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Peswome. [Tanmemus COVID-19, Bei3zBanHass kopoHaBupycoM SARS-CoV-2, oka3zana cepbe3HOE BIUSI-
HUE Ha 3paBOOXpaHEHUE, OOIIECTBO U IKOHOMUKY TI0 BceMy MUY, Bkiodast Poccuro. Kak onnu u3 me-
TonoB npoduwiaktukn COVID-19 B Hateil ctpaHe ObUTM CO31aHbl HECKOJILKO BakinH. OMHOM U3 caMbIX
MaccoBbIX B Poccuu, a Takke MOJTYYMBIINX MEXIyHApOIHOE Mpu3HaHue, ctaja BakuuHa «lam-KOBW/I-
Bak» (CniytHuk V) u ee BapuaHT «CrniyTHUK JlaiiT», KOTOPBIA MpeacTaBisieT cO00i ee MepBblii KOMITOHEHT.
JaHHasi BaKIIMHA, KaK 1 aHAJIOTUYHbIE BAKIITMHBI BO MHOTHUX CTpaHaX, ObLIM TTIPUMEHEHBI B XO/I¢ TaH/IEMUN.
Llenpio naHHOI PabOTHI CTAJIO U3YYEHNE COCTOSTHUS TYMOPAJIbHOTO UMMYHUTETA XXUTENe ApXaHTelIbcKa 1
BJIMSIHUE HA HETo BaknHamu. HamMu 6bU10 TIpoBeneHo uccienoBaHue ¢ yuactueM 281 B3pOCIbIX XKUTEIei
ApxaHrenbcKa, OTOOpaHHBIX cllydaiitHbIM 00pazoM. OTOOp 00pa3oB I UCCAEAOBAHUST TIPOBOJIUIICS B OK-
Ts6pe 2022 roga, Kyaa ronaayd Kak BAaKIIMHUPOBAHHBIE JIIOIM, TaK U HEeT. MeauaHa OT BpeMEeHU MOoCyeaHer
BaKIIMHAIIMW/peBaKIIMHAIINY 10 3a00pa 0Opa3ioB coctapisiia 10 MecsieB. B odpasiiax mpoBOAMIOCH UC-
cienoBanue ypoBHs IgG K penientop-cBs3biBawlieMy goMeHy S-6eynka SARS-CoV-2. B pabote npoeaeHa
OlIEHKa COCTOSIHUSI TYMOPAJIbHOTO UMMYHMTETA Cpein XuTeseil ApxaHreibcka. [1okazaHo, 4To Ha OKTSIOpb
2022 . B ApxaHTeJIbcKe cpean oOcieryeMbIX 3aUKCUPOBAaHbI BbICOKME 3HaUeHUs [gG BEpOSITHO BCETO BhI-
3BaHHBIE KOHTAKTOM C BUpycoM SARS-CoV-2. OnucaHo coCcTOsTHUE TYMOPAJIbHOTO UMMYHUTETA HEBAKIIU -
HUPOBAHHBIX XuUTeJieit, Kak nepeHecinx COVID-19, Tak 1 HeT, MoKa3aHO JOCTOBEPHOE YBEJIMUEHNE YPOBHS
IgG cpeny BakKIIMHUPOBAHHBIX TIO OTHOIIIEHUIO K HEMTPUBUTHIM, HECMOTPS Ha TO, YTO CPeIHEe BPeMs T10CIIe
BakKIIMHAIIMK cocTaBiisiio 6osiee 10 mecsuieB. [TpoBeneH cpaBHUTEIbHBIN aHann3 ypoBHs IgG cpenu pa3Hbix
BO3PACTHBIX TPyTI. B mccienoBaHnM He BBISIBJIEHO Pa3HUIIBI B yPOBHE TTOCTBAKIITUHAIBHBIX aHTUTEI CPEIn
JIofieit crapiie 65 1o OTHOIIEHWIO K 60Jiee MOJIOABIM BO3pacTHBIM rpyrmnaM. CTaTUCTUIECKN 3HAYMMBbIX pa3-
JIMYUI TI0 YPOBHIO aHTUTEJ Cpeay HEMMPUBUTHIX JIFO/IeH cTapiie 65 Mo OTHOILIEHUIO K 60Jiee MOJIOIbIM BO3-
PACTHBIM TPYTITIaM TaK e He BBISIBJIEHO.
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Abstract. The COVID-19 pandemic caused by SARS-CoV-2 has affected healthcare, society and the
economy in all countries, including Russia. Several vaccines have been created as the method for COVID-19
prevention. One of the most widespread vaccines in Russia, which has received international recognition, is
the Gam-COVID-Vac (Sputnik V) vaccine and its variant Sputnik Light, which represents its first component.
This vaccine, like similar vaccines in many countries, was used during the pandemic. The purpose of this work
is to study the humoral immunity status of Arkhangelsk city residents and the effect of vaccination on them.
Adult residents of Arkhangelsk [N = 281] were enrolled in the randomized study. Samples from vaccinated
people and the control group were collected for the study in October 2022. The median from the time of last
vaccination/booster to sample collection was 10 months. The samples were tested for the level of IgG to the
receptor-binding domain of the SARS-CoV-2 S protein. The work assessed the humoral immunity status among
residents of Arkhangelsk. It was shown that in October 2022 high IgG values were recorded among the people in
the studied groups, most likely caused by contact with the SARS-CoV-2 virus. The humoral immunity status of
unvaccinated residents, for those who have had COVID-19 and those who have not, is described; a significant
increase in the level of IgG among those vaccinated compared to unvaccinated people is shown, despite the fact
that the average time after vaccination was more than 10 months. A comparative analysis of IgG levels among
different age groups was carried out. The study found no difference in post-vaccination antibody levels among
people over 65 years old compared to younger age groups. Also there were no statistically significant differences
in antibody levels among unvaccinated people over 65 in respect to younger age groups.

