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Pesiome

BBepeHme. B craTbe mpencTaBlieHbl COBPEMEHHbBIE CBEIEHMUS O pa3pabOTaHHBIX OTEUECTBEHHBIX UM 3apyOesk-
HBIX BaKLIMHAX MMPOTUB MTOTEHIIMATIBHO TSIKEION OCTPOIi pecriupaTopHOit MHQEKIIMH, BBISbIBAEMOI KOPOHABUPYCOM
SARS-CoV-2 (2019-nCoV). C 11.03.2020 pacripocTpaHeHMe 3TOro 3a6oeBanus 6bI10 IPU3HAHO BceMupHOi opranm-
3almeit 3paBooXpaHeHust maHaemueii. ITo cocTostHMIO Ha Havasio Host6pst 2021 T. 3aperncTpupoBaHo yke 6ojee 250
MJIH CJTydaeB MHQULIMPOBAaHMS JIIOei 1 6ojee 5 MJIH CMePTeNIbHBIX MCXOHOB. JleiicTBue Bcex BakuyH o COVID-19
HaIpaBIeHO Ha 06pa3oBaHMe aHTUTEN K S-6e/IKy BUPYCa, UTO MPeAOTBPAIIaeT ero MPOHUKHOBEHME B KJIETKI.

Lenb. XapakTepucTUKa pasHbIX TUIOB BakiiMH OT COVID-19, a Takke M3yyeHMe OTAUUMIA 110 KOJTUYECTBY 103,
MHTEPBAJY U CIIOCO0Y MX BBEHEHUS.

MaTepuasbl M METOAbI. [IpoBeeHbl KOHTEHT-aHaIM3 HOPMATUBHOI 0a3bl, HAYYHbIX MTyOIMKALIMIA M aHaIU3
CBeIeHMI, comepsKaIiyuxcsl Ha OQUIMaIbHBIX caiiTax BceMupHO# opraHmMsaiuu 3apaBoOXpaHeHMs, MMH3IpaBa
Poccun, mpomssoputeneii BakuyH 3a 2020-2021 rr.

Pesynbratsl. [To tanabsiv BO3 (Hauano Hos6pst 2021 1.), B pa3paboTke HaXomaTcst 317 BakuyH, 123 13 KOTOPbIX
MIPOXOJIST TECTUPOBaHME B KIIMHMYECKO (ase 1 194 — B mokamHMuecKoii. Beero cymiectsyet 10 TUTIOB BaKIiH. Bak-
LIMHBI TAKKe OTIMYAIOTCS 110 KOJTMYECTBY 403, MHTEPBATY U CIIOCOOY BBemeHMs. POCCUIICKMX BaKIIMH, TPOXOISIINX
KJIMHUYECKEe U NOKIMHNYeckue ucnbitanus, — 10. CemMmb 13 HUX MPOXOIAT AOKIMHMYECKME UCTIbITaHus. B Poccnii-
ckoit ®enmepalnu paspelleHbl K IPpMMeHeHNI0 YeThIPe OTeUeCTBEHHbIX BaKI[VHBbI.

O6cykaeHme. B mype Ha Havuasio HOsI6pst 2021 1. BeIsiByieHO 251 200 167 ciryuaeB 3a6oseBanus, ymepsio 5 074 052
namyenTa (2 %). B Poccuiickoit @enepauiuy 9TH rokasaTenu cocrtaBuin 8 873 655 ciayuyaeB u 249 215 maiyeHTOB
(oKoJo 3 %), cOOTBETCTBEHHO. [TpoIIM MONMHYI0 BaKUMHALUNIO 35,7 % HaceneHus IjiaHeThl, B Poccuiickoii ®emepa-
UM — OKoJIo 34 %.

Paspa6oTKa BaKIVIHbI — IOJITMIi ¥ JOPOTOCTOSIINIA ITpoliecc. OH BK/IOUYAaeT 6a30Bble MCCIeI0BaHMS, JOKIMHNYE-
CKMe MCCIeN0BaHMSs, KIMHUUECKME UCITBITAHUS (COCTOSIIINE U3 TPEX (a3), FOCKOHTPOJIb U PETMUCTPAINIO, HaTbHeli-
IIve peryisipHble VICCIeA0BAHMS C 1[e/IbI0 OLIeHKM 6e30TmacHOCTH, 3PGEKTUBHOCTY MIPerapaTa M BhISBIEHMS JPYTUX
MOGOYHBIX 3P (HEKTOB.

B orHomenuu COVID-19 yuyeHble 10 KOHIIA HE BBISICHU/IM, UTO MMEHHO IIpeACcTaBisieT co60ii 3¢ GeKTUBHbIN M-
MYHHbII1 OTBET. Be3 3Toro TpyHO OJIHO3HAYHO OI€HUTDb 3PGHEKTUBHOCTD BaKIMHBI.

B xo[e JOKIMHUYECKUX UCCTeIOBAHMIT OBIIIO BBISICHEHO, UTO AHTUTEJIA, KOTOPbIE CITOCOOHBI CBSI3AThCSI C S-6eIKOM
Bupyca SARS-CoV-2, GJIOKMPYIOT IIPOHMKHOBEHME BUpPyCa B KJIETKY. IME@HHO IO 3TOJi NpUUMHE JeiiCTBUE BCEX
BakuyH ot COVID-19 HampaBjieHO Ha 06pa3oBaHye aHTUTEN K S-0eJIKy BUpyca, UTO IIPeqoTBpalllaeT ero MpoOHMKHO-
BeHNe B KJIeTKMU.

3akmroueHue. 3a OCaeIHE [1Ba TO/ia MTOJTyYeHbl HOBbIE CBeIEHNMS O MexaHM3MaX Kak I'yMopaJbHOTO, TaK U Kiie-
TOYHOTO MMMYHHOTO oTBeTa Ha SARS-CoV-2, paspaboraHo u uccienyetcs 6omee 300 BaKkIMH, IPUMEHSIOTCS IJIsI
JIMarHOCTUKM BbICOKOUYBCTBUTENbHbIE U CIIEIMPUIHbIE TeCT-CUCTeMbl. HO OKOHUATETHHO HE YCTAHOBJIEHO, KaKMe
KJIACChI UMMYHOTTIOOYIVHOB K S-0€JIKy ¥ B KaKMX TUTPAX 00eCIIeunBaloT 3aUTy OT MHOUIMPOBAHNUS. YKe TTOHSITHO,
4yTo camo Hajmune IgG K BUpyCy He SIBJisieTcsT aBCOTI0THOM 3alUTOM OT MHMEeKINN.

Taxke akTyasibHa OlLleHKa POJIM KJIETOYHOTO MMMYHUTETA B 3auuTe oT SARS-CoV-2.
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VACCINES FROM COVID-19 IN THE WORLD AND IN THE RUSSIAN FEDERATION:
MAIN TYPES AND THEIR CHARACTERISTICS

Sokurova AM !
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2, Litovskaya Street, 194100 St. Petersburg, Russian Federation

Abstract

Introduction. The article presents current information on the developed domestic and foreign vaccines
against a potentially severe acute respiratory infection caused by the SARS-CoV-2 coronavirus (2019-nCoV). Since
March 11, 2020, the spread of this disease has been recognized by the World Health Organization as a pandemic.
As of early November 2021, more than 250 million human infections and more than 5 million deaths have already
been registered. The action of all vaccines against COVID-19 is aimed at the formation of antibodies to the S-protein
of the virus, which prevents its penetration into cells.

Aim. Characterization of different types of vaccines against COVID-19, as well as the study of differences in the
number of doses, interval and method of administration.

Materials and methods. A content analysis of the regulatory framework, scientific publications and an analysis
of the information contained on the official websites of the World Health Organization, the Russian Ministry
of Health, and vaccine manufacturers for 2020-2021 was carried out.

Results. According to WHO data (early November 2021), 317 vaccines are in development, 123 of which are being
tested in the clinical phase and 194 in the preclinical phase. There are 10 types of vaccines in total. Vaccines also differ
in the number of doses, interval and route of administration. There are 10 Russian vaccines undergoing clinical and
preclinical trials. Seven of them are undergoing preclinical trials. In the Russian Federation, four domestic vaccines
are approved for use.

Discussion. In the world at the beginning of November 2021, 251,200,167 cases of the disease were detected,
5,074,052 patients died (2 %). In the Russian Federation, these figures were 8,873,655 and 249,215 (about 3 %),
respectively. 35.7 % of the world’s population have been fully vaccinated, in the Russian Federation — about 34 %.

