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Pedepar Abstract

Merta. [Ipoananizyeamu xinemuxy IgA, IgM, I1gG oo Aim. The research aims at analyzing the kinetics of IgA,
SARS-CoV-2 y oimeil 3anexcno 6i0 msickocmi nepebizy IgM, and IgG to SARS-CoV-2 in children based on the
COVID-19 ma siky. severity of COVID-19 and age.

Marepiai i MeToau. Y pobomi nposederno npocnekmusne Materials and Methods. The conducted prospective study
odocnidacenns 3a yuacmi 88 dimetl (cepeoniii 6ix 9,4 po- involved 88 children (mean age 9.4 years) with COVID-19,
xku), xeopux na COVID-19, sixi nikysanucs y KHII JIOP admitted to the "Lviv Regional Pediatric Clinical Hospital
"HTOIKJT "OXMATIUT" 3 2020 no 2021 pix. V epyni "OKHMATDYT" from 2020 to 2021. The participants
cnocmepedicents Oyno 36 xaonyis (40,90%), 52 dieuunu included 36 males (40.90%), and 52 females (59.10%) in
(59,10%). Bepughixayisn diacno3sy 6asysanacs Ha KiiHiy- the observation group. Diagnosis verification relied on
Hux o3Haxax xeopoou 3 suseiennim PHK SARS-CoV-2 clinical manifestations of the disease, with the detection of
31 cauzy 3 Hoca memooom I1JIP. Ilpoananizoéarno 3nauen- SARS-CoV-2 RNA from nasal mucus using the PCR method.
ns IgA, IgM ma IgG 0o S'i N 6inkie SARS-CoV-2, eusna- The values of IgA, IgM, and IgG to S and N proteins of
yenux memooom @A y pizni mepminu inghexyitino2o npo- SARS-CoV-2, determined by the ELISA method at different
yecy 6 380 3paskax cupoeamxu Kposi. times of the infectious process in 380 blood serum samples,
Pe3yabratu if 00roBOpeHHs . Pe3yibmamu 00CaiodiceHsb were analyzed.

IgM 00 SARS-CoV-2 na nepuwiomy mudsicHi 3axX60pro6anHs. Results and Discussion.7he research findings of IgM to
NOKA3aIU CEPeOUHHEe 3HAYEHHS Yb020 NOKAZHUKA HA PIGHI SARS-CoV-2 in the first week of illness revealed a median
0,24 0,14, 1,39], na opyeomy muorcni - 0,49 [0,30; 2,87]. value of 0.24 [0.14; 1.39], increasing to 0.49 [0.30; 2.87]
Hauisuwe cepeounne snauenns IgA 0o SARS-CoV-2 - 0,33 in the second week. The highest median value of IgA to SARS-
[0,24; 1,00] susigneno 3 15 no 30 denv, nicis 30 Owns - CoV-2is 0.33 [0.24; 1.00] was found from 15 to 30 days,
cmanosuno 0,24 [0,20; 0,28]. Hapocmanns cepedunnoeo after 30 days it was 0.24 [0.20; 0.28].
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snauennsi IgG-N 0o SARS-CoV-2 cnocmepieanocs 3 Opy-
2020 mudicHst xgopoou i ckaano 1,13 [0,52; 3,17] 3 nikom
tioeo 3nauenns 5,68 [2,39; 8,86]y nepioo oo mpvox mi-
cayis. Taockuil nepebie COVID-19 diaenocmosarno y 27
oimeu (30,68%): 15 disuam (55,56%) i 12 xnonyis
(44,44%). V 6invwocmi eocnimanizoganux oimeul 3Ha-
uenns IgM npu pisnux cmynensx maickocmi x6opoou 6u-
AGNANUCH NOUMUBHUMU 3 NEPULIO2O 00 CbOMO2O OHSL XBO-
pobu. Y dimeu 3 msickum nepebicom SARS-CoV-2 cepe-
Ounne 3nauenns IgM y cuposamyi kposi y yeii nepioo
cmanosuno 1,39 [1,36; 4,07]. Cmamucmuuno 3na4yujoro
pisHuys mixe noxasnukamu 1gG 0o N cepednvoi msioic-
Kocmi ma msidckoi popmu 6yna Ha 15-30 denv 3axeopio-
eannsi: 0,54 [0,21; 1,89] npomu 5,55 [4,99; 5,80] eiono-
6i0HO, (p<0,05). ¥ nayienmie six i3 cepeOHbOMANCKUMU, MAK
i 3 msicKuMU hopmamu xeopoou, cepeduni snavenns IgG
0o N SARS-CoV-2 Oyau nozumusHumu 6 yci nepioou
docnidocennsi. Cnocmepieanocs 3Haune 3pOCMAHNs
cepeounnoeo snavernts IgG 0o N SARS-CoV-2 y dieuam y
nepiod 3 31 0o 90 ous. Ilpu msockux gopmax xeopoobu y
nepiodi 6I0 MpboX 00 WeCmu MICAYLI8 CEPEOUHHE 3HAUCHHSL
1gG 00 S SARS-CoV-2 cmanosuno 9,40 [ 7,80, 10,60] i 6yno
BUUWUM, HIJC Y NAYIEHMIG 3i CePeOHbOMANCKUM nepedicom
xeopodu - 8,72 [8,64; 8,97] (p<0,05).

BucnoBku. Ceponociuni 00cniodxicens 003601510Mb UG-
yamu iMyHHY 6i0no6iob na SARS-CoV-2, susnauumu ce-
poKoHsepciio ma xapakmepuzyseamu nepebie COVID-19
[ € sadicusUMU 011 eni0eMioNociuHUX 00CiodceHb. IgM,
IgA ma IgG 0o SARS-CoV-2 zanexcamo 6i0 sasxicrocmi
nepebiey x60pobu ma 6IiKy nayicHma.

Beryn

SARS-CoV-2 indexuis y aiTeil B MOpiBHAHHI 3
JOPOCITUMH Mae Habararto Jjermui nepeoir. Y
OUTBIIOCTI BUMAAKIB MPOTIKa€ OE3CUMITOMHO
a00 XapaKTepU3yEThCS KIIHIYHUMHU O3HAKaMU
rocTpoi pecriparopuoi iHdpexii [1,2]. OxHiero
3 rinote3 o0 Jermoro nepedbiry COVID-19 e
3aXHMCHUH e(eKT MmepexpecHoi peakilii aHTUTLI
BiJ inmmx kopoHasipyciB (HCoV), siki yacTime
TPAIUISAIOTHCS Y TALIEHTIB JUTSIYOTO BiKy. 3a3BH-
qaii y iTell BUSBIISAIOTH HIDKYE BipyCHE HaBaH-
Ta)XeHHSI, 1110 TIOB'SI3aHO 3 HU3BKOIO EKCIPECito
ACE2, perienitopa koponasipycy [3]. [Ipote po3-
BUTOK TSKKUX (popM XBOpoOH, yCKJIagHEHOI
nHeBMoHieto Ta ['PIC moxnuBuii 1y miteii [4].
Bapia6ensaicte COVID-19 cBimuuTh 11po T€, 1110
IHIUBiAyalbHA iMyHHA BigmoBiap Ha SARS-
CoV-2 Moxe BifirpaBaTé BUPILIAIBHY POJIb Y
BU3HAueHHI KiiHiuHOTO mepeldiry [5]. COVID-
19 miarHocToBaHo 3a goromoroo, sk [1JIP PHK
SARS-CoV-2 3 Ma3kiB 3 HOCa 1 pOTOTJIOTKH, TaK

The increase in the median value of IgG-N to SARS-CoV-2
was observed from the second week of the illness, reaching
1.13 [0.52; 3.17], with its maximum value at 5.68 [2.39;
8.86] within the period up to three months. Severe COVID-
19 was diagnosed in 27 children (30.68%), comprising 15
females (55.56%) and 12 males (44.44%). In the majority
of hospitalized children, IgM values at different degrees of
disease severity were positive from the first to the seventh
day of illness. In children with a severe course of SARS-
CoV-2, the median value of IgM in blood serum during this
period was 1.39 [1.36; 4.07]. There was a statistically
significant difference between the IgG levels for moderate
and severe forms on days 15-30 of the illness: 0.54 [0.21;
1.89] compared to 5.55 [4.99; 5.80], respectively (p<0.05).
In patients with both moderate and severe forms of the
disease, median values of IgG to N SARS-CoV-2 were
positive throughout the study period. A significant increase
in the median value of IgG to N SARS-CoV-2 was observed
in females from day 31 to day 90. In severe cases of the
disease, the median value of IgG to SARS-CoV-2 from three
to six months was 9.40 [7.80; 10.60], which was higher
than in patients with a moderate form of the disease - 8.72
[8.64; 8.97] (p<0.05).

Conclusions. Serological studies enable the investigation
of the immune response to SARS-CoV-2, determination of
seroconversion, and characterization of the course of
COVID-19, being crucial for epidemiological research. The
levels of IgM, IgA, and IgG to SARS-CoV-2 depend on the
disease's severity and the patient's age.

i BusBnenHsM IgM, IgA no S-antureny i N-Ginka
y CHpPOBATIli KPOBI.