Keywords: COVID-19, SARS-CoV-2, IgG, Gam-COVID-Vac, Sputnik V, Sputnik Light, vaccine, Arkhangelsk, humoral immunity

IPEUMYILECTBEHHO BCTPEYaeTCs y JUil cTapiue 65
JIeT.

OnHUM U3 METOIOB OOPBOBI C paCHPOCTPAHEHU -
eM 3a00JIEBaAHUST Y CHUKEHUS TSKECTU €T0 TeUEHUS
cTajla MaccoBasl BaKlIMHaLMsl. B TeueHM KOPOTKOIo
BPEMEHH B pa3HbBIX CTpaHaX ObLIN pa3padoTaHbl BaK-
uuHbI 1151 ipodunaktuku COVID-19 u nnpoBeaeHbl
MIPUBUBOYHbIE KaMOaHUU. BaxXHbIiM (akTopom st
OLICHKU 2(h(DEKTUBHOCTHY BaKIIMHALIMU SIBJISIETCS UC-
cJIeIoOBaHUE COCTOSTHUS TYMOPaAJIbHOTO NMMYHUTETA
HEIOCPEACTBEHHO B MOITYJISILIMM, L€ IIPOBOAUIACH
BakuuHaiys. Iledp0 McciaeaoBaHusl Oblla OIEH-
Ka ypoBHsI UMMyHorjao0yiauHoB kjacca G (IgG) k
SARS-CoV-2 y B3pocabIX XuTeiei ApXxaHTeslbCcKa

BeeneHue

IMangemua COVID-19, Bei3BaHHasI HOBBIM KOPO-
HaBupycoMm SARS-CoV-2, okazaja riydookoe U Ipo-
JIOJIDKUTEJIbHOE BO3AEMCTBUE HaA 3ApaBOOXpaHEHUE,
SKOHOMHMKY M OOIIIECTBO BO BCEM MUpE, BKITIOUAS
Hamry ctpaHy. C MOMeHTa BOSHUKHOBEHUS U 10 Ha-
crosiiero BpeMeHu nangemusi COVID-19 yHecna
KU3HU Oojiee 9 MiIH 4desoBek (1o gaHHbIM BO3).
Bosoynutens maHaemuu, KopoHaBupyc SARS-
CoV-2 asngerca PHK conep:kaimm BUpycOM U OT-
HOCHUTCS K ceMelricTBy Coronaviridae. 3a mipotmeairee
BpeMs ¢ Hauasa nanaemMuu B 2019 rony Bupyc SARS-
CoV-2 MHOTOKpaTHO MYyTUpOBaJi, 00pa3dysl pasjnd-
HBIE BapUAaHTBI, KOTOPHEIEC ITPUBOIMIIN K HOBBIM BOJI-

HaM MaHJIeMUU B MUPE.

B xome manmemuu, Tskects COVID-19 Bapbu-
poBajia OT GECCMMIITOMHOIO TEYEHUS IO TSDKEJIbIX
¢dopMm. bosbiiasgs yacTh HacelleHUsT IiepeboJielia
JaHHBIM 3a00JIEBAaHUEM B JIETKOM, a TaKXKe 0eCChM-
nToMHON popme. Y npyroit yactu JroAen 3adoseBa-
HUE BapbUPOBAJIO MO CTEIICHU TSDKECTH, OTMeYalach
CpenHsIst M Tsbkenas (popMa TeUeHMsI, 3a4acTylo Tpe-
Oyrolas rocrutanuzanuu. 3adonesanue COVID-19
B TSIKEJIOM (popMe MOXKET HaOJII0JaThCs Cpeay Mpak-
TUYECKU 3I0POBBIX JIIOACH JI0O0OTO BO3pacra, HO

cycts 2,5 roaa ot Havasa nanaemun COVID-19.