Vaccine development is a long and expensive process. It includes baseline studies, preclinical studies, clinical
trials (consisting of three phases), state control and registration, further regular studies to assess the safety, efficacy
of the drug and identify other side effects.

With COVID-19, scientists have not fully figured out what exactly constitutes an effective immune response.
Without this, it is difficult to unambiguously assess the effectiveness of the vaccine.

In preclinical studies, it was found that antibodies that are able to bind to the S-protein of the SARS-CoV-2 virus
block the penetration of the virus into the cell. It is for this reason that the action of all COVID-19 vaccines is aimed
at the formation of antibodies to the S-protein of the virus, which prevents its penetration into cells.

Conclusion. Over the past two years, new information has been obtained on the mechanisms of both humoral
and cellular immune responses to SARS-CoV-2, more than 300 vaccines have been developed and are being studied,
and highly sensitive and specific test systems are used for diagnostics. But it has not been finally established which
classes of immunoglobulins to the S-protein and in what titers provide protection against infection. It is already clear
that the very presence of IgG to the virus is not an absolute protection against infection.

It is also relevant to assess the role of cellular immunity in protection against SARS-CoV-2.
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«bydywee npuHadnexcum meduyuHe npedoOXpaHUMensHol. dma Hayka,
uds pyka o6 pyky c neuebHoll, NPUHeCcém HeCOMHEHHYI0 N0JIb3Y Ue08euecnay».

BBepeune / Introduction

COVID-19 (ot aura. COronaVIrus Disease 2019 —
KopoHaBupycHast uHbexuys 2019 roga, pyc. — Kosu),
TOTEeHIMATBHO TSDKENAsi ocTpasi pecryupaTopHasi MH-
(exius, BrI3biBaemMass KopoHaBupycom SARS-CoV-2
(2019-nCoV) [1], mpexncraBmsieT coboii onacHoe 3a60-

H.N. ITnuporos

neBaHue [2], KOTOpOe MOXKeT NMPOTeKaTh Kak B opme
OCTPOJi pecnpaTOpHOI BUPYCHO MHGbEKIINN JIETKO-
ro TeuyeHus [3, 4], Tak U B TsKEnoii dopme [5].

C 11.03.2020 pacmpocTpaHeHue 3TOro 3aboe-
BaHMsI GBUIO TIPU3HAHO BceMUpHOI opraHu3arueit
3apasooxpaHeHnus (BO3) nanmemueii [6].
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I[To cocTosiHMIO Ha Havao Hos6ps 2021 . 3aperu-
CTPUPOBAHO yKe 6osee 250 MJIH crydaeB MHPULIPO-
BaHMSI JIIOfel 1 6ojlee 5 MJIH CMepTeJIbHBIX MCXOIO0B.
OTu cBeeHNSI OOHOBIISIIOTCS esKeHeHeTbHO.

HeiictBue Bcex BakiyH OoT COVID-19 HampaBieHO
Ha o6pa3oBaHMe aHTUTENT K S-0eIKy BUpYCa, YTO Mpe-
JIOTBpAlllaeT ero NpoOHMKHOBeHue B KineTku [7-10].

Lenn / Aim
XapakTepucTMKa pasHbIX TUIIOB BaKIMUH OT

COVID-19, a Takke M3y4eHMe OTINYMUII MO KOIMYe-
CTBY 1,03, MHTEPBAIY U CIIOCOOY MX BBEIEHMSI.

Marepuasbl M MEeTOIbI /

Materials and methods

[TpoBeneHbI KOHTEHT-aHAIN3 HOPMATUBHOI 6as3bl,
HayYHBIX ITyOIMKALNI ¥ aHAIU3 CBeIeHNIt, comepska-
IIMXCS Ha oUIIMATbHBIX caliTax BceMupHOIt opranu-
3aluM 3ApaBooxpaHeHusi, MuHsapasa Poccun, mpo-
u3BoguTenei BakuyuH 3a 2020-2021 rr.

PesynbraTs! / Results

C momeHTa Hauana na"Hgemun COVID-19 komu-
YyeCcTBO pa3pabaThbIBaeMbIX BaKIMH MPOTUB BUpYyCa
SARS-CoV-2 crpemuTtenbHo pacTéT. [1o ganusim BO3,
B pa3paboTke HaxomsaTcs 317 BakuuH, 123 13 KOTO-

PBIX IPOXOASIT TeCTUPOBAHME B KIMHMUYECKON (ase
(trabn. 1) m 194 — B mOKIMHMYECKON. Bce cBemeHust
B TAOMUIIAX, TPUBEIEHHBIX HYKE, B3SITHI C OQUIIMATb-
Horo carita BO3 [11].

B Tabmuiie 1 mpeacTaBieHbl TUITBI BaKIMH, KOTO-
pble MPOXOST KAMHUUECKMEe UCTIBITaHUSI.

Cpenu stmx BakuyH 1og N2 6 «['aMKOBMABaK»
(rAd26-S+rAd5-S) «Sputnik V» HaimonanbHOro mc-
CJ1e0BaTeIbCKOTO IeHTpa SMUAEMUOIOT MM U MUKPO-
o6uonrorun uMenu H.®. Tamasen mpoxXomauT TPEThbIO
CTaMI0 KIMHUYECKUX UCIIbITaHui, N2 33 — «DmnuBaK
KopoHa» rocymapcTBeHHOTO Hay4yHOro IieHTpa BU-
pycosorum ¥ OUOTEXHONOTUM «BekTop» MpOXomuT
BTOPYIO U TPEThIO CTAAMM KIMHUUECKMUX UCITBITAHUIA,
N¢ 122 — BakuyuHa «KoBuBak» ®enepasbHOro Hayy-
HOT'O ILIEHTpa MCCIeIOBAaHM ¥ pa3paboTKM MMMYHO-
6mosormyeckux mpermnapatoB uMmenyu M.I1. YymakoBa
PAH (MHCTUTYTa MOJMOMMUENNTA) TPOXOAUT BTOPYIO
CTaANIO KIMHUYECKMUX VCTIBITaHUIA.

Bcero cymectByeT 10 TUITOB BaKLMH. BOIBIIMHCTBO
MOTYT IPUMEHSITHCS IJISI BAaKIMHALIMM GOJIBIIOTO KO-
JMvecTBa IalMeHTOB. BaKIMHBI C aHTUTEHIIpe3eH-
TUPYIOIIMMM KJIeTKaMy CjiefyeT paccMaTpuBaTh Kak
CpeAcTBa MHAMBUAYAIBHON MMMYHOITPOMWIAKTUKMA.
Kaxkaplii TN BaKUMHBI MMeEET CBOM MpPeUMYIIecTBa

Tabnuya 1/ Table 1

Tunsl BakiiuH oT SARS-CoV-2, KoTOpbIe NPOXOAAT KIMHNYeCKue ucrbiTanms [11] /
Types of SARS-CoV-2 vaccines that are undergoing clinical trials [11]

Tun BakUMHbBI KonmuuectBo | [osst OoT 06Iero
(ab6peBuarypa) P . BaKLVH / Ko/nuyiecTsa, % /
/ Type of vaccine Tun BakuuHsl / Type of SARS-CoV-2 vaccine Number Percentage
(abbreviation) of vaccines of total, %
PS CybbenuuamnuHas 6enkoBast / Subunit protein 43 35,0
Vvnr BupycHas BekTopHas (He periunypyemas) / 18 14,6
Viral vector (non-replicated)
DNA IOHK /DNA 12 9,8
v BupycHas nHakTuBupoBanHas / Viral inactivated 17 14,0
RNA PHK /RNA 21 17,0
VVvr BupycHas BekTOpHas (permmuypyemast) / 2 1,6
Viral vector (replicated)
VLP Bupyconogo6Husie yactuib / Virus-like particles 5 4,0
VVr+APC BupycHas BekTOpHas (pernuypyemast) + 2 1,6
aHTUTEHIIpe3eHTUpYIomye KieTku / Viral vector
(replicated) + antigen presenting cells
LAV JKuas arTeHynupoBaHHas / Live attenuated 2 1,6
VVnr+APC BupycHas BekTOpHas (Heperumuupyemasi) + 1 0,8
aHTUTeHIpe3eHTUpYIolue kieTku / Viral vector
(unreplicable) + antigen presenting cells
Bcero / Total 123 100
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n HemocTaTkM. OHM TakKe OTIMYAIOTCS M0 Kojaude-
CTBY 103, MHTepBaIy (Tabja. 2) U Crocoby BBemeHMUSI
(Tabm. 3).

