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«[MepBbiti MoCKOBCKMI rocynapCTBEHHbIN MeAaNUMHCKMI yHuBepcuTeT um. M. M. CeyeHoBa»
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PassuTtne naHgemum COVID-19 nHMUMmMpoBano uccnegoBaHvs no pa3paboTke BakUUH NPOTUB 3TOW KOPOHaBW-
pycHowv nHdekumn. BO3 1 HaumoHanbHble perynaTtopHbie opraHbl MHOTMX CTpaH NMOAroTOBUIN PYKOBOACTBA, Mo-
3BOSIAIOLLME YCKOPUTL pa3paboTky 1 pernctpaumio BakumH npotus COVID-19. Llenb paboTbl — aHanva MexayHa-
POAHBIX N OTEYECTBEHHbIX PErynsaTOPHbLIX PeKOMeHaauui K pa3paboTke 1 YCKOPEHHON perncTpauun BakuyH ans
NpoUNaKkTUKN kKopoHaeupycHon nHdekummn COVID-19 B ycnoBusix naHgeMun, a Takke o6o6LueHne npeasapu-
TenbHbIX ONy6NMKOBaHHbIX PE3yrbTaToB NepBbIX 3Tarnos AOKIIMHUHECKUX U KIIMHUHECKUX nccnefoeaHuii. B pabote
paccMOoTpeHbl noaxoAdbl K npoLeaype YCKOPEHHOW perncTpauum nekapCTBeHHbIX CPEACTB B YCNOBUAX NaHAEMUN
B Poccuiickon ®epepaumm, EC n CLUA. MNpepctaBneHbl perynatopHble Tpe60oBaHUsA K Ka4ecTBy, [OKIMHUYECKUM
N KIIMHWYECKMM UccrnefoBaHnsaM BakumH ana npodunaktvku COVID-19. OnucaHbl nepBbie pesynsratbl paspa-
60Tku BakumH npotne COVID-19. MNMoka3aHo, 4To, COrnacHoO perynsTtopHbIM AOKYMEHTaM yKa3aHHbIX CTpaH, BO3-
MOXHO YCKOpPEHVEe PerncTpaLmoHHOro rnpolecca 3a CHeT COKpAaLLEeHUsl CPOKOB 3KCNepTu3bl KavecTsa, apdek-
TMBHOCTW M 6€30MacHOCTU BaKUUHbL. Takke BO3MOXHA Tak HasblBaemas perucrpaums Ha ycrosusix, Mpu 3ToM
BaKLMHA MOXeT 6bITb 3aperncTpypoBaHa Ha OCHOBAHWUWN HEMOJHbIX AOKIMHUYECKMX M KIIMHUYECKUX MCCrefoBa-
HWIA NP YCINOBMK, YTO MOCHE perucTpaummn Bce uccnefoBaHus 6yoyT BbINOMHEHbI B NONIHOM o6beme. MpeacTas-
JeHbl 0606LLEHHbIE PE3ynbTaTbl KMMHUYECKMX UCCnefoBaHuin BakumH npotue COVID-19. EguHuyHble ony6nmko-
BaHHble NpegBapuTeNibHble pe3ynbTathbl NEPBbIX 3TAMOB KIMHUYECKWUX UCCNefoBaHuiA BakumH npotme COVID-19
NPOAEMOHCTPMPOBANY NX XOPOLLYIO NEPEHOCUMOCTb, 6€30MacHOCTb U UIMMYHOTrEHHOCTb. [Npn nccnepoeaHuy Bak-
LIMH Ha OCHOBE a[ieHOBMPYCa YCTAHOBMEHO, YTO 40 UCCMEROBaHUA NPAKTUHECKN Y NONOBUHBI JOGPOBOSLLIEB OMNpe-
Oensanucb BbICOKME TUTPbI @aHTUTEN K afeHOBUPYCY, YTO COMPOBOXAANOCH 60fee MArkMM pasBUTUeM MOBOYHbIX
peakumin U HU3KOW MMMYHOreHHOCTbIO. pn 3TOM y nuL cTapLueri BO3pacTHOW rpynnbl (45—60 neT) MMMYHHBbIA
oTBeT 6bIn1 cnabee, Yem B rpynne nuy mnagwe 45 net. Pe3dynerartel aHanM3a HopMaTuBHbIX TPeboBaHWN, perna-
MEHTUPYIOLLIMX pa3paboTKy 1 pernctpaumio BakumH npotme COVID-19 B ycnoBusix NaHgeMun, a Takxke Mexay-
HapoAHbIX U HaLMOHaNbHbIX HOPMATUBHBIX MOAXOAOB AJS1A pa3paboTKM U perncTpaLmm BakUmMH MOryT MOCAYXUTb
OCHOBOW MNpw pa3paboTke 0TeYECTBEHHbIX TPe6oBaHUA Ans BakumHbl npotme COVID-19 B ycnosusx naHaemMuu.
Kntouesbie cnosa: nangemus COVID-19; BakumHbl; Bupyc SARS-CoV-2; HopmaTuBHbIE TPE6OBAHUS; YCKOPEH-
Has perncrpauuns BakUuH; permctpaums BakumH npotnes COVID-19
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The progress of the COVID-19 pandemic initiated research to develop vaccines against this novel coronavirus
infection. The WHO and national regulatory authorities in many countries have elaborated guidelines to speed
up the development and authorisation of COVID-19 vaccines. The aim of the study was to analyse international
and Russian regulatory recommendations for the development and fast-track approval of COVID-19 vaccines
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MexayHapoaHble M 0Te4YeCTBEHHbIE HOpMaTUBHbIE PeKOMeHAALMH K pa3paboTke 1 peructpaumu Bakuuu npotus COVID-19...
Russian and International Regulatory Recommendations for the Development and Marketing Authorisation of COVID-19...

in the context of the pandemic, as well as to summarise the preliminary published results of the first stages of
preclinical and clinical studies. The paper analyses approaches to fast-track approval of medicines in the face
of the pandemic in Russia, the European Union, and the United States. It summarises regulatory requirements
for the quality of COVID-19 vaccines, as well as for preclinical, and clinical studies. It describes the first results
of COVID-19 vaccine development. The analysed regulatory documents allow for accelerated authorisation due
to reduction of time spent on evaluation of vaccine quality, safety, and efficacy. Another option is the so-called
conditional marketing authorisation when a vaccine is registered based on incomplete preclinical and clinical data
provided that all the studies will be completed after the vaccine authorisation. The paper summarises the results of
clinical trials of COVID-19 vaccines. The few published preliminary results of the first phases of COVID-19 vaccine
clinical trials demonstrate the vaccines’ good tolerability, safety, and immunogenicity. Evaluation of adenovirus-
based vaccines showed that almost half of the volunteers had had high antibody titers to adenovirus before the
study, which resulted in milder adverse reactions and low immunogenicity. In addition, the immune response was
weaker in the older group of subjects (45—60 years) as compared to the subjects younger than 45 years. The
results of the analysis of regulatory requirements for the development and marketing authorisation of COVID-19
vaccines in the context of the pandemic, as well as of national and international regulatory approaches to vaccine
development and authorisation can be used as a basis for the development of Russian requirements for COVID-19
vaccines in the context of the pandemic.

Key words: COVID-19 pandemic; vaccines; SARS-CoV-2 virus; regulatory requirements; fast-track approval of
vaccines; COVID-19 vaccine authorisation
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B koHue 2019 r. 6b1710 YCTAHOBNEHO, YTO MPUYMHOI OCTPOro
TSXKENOro PecnupaTopHoro CUHLpoma (no3gHee 0603HA4YEHHOMO
kak 3ab6onesaHne COVID-19) aBnseTcs KOpOHaBMpYC, BNOCNeA-
CTBUM Nony4mBLMIA Ha3BaHue SARS-CoV-2. 11 mapta 2020 r. BO3
o6bsBuNa 0 Hayane naHaemun GOVID-19, 4TO MHMLMNUPOBANO aK-
TUBHbIN NMOUCK 3(PCEKTUBHBIX NEKAPCTBEHHbIX CPEACTB ANs 60pb-
6bl ¢ UHGekuueid [1]. Mpwn aTom 60nee 4em BEKOBOW OMbIT 60PbOLI
C MHEKLMOHHbIMU 3a60/1eBaHMAMMN MOKa3bIBAET, YTO Hanbonee
3(hheKTUBHBLIM 1 6€30MaCHbIM METOLO0M MPEKPaLLeHUs 1 NpesoT-
BPALLEHMS 3NMAEMNIl ABAETCA BaKLMHALMA.

Pa3paboTka, KOHTPONb Ka4ecTBa, NPOBEAEHNE LOKNUHUYECKNX
1 KIIMHUYECKUX UCCNeA0BaHNiA U NpoLefypa perucTpaumn BakLmH,
KaK 1 BCeX 6MOMOrMyecknx NeKapcTBeHHbIX Mpenapartos, Cylle-
CTBEHHO OTNNYAIOTCA OT aHANOMMYHbIX NPOLEAYP ANs NIeKapCTBeH-
HbIX NPenaparos, NOMy4aeMbIX Ha OCHOBE XUMMYECKOr0 CUHTE3A.
B oTnnyne oT nocnegHux, BaKUMHbI NPeLCTaBNAT CO60A 6enKo-
Bble 1 (111) 6eNKOBO-NONNCaXapuaHble COEANHEHUS, MOSTy4YaeMble
C WCNONb30BAHMEM OWUONOTUYECKNX, BUOTEXHOMOrMYECKUX WK
FEHeTU4eCKNX METOAOB CUHTE3A LIENIeBOro aHTureHa. Kpome Toro,
BaKLMHbI JO/HKHbI COAEPXKaTb B CBOEM COCTaBe BCMIOMOraTesbHble
BELLieCTBa, NO3BONAIOLLME NOALEPKMBATL CTABUILHOCTb (KOHOP-
MaLMOHHYI0 CTPYKTYPY 6€NIKOBbIX MOMEKYS) LeACTBYIOLLEr0 BeLLe-
cTBa. TakXe B COCTaB BAKLMH MOTYT 6bITb BK/HOYEHbI afbOBAHTI
ANs YCUNEHNS UMMYHHOTO OTBETA HA aHTUreH. Y4uTbIBas AaHHble
0COBEHHOCTU, Ang perucrTpauuu BakumH TpebyeTcs npoBefeHue
O6LLUNPHBLIX AOKIMHUYECKUX W KAUHUYECKUX MCCNeaoBaHWiA ans
NOATBEPKAEHUS UX 3P DEKTUBHOCTN 1 BE30NACHOCTN.

Muorue npoussogutenn paspabotanu yHUBepcasbHble, Tak
Ha3blBaeMble NPOWU3BOLACTBEHHbIE NNATCIOPMbI, NO3BONSALLME HA
OCHOBE eJMHbIX TEXHOSIOrMYEeCKNUX NOAXO0A0B CO3LaBaTh aHTUTEHbI
QNS pasHblX BakuUMH. OQHAKO 6yAeT N CO3[AaHHAsA HA OCHOBE YXXe
pa3paboTaHHOW NPOU3BOACTBEHHON MIATOPMbI BaKLMHA NPOTUB
COVID-19 o6napatb AocTaTo4HON 3Q(PEKTMBHOCTBIO M 6e3onac-
HOCTbH) — 3apaHee CMpOrHo3nNpoBaTh COXHO.

OcHoBHble npo6nembl NpW pa3paboTke BaKLMHLI NPOTUB
COVID-19 o6ycnoBneHbl, B NEPBYI0 04epefb, TEM, YTO B HACTOSA-
LLiee BPEMS MUMEETCS HEeLOCTaTO4HO MHEDOPMALIMM O CAMOM BUpYCE,
naToreHese WHCEKLMOHHOMO NpoLecca, MexaHW3max pasBuTus
VMMYHHOrO OTBETA U ASMTENbHOCTU Ero COXPAaHeHWs, y4acTuu
B WUMMYHHOM OTBETE HA BAKUWHY TYMOPANbHOro W KNeTo4HOro
3BEHbEB MMMYHUTETA. HECMOTPS HA JaHHbIE 0COBEHHOCTM, UMEH-
HO ¢ co3aaHnem BakuuH npotne GOVID-19 cBs3aHbl Hagexabl Ha
npekpaLLeHne naHaemMmumn, Npu 3TOM MAcCOBbIA BbIMYCK BaKLMHbI
He06X0ANMO HanaauTb B 04EHb KOPOTKNE CPOKM.

Llenb paboTbl — aHann3 MeXAyHapoLHbIX U O0TEYECTBEHHbIX
perynaTopHbIX peKOMeHAaLUmni K pa3paboTke U YCKOPEHHON peru-
CTpaumn BaKUMH AN NPO(UNAKTUKI KOPOHABUPYCHON UHMEKLMUM
COVID-19 B ycnoBusix naHaemMuu, a Takxe 06006LLeHNe Npeasapu-
TeSIbHbIX 0NY6/IMKOBAHHBIX PE3YNbTaTOB NEPBbIX 3TAN0B AOKINHN-
Y4eCKNUX 1 KIIMHUYECKUX UCCNea0BaHNA.

JlokymeHTbl, pernaMeHTMpyloL1e NpoLeaypbl PerucTpaLuu
Bakuuu npotue COVID-19 B ycnoBuax nanaeMuu

B HacTosLLee Bpems B MUPE NPOBOLMUTCA 60/bLLOE KONUYECTBO
1ccnefoBaHmin no paspabotke BakUmH npotue COVID-19 ¢ ucnons-
30BaHuNeM pa3nnyHblx TexHonoruin (PHK-sakumHbl, JHK-BakuuHbI,
6e/KOBbIE, C MCMO/b30BAHMEM HAHOYACTUL, W afblOBAHTOB 1 Ap.").
Mo3TOMY 04eHb CMOXHO NOATOTOBUTL efNHbIE HOPMATUBHBIE TPe-
60BaHNSA, Y4UTbIBAIOLLME OCOOEHHOCTU PA3HbIX BUAOB BAKLMH.

C y4eToM CNOXMBLUEACH 06CTAHOBKN BefyLLne MeXAyHapoa-
Hble N HAUWOHAmNbHble PErynsaTopHbIe CUCTEMbl MUpa, B MEPBYIO
oyepeab BO3, EMA, FDA u fip., npoBenu KpUTUYECKMIA aHANN3 Cy-
LLIeCTBYIOLLMX HOPMATUBHbIX PYKOBOACTB U PEKOMEeHaunii 1 noa-
rOTOBUNM AOKYMEHTBI, NO3BOAOLLME YCKOPUTB 3Tarbl PaspaboTku
1 perucTpaumu BakumH npotus COVID-19.

B Poccuiickoit deaepauun B JONOMHEHNE K YXKE UMEKOLLIUM-
¢l JoKyMeHTam npuHaTo MocTaHosneHme MpasutenbcTa Ne 4412,

' Draft landscape of COVID-19 candidate vaccines. https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines

2 MocTaHoBneHue Mpasutensctea Poccuitckoit ®epgepaumu o1 03.04.2020 Ne 441 (pea. o1 01.09.2020) «06 0c06eHHOCTSX 06paLLeHNs NeKAPCTBEHHbIX
npenaparoB Ans MeAULIMHCKOr0 NPUMEHEHMS, KOTOPble NpeJjHa3Ha4YeHbl Ans NPUMEHEHUS B YCOBUAX YrPO3bl BOSHUKHOBEHWS, BO3HUKHOBEHMS 1 JINKBN-
Jauumn 4Ype3BblYaiiHoN CUTYaUun 1 Ans OpraHn3auuy 0Ka3aHus MeAULMHCKOMA MOMOLYW NLaM, NOCTPaAaBLUMM B Pe3ynbTaTe Ype3BblHailHbIX CUTYaLMNiA,
NPeAyNPeXAeHUs YPE3BbIYANAHBIX CUTYaLnid, NPOPUAAKTUKA 1 NeveHns 3a60neBaHmMi, NPeACTaBAALLNX ONACHOCTb ANS OKPYXKALLMX, 3a60MeBaHuii
1 NOP@XEHWIA, MOMYYEHHbIX B Pe3ynbTaTe BO3AENCTBUA HEGNAronpUATHBIX XMMUYECKMX, BUONOTMYECKNX, PALNALIMOHHBIX (DaKTOPOB>.
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ATUM JOKYMEHTOM yTBEpPXAeHbl «0CO6EHHOCTU 06paLleHus ne-
KapCTBEHHbIX NpenapatoB AN MEAWULMHCKOrO NPUMEHEHMS...»
(MocTaHoBmeHue), NO3BONAIOLLME COKPATUTL HEKOTOPbIE 3Tanbl
paspaboTKM 1 PerncTpaLmm npenapatos (B TOM YUCNE W BaKLMH)
B ycnosusx naHaemun. CrneayeT OTMETUTb, YTO OTEYECTBEHHbIE
HOpMaTKBHbIE TPeGOBAHWSA NO NPUHLMINANbHBIM BOMPOCAM He OT-
NINYAIOTCA OT HALMOHANbHbIX PEKOMEHAALMIA APYTUX CTPaH U MeX-
JYHAPOLHbIX OpraHu3aumnii.