Pesynsraru nocnimpkens [gM, IgA, 1gG o
SARS-CoV-2 y HaykoB1iB € cyniepewmBuMH. Jloc-
JITHAUKaMH 3 BapCceloHChKOTO YHIBEPCUTETY BU-
siBJIeHO BUIL piBHI aHTU-SIgG Ta IgM y cupoBari
KPOBI Ta CIIMHI TAIIIEHTIB JUTSYOTO BIKY 3 JIETKHM
Ta MaJIOCUMIITTOMHUM I1epediroM XBOpoOH, HIXK Y
JUTEH 3 TSHKKUM 11 BapiaHTOM, IO MOXe OyTH T10-
B'SI3aHO 3 KpaIlliM JIOKAJIBHUM iMyHiTeTOM [3].
[Tpore naykoBusiMu 3 PymyHii BcTaHOBJIEHO, 110
IgM, IgG o SARS-CoV-2 y cuposariii KpoBi Oy
BUILMH TIPH TSDKKUX (hopmax xBopoOu [6]. Tomy
JUTSL TIIHOOKOTO PO3YMiHHS IMYHHOT BiZIITOBII TPU
COVID-19 mnotpiOHI mofaibIni HAYKOBI JOCITi-
JOKEHHS 3 ypaxXyBaHHSIM KITIHIKO-€TT11eMiONIoT i9HO-
T'0 3HaYEHHSI CEPOJIOTTYHUX JIOCII[UKEHB, SIKI 3aJ1e-
xartb B anTureniB SARS-CoV-2.

L1i cepomnoriuni aHami3u HEOOXiTHI IS
NIepeBipKHU CIIPUHHITIMBOCTI 200 PE3UCTEHTHOC-
Ti 10 HACTYITHOTO TIOBTOPHOTO 3apaKeHHSI, a Ta-
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KOX BUKOPHCTOBYIOTHCS JIJIs1 CKDUHIHTY JIOHOD-
CBKOI KpOBI y nopociux. JlaHi pe3ynsrartu J10-
CIIJKEHb MOXYTh OyTH BHKOPUCTAaHUMH IS
PO3pOOKH MacUBHOI Tepamii anTuTiIaMu. Tepmi-
HU TIPOBEICHHSI JOCIIKEHB BiIIIOBITHIX IMYHO-
DIOOYITIHIB MArOTh BUPIMIAILHE 3HAYEHHS JUTS 1X
iHTeprpeTarlii Ta parioHaTbHOTO BUKOPUCTaHHS.

Busuenns kineruku IgM, IgA, IgG mae
BEJIMKE 3HAUEHHS JJISl T1arHOCTUKH, 3aXBOPIO-
BaHHs, HOTO TPUBAJIOCTI, JIIKyBaHHS, (popMyBaH-
HS TOCTIH(EKIIHHOTO IMYHITETY Ta Mpodiak-
TUKH XBOpoOwu [7-9].

[Mpupona imynnoi Bignosiai Ha SARS-
CoV-2y niteit 3 pi3HUMH KITIHIYHUMH POSIBAMH,
MOYMHAIOYN BiJl OE3CHMITOMHUX 10 KPUTHYHO
oKX popm COVID-19 norpelye nmoganbmmx
nocIipkeHb. [ eHepartis Bipyc-crierugiqyHuX aH-
THUTLI, SIKI HEUTPaJIi3ytoTh a00 OIOKYIOTh iH(EK-
ifHICTh, Ma€ BEeJIMKE 3HAUCHHs Yy (POpMyBaHHI
3aXMCHOTO IMyHITETY NMPOTH 0araTboX iHpeKmini
Ta po3poOku BakuuH [10].

Meta po6OTH - TpoaHaIi3yBaTh KiHETUKY
IgM, IgA, 1gG no SARS-CoV-2 y niTeii 3aexHO
Biz BiKy Ta TDKKOCTI Iepediry COVID-19.

MarepiaJ i MmeToau
Y po6oTi MPOBEICHO POCTIEKTHBHE JIOCITiKSH-
Hs 3a y4acti 88 miteit, xBopux Ha COVID-19
(SARS-CoV-2), sxi nikyBamuca y KHIT JIOP
"JIOAKJI "OXMATIUNT" Bix 2020 mo 2021 pik.
Ix cepenniii Bik cTanOBHB 9,4 poku (min - 1 pik,
max - 17,8 pokiB). Y rpymi crioctepexenHs Oyao
36 xmomiB (40,91%), 52 niunnu (59,10%). 3-
noMix JociipkyBanux 27 oci6 (30,68%) merr-
Kalll y CIIbCHKIM MicieBocTi, 61 auTtuHa
(69,32%) - y micTi. 3a BikoM OyJ10 BHOKPEMIICHO
TPH BIKOBI I'PyNH: Bl OXHOTO JO M'SITH POKiB
(BkIrO9HO 1-4 pokM), BiJ M'SSITH IO JECATHU
(BKITFOUHO 5-9 POKiB), BiJl JECATH JIO0 BICIMHAJI-
IITH pOKiB (BKITFOYHO 10-17 pokiB). 3a THKKICTIO
nepebiry COVID-19 copmoBano 2 rpynu: ce-
penuboTskKa dopma (61 nutuna (69,31%), 3
Hux 37 aiBuar (60,66%) ta 24 xmomi (39,34%)
Ta TsoKKu niepebir (27 mitei (30,68%), 3 HUX
15 miBuar (55,56%) 1 12 xnommuis (44,44%).
VYei nmarieHTd mianucany iHpopMoBaHy
3rojly Ha y4acTh Y JOCIiKEeHHI.

Bepudikarisi miarHo3y OasyBajiacst Ha
KJIIHIYHUX O3HAKaX roCTPoi pecripaTopHOi iH-
¢exkii 3 BusBnenHssM PHK SARS-CoV-2 ra ii
(hparMeHTiB 31 CIM3y 3 HOCA 1 POTOTIIOTKU METO-
nom [JIP 3 Bukopucranusim amrntidikaropa CFX
96 Bio-Rad. /{715t BUBUEHHS TyMOPaIbHOT JIAHKA
IMYHHOI BIJMOBiAI AUTSYOTO OpPTraHi3My Ha
SARS-Co V-2 npoBoAmIOCS TOCIIPKEHHS aHTH-
T pi3HUX KJ1aciB. Bchoro mpoanaizoBaHo piBHI
IgM, IgA TaIgG no S i N GinkiB SARS-CoV-2y
380 3pa3kax cUpOBaTKU KPOBi, BU3HAUYEHHX SIKiC-
auM MetozioM IDA 3a qorromororo cucremu Bit-
potecrt (iHaeKc mo3uTuBHOCTI 1,1).

IgA, IgM ta IgG no S i N 6inkiB SARS-
CoV-2 cupoBaTKu KpOB1 BUBYAJIUCS y Pi3HI TEp-
MiHU 1HPEKIIHHOTO Ta MOCTIHPEKIIIHOTO MPO-
uecy: 3 1-7 nens, 3 8-14 newnsb, 3 15-30 news, 3
31-90 nenb Ta 3 91- 180 nensb.

3unauenns [gM o SARS-CoV-2 BuBuanu
y pi3Hi nepioau iHdexmiitHorO Mporecy y 102
3pa3Kax CHpoBaTKH KpoBi 79 nauienTis. [loBrop-
Hi pocnimkenas IgM no SARS-CoV-2 mpoBo-
much 21 nutuHi. Tpere mocmikeHHs 0yino
MPOBEICHO JBOM MAIli€HTAM.

PiBai IgA mo SARS-CoV-2 nocnimxyBsa-
au 'y 78 3pa3kax KpoBi, 3 SKHX Il MOKa3HUK
Brepiie BuBYaBcs y 70 Malli€eHTiB, HTOBTOPHO - Y
CEeMHU TAII€HTIB, B TPETiH pa3 1el MOKa3HUK B JTH-
HaMilli OyJI0 OIIHEHO TLTHKU B OTHOTO MAIli€HTA.

[Toxa3znuk 1gG-N (Hykieokamncum) A0
SARS-CoV-2 BIpomoBK A0 CHIIKEHHS BUBYABCS
y 101 3pasky kposi. [lepuie BuU3HaYeHHS 1IHOTO
iMmyHorIoOyIniHy Oyno BukoHaHo 50 mamieHTam,
MOBTOPHO - 44, a TpeTe TOCHTIKSHHS - 7 JIITSAM.