V3 maHHBIX, IPUBEIEHHbIX B Tabauie 2, caedyer,
YTO GOJIBIIMHCTBO BaKLIVIH BBOISITCSI ABYKPATHO C MH-
TepBajiom OT 21 o 28 nHeri.

OnTyMaabHBIM SIB/ISIETCSI BHYTPUMBIIIEUHOE BBE-
IleHye BaKIMHbI, HO HauMeHee TpaBMaTUIHbIM SIBJISI-
eTCsl MHTpaHa3aIbHOe BBeJeHle BaKIVHbI.

BO3 pmaHo paspeleHne Ha MUCIIOAb30BaHME BCETO
1IeCTU BaKIMH, XapaKTePUCTMUKA KOTOPbIX ITPeACTaB-
JieHa B Tabsuie 4.

Bce 31 BakiMHbI 6e30mnacHbl. HemocTaTkKoM HEKO-
TOPBIX ITPeIapaToB SIBJSETCS HU3Kasl TeMIlepaTypa ux
xpaHeHus (0T muHyc 70°C go munyc 20°C).

BakiuHa CanSino mpoXOAUT YEeTBEPTYIO CTAIIMUIO
KIMHUYECKUX UCTIBITaHuii (Tabi. 5).

BeposiTHO, MMeHHO 3Ta BaKIMHA OygeT Ciemylo-
eyt paspemieHa BO3 K MCoib30BaHUIO.

Poccniickux BaKkILMH, IPOXOASIINX KIMHUYECKME U
OOKIMHMYeckue ucnbitanus, — 10. CeMb 13 HUX IIPO-
XOOSAT TJOKIMHUYECKME UCTIBITaHus (Tabi1. 6). OTO Bak-
LIVIHBI PAa3HBIX TUIIOB, B TOM YMCJIe TPY BEKTOPHBIX BU-
PYCHBIX PeIUIMLMPYEeMbIX BaKIVHbBI, KOTOPble BBOASIT
MHTpaHasanbHO, M ofHa PHK-BakiyHa [11]. BakunHbl
Ha ocHOBe MPHK He MHTerpupyrTCsS B F€HOM KJeT-
KM-X035IMHa, 8 TPAHCIMPYIOTCS B 6€JI0K, K KOTOPOMY
BbIpabaThIBaIOTCS aHTUTENa. HoO OCHOBHOJ HemocTa-
TOK TaKMX BaKIMH — XpaHeHMe IPU OYeHb HU3KUX
TeMIlepaTypax.

Bce BakiMHBI, paspell€éHHble K IIPUMEHEHMUIO
B Poccuiickoii @enmepanyu (Tabauia 7), B HACTOSIIIEe
BpeMs IIPOXOISIT KIMHNYeCKue ucrbiTanms [11].

Ta6nuya 2 / Table 2

KonmuecTBO 103 BaKIMHBI ¥ MHTEPBAJIbI MeXAy BBegeHusimu [11] /
The number of doses of the vaccine and the intervals between injections [11]

Kom4ecTso 103 1 MHTEpBAIbI MEXLY KommuecTBo BakuuH / | JJoist OT 0611ero Koandecrsa, % /
BBegeHusamy / Number of doses and intervals - ; o
b s Number of vaccines Proportion of total, %
etween injections

1 mo3a/ dose 19 15

IOuu / Days: 0 19

2 no3bl / doses 76 62

IOuu / Days: 0+14 / 7

IOuu / Days: 0+21 28

IOun / Days: 0+28 41

3 mo3bl / doses 1 1

IOuu / Days: 0+28+56 1

VHTepBan He onpenenéx / 27 22

The interval is not defined

Tabnuya 3/ Table 3

Crioco6 BBegeHMsI BaKIIMHbI [11] /
Method of injection of the vaccine [11]

Crocossvenen/ Methodof nection | Komieconaxtine/ | fows o1 oGero aniecrna %

OpanbHo / Oral 3 2

VubekuyoHHO / Injection 104 85

IMoxgkoskHO / Subcutaneously 5 4

BuayTtpukokHo / Intradermally 4

Buyrpumsblieuno / Intramuscularly 95 77

VuTtpaHasanbHo / Intranasally 8 7

He onpenenén / Not defined 16 13
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Tabnuya 4 / Table 4

Bakuynsl npotusB SARS-CoV-2, paspeméunsie BO3 Kk ncnonb3oBanuio [11] /

Vaccines against SARS-CoV-2 approved by WHO for use [11]

WHTepBan
Cnoco6
Twun BakuyuHbl | KommuectBo BBeJleHMSI, BBeNeHI / TIpOM3BOTUTEND /
Bakuumna / Vaccine / Typg o3 / Number JTHU / _Intgrval Method Manufacturer
of vaccine of doses of injection, finjecti
days of injection
CoronaVac; NuHakTuBuU- 2 0+14 BHyTpUMBI- Sinovac Research
inactivated SARS- poBaHHasI IIeYHO and Development
CoV-2 vaccine Co., Ltd
(Vero cell)
Inactivated SARS- VHakTUBU- 2 0+21 Bayrpumel- | Sinopharm +
CoV-2 vaccine poBaHHast 1IIeYHO China National
(Vero cell), Biotec Group Co +
BBIBP-CorV Beijing Institute of
Biological Products
Viral vector BupychHas 1-2 0+28 BuyTpumbl- | AstraZeneca +
(Non-replicating) BEKTOpHasI 1IIeYHO University of Oxford
ChAdOx1-S HeperuImLu-
—-(AZD1222) pyemasi
Viral vector (Non- Bupycuas 1-2 0 mn BHyTpUMBI- Janssen
replicating) Ad26. BEKTOpHasI 0+56 IeYHO Pharmaceutical
COV2.S HepervIniu- Johnson & Johnson
pyemast
mRNA-1273RNA PHK 2 0+28 BHyTpUMBI- Moderna + National
LIeYHO Institute of Allergy
and Infectious
Diseases (NIAID)
BNT162b2 PHK 2 0+21 BHyTpuMBI- Pfizer/BioNTech +
(3 LNP-mRNAs), LIEeYHO Fosun Pharma
Comirnaty
Tabnuya 5/ Table 5
BaxknHa, KoTOpasi IPOXOAUT 4-10 CTaJUI0 KIIMHUUYECKUX ucnbiTanui [11] /
A vaccine that is undergoing stage 4 clinical trials [11]
NuTepBan
BBeJEeHMS, Criocob
Baxkumna / Vaccine TM}] "l?aKeu g[fH . %2H/M§E(£Egr AU/ BBEJIeH / TIponssoguress /
1 VP! A Interval of Method of Manufacturer
vaccine of doses LS .
Injection, Injection
days
Recombinant novel | BupychHas 1 0 BHyTpUMBI- CanSino Biological
coronavirus vaccine | BeKTOpHast IeYHO Inc./Beijing
(Adenovirus type 5 | HeperIUIHU- Institute of
vector) Ad5-nCoV | pyemast Biotechnology
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Tabnuya 6 / Table 6

Poccuiickue BakuyHbl IpoTuUB SARS-CoV-2, mpoxoasiniyie JOKIMHNYeECKe ucnbirTanus [11] /
Russian vaccines against SARS-CoV-2 undergoing preclinical trials [11]

Ne
B KaTasiore BO3/ | Twumn BakuuHbI / Oco6eHHOCTH BaKI[MHBI / [Iponussopurens /
No. in the WHO Type of vaccine Features of the vaccine Manufacturer
catalog

89 BenkoBas PekomMOMHaHTHbIN 6e10K, HaHouacTulbl | ®TYIT CI16 HUM BC
CyobeqMHNYHAS (ocHOBa — S-6enok u aApyrue sanutonel) | ®MBA Poccun

90 BenkoBas Kpocc-peaktuBHas T-kieTouHast @I'VII CII6 HMU BC
CcyObeTMHNYHAS peKoMOMHaHTHAs BakUHA, ocHoBaHHast | ®DMBA Poccyu

Ha SARS-CoV-2 nykneomnporeune (N),
aKcrpeccupoBaHHoM B E.coli

99 benkosas CTpYKTYpHO MOAU(PULIIPOBAHHbIE ®I'BOY BO «MI'Y um.
CyObemVIHUYHAS chepuyecKye YacTUIbl BUpyCa M.B. JlomoHOCOBa»

tTabauHolt Mo3auku (TMV)

143 BekTopHas JKuBas BupycHasi BekTopHasi BakuuHa, | 3A0 «BMMOKAl»
BUPYCHas OCHOBAaHHAs Ha aTTEHYMPOBAaHHOM
pernuypyemas BUpYCe Ipuliia (MHTpaHa3a/JIbHas)