B MocTtaHoBneHNUN Npex e BCEro COKpaLLeHbl CPOKM, YCTaHOB-
NeHHble Ans npouenypbl peructpaumm ®eaepanbHbiM 3aKOHOM
No 61-®3 «06 06paLeHN NeKapCTBEHHbIX CPEACTB», B YACTHOCTH
«rOCYAapCTBEHHas perucTpaums NekapcTBEHHOro npenapara ocy-
wectensetcs MUHMCTEPCTBOM B CPOK, He mpeBblwaownii 20 pa-
604MX [HEN CO [HS NOCTYMNEHUs 3asBNEHUS U [OKYMEHTOB»S,
[Mpnyem peructpaums npenaparos, yxxe ofo6peHHbIx FDA n EMA,
OCYLLECTBNSAETCA B Te4eHWe 5 JHel. B akcmepTHOM yypexxaeHum
9KCMepTHas OLeHKa Ka4yecTBa npenapara, ero 9¢)heKTUBHOCTU
1 6€30MaCHOCTK LOJKHA NPOBOAUTLCA B TeveHne 15 aHen.

HekoTopble AOKNNHNYECKNE UCCNIEA0BAHMS MOTYT BbITb COKpa-
LLieHbl Ha NPeAPerncTpaLoHHOM aTane U B JOCTaTO4HOM 06beme
BbIMONIHEHbI NAPANNenbHO C KNMHUYECKUMU MCCNefoBaHUSMU®,
CornacHo JaHHOMY AOKYMEHTY, BO3MOXHA PerucTpaumst BakLMHbI
Ha 0CHOBAHMW HEMOJTHbIX KIIMHUYECKMX UCCNEA0BAHMIA HA «0COBbIX
ycnosusx». B JaHHOM cnyyae «0C06ble YCNOBMS» 03HA4al0T BO3-
MOXXHOCTb NPOBEAEHUA MO3AHNX (ha3 KIMHNYECKMX UCCeA0BaHMA
B MOSIHOM 06beMe B MOCTPErMCTPALMOHHOM Neproje.

B EMA CyLLeCTBYIOT HECKOMbKO NpoLeayp YCKOPEHHOro -
LLeH3MPOBaHNA NEKapPCTBEHHbIX CPEACTB. NS pa3paboTku u nu-
LieH31poBaHua BakumH npotus COVID-19 Hambonee onTUManbHO
noaxoaut u pekomeHayetca EMA nporpamma «[1puopuTteTHbIe ne-
KapcTBeHHble cpeactea» (PRIME)®. [JaHHas nporpamma no3Bons-
eT NMUEH3NpoBaTh Npenaparbl HA OCHOBAHWW HEMOSHOr0 06bema
JOKNHNYECKMX W KIMHUYECKUX NCCNEA0BaHNIA, KOTOPbIE JOMKHbI
6bITb NPOBEAEHBI B NOMHOM 06bLEME NOCAE NOMYYEHNS INLEH3NN.

YunTbIBas aKTUBHOE Pa3BUTUE U COLMANbBHOE 3HAYEHME NaHAe-
mun COVID-19, HecMoTps Ha Hanu4me nporpaMmmbl YCKOPEHHOTO
nuueH3nposaHus B pamkax EMA, ana koopamHaumm n 6bICcTPoro
pearmpoBaHns N0 BONPOCAaM HOPMaTMBHbIX TpeboBaHwui B EMA
6bina co3paHa uenesas rpynna — COVID-ETFS. OcHOBHOIA Lienbto
aestenoHocTu COVID-ETF sBnsietcs 60nee 6bICTPOE NPOABMKEHNE
npenapatos v BakuuH npotue COVID-19. OfHOiA 13 NPUOPHUTETHBIX
3aga4 COVID-ETF sBnsieTcs paHHee Hay4HOe KOHCYNbTUPOBaHME No
BOMpocam paspaboTku BakumH. Mogpasgenenuamn EMA (Paboyeit
rPynnoi no Hay4HbIM koHcynbtaumsam (SAWP) n Komutetom no
nekapcTBeHHbIM npenaparam (CHMP), B Tom yucne npu yyactum
rpynnbl COVID-ETF), 6bin pa3paboTaH AOKYMEHT N0 YCKOPEHHON
npoLeaype SKCnepTM3bl U perucTpauni NnpenapaTos i BakUMH Npo-
1B COVID-197. [lokyMeHT [ONOMHSAET Apyrue, y)xe NpuMeHsiemble
HOPMaTMBHbIE TPE6OBaHMS.

B pokymente EMA nponucaHbl cneaytolime npouegypbl, no-
3BONAIOLLME YCKOPUTb Pa3paboTKy M NNULEH3MPOBAHWE BaKLH:
YCKOPEHHOE 1 PEerynsipHoe Hay4Hoe KOHCYNbTMPOBAHME, KOHCYb-

3 Tam xe.
4 Tam xe.

TUPOBaHME NO BONPOCAM MCCeA0BaHWA Cpeau AeTei, Henpepbis-
Has OLIEHKA [JaHHbIX, Npouejypa NULEH3UPOBaHWS, NPOANeHWe
NIMLEH3MN 11 MOKA3aHWIA K NPUMEHEHMIO, NPUMEHEHNE NIeKAaPCTBEH-
HOro npenapara B HEOTNOXHBIX CUTYauusX u ap.8

[lns yckopeHus npoLeaypbl HAYYHOro KOHCYNbTUPOBaHus EMA
NPEAnoXeHbl CNeaytoLine BO3MOXHOCTU: Ans paspaboTynkoB He
CyLLiECTBYET 3apaHee YCTAHOBMEHHbIX CPOKOB MOJAYM 3afBOK Ha
KOHCYNbTUPOBAHWE; Hay4yHas KOHCYNbTauus 6ecnnatHa U CPoK
BbINOJIHEHUSA OTBETA Ha NUCbMO 3asBuTens akcnepramu EMA co-
ctaBnset 20 fHeil (B 06bI4HbIX YCNOBUAX CPOK cocTasnseT 40 unu
70 gHen). MoprotoBka oTeeTa akcnepTamu EMA Ha Bonpochl, kaca-
IOLLUMECH NNaHa NeamaTprUyeckoro NCCneLoBaHns, COKpaLlaeTcs L0
20 aHel (B 06bI4HbIX yenoBuax — 120 gHeir)®.

CnegnyeT 0TMETUTb, 4TO OTBET akcnepToB EMA Ha 3anpoc npo-
13BOAMTENS (TO €CTb HAy4HOE KOHCYNbTUPOBAHWE) He ABNSETCS
npefBapuTeNbHON OLEHKO [aHHbIX, a CKOpee NoMoraeT npu nna-
HUPOBaHWN JanbHENLWNX NCCNER0BAHNIA.

B 4pesBblyaiHbIx cutyauuax EMA MoXeT aaTtb paspeLleHme Ha
TaK HasblBaeMyH NpoLeaypy HenpepbIBHON OLUEHKU aHHbIX (roll-
ing review) 4o ouuManbHON 3afBKM Ha peructpauuto. [aHHas
npoueaypa nossonser akcneptam EMA npoBoanTb OLEHKY (3KC-
nepTu3y) AaHHbIX N0 MEPe UX rOTOBHOCTU. 3TO MO3BONAET 3HA4U-
TESIbHO YCKOPWUTb MOArOTOBKY OKOHYATENbHOrO 3aKJHOYeHUs ans
BbIZa4W NNLEH3UN HA NPOZaxXy npenapata. [laHHas npouenypa Mo-
XKeT 6bITb MHMLMMPOBaHA TonbKo rpynnoii COVID-ETF. 3assutens
HanpaenfeT roToBble MaTepuanbl B oopmMaTe 06LLEro TEXHUYECKO-
ro gokymeHta (OTD).

Ecnn 3asBuTenb He MCMOMb30BA MPOLELYPY HEMnpepbIBHOIA
OLIeHKW [aHHbIX, TO OH NOJaeT 3asBKY Ha NWULEH3UPOBaHUe npe-
napara, Ho CpOK pacCMOTPeHWs 3asBKu cokpawiaetcs ¢ 210 fo
150 gHei. lMpuyem cneumanuctsl EMA moryT (ecnu 310 BO3MOX-
HO) NPOBECTM 3KCMEepPTU3y NPeACTABNEHHbIX ANs JIMLEH3UPOBAHUS
MaTepumanos B eLle 6onee KOpPOTKMiA CPoK'™.

B FDA, kak n B EMA, pa3pa6oTaHo HeCKONbKO NpoLeayp ycKo-
PEHHON permcTpaunuu JeKapCTBEHHbIX CPEACTB B 0COOLIX CUTY-
aumax. Ecnm JoKnMHWUYeCKMe N KIWUHWYECKMe UCCNefoBaHus npu
pa3paboTke BakLMHbI NpoTMB COVID-19 BbINONHEHbI B HEMOSHOM
o6beme, T0 FDA pekomeHyeT NULEH3MPOBaTh BaKLMHY MO NpoLie-
aype «Permcrpauns nekapcTBeHHbIX NPenapaToB U MeAULMHCKNX
1306/ B YCNOBUAX YPE3BbI4ANHO CUTYALMKU U CBA3AHHbIE C pe-
rucTpaumeit perynaTopHble opraubl» (Emergency use authorization
of medical products and related authorities, npoueaypa EUA)".
[Tpouenypa nuueHamposaHna EUA B yCnoBuax Ype3Bbl4ainHom cu-
Tyauuu no3BOMSAET NONYYUTb JIMLEH3NIO C OrPaHUHEHHbIM CPOKOM
nenctua (Hanpumep, Ha 1 rogd). Ecnu B TedeHue roga aencrans
nuuensuu EUA 3aaBuTenem npescTasieHbl BCe Pesynbrarbl Uccre-
[0BaHUI B NONHOM 06bEeMe, TO OH MOXET MONy4UTb 06bIYHYIO Ni-
LLeH3MI0 Ha NPOM3BOACTBO U NPoJaxy 6MONOrNYecKoro npenapara
(BLA). Ecnn B TeyeHne roga no 060CHOBaHHbLIM 06CTOATENLCTBAM
3a7BUTENb HE CMOT B MOSIHOM 06beMe co6paTb He06X0AUMbIA Ma-
Tepuan, nuueHsuns EUA MoXXeT 6bITb NPOJJIeHa eLLe Ha onpejeneH-
HOE BpeMs.

5 European Medicines Agency Guidance for applicants seeking access to PRIME scheme (EMA/191104/2015). EMA; 2018.

& Mandate, objectives and rules of procedure of the COVID-19 EMA pandemic Task Force (COVID-ETF) (EMA/166423/2020). EMA; 2020.

7 EMA initiatives for acceleration of development support and evaluation procedures for COVID-19 treatments and vaccines (EMA/213341/2020). EMA; 2020.
https://www.ema.europa.eu/en/documents/other/ema-initiatives-acceleration-development-support-evaluation-procedures-covid-19-treatments-vaccines_en.pdf

8 Tam xe.
9 Tam xe.
10 Tam xe.

" Emergency use authorization of medical products and related authorities. Guidance for industry and other stakeholders. FDA; 2017. https://www.fda.

gov/media/97321/download
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MexayHapoaHble Tpe6oBaHUA K BaKLUHAM
npotus COVID-19, pa3pa6atbiBaeMbiM U NpUMEHAEMbIM
B YCNIOBUAX NaHAEMUHU

[Ons ctpad EC v 60nblunHCTBA CTPaH Mupa (3a UCKHOYEHNEM
CLLA 1 cTpaH, KoTopble B3N1 32 0CHOBY NpuHUMNbI FDA), 0CHOBHbI-
MU LOKYMEHTaMW, pernameHTUpyoLWmMmMn SOKNUHUYECKNE (BKTHOYAs
BOMPOCHI Ka4eCTBA M NPOU3BOLCTBA) U KNMHUYECKME UCCNEA0BaHUSA
HOBbIX BaKLWH, ABNAOTCA ABa A0KymeHTa BO3: «PykoBoacTBO Mo
NPOBELEHMI0 JOKNUHUYECKON OLEHKN BakLMH» 1 «PyKOBOACTBO N0
KMUHUYECKON OLEHKe BAKLWH: PEryNSTOPHbIE 0XMAAHUA» 2. Y4uTbI-
Basf TOT (DakKT, 410 3(PPEKTUBHOCTb BAKLMH OLEHWUTb HOCTATOYHO
CNOXHO (HanpuMmep, ecnu BakUMHa pa3pabaTbiBaeTcs He B IHLEMU-
4eCKOM 04are WHdekLmm), 60MbLIe BHAMAHUS B [AHHbIX PEKOMEH-
Jaunax yaeneHo oLeHke 6e30nacHOCTW. [JaHHble JOKYMEHTbI Kaca-
t0TCA 06LLMX BONPOCOB Pa3paboTkm 6e30MacHbIX U 3PPEKTUBHBIX
npenaparos. bonee NoApo6HbIE PEKOMEHAALMM, NOCBALLEHHbIE BO-
npocam 6e30MacHOCTY U 3(PEKTUBHOCTY, NPONUCAHBI B OTAESTbHbIX
JokymeHTax BO3 ons pa3paboTku KOHKPETHbIX BakKLMH (Hanpumep,
NPOTUB NOAIMOMWENNTA, FPUNNa, MXOpPaaKkn J6ona u ap.).

C camoro Ha4ana nosiBieHus MHKHOPMALMKM O NEPBbIX BbISB-
neHHbIX cnyyasax COVID-19 BO3 npoBoamna akTuBHY0 paboTy no
npeaynpeXaeHnto pacnpoCTPaHeHUs MHAEKLAN B MUPE, a 3aTeM
no 60pb6e ¢ naHaemueir. OLHON U3 OCHOBHbIX 3a[a4 AEATENIbHOCTU
BO3 sBnseTcs rapMoHM3aums A5 BCEX CTpaH NOAX0A0B, Kacaro-
LLMXCA NPOM3BOACTBA, LOKIMHUYECKUX U KIIUHUYECKUX UCCNeao-
BaHWI1 1 YCNOBWIA PErucTpaLmnm nekapcTBeHHbIX CPeacTs. YanToisas
ocobeHHocTK Bo36yanTens COVID-19 n anuaemmyeckoro npouec-
Ca, nocne psaa KOHCYNbTaUMiA ¢ BeAyLMMM CeLmanicTaMmin Mupa,
B anpene 2020 r. BO3 6binn noarotoBneHbl 06LwmMe Tpe6oBaHUS
K BakuuHe npoTtue COVID-19 (uenesoit npodpune) (WHO Target
Product Profiles for COVID-19 Vaccines)® (ta6n. 1). B mupe no-
CTOSIHHO NOSBNAOTCA HOBbIE BMbl PAa3padaTbiBAEMbIX BUPYCHbIX
BaKUWH (BekTOpHble, [IHK-BakuMHbI, PHK-BakUMHbI, C MCMONb30-
BaHMEM a[IbIOBAHTOB M HAHOYaCTUL W [p.), NO3TOMY B AOKYMEHTE
yKasaHbl 06Lue TpeOGOBaHWUS K napameTpam, XapakTepuayoLium
npocunb BakumHbl npotue COVID-19 npn npuMeHeHnn B nepuog,
ANUAEMUMN U HE3ANUAEMUYECKNIA Neproa.