CrarucTuyHe ONpaItoBaHHs OEePIKaHIX
Pe3yIbTaTIB MPOBOIIN 32 METOJJaMH Bapiarliii-
HOT CTaTHCTHUKM 3 BU3HAUYEHHSIM MEJiaHH Ta
kBapTiiB (Me [25%; 75% npouenTtuni]), MiHi-
MaJbHOTO (Min) Ta MAKCUMAIBHOTO (max) 3Ha-
YeHb OTPUMAHMX IMOKA3HUKIB. SIKICHI O3HAKU
IpeCTaBIeHI y BUIVISII @OCOMOTHUX Ta BiTHOC-
HUX uncen (%). MKrpynoBe MopiBHSAHHS MPO-
BOJMJIM 3 BUKOPHCTaHHSM Kputepito [lipcona
(U1 BITHOCHUX MTOKA3HUKIB) Ta KpUTEpito MaH-
Ha-YiTHI (U1 MeTiaHHUX 3Ha4YeHb). MiHIMAaIIb-
HUH piBEHb 3HAUYYIIOCTI NMpHU MepeBipii
cratuctuyHuX ganux p<0,05.
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Pe3yabTaTn it 00roBOpeHHs
Pesynbraru gocnimkens IgM 1o SARS-CoV-2 Ha
MIEPIIOMY THXKHI 3aXBOPIOBAHHS TTOKA3aJIM Cepe-
JIMHHE 3HAYEHHSI IIbOTO MOKa3HUKA Ha piBHI 0,24
[0,14; 1,39] (min-0,03, max-14,63). Ha apyromy
TrokHi (8-14 Hi) piBens IgM 10 SARS-CoV-2 3pic
BBivi 710 0,49 [0,30; 2,87] (min-0,07, max-14,63).
Hatiummii pisens I[gM 1o SARS-CoV-
2 cnioctepirascest y TepMiHi 3 15 1o 30 qus mics
NEepUINX MPOsBIB XBOpoOU Ta OyB BUIINM Yy 2,5
pasu HiX y OTIepeTHbOMY IPOMIXKKY dacy i cTa-
HoBUB 2,50 [0,56; 6,21] (min-0,07, max-12,66).
Hactynne BusHauenHs IgM no SARS-CoV-2,
nposezeHe y TepMiH 3 31 mo 90 neHs, mokasaino
YiTKe 3HW)KEHHS CEpeTMHHOTO 3HaueHHs [gM o
SARS-CoV-2 0,52 [0,19; 0,76] no moporosoro
pedepeHTHOTO 3HAUeHHS. B 00CcTeXRKEeHHUX AiTei
micng 3 Micsaus cepenuHHe 3HadeHHs IgM 1o
SARS-CoV-2 cranosuio 0,05 [0,02; 0,09] (min-
0,01, max-0,37), o € CBiTYEHHSM 3aBEpIICH-
HSIM TOCTPOTO MPOLIECY 3aXBOPIOBAHHS.
CepenunHe 3HaueHHs IgA no SARS-
CoV-2 BIpoa0BXK MEPIIOTO Ta JPYroro THKHIB
cranoswio 0,13 [0,10; 0,33] (min-0,05, max-
3,93); 0,22 [0,14; 0,40] (min-0,08, max-2,22)
BinoBiHO. HailiBuine cepennunae 3HaueHHs [gA
10 SARS-CoV-2 - 0,33 [0,24; 1,00] (min-0,13,
max-6,35) susiBneHo 3 15 o 30 nens. ITicns 30
JTHSI 3aXBOPIOBAHHS CepeIMHHE 3HaUeHHS [gA 1o
SARS-CoV-2 cranosmiio 0,24 [0,20; 0,28] (min-
0,11, max-0,35). ¥V panniii cneungivniii rymo-
panbHiit BianmoBigi SARS-CoV-2 noMiHyOTH
peakiii anTuTin [gA, sSiKi 3HAYHOO MipPOIO CTIPH-
sa10Th HerTpamizamii Bipycy [10]. Iossa IgA y
CHPOBATIII KPOBI MOXe 3'SBJISITUCS paHO, 3pOC-
TAIOUM JJOCATAE MKy Ha TPEThOMY THKHI 3aXBO-
proBaHHs [7] Ta 3HMKYBaTHCs Ha 28 1eHb [5].
Piens IgG no N SARS-CoV-2 Ha niep-
mui TKIeHb xBopoou cranoBus 0,24 [0,13;
3,58] (min-0,03, max-13,17). Hapocranus ce-
peaunHoro 3HaueHHs [gG qo N SARS-CoV-2
CIIOCTEPIraJIoCh 3 APYTOTO THXKHSI XBOPOOH 1 cTa-
Hosuio 1,13 [0,52; 3,17] (min-0,18, max-7,31)
3 KoM Horo 3HaueHHs 5,68 [2,39; 8,86] (min-
0,88, max-10,11) y mepiox 10 TPHOX MICSIIIB.
BriponoBx 1miecTu MicsIliB 1ei MOKa3HUK 3MEH-
IIMBCs OLTBINE HIXK Y J1Ba pasu 1o piBHsA 1,46 [0,57;

4,51] (min-0,12, max-12,21) y 35 narieHTiB.

HaiiBaxuBinry posb y 3aXHCTI1 BiJT MOX-
JMBHX HACTYIHHX 3apakeHb Bigirpae IgG mo S-
6inka SARS-CoV-2 [10]. ¥ Bci nepioau mociti-
JOKCHHS CepeIMHHI 3HAYSHHS aHTHTLI 10 Spike-
OLTKy HapOCTaJH 1 B MEPioA A0 TPHOX MICSIIIB
TicJIsl IepeHeceHoi XBOpoOH Oysu HaWBUITIMHU
i cranoBuiu 8,85 [8,03; 9,34] (min-0,18, max-
11,80). ITicnst TpeTHOTO MiCSIISI CIIOCTEPITAETHCS
He3HayHa TCHJICHIIIA 10 3HWKEHHS - 7,9 [6,54;
8,62] (min-0,88, max-9,88). Pe3ynpratu gocii-
JDKEHb yCiX crenu(iuHuX iIMyHOITIOOYIiHIB 10
SARS-CoV-2 y cupoBariii KpoBi MaIli€HTIB
npezacrasieHi Ha Puc. 1.

Ha BigmiHy BiJ CepeIMHHOTO 3HAYECHHS
IgG-S, nokaznuk IgG-N BUsSBHBCS BTpUUI HUXK-
UM, 10 JIa€ 3MOTY MPUITYCTUTH, 10 B iH(]EK-
[iitHOMY Tmporieci Ta oro iMyHHIH BinmoBii S-
6imok SARS-CoV-2 Binirpae BayKJIMBIlly poib
Hi N-O1JI0K, a aHTHUTLIA 10 S-OUIKY BUSBIISIFOTH-
Csl TpUBAJTIILIE, 320€3MeTyF0YN HAIIHIIINIA CTIeTH-
¢biunnmit 3axuct. 3a qannmu Weisberg SP Ta iH.,
criocTepiranacsi 3Ha4yHa HETraTWBHA KOPEISIis
tuTpiB aHTH-N IgG 3a5exHO Bif BiKy, IPUIOMY
MOJIOJII JIFO MaJld HWXKYl TUTPU aHTU-N, HIK
CTapIIi JOPOCIi, BOAHOUYAC Y TAIIEHTIB Teiar-
PUYHOI IPyTY BU3HAYAIIMCh HU3bKI THTPH aHTH-N
y BCix BikoBHX rpynax. IgG o S 6inky SARS-CoV-
2 3pOCTaIN 3 YACOM ITiCJIS TTOSIBU KJTIHIYHMX O3HAK
XBOPOOH SIK y J1iTei, Tak i B topociux [ 10]. Imynna
BIJIMOBI/TH Y JTiTEH 30epiracThCs MPOTATOM MISCTH
MICSIIIB, aJI€ JUHAMIYHO 3MIHFOETHCS, IIOCHITIOIOUN
HEWTpai3allifo BipyCy Ta BIUIMBAE HA TPUBAIICTh
iMmyHHOT mam'siti [11].

Pesynbratu nocimimkeHHs 3HaueHs [gM
10 SARS-CoV-2 3anexHo Bi TSKKOCTI mepe-
0iry mokasainu, o y OUIbIIOCTI TOCIITaTi30Ba-
HUX JiTell 3HaueHHs [gM npu pi3HUX CTYNEHsIX
TSHKKOCT1 XBOPOOU BHUSIBIISUTUCH TO3UTUBHUMH 3
MEPIIOTro IO ChOMOTO JIHSI XBOpOOH. Y miTei 3
kKM niepebirom SARS-CoV-2 cepenunne
3HaueHHs [gM y cupoBariii KpoBi y 1eii nepion
cranoBmwio 1,39 [1,36; 4,07] (min-0,11, max-
14,63). BogHouac 11e# MOKa3HUK y JITEH 3 ce-
PEeIHBO-TSDKKAM Tepedirom OyB HIDKYUM pede-
PEHTHUX 3HAYEHB 1 CYTTEBO HMKYUM 32 MOKa3-
HUK IPH TSDKKIN popmi xBopoou (p<0,05) Ta cta-
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Cepeounni snauenns IgM, IgA, IgG-N ma IgG-S y pizni nepioou ingexyitinoco npoyecy

HoBuB 0,22 [0,14; 0,58] (min-0,03, max-8,49).

AHaII3YI0YU pe3yabTaTH JAOCITIKECHb
IgM no SARS-CoV-2 y miTeii 3 cepeHbO-TsIK-
KuM 1 TsDKKUM niepedirom COVID-19 Busineno,
110 3 8 o 14 1eHs XBopoOu y JiTel HapOCTAIOTh
cepenunHi 3HaueHHs [gM 1o SARS-CoV-2icra-
HoBJyATh 0,41 [0,27; 2,73] (min-0,073, max-
12,66); 2,77 [0,36; 3,23] (min-0,073, max-6,79)
BignosiaHO (p>0,05).

Andrea Padoan Ta iH. y KOrOpTHOMY J10-
CJII/DKEHH] BCTAHOBWIIH, 110 30inbmienHs IgM i
IgG nporu SARS-CoV-2 BusiBieHo Maiixke y
BCIX TAII€HTIB Yepe3 5 THIB MiCIIs TOSIBH CUMIT-
TomiB Ta y 88% mamientiB IgM 1 B 100% oci6
IgG Oynu HaiiBummM Ha 12 nenp xBopoOwu [12].
[Toni6Hi pe3ynbTaT OTpUMAaIK A0 CITiTHUK 3 [Ta-
aii Ta HiMmeuurHu, BUSBUBIIH, 1110 aHTH-SARS-
CoV-2 IgG i NADb Oynu HU3BKUMHU TPOTATOM 7
JTHIB ITiCTIs TOYaTKy, aje yepes 14-28 nHiB micis
MOYATKY TIOSIBU CUMIITOMIB BOHU 3pociu y 100%
nanienTiB. PiBens IgM nocsr niky Ha 10-12 nenp
1 3Ha4HO 3HU3MBCA Ha 18 nenb [7]. Taka x TeH-
JICHITiSl CIOCTEPITaeThCs B IEPiOJT 3 TPETHOTO TI0
YEeTBEPTHUN THK/ICHB BiJI TOYATKY CTAI[IOHAPHOTO
JIKyBaHHS B yUYaCHHUKIB HAIIIOTO JOCIIKSHHS 3
TSOKKOIO (JOPMOIO 3aXBOPIOBAHHS: CEpEAMHHE
3HaueHHs [gM 10 SARS-CoV-2 cranoButs 4,42
[2,08; 6,38] (min-0,18, max-12,66).