Matepuans! 1 MeTogbl

[TpoBeneHo moriepedHoe MCCeIOBaHUE, C yda-
ctueM 281 B3pOCIBIX XXUTeNIell ApXaHTeabcKa, OTO-
OpaHHBIX CIydyaliHbIM 00pa3oM. 3a00p KpPOBU IPO-
BOJIMJICS M3 JIOKTEBOI BEHBI B MIEPUOJ C 3 OKTSIOPS
no 3 Hos16ps 2022 . Ilocne nmpouenypsl 3abopa, U3
0o0pa31oB oTOMpaiach ChIBOPOTKA U XpaHUJIACh MpU
temriepatype -70 °C mis1 Tocjienyoiero uaMepeHus
ypoBHs IgG k SARS-CoV-2.
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JlaHHBbI€E, TToIy4YeHHbIe U3 3TUX 00pa3loB, haKTU-
YECKU TIPEJCTABIISIOT CPe3 COCTOSIHUSI TYMOPaJIbHO-
ro UMMYHUTETa Ha OKTSIOph 2022 1. B ApXaHTeJIbCKe.

KonnuectBeHHoe ompeneinenue ypoBHs IgG
K SARS-CoV-2 B CBIBOPOTKE TPOBOAUIU C WC-
MOJb30BaHUEM  CEepTU(UIIMPOBAHHBIX  HAOOPOB
«SARS-CoV-2-1gG kommuectBeHHBIT — TDA-BECT»
komnanuu AO «Bekrtop-becr». B manHom HabGope
HMCTIOJIB3YeTCsI OOIIETIPUHSTHI METOI ONpeaeICHUs
IgG x penenTop-CBsI3BIBAIONIEMY JOMEHY S-0ejKa.
IMokaszaresn onpeaesiyiuch KOJIMYECTBEHHO, B COOT-
BETCTBUU C MHCTPYKIIME K HabopaM ¢ MCIOJIb30Ba-
Huem M®DA-pugepa nmpousBoacTBa KOMITaHUM Bio-
Tek Instrument, Inc., mpy UIMHaX BOJH yKa3aHHBIX
B MHCTPYKIUU. 3HAYCHUS TIPEBBIIIAIONINEC BEPXHUIA
IUaIa3oH YyBCTBUTEJIBHOCTU TeCTa, CTaTUCTUYe-
CK1 00pabaTbhiBalUCh KaK MaKCUMaJlbHOE 3HAUEHUE
BEpXHETO Aualta3oHa U3MEpeHMUSI.

CraTuCcTU4EeCKyI0 00pabOTKY MPOBOIMIIN C MPU-
MeHeHueM Taketa TmiporpamMm Excel (Microsoft,
CIIA) v nporpammbl GraphPad Prism ¢ ncnosnb3o-
BaHueM U-kputepusi MaHHa—YUTHU IJisl CpaBHe-
HUS TPYIII C HEMMapaMeTPUISeCKUM pacrupeneieHueM
KOJIMYECTBEHHBIX ITIPU3HAKOB.

UccnenosaHue ogo0peHO 3TUYECKUM KOMUTETOM
CeBepHOro rocyIapCTBEHHOIO0 MEIMIIMHCKOTO YHM-
BepcuteTa (mpoTokos Ne 07/09-2022 ot 28.09.2022 ).

PesynbTathl 1 06CyXaeHue

Bospact yyacTHUKOB BapbupoBai OT 42 1o 76 jeT.
XapakTepucTuKa BLIOOPKHU MO BaKLIMHAILHOMY CTaTy-
Cy C YYETOM II€EPEHECEHHOM HOBOM KOPOHABUPYCHOM
nHdexkym COVID-19 npencrasiieHa B Tadimiie 1.

YJacTHUKM VCCIEeIOBAaHUS ITOJYIMJIM BaKIMHA-
LUIO TI0 CXeMaM, OITMCaHHBIM B Ta0IunIe 2.

I1poGbI ¢ yueTOM UCXOIHBIX JAHHBIX OBLIU pa3lie-
JIeHbI Ha 2 GOJIbLIKME T'PYIIIbl: BAKLIMHUPOBAHHbBIE U

HeBaKIIMHUPOBaHHbIe. CpaBHUTEIBHBIC JaHHBIC IO
HUM yKa3aHbl B Tabauie 3.

PesynbraThbl 110 YPOBHIO aHTUTEJ B 3TUX IpyMIax
Tak:Ke IIPeNCTaBiIeHBI B TpadUecKoOM BUIE Ha pHU-
cyHke 1.

sl OLIeHKW BO3MOXKHOW B3aMMOCBSI3U YPOBHS
aHTUTEJI CO BpeMeHeM 3abopa mociie 3a00JeBaHUS
VI BaKIIMHAIIMK OBLI MPOBEACH aHAJIM3, KOTOPHIi
MpeicTaBiieH B Tabauile 4.

CpoK, B TeYEHUM KOTOPOTO M3 KPOBU OOJIEBIIINX
COVID-19 moneit momHocThio ncyedawT IgG, mo-
3BOJISIET MOJIyUYUTh OoJiee AeTaIbHbIM aHaIu3 001eB-
murx COVID-19 mauueHToB, y KOTOPBIX HE ObLUIU
OOHapyXeHbl aHTUTeNa. Pe3yabTaThl MpencTaBieHbI
B TabauIe 5.