PernamenTupoBanue Kayecra BakuuH npotus COVID-19

B peructpaumoHHoM Aocbe BakumHbl npotue COVID-19, kak
W Ons 060 ApYroi BakUMHbI, AOSMKHbI ObITb MpPEACTaBEHbI
B NMOJTHOM 06bEME XapaKTepucTiKa U3NKo-XMMIUYECKUX CBONCTB
BAKLMHbI N METOAbl KOHTPONS Ka4yectBa, KOTOPbIe AOMKHbI CO-
OTBETCTBOBATb HOPMATWBHbIM TPeOOBAHWAM, NpPeabABASAEMbIM
K BakuuHam. [py 3TOM HE06X0ANMO HaAnexalm 06pa3om oxa-
PaKTepM30BaTh HE TONbKO Cam Mpenapar, Ho U NPON3BOACTBEHHbII
MPOLECC ero noNy4yeHns, ¢ yKasaHuem 1 XapakTepucTukom Kputm-
YeCKNX TOYEK MPOM3BOACTBA, NPEACTaBUTL MaTepuanbl BanuaaLum
3TanoB NPOM3BOACTBEHHOrO NPOLIECCA U METOJ0B KOHTPONS Kaue-
cTBa. MpON3BOACTBEHHbI NPOLECC NONMYHEHNS BaKLMHbI AOMKEH
OCYLLECTBAATLCA B COOTBETCTBUAM C AGCTBYIOWMMI CTaHAApTaMU
Haanexaten Nnpou3BOLCTBEHHOI NpakTuku (GMP).

OcHoBHble 06LUMe pekomeHZauuu, KacawLlmecs BONPOCOB
NPoOW3BO/ICTBA U OLIEHKI KA4eCTBA BAKLIMH, ONMCaHbl B IOKYMEHTE
B0O3 «PykoBOACTBO NO NPOBEAEHMI0 AOKINHNYECKON OLIEHKN Bak-
LMH»". Y4uTbIBAs CNOXKHOCTb U 0COBEHHOCTN pa3paboTku 61ono-
rnyeckmx npenapartos, BO3 6bin NOAroTOBNEH PSS AOKYMEHTOB M0
HEKOTOPbIM KOHKPETHBLIM BOMPOCaM Ka4eCTBa 1 NPOM3BOACTBA, Ha-
npumep CTabunbHOCTYA BaKLWH, 0CO6EHHOCTAIM BaKLMH HA OCHOBE
OHK v ap. HopmatueHble aokymeHTbl BO3, kacatoLumecs BONpocos
NPOM3BOACTBA U OLEHKM Ka4eCTBa, KOTOPble MOTYT UCNOMb30BaTh-
cq npu paspaboTke BakumH npotne COVID-19, yka3aHbl Ha pUCyH-
ke 1. Mpwn atom npu pazpaboTke BakumH npotue COVID-19 moxert
6bITb NONE3Ha MHGOPMaUus, NPeACTaBeHHAs B PeKOMeHAaLuAX
NS OLEHKNW KayecTBa, 6e30MacHOCTU U 3(H(HeKTUBHOCTU BaK-
LIMH, Hanpumep, BakLMH NpOTMB Bupyca 360na 1 APYruX BaKLWUH
(puc. 1). Cnemyet 0TMETUTb, YTO Pa3BUTWE NAHAEMUM WHULNANPO-
BaJI0 NEPECMOTP HEKOTOPbLIX A0KyMeHTOB BO3, Hanpumep B HacTo-
filLlee BPEMS Y)Ke MOAr0oTOBNIEH 06HOBMEHHbINA MPOEKT PYKOBOACTBA
no 06ecnevyeHNto Kayecta, 6e30MacHOCT M 3dEKTUBHOCTH
JHK-BaKLmH'™.

OCHOBHble Tpeb60oBaHMs, KacarowiMecs (U3NKO-XUMUYECKNX
1 6UONOTNYECKUX CBOWCTB (KA4ecTBa) BaKLUWUH, MpencTaBneHbl
B (DapMCTaTbAX (MOHOrpacpuax) HaLUMOHANbHBLIX U MEXAYHapoa-
HbIX (hapmakonei. [ns 6onee 6bICTPOIA pa3paboOTKN BaKLWUH NPo-
B COVID-19 HeKoTOpble HaLWMOHANbHbIE 1 MEXAYHAPOaHbIE dhap-
MaKoneiHble KOMUTETbI CheNlany JocTynHbIMK (6ecnnaTHbIMK) Ha
nepuog nanaemuu, Bbi3BaHHoi COVID-19, nocnegHne peaakuui
thapmakonen (B yactHocTu, EBponeiickoit u bputaHckoi)'®. Kpo-
Me TOro, COTPYAHWKM AaHHbIX hapMakoneiHbIX KOMUTETOB Moj-
rOTOBUIIM YKa3aHWs, KOTOPble MO3BONSAT 3HAYMTENIbHO 06NErYnTh
noucK Heo6xoAMMOIi MHopMauun B hapmakonee. B 4acTHocTw,
B EBponeickomn thapmakonee crneynanbHo Ansg 3aMHTePecOBaHHbIX
NnL, 3aHUMaKLWLKMXCS pa3paboTkoii BakumH npotus COVID-19, co-
CTaBneHa CBOAHaA Tabnuua ¢ nepeyHeM hapmMakoneiiHbIx cTaTeil,
C WHGOpMaLMeit 0 TMNAX BaKUWH WK COOTBETCTBYHOLLNX BaKLWH-
HbIX nnatcopmax (Hanpumep, XuBas aTTeHyUPOBaHHAA BUPYCHAS
BaKLMHA, PEKOMOWHAHTHbIE BAKUMHbI C BMPYCHbIM BEKTOPOM).
[Tpn4em cnncok MOHOrpadonii He ABNAETCA UCYEPbIBAKOLLNM W pe-
rynsipHO NepPecmMaTpuBaeTcss U 06HOBNAETCS NO Mepe MOSBIIEHUS
HOBOIA MHChOPMALN.

KpaitHe CNOXHO Ha aTane OLEHKW/XapaKTepUCTUKN Pu3nko-
XUMUYECKMX W OMOSIOrMYECKMX CBOWMCTB (Ka4ecTBa) COKpaTWUTb
CPOKM pa3paboTKL BaKLMHbI, 0AHAKO 3TO BOSMOXKHO MPU MCMONb-
30BaHUM YHMBEPCANbHOI NNaTgOpMbl AN NOAYYEeHUS BaKLMH.
Pa3pa6oTka BakLmHbl npoTe COVID-19 MoXeT 6bITb YCKOPEHa Ha
0CHOBE MHADOpMaLuK (Pe3ynbTaToB WCCNEA0BAHMNIA), MOMYYEHHbIX
npu pa3paboTKe OPYrux 3aperncTpupoBaHHbIX BaKLMH Ha TOIi Xe
TEXHOMOrn4ecKoi nnargopme. AHanoOrMYHLIM 06pa3om, ecnu nna-
HUPYETCA BbINyCKaTb Npemapar Ha NpPOW3BOACTBEHHOI mnatdop-
Me, Ha KOTOPOW y>Ke 0CBOEH BbIMYCK 3aperincTpMpOBaHHbIX BaKLWH,
TO COOTBETCTBYHOLLME JaHHbIE, MONYYEHHbIE NS 3TUX BaKLWH, NpK
JO/MKHOM 060CHOBaHUM MOTYT ObITb UCMOMb30BAHbI A XapaKTe-
PUCTWKMN OTAENbHbIX 3Tan0B NPOM3BOACTBA M METOLOB KOHTpONA'.
B nofo6HbIX cuTyaumsx Ans pa3paboTkym HOBOW BaKLMHbI MOXET

2 WHO guidelines on nonclinical evaluation of vaccines. WHO Technical Report Series, No. 927, 2005.
Guidelines on clinical evaluation of vaccines: regulatory expectations. Replacement of Annex 1 of WHO Technical Report Series, No. 924. WHO Technical

Report Series, No. 1004, 2017.

8 WHO target product profiles for COVID-19 vaccines. https://www.who.int/publications/m/item/who-target-product-profiles-for-covid-19-vaccines

™ WHO guidelines on nonclinical evaluation of vaccines. WHO Technical Report Series, No. 927, 2005.

5 Guidelines for assuring the quality, safety, and efficacy of plasmid DNA vaccines. Proposed revision of Annex 1of WHO Technical Report Series,
No. 941. Post ECBS version/1 September 2020. Expert committee on biological standardization. WHO; 2020. https://www.who.int/publications/m/item/

DNA-post-ECBS-1-sept-2020

'6 Vaccines against COVID-19. EDQM provides COVID-19 vaccine developers with free access to quality standards applicable in Europe. Swissmedic;
2020. https://www.swissmedic.ch/swissmedic/en/home/news/coronavirus-covid-19/impfstoffe_covid-19.html

7 Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19
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Ta6nuua 1. Llenesori npodunb BakumHbl npotue COVID-19 ans akTMBHOM MIMMYHU3aLMW B NepUog, aNAEMUN U ANt [ONTOCPOYHOMN
NpoUNaKTUKK NNL, NOABEPXEHHbLIX BbICOKOMY MOCTOAHHOMY pUCKY 3apaxerus COVID-19'8

Table 1. Target profile of COVID-19 vaccine for active immunisation during an epidemic and for long-term protection of those at high
ongoing risk of COVID-19'®

MapameTpbl
Vaccine

BapuaHTbl pekomeHAauuin
Recommendations

characteristic

onTUManbHbIN
preferred

KPUTUYECKUI U MUHUMAJTbHO AONYCTUMbINA
critical or minimal

MokasaHus

K NPUMEHEHUI0
Indication for
use

B nepuog anvpemun: pns akTMBHOW MMMYHW3aLMK
NUL, M3 TPYNn pucka, B aNMAEMUHECKOM ovare ¢ Le-
neto npocunaktukn COVID-19.

HonrocpoyHo: pNA  aKTUBHOW WUMMyHM3aLMM nu
13 rpynn pucka

Outbreak: for active immunisation of persons at high
risk in the area of an on-going outbreak for the preven-
tion of COVID-19.

Long-term: for active immunisation of at-risk persons
to prevent COVID-19

B nepuiop asnuagemun: Qns akTMBHON MMMYyHM3aLmUn
NUL, U3 TPYNM PUCKa, B 3NMAEMUHECKOM o4are € Lesbio
npodwunaktnkm COVID-19.

HonrocpoyHo: pna  akTMBHOW WMMyHU3auMn vy,
13 rpynn pucka

Outbreak: for active immunisation of persons at high
risk in the area of an on-going outbreak for the preven-
tion of COVID-19.

Long-term: for active immunisation of at-risk persons to
prevent COVID-19

MpoTueBonoka-
3aHus
Contraindication

He nmetotca
None

MpremnemMbl oTAeNbHbIE NPOTMBOMOKa3aHWs (Hampu-
Mep, AN N1, ¢ ocnabneHHbIM UMMYHUTETOM)

Some contraindications (e.g., immunocompromised)
may be acceptable

LleneBas Bce Bo3pacTHble rpynnbl, 6epeMeHHble 1 KopmMsLlme | Bapocnbie, B TOM Yvicne noxwunble

nonynsauuns XKEHLLMHbI Adults, including elderly

Target All ages. Suitable for administration to pregnant and

population lactating women

Be3onacHocTb, [lonycTMMbl TONbKO Nerkue, npexofsiine Hexena- | B nepuof srvpemin: 6€30nacHOCTb U peakToreHHOCTb
peakToreH- TenbHble aBneHus (HHA), cBA3aHHbIe C BakUMHaUMen. | BakUMHbI MPEBbLILLAKT PUCKKU MO 6€30MnacHOCTH?.
HOCTb HeponycTtumebl cepbesaHble HA HonrocpoyHo: TonbKo nerkue, npexoaawme HA
Safety, Only mild, transient adverse events (AEs) related to | Outbreak: safety and reactogenicity whereby vaccine

reactogenicity

vaccination are acceptable.
No serious AEs are acceptable

benefits outweigh safety risks?.
Long-term: only mild, transient AEs

AddhekTne-
HOCTb
Efficacy

OdhhekTMBHOCTL He MeHee 70% (CTOWMKue pe3ynb-
TaTbl B NONYNALMKN NOXWUIbLIX NNLL), MPU 3TOM HUXHSASA
rpaHvua [OBEpUTENbHOrO MHTepBana MOXeT ObiTb
HUXe’.

B nepuwon anuaemun: 6bicTpoe (hopMupoBaHue 3a-
LLIMTHOTrO MMMyHUTETa (MeHee 2 Hepenb).
HonrocpoyHo: 6bicTpoe (MeHee 2 Hepesb) hopMUPO-
BaHMWe 3aLUMTHOro UMMYHUTETa He TpebyeTcs

At least 70% efficacy (with consistent results in the el-
derly), and the lower confidence limit of the efficacy
estimate could be lower?.

Outbreak: rapid onset of protection (less than 2 weeks).
Long-term: rapid onset of protection (less than
2 weeks) is not required

YeTkas gemMoHcTpauus adeKkTMBHOCTM (B nonyns-
uun), B ugeane Ha yposHe 50%, Npun 3TOM HVXKHSSA rpa-
HMLa AOBEPUTENIbHOrO MHTEPBAsna MOXET ObITb HUXeEP.
Ecnn peructpaums ocyLlecTBnseTca Ha OCHOBaHUU
HenonHbIX AaHHbIX 3PPEKTUBHOCTU, AaHHbIE OOHKHbI
6bITb NONYYeHbI B MOCTPErncTpaLmoHHOM nepuoae
Clear demonstration of efficacy (on population basis)
ideally with 50% point estimate, and the lower confi-
dence limit of the efficacy estimate could be lower®.

If regulatory authorisation is provided with incomplete
efficacy data, the data are to be generated during use

Pexum
AO03UpOBaHUsA
Dose regimen

B nepnop osnunpgemun: KpanHe npennovTUTEsNIbHO
0JHOPa30BOE BBELEHWE; eCNMN Ha TEeKyLLUUA MOMEHT
peanuadyemMo TOJSIbKO [BYKpAaTHOe BBEAEHME, TO OHO
BO3MOXHO.

Honrocpo4Ho: npepnoytutenbHa 6onee HU3Kas 4Ya-
cToTa (exerogHo nnu pexe) 6ycTepHbIX BBEAEHWN
Outbreak: strong preference for single-dose, but if
2-dose regimen is the only one feasible, it is also ac-
ceptable.

Long-term: lower frequency (yearly or less) of booster
doses is preferred

B nepwopn anupemun: nonyctumo He 6onee Yem ABy-
KpaTHOe BBeJeHMe.

Hosnrocpo4yHo: paspeLueHbl 6yCTepHbIe BBEAEHNA
Outbreak: no more than 2-dose regimen.

Long-term: booster doses are permitted

OnutenbHoCTb
3aluThbl
Durability

of protection

He meHee 1 roga
At least 1 year

He meHee 6 mecsaueB®
At least 6 months®

MyTb BBEAEHUSA
Route
of administration

B nepvon asnvpemun: NpepnoyvTUTENIbHO HemnapeH-
TepanbHOe BBEAEHNE C Liefblo YCKOPEHUs mpolecca
BBEAEHNA U YCTPAHEHU BO3MOXHbIX JIOrMCTUYECKNX
npo6nem.

HonrocpoyHo: ponycTum nto6ow NyTe BBEAEHUS
Outbreak: Non-parenteral is preferred for ease of rapid
administration and other logistical issues.

Long-term: any route of administration is acceptable

Honyctym nio6on nyTe BBEAEHUS MPWU YCrOBUKU 6€3-
OMacHOCTU U 3P(PEKTUBHOCTU BaKLMHbI

Any route of administration is acceptable, if the vaccine
is safe and effective

'8 WHO target product profiles for COVID-19 vaccines. https://www.who.int/publications/m/item/who-target-product-profiles-for-covid-19-vaccines
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lNMpogomxeHne Tabrnpbi 1
Table 1 (continued)

MapameTpbl
Vaccine
characteristic

BapuaHTbl pekomMeHgaumn
Recommendations

onTUmanbHbIA
preferred

KPUTUYECKUA NN MUHUMAJIbHO AONYCTUMbINA
critical or minimal

CtabunbHOCTb
BaKLWHbI

N XpaHeHue
Vaccine stability
and storage

KpaiHe npegnoytutenibHbl NonoXuTensHasa Temnepa-
Typa XpaHeHus 1 BbICOKas TEPMOCTabUNbHOCTb, YTO
MO3BOMUT 3HAYUTENBHO PaCLUMPUTL OCTYMHOCTL Bak-
LMHbI ONa HaceneHus.