VY marienTiB 000X Tpyn (32 TSHKKICTIO)
yepe3 3 micsi micis neperneceroro COVID-19
cepeaunne 3HadeHHs [gM 1o SARS-CoV-2 cra-
HoBuo 0,09 [0,05; 0,09] (min-0,01, max-0,16)
IpU cepenHii TsHKKocTi nepediry Ta 0,02 [0,02;
0,04] (min-0,02, max-0,37) npu TsDKKii Gopmi
xBopooOu (p>0,05).

Amnai3z po3noaury 3a crartio piBHiB IgM
TIOKa3aB, 110 cepenuHHi 3HaueHHs [gM mo SARS-
CoV-2 sx B XJIOMNIIB, TaKk 1 B AiBYaT Oynu I0-
3UTHBHUMH BIIPOJIOBX TMEPIIOTO Micsis o0cTe-
YKEHHSI 1 CTAHOBHWJTH Ha TIEPIIIOMY TH>KHI B JIIBYAT -
0,26 [0,14; 0,95] (min-0,03, max-14,63), y xJ1omiiiB
- 0,24 0,15; 1,78] (min-0,07, max-4,31) (p>0,05).

J1o Ipyroro THXKHS Y XJIOMIIIB CepeIMHHE
3naueHHs IgM 1o SARS-CoV-2 3pociio ynsiui i
cranosmwio 0,55 [0,35; 3,87] (min-0,087, max-
14,63). TenaeHuist 10 3pOCTaHHS [LOTO MOKA3-
HUKa y XJIOMIB criocTepiraeTbest 10 30 1Hs 00-
CTEXKCHHS, KOJIU 1IeH ITOKa3HUK CTAHOBUTH 4,52
[2,08; 6,38] (min-0,21, max-6,48). [Ticas 30 gast
3aXBOPIOBAHHSI Y XJIOMI[IB CEPEIUHHI 3HAUCHHS
IgM o SARS-CoV-2 Oynu HmxYi peepeHTHIX
3HadeHs 1 craHoBmim 0,67 [0,59; 0,75] (min-0,51,
max-0,83).

VY niBuar cepenuHHe 3Ha4eHHs [gM 10
SARS-CoV-2 y pi3Hi nepioau 10CiipKeHHs Oy-
7 HE3HAYHO HIKYI HIX y xjonuiB (p>0,05),
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npoTe, BU3HAYAIINCS TIO3UTUBHUMH B TIEPIOJ 3
30 mo 90 news i Oymu B Mexax Bix 0,49 [0,20;
2,81] (8-14 menn) no 2,02 [0,53; 5,117 (15-30
NeHb). BupoOnenns cienudiyaux Uit KOpoHa-
Bipycy IgM € THMYacoBHUM i TPU3BOAUTH JI0 3Mi-
HU 130Tumy Ha IgA ta IgG (13). 3a nanumu Hay-
KOBIIIB T€HJEPHHUX BiAMIHHOCTEW y 3HAUEHHSX
IgM no SARS-CoV-2 sik y miTei, Tak 1y 1opoc-
nmux He cnioctepiranocs [10,14].
Hocmimxenns piBaiB IgA 1o SARS-
CoV-2 y rpynax pi3HOT TSHKKOCTI mepe0iry 3a-
XBOPIOBAHHS y JITEH MOKa3aio, Mo CepPearHHI
3HAUEHHSI [[HOTO IMYHOIIOOYJIIHY Ha HEepIIOMY
THKHI XBOPOOH y TTAIIIEHTIB SIK 13 CEPETHBO-TSK-
KHM, TaK 1 3 TSDKKUM Tiepe0iroM XBopoOu Oyiu
HIDKY1 pedpepeHTHUX 3HaueHb i cranoBwim 0,11
[0,09; 0,17] (min-0,05, max-3,93); 0,33 [0,28;
0,36] (min-0,09, max-0,52) Bignosigno. Cepe-
JMHHE 3HAYEHHS IMYHOTJIOOY/TIHIB I[LOTO KIIACy
3 15 mo 30 neHp micast MOSIBY MEPIINX KITHIYHUX
O3HAaK Yy MAaII€HTIB 3 TSHKKOIO (DOPMOIO CTAHOBH-
no 1,48[0,52; 1,82] (min-0,38, max-6,35), a ce-
pEAVHHE 3HaYEHHS MOro 3HAYEHHSI B IIEH XKe I1e-
pioz y MAIi€HTIB 31 CEpeTHBOTHKKOI0 (POPMOIO
3axBOprOBaHHs OyI10 B 6,17 pa3iB HIKYE Bij TTO-
Ka3HHKa y JIiTeH 3 Tsokkoro hopmoto (p<0,05) Ta
HIDKYE peepeHTHUX 3HaueHb 1 ctaHoBmio 0,24
[0,16; 0,30] (min-0,13, max-0,33). Y naykoBux
JOCITKeHHSAX, TIpoBeeHnX y Lropixy, mamieH-
TH 3 TSDKKUM Tiepedirom COVID-19 nponemon-
CTpYBaJIH Jy’Ke 3HAYHE ITiIBUIIICHHS TUTPIB CIIe-
mudiuanx s SARS-CoV-2 cupoBatkoBux IgA
ta IgG micnst mosiBu cumnTomiB Ha 12-14 neHb.
Cuctemue BupoOJIeHHS aHTHUTLI poTH SARS-
CoV-2 po3BHBa€ETHCS B OCHOBHOMY Y TAIli€HTIB
3 TsoKKUM niepebirom COVID-19, 3 nyxe Buco-
KUMU TUTpamu IgA, gKi criocTepiratoThes y na-
I[IEHTIB 3 TOCTPHUM PECHIPaTOPHUM JUCTPEC-
CHHJIPOMOM, TOJIi SIK JIETKE 3aXBOPIOBAHHS MOXeE
OyTH IOB'A3aHE 3 THMYACOBUM BUPOOJIICHHIM
SARS-CoV- 2- cienm(igHIX aHTHTLIL, 0 MOXYTh
CTUMYITIOBaTH cIM30BY cekperito SARS-CoV-2-
crerudiunoro IgA (13). 3 apyroro mi-csiist Ta 10
90 mHs1 XBOpOOH y MarieHTiB 000X rpyn piBeHb [gA
10 SARS-CoV-2 tex OyB HETaTUBHUM.
YucieHHi TOCTIIKeHHS] Y BUBYCHH] BH-
pobnenns cnermdiganx antuTi 10 SARS-CoV-

2, BKa3ayu Ha osiBy IgA uepes 10 nHiB Biz osiBU
NEePIINX CUMITOMIB 3 HAPOCTAHHIM I[HOTO T10-
Ka3HUKa 4epe3 TPH TIKHI, 0 CHIBHAIaE 3 pe-
3yJBTaTaMU HAIIUX JIOCTIKEHB. B 0Ci0 13 Tshk-
koro popmoro COVID-19 Cervia C. Ta iH. BUs-
BWJIH, 110 cHpoBaTkoBi TuTpu IgA ta IgG, cne-
udivamX 1 cupoBarkoBoro Oika SARS CoV-
2 S, cTaroTh MO3UTUBHUMU B 3pa3Kax, OTpUMa-
HUX y CEpPEeAHbOMY uepe3 3-5 JHIB MicIs NOsSBU
cumnToMiB. Lli BiAMOBINI aHTHUTIN MOKa3aln
CUJIbHY KOPEJISIIIIO 3 TPUBAIIICTIO 3aXBOPIOBAH-
Hsl, aJie BOHU HE 3aJIe)Kalld BiJ] BIKy Ta CTaTi ma-
mieHTa. Jlyxe BUCOKI CHPOBATKOBI TUTPH S-TIPO-
teiny-crenudpiunoro IgA, ane ue IgG, xopento-
By 3 TSOKKUM SARS-CoV-2 [6,13].

Y Hammx JOCHiPKEHHSX BUSBICHO, IO Y
niteit crapmoi BikoBoi rpymu (10-17 pokiB) ce-
penunHe 3HadeHHs IgA 1o SARS-CoV-2 B Tep-
MiHi 15-30 aui cranoBmiio 0,93 [0,33; 1,74] (min-
0,26, max-6,35). BomHouac y niteii Bikom 5-9 pokiB
cepenunne 3Ha4eHHs [gA 10 SARS-CoV-2 cknano
0,22 [0,14; 0,33] (min-0,13, max-0,52) (p>0,05).
B iHmmMx BiKOBHX Trpymnax y pi3Hi mepioau
JOCITKEHHS cepetnHH1 3HadeHHs IgA 1o SARS-
CoV-2 Oy HIDKYHMH pe(hepeHTHNX 3HAYCHb.

Po3nopain 3a craTTio 1MOKa3as, 110 Y diB-
9aT Ta XJOMI[B iarHOCTUYHUMH BHUSBHIINCH
tutpu IgA no SARS-CoV-2 3a nepion 3 15 no
30 nens i cranoBmu 0,26 [0,18; 0,32] (min-0,13,
max-6,35) 1 1,00 [0,49; 1,57] (min-0,38, max-
1,82) Biamosigno, (p>0,05). Hammi pesynsratu
nociimkerb [gA 1o SARS-CoV-2 mokasanu Bif-
CYTHICTh T€HAEPHOI 3aJIEKHOCTI, 10 CITIBIIAa€e
3 JaHUMU HaykoB1iB 31 LlIBelnapii.

LlikaBrMU € pe3ynsTaTh JocuimpkeHs [gG
10 N SARS-Co V-2 BiAnoBiAHO 10 TSXKKOCTI Tie-
pebiry COVID-19. Cepenunni 3nauenns IgG 1o
N SARS-CoV-2 y narieHriB 3 TSKKO0 (pOpMOr0
COVID-19 napocranu 3 apyroro TvxHs (8-14
nHiB) 1 cranoBwm 2,34 [0,33; 3,41] (min-0,11,
max-4,92) i 1o Tprox Mmicsmis 5,50 [3,51; 7,40]
(min-1,52, max-9,30).