Taxke, ydMTHIBass BO3MOXHYIO B3aMMOCBSI3b
YPOBHS aHTUTEJ C BO3PACcTOM, OBLT IIPOBEACH aHAIN3
B3auMocBs3u ypoBHs IgG k SARS-CoV-2, mpen-
CTaBJICHHBIN Ha PUCYHKE 2.

JIst oLleHKM BJIMSIHUS 3a00JIeBaHUSI Ha YPOBEHb
IgG cBg3aHHOrO ¢ BakKlLMHalLMel ObLT TIPOBEAEH
aHaJIu3 pe3yJbTaTOB, KOTOPBIA TMpeacTaBjJeH Ha
pUCyHKe 3.

IIpu paccMOTpeHUM Pe3yIbTaTOB CICAYeT OTME-
TUTH YTO TIPOOKI OBLIN MOJYYEeHBI pAaBHOMEPHO B Te-
yeHuu Mecsiua (¢ 3.10.2022 r. mo 3.10.22 r.). JlaHHBbIEe
MOJyYeHHbIE MO pe3yJbTraTaM MCCJIeIOBaHUs Tpe-
CTaBJISIIOT COOOM Cpe3 COCTOSIHUS TYMOPaJIbHOTO M-
MYHHTETA B YKa3aHHbBII IICPUOI,.

I1pu ananuze pesynasratoB ypoBHs IgG k SARS-
CoV-2 (puc. 1) MBI OTMeYaeM HaJIMure JOCTaTOYHO
BbIcOKMX 3HaueHuit IgG. Ha tekymuniit MOMEHT mU3-
BECTHO, YTO MaKCHUMaJIbHbIC 3HaueHUs ypoBHs IgG
oTMeyvarotcs Ha 21-25-1 neHb mociie Havasa 3aboJe-
BaHUSI Y COXPAHSIIOTCSI OTHOCUTEIBbHO BHICOKUMMU 10
31-41 ons [1, 4], TOTHOCTBIO aHTUTEIA UCUYC3AIOT U3
CBIBOPOTKHU Ha 6 Mmecsir (180-ii neHb) mocie 3aboJe-
BaHus [2]. [Mocne BakuuHauuu «lam-KOBW/I-Bak»

TABJINLA 1. XAPAKTEPUCTUKA YYACTHUKOB UCCNEOOBAHWUA MO BAKLUMHAIIBHOMY CTATYCY C YHETOM

MEPEHECEHHOIO COVID-19
TABLE 1. CHARACTERISTICS OF STUDY PARTICIPANTS BY VACCINATION STATUS, TAKING INTO ACCOUNT PREVIOUS
COVID-19
KonuuecTtBo (N) o BakuuHauusa Y
Quantity (N) ° Vaccination ¢
BaKLlMHl./IpOBaHbI 134 477
He 6oneBlwue Vaccinated
. 180 64,1
Not sick He BakumMHMpoBaHbI 46 16.4
Not vaccinated ’
BaKLl,I/IHl.'IpOBa:ibI* 64 228
BoneBlue Vaccinated
) 101 35,9
Sick He BakLUMHUPOBaHbI
. 37 13,2
Not vaccinated

MpumeyaHwue. *— Y4TeHbl 3aboneBluve A0 BaKLUMHALUKU U nocne.

Note. *, sick people before and after vaccination are taken into account.
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TABINLA 2. CXEMbl BAKLIMHALIUM U MPUMEHEHHBIE BAKLIMHbI Y OBCNEAYEMbIX U3 APXAHTENTbCKA
TABLE 2. VACCINATION SCHEDULES AND VACCINES USED AMONG SUBJECTS FROM ARKHANGELSK

Tvn BakUMHbI U BapuaHTbl peBaKLMHauumn KonuyecTtBo %
Type of vaccine and revaccination options Quantity °

Fam-KOBU[-Bak (2 po3bl)
Gam-COVID-Vac (2 doses) 94 47,5
Fam-KOBUA-Bak (2 no3bl) + peBakumHaumsa Nam-KOBUA-Bak (2 Ao3bl) 6 30
Gam-COVID-Vac (2 doses) + revaccination Gam-COVID-Vac (2 doses) ’
Fam-KOBU[-Bak (2 po3bl) + peBakumHauma CnyTHuk Nlant 58 29.3
Gam-COVID-Vac (2 doses) + revaccination Sputnik Light ’
Fam-KOBU[-Bak (2 po3bl) + peBakunHauus dnuBakKopoHa 1 05
Gam-COVID-Vac (2 doses) + revaccination EpiVacCorona ’
Fam-KOBUA-Bak (2 po3bl) + peBakumHaumsa KosuBak 1 05
Gam-COVID-Vac (2 doses) + revaccination CoviVac ’
CnyTHuk Ilant
Sputnik Light 33 16,7
CnyTHuk JlanuT + peBakuymMHauusa CnyTHuK Jlant 4 20
Sputnik Light + revaccination Sputnik Light ’
CnyTHuk JlanT + peBakumHauua dnuBakKopoHa 1 05
Sputnik Light + revaccination EpiVacCorona ’
Bcero
Total 198 100,0