B0O3MOXHOCTb 1 HAMepeHne NPoM3BOAUTENS NUCMOSb-
30BaTb TEPMOMHOMKATOP Ha MEPBUYHON YMNakoBKe
npenapata

Higher storage temperatures and higher thermostabil-
ity will greatly enhance vaccine distribution and avail-
ability, and are thus strongly preferred.

Vaccine vial monitor (VVM): proof of feasibility and in-
tent to apply a VVM to the primary container

B nepvion snvgemun: cpok rogHOCTU He MeHee 12 me-
cAueB npu Temnepatype MuHyc (60-70) °CY un nog-
TBEpXAeHMe CTabuIIbHOCTU HE MeHee YeM B TeyeHue
2 Hepenb npu 2-8 °C.

Honrocpo4Ho: xpaHeHue npu TemnepaType MWHYC
20 °C vnu BbiLLe.

BO3MOXHOCTb M HamepeHne Mpou3BOAMTENS UCMONb-
30BaTb TEPMONHANKATOP Ha NEPBUYHONM YNaKoBKe npe-
napara

Outbreak: shelf life of at least 12 months as low as (60—
70) °C?, and demonstration of at least 2-week stability
at 2-8 °C.

Long-term: storage at —20 °C or higher.

Proof of feasibility and intent to apply a VVM to the pri-
mary container

CoBmecTu-
MOCTb C ApYru-
MM BaKUMHaMu
Co-administra-
tion with other
vaccines

B nepnog snvgemmn: HecoBMecTUMa ¢ ApYrumu Bak-
LmMHamu.

Honrocpo4Ho: npepnoYTUTenbHa BO3MOXHOCTb CO-
BMECTUMOCTM C APYrMMW BakuMHaMu (Hamnpumep, ot
rpunna, noMoMmennTa, Kopu, NHEBMOKOKKOBOW)
Outbreak: stand-alone product

Long-term: potential for co-administration with other
vaccines (e.g., influenza, polio, measles, pneumococ-
cal) is preferred

HecoBmecTuma ¢ gpyrumm BakLMHamMm
Stand-alone product

dopma
BbINyCKa
Presentation

B nepwnog snugemun: npepgnoyvTuTesisHa MHOrogo3o-
Bas ynakoBka AJis o65ier4eHns npuMeHeHns Bo BpeMs
KamnaHum No BakuMHaLuun.

HonrocpoyHo: [onycTMMbl MHOrOA030BbIE UMM OJHO-
[030Bble yrnakoBkW. MakcvmanbHbIi 06beM AN na-
peHTepansbHoro seefeHus — 0,5 mn

Outbreak: availability of multi-dose presentation is
generally preferred for use in campaigns.

Long-term: mono-dose or multi-dose presentations are
acceptable. Maximum parenteral dose volume: 0.5 mL

[onycTuMbl MHOro[030Bble MMM OJHOAO30BblE Yna-
KOBKW. MakcumanbHbli 06beM Af1s napeHTepasnbHoro
BBeAeHus — 1,0 mn

Mono-dose or multi-dose presentations are acceptable.
Maximum parenteral dose volume: 1.0 mL

2 COOTHOLLEHME «M0Mb3a-PUCK» MOXKET 3aBIUCETb OT MHOTUX (DAKTOPOB (B MEPBYI0 04epedb OT BO3pacTa BaKLMHUPYEMbIX U Ap.), NpU 3TOM HEOOX0AUMO
Y4MTbIBATb BO3MOXHOCTb 3(h(peKTa yCuneHus 3abonesaHus.
b B Ka4eCTBE KOHEYHBIX TOYEK MOTYT MCMONb30BaThCSA BbISIBEHHbIE CIy4au 3a60MeBaHMs, TsHKeNble DOPMbl 60NE3HN, BbISBNEHHbIE Cy4an BUPYCOBbIAE-
TIEHNs 1 cryyam nepefadun nHgexkumm.
¢ ECnM ANMTENbHOCTb 3aLLMTbl HE MOXET 6bITh MPOLEMOHCTPUPOBAHA HA PaHHUX (ha3ax KMMHUYECKNX UCCNEA0BAHMIA, OHA MOXET 6bITb MOATBEPXKAEHA Ha
NOCNeLYIOLLNX 3Tanax KIMHUYECKNX UCCeS0BaHNIA, @ TaKXKe NPeoCTaBeHNeM SONOMHUTENbHbIX JAHHbIX JOKIUHUYECKUX UCCES0BAHNA U T. .

? Heo6x0AMMOCTb XPaHEHUS IEKAPCTBEHHOrO CPeACTBA NP TemMnepaType Hidke MuHyc 20 °C noTpe6yeT AONOMHUTENLHON UHGPACTPYKTYPbI U MOXET
3aTPYAHUTb TPAHCMIOPTUPOBAHNE U ANCTPUOYLIMIO BAKLMHDI.
2 Benefit/risk may depend on many factors (primarily, on age). Benefit/risk assessment should take potential for enhanced disease into account.

®Endpoint may be assessed versus disease, severe disease, and shedding/transmission.

°If the durability of protection cannot be demonstrated in initial phases of clinical studies, it could be supported by follow-on studies, additional preclinical data, etc.
?Storage at temperatures below -20 °C would require additional infrastructure and may impede transportation and distribution of vaccine.

ObITb UCMONb30BaHA TOMLKO Ta UHCOPMALNS, KOTOpPas Bbina Mmo-
Ny4eHa paHee npu paspaboTKe 3aperiucTPUPOBAHHON BAKLMHbI HA
OCHOBAHWN Pe3yNLTATOB NONMHOM CTAHAAPTHO OLEHKI A EKTHUB-
HOCTM 1 6830MaCHOCTY.

Jloknunuyeckue uccnenoBanns Bakuud npotus COVID-19

OCHOBHOW LENb0 AOKNUHMYECKNX WMCCNEAOBAHNA BaKLMHbI
npotus COVID-19 aBnseTcs oLeHKa 6€30MaCHOCTA 1 UMMYHOTEH-
HOCTW BaKUWHbI in Vitro w in vivo MeToaamu, B NpoLecce KOTOPbIX
He06X0AMMO ONpeaenuTb A03Y BaKLMHbI AN NEPBOr0 NPUMEHEHUS
Yy 4YenoBeka, NyTb BBEAEHNS 1 CXEMY BBeJEHUS ANl 060CHOBaHNSA
paspeLLleHNs Ha NPOBEAEHUE KNMHMYECKUX uccneaoBaHuii. 06b-
eM 1 Nporpamma KMHUYeCKUX UCCNEA0BaHUIA 3aBUCAT B NEPBYH
04epesb OT 0CO6EHHOCTU BaKUMHbI U MHAOPMALUKN 06 OCHOBHbIX

CBOICTBAX aHANOMMYHbIX BakLWH. [Ing nony4yeHus paspelleHns Ha
MPOBEAEHNE KNUHUYECKNX UCCNEA0BaHUIA HeobX0aumMo npeacTa-
BWTb Pe3YnbTaTbl AOKNMHUYECKMX NCCNEA0BAHNIA OCTPON 1 XPOHM-
4eCKOW TOKCUYHOCTH, PEAKTOrEHHOCTM 1 MECTHON NepeH0CUMOCTH
B COOTBETCTBMM C TpeGOBaHMAMU HaLnexalleii nabopaTopHoi
npaktukm (GLP)'.

BHe 3aBMCMMOCTM OT TOro, A58 NPOUNIAKTUKNA KaKOW WMH-
thekunn pa3pabaTbiBaeTCa BakLMHA, KO BCEM HOBbIM BakLUHAM
NpeabABNATCA eAnHble Tpeb6oBaHUsA, Kacarowmecsd 06bema
1 NpOrpammsl LOKINHWUYECKUX MCCIIeA0BaHUA BaKLWH. B 60nb-
LUNHCTBE CTPAH MMpa OCHOBHbIM OO6LIMM [OKYMEHTOM, perna-
MEHTUPYHOLWMM Pa3paboTKy M OLEHKY KayecTBa BaKLMH, ABNS-
etca «PykoBOACTBO MO NPOBEAEHWNI0 AOKANHUYECKOA OLEHKM
BaKUMH», noarotoBneHHoe BO3%. bonee noapobHoe onucaHue

'® Guidance on clinical trial management during the COVID-19 pandemic. https://www.ema.europa.eu/en/human-regulatory/research-development/
compliance/good-clinical-practice#guidance-on-clinical-trial-management-during-the-covid-19-pandemic-section

OECD Principles of Good Laboratory Practice (as revised in 1997). OECD series on principles of good laboratory practice and compliance monitoring. Number 1
(ENV/MC/CHEM(98)17). OECD; 1998. http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/mc/chem(98)17 &doclanguage=en

2 \WHO guidelines on nonclinical evaluation of vaccines. WHO Technical Report Series, No. 927, 2005.
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JlOKyMeHTbl, MOCBSILLIEeH-
Hble 06LWuMM Bonpocam
Documents covering
general issues

Annex 1. WHO guidelines on nonclinical evaluation of vaccines. WHO Technical Report Series,
No. 927, 2005

Annex 3. Guidelines on stability evaluation of vaccines. WHO Technical Report Series, No. 962, 2011

Annex 2. Guidelines on the nonclinical evaluation of vaccine adjuvants and adjuvanted vaccines. WHO
Technical Report Series, No. 987, 2014

Annex 2. WHO good manufacturing practices for biological products. Replacement of Annex 1 of WHO
Technical Report Series, No. 822. WHO Technical Report Series, No. 999, 2016

Annex 2. Guidelines for independent lot release of vaccines by regulatory authorities. WHO Technical
Report Series, No. 978, 2013

Annex 9. Guidelines on clinical evaluation of vaccines: regulatory expectations. Replacement of Annex
1 of WHO Technical Report Series, No. 924. WHO Technical Report Series, No. 1004, 2017

Annex 3. Recommendations for the evaluation of animal cell cultures as substrates for the manufacture
of biological medicinal products and for the characterization of cell banks. Replacement of Annex 1
of WHO Technical Report Series, No. 878. WHO Technical Report Series, No. 978, 2013

JlOKYMEeHTbI, NOCBSILLEH-
Hble onpepeneHHbIM
BUAAM BakKLMH Unu
TEXHONOrnsaM
Documents covering
specific types of vac-
cines or technologies

Annex 1. Guidelines for assuring the quality and nonclinical safety evaluation of DNA vaccines.
WHO Technical Report Series, No. 941, 2007

Annex 4. Guidelines on the quality, safety and efficacy of biotherapeutic protein products prepared by
recombinant DNA technology. Replacement of Annex 3 of WHO Technical Report Series, No. 814.
WHO Technical Report Series, No. 987, 2014

[ OKYMeHTbI, NOCBSA-
LLleHHble KOHKPETHbIM
BaKLUHaMm
Documents covering
specific vaccines

Annex 2. Guidelines on the quality, safety and efficacy of Ebola vaccines. WHO Technical Report
Series, No. 1011, 2018

Guidelines on the quality, safety and efficacy of respiratory syncytial virus vaccines. WHO, 2019
(Post ECBS Version / 11 November 2019)

Annex 2. Guidelines on regulatory preparedness for human pandemic influenza vaccines (Adopted
2007). WHO Technical Report Series, No. 963, 2011

Annex 7. Guidelines on regulatory preparedness for provision of marketing authorization of human
pandemic influenza vaccines in non-vaccine-producing countries. WHO Technical Report Series,
No. 1004, 2017

Annex 3. Guidelines to assure the quality, safety and efficacy of live attenuated rotavirus vaccines
(oral). WHO Technical Report Series, No. 941, 2007

Annex 5. Recommendations to assure the quality, safety and efficacy of live attenuated yellow fever
vaccines. Replacement of Annex 2 of WHO Technical Report Series, No. 872 and of the Amendment
to that annex in WHO Technical Report Series, No. 964, 2012. WHO Technical Report Series, No. 978,
2013

Annex 2. Guidelines on the quality, safety and efficacy of dengue tetravalent vaccines (live, attenu-
ated). Replacement of Annex 1 of WHO Technical Report Series, No. 932. WHO Technical Report
Series, No. 979, 2013

Annex 7. Recommendations to assure the quality, safety and efficacy of Japanese encephalitis vac-
cines (live, attenuated) for human use. Replacement of Annex 3 of WHO Technical Report Series,
No. 910. WHO Technical Report Series, No. 980, 2014

Puc. 1. HopmaTtuBHbie pekoMeHaaummn, KoTopble MOryT 6bITb UCNONb30BaHbI NPy pa3paboTke BakumH npotus COVID-19.
Fig. 1. Regulatory guidelines that can be used in the development of COVID-19 vaccines.

0COOEHHOCTEN AOKMHUYECKUX MCCNEA0BaHWA BakLUMH NPOTMB
COVID-19 copepxutcs B pekomeHaauusx FDA Development and
licensure of vaccines to prevent COVID-19?'. [laHHble peKOMeH-
fauum 6binn ony6nukoeaHbl B UtoHe 2020 r. C LeNbl0 NOMOYb
pa3paboTyMkam B CO3JaHMW BaKLMH NPOTMB HOBOr0 KOPOHABU-
pyca B ycnosusax naigemun COVID-19. B pokymeHTe 60MbLU0e
BHUMAHME YMENIeHO BONPOCAM [JOKMUHUYECKUX MCCREA0BaHUA.
C uenbto yckopeHns npouecca Ans nonayvyeHns paspelleHns Ha
KNUHWYECKOe UCCNea0BaHne BaKLMHbI (B Cy4ae UCMONb30BaHNA
NPOM3BOACTBEHHOM NNAT(HOPMbI, HA KOTOPOI YXKe BbIMyCKAKTCA
3aperucTpupoBaHHble BaKLMHbLI) Pa3paboTYnK MOXeET npejcra-
BUTb PE3yNbTaThl OFPAHNYEHHbIX AOKTUHUYECKNX UCCNEA0BaAHNA,
npu 370M 0643aTeIbHO AOMKHbI ObITb NPEACTaBNIEHbl UCCEH0-
BaHWA OCTPON TOKCUYHOCTU. B gaHHOM cny4ae s 060CHOBaHNA
6esonacHoCcTM BakuuHbl npotue COVID-19 ¢ uenblo nony4eHus
paspeLleHns Ha NPoBeAeHNe KIIMHUYECKNX UCCIIeA0BaHUA MOTYT
6bITb MCNONb30BAHbI PE3YNbTaThl U3Y4EHUS OPYrUX BaKLMH (No-
NYYEHHbIX HA JaHHOW nnatgopme), HaNPUMep XapakTepuCTUKM

npenapara u OUeHKa TOKCUYHOCTM (U3y4eHUe TOKCUYHOCTM npu
NOBTOPHOM BBEJIEHUU, U3Y4eHUe BruopacnpeneneHus u ap.).

Ecnu B ncenenoBaHnsix aHanornyHbIX BakLMH NOMYy4YeHbl Pe3ysib-
TaTbl, KOTOPblE HE MOTYT AOCTOBEPHO OXapakTepu3oBaTb CBOMCTBA
pa3pabaTbiBaeMoii BaKLMHbI, TO 3TO MOXET MoTpeboBaTh MPOBe-
JleHNs  [ONONHUTENbHBLIX uMccnefoBaHuin. COrnacHo pPyKOBOACTBY
FDA, nononHuTenbHble AOKIMHWUYECKNE MCCNEA0BaHNA MOryT npo-
BOAMUTLCS NapanienbHo C KAUHUYECKUMU uccneaoBaHuamu. Mpu
3TOM pa3paboTyMK J0MKEH B CPOK He no3aHee 120 AHeit oT Hadana
KNMHUYECKOr0 UCCNea0BaHNs NPeCTaBUTb OKOHYATENbHbIE PE3yIib-
TaTbl COOTBETCTBYHOLMX AOKMMHWUYECKUX MCCNeAoBaHWA. [0 Ha-
yana KNUHUYECKNX UCCNefoBaHNA Pa3paboTynkam pekoMeHayeTes
NpOBeAEHNe UCCNefoBaHNA OHTOrEHETUYECKOA U PEenpOAyKTUBHON
TOKCU4HOCTK (developmental and reproductive toxicity, DART). Ho
B Ka4eCTBE a/bTePHATMBLI PaspaboT4UKM MOrYT NpPeacTaBUTb UMe-
foLLMecs aaHHble ucenenosannii DART ¢ aHanormyHbIM NpoayKToM,
MONY4eHHbIE C UCMONb30BaHNEM CONOCTABUMOI TexHonoruu/nnat-
thopmbIZ.