144 BekTopHas PexoMmOuHaHTHAs BaKI[/Ha, ®BVYH I'HII BB «BekTop»
BUPYCHAas OCHOBaHHas Ha Bupyce rpumma tuna A | Pocorpe6Haznsopa,
permuypyemMas (MHTpaHa3aJbHas) Kosnb1ioB0

146 BekTopHas BekTop — BUPYC BE3UKYISIPHOTO OBVYH I'H1I Bb «BekTop»
BUpYyCHAas cromatuta (VSV) Pocrniorpe6Hansopa,
peruMnupyemast KomnpoBo

164 PHK MPHK ®BVYH T'HI] BB «BekTop»

PocrnioTpe6Haznsopa,
Kosnb1oBO

Tabnuya 7 / Table 7

BakuuHbl, paspeniéHHble K IpuMeHeHUI0 B Poccuiickoit ®enepauuu [7, 8,9, 10, 11, 12, 13] /
Vaccines approved for use in the Russian Federation [7, 8, 9, 10, 11, 12, 13]

HNHTepBan
Komm- BBeIeHMs (THA), Db dexk-
B YeCTBO | Criocob BBeHeHMsI TUBHOCTb
aKkuyuHa / Tun BakuuHbl / Type [TpoussopuTens / o
Vaccine of vaccine zi03 / / InFerval of Manufacturer (%6) /
Number | injection (days), Effective-
of doses Method of ness (%)
injection
Fam-KoBup-Bak | KomObuHMpOBaH- 2 0-21, OI'BY «<HULI OM 91,4
(«CiyTHUK V») / | Has BeKTOpHAas Ha BHYTpU- um. H.®. l'amanen»
Gam-Kovid-Vak OCHOBE IByX IITAMMOB MBIILIEYHO
(“Sputnik V*) SKUBBIX aI€HOBUPYCOB
yesoBeKa
(rAd26-S+rAd5-S)
«OnunBak- l'eHHO-MHXeHepHas 2 0-14/21, OBYH I'HLJ 100
Kopona» / enTuaHas BHYTpU- Bb «BekTop»
“EpiVak-Corona” | BakuyHa Ha OCHOBE MBIIIIEYHO PocmoTpe6Hazsopa
MCKYCCTBEHHBIX
MeNnTHUIOB,
KOTMIUPYIOUNX
3 dparmeHTa
S-6eyika KOpoHaBUpYyCa
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Oxornuanue mabauyst 7 / End of the table Table 7

NuTepsan
Konu- BBeLeHMs (IHN), Sddex-
YeCcTBO | Croco6 BBeJeHUS TUBHOCTb
Naceine Type ofvaceine | (A93/ | /intervalof | HREEEORTER 1 n)/
Number | injection (days), Effective-
of doses Method of ness (%)
injection
«KoBuBak» / LenbHOBMPUMOHHAS 2 0-14, ®I'BHY 98,4
“KoviVak” MHaKTUMBMPOBAHHAS, BHYTPU- «DHIIVPUIT
ITaMM MBIIIEYHO um. UymakoBa
AYDAR-1 PAH»
«CrryTHUK JIasiT» / | TeHHO-MHKeHepHast 1 0, OTBY «HUL OM 91,4
“Sputnik Lite” BEKTOpHas BHYTpU- um. H.®. l'amanen»
MBIIIEUHO

Bce BakuuMHBI OTEYECTBEHHOTO MPOU3BOJCTBA
3aperucTpUpoOBaHbl MO Mpollenype, MPUMeHSIeMO
B YCJIOBMSIX YTPO3bI U JUKBUIAILUM UpPe3BbIUAIHBIX
CUTYaIMii, O YEM HAMMCAHO B MHCTPYKUUSX TIO TIPU-
MeHeHMIo npenapara [7, 8, 9, 10].

BakuuHa «CnyTHUK V» CKOHCTPyMpPOBaHa Ha OC-
HOBE JBYX Pa3/JIMUHbBIX aleHOBUPYCOB ueyioBeka (1-7i
KOMIIOHEHT — aJIeHOBUPYC UeyioBeka 26-ro Tumna, 2-i
KOMIIOHEHT — 5-To Tura), B KOTOpble MeTOJOM TeH-
HOJ MHKeHepuM BBeHEH I'eH, KOOUPYIOMNit S-6eloK
SARS-CoV-2. BupycHble BeKTOpPHbIE€ BaKIMHbBI 6e3-
OTIaCHbI, HETOKCUYHBI, CIIEIMMUYHBI K TUITY KJIETOK
(x wierkam snutenusi). I[Ipu sTOM ameHOBUpPYCHAS
IOHK He unrerpupyetcs B IHK kieTku-xo35i1MHa U He
pemnnuIupyeTCss BO BpeMsI AefeHUsI KIeTKM, TaK Kak
BUPYC OTKJIIOUEH OT perIiMKalum in vivo 13-3a Jene-
UMM yacTelt ero resoma [11].

OmHaKO OCHOBHBIM HEOCTATKOM TaKMX BaKIUMH
SIBJISIETCSI HaAM4UMe aHTUTeN K aJleHOBMUpycaM B ye-
JIOBEUYEeCKOV TOMYJSIIVM, TTOCKOIbKY Mbl TTePEHOCUM
pecnupaTOpHbIE U KeTYLOUHO-KUIIeYHbIe aJleHOBU-
pycHble MHbEKIUM B TeueHue ku3Hu. [loaTromy aze-
HOBMPYChI MOTYT ObITh MHAKTMBMPOBAHHBI IO TOTO,
KaK JTOCTUTHYT KJIETKU-MuIIeHu. YTOObI MpeomoseTh
9Ty Mpo6ieMy, yUeHble B HACTOSIIIee BpeMsl UCCIemy-
10T aZIeHOBUPYCHI SKMBOTHBIX, K KOTOPBIM Yy JTIOAei1 HeT
UMMYyHUTETA.

[MprMepoM MHOCTPAHHBIX HEPEITUIUPYIOIIUXCS
BEKTOPHBIX BAaKIIMH, MOMOOHBIX BakiyHe «CIYTHUK
V», gaBnsitorcss BakuyHa ChAdOx1-S — (AZD1222)

(Oxford/AstraZeneca) u Ad26.COV2.S (Janssen
Pharmaceutical Johnson & Johnson).
Bakuuna «3nuBakKopona» TocymapCcTBeHHOTO

HAay4YHOro mHOeHTpa BUPYCOJIOTUM U OMOTEXHOJIOTUN

«BekTop» SIB/ISIETCS TEHHO-UHXEHEPHOWN MenTUIHO
Ha OCHOBE MCKYCCTBEHHBIX XMMWYECKU CUHTE3UPO-
BaHHBIX TENTHIOB, KOMMPYIOIINX TpU GparmeHTa
S-6e1Ka KOpOHABMPYyCa, KOTOPbIe KOHbIOTMPOBAHbI HA
TTOBEPXHOCTM BUPYCHOTO HYK/IEOKAIICUIHOTO 6ejKa,
CMHTEe3MPyeMOro TeHeTUuecky MOoAM(UIMPoOBaHHOI
Escherichia coli. TIpyHLINII IeiiCTBUS OCHOBAH Ha 6J10-
KMPOBaHUM MONAaHKs BUPYCa B KJIETKY U YHUUTOXKE-
HUU KJI€TOK, 3apakKEHHBIX BUPYCAMM.

[TpeumyIiecTBamMu 3TOM BaKIIMHBI SIBJISIIOTCSI :

— OTCYTCTBME PeaKTOTeHHOCTH;
6e30I1aCHOCTb;

XpaHeHue OT +2 10 +8°C;

— OTCYTCTBME XUBBIX BUPYCOB [12].

W, HakoHell, BakiMHa «KoBuBak» ®demepasbHOTO
HayYHOTO ILIeHTpa MCCIeIoBaHMii ¥ pa3spaboTKU UM-
MyHOGMOMIOrMYeCcKuX rpernapaTtos uM. M.IT. YymakoBa
PAH (MHCTHUTYTa MOAMOMMENIUTA) SIBISIETCS Ie/ib-
HOBUPMOHHOV WMHAKTUBUPOBAHHOM, WCIIONb30BaH
mraMm AYDAR-1. Takue BaKLMHbBI 6€30I1aCHbI 1 He-
TOKCMUYHBI. OCHOBHBIM UX MPEUMYIIECTBOM SIBJISIETCSI
colepykaHNe BCeX BUPYCHBIX KOMIIOHEHTOB, TO3TOMY
UMMYHUTET HOpMUpYyeTCsl KO BCeM aHTUTeHaM BUPY-
ca, a He TOJIbKO K TIOBEPXHOCTHOMY Oenky [13].