VY narfieHTiB 3 CEPEAHBOTIKKUM Nepeoi-
roM XBOpoOu cepenunHi 3HaueHHs [1gG mo N
SARS-CoV-2 ne 6ynu Bucokumu: 1-7 neHs -
0,24 [0,12; 2,90] (min-0,03, max-8,37), 8-14 -
1,11 [0,65; 1,82] (min-0,08, max-5,53), 15-30 -
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0,54 [0,21; 1,89] (min-0,18, max-3,90). BogHo-
gac 3 31 1o 90 nHs cepenuHHE 3HAYCHHS OYyII0
HaliBumMM 1 cranoBuio 5,85 [3,19; 8,59] (min-
0,88, max-10,11). 3Ha4y0r0 PI3HUILT MiXK TIO-
kasHukamu 1gG o N cepeaHboi TSKKOCTI Ta
TSDKKOT popmu Oyona e Ha 15-30 neHs 3axBo-
proBanus: 0,54 [0,21; 1,89] nmpotu 5,55 [4,99;
5,80] BigmosinHO, (p<0,05).

VY namieHTiB sIK 13 CEPEHBOTSHKKUMH, TaK
13 TOKKUMH (hopMamMu XBOPOOH, CepeTHHI 3Ha-
yeHHs [gG 10 N SARS-CoV-2 Oynu no3utuBHU-
MH B ycl Nepiofy JOCIiKEHHS, 1, HaBiTh, MICIs
BUJTyXKaHHS depe3 Tpu micsii: 1,51 [0,59; 3,44]
(min-0,12, max-6,06) ta 1,46 [0,47; 5,04] (min-
0,19, max-12,21) BianosinHo (p>0,05) (Puc. 2).

[Tpu BuBuenni IgG 1o N SARS-CoV-2
CTHIOCTEpIralych MeBHI TeHJEPHI 0COOINBOCTI.
[IpakTu4Ho y BCi (OKpiM OIHOTO) TEpioan J1o-
caimxenb piBeHb I1gG no N OyB HecyTTeBO
(p>0,05) BummM y XJIOMIIB, HIX y AiBYaT. 30-
Kpema: cepenunHe 3HaueHHs [gG 1o N SARS-
CoV-2 na nepmomy tmkHi - 0,20 [0,14; 5,19]
(min-0,08, max-13,17) y miBuat nporu 0,38
[0,14; 1,92] (min-0,03, max-6,44) y XJomiiiB; Ha
JpyroMy THXKHI AOCTIDKeHHs y aiByar - 0,76
[0,29; 1,59] (min-0,11, max-4,90), a y XJIomiB -

1

[l S IR VN CURY e R v IV R ]

3,05 [1,15; 4,07] (min-0,08, max-5,53); y niepi-
on 15-30 gniB - 2,45 [0,54; 5,50] (min-0,18, max-
5,86) ta 3,06 [1,02; 5,44] (min-0,18, max-7,31)
BinmoBigHO. [Ipore y mepion 3 31 mo 90 s
CTIOCTEPITaIOCs 3HAUHE 3POCTAHHS CEPEUHHOTO
3HayeHHs [gG 1o N SARS-CoV-2 y niBuar, sike
cranoBwio 7,52 [5,68; 9,48] (min-4,98, max-
10,11), Ha BiAMIHY BiJ XJIOMI[IB, Y SKHUX
BiZIOYJIOCH 3HMKEHHSI I[LOTO MMOKA3HUKA JIO0 PiB-
Ha 1,40 [1,14; 1,46] (min-0,88, max-1,52),
(p<0,05) (Puc. 3). ¥ nocrynHux jiTepaTypHUX
JAaHUX OIMMCAHO MO3UTHBHI pesynbratu 1gG o
TPBOX MicALIB ocTiH(eKiiHoTO mporecy [15].

[Tpu Tsoxkux popmax xsopoodu IgG no
N SARS-CoV-2 3'sBas110TECS HIBUAKO T HA MEP-
IIOMY THXHI XBOpoOu € BuiumH, Hixk 1gG 1o S
SARS-CoV-2. O6uaBa iMyHOTTI00yI1iHI BUSIBIISI-
IOTHCSI TO3UTUBHUMU B TEPMiHI JOCITPKEHHS JI0
IIECTH MICAILIB, IPU BUKJIIOYEHHI MOXKITUBOCTI
BTOPHHHOTO 1H(iKyBaHHA. PesynpraTn Hammx
JOCIIDKeHb CIIBIAJa0Th 3 AJaHUMHU Jacobsen
EM ra i1. Ta Maniu I Ta iH., JeMOHCTpYyIOYH T€,
110 IMyHHA BiJIMTOBI/Ib Y JiTe 30epiraeThcs mpo-
TAroM 6-12 MiCsI1iB, aJIe TMHAMIYHO 3MIHIOETHCS
B SIKOCTI 3 NMPOTPECYOU0I0 HEeHTpamizaliero,
HIMPOTOIO Ta A03piBaHHAM mam'siTi [6,11]. Y mi-

9.40

8,72

7.90 7.91

6.79

3.85 K45 50

1.46

OlgG-S OlgG-N

Puc. 2

Cepeounni snauenns IgG-S ma IgG-N 0o SARS-CoV-2 y pizui nepioou iHghekyiiino2o npoyecy 3anexicHo 6io
misiickocmi nepebicy xeopoou
* - pi3HUYsL 00CMOGIPHA MINC CEPEOHbOMSNCKUM MA MANCKUM nepedicom xeopoou wodo IgG-N (p<0,05)
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Teil BUSABJIEHO MEHIIHI criekTp aHTU-SARS-
CoV-2-cnienuiuHi aHTHTINA, TIEPEBAXKHO FeHE-
pytoui [gG, cienudiuni 11 S-Oinka, ane He s
N-6inka [10].

3a pe3yinbTaTaMH HAIIUX JOCIIKEHb
IgG mo S SARS-CoV-2 BiIMOBIAHO 0 TAKKOCTI
nepebiry COVID-19 BusiBneHo, mo y aitei 3
II€I0 HETYTOI0, SIK TIPU TSHKKUX, TaK 1 TIPH Ce-
PEeIHBO-TSDKKUX il (hopMax, CriocTepirajoch moc-
TiliHE 3pOCTaHHS MOTO CEPEAMHHOTO 3HAYCHHS
JI0 TPHOX MICSAIIIB JOCTIAHOTO niepiony. OmHaK,
HaliBuIle cepenuHHe 3HadeHHs 9,40 [7,80;
10,60] (min-6,20, max-11,80) IgG no S SARS-
CoV-2 BUSIBIICHO Y TTALIIEHTIB 3 TSHKKOIO (hOPMOTO
xBopoOu B iepion 3 31 1o 90 aHs 1O CIiHKeHHS,
TOJI SIK Y JITEH 13 CePEeAHBOTSIKKOIO (POPMOIO TIeH
noka3Huk OyB Ha piBHI 8,72 [8,64; 8,97] (min-
0,18, max-9,32). [Ipu TsxKHUX hopMax XBopooOu
y Tepiol JOCHiIKEeHHS Bl TPHOX MICSIIB 10
IIECTH MiCALIB cepenuHHe 3Ha4deHHs 1gG 1o S
SARS-CoV-2 cranosuio 7,91 [7,90; 8,97] (min-
6,98, max-9,88) 1 Oyno He3HauHO ButmM (p>0,05),
HIXK y TMAIIIEHTIB 31 CEPEAHBO-TSHKKUAM TIepedirom
XBOpoou - 6,79 [6,11; 8,49] (min-0,88, max-9,15)
y 1eit xe nepion (Puc. 2).

[TpogiBm nopiBusiHHs IgG 10 S SARS-
CoV-2 3a cTarTio, HaMU BUSIBIIEHO, 1110 CEPEANH-

Hi 3HaueHHs [gG 1o S SARS-CoV-2 Oynu mo3u-
TUBHUMH BIIPOJOBXK JOCIIHOTO TEPIONy SIK B
XJIOTIIB, TaK 1 B JAiBYAT, MPHUOMY Yy OLIBIIOCTI
nepiofiB (OKpiM OCTAaHHBOTO) 13 HE3HAYHO BHU-
UMW 3HAYCHHSMHU Y JiBYAT, HIXK y XJIOMIIIB
(p>0,05). Ilpu ¥oro mocTiitHOMY 3pOCTaHHI B
yCiX TMAI€HTIB BUSBICHO, 110 HAWBUIIMM IICH
noka3HuK OyB y Tepmini 3 31 o 90 neHs y niBgar
-9,32[8,72;9,40] (min-8,64, max-11,80), mpotu
6,20[3,19; 7,59] (min-0,18, max-8,97) - y xJyomn-
1B B 11e# ke repion. [Ipore y XJomniiiB BiH yTpH-
MYBaBCS JOCTATHHO BHCOKHM JIO KIHIIS TIEPioTy
crioctepekeHHs (OUThIe 3 MICAIIIB) Y 3HAUCHHI
8,25[7,95; 8,57] (min-1,70, max-9,88) (Puc. 3).
Amnauti3 po3noniny 3a BikoM piBHiB IgG N ra IgG
S 1o S SARS-CoV-2 noka3sas, 1110 HaBHIIII T10-
Ka3HUKH CEPETMHHOTO 3HaYE€HHS 000X IMYHOIIIO-
OyumiHiB Oy BUSIBIIEH] y BIKOBiM rpyti aiteit 10-
17 pokiB 3 31 o 90 nmens: 9,32 [7,76; 10,56]
(min-6,20, max-11,80) IgG S ta 5,85 [4,98; 9,30]
(min-1,52, max-10,11) IgG-N no SARS-CoV-2.
Hocnimkenns piBHiB [gG N ta [gG S mokazanm
TpHUBAIy HasIBHICTD iX y MAIIEHTIB Pi3HUX BiKO-
BUX T'PyM 3 pi3HUM mepedirom xBopoodu. Tak, y
tepMini 3 91 o 180 neHs y aiTeii BikoM Bijg of-
HOTO JIO I'ATH POKiB cepennHHe 3HaueHHs 1gG-
S cranoBuo 8,53 [7,81; 9,01] (min-6,98, max-
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Cepeounni snauenns IgG-S ma IgG-N 0o SARS-CoV-2 y pizui nepiodu ingexyitiho2co npoyecy 3a1excrHo 6io cmami
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Cepeounni snauenns 1gG-S ma IgG-N 0o SARS-CoV-2 y pisni nepioou ingekyitinoeo npoyecy y oimeil mpbox 6IKOSUX pyn