2t Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19

2 Tam xe.
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MexayHapoaHble M 0Te4YeCTBEHHbIE HOpMaTUBHbIE PeKOMeHAALMH K pa3paboTke 1 peructpaumu Bakuuu npotus COVID-19...
Russian and International Regulatory Recommendations for the Development and Marketing Authorisation of COVID-19...

B cooTsetcTBUM ¢ pykoBoACTBOM FDA npu pa3paboTke NpuH-
UMNMANbHO HOBOW BAKLMHBI U OTCYTCTBUM AaHHLIX O ee 610oru-
4eCcKOM pacnpefeneHnu TpebyeTtca n3yveHne GuopacnpegeneHus
Ha XMBOTHbIX. [JaHHble UCCIIeA0BaHUsA CneayeT NpPOBOANTb, €CNK
CYLLECTBYET BEPOATHOCTb W3MEHEHWUS| MexaHW3Ma UH(ULMPOBa-
HUS 1 TKAHEBOTO TPOMKU3MA AN ECITM UCMOMNb3YETCS HOBbIN CNOCOO
BBE/IEHWA 1 HOBbIN COCTaB npenapara’.

Tpe6oBaHNs Ans N3y4eHns UMMYHOr@HHOCTW KaHAWAATOB B BaK-
uHbI npotue COVID-19 Ha aTane AOKNUHWYECKMX UCCNEA0BaHUIA Te
XKe camble, 4TO U Ans BCeX ApYriX BUPYCHbIX BakLUMH. iccnefoBanns
JOIKHbI GbITb MPOBEAEHbI HA PENEBAHTHBIX BUAAX KWUBOTHBIX (pe-
arvpyloLLMX Ha BbIBPAHHbLIA aHTUreH BakumMHbl Npotue COVID-19).
Bbi60p HE06X04UMbIX AN NCCNEA0BaHNS UMMYHOSIOMMYECKNX NOKa-
3aTeNen OCyLLIECTBNSETCA C Y46TOM 0COOEHHOCTM BaKLIMHbI W NPEAno-
naraemoro MexaHuama feiicTeus. iccnenoBaHus JOMKHbI BKIKOYATb
KOJIMYECTBEHHYIO OLIEHKY MOKa3aTenei ryMopaiibHOro 1 KIeTo4Horo
MMMYHHOI0 OTBETa W1 XapaKTePUCTUKY X (DYHKLMOHANTbHON aKTUBHO-
CTV NS KKAOrO M3 BKIKOYEHHBIX (B BaKLMHY) aHTureHos GOVID-19.
@OYHKUMOHANbHYK aKTUBHOCTb aHTUTEN CreayeT OLEeHWBaTh in Vitro
B Peakuun HeiiTpanuaaunmn ¢ UCnoNb30BaHNeM BUPYyCa AUKOro Tuna
UnK BUpYyca ncesaoBMpuoHa. Vicnonb3yemble MeTOAbI MCCEN0BAHMSA
MMMYHOrEHHOCTN [OMKHbI ObITb 060CHOBAHBI.

Ha JaHHbI MOMEHT 0fiHa M3 OCHOBHbIX NPO6SIEM NPK NpoBeae-
HUM AOKMMHWNYECKUX UCCnea0BaHnii BakLmMHbI npotne COVID-19 cas-
3aHa C TEOPETUYECKN BOSMOXHBIM PUCKOM YCWUNEHUS Pa3BUTUA pe-
cnupatopHoro 3a6onesanus (ERD), CBA3aHHOrO C BaKLMHOM NPOTUB
COVID-19. [JaHHast 03a604eHHOCTb OCHOBAHA Ha pe3ysbTaTax AoKn-
HNYECKNX UCCNEeN0BaHNIA KaHANAATOB B BaKLUMHbI NS NIEYEHUS WH-
(hekuuit, BbI3BaHHbIX KopoHaposupycami SARS-CoV n MERS-CoV.
2KnBOTHbIM BBOAMIM BakLmHbI npoTB SARS-CoV n MERS-CoV, a 3a-
TeM MHULMPOBANKN X BUPYCAMU AMKOrO TUMA. Y XXUBOTHBIX GbINo
3apernucTpMpoBaHO PasBUTUE WMMMYHOMATONOMMYECKON peakLmm
B JIETKUX MO TUMYy rUnepyyBCTBUTENbHOCTM Th2-TUnNa, NposiBNEHUs
KOTOPOWM MMEIOT 04eHb BbICOKOE €X0AcTBO ¢ ERD. Moao6Hble peak-
v Habn ANy y MnafeHLeB, BaKLUMHUPOBAHHbIX BaKLMHO NPOTUB
VHAKTMBUPOBAHHOIO (hOPMANMHOM PECNUPATOPHO-CUHLUTUANBHOTO
Bupyca (RSV) 1 3atem ecTecTBEHHO MHULMPOBAHHBIX RSV, a Takxe
B UCCMEN0BAHMAX HA XMBOTHBIX, UMMYHU3POBAHHBIX aHANOMMYHON
BaKLIMHOI, KOTOPbIM BNOCNEACTBUN BbIN BBEAEH BUPYC RSV,

B HacTofLlee Bpems MHoOpMauus 0 MexaHu3max passutus
MHMEKLMK, NocneacTBUAX WHMEKLIMOHHOrO NPoLecca U NOTEHLM-
anbHoM pucke passutus ERD orpanuyeHa. Kpome Toro, CroxHo
clenatb BbIBOJ O 3HAYMMOCTW IKCTPANonALMM UHGOPMaLMKM Ha
YenoBeKa, Noy4eHHON B MCCNeA0BAHNN HA XWUBOTHbIX. TeM He me-
Hee UCCNej0BaHNA Ha XXNBOTHbIX MOAENSAX (HANMPUMEP, HA rPbI3YHAX
1 npumartax) CYMTatoTCs He06X0AUMBIMI ANA U3YHeHNs NoTeHuMana
ERD, cBf3aHHOro ¢ BakuuHamu. Mpu npoBeaeHUn JaHHbIX UCCNeao-
BaHMI HEOOX0ANMO MCNONb30BATh UMMYHHbIE Mapkepbl ERD npo-
Liecca, Xapaktepuaytowme YyHKUMOHAMbHbIE CBOWCTBA MMMYHHbIX
OTBETOB, r'YMOPAIbHbIV (HETPaANM3YOLLMe aHTUTENa) OTBET U OLIEH-
Ky 6anaHca Th1/Th2 y XXUBOTHbIX, BaKLMHUPOBAHHBIX KIUHWUYECKU
3HAYMMbIMM [03aMI KaHAMAATHON BakumMHbI npoTe COVID-19.

2 Tam xe.
2 Tam xe.

Knunnyeckue uccneposanus Bakuux npotus COVID-19

OCHOBHbIM JOKYMEHTOM, PErNTaMeHTUPYIOLLM NPOBEAEHUE K-
HUYECKUX MCcnenoBaHnin BakumH npotue GOVID-19, ans 60nbLUNH-
CTBA CTpaH ABnseTcs pykosoacTeo Guidelines on clinical evaluation
of vaccines: regulatory expectations, nogrotosnenHoe BO3, nocneg-
HAS pedakums kotoporo ony6nukoBaHa B 2017 . B pykoBoACTBO
FDA no paspa6oTke u nnLeH3upoBaHuio BakumH npotus COVID-19
BKJKOYEH Pa3fen, NOCBALLEHHBIA KMHUYECKMM UCCNeS0BaHNAME,

B 06bl4HbIX yCnoBMsX (663 anuaemMuin) oueHka 3pdeKTUBHO-
CTW BaKLWH NMPOBOAUTCSA C Y4ETOM MeXaHu3ma AeiCTBUS BaKLMHbI.
B HacTosLiee BpemMs MeXaHU3Mbl UMMYHHOrO OTBETA Ha BBEJEHME
BaKUMHblI npotu COVID-19 ewie mMano n3yd4eHbl U OTCYTCTBYHOT
060CHOBaHHbIE M O6LLENPUHATbIE CYppOraTHble KOHEYHblE TOYKM
appekTUBHOCTN BakLMHbl NpoTuB GOVID-19, koTopble MOrnK 6bl
C AOCTaTO4HON BEPOATHOCTHIO NPeACcKa3aTh KNMHUYECKNA 3DEKT
0T BakumMHauuu. Mo3ToMy OCHOBHbIM MOAXOAOM ANS AEeMOHCTpa-
uumn achheKTUBHOCTM BakLMHbI npoTue COVID-19 asnsetcq nps-
MOe€ [10Ka3aTensCTBO CMOCOOHOCTM BaKLMHbI NPeoTBpaLlaTh pas-
BUTKE MHADEKLIMOHHOrO NnpoLiecca.

CornacHo ctaHgapTHOMY nogxogy (B yCroBusx 6e3 anuaemum),
Ha nepBbIx hasax (I v Il hasa) KNUHNHECKNX UCCEA0BAHUIA BAKLMHDI
Heo6X0aMMO NPOAEMOHCTPUPOBATB NEPEHOCUMOCTb 1 6830MaCHOCTb
BaKLMHbI 1 060CHOBbLIBATL 03y npenapara. [Ansg a1oro 06b14HO Gbl-
BaeT [0CTAaTOMHO BKNtOYeHue B uccnegosaHue okono 100 po6po-
BO/bLIEB. Ha N03AHMX aTanax KnuHuyeckux uccnegosanuii (Il hasa)
NPOBOAMTCS OLEHKa (NoATBepXaeHNe) 3(hdeKTUBHOCTM 1 6e3onac-
HOCTY BaKLMHbI, 1 ANS A0KA3aTeNbCTBa 6€30MaCHOCTI BaKLMHbI Bbl-
60pka Jo/mkHa BKNto4atb He MeHee 3000 po6pososibLes. Mpuyem
JNS OLEHKM 3CDEKTUBHOCTM 11 6€30MACHOCTM BAKLMH 04€Hb BaXHbI
uccnenoBaHns aeKTMBHOCT 1 6e30MacHOCTU B CeLuanbHbIX
rpynnax nauneHToB (MOXWUble, LETH, LA C XPOHUYECKMMM 3a60ne-
BaHWAMU, IMMYHOKOMNPOMETUPOBAHHbIE NULIA, GEPEMEHHBIE 1 Ap.).

B ycnosusx naHgemum 1onyckaetcss 060CHOBaHHOE COKpaLLie-
HWE HEKOTOPbIX 3TanoB KAWHNYECKOr0 MCCnefoBaHns 3hdeKTUB-
HOCTM 1 6e30MacHOCTU AN perucTpaumn BakuuHbl. Ecnu 6ynet
Hay4YHO OMpefeneH Takoli YpOBEHb UMMYHHOrO OTBETA Ha BBefe-
HWE BAKLMHbI, HA OCHOBAHWUW KOTOPOr0 MOXHO BYLET C JOCTOBEp-
HOI BEPOSATHOCTbIO MpPeAcKasaTb MPOTEKTUBHOCTb B OTHOLLUEHWN
COVID-19, To BO3MOXHO NPOBEAEHINE KNNHUYECKUX NCCEA0BaAHNIA
Ha manoit BbIGOPKE 406POBONbLEB (663 UCCNEA0BaHNI B 0COObLIX
rpynnax nauueHToB) C UCMOMb30BAHMEM [AHHOMO CypporatHoro
mapkepa 3(heKTUBHOCTU (MMMYHOTEHHOCTI BakLMWHbI) Ans pe-
rucTpaumm BakumHbl. MpeacTaBnseTcs 060CHOBaHHbIM, YTO TaKas
BaKLMHA MOXET ObITb 3aperncTpupoBaHa TONMbKO Ha 0COBbLIX yC-
NOBMAX W Ha onpefefieHHoe BpemA. Pa3paboTymk JOSIKEH B No-
CTPErnucTpaunoHHOM nepuofe NpoBECTU UCCeA0BaHMs, KOTOpPbIe
NO3BONAT B NOMHOM 06bEME JOCTOBEPHO 0XapakTepu3oBatb ad)-
(heKTMBHOCTb 1 6E30MaCHOCTb BaKLNHbIZ .

HecmoTps Ha Hanuune naHZemuu, KIMHWUYECKMe UccneaoBa-
HUS JOSKHBI NPOBOANTLCS C COBMIOAEHMEM NPaBUN Hadnexallei
KnMHMYecko npaktuku (GCP)?. YacTMyHO ykasaHws no npose-

% Annex 9. Guidelines on clinical evaluation of vaccines: regulatory expectations. Replacement of Annex 1 of WHO Technical Report Series, No. 924.
WHO Technical Report Series, No. 1004, 2017. https://www.who.int/biologicals/expert_committee/WHO_TRS_1004_web_Annex_9.pdf?ua=1

% Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19

27 Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19

Emergency use authorization for vaccines to prevent COVID-19. Guidance for Industry. October 2020. https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/emergency-use-authorization-vaccines-prevent-covid-19

% Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19

E6(R2) Good clinical practice: integrated addendum to ICH E6(R1). Guidance for Industry. https://www.ich.org/page/efficacy-guidelines
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A.A. Conparos, . U. Aspeesa, B. I1. bonnapes, B.A. Mepkynos, B. [I. Mocsrun,B. b. UsaHos, [l. B. [openkos,Jl. M. XaHTumupoBa
A.A. Soldatov, Zh.I. Avdeeva, V.P. Bondarev, V. A. Merkulov, V.D. Mosyagin, V.B. Ivanov, D.V. Gorenkov, L. M. Khantimirova

JEHUI0 KNUHWYECKMX UCCNEA0BaHNIA B YCNOBUSAX NaHLeMUU 0Tpa-
XeHbl B CMELManbHbIX PEKOMeRJALNAX, HanpuMep B PyKOBOACTBE
Guidance on conduct of clinical trials of medical products during
COVID-19 public health emergency, Guidance for industry, inves-
tigators, and institutional review boards®® wnmu pykosogcTse Guid-
ance on the management of clinical trials during the COVID-19
(coronavirus) pandemic®, nogrotosneHHbix FDA 1 EMA.

CoKpaTuTb CPOKW KITMHWUYECKUX WCCNELO0BaHWA, HE0OX0AM-
MbIX ANS PerucTpaunm, No3Bonsaer afanTuBHbIA (TMOKWIA) LU3aiiH,
KOTOpbIN NpencTaBnsfeT co60i Takoi AM3aitH KIIMHUYECKOrO UC-
CNnejoBaHNA, B KOTOPOM 3apaHee 3anfiaHupoBaHa BO3MOXHOCTb
U3MeHeHNs ofHoro (unu 6onee) acnekToOB WUCCNEA0BaHMA Ha
OCHOBAHWM NMPOMEXYTOYHOTO aHanu3a AaHHbIX. MogobHoe U3-
MEHeHWe An3anHa A0SKHO ObITb 3apaHee OnNucaHo B MPOTOKOJIEe
ncenenosanus. icnons3osaHne aganTMBHOIO Au3ainHa, NOMUMO
COKPALLEHUS LANMTENbHOCTU KNUHUYECKOro MccnefoBaHns, no-
3BOJINET YMEHbLUNTL 06bEM BbIGOPKN. OHAKO Npu 3TOM BO3pac-
TaeT BePOATHOCTb NOMYYEHUA NOXHbIX pe3ynsTatos. OCHOBHbIMM
pUCKaMu NPy MCNOMb30BaHWUN aJanTUBHOIO AU3aHA MOTYT BbITb:
NOXHbIE BbIBOAbI TPOMEXYTO4YHOI0 aHann3a (Tak Kak OrpaHnyeHo
KOMIMYECTBO AAHHbIX), CYOLEKTUBHbIE U (UNK) CUCTEMHbIE OLING-
KW, NOBbILIEHNE BEPOATHOCTY OLIMOKN NpU fanbHeALemM uccne-
[0BaHWN, NOBbILIEHNE BEPOATHOCTU OLWKOKM | poaa, CHUXKeHue
MOLLHOCTM UCCNES0BAHNA W, B CIy4ae KOPPeKLMM OWwunbKN, yBe-
NYeHne pasmepa BolIGOPKW. ALANTUBHbLIN AN3ANH NpeacTaBnser
c060i 04eHb TOHKMIA MeXaHWU3M C BbICOKOW BEPOSATHOCTbIO pas-
BUTWA OLUIMOKKM, N €r0 NPUMEHEHNE MOXET ObiTb OrpaHNYeHHbIM
B CNyYae KNUHUYECKMX UCCIIeLOBAHUIA HEKOTOPbIX Fpynn npena-
paTtoB, HanpuUMep BaKLMH.