Oo6cykaenue / Discussion

K navany Hosi6pss 2021 r. B Mupe BBISIBIIEHO
251 200 167 cnyuaeB 3a6oneBanust, ymepso 5 074 052
nauyeHTa (2 %). B Poccniickoit ®enepanuu 3TH 10-
Kazartenu coctaBmwiu 8 873 655 ciyuaeB u 249 215
nanueHToB (OKOJMIO 3 %), COOTBETCTBEHHO. [Iponuin
TOJIHYI0 BaKLMHALMIO 35,7 % HaceneHus IUIaHETHI,
B Poccuiickoit ®epepauyim — okoino 34 % [14]
(Tabu. 8).
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Tabnuya 8 / Table 8

HauHbie 0 KonmdecTBe nepeHécmmx COVID-19 u BaKIMHMPOBAHHBIX B MUpe
u B Poccuiickoii @enepauum [14] /

Data on the number of COVID-19 survivors and vaccinated in the world
and in the Russian Federation [14]

CiryqaeB Romsaecrso [Tpoinn Hons
3aboeBaHMsI Romraecrso BBEJIEHHBIX MMOJIHYIO HaceneHus, % /
Teppuropust / / The number CMEDTE/IDHBIX Fl03 BAKIIMMEL BakuuHaimio / | The pro or,tion
Territory of cases of the ucxonos / The / The number Have been full I;f tI;le
i number of deaths | of doses of the ) y L
isease vaccine injected vaccinated population, %
B mupe / 251200 167 5074 052 6 543 460 658 2779 658 666 35,7
In the world
Poccuiickas 8 873655 249 215 108 839 638 49 574 598 33,95
®epnepanus /
Russian
Federation

PaspaboTka BakIMHbI — OOJITUIA U JTOPOTOCTOSI-
it mpotiecc. OH Birouaer [15-17]:

1. Ba3oBble uccaenoBaHuS. DTO J1abOpaTOpHbIE
MCC/IenoBaHMs BO3OYOUTENST M BbIOOP MEPBOHAYAIb-
HOJ KOHCTPYKIMM TIperapara.

2. JoxknmHM4Yeckue ymccaemoBaHus. JJaHHBIN 3Tall
BK/IIOYAeT MCIBITAHUSI HA KIETOYHBIX KyJIbTypax
(in vitro) v OMIBITHI Ha JIAOOPATOPHBIX JKUBOTHBIX (in
Vivo), OLleHKYy 6e30macHOCTU U 3G(eKTMBHOCTH mpe-
rapara, BbISIBJIEHME CePbE3HBIX MOGOUHBIX 3G (PEKTOB,
onpeaeneHe MaKCMMaJIbHOV IePEeHOCHMOI TO3BI.

3. KnmMHMYecKue UCIIbITaHUS COCTOSIT U3 TPEX ¢as.
B mepBoii ¢ase ucHbITaHMII YUACTBYIOT OOGBIUHO [0
100 uenoBek. ITpy 3TOM OCYIIECTBISIETCS OIleHKa 6e3-
OIACHOCTY U TIePeHOCUMMOCTH Mpernapara, BbisBlIeHe
CepbE3HBIX MOOOYHBIX 3((HEKTOB U M3yUeHVE UMMYH-
HOTrO OTBeTa. Bo BTOpOII dhase mcciemoBaHmMit yuacTBY-
eT tesneBas BospactHas rpytma n3 100—1000 yenosek,
OlLIeHMBAIOT 3(PGEeKTUBHOCTb IIpernapaTa, BBISIBJSIOT
Ipyrve 10604yHbIe 3(hdEKTHI, OMPENEsTIOT ONTUMATh-
HYI0 103y, CIIoco6 ¥ YacTOTy BBemeHMs. B TpeTbeit
(ase KIMHMYECKMX WCIBITAHMII YUaCTBYET IleJieBast
Bo3pacTHas rpymmna 6omee 1000 yenoBek. OLeHUBAIOT
3 PeKTUBHOCTh IIperapara, CpaBHMBAIOT BaKIMHY-
KaHauaat ¢ miamne6o. YTo6sl COKPATUTD IIUTETbHOCTD
CPOKOB MCITbITaHUI B CJTyuyae BOSHMKHOBEHMS Upe3BbI-
YalHbIX CUTYaALIMIA, CBSI3aHHBIX C YyTPO30i1 pacrpocTpa-
HeHMsT MH(GEKIMOHHbBIX 3a00jIeBaHMii, HECKOJIbKO (a3
KJIMHNYECKUX UCTIBITAHN OOBEIMHSIOT B OHY.

4. TOCKOHTPOJIb ¥ pPerucTpanusi. ITOT 3Tam 00b-
elMHsSeT He3aBMUCHMbIe IOCyAapCTBeHHbIe MCIIbITA-
HMSI, PETUCTPAIMIO TIpernapara 1 cepTuduKaImnio ero
MMPOU3BOJICTBA.

5. JanbHejilne MCCAeq0BaHUs IPOBOIOSTCS pe-
TYJIIPHO C IIeJIbI0 OLIeHKM 6e30I1acHOCTH, 3 PeKTuB-
HOCTM TperiapaTa ¥ BbISIBIEHUSI IPYTUX IMOOOYHBIX
s dekToB.

B otHOomenun COVID-19 yueHblie 10 KOHIIA HE BbI-
SICHWJIM, YTO MMEHHO IIpe[CTaBisieT coboit addex-
TUBHBIV UMMYHHBI OTBET.

B xome MOK/IMHMYECKMX MCC/Ieq0BaHMil ObIIO BbI-
SICHEHO, YTO aHTUTEJIa, KOTOPbIe CIIOCOOHBI CBSI3aThCS
¢ S-6enkom Bupyca SARS-CoV-2 6/I0KMPYIOT MPOHUK-
HOBEHMe BUpYyca B KJIETKY. Bupyc ncrnomb3yeT S-6emoK
cyrnepkancuaa Ajsi MpUKpervieHus K pelenTopy Ha
TOBEPXHOCTM KJIETKM — aHTMOTeH3MHIIpeBpalao-
memy pepmenTy 2 (ACE2) mnu (AIID-2), a TakKe K ce-
puHoBoii niporeasze TMPRSS2, kak 1 Bupyc SARS-CoV
(aTunn4HOV mHeBMOHMM) [18].

MexaHN3M TPOHMKHOBEHMSI BUPYCaA B KJIETKY OIM-
caH B HAY4YHBIX paborax [18-21].

OTu ABa GeKa-pelerTopa KJIETKM TpaHchopmu-
pYIOT S-6eJIOK BMpyca TaKMM 06pa3om, UYTo MEMOPaHbI
BUpYCA U KJIETKU CJIMBAIOTCS, BUPYC TOMNaaeT B LIUTO-
T1a3My, BBICBOOOXKIaeTcst 1 peanmsyetcs ero PHK [21].

Ha maHHBII MOMEHT HEM3BECTHO, KaKOil YPOBEHb
(TuTp) aHTUTEN 06ecIIeynBaeT MMMYHHYIO HEBOCITPU-
MMYMBOCTb. be3 3TOro TpyJHO OJHO3HAYHO OLIeHUThb
3(pGeKTUBHOCTb BaKLIVIHBI.

V 40-60 % nui, He nepebonepmux COVID-19, 06-
Hapy>KMBAIOTCS KPOCC-peaKkTUBHbIe (TIepeKPECTHO pe-
arupymoiue) CD4+ T-KIeTKM, KOTOpble 06Pa3yIoTCs
B pe3yibTaTe IepeHeCeHHBIX paHHee 3a60eBaHMIA,
BBI3BAHHBIX APYTMMM KOpPOHABMpyCaMy, UYTO 0be-
crieuyBaeT 4acTU4HbI uMMyHuTeTr oT COVID-19.
OO6GHapYKMBAIOTCSI ¥ KPOCC-PEaKTUBHbIE AHTUTENA,
KOTOpbIE CITOCOOGHBI pacrno3HaBaThb BuUpyc SARS-CoV-2
[22-27].