TABJTNLA 3. XAPAKTEPUCTUKA BAKLUMHWPOBAHHbIX U HE BAKLMHAPOBAHHbIX YYACTHUKOB UCCNEAOBAHUSA
B 3ABUCUMOCTW OT NEPEHECEHHOIO COVID-19

TABLE 3. CHARACTERISTICS OF VACCINATED AND UNVACCINATED STUDY PARTICIPANTS DEPENDING ON THE HISTORY

OF COVID-19
He BakumHupoBaHHble / Not vaccinated
Meauana IgG He Huzkun
KonuuyectBo Myx. XKeH. A BbIsIBIIEHO ypoBeHb BospacTt
; ypoBHs IgG *
Quantity Male Fem. Median 1aG level No IgG IgG Age
9 detected Low IgG*
He 6onenu COVID-19 686 BAU/mn
have not had COVID-19 46 | 15 3 686 BAU/ML 4 4 aa-1t
6onenu COVID-19 913 BAU/mn
had COVID-19 SO I I 913 BAU/mL 4 2 42-76
obuwee 789 BAU/mn
general 83 | 26 57 789 BAU/mL 8 6 az-1t
BakuuHupoBaHHble / Vaccinated
He 6onenu COVID-19 1180,5 BAU/mn
have not had COVID-19 134 53 81 1180,5 BAU/mL 2 4 4276
oonenu COVID-19 no
BaKLMHaLUmn 1354 BAU/mn
had COVID-19 before 29 12 7 1354 BAU/mL 0 L 44-75
vaccination
6onenu COVID-19 nocne
BaKLUMHaUUMn 1200 BAU/mn
got sick with COVID-19 after 35 14 21 1200 BAU/mL 0 L 43-75
vaccination
oOLee 1191,5 BAU/mn
general 198 70 19 1191,5 BAU/mL 2 6 az-1t

MpumevaHue. * — BUpycHenTpanusytowmi acpcpekt o6HapyxmnBaeTcs MeHee YeM B 50% npo6.

Note. *, the virus neutralizing effect is detected in less than 50% of samples.
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TABJINLA 4. OAHHbIE NO BPEMEHW OT BAKLIMHALIMW N BONE3HW 10 3ABOPA KPOBU ANA NCCNENOBAHUA

FYMOPANBHOIO UMMYHUTETA K SARS-CoV-2

TABLE 4. DATA ON THE TIME FROM VACCINATION OR ILLNESS TO BLOOD COLLECTION FOR THE STUDY OF HUMORAL

IMMUNITY TO SARS-CoV-2
[OHu ot BakuuHauum / OHun OHn
KonuuectBo npo6 6one3Hu go 3abopa MeguaHa cpegHee
Number of samples Days from vaccination / iliness Days Days
to collection median average
BaKLMHUpPOBaHHbIe He 6onenu COVID-19 134 OHwn ot BakunHauuu 118-578 305 332
vaccinated people did not get sick with COVID-19 Days from vaccination 118-578
oonenun COVID-19 no BakuuHauum 29 OHu ot BakumHauum 133-472 318 317
had COVID-19 before vaccination Days from vaccination 133-472
6onenun COVID-19 nocne BakuuHauum 35 OHun oT 6one3Hn 168-428 258 273
got sick with COVID-19 after vaccination Days from iliness 168-428
6onenun COVID-19 He BaKLUMHUPOBaHbI 37 OHu ot 6one3Hn 222-852 382 496
have had COVID-19 not vaccinated Days from illness 222-852
TABJIMLA 5. B3AUMOCBSA3b MEXXY YPOBHEM IgG K SARS-CoV-2 U BPEMEHEM MOCIE NEPEHECEHHOIO
3ABOJIEBAHUA
TABLE 5. RELATIONSHIP BETWEEN IgG LEVELS TO SARS-CoV-2 AND TIME AFTER ILLNESS
OHun OHn
KonuyectBo OHen nocne KOBUA-19 MeguaHa cpegHee
Quantity Days after COVID-19 Days Days
median average
Bonenn COVID-19 "
Had COVID-19 37 222-852 382 426
IgG BbISiBNEH
IgG detected 33 222-852 431 447
IgG He BbIfiBNEeH *
No IgG detected 4 228-263 249 247

MpumeyaHue. * — ctaTUCTUYECKM 3HaYMMble pa3nuuuns no U-kputeputo MaHHa-YuTHu (p < 0,05).

Note. *, statistically significant differences according to the Mann-Whitney U test (p < 0.05).