ABTOpbI OTAEMbHbIX HAY4HbIX PABOT pacCMaTPUBAIOT afanTuB-
HbI On3aiH KaK MHHOBALMOHHbIWA MOAX04 B 061aCTW KITMHNYECKNX
nccneaoBaHuii®!. B To e BpeMs MHEHME PerynsTOpHbIX OpraHoB
no BOMpOCaM AOCTOBEPHOCTW NPW NPUMEHEHUU afanTUBHOMO AM-
3aliHa OKOHYaTeNbHO He CHOpPMMPOBAHO, OTCYTCTBYIOT YTBEPX-
JEHHbIe HOPMATUBHbIE LOKYMEHTbI, MOAPOOHO pernameHTUpyio-
Lne nNpoBeaeHne NOA06HbLIX UccnenoBaHuii. 1o JaHHOMY Bonpocy
0ny611KOBAHO TOMbKO ABA AOKYMEHTA:

- B 2007 r. EMA ony6nukoBano cBoe npeacTasneHne 06 agan-
TMBHOM amsaitHe (Reflection paper on methodological issues in
confirmatory clinical trials planned with an adaptive design), koto-
poe He ABNSETCS HOPMATUBHBIM AOKYMEHTOM®;

- 82010 r. FDA 6b1n noaroTosneH npoekT (draft) pykosoncTtea
Adaptive design clinical trials for drugs and biologics. Guidance for
Industry, koTopoe 6bino yTBEpXAEHO B 2019%. B ykasaHHOM A0-
KYMEHTE PEKOMEHAYETCS KpaitHe 0CTOPOXKHO NOAXOAMUTb K UCMOSb-
30BaHNI0 AaHHOr0 BMAA Au3aiiHa. Tak, yKasaHo, 4T0 OH Mano nog-
XOLNT ANst KIMHUYECKMX MCCNEefOBaHNiA BAKLIMHHbIX NPenaparos,
NOCKONbKY ANS OLEHKN 3(h(PeKTUBHOCTI 1 6€30MaCHOCTM BaKLUH
TpebyeTca uccnefoBaHme B 60MbLIOIA nonynauuu. Micnonb3oBaxune

JaHHOr0 Au3aiiHa Ans KANHWYECKNX UCCe0BaHNA BOSMOXHO Ha
no3aHux asax KNMHUYECKMX MCCNEeA0BaHMIA (HanpuMep, oLeHKa
3(D(eKTUBHOCTM 11 6€30MACHOCTM B PasHbIX rpynnax (Koroprax)).

Ha nepBbix hazax KIMHUYECKUX NCCIIeL0BaHUI BaKLUHbI NPO-
TmB COVID-19 (oueHKa nepeHoCMMOCTH, 6630MaCHOCTH, 060CHOBA-
HWe [03bl) B UCCeJ0BaHME MOTYT ObITb BKIO4EHbI TONbKO 340P0-
Bble A06POBOMbLbI HE CTapLUe 55 NEeT C HU3KMM PUCKOM Pa3BUTUS
TSXENoi KnuHudeckoinr chopmsl COVID-19. Mpu nnaHuposaxum
1CCefOBaHNIA PAHHNX (Da3 KNMHUYECKNX UCCefoBaHuin Ans 060-
CHOBAHMS KPUTEPUEB HEBKITIOYEHUS B UCCNEA0BAHNE PEKOMEHTY-
€TCA MCNONb30BaTh 0HULMANbHbIE UHTEPHET-CANThI, HA KOTOPbIX
coJepXxarcs pesynbTaTbl MOHWTOPWUHIA 3NUAEMUM, COLEpXKaLLne
KNMHWYeCcKMe acnekTbl 3a60seBaHns. [laHHas nHopmaums no3eo-
nuT 060CHOBATbL KpUTepuu Ang rpynn pucka passutus COVID-19.
Hanpumep, Ha caiite LIeHTPOB N0 KOHTPOM 1 NPOPUNaKTuKe 3a-
6onesaHuit GLLIA yka3aHbl cneaytoLime 3a60neBaHns U COCTOSAHUS,
KOTOPbIE ABNAKOTCH PUCKOM PA3BUTUA TAXESNbIX (DOPM MHMEKLMM:
6pOoHXuUanbHan actMa (0T CPeAHelt 40 TAXENon CTeneHu), Lepeépo-
BACKy/APHbIe 3a60/1eBaHNS, KMUCTO3HbIA (OUOPO3, TMNEePTOHNA UK
BbICOKOE KPOBSIHOE AaBNeHWe, COCTOSAHMS C OCNABNEHHbIM NMMY-
HUTETOM (nepecazika KOCTHOro Mo3ara, uMmyHogedmuutsl, CNIAA,
CNONb30BaHNE KOPTMKOCTEPOMAOB WAN APYTUX NeKapCTBEHHbIX
CPEACTB, NPOBOLMPYIOLLMX Pa3BUTME UMMYHOLE(MULMUTHBIX CO-
CTOSIHMI), HEBPOJIOrNYeCcKNe COCTOAHUA (Takue, Kak AemeHums),
3a6051eBaHus neveHn, 6epeMeHHOCTb, PUbp0o3 NErkux (C NoBpex-
JeHWeM unu pybuesaHWem TKaHen Nerkunx), Kypeuue, Tanaccemms
1 caxapHblii AnabeT nepBoro Tuna. Takxke Ha NepBbIx 3Tanax B Uc-
CNei0BaHNe He MOTYT ObITb BK/HOYEHbI IULA C BbICOKAM PUCKOM
3apaxeHus COVID-19 (Hanpumep, MeaULMHCKME PaBOTHUKK).

B KnMHUYECKME UCCNEA0BAHUA HA PaHHUX (Das3ax MOryT ObITb
BK/IOYEHbI NUua cTaplue 55 net 6e3 3a60s1eBaHNA U COCTOAHUA,
oTHOCAWMXCS K dhakTopam pucka npu COVID-19. Ho oHu BBOAATCS
B UCCNeSoBaHNe He paHee YeM Yepes 7 [Heil Nocne 0JHOKPATHON
VMMYHW3auuMn 300POBbIX UL B BO3pacTe A0 55 neT.

FDA pekomeHAayeT BKNtOYaTb B WCCNEAOBaHWUE JINL, Y KOTOPbIX
3aperncTpupoBaHo 6ecCUMNTOMHOE (4O WMCCEAO0BaHWs) TeuveHue
COVID-19. TMpn MaccoBOii BakUMHALMKM BbISIBNIEHME UL, KOTOpbIe
6eccumnTomMHo nepeHecnin COVID-19, 6b1n0 6bl 3KOHOMUYECKM HeLle-
necoo6pasHo, a TaKKe 3aMeANN0 6bl TeMMbI UMMYHU3ALMM, NOITOMY
B pykoBogcTee FDA Takxe peKOMeHZyeTCs BKIIOYeHWe B UCCNeLoBa-
HWe NNL, Y KOTOPbIX 10 NCCNEL0BAHNS KIIMHUYECKI UM 1aB0opaTopHO
YCTaHOBNEHO 6ECCUMNTOMHOE TeyeHue uHdekuun. Mpu 3ToM nuua
¢ COVID-19 B ocTpoit chopme Unu ApyriMu OCTPbIMI UHKDEKLIMOHHBI-
MW 3a6051€BAHUSIMI HE MOTYT BbITb BKIHOYEHbI B UCCMEA0BaHNE™,

OfHOA N3 OCHOBHbIX KOHEYHbIX TO4YeK W3y4eHus 3ddek-
TMBHOCTM BakumuHbl npotus COVID-19 sBnseTcs nabopartopHoe
noareepxaeHne Hanuuma SARS-CoV-2 uHcbekuun, B TOM uic-
ne u 6eccuMnToMHbIX dhopm COVID-19. [Ins BbIABNEHUS OCTPbIX
chopm MOXeT 6bITb Ucnonb3osaH Meton MLP. MokaszaTtenem Ha-

2 Guidance on conduct of clinical trials of medical products during COVID-19 public health emergency. Guidance for industry, investigators, and insti-
tutional review boards (FDA-2020-D-1106). CBER/FDA, CDRH/FDA, CDER/FDA; 2020. https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/fda-guidance-conduct-clinical-trials-medical-products-during-covid-19-public-health-emergency

% Guidance on the management of clinical trials during the COVID-19 (coronavirus) pandemic. Version 3, 28/04/2020. EMA; 2020. https://ec.europa.eu/
health/sites/health/files/files/eudralex/vol-10/guidanceclinicaltrials_covid19_en.pdf

31 BocTokoBa HB. BO3MOXXHOCTW NpUMeHEHUs afanTMBHOMO AU3aiiHa B KIIMHUYECKMX UCCIeA0BAHNSX OPUrMHAMbHbIX NPenapaTtoB 04HOr0 hapMakoso-

TMYeCKOro Knacca: guc. ... Kang. dapm. Hayk: M.; 2017.

3 Reflection paper on methodological issues in confirmatory clinical trials planned with an adaptive design (CHMP/EWP/2459/02). CHMP/EMA; 2007.

38 Adaptive design clinical trials for drugs and biologics. Guidance for Industry (FDA-2018-D-3124). CBER/FDA, CDER/FDA; 2019. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/adaptive-design-clinical-trials-drugs-and-biologics-guidance-industry

3 People with Certain Medical Conditions. Updated Nov. 2, 2020. Centers for Disease Control and Prevention. Coronavirus Disease 2019 (COVID-19).
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.htmI?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.
gov%2Fcoronavirus%2F2019-ncov%2Fneed-extra-precautions%2Fgroups-at-higher-risk.html

% Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19
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MexayHapoaHble M 0Te4YeCTBEHHbIE HOpMaTUBHbIE PeKOMeHAALMH K pa3paboTke 1 peructpaumu Bakuuu npotus COVID-19...
Russian and International Regulatory Recommendations for the Development and Marketing Authorisation of COVID-19...

NMYUS MHAQEKUMM SIBNSIETCA BbISIBIEHWE AHTUTEN K aHTUreHam
SARS-CoV-2, koTOpble He BXOAAT B COCTaB BaKLWHbI, ANl 3TOr0
MOTYT 6bITb MCMOb30BaHblI UMMYHOMNOTUYECKIE, CEPONOrMYECKNE
11 BUPYCONOrMYeCKMe MeTofpbI.

Ons oueHkn 3hheKTUBHOCTI BaKLMHBI ONTUMANbHBIMU KO-
HEYHbIMM TOYKaMU 3 PEKTUBHOCTYN ABAAIOTCS YaCTOThbl Pa3BUTUSA
KNUHUYECKNX NPOABNEHUIA (CUMNTOMOB) MHCDEKLUN, KOTOPbLIE MO-
ryT 6bITb UCMONB30BaHbI (B 3aBUCMMOCTU OT CTafUM KIMHUYECKNX
NCCNEAO0BAHNIA) B KA4E€CTBE MEPBUYHBIX U BTOPUYHBIX KOHEYHbIX
TO4eK 3¢DheKTUBHOCTI. OCHOBHBIMU KNMHNYECKUMU NPOSBAEHUS-
MU MHAEKLMM IBASIOTCA: IMXOPAAKA UM 03HOO, KalleNb, OAbILIKA
WK 3aTPYAHEHHOE AbIXaHWe, YCTanoCTb, MblLg4Hble 607K, FoN0B-
Has 60nb, NOTEPS BKYyCa WAN 060HSHMA, 60/b B rOpne, 3an0XeH-
HOCTb NI HACMOPK, TOLLIHOTA WAW PBOTA W LUapes.

B ka4ecTBe 0AHOI U3 BTOPUYHBIX KOHEYHbIX TOYEK adpcheKTB-
HOCTW BakLuHbI NpoTuB COVID-19 pgomkHa 6biTb BbiGpaHa YacTota
PasBUTMS TAXKENON KINUHUYECKOR popMbl 3a6onesaHus. Mpu aTom
BO3MOXHO, 4TO pa3pabatbiBaemas BakuuHa npotus COVID-19 6yaet
HaMHOro 6onee 3 EKTUBHOI B NPEAOTBPALLEHNN UMEHHO THXKESbIX
chopM O0THOCKTENBHO 3a60NeBaHNUs B Nerkoit oopme. Moatomy npo-
rpaMMa MCCNeLOBaHNS [OMKHA BKIHOYATb PErMCTPALMIO TSXKEMbIX
thopm nHGeKLMK. [N XapakTepUCTUKI THKENbIX DOPM AOMKHbI UC-
Mnomb30BaTbCS BUPYCONOrMYECKNe METOAbI NOATBEPXAEHNS MHAEK-
LN 1 OCHOBHbIE KIMHWYECKME MPOSBAEHNS NpU TSHXENon opme.
Pa3BuTie TsHKeNbIX (hOpM MHGDEKLMN COMPOBOXAAETCS Pa3BUTMEM
CNeLyIoLLNX CUMMTOMOB: HapYLUEHWEe (MOBPEXAEHUS) ObIXaTenbHO
cucTembl (4actoTa abixaHns 6onee 30 B 1 MUH, YacToTa cepaeyHbIX
COKpalLeHuin 6onee 125 B 1 MUH, CHKEHUE YPOBHS HACILIEHMS
kucnopogom kposu Sp0, <93%) BNNOTL 10 PA3BUTUS [bIXaTeNbHON
HEOCTaTO4YHOCTU (OMpefensieTcs kak noTpeGHOCTb B BbICOKOMO-
TOYHOM OKCUreHauuu, HEMHBA3UBHOM BEHTUNALMW, UCKYCCTBEHHON
BEHTUNALMM NETKUX WAN 3KCTPAKOPMopanbHON MeMOpPaHHON OKCU-
reHaumu (3KMO)), cumntombl woka (CAL menee 90 mm p. cT., AL
meHee 60 MM pT. CT. UK NOTPEBHOCTL B Ba30NPECcopax), CUMNTOMbI
3HAYNTENBHOTO HAPYLLIEHWS eATENbHOCTN NOYEK, NEYEHU UK HepB-
HOIA CUCTEMbI, BMIOTb A0 NETaIbHOM0 UCX0AA%.

Mpw NpoBeAeHNN KNMHNYECKIX UCCNEL0BAHWIA B 06bIYHbIX YCI0-
BMAX (MPYM JOCTATOYHOM KONMYECTBE BbIGOPKU M NPK UCCEA0BAHNN
B 0CO6bIX rpynnax) Ans OUeHKM 3(EKTUBHOCTU BaKLUUH MUCMOSb-
3yI0TCA NPAMbIE NoKasateny 3deKTUBHOCTY (HanpuMep, NpoLeHT
[06pOBONbLEB, Y KOTOPbIX HE 6bII0 3aperucTpupoBaHo pas3BuUTHe
MHekunn). NMpu NpoBeAEHNN KNMHUYECKINX NCCNEA0BaHNIA B Nepu-
OA NaHgeMuu (manas BbIGOpPKA U KOPOTKWIA Nepuog, HabnomeHuns)
0Cc060€ 3Ha4YeHNe NPUOBPETAIT CypporaTHble Mapkepbl 3¢DeKTIB-
HOCTW, TaK1e Kak MMMYHOTEHHOCTb BaKLIMHbI. B naeane cypporatHbiid
Mapkep 3hPEKTUBHOCTU ONPeAenseTcs B NPOLIECCe UCCnes0BaHnil
C Y4aCTMeM YeN0BeKa, Koraa KOHeYHbIMIN To4Kamu 3P eKTUBHOCTY
ABNAKTCA KIMHUYECKME NOKasaTenn. B ycnosusx naHaemun u yun-
TbiBas, 410 SARS-CoV-2 ABNSeTCH HOBbIM NATOreHOM, CyppOraTHbIi
MapKep MOXET ObITb NOMY4eH He TONbKO B NPOLECCE UCCEeA0BaHNIA
Ha YeI0BEKE, HO 11 U3 AAPYTiX UCTOYHUKOB. B JaHHOI cuTyauun Heo6-
X04MMO 060CHOBATb BbIGOP CypPOraTHOr0 Mapkepa KOHEYHOI TO4KM
3(hheKTMBHOCTM BaKLWHbI npoTus COVID-19%.