Hawnbonbillee KoamMueCcTBO aHTUTEN ITPOTUB SARS-
CoV-2 BbIpabaThIBaeTCs Yepes IBe—TPU Hemelu Io-
Cjie 3apaskeHusi, 1Mocjae 4ero uX KOJIMYeCcTBO Hauu-
HaeT CHWXKAaTbCd. ['yMOpanbHbIME MMMYHHBI OTBET
MIpOSIBIIsSIETCS BhIpaboTKOM aHTMTen IgA, IgM u IgG
K TTOBEPXHOCTHOMY 6enKky S [28, 29].
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3amocsenHue 1Ba rofa MoyiyueHbl HOBbIE CBeIeHUs
0 MexaHM3Max Kak r'yMOpaabHOro, Tak U KIeTOYHOTO
MMMYHHOTrO oTBeta Ha SARS-CoV-2, paspaboraHo u
uccremyercst 6omee 300 BakiuH. Ho OKOHUaTeIbHO
He YCTAHOBJIEHO, KaKye KJIAacChl MMMYHOTJIOOYITHOB
K 6eJIKy S ¥ B KaKMX TUTPax 00eCcIieunBaloT 3alIuTy OT
uHpuMpoBaHus. Camo Hayume Ig G K BUpycCy He SIB-
JITeTCsl abCOMIOTHO 3aMmuTOo OT MHbeKkMu [30, 31].

Taxke akTyaabHa OlLlEHKA POJIXM KJIETOUHOTO UM-
myHuTeTa B 3amuTe ot SARS-CoV-2.

3akmrouenue / Conclusion

Tak Kak BCe BaKI[MHBI B MMPEe 3aPeruCTPUPOBAHBI
0 TIpoliemype, IPUMEHSIEMOI B YCIIOBUSIX YTPO3bI U
JIMKBUOAIVY UPE3BbIUAHBIX CUTYyaIVil, YTOOBI Ce-
JIaTh OKOHYAaTeJIbHbIe BBIBOALI 00 3(PGEeKTUBHOCTU
BaKIMH HYKHO JOKAATHCSI OKOHUAHMST KIVMHUYECKIUX
VICIIBITAHUIA.

3a rociegHMe 1Ba rofia MoyYeHbl HOBbIE CBEIEHNS
0 MexaHM3MaxX KaK I'yMOPaJIbHOTO, TaK ¥ KIETOYHO-
ro MMMyHHOro orBera Ha SARS-CoV-2, paspaboraHo
u uccenyetcs 6omee 300 BaKLVH, TPUMEHSIFOTCS JIJIST
IMATHOCTMKM BBICOKOUYBCTBUTEIbHBIE U CIIEIVI(UIHbBIE
TecT-cucteMbl. HO OKOHUATeIbHO He YCTAaHOBJIEHO, Ka-
Kye KJIacChl MMMYHOITIOOYJIMHOB K S-0€/IKy U B KaKUX
TUTPaX 00eCcHeuyuBaloT 3alUTy OT MHQGUIMPOBAHMUS.
Yke MOHSATHO, YTO caMo Hayinmume IgG K BUPYCY He SIB-
JISTeTCsT abCOMIOTHO 3aImmToi oT MHpekym [30, 31].

Taoke aKkTyaJibHAa OI[€HKA POJIM KJIETOUHOTO MM-
myHuTeTa B 3amuTe ot SARS-CoV-2.

dtuka my6aukanum. [IpecraBieHHas CTaThs pa-
Hee oIy6/IMKOBaHa He Gblia.

Kondnukr wmHTepecoB. Mudopmaius 0 KOH-
(bnMKTE UHTEPECOB OTCYTCTBYET.

HcTounuk muaHcupoBaHus. VccienoBanne He
MMeJIO CIIOHCOPCKOI MOJIEPKKU.

JIutepaTtypa

1. Beeching NJ, Fletcher TE, Beadsworth MBJ. Covid-19:
testing times. British Medical Journal. 2020; 369: m1403.
doi:10.1136/bmj.m1403.

2. TIpaButenbctBo Poccuiickoit @eneparym. [IocTymneH no:
http://government.ru/dep_news/38904/. (maTa ob6parie-
Hus: 01.12.2021).

3. IlpodwunakTiuka, AMAarHOCTUKA M jedeHye HOBOW KOpo-
HaBupycHoit nHdekiynu (COVID-19). BpemeHHbIe METO-
Iuyeckue pekoMeHpauuu. Munsapas Poccun (3 mapra
2020). HocrymeH mo: https://static-0.rosminzdrav.ru/
system/attachments/attaches/000/049/629/original/
Bpemennbie_ MP_COVID-19_03.03.2020_%28Bepc
ust_3%29 6-6.pdf?1583255386/. (mata oOGpallleHNs:
01.12.2021).

4. David L Heymann, Nahoko Shindo. COVID-19: what
is next for public health? The Lancet Journal. 2020;
395(10224):542-5. doi:10.1016/S0140-6736(20)30374-3.

5. KinmHuyeckoe BefieHMe TSKEOM OCTPOV pecIMpaToOpHOit
MHDeKIMM TPY TOJ03PEHMI Ha HOBYIO KOPOHABUPYCHYIO
(2019-nCoV) uHbeKuu0. BpeMeHHbIe pPEKOMEHIAIMMA.
BO3. 28 auBapst 2020 r. JocTtymneH no: https://apps.who.
int/iris/bitstream/handle/10665/330893/WHO-nCoV-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Clinical-2020.3-rus.pdf?sequence=5&isAllowed=y/.
(mata obpamienns: 01.12.2021).

World Health Organization. Media briefing on COVID19
with DrTedros. Available at: https://twitter.com/WHO/
status/1237777021742338049/. (accessed 01.12.2021).
lam-KOBUI-Bak — WMHCTPYKUMS II0 NPUMEHEHMUIO.
Hocrynien mo: https://medi.ru/instrukciya/gam-kovid-
vak_17105/. (mata o6paiennst: 01.03.2022).
onmuBakKopoHa —  MHCTpYKUMSI O MpUMEHe-
Huio. JocryneH mo:  https:/medi.ru/instrukciya/
epivakkorona_26307/. (mata o6paiuenus: 01.03.2022).
KoBuBak — mHCTpyKuus 1no npumMeHeHuio. [locTyrneH
no: https://medi.ru/instrukciya/kovivak_26476/. (mata
obpamienns: 01.03.2022).

CriyTHMK JIaliT — MHCTPYKLMS 10 TIPUMEHEHMUIO.
Hoctynmen mo: https://medi.ru/instrukciya/sputnik-
layt 26611/. (mata o6pamienus: 01.03.2022).

COVID-19 vaccine tracker and landscape) Available
at: https://www.who.int/publications/m/item/draft-
landscape-of-covid-19-candidate-vaccines.  (accessed
01.12.2021).

SnuBakKopona. BakiiiHa Ha OCHOBe MEeNTUAHbBIX aHTU-
reHoB s nipobwunaktuky COVID-19. octymeH mo:
http://www.vector.nsc.ru/page/878/. (mata obpalleHus:
01.03.2022).

Perucrpanyonnoe ynocroBepenue KopuBaxk (BakuyHbl
KOPOHAaBUPYCHOIA MHaKTUBUPOBAHHOIA 1IeTbHO-
BUPUOHHO KOHIIeHTPMPOBAaHHOM OUMILEHHOIA).
Hoctynen mo: https://grls.rosminzdrav.ru/Grls_View_
v2.aspx?routingGuid=099fb38b-271f-4a80-93d1-
9b1lc1611c509&t=. (maTa obpamenus: 01.03.2022).
Coronavirus (COVID-19) Vaccinations. Available
at: https://ourworldindata.org/covid-vaccinations/.
(accessed 01.12.2021).

Pemenne CoBera EBpasuiickoii 3KOHOMMYECKON KO-
vuccum ot 03.11.2016 N2 78 (pem. ot 23.04.2021)
«O TIpaBwiax peructpaiuy U OSKCIIEepTU3bI JeKap-
CTBEHHBIX CPENCTB IS MEIUIMHCKOTO TPUMEHEeHUS»
(Cu3M. 1 oI1I., BCTYIL B cuiny ¢ 06.10.2021). TocTyrieH no:
https://legalacts.ru/doc/reshenie-soveta-evraziiskoi-
ekonomicheskoi-komissii-ot-03112016-n-78/. (naTa 06-
pamienus: 25.02.2022).