9,14),1gGN-1,56[1,01; 4,32] (min-0,20, max-
6,06); y mite#t 5-9 pokis BignosigHo 7,08 [6,20;
8,31] (min-5,91, max-9,14) ta 2,97 [1,24; 4,29]
(min-0,59, max-6,06); y mireit 10-17 pokis 7,73
[6,57; 8,51] (min-0,88, max-9,88) ta 1,21 [0,47,
4,51] (min-0,12, max-12,21) BiamosigHo (Puc. 4).

[HO3eMHMMHU HayKOBISIMH JI0CIIi/IKEHO,
mo npu gerkux ¢popmax SARS-CoV-2 IgA Ta
IgM 3'9BNISIIOTBCS 3 IPYTOro THKHS 3aXBOPIOBAH-
Hi 1 iXHA HasBHICTH € HeTpHuBaJiiow. Ha mpoTu-
Bary y HaImi€eHTIB 3 TSHKKUM Tepedirom XBopoou
sk IgA, Tak IgM 3'aBnstoThCS MIBHIIE, IPOTE
TpuBaime BusBistoTees 1gG [12].

PetenpHe monepenHe BUBYCHHS KIHETH-
KM pi3HUX i30THMiB aHTUTLT 10 SARS-CoV-2
CTaHe 3aroPyKOI0 TOLULIEHOTO BUKOPUCTAHHS pe-
3yJBTATIB JUTSl IIaTHOCTHKH, JIIKYBaHHS Ta MPO-
¢inakTuku XxBopoodu [7].

BuchnoBku

1. Ceponoriuai 0CIiPKSHHS JT03BOJISIFOTH BUB-
4aty iMyHHY Binnosigs Ha SARS-CoV-2, Bu3Ha-
YUTH CEPOKOHBEPCIIO Ta XapaKTepHU3yBaTH Tic-
peb6ir COVID-19 i € BaxJIMBUMH /IS €1T11EMiO0-
JIOTIYHHX JOCIIIKEHD.

2. Haiipumuit piers IgM 1o SARS-CoV-2 ni-

arHOCTOBAHO y MAaII€HTIB 3 TSHKKUM Mepedirom
315 10 30 nHs XBOpPOOH 13 CEPEAMHHUM 3HAYECH-
HsiM 4,42[2,08; 6,38], sikuii 3HAYHO 3HUKYETHCS
micyst 90 JHS Bif MOYATKY 3aXBOPIOBAHHS.
3.I1gA no SARS-CoV-2 Bumii peepeHTHUX 3HA-
YEHb 3'ABIISAIOTHCA 3 APYTOro THXKHS XBOPOOH Y
HAII€HTIB 3 TSHKKOIO (POPMOIO XBOPOOH, TOJI SIK
y TALIEHTIB 3 CEPETHBOTHKKOIO (POPMOTO 3aXBO-
pIOBaHHS piBEHb IIMX IMYHOTIIOOYIiHIB HE Tie-
peButye Hopmu. Ha nepiiomy THXHI XBOpoOH
IgA no SARS-CoV-2 HeraruBHHI y TAIIEHTIB
SIK 3 CEPEAHBOTSKKUM, TaK 1 3 TSHKKUM Tepedirom
xBopoou (p<0,05). Cepenunne 3naueHHs [gA 1o
SARS-CoV-2 y Bikosiii rpymi 10-17 pokiB Ha
15-30 nenwr xBopoOu Oyso MiarHOCTHYHUM Ha
NPOTHBAry HETaTUBHOMY pe3yJIbTaTy y IiTei Bi-
koM 5-9 pokiB (p>0,05).

4. Panns mosiBa Ta TpuBasa HasBHICTH IgG 110
N-Ta IgG no S-6inka SARS-CoV-2 y kpoBi crio-
cTepiraeThbcs B ycix namieHTiB. [Ipore cepenun-
He 3HaueHHs [gG-S € BumuM y Bei epioau J1o-
CIIDKEHHS, 3 HAMBUIIIMM HOT0 ITOKA3HUKOM 8,85
[8,03; 9,34] 10 TpHOX MiCSIIiB MOCTIH(EKIIITHOTO
npouecy. Takox cepenunne 3HaueHHs 1gG-S e
HAMBHIIMM MIPH TSDKKUX (pOpMax y JiBYaT B Te-
pioa 3 31 mo 90 neHs.
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KINETICS OF IGM, IGA, IGG TO SARS-COV-2 IN CHILDREN WITH COVID-19
IN LVIV REGION IN DIFFERENT PERIODS OF THE INFECTIOUS PROCESS
DEPENDING ON THE SEVERITY OF THE COURSE AND AGE

Introduction
SARS-CoV-2 infection in children is characterized
by a much milder course compared to adults. In
the majority of cases, it is asymptomatic or
characterized by clinical signs of acute
respiratory infection [1,2]. One hypothesis for
the milder course of COVID-19 in children is
the protective effect of cross-reactive antibodies
from other coronaviruses (HCoV), more
commonly encountered in pediatric patients.
Typically, children demonstrate lower viral loads
associated with the low expression of ACE2, the
coronavirus receptor [3]. However, the
development of severe disease, complicated by
pneumonia and ARDS, can occur in children as
well [4]. The variability of COVID-19 indicates
that individual immune response to SARS-CoV-
2 may play a crucial role in determining the
clinical course [5]. COVID-19 is diagnosed
using both PCR for SARS-CoV-2 RNA from
nasal and oropharyngeal swabs and the detection
of IgM and IgA against S antigen and N protein
in serum.

The results of studies on IgM, IgA, and
IgG responses to SARS-CoV-2 in researchers are
contradictory. Researchers from the University
of Barcelona found higher levels of anti-S IgG
and IgM in the serum and saliva of pediatric
patients with mild or asymptomatic courses of
the disease compared to children with a severe
variant, suggesting a potentially better local
immunity [3]. However, scientists from Romania
found that IgM and IgG to SARS-CoV-2 inserum
were higher in severe cases of the disease [6].
Therefore, for a comprehensive understanding of
the immune response to COVID-19, further
scientific research is needed, taking into account
the clinical and epidemiological significance of
serological studies, which depend on the antigens
of SARS-CoV-2.

These serological analyses are essential
for assessing susceptibility or resistance to
subsequent reinfection and are also used for

screening donor blood in adults. The results of
these studies can be utilized in the development
of passive antibody therapy. The timing of
investigations of relevant immunoglobulins is
crucial for their interpretation and rational use.

The study of the kinetics of IgM, IgA, and IgG
is crucial for the diagnosis, understanding of the
disease, its duration, treatment, the development
of post-infection immunity, and disease
prevention [7-9].

The nature of the immune response to
SARS-CoV-2 in children with various clinical
manifestations, ranging from asymptomatic to
critically severe forms of COVID-19, requires
further investigation. The generation of virus-
specific antibodies that neutralize or block
infectivity plays a crucial role in the development
of protective immunity against various infections
and the design of vaccines [10].

The study aims to analyze the kinetics of
IgM, IgA, and IgG to SARS-CoV-2 in children
based on age and the severity of COVID-19.

Materials and Methods

A prospective study was conducted involving 88
children with COVID-19 (SARS-CoV-2), treated
at the "Lviv City Pediatric Clinical Hospital
"OKHMATDYT" from 2020 to 2021. Their
average age was 9.4 years (min - 1 year, max -
17.8 years). Within the study cohort, there were
36 individuals identified as male, constituting
40.91%, and 52 individuals identified as female,
constituting 59.10%. Among the investigated
individuals, 27 individuals (30.68%) resided in
rural areas, while 61 children (69.32%) lived in
urban settings. Three age groups were
distinguished: the first group - aged one to five
years (inclusive, 1-4 years); the second group -
from five to ten years (inclusive, 5-9 years); the
third group - from ten to eighteen years
(inclusive, 10-17 years). Based on the severity
of COVID-19, two groups were formed:
moderate-severity group (61 children, 69.31%,
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including 37 females (60.66%) and 24 males
(39.34%) and severe-severity group (27 children,
30.68%, including 15 females (55.56%) and 12
males (44.44%).

All patients signed informed consent to
participate in the study.

The diagnosis verification was based on
clinical signs of acute respiratory infection with
the detection of RNA SARS-CoV-2 and its
fragments from nasal and oropharyngeal swabs
using PCR with the CFX 96 Bio-Rad amplifier.
To explore the humoral aspect of the immune
response in children with SARS-CoV-2,
antibodies of various classes were investigated.
The levels of IgM, IgA, and IgG to S and N
proteins of SARS-CoV-2 were analyzed in 380
serum samples using a qualitative method of
indirect immunofluorescence assay (IFA) with
the VITROTEST system (positivity index 1.1).
IgA, IgM, and IgG to S and N proteins of SARS-
CoV-2 in serum were studied at different periods
of the infectious and post-infectious process:
from days 1-7, 8-14, 15-30, 31-90, and 91-180.
Levels of IgM to SARS-CoV-2 were studied at
various stages of the infectious process in 102
serum samples from 79 patients. Repeat
investigations of IgM to SARS-CoV-2 were
conducted for 21 children. A third study was
carried out for two patients.