Knuuuyeckue uccnenoBanus Bakuud npotus COVID-19

Ha MOJENH KOHTPOIMPYEMOii MHGEKLMM Y 310POBbIX
no6poBonbues

OAHI/IM n3 nyTe|7| yCKopeHna 3tana KINHWYEeCKUX uccnepno-

BaHWii BaKLMHbI SBNSETCS UCCNEA0BaHMe C y4acTUEM 3[0POBbIX
[06POBONLLER NPU MOAENMPOBAHUN Y HUX KOHTPONMPYEMOI UH-

3 Tam xe.
37 Tam xe.

hexuum. N3yyeHne aghheKTUBHOCTM M 6€30MACHOCTW BaKLMHbI HA
3[10pOBbIX A06POBONbLAX, KOTOPbIX B CTPOr0 KOHTPONMPYEMbIX
YCNOBMAX MHGMUMPYIOT COOTBETCTBYHOLLMM areHTOM, MO3BONSET
MONy4MTb OTBETbI HA MHOrME BOMPOCHI, KOTOPbIE He Oblnu Mony-
YeHbl B MPOLECCe AOKNNHUYECKUX MCCNEAOBAHNIA HA YKWUBOTHbIX.
B T0 >Xe BpeMs pa3nuyHble perynsaTopHble OpraHn3auny K 3apaxe-
HUIO 3[10POBOr0 Yer0BeKa (XOTA U KOHTPONIMPYEMOMY) OTHOCATCS
M0-pa3HomMy. IT0 06YCNOBNIEHO B MEPBYK 04epelb HeraTUBHbIM
MCTOPUYECKUM OMbITOM HE3TUYHBIX UCCNEN0BAHNIA KaK BaKLH, TaK
1 Jpyrux npenapaTtoB Ha 4enoBeke.

Hayano uccneaoBaHWini BaKLMH € y4acTEM YeNoBeKa MOXXHO
OTHeCTM K 1796 T., Koraa B Benuko6putaHun 6binn caenaHbl nep-
Bble NMPWUBMBKM MPOTUB OCMbl. Cpean HerymaHHbIX MCCReA0BaHWIA
BAKLMH Ha YeNOBeKe CneayeT OTMETUTb WCCIIeA0BaHMs, KOTOpble
nposoaunu ¢ 1930-x rr. B CLUA. B KNMHMKAX NaLWEHTOB 3apaxanu
rOHOpeel Ans n3y4eHns paspadatbiBaeMbix BakLuH. [1o 1970-x rr.
8 CLUA npoBoaunuch MccnefoBaHns, B X0[e KOTOPbIX 3aK/H04eH-
HbIX 1 AETeN-CUPOT 3apaxkany BUpycamu MONMOMUENUTA U KOPW
ANs OLEeHKM 3(hheKTUBHOCTM BakLH. CneayeT 0TMETUTb, YTO B TO
BpeMS eLle He Obl0 060CHOBAHHLIX HOPMATUBHbLIX TPEGOBaHWIA
NS NpoBeAeHNs NoJo6HbIX MCCNefoBaHWA, KOTOPbIE WMEKTCS
B HacTosllee Bpems. MepBble 10 3TMYECKUX NPUHLMNOB NPOBE-
NIEHNS UCCNE0BaHNA C UCMNONb30BAHNEM 3apaXEeHWUs 4enoBeka
6b11 cCPOPMUPOBAHBI NOCE TOrO, Kak Ha HiopH6eprckom npouec-
ce OblnK 03BYYEHbI YCNIOBUS, B KOTOPbIX HALMCTaMK NPOBOANANCH
OMbITbl HA 3aKMHOYEHHbIX KOHL1arepen, KOTOPbIX 3apaxani Tudom
C Lenblo n3y4eHns aghheKTUBHOCTM BAKLMH.

C TOro BpeMeHM NMPUHLMNLI (B MEPBYIO 0YeEpefb TUYECKME),
JONyCKatoLLMe KOHTPONMpYeMOe 3apaxeHne 340PO0BbIX NNL C Le-
Nb0 N3y4eHns 3PMEKTUBHOCTN U 6€30MaCHOCTU BakLWH, 6binn
KapAuHanbHO NepecMOTPeHbl. B HacTosLLEe BpeMS npu npoBefe-
HUM NCCNE0BAHUIA C Y4ACTMEM YeSl0BeKa 340POBbIE 406POBOIbLb
MOryT 6bITb 3apaXeHbl BO3OyauTeNneM, 6nU3KUM K AUKOMY Tumy,
UMK 0CnabneHHbIM NATOreHoM (BNOTh [0 MOSHOr0 6/10KMPOBaHUS
NaToreHHOCTN), UNN FeHETUHECKN MOAUULMPOBAHHBIM BO3OYAM-
Tenem. ViccnegoBaHus SOMKHbI NTPOBOANTLCA NPKU NOSTHOA MHAOP-
MWUPOBAHHOCTU A06POBONbLA, NPU Y4aCTUM CMELnanbHO 06Yy4eH-
HOro NepcoHana B cneunanbHbiX MeANLIMHCKUX YHPEXAEHNAX.

B nocnenHee Bpems akTMBHO MPOBOAATCS Takue UCCNeaoBa-
HUSI HEKOTOPbIX BakKUWH C y4acTMem 3[0POBbIX A06POBOJbLEB.
Heo6x0AMMOCTb NPOBELEHNS LAHHbLIX UCCNEef0BaHNA MOXET ObITb
060CHOBAHA MHOTMMU (haKTOpaMu, HaNpuMep U3y4eHNEM BakL-
Hbl ANS TYPUCTOB MK NNL,, KOTOPble HANPABNAKTCA B 3HAEMUYeE-
CKMe 04aru MHAEKLMN, OTCYTCTBUEM UHCGIOPMALIMM O MEXaHM3MaX
Pa3BUTUA KaK CaMOW MHCEKLMM, TaK M UMMYHHOrO OTBETA Ha
BAKLMHY, OTCYTCTBMEM PENEBAHTHON MOMENM HA XXMBOTHbIX W Ap.
Hanpumep, HeBO3MOXXHO Ha XMBOTHbIX €C03A4aTb MOAENb MHGEK-
LIMOHHOrO MpoLecca, BbI3BaHHOTO BO36ByauTeNnsMu Tuda u napa-
Tnha. B nocnegHme roabl Npu co60AEHUN HOPMATUBHO-3TNYe-
CKMX MPUHLMNOB AN U3y4eHns 3heKTMBHOCTY 1 6630MacHOCTL
BAaKLMH ObINM NpOBEAEHbl WUCCNEA0BaHUA NpU UHULUPOBAHWNK
3[10pOBbIX A06POBONbLIEB BO3OYAMTENAMU MANAapUu, KWULLEYHbIX
6akTepuanbHbIX WHGEKUNIA, BPIOWHOrO TUa, rpunna, a Takxke
pecnMpaTopHO-CUHLMTUANbHBIM BUPYCOM, BUPYCOM AEHre, HOpo-
BUpycom u gp. [2-11].

besonacHoCcTb (MUHUMaNbHbLIA PUCK) NPOBEAEHUSA WCCreno-
BaHWi Npu 3apaxeHun yenoseka Bupycom SARS-CoV-2 yacTo
060CHOBbIBAETCS BKITOYEHMEM B UCCNEA0BAHNE TONTbKO MONOABIX
1 300p0BbIX [O6POBONbLEB. Tak Kak B faHHONA nonynsuum (18-
30 net) yactoTa rocnuTanu3auui MHMUMpoBaHHbIX SARS-CoV-2

% Human challenge trials for vaccine development: regulatory considerations. WHO Technical Report Series, No. 1004, 2017.
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cocTtasnseT 1%, a 4acToTa cMepTeNbHbIX UCX0408 — 0k0no 0,03%
[12]. Mpwn atom nccnefoBaHus JOMKHLI NPOBOANUTLCS B Creuu-
ANN3NPOBAHHbIX YYPEXAEHMAX C OCOOEHHO TLIATENbHbIM MOHM-
TOPWUHIOM W BbICTPbIM AOCTYNOM K PaHHEMy MOAAEPXUBALOLLEMY
NeYEHNI0, BKNIOYas BCO HEOOXOAUMYH), B TOM YICTE BbICOKOTEX-
HONOTUYHYI MEANLMHCKYIO NOMOLLL®,

B T0 e Bpems psj aBTOPOB YKa3blBAET, YTO UMEHHO MCccneao-
BaHWe C 3apaxeHueM yenoseka SARS-CoV-2 UMeeT BbICOKME PUCKN
11 HEONpeLeneHHOCTI OTHOCMTENIbHO NCCef0BaHNIA NPU 3apaXKeHNN
JPYrUMN NHEKLMOHHBIMIW areHTamu, Tak Kak natoreHe3 GOVID-19
B HacTosllLee Bpems M3y4eH cnabo, OTCYTCTBYET Creundmyeckoe
NeYeHNe, 4TO B KOHEYHOM UTOTe MOXKET MPUBECTU K PA3BUTUIO THKE-
non chopmbl 3a6051€BaHNS N Aaxe CMepTyH [o6poBonbLes [13-16].

B HacTosLiee BpemMs OCHOBHbIM [IOKYMEHTOM, PernameHTupy-
IOLLMM NpOBefeHNe NCCeA0BaHIIA C y4acTeM YeN0BeKa, ABMSIOT-
cs pekomengauum Human challenge trials for vaccine development:
regulatory considerations, nogrotoeneHHble BO3, nocnenHss sep-
cus ony6nukoBaHa B 2017 1.0 YyuTbiBas NOTEHUMANbHbIE Npe-
MMYLLECTBA JJaHHOr0 NOAX0Aa ANst YCKOPeHUs paspadoTKi BakLWH
npotus COVID-19, BO3 noaroToBuna pekomenaaumn Key criteria
for the ethical acceptability of COVID-19 human challenge studies*'.
Mpennonaraetcs, 4T0 Npu pa3paboTke BakLUmMHbI npoTus COVID-19
3apaxeHue Bupycom SARS-CoV-2 310poBbiX AO6POBOMbLEB MO-
)KET MO3BOMMTb OMMCaTh Pa3BUTME MHCEKLUMOHHOMO npolecca
1 UIMMYHUTETA C MOMEHTA MHAULMPOBAHKSA, OLEHUTb 3HAYUMOCTb
TECTOB Ans oueHkn nmmyHutetTa K SARS-CoV-2, oxapakTepu3o-
BaTb B3aWMOCBA3b (KOppenauuu) mexay akropamu UMMYHHOR
3aWNTBI U puCKamu nepenadn uxdgekumm u ap. [17, 18]. B ycno-
BUSX MaHLEMUM W B OTCYTCTBME a[I€KBATHOW XKMBOTHOI MOLenu
uHekuun COVID-19 npoBedeHne WUCCNEA0BaHWA C y4acTuem
Yen0BeKa MOXET PELUNTb MHOTME BOMPOCHI, CTOSLLME Nepes pas-
paboT4YMKaMu BaKLMHbI, U COKPATUTL BPEMS, KOTOPOe He06X0AMMO
QNS permcTpauui 1 BbiBeieHNS npenapata Ha papMaLeBTU4ecKui
PbIHOK.

B pekomeHpauumsx BO3* nogpo6HO nponucaHbl YCrnoBus npo-
BEAEHUS MPOBOKALMOHHBIX WUCCNefoBaHNA NyTemMm WHAULMPOBA-
Hua yenoseka COVID-19 n oxapakTepm3oBaHbl 8 Kputepues (Ha-
y4Has 060CHOBAHHOCTb; OLIEHKA COOTHOLLEHMS «MNONb3a—PUCK»;
061LIeCTBEHHbIE KOHCYNbTALMN U B3aMMOLEACTBUE C IKCMEPTHbIM
COOOLLECTBOM M PErynsaTopHbIMK OpraHamu; B3alMHOe KOOpAu-
HUPOBaHWe; NOA6OP BbICOKOKBANMMULMPOBAHHBIX KIANHNYECKMX
LIEHTPOB; CTPOrMe KPUTEPUIA 0TOOPA YHACTHUKOB KITMHUYECKOr0 UG-
CNEJ0BaHNA; IKCNEPTHBIA HAA30p; NHKOPMUPOBAHHOE COrMacue),
MO3BONSHOLLMX CBECTU K MUHUMYMY PUCK NPW NPOBEAEHNN AAHHbIX
nccnenoBaHui.

B Hay4HbIX Ny6nuKauusix MoXKHO BCTPETUTb Pa3NMyHbIe TOYKM
3peHUst Ha NPOBeJeHUe NPOBOKALMOHHBLIX MCCNEeA0BaHUA NyTeM
3apaXeHns 30pOBOr0 4enoBeka MHMEKLMOHHbIM areHToM. Cne-
unanmctbl BO3 cyuTaroT, YTO AaHHbIA BWA MCCNEeA0BaHUS MOXET

YCKOPUTb paspaboTKy BakLMH W PaspeLunTb BOMPOCHI, BO3HUKAIO-
LLe npu U3yHeHnn 1 peructpauum npenaparos. B EMA oTcyTcTByoT
1 HOpPMATMBHbIE JOKYMEHTbI, U UH(OPMALMS, OTpaxaroLLas nosu-
M0 PerynsaTopHOro opraHa no AaHHOMy Bonpocy. B 10 xe Bpems
B benbrum 1 Bennko6puTaHun akTMBHO NPOBOAATCS NPOBOKALMOH-
Hble UCCeJOBaHMS C y4acTMeMm YesioBeka. B BenmkobputaHuu B SH-
Bape 2021 r. NNaHMpyeTCcs Ha4ano NpoBeLeHNs Taknx NCCneaoBaHnii
¢ MHmumposaHuem 30-50 3g0poBbix 4o6poBonbLes 18-30 net Bu-
pycom SARS-CoV-2%. C uenbto pa3paboTki BaKLMHHbIX NpenapaToB
B GLLIA B NpOBOKALMOHHbIX UCCMEA0BAHNAX C Y4AaCTUEM YenoBeka
UCNONb3YIOTCA Pa3NnyHble BUAbI WHCEKLMOHHBIX areHToB. [lpu
aToMm cneuuannctel FDA KpaiiHe 0CTOPOXXHO BbICKa3blBAKOTCA MO M0-
BOZY MCNOMb30BaHMSA LaHHbIX UCCNEA0BaHNA AN pa3paboTKM Bak-
unH npotue COVID-19, ykasbiBas Ha 3TMyecKne npobrnembl BBUAY
oTeyTcTBUS 3dhdhekTBHOrO neveHns GOVID-19%. B odomumanbHbIx
pykosoacteax FDA no pa3paboTtke U perncrpauun BakuUH NpoTUB
COVID-19 noao6HbIi TMN UCCNeA0BaHUA He pacCMaTpUBaeTCs .

lepBble pe3ynbraTbl pa3paboTKu BaKLMH NPOTHB
CoviD-19

B HacTosLee Bpems B PocCUmM BbIAAHO TPU PErMCTPALIMOHHbIX
yaoctoBepeHus (PY) Ha BakumHbl ans npocpunaktuku COVID-19;

- Fam-KOBW[-Bak Kom6uHMpoBaHHas BEKTOPHAs BakLHa Ans
NPOGUNAKTUKN KOPOHABMPYCHOM MHAEKLMN, BbI3bIBAEMOI BUPY-
com SARS-CoV-2 (PY Ne J1M-006395 ot 11.08.2020, npon3soau-
Tenb OrbY «HNLSM um. H.®. Famanen»);

- lam-KOBI[-Bak-JTno Kom6uHMpoBaHHas BEKTOPHAs BaKuu-
Ha Ans NPOUNAKTUKI KOPOHABMPYCHON MHCDEKLNN, BbI3bIBAEMOIA
Bupycom SARS-CoV-2 (PY Ne J1M-006423 o1 25.08.2020, npounsso-
antens ®reY «HULAM um. H.®. Tamanen»);

- 9nuBakKopoHa BakunHa Ha OCHOBE MENTWUAHbIX AHTUTEHOB
ana npocpunaktuku COVID-19 (PY Ne J1M-006504 ot 13.10.2020,
npoussogutens ®bYH MHLL BE «BekTtop» PocnoTtpebHaasopa).

lMepBble OBa npenapata SBAAOTCA ABYMSI NEKApPCTBEHHBLIMM
thopmamu (pacTBOp AN BHYTPUMbILIEYHOTO BBEAEHUS U NNO-
hunusar ana NpuroToBleHNS pacTBopa AN BHYTPUMbILLEYHOO
BBEZIeHNA) 0JHOI BAKLMHBbI, TAKXXE U3BECTHOI N0 KOMMEPYeCKUM
HazBaHuem «CnyTHWK-V» [19]. Bce pernctpaunoHHble yA0CTOBE-
PeHWs BblAaHbl HA YCNIOBUAX, B YaCTHOCTY CPOK MX AeCTBNSA Orpa-
Huyen go 01.01.2021, a gna nosy4eHnss NOCTOAHHON PerucTpa-
uum TpebyeTcs NpOBeAEHME LUMPOKOMACLUTABHbIX KMAWHUYECKMX
MCCNE0BaAHNIA C LENbI0 NOLTBEPXAEHUA WX NPOUIAKTUYECKOI
3(DEKTUBHOCTMH.