Pemennie CoBeta EBpa3uiickoii 9KOHOMMYECKO KO-
vuccuu ot 03.11.2016 N2 77 (pem. ot 14.07.2021)
«06 yrBepxkmeHun IIpaBua HajaJeXalleil MPOU3BOL-
CTBEHHOJ TMpakTuKku EBpPasmifiCkoro SKOHOMMUYECKOTO
coto3a». [loctymeH mo: https://www.vgnki.ru/assets/
files/reshenie-soveta-evrazijskoj-ekonomicheskoj-
komissii-ot-03_11 2.pdf. (mata o6pamenns: 25.02.2022).
Pemenne CoBera EBpasuiickoii 3KOHOMMYECKON KO-
myccum ot 03.11.2016 N2 89 «O6 yTBepskaenun ITpaBut
TIPOBEIeHNST UCCIeNOBaHMii OGUONIOTUYECKUX JieKap-
CTBEHHBIX CpeACTB EBpa3miiCkoro 5KOHOMMUUECKOTO CO-
103a». ocryneHn mo: https://docs.eaeunion.org/docs/
ru-ru/01411954/cned 21112016 89. (mata o6pallieHus:
25.02.2022).

Yaginuddin A, Kashir J. Innate immunity in COVID-19
patients mediated by NKG2A receptors, and potential
treatment using Monalizumab, Cholroquine, and
antiviral agents. Med. Hypotheses. 2020; 140: 109777.
DOI: 10.1016/j. mehy.2020.109777.

Cao W, Li T. COVID-19: towards understanding
of pathogenesis. Cell Res. 2020; 30 (5): 367-369.
doi: 10.1038/ s41422-020-0327-4.

Tay MZ, Poh CM, Rénia L. et al. The trinity
of  COVID19: immunity, inflammation and
intervention. Nat. Rev. Immunol. 2020;20(6):363-74.
doi: 10.1038/s41577-020- 0311-8.

76 2022 Tom4 Ne1

DOU3NYECKAA U PEABUTTUTALMOHHAA MEOMLMHA



REVIEWS

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Koctuuos M.I1., MapkenoBa E.B., CButuu O.A., [Tonuiyk
B.b. limmyHHble MexaHu3Mbl SARS-CoV-2 u moTreH-
LIMaJbHbIE TIPEnaparthbl OIS TMPOMUIAKTUKM U JIeUeHUS
COVID-19 // Tlynbmononorust. — 2020. — T. 30. — N2 5. —
C.700-708.DOI: 10.18093/0869-0189-2020-30-5-700-708.
He Z, Ren L, Yang ], et al. Seroprevalence and humoral
im-mune durability of anti-SARS-CoV-2 antibodies in
Wuhan, China: a longitudinal, population-level, cross-
sectional  study. Lancet.2021;397(10279):1075-84.
doi: 10.1016/S0140-6736(21)00238-552.

Minervina AA, Komech EA, Titov A, et al. Longitudinal
high-throughput TCR repertoire profiling reveals
the dynamics of T-cell memory formation after
mild COVID-19 infection. Elife.2021;10:€63502.
doi: 10.7554/eLife.6350254.

Tan AT, Linster M, Tan CW, et al. Early induction of
functional SARS-CoV-2 specific T cells associates with
rapid viral clearance and mild disease in COVID-19
patients. Cell Reports.2021 Feb 9;34(6):108728.
doi: 10.1016/j.celrep.2021.108728.
Dan]JM,Mateus],KatoY,etal.Immunologi-cal memoryto
SARS-CoV-2 assessed for up to 8 months after infection.
Science.2021;371(6529):eabf4063. doi:10.1126/science.
abf406358.

Kang CK, Kim M, Lee S, et al. Longitudinal analysis of hu-
man memory T-Cell Response according to the severity
of illness up to 8 months after SARS-CoV-2 infection. |
Infect Dis. 2021;jiab159. doi: 10.1093/infdis/jiab15959.
Shomuradova AS, Vagida MS, Sheetikov SA, et al.
SARS-CoV-2 Epitopes Are Recognized by a Public
and Diverse Repertoire of Human T Cell Receptors.
Immunity. 2020;53(6):1245 —1257 e1245. doi: 10.1016/j.
immuni.2020.11.00460.

Lampasona V, Secchi M, Scavini M, et al. Antibody
response to multiple antigens of SARS-CoV-2 in
patients with diabetes: an observational cohort
study. Diabetologia. 2020;63(12):2548-2558.
doi: 10.1007/s00125-020-05284-440.

Noval MG, Kaczmarek ME, Koide A, et al. Antibody iso-
type diversity against SARS-CoV-2 is associated with
differential serum neutralization capacities. Sci Rep.
2021;11(1):5538. doi: 10.1038/s41598-021-84913-3.
Logunov DY, Dolzhikova IV, Shcheblyakov DV, et
al. Safety and efficacy of an rAd26 and rAd5 vector-
based heterologous prime-boost COVID-19 vaccine:
an interim analysis of a randomised controlled phase
3 trial in Russia. Lancet. 2021;397(10275):671-681.
doi: 10.1016/S0140-6736(21)00234-870.

Selhorst P, Van Ierssel S, Michiels J, et al. Symp-tomatic
SARS-CoV-2 reinfection of a health care worker in a
Belgian nosocomial outbreak despite primary neutraliz-
ing antibody response. Clin Infect Dis. 2020;ciaal850.
doi: 10.1093/cid/ciaa1850.

References

. Beeching NJ, Fletcher TE, Beadsworth MB]. Covid-19:

testing times. British Medical Journal. 2020; 369: m1403.
doi:10.1136/bmj.m1403.

. Pravitel’stvo Rossiyskoy Federatsii [Government of the

Russian Federation]. Available at: http://government.ru/
dep_news/38904/. (accessed 01.03.2022). (In Russian).

Profilaktika,  diagnostika i  lecheniye  novoy
koronavirusnoy infektsii (COVID-19). Vremennyye
metodicheskiye  rekomendatsii. =~ Minzdrav  Rossii

(3 marta 2020) [Prevention, diagnosis and treatment
of novel coronavirus infection (COVID-19). Temporary
guidelines. Ministry of Health of Russia (March 3,
2020)]. Available at: https://static-0.rosminzdrav.ru/

10.

11.

12.

13.

14.

15.

system/attachments/attaches/000/049/629/original/
Bpemennsie MP_COVID-19 03.03.2020_%28Bepc
us_3%29_6-6.pdf?1583255386/. (accessed 01.12.2021).
(In Russian).

David L. Heymann, Nahoko Shindo. COVID-19: what
is next for public health? The Lancet Journal. 2020;
395(10224):542-5. doi:10.1016/S0140-6736(20)30374-3.
Klinicheskoye vedeniye tyazheloy ostroy respiratornoy
infektsiipripodozreniinanovuyukoronavirusnuyu(2019-
nCoV) infektsiyu. Vremennyye rekomendatsii. VOZ. 28
yanvarya 2020 g. [Clinical management of severe acute
respiratory infection for suspected novel coronavirus
(2019-nCoV) infection. Temporary recommendations.
WHO. January 28, 2020]. Available at: https://apps.who.
int/iris/bitstream/handle/10665/330893/WHO-nCoV-
Clinical-2020.3-rus.pdf?sequence=5&isAllowed=y/.
(accessed 01.12.2021). (In Russian).

World Health Organization. Media briefing on COVID19
with DrTedros. Available at: https://twitter.com/WHO/
status/1237777021742338049/. (accessed 01.12.2021).
Gam-KOVID-Vak — instruktsiya po primeneniyu [Gam-
COVID-Vak — instructions for use]. Available at: https://

medi.ru/instrukciya/gam-kovid-vak_17105/. (accessed
01.03.2022). (In Russian).
EpiVakKorona — instruktsiya po primeneniyu

[EpiVacCorona — instructions for use]. Available at:
https://medi.ru/instrukciya/epivakkorona 26307/.
(accessed 01.03.2022). (In Russian).

KoviVak — instruktsiya po primeneniyu [KoviVak —
instructions for use]. Available at: https:/medi.ru/
instrukciya/kovivak_26476/. (accessed  01.03.2022).
(In Russian).

Sputnik Layt — instruktsiya po primeneniyu [Sputnik
Light — instructions for use]. Available at: https:/
medi.ru/instrukciya/sputnik-layt_26611/. (accessed
01.03.2022). (In Russian).