IgA levels to SARS-CoV-2 were examined
in 78 blood samples, with this indicator initially
studied in 70 patients and repeated in seven
patients, and the dynamic assessment of this
indicator was conducted only for one patient.

The IgG-N (nucleocapsid) index to
SARS-CoV-2 was studied in 101 blood samples
throughout the research. The first determination
of this immunoglobulin was performed for 50
patients, repeated for 44, and the third
investigation was conducted for 7 children.

Statistical analysis of the obtained results
was carried out using methods of variation
statistics with the determination of medians and
quartiles (Me [25%; 75% percentile], minimum
(min), and maximum (max) values of the
obtained indicators. Qualitative characteristics
are presented as absolute and relative numbers

(%). Intergroup comparisons were made using
the Pearson criterion (for relative indicators) and
the Mann-Whitney criterion (for median values).
The minimum level of significance in statistical
data testing was set at p<0.05.

Results and Discussion
The IgM to SARS-CoV-2 findings during the
initial week of the illness showed a median value
of this parameter at 0.24 [0.14; 1.39] (min-0.03,
max-14.63). By the second week (8-14 days),
there was a twofold increase in the [gM to SARS-
CoV-2 level, reaching 0.49 [0.30; 2.87] (min-
0.07, max-14.63).

The highest level of IgM for SARS-Co V-
2 was observed in the period from 15 to 30 days
after the onset of the disease, and it was 2.5 times
higher than in the previous time interval,
reaching 2.50 [0.56; 6.21] (min-0.07, max-
12.66). The subsequent determination of IgM for
SARS-CoV-2, conducted from day 31 to 90,
showed a significant decrease in the median
value of IgM for SARS-CoV-2 to 0.52 [0.19;
0.76], approaching the threshold reference value.
In examined children after 3 months, the median
value of IgM for SARS-CoV-2 was 0.05 [0.02;
0.09] (min-0.01, max-0.37), indicating the
completion of the acute disease process.

The median IgA values for SARS-CoV-
2 were 0.13 [0.10; 0.33] (min-0.05, max-3.93)
during the initial week and 0.22 [0.14; 0.40]
(min-0.08, max-2.22) in the second week. The
highest median value of IgA for SARS-CoV-2,
0.33 [0.24; 1.00] (min-0.13, max-6.35), was
detected from day 15 to 30. After 30 days of
illness, the median value of IgA for SARS-CoV-
2 was 0.24 [0.20; 0.28] (min-0.11, max-0.35).
In the early specific humoral response to SARS-
CoV-2, IgA antibody reactions dominate,
significantly contributing to virus neutralization
[10]. The presentation of IgA in serum can occur
early, reaching its peak in the third week of
illness [7] and decreasing by day 28 [5].

The level of IgG to N SARS-CoV-2 in
the first week of illness was 0.24 [0.13; 3.58]
(min-0.03, max-13.17). An increase in the
median value of IgG to N SARS-CoV-2 was
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observed from the second week of illness,
reaching 1.13 [0.52; 3.17] (min-0.18, max-7.31)
with its peak value of 5.68 [2.39; 8.86] (min-0.88,
max-10.11) within the three months. Over six
months, this indicator decreased by more than two
times to the level of 1.46 [0.57; 4.51] (min-0.12,
max-12.21) in 35 patients.

IgG to the S protein of SARS-CoV-2
plays a crucial role in protecting against potential
reinfections (10). Throughout the study periods,
median values of antibodies to the Spike protein
increased, reaching their highest levels in the
three months following the illness at 8.85 [8.03;
9.34] (min-0.18, max-11.80). After the third
month, a slight tendency towards decrease was
observed at 7.9 [6.54; 8.62] (min-0.88, max-
9.88). The results of the study on all specific
immunoglobulins to SARS-CoV-2 in patients'
serum are presented in Figure 1.

In contrast to the median value of IgG-
S, the IgG-N index was found to be three times
lower, suggesting that in the infection process
and its immune response, the S protein of SARS-
CoV-2 plays a more critical role than the N
protein, and antibodies to the S protein persist
longer, providing more reliable specific
protection. According to Weisberg SP et al., a
significant negative correlation of anti-N IgG
titers depending on age was observed, with
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Fig. 1

younger individuals having lower anti-N titers
than older adults, and pediatric patients showing
low anti-N titers across all age groups. IgG to the
S protein of SARS-CoV-2 increased over time after
the appearance of clinical symptoms in both
children and adults [10]. Immune response in
children persists for six months but dynamically
changes, enhancing virus neutralization and
influencing the duration of immune memory [11].

The results of the study on IgM values for
SARS-CoV-2 based on the severity of the course
showed that in the majority of hospitalized children,
IgM values were positive from the first to the seventh
day of illness. In children with severe SARS-CoV-2,
the median value of IgM in serum during this period
was 1.39 [1.36; 4.07] (min-0.11, max-14.63).
Meanwhile, this indicator in children with a moderate
course was lower than reference values and
significantly lower than the severe form (p<0.05),
amounting to 0.22 [0.14; 0.58] (min-0.03, max-8.49).

Analyzing the results of [gM research on
SARS-CoV-2 in children with moderate and
severe COVID-19, it was found that from the
8th to the 14th day of'illness, median IgM values
to SARS-CoV-2 increase in children, amounting
t0 0.41[0.27; 2.73] (min-0.073, max-12.66) and
2.77 [0.36; 3.23] (min-0.073, max-6.79),
respectively (p>0.05).

In a cohort study, Andrea Padoan et al.
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Median values of IgM, IgA, 1gG-N, and 1gG-S at different stages of the infection process
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found that an increase in IgM and IgG against
SARS-CoV-2 was detected in almost all patients
by day 5 after symptom onset, with 88% of
patients having the highest IgM levels and 100%
having the highest IgG levels on day 12 of illness
[12]. Similar results were obtained by researchers
from Italy and Germany, revealing that anti-
SARS-CoV-2 IgG and NAb were low within 7
days of onset but increased in 100% of patients
by days 14-28 after symptom onset. IgM levels
peaked on days 10-12 and significantly
decreased by day 18 [7]. This pattern becomes
evident during the third to fourth weeks
following the initiation of hospitalization in
participants of our study experiencing a severe
form of the disease, with the median IgM value
for SARS-CoV-2 recorded at 4.42 [2.08; 6.38]
(min-0.18, max-12.66).

In patients from both cohorts (differing
in disease severity), three months post-COVID-
19, the median IgM value for SARS-CoV-2 was
0.09 [0.05; 0.09] (min-0.01, max-0.16) for the
moderate group and 0.02 [0.02; 0.04] (min-0.02,
max-0.37) for the severe form (p>0.05).

Analysis of the distribution of IgM levels
by gender revealed that median IgM values for
SARS-CoV-2, both in males and females, were
positive during the first month of examination.
Specifically, during the first week, the values
were 0.26 [0.14; 0.95] (min-0.03, max-14.63) in
females and 0.24 [0.15; 1.78] (min-0.07, max-
4.31) in males (p>0.05).

By the second week, median IgM values
to SARS-CoV-2 in males doubled, reaching 0.55
[0.35;3.87] (min-0.087, max-14.63). The pattern
of elevation in this parameter among males is
noticeable until the 30th day of examination,
peaking at 4.52 [2.08; 6.38] (min-0.21, max-
6.48). Beyond the 30-day mark of the illness,
the median IgM values for SARS-CoV-2 inmales
dropped below the reference values, registering at
0.67[0.59; 0.75] (min-0.51, max-0.83).

In females, median IgM values to SARS-
CoV-2 during different study periods were slightly
lower than in males (p>0.05). However, they were
positive from day 30 to 90 and ranged from 0.49
[0.20;2.81] (8-14 days) t0 2.02 [0.53; 5.11] (15-30

days). The generation of coronavirus-specific [gM
is transient and results in a shift to IgA and IgG
isotypes [13]. According to scientists, there were
no gender differences in IgM levels to SARS-CoV-
2 in both children and adults [10,14].

The study of IgA levels to SARS-CoV-2
in groups with different severity of disease in
children showed that median values of this
immunoglobulin in the first week of illness in
patients with moderate and severe disease were
lower than reference values, amounting to 0.11
[0.09;0.17] (min-0.05, max-3.93) and 0.33 [0.28;
0.36] (min-0.09, max-0.52), respectively. The
median value of this immunoglobulin from 15
to 30 days after the first clinical symptoms
appeared in patients with a severe form was 1.48
[0.52; 1.82] (min-0.38, max-6.35), and its value
in this period in patients with a moderate form
was 6.17 times lower than in children with a
severe form (p<0.05) and lower than reference
values, amounting to 0.24 [0.16; 0.30] (min-0.13,
max-0.33). In studies conducted in Zurich,
patients with a severe course of COVID-19
demonstrated a significant increase in titers of
SARS-CoV-2-specific serum IgA and IgG on
days 12-14 after symptom onset. Systemic
production of antibodies against SARS-CoV-2
mainly occurs in patients with a severe course
of COVID-19, with very high titers of IgA
observed in patients with acute respiratory
distress syndrome, while mild illness may be
associated with temporary production of SARS-
CoV-2-specific antibodies, which can stimulate
mucosal secretion of SARS-CoV-2-specific IgA
[13]. From the second month to 90 days after the
onset of the illness in patients of both groups, the
level of IgA to SARS-CoV-2 remained negative.