Eule yeTbipe BakUWHbI B MUPE NOSY4MNN OrPaHUYEHHOE Pas-
peLleHne perynsaTopHbIX OPraHoB Ha NPUMEHEHNE:

- a[leHOBEKTOPHasA BakLMHa komnaHuu GanSino Biological Inc.
(KuTait) 25.06.2020 6bina 0406peHa Ans OrpaHU4eHHOro npumMe-
HEHUS Yy BOEHHOCTYXALLUMX apMin Kntas®;

39 KnMHM4eckoe BefieHMe TSKENOiA OCTPOIA PECnPaTOPHOIA MHAEKLMM NPU NOA03PEHNM Ha KOPOHABUPYCHYH MHekumo COVID-19: BpeMeHHbIe peko-

meHgaummn. 13 mapTa 2020 r. BO3; 2020.

4 Human challenge trials for vaccine development: regulatory considerations. WHO Technical Report Series, No. 1004, 2017.
4 Key criteria for the ethical acceptability of COVID-19 human challenge studies. 6 May 2020. WHO Working Group for Guidance on Human Challenge

Studies in COVID-19. WHO; 2020.
42 Tam xe.

“ Dozens to be deliberately infected with coronavirus in UK ‘human challenge’ trials. Nature. 2020;586:651-2. https://doi.org/10.1038/d41586-020-

02821-4

“ FDA official casts doubt on ‘challenge trials’ for Covid-19 vaccine. https://www.politico.com/news/2020/07/08/coronavirus-vaccine-fda-353088

4 Development and licensure of vaccines to prevent COVID-19. Guidance for industry (FDA-2020-D-1137). CBER/FDA; 2020. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/development-and-licensure-vaccines-prevent-covid-19

Emergency use authorization for vaccines to prevent COVID-19. Guidance for Industry. October 2020. https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/emergency-use-authorization-vaccines-prevent-covid-19

“ http://grls.rosminzdrav.ru

47 CanSino’s COVID-19 vaccine candidate approved for military use in China. June 29, 2020. Reuters. https://www.reuters.com/article/us-health-corona-
virus-china-vaccine/cansinos-covid-19-vaccine-candidate-approved-for-military-use-in-china-idUSKBN2400DV
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Ta6bnuua 2. YpoBeHb cneumdnyeckux aHTUTEN K peLenTop-cea3biBaloLLeMy AOMeHY (receptor-binding domain, RBD) B peakuun
VDA Ha 14 1 28 cyT nocne BakuMHaLUMN PEKOMOMHAHTHOWM aleHOBUPYCHOM BakUmMHoM npom3eoacTea CanSino, Kutan (no F.-C. Zhu

¢ coagT. [20])

Table 2. The level of ELISA antibodies to the receptor-binding domain (RBD) on days 14 and 28 after immunisation with a recombi-
nant adenovirus vaccine by CanSino, China (adapted from F.-C. Zhu et al. [20])

Homep rpynnsi
Group
YpoBeHb
NETEEERRAT 1 2 3 3Ha?WIMOCTVI
Parameter (Hu3Kas posa), (cpepHsis posa), (BbICOKas po3a), p value
95% AN 95% AN 95% AN
(low dose), 95% CI | (middle dose), 95% CI (high dose), 95% CI
3HayeHve cpepHel reome-
Tp”“‘ec’(o"k":‘ﬂ”:;:b' THTpOB 76,5 (44,3-132,0) 91,2 (55,9-148,7) 132,6 (80,7-218,0) 0,29
Geometric mean titre on day 14
4-kpaTHoe 1 6onee yBenuveHne
TuTpa Ha 14 cyt o o o
At least a four-fold increase Rl 18 (50%) 22 (61%) 0.35
in the titre on day 14
3Ha4veHue cpefHel reomMeTpu-
YEeCKOW BENUYUHBI TUTPOB Ha 615+8 806+0 1445+8 0.016
28 cyT (405+4-935+5) (528+2-1229+9) (935+5-2234+5) ’
Geometric mean titre on day 28
4-KpaTHoe n 6onee yBenm4eHne
TUTpa Ha 28 cyT
At least a four-fold increase LB 34 (94%) 36 (100%) 0.77
in the titre on day 28

- VHAKTUBMPOBAHHAs BaKLUWHA komnawun Sinovac (Kutai)
B uone 2020 r. nonyyuna B Kutae orpaHn4eHHoe paspeLueHue Ha
MPUMEHEHNE B 4PE3BbIYANHBIX YCI0BUAX™E,;

- [Ba BapuaHTa MHaKTUBMPOBAHHOI BaKUWHbI pa3paboTymka
Sinopharm (Kutait) 14.09.2020 nony4unu 8 06beanHeHHbIX Apad-
CKMX dMUpaTax paspelueHne Ha NMPUMEHEHUE B YPEe3BblHaliHbIX
ycnosusax®,

Bcero, no gaHHbIM BO3, B Mupe B pa3paboTke HaXOAMTCS OKO-
no 200 sakumH npotue COVID-19, 3 Hux 6onee 40 BakUNH — Ha
CTaguN KNUHWYECKUX UCCNedoBaHMn®, B Hay4HbIX my6nmkaumusx
aKTUBHO 06CY)XAAOTCA NnoaxoAsl Ang pa3paboTku OnNTUMAsbHON
BakumHbl npotB COVID-19. MproputeTHBIMI CYNTAIOTCS BaKLM-
Hbl, MOSTY4EHHbIE C MPUMEHEHNEM COBPEMEHHbIX METOJ0B 61OTEX-
HONOTMK, HAaNPUMep TEXHONOTUM C UCMONb30BAHMEM HAHOYaCTUL,
PHK- 1 [HK-BakuuHbl. COrnacHo eauHU4HbIM OMy6I1KOBAHHbBIM
pesynbTaTaM KJIMHWUYECKUX WMCCNEA0BaHWIA, YCMeWHbIMU MOryT
0KasaTbCs cneaytolme BakumHbl npotue GOVID-19: PHK-BakumHa
(Moderna, CLLUA), OHK-BakunHa Ha OCHOBE afieHOBMpYyCca TUna 5
(CanSino, Kutan), [HK-BakumHa (Inovio Pharmaceuticals, CLUA),
BakunHa ChAdOx1 nCoV-19 Ha OCHOBE HepennMuupyLLerocs
ageHosupyca wumnanse (Okcdhopackuin yHuBepcuTeT, Benmko-
6putanms n ap.), PHK-akumHa (BioNTech, lrepmanus, CLLA), Bek-
TOpHAas BaKLMHA HA OCHOBE afleHOBMpYCa 4enoBeka 5 u 26 Tunos
(®rBY «HULAM um. H. ®. Famaneun», Poccus) u ap. [20-23].

B HacTosiLee BpEMS M3BECTHbI TOMbKO eAUHUYHbIE My6nnKa-
1K, B KOTOPbIX NPUBOASATCA Pe3ynbTaTbl OLEHKIN 3 PEKTUBHOCTH
n 6esonacHocTi BakuuH npotus GOVID-19. B pa6ote F.-C. Zhu
¢ coasT. [20] npefcTasneHbl pesynbratbl U3y4eHus | dasbl KIMHK-
4eCKOro uccnefoBaHus BakuuHbl npotue COVID-19 Ha ocHOBE He-
pennuumpyowerocs aneHosupyca Tuna 5 (Ads) (CanSino, Kutait).

MccnenoBaHue 6b110 NPOBEAEHO CPean 340P0BbIX LO6POBONbLLEB
(108 yenosek), koTopble 6bIN PAHLOMW3UPOBAHbI B 3 rPyNbl N0
36 4enosek. [J06poBONbLAM BHYTPUMbILLEYHO OAHOKPATHO BBOAN-
NN BAKLMHY B Tpex [03ax: nepsas rpynna nosyyuna gosy 5x10,
BTopas rpynna — 1x10" n Tpetbs rpynna — 15x10"" BUpyCHbIX
yactuy. OueHky 3adpPeKTMBHOCTM M 6e30MACHOCTM MPOBOANIM
B TeYeHue 28 CyT nocre BBeAeHNs BAKLMHbI.

B TeyeHue nepsbIX 7 CyT Nnoce BakLMHALMK N0 KpaiHen mepe
O[HO HexenatenbHoe fBneHne 6bi10 3apeructpuposado y 30
(83%) yyactHukos B nepsoit rpynne, y 30 (83%) y4acTHUKOB BO
BTOPOIA rpynne u'y 27 (75%) y4acTHUKOB B TpeTbeii rpynne. Ham-
60nee 4acTOM MECTHOW HexXKenaTesibHOW peakuueid 6bina 60nb
B MecTe WHbekumn y 58 (54%) y4acTHUKOB, a Haubonee 4acTbl-
MU O6LMMIN HEXEeNnaTenbHbIMIW PeakunsMu Gbinn NOBbILIEHWE
Temnepartypsbl (50 (46%)), yromnsemocTb (47 (44%)), ronosHas
60nb (42 (39%)) n mblweyHble 60nm (18 (17%)). bonblumHCTBO
HEXenaTenbHbIX PeakLmii, 0 KOTOPbIX cO06LLAN0och BO BCEX rpyn-
Max ¢ pasfiMyHoN 403MPOBKON, ObINN NIErKOIA UMK CPeHe CTeneHn
TAXECTU. B Te4eHme 28 cyT nocne BakLyMHALMM He BbI10 0TMEYEHO
CEePbE3HbIX HeXenaTesibHbIX ABNeHUNA. A3yveHne anHamukn op-
MUPOBAHUA CNELMPUYECcKNX aHTUTEN B OTBET HA BBEJEHWNE BaKLM-
Hbl NMOKa3ano, 4T0 HaMbONbLLEE NOBbILLEHNE TUTPA HABNAANOCH
Ha 28 cyT uccnenosadus (taén. 2) [20].

[laHHble pesynbratbl NPOAEMOHCTPUMPOBANM [0303aBMCUMOE
NOBbILLEHWNE COAEPXaHWUA NMPOTUBOBUPYCHbLIX aHTuTen (94-100%)
OTHOCMTENIbHO NCXOJHOr0 YPOBHS. B TO e Bpems ypoBeHb Heil-
TPANU3YIOLLMX aHTUTEN noBbicuncs Ha 50% B nepsoil U BTOpOM
rpynnax u Ha 100% B TpeTbei rpynne (Tabn. 3). Cneumnduyecknii
T-KIeTOYHbI OTBET JOCTUr MaKcMMyma Ha 14 cyT nocne Bakuu-
Haumm.

4 Sinovac’s coronavirus vaccine candidate approved for emergency use in China — source. August 28, 2020. Reuters. https://uk.reuters.com/article/
uk-health-coronavirus-china-vaccines/sinovacs-coronavirus-vaccine-candidate-approved-for-emergency-use-in-china-source-idUKKBN2500Z 1

4 UAE announces emergency approval for use of COVID-19 vaccine. September 14, 2020. Reuters. https://www.reuters.com/article/us-health-coronavi-
rus-emirates-vaccine/uae-announces-emergency-approval-for-use-of-covid-19-vaccine-idUSKBN26520M

5 Draft landscape of COVID-19 candidate vaccines. 15 October 2020. WHO. https://www.who.int/publications/m/item/draft-landscape-of-covid-19-

candidate-vaccines

bUOnpenapartbl. lpochunaktuka, auarnoctuka, neyenue. 2020, T. 20, Ne &4
BlOpreparations. Prevention, Diagnosis, Treatment. 2020, V. 20, No. 4

239


https://uk.reuters.com/article/uk-health-coronavirus-china-vaccines/sinovacs-coronavirus-vaccine-candidate-approved-for-emergency-use-in-china-source-idUKKBN25O0Z1
https://uk.reuters.com/article/uk-health-coronavirus-china-vaccines/sinovacs-coronavirus-vaccine-candidate-approved-for-emergency-use-in-china-source-idUKKBN25O0Z1
https://www.reuters.com/article/us-health-coronavirus-emirates-vaccine/uae
https://www.reuters.com/article/us-health-coronavirus-emirates-vaccine/uae
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines

A.A. Conparos, . U. Aspeesa, B. I1. bonnapes, B.A. Mepkynos, B. [I. Mocsrun,B. b. UsaHos, [l. B. [openkos,Jl. M. XaHTumupoBa
A.A. Soldatov, Zh.I. Avdeeva, V.P. Bondarev, V. A. Merkulov, V.D. Mosyagin, V.B. Ivanov, D.V. Gorenkov, L. M. Khantimirova

Ta6nuua 3. YpoBeHb BUpYCHENTpanuaytoLmx aHtuten kK supycy SARS-CoV-2 Ha 14 n 28 cyT nocrne BakuMHaLum pekoMOMHaHTHOM
afeHOBMPYCHON BaKumHom nponssoacTea CanSino, Kutain (no F.-C. Zhu ¢ coasT. [20])

Table 3. The level of neutralising antibodies to SARS-CoV-2 virus on days 14 and 28 after immunisation with a recombinant adeno-
virus vaccine by CanSino, China (adapted from F.-C. Zhu et al. [20])

Homep rpynnbl
Group
MokasaTenb 1 2 3 Ulp iy
Parameter (Hu3kas posa), (cpepHss po3a), (BbicOKas po3a), 3Ha4YumMmocTn
95% AU 95% AN 95% AU p value
(low dose), (middle dose), (high dose),
95% CI 95% CI 95% ClI
YpoBeHb HENTPanM3yoLLmX
aHTuTen Ha 14 cyt 8,2 9,6 12,7 0.04
Level of neutralising antibodies (5,8-11,5) (6,6—14,1) (8,5-19,0) ’
on day 14
4-KpaTHOe M 6oree yBenm4eHne
TUTpa Ha 14 cyT
At least apfour—fold ir}:crease 101(26%) 11 (&%) I () ez
in the titre on day 14
YpoBEeHb HENTPaNM3YHLLMX
aHTuTen Ha 28 cyT 14,5 16,2 34,0 0.0082
Level of neutralising antibodies (9,6-21,8) (10,4-25,2) (22,6-50,1) ’
on day 28
4-kpaTHOe 1 6onee yBenu4yeHme
TUTpa Ha 28 cyT
At least apfour—fold ir}:crease 18,(50%) 18,(50%) 2 g
in the titre on day 28

Takum 06pa3oMm, pe3ynbTartbl Ha4aNbHbIX KNUHUYECKUX UCChe-
[0BaHMn NPOJEMOHCTPUPOBAM XOPOLLYK MepeHoCUMOCTb 1 6e3-
0MacHOCTb BakuUMHbI NpoTe COVID-19 Ha OCHOBE HepennuLmMpyto-
Lerocs afeHosmpyca tuna 5 (AdS) 1 ee BbICOKYH0 UMMYHOreHHOCTb.

B pa6ote P. M. Folegatti ¢ coast. [21] npefcTasrneHsl npea-
BAPUTENbHbIE Pe3yNnbTaThl KNMHUYECKMX uccnenoBaHuii I/1l dasbl
BaKLMHbI HA 0CHOBE afieHoBmpyca Wwumnanse (ChAdOx1 nCoV-19),
BbI3bIBAOLLIEA SKCnpeccuto cnaiikooro 