COVID-19 vaccine tracker and landscape) Available
at: https://www.who.int/publications/m/item/draft-

landscape-of-covid-19-candidate-vaccines.  (accessed
01.12.2021).
EpiVakKorona. Vaktsina na osnove peptidnykh

antigenov dlya profilaktiki COVID-19 [EpiVacCorona.
Vaccine based on peptide antigens for the prevention
of COVID-19]. Available at: http://www.vector.nsc.ru/
page/878/. (accessed 01.03.2022). (In Russian).
Registratsionnoye udostovereniye KoviVak (Vaktsiny
koronavirusnoy  inaktivirovannoy  tsel’novirionnoy
kontsentrirovannoy  ochishchennoy)  [Registration
certificate of  CoviVac  (Coronavirus  vaccine
inactivated whole virus concentrated purified)].
Available at: https://grls.rosminzdrav.ru/Grls_View_
v2.aspx?routingGuid=099fb38b-271f-4a80-93d1-
9b1c1611c509&t=. (accessed 01.03.2022). (In Russian).
Coronavirus (COVID-19) Vaccinations. Available
at:  https://ourworldindata.org/covid-vaccinations/.
(accessed 01.12.2021).

Resheniye Soveta Yevraziyskoy ekonomicheskoy
komissii ot 03.11.2016 N2 78 (redaktsiya ot 23.04.2021)
«O Pravilakh registratsii i ekspertizy lekarstvennykh
sredstv  dlya meditsinskogo  primeneniya» (s
izmeneniyami i dopolneniyami, vstupil v silu s
06.10.2021) [Decision of the Council of the Eurasian
Economic Commission dated November 3, 2016 No. 78
(as amended on April 23, 2021) “On the Rules for the
Registration and Examination of Medicinal Products
for Medical Use” (as amended and supplemented,
entered into force on October 6, 2021)]. Available et:
https://legalacts.ru/doc/reshenie-soveta-evraziiskoi-

PHYSICAL AND REHABILITATION MEDICINE

2022 Vol.4 No.1 77



0B30PbI

16.

17.

18.

19.

20.

21.

ekonomicheskoi-komissii-ot-03112016-n-78/.
(accessed: 25.02.2022). (In Russian).

Resheniye Soveta Yevraziyskoy ekonomicheskoy
komissii ot 03.11.2016 N2 77 (redaktsiya ot 14.07.2021)
«Ob utverzhdenii Pravil nadlezhashchey
proizvodstvennoy praktiki Yevraziyskogo

ekonomicheskogo soyuza» [Decision of the Council of
the Eurasian Economic Commission dated November
3, 2016 No. 77 (as amended on July 14, 2021)
“On Approval of the Rules of Good Manufacturing
Practice of the Eurasian Economic Union”]. Available
et: https://www.vgnki.ru/assets/files/reshenie-soveta-
evrazijskoj-ekonomicheskoj-komissii-ot-03_11_2.pdf.
(accessed: 25.02.2022). (In Russian).

Resheniye Soveta Yevraziyskoy ekonomicheskoy komissii
ot 03.11.2016 N2 89 «Ob utverzhdenii Pravil provedeniya
issledovaniy biologicheskikh lekarstvennykh sredstv
Yevraziyskogo ekonomicheskogo soyuza» [Decision
of the Council of the Eurasian Economic Commission
dated November 3, 2016 No. 89 “On Approval of the
Rules for Conducting Research on Biological Medicinal
Products of the Eurasian Economic Union”]. Available
et: https://docs.eaeunion.org/docs/ru-ru/01411954/
cned 21112016 89. (accessed: 25.02.2022). (In Russian).
Yaginuddin A, Kashir J. Innate immunity in COVID-19
patients mediated by NKG2A receptors, and potential
treatment using Monalizumab, Cholroquine, and
antiviral agents. Med. Hypotheses. 2020; 140: 109777.
DOI: 10.1016/j. mehy.2020.109777.

Cao W, Li T. COVID-19: towards understanding
of pathogenesis. Cell Res. 2020; 30 (5): 367-9.
DOI: 10.1038/ s41422-020-0327-4.

Tay MZ, Poh CM, Rénia L. et al. The trinity of
COVID19: immunity, inflammation and intervention.
Nat. Rev. Immunol. 2020; 20 (6): 363-74.
DOI: 10.1038/s41577-020- 0311-8.

Kostinov MP, Markelova EV, Svitich OA, Polishchuk VB.
Immunnyye mekhanizmy SARS-CoV-2 i potentsial’nyye
preparaty dlya profilaktiki i lecheniya COVID-19.
Pul’'monologiya [Immune mechanisms of SARS-CoV-2
and potential drugs for the prevention and treatment of

23.

24.

25.

26.

27.

28.

29.

30.

Wuhan, China: a longitudinal, population-level, cross-
sectional study. Lancet.2021;397(10279):1075-84.
doi: 10.1016/S0140-6736(21)00238-552.

Minervina AA, Komech EA, Titov A, et al. Longitudinal
high-throughput TCR repertoire profiling reveals
the dynamics of T-cell memory formation after
mild COVID-19 infection. Elife.2021;10:€63502.
doi: 10.7554/eLife.6350254.

Tan AT, Linster M, Tan CW, et al. Early induction of
functional SARS-CoV-2 specific T cells associates with
rapid viral clearance and mild disease in COVID-19
patients. Cell Reports.2021 Feb 9;34(6):108728.
doi: 10.1016/j.celrep.2021.108728.
Dan]JM,Mateus],KatoY,etal.Immunologi-cal memoryto
SARS-CoV-2 assessed for up to 8 months after infection.
Science.2021;371(6529):eabf4063. doi:10.1126/science.
abf406358.

Kang CK, Kim M, Lee S, et al. Longitudinal analysis of hu-
man memory T-Cell Response according to the severity
of illness up to 8 months after SARS-CoV-2 infection. ]
Infect Dis. 2021;jiab159. doi: 10.1093/infdis/jiab15959.
Shomuradova AS, Vagida MS, Sheetikov SA, et
al. SARS-CoV-2 Epitopes Are Recognized by a
Public and Diverse Repertoire of Human T Cell
Receptors. Immunity. 2020;53(6):1245-1257 e1245.
doi: 10.1016/j.immuni.2020.11.00460.

Lampasona V, Secchi M, Scavini M, et al. Antibody
response to multiple antigens of SARS-CoV-2 in
patients with diabetes: an observational cohort
study. Diabetologia. 2020;63(12):2548-2558.
doi: 10.1007/s00125-020-05284-440.

Noval MG, Kaczmarek ME, Koide A, et al. Antibody iso-
type diversity against SARS-CoV-2 is associated with
differential serum neutralization capacities. Sci Rep.
2021;11(1):5538. doi: 10.1038/s41598-021-84913-3.
Logunov DY, Dolzhikova IV, Shcheblyakov DV, et
al. Safety and efficacy of an rAd26 and rAd5 vector-
based heterologous prime-boost COVID-19 vaccine:
an interim analysis of a randomised controlled phase
3 trial in Russia. Lancet. 2021;397(10275):671-681.
doi: 10.1016/S0140-6736(21)00234-870.

COVID-19]. Pulmonology [Pulmonology]. 2020; 30 (5):  31. Selhorst P, Van Ierssel S, Michiels J, et al. Symp-tomatic
700-8. DOI: 10.18093/0869-0189-2020-30-5-700-708. SARS-CoV-2 reinfection of a health care worker in a
(In Russian). Belgian nosocomial outbreak despite primary neutraliz-
22.He Z, Ren L, Yang J, et al. Seroprevalence and humoral ing antibody response. Clin Infect Dis. 2020;ciaa1850.

im-mune durability of anti-SARS-CoV-2 antibodies in doi: 10.1093/cid/ciaal850.
Pykonmcs nocrynmna 01.03.2022
[TpuHsTa B mevath: 15.03.2022

ABTOD

CokypoBa Aiia MwuxaiiloBHa — KaHOMZAT OMONOTMUECKMX HayK, OOIEHT, NOLEHT Kadeapbl MUKPOOMOIOTUM,

Bupycosnoruu u ummyHonornu ®OIBOY BO «CaHKT-IleTep6yprckumii roCymapCTBEHHBI MeauaTpUuecKmii MemuiyH-
CKMiT yHUBepcuteT» MuH3gpaBa Poccum, yi. JIutoBckas, A. 2, CaHkr-Iletep6ypr, 194100, Poccuiickas ®Demepaniys;
e-mail: amsokurova@gmail.com

Author

Alla M. Sokurova, PhD in Biological sciences, Associate Professor, Associate Professor of the Department of microbiology,
virology and immunology of the St. Petersburg State Pediatric Medical University, 2 Litovskaya Street, 194100 St. Petersburg,
Russian Federation; e-mail: amsokurova@gmail.com

78

2022 Tom4 Ne1

DOU3NYECKAA U PEABUTTUTALMOHHAA MEOMLMHA