Various investigations on the development
of specific antibodies to SARS-CoV-2 have
indicated the appearance of IgA around 10 days
from the onset of initial symptoms, with an
increase observed over three weeks, aligning
with the outcomes of our research. In individuals
with severe COVID-19, such as those studied
by Cervia C. et al., serum titers of IgA and IgG
specific to the SARS-CoV-2 S protein became
positive in samples obtained on average 3-5 days
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after symptom onset. These antibody responses
showed a strong correlation with the duration of
the illness but were independent of the patient's
age and gender. Particularly high serum titers of
S-protein-specific IgA, but not IgG, correlated
with severe SARS-CoV-2 infection [6,7].

In our research, we found that in children
of the older age group (10-17 years), the median
value of IgA to SARS-CoV-2 between 15-30
days was 0.93 [0.33; 1.74] (min-0.26, max-6.35).
Meanwhile, in children aged 5-9 years, the
median IgA value to SARS-CoV-2 was 0.22
[0.14; 0.33] (min-0.13, max-0.52) (p>0.05). In
other age groups and at different stages of the
study, median IgA values for SARS-CoV-2 were
lower than the reference values.

Gender distribution revealed that IgA
titers to SARS-CoV-2 were diagnostic in both
females and males during the period from 15 to
30 days, with values of 0.26 [0.18; 0.32] (min-
0.13, max-6.35) and 1.00 [0.49; 1.57] (min-0.38,
max-1.82), respectively (p>0.05). Our research
results on IgA to SARS-CoV-2 demonstrated no
gender dependence, consistent with findings
from Swiss scientists.

Interesting results were obtained from the

investigation of IgG to N SARS-CoV-2 based
on the severity of COVID-19. Median IgG values
to N SARS-CoV-2 in patients with severe
COVID-19 increased from the second week (8-
14 days) and were 2.34 [0.33; 3.41] (min-0.11,
max-4.92) up to three months, where it reached
5.50[3.51; 7.40] (min-1.52, max-9.30).

In patients with moderate disease,
median IgG values to N SARS-CoV-2 were not
high: 1-7 days - 0.24 [0.12; 2.90] (min-0.03, max-
8.37), 8-14 days - 1.11 [0.65; 1.82] (min-0.08,
max-5.53), 15-30 days - 0.54 [0.21; 1.89] (min-
0.18, max-3.90). However, from day 31 to 90,
the median value was highest and amounted to
5.85 [3.19; 8.59] (min-0.88, max-10.11). The
significant difference between the IgG values for
moderate severity and severe forms was only on
days 15-30 of the illness: 0.54 [0.21; 1.89] versus
5.55[4.99; 5.80], respectively (p<0.05).

In patients with both moderate and severe
forms of the disease, median IgG values to N
SARS-CoV-2 were positive throughout the study
period and even after recovery at three months:
1.51[0.59; 3.44] (min-0.12, max-6.06) and 1.46
[0.47;5.04] (min-0.19, max-12.21), respectively
(p>0.05) (Figure 2).
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Fig. 2

Median values of IgG-S and IgG-N to SARS-CoV-2 at different stages of the infectious process depending on the
severity of the disease
* - The difference is statistically significant between moderate and severe disease courses regarding IgG-N (p<0.05)
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While investigating IgG against N
SARS-CoV-2, certain gender-specific features
were observed. In almost all (except one) study
periods, the level of IgG against N was
nonsignificantly (p>0.05) higher in males than
in females. Specifically, the median value of IgG
to N SARS-CoV-2 in the first week was 0.20
[0.14; 5.19] (min-0.08, max-13.17) in females
compared to 0.38 [0.14; 1.92] (min-0.03, max-
6.44) in males; in the second week of the study,
in females, it was 0.76 [0.29; 1.59] (min-0.11,
max-4.90), and in males, it was 3.05 [1.15; 4.07]
(min-0.08, max-5.53); in 15-30 days, it was 2.45
[0.54; 5.50] (min-0.18, max-5.86) and 3.06 [1.02;
5.44] (min-0.18, max-7.31), respectively.
However, in the period from 31 to 90 days, a
significant increase in the median value of IgG
to N SARS-CoV-2 was observed in females,
reaching 7.52 [5.68; 9.48] (min-4.98, max-
10.11), unlike in males, where this indicator
decreased to the level of 1.40 [1.14; 1.46] (min-
0.88, max-1.52) (p<0.05) (Figure 3). Positive
results of IgG up to three months post-infection
process have been described in available
literature [15].

In severe forms of the disease, IgG to N
SARS-CoV-2 appears quickly and in the first week
of the disease is higher than IgG to S SARS-CoV-
2. Both immunoglobulins remain positive during
the study period of up to six months, excluding the
possibility of secondary infection. Our research
results align with the findings of Jacobsen EM et
al. and Maniu I et al., demonstrating that the
immune response in children persists for 6-12
months but dynamically changes in terms of
progressing neutralization, breadth, and memory
maturation [6,11]. Children were found to have a
narrower spectrum of anti-SARS-CoV-2-specific
antibodies, predominantly generating S-protein-
specific IgG, not N-protein-specific [10].

According to the results of our study, IgG
to S SARS-CoV-2, based on the severity of
COVID-19, revealed that in children with this
disease, both in severe and moderate forms, there
was a continuous increase in its median value
up to three months of the study period. However,
the highest median value of 9.40 [7.80; 10.60]

(min-6.20, max-11.80) IgG to S SARS-CoV-2
was found in patients with a severe form of the
disease from 31 to 90 days of the study, while in
children with a moderate form, this indicator was
at the level of 8.72 [8.64; 8.97] (min-0.18, max-
9.32). In severe forms of the disease, during the
study period from three to six months, the median
value of IgG to S SARS-CoV-2 was 7.91 [7.90;
8.97] (min-6.98, max-9.88) and was slightly
higher (p>0.05) than in patients with moderate
disease - 6.79 [6.11; 8.49] (min-0.88, max-9.15)
during the same period (Figure 2).

Comparing IgG to S SARS-CoV-2 by
gender, we found that median values of IgG to S
SARS-CoV-2 were positive throughout the study
period in both males and females, with slightly
higher values in females in most periods (except
the last one) (p>0.05). With its continuous increase
in all patients, it was found that the highest value
was in females from 31 to 90 days - 9.32 [8.72;
9.40] (min-8.64, max-11.80), compared to 6.20
[3.19; 7.59] (min-0.18, max-8.97) in males during
the same period. However, in males, it remained
sufficiently high until the end of the observation
period (more than 3 months) at 8.25 [7.95; 8.57]
(min-1.70, max-9.88) (Figure 3).

An analysis of age-related distribution
revealed that the highest median values of both
IgG N and IgG S to SARS-CoV-2 were observed
in the group of children aged 10-17 years from
day 31 to day 90: 9.32 [7.76; 10.56] (min-6.20,
max-11.80) for IgG S and 5.85[4.98; 9.30] (min-
1.52, max-10.11) for IgG-N to SARS-CoV-2.
Studies of I[gG N and IgG S levels demonstrated
their long-term presence in patients of different
age groups with different courses of the disease.
Thus, in the period from 91 to 180 days in
children aged one to five years, the median value
of IgG-S was 8.53 [7.81; 9.01] (min-6.98, max-
9.14),IgGN-1.56[1.01; 4.32] (min-0.20, max-
6.06); in children aged 5-9 years, it was 7.08
[6.20; 8.31] (min-5.91, max-9.14) and 2.97 [1.24;
4.29] (min-0.59, max-6.06), respectively; in
children aged 10-17 years - 7.73 [6.57; 8.51]
(min-0.88, max-9.88) and 1.21 [0.47;4.51] (min-
0.12, max-12.21), respectively (Figure 4).

Foreign researchers have investigated
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Median values of IgG-S and IgG-N to SARS-CoV-2 at different stages of the infectious process based on gender
* - The difference is statistically significant between IgG-N indicators from 31 to 90 days in females and males (p<0.05)

that in individuals with mild cases of SARS-
CoV-2, IgA and IgM become detectable starting
from the second week of the illness, and their
presence is temporary. Conversely, in individuals
experiencing a severe course of the disease, both
IgA and IgM manifest earlier, yet IgG remains

detectable for an extended period [12].

A comprehensive preliminary examination
of the kinetics of diverse antibody isotypes to
SARS-CoV-2 will guarantee the meaningful
application of findings in the diagnosis,
treatment, and prevention of the disease [7].
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Conclusions

1. Serological studies allow for the investigation
of the immune response to SARS-CoV-2,
1dentification of seroconversion, and characterization
of the course of COVID-19, making them crucial
for epidemiological research.

2.The highest level of IgM to SARS-CoV-2 was
detected in patients with a severe course of the
disease from 15 to 30 days, with a median value
of 4.42 [2.08; 6.38], which significantly
decreases after 90 days from the onset of illness.
3. IgA to SARS-CoV-2 exceeds reference values
from the second week of the disease in patients
with a severe form of the disease, while in patients
with a moderate form of the disease, the level of
these immunoglobulins does not exceed the norm.
In the first week of the disease, [gA to SARS-CoV-
2 is negative in patients with both moderate and
severe forms of the disease (p<<0.05). The median
value of IgA to SARS-CoV-2 in the age group of
10-17 years on days 15-30 of the disease was
diagnostic, in contrast to a negative result in
children aged 5-9 years (p>0.05).

4. Early appearance and prolonged presence of IgG
to N and IgG to S proteins of SARS-CoV-2 in the
blood are observed in all patients. However, the
median value of IgG-S is higher in all study periods,
with its highest indicator being 8.85 [8.03; 9.34]
up to three months post-infection. Additionally, the
median value of IgG-S is highest in severe forms
in females from 31 to 90 days.
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