MUKOBbIE 3HaUeHUsT oTMevatoTcs 10 30-40 cyTok U B
TedeHUU 6 MecCslLeB CHUXKAOTCs 6osiee yeM B 10 pa3
[3]. B Tabnuiie 4 mpuBeaeHbBI CTATUCTUYECKME 3HAYE-
HUS 10 BpeMEHU MEXIy BaKIIMHAIIEeH MM 00Jie3-
HbIO U JaToi 3a0opa MpoOkl, T. K. JaHHBIK MapamMeTp
MOXET ObITh B3aMMOCBsI3aH ¢ ypoBHeM IgG, eciau
BaKIIMHALIASI WM 3a0ojieBaHME ITPOXOIMIM He3a-
J0Jr0 10 3a060pa mpod. 3ad6op 0O6pa3LoB MPOBOAUICS
ropasao Mo3Xe CPOKOB KOTIa OTMEYAIOTCSI ITUKOBBIC
3HaueHus IgG mocie BakIMHALIMM WU 3a0oJjieBa-
HUSI.

I1pu olieHKe YPOBHST aHTUTEJ Mbl BUIUM MPUCYT-
CTBHE B TPYIIIEe He BAaKIIMHUPOBAHHBIX JIIOACH, TIPOO
c orcyrctBueM IgG k SARS-CoV-2 (tab6a. 3). JdaH-
HBIE pe3yJIbTaThl OOHAPYKMBACTCSI KaK y He 00JIeB-
WX Jiroaeit, Tak u y nepeHeciux COVID-19. I1pu
aHaJI3e CPOKOB CBI3aHHEBIX C 3a00JIcBAaHUEM U 3a-
60poM TIpo0 (TIpencTaBiIeHBI B Ta0IMIEe 4) OBUIN BBI-
SIBJICHBI CTAaTUCTUYECKU 3HAUYNMBbIe BpEMEHHbBIC WH-
TepBaIbl MEXKIy 3a00JeBaHUEM U YPOBHEM aHTUTEII.

IMepenecmmme COVID-19 k 228-263-Mmy nHIO (OKOJIO
8 Mec.) mocne 3a0oJieBaHUSI TEPSIOT MPAKTUYECKU
Bce IgG x SARS-CoV-2, uTo cornacyercs ¢ Mcclie-
JMIOBaHUSIMM, Te TToKazaHo oTcyTcTBUe IgG crycTs 6
MecsLeB TocJie 3abojieBaHus [2]. Ha 6onee mo3aHux
CpoOKax IIocjIe IePEeHECEHHOTO 3a00JIeBaHUSI OTCYT-
CTBUE aHTUTEI He 3a(UKCUPOBAHO. DKCTpaIlOau-
pPyS 9TU JaHHbIE Ha TPYyIMIy He OOJEBLIMX JIIOACH, C
OTCYTCTBUEM aHTUTE] BBICOKA BEPOSITHOCTH, YTO B
OOJBIIMHCTBE CIIyJdacB OHM BCE K€ TTepeHeCIN 3a00-
JieBaHWE, HO, KaK W B TpyIlNe IepedosieBIINX, MoKa
He MepeHecIn MTOBTOPHOro 3aboyieBaHusl. TakuM 00-
pPa3oM, MOXKHO CIeJIaTh 3aKIIIOUYCHHNE O TPAKTUICCKU
100%-1om oxBate COVID-19 ¢ 6eccUMITOMHBLIM
TeYEeHWEM He BaKIIMHUPOBAHHBIX JIIOJEH Ha Hccle-
nyembiii iepuon 2022 r. (95%, eciau AOIyCTUTD, YTO
JIIOOW C OTCYTCTBHEM aHTUTEN B TpyIre He OO0JIeB-
mux He nepeHecau COVID-19 B 6eccuMnToMHOM

dopme).
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PucyHok 1. YpoBeHb IgG y o6cneayembix

Mpumeyanue. Cnesa nokasaH ypoBeHb IgG k SARS-CoV-2 B BAU/Mn. YepTon Ha rpadimke nokazaHa meguaHa. *, **, + — nokaaHbl
CTaTUCTUYECKM 3HaYUMble pa3nuyus no U-kputeputo MaHHa-Yuthu (+ - p = 0.0008, * — p < 0,009,** — p < 0,05).

Figure 1. IgG level in subjects

Note. On the left is the SARS-CoV-2 IgG level in BAU/mL. The line on the graph shows the median. *, **,

+, statistically significant differences are

shown using the Mann-Whitney U test (+, p = 0.0008, *, p < 0.009,**, p < 0.05).
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PucyHok 2. YpoBeHb IgG y o6cnesyemMbix pasaeneHHbIX No Bo3pacTy
Mpumeyanue. CneBa nokasaH ypoBeHb IgG k SARS-CoV-2 B BAU/mn. CHuy npuBepeH Bo3pacT o6enegyembix. B rpynny crapuwe

65 BknioyeHbI o6cneayemble Bo3pacT KoTopbix 2 65 rogam. Yeptoii Ha rpacdhmke nokasaHa MeanaHa. *

paznuums no U-kputepuio ManHa-Yuthu (p < 0,05).
Figure 2. IgG level in subjects divided by age

— CTaTUCTUYECKHN 3HAYUMbIe

Note. On the left is the SARS-CoV-2 IgG level in BAU/mL. Below is the age of the subjects. The group over 65 includes subjects aged = 65 years.

The line on the graph shows the median.

