305/
https://pubmed.ncbi.nlm.nih.gov/32422305/
https://pubmed.ncbi.nlm.nih.gov/32422305/
https://pubmed.ncbi.nlm.nih.gov/32422305/
https://pubmed.ncbi.nlm.nih.gov/32603576/
https://pubmed.ncbi.nlm.nih.gov/32603576/
https://pubmed.ncbi.nlm.nih.gov/35264968/
https://pubmed.ncbi.nlm.nih.gov/35264968/
https://pubmed.ncbi.nlm.nih.gov/35264968/
https://pubmed.ncbi.nlm.nih.gov/35264968/
https://pubmed.ncbi.nlm.nih.gov/35276822/
https://pubmed.ncbi.nlm.nih.gov/35276822/
https://pubmed.ncbi.nlm.nih.gov/35276822/
https://pubmed.ncbi.nlm.nih.gov/35709663/
https://pubmed.ncbi.nlm.nih.gov/35709663/
https://pubmed.ncbi.nlm.nih.gov/35709663/
https://pubmed.ncbi.nlm.nih.gov/35709663/
https://pubmed.ncbi.nlm.nih.gov/33593830/
https://pubmed.ncbi.nlm.nih.gov/33593830/
https://pubmed.ncbi.nlm.nih.gov/33593830/
https://pubmed.ncbi.nlm.nih.gov/33593830/
https://pubmed.ncbi.nlm.nih.gov/35330419/
https://pubmed.ncbi.nlm.nih.gov/35330419/
https://pubmed.ncbi.nlm.nih.gov/35330419/
https://pubmed.ncbi.nlm.nih.gov/35330419/
https://pubmed.ncbi.nlm.nih.gov/34029377/
https://pubmed.ncbi.nlm.nih.gov/34029377/
https://pubmed.ncbi.nlm.nih.gov/34029377/
https://pubmed.ncbi.nlm.nih.gov/34029377/
https://pubmed.ncbi.nlm.nih.gov/36396409/
https://pubmed.ncbi.nlm.nih.gov/36396409/
https://pubmed.ncbi.nlm.nih.gov/36396409/
https://pubmed.ncbi.nlm.nih.gov/36396409/
https://pubmed.ncbi.nlm.nih.gov/33774074/
https://pubmed.ncbi.nlm.nih.gov/33774074/
https://pubmed.ncbi.nlm.nih.gov/33774074/
https://pubmed.ncbi.nlm.nih.gov/33774074/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0042-1756713
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0042-1756713
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0042-1756713
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0042-1756713
https://pubmed.ncbi.nlm.nih.gov/33788001/
https://pubmed.ncbi.nlm.nih.gov/33788001/
https://pubmed.ncbi.nlm.nih.gov/33788001/
https://pubmed.ncbi.nlm.nih.gov/33788001/

OrAg Aitepatypum / Review of Literature

Information about authors

L. Volianska, PhD, Associate Professor at the Department of pediatric diseases and pediatric surgery, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University”, Ternopil,
Ukraine; e-mail: volyanska@tdmu.edu.ua; phone: +380 (67) 1007359; http://orcid.org/0000-0001-5447-8059
Emilia Burbela, PhD, Assistant at the Department of Childrens Diseases with Pediatric Surgery, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University”, Ternopil,

Ukraine; e-mail: burbelaei@tdmu.edu.ua; http://orcid.org/0000-0002-8439-2966

Tatyana Kosovska, Associate Professor at the Department of pediatric diseases and pediatric surgery, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University’, Ternopil,

Ukraine; e-mail: kosovska@tdmu.edu.ua; https://orcid.org/0000-0002-5132-2275

V.0. Perestiuk, PhD-student, Department of pediatric diseases and pediatric surgery, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University”, Ternopil, Ukraine;

e-mail: perestiuk_vo@tdmu.edu.ua; https://orcid.org/0000-0002-8321-1078

Oksana Boyarchuk, MD, PhD, Professor, Head of the Department of Children’s Diseases and Pediatric Surgery, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University’,
Ternopil, Ukraine; e-mail: boyarchuk@tdmu.edu.ua; phone: +38 (068) 6218248; https://orcid.org/0000-0002-1234-0040

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. The review was prepared as part of the scientific project "Assessment of the quality of life and psychological state of children with long COVID in wartime conditions’, state
registration number 0123U1003071, which is financed by the Ministry of Health of Ukraine from the state budget, implementation period 2023-2025.

Authors’ contribution. L.A. Volianska — data analysis and text writing; E.I. Burbela, TM. Kosovska, V.0. Perestyuk — collection and processing of material; 0.R. Boyarchuk — research concept and

design.

L.A. Volianska, E.I. Burbela, T.M. Kosovska, V.O. Perestyuk, O.R. Boyarchuk
I. Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine, Ternopil, Ukraine

The role of vitamin D in the course of SARS-CoV-2 infection and long COVID in children
(literature review)

Abstract. Long-term observation of the SARS-CoV-2 pan-
demic in the pediatric population revealed the presence of per-
sistent symptoms in 1 : 4 to 1 : 10 children four or more weeks
after the onset of this infection. The question about the role of
vitamin D in the course of COVID-19 and the development of
long-term health conditions is still debatable. The purpose of
this review is to generalize and clarify the effect of vitamin D on
the course of COVID-19 and the post-COVID period in chil-
dren. Electronic search for scientific publications was done in
the PubMed, Scopus, ResearchGate, Wiley Online Library and
Google Scholar databases from 2019 to February 2023. Analysis
of studies on COVID-19, the post-COVID period, and the im-
pact of hypovitaminosis D on their course attests to the ambiguity
of published results in the pediatric cohort. A number of resear-

chers have linked vitamin D deficiency to higher mortality, higher
hospitalization rates, and longer hospital stays. Hypovitaminosis
D impairs the functioning of the immune system in an organism
infected with the pandemic coronavirus, which increases the risk
of severe course and mortality. But this hypothesis still needs in-
depth study to understand the essence of the effect of vitamin D
supplementation on the course of the coronavirus infection and
long COVID. The hypothesis about the relationship between hy-
povitaminosis D and immunosuppression during infection with a
pandemic coronavirus and its potential role in the formation of
long-term health conditions after acute COVID-19 is still under
permanent study.

Keywords: COVID-19; long COVID; SARS-CoV-2; vitamin D;
children
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