Cpeny BaKIIMHUPOBAHHBIX JIIOACH OIIEHUTHh Ha-
Jmune 6eccumntTomMHoro TedeHnss COVID-19 moxk-
HO MO JaHHBIM, TPEICTaBIeHHBIM Ha puUcyHKe 3B.
OTMeueHO Hau4re BbICOKMX 3HaueHuil 1gG crycTs
rog U Oojee mocie BaKUMHALMW/pPEeBaKLMHALIUU.
OTO XapaKTepHO [JisI TEPEHECEHHOTO IPUMEPHO

*, statistically significant differences according to the Mann—-Whitney U test (p < 0.05).

3a 3 Hexmesm oo oTOopa 00pa3lioB KOHTAKTa C BUPY-
com SARS-CoV-2. Tlo mpencraBieHHBIM pe3yJib-
TaraM Mbl HE MCKIIIOYaeM OeCCUMMITOMHOE TeYeHUe
COVID-19 kak cpean BaKUIMHUPOBAHHBIX, TaK U HE
BaKIIMHUPOBAHHBIX.
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PucyHok 3. YpoBeHb IgG nocne BakumHauum
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Mpumeyanue. A - cneBa nokasaH ypoBeHb IgG k SARS-CoV-2 B BAU/mn. YepToii Ha rpadmke nokasaHa meamana. b — rpadmk
3aBucumocTy ypoBHs IgG k SARS-CoV-2 ot BpeMeHyM nocne BakuMHaLMK Y NPUBKTLIX W He Goneslumx niopeii (n = 134). Cnesa noka3aH
ypoBeHb IgG k SARS-CoV-2 B BAU/mMn. BHu3y oTMeuyeHO BpeMs npoluealiee nocne BakumHaLmu.

Figure 3. IgG level after vaccination

Note. A, on the left is the SARS-CoV-2 IgG level in BAU/m. The line on the graph shows the median. B, graph of SARS-CoV-2 IgG levels versus
time after vaccination in vaccinated and unvaccinated individuals (n = 134). On the left is the SARS-CoV-2 IgG level in BAU/mI. Below is the time

elapsed since vaccination.

BbIsiBIEHBI CTATUCTUYECKU 3HAYMMBbIE Pa3Indus
B YPOBHE Cpeay BaKIIMHUPOBAHHBIX M HE BaKIIMHU-
pPOBaHHBIX XKHUTellell ApxaHrelbcka (puc. 1). Ypo-
BeHb IgG y BAKIIMHUPOBAHHBIX ObLT 3HAYMMO BBILIIE,
Jaxke HECMOTpPSI Ha TO, UTO CpelHee BpeMsI ITOCie
BaKIMHAIIMKU cocTaBislio 6osiee 10 mecsies.

Takke aj11 U3y4eHUs] BO3MOXKHOM B3aMMOCBSI3U
UMMYHHOTO oTBeTa K SARS-CoV-2 0butu ipoaHann-
3UpoBaHbI TToKa3areau IgG B 3aBUCMMOCTH OT BO3-
pacta (puc. 2). Tak Kak ObLIN BBISIBJ€HbI CTATUCTU-
yecKMue 3HauYMMBble pa3andus 1o ypoBHio IgG mexny
MPUBUTBIMU JIOIbMU U HE IIPUBUTBIMU, TO U aHAJIU3
IO BO3PacTy HPOBOAMIICS C Y4ETOM BaKLMHALIWU.
B rpyririe HeBaKIIMHUPOBAHHBIX CTATUCTUYECKH 3HA -
YUMBIX PAa3JIMINi B 3aBUCUMOCTH OT BO3pPacTa BBISIB-
JICHO He OBLIO0, XOTSI MeAUaHbl CYIIECTBEHHO pa3Jiu-
yajauch. B rpymie BaKMHUPOBAHHBIX JOCTOBEPHbIE
OTJIMYMSI OBLIM BBISIBJICHBI TOJBKO MEXIY TPYIIION
no Bo3pacty 42-49 net u rpynnoit 50-59 net. Paznu-
YUl Y BaKIWHUPOBAHHBIX M HEBaKLIMHUPOBAHHBIX
YY4aCTHUKOB UCCJICIOBAHUS CTaplle 65 JIeT U MOJIOXE
65 BBISIBJIEHO HE OBLIO.

O1ieHMBasE BO3MOXHOE BIUSTHUE 00Jiee TSKETbIX
GopM Ha YpOBEHb aHTUTEJI, MBI pa3delIMIN IIpPU-
BUTBIX M HE MPUBUTHIX JIIOIE Ha mepeOOosIeBIINX
COVID-19 u HeT, u TIpoBeJiM CPaBHUTEIbHYIO OLICH-
Ky (puc. 1, 3; Tabm. 3). B rpyniie HeBaKIIMHUPOBaH-
HBIX MBI IPOBEJIN CpaBHEHUE He OOJICBIINX IO 1
umeromnx COVID-19 B aHamHe3de. CTaTUCTUYECKU
3HAYMMBIX pa3JIMYuii He BBISIBICHO, XOTsS MeauaHa
y 6oseBmmx COVID-19 Obu1a 3HAYMTENIBHO BHIIIIE.

B rpymme BaKIIMHMPOBAHHBIX CPaBHEHUE TTPOBOIM -
JIOCh C BaKIIMHUPOBAHHBIMU, KOTOpbBIE TepeHEeCIn
COVID-19, u BakLIMHUPOBAaHHBIMHU, KOTOpbIE HE
oOpalajnuch 3a MeIULIMHCKOW momoibio. CraTu-
CTUUYECKM 3HAYMMBIX Pa3Indvii TaK Xe HE BBISIB-
JIeHO, TIpu 3TOoM MenuaHa y 6onesmmx COVID-19
ObUIa TaK XK€ 3HAYMTEeIbHO BbIllle. OTMEUEHO HaJIN-
Yyue CTaTUCTUYECKU 3HAUYMMBbIX Pa3IMYUl IO YPOBHIO
IgG rpynnbl HeBaKLIMHUPOBAHHBLIX M HEOOJEBIIMX
0 OTHONIICHMIO K TPYIIIC BaKIIMHUPOBAHHBIX HE-
0O0JIeBIINX U K TPYIIIe BAKIIMHUPOBAHHBIX U OOJICB-
mux. B rpyrie HeBaKIIMHUPOBAHHBIX, TIEPESHECIITNX
COVID-19, Tak e BbISIBJ€HbI CTATUCTUYECKHN 3Ha-
YUMBbIE Pa3IndMsl 110 OTHOIIEHUIO K IPYyIIe BaKIIM-
HHUPOBaHHBIX HEOOJEBIINX U K TPYIINE BaKIIMHUPO-
BaHHBIX W OOJICBIITNX.

B kpaTtkocpouHoMm nepuoje (3-7 Heneab) JaHHbI
a3 deKT ObLT MPOAEMOHCTPUPOBAH U oIucaH [3, 5].
Ha 6oJsiee nuTenbHOM Tiepuoje, B BLIDOPKE B3pOC-
JIBIX KUTeJIell ApXaHTelIbCKa, 3HAYMMOTO BIIVSTHUS
BaklLMHalMs 1ocie nepeHeceHHoro COVID-19 Ha
YPOBEHb aHTUTEN He okKasbiBajia (puc. 3A). Cxoxe-
ro addexra, ecayd mauMeHT 0oJiesl mocjie BaKlMHa-
UM, TaK K€ He BBIIBIEHO. XOTS CIEAYeT OTMETUTH
0oJiee BBHICOKME 3HAYCHUST MeAaH y TIePeOOJIeBIINX
Ha (hoHe BaKIIMHAIIMHU JTo/ieil. BeposiTHO, B oTIaneH-
HOM nepuojie 0ojiee 3HaYMMOe BJIMSTHUE Ha YPOBEHb
aHTUTEJ OKa3bIBAIOT MOCJEAYIOIINe OeCCUMIITOM-
Hble TeueHus1 COVID-19, Ha ¢oHe KOTOpPBIX OIMM-
caHHBIC (PaKTOPHI YK€ He BHOCIT 3HAYMMOTO BKJIaaa
B ypoBeHb IgG kK SARS-CoV-2.
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3aKn|.0t_|eH|/|e 3HauMMoO TmoBblaeT ypoBeHb IgG k SARS-CoV-2
MO CPaBHEHMIO C MepeOOIeBIIMMU MallUeHTAMU, HE
CMOTPS Ha TO, YTO CPEIHEE BpeM4 I10CJIe BAKLIMHALIUA

HUPOBAHHBIX, TAK M HET, 3a(DUKCHUPOBaHbI BbicoKue COCTaBIIO Gonee 10 mecsues. PasHuLbl B YpoBHC
snaueHus IgG k SARS-CoV-2, BepositHee Bcero ppl-  1OCTBAKUMHAIBHBIX aHTUTENT CPEIN JIIONCH CTapIie
3BaHHbIE KOHTAKTOM C BUpycoM SARS-CoV-2. [Toka- 65 110 OTHOIIIEHUIO K 00Jiee MOJIOABIM BO3PACTHBIM
3aHO, YTO CpeIM He BaKLIMHUPOBAHHBIX U He 0ojieB- TPYNIAMU HE BBLIABICHO. CraTrcTr4ecKn 3HaYNMbBIX
mmx COVID-19 06cneq0oBaHHbIX IO HAa OKTAOpP,  Pa3IMYMid [0 YPOBHIO aHTUTEI CPEAM HEIIPMBUTHIX
2022 r. 95% nepeHecnn ero, He obpalasich 3a Me- JIIOIEH cTapiie 65 1o OTHOIIEHHIO K 60JIee MOJIOJIBIM
OUHCKOIM TIomolnpio. [loka3aHO 4YTO BaKIIMHALIMS —~ BO3PACTHBIM I'PYIIIIaM TaK K¢ He BBISIBICHO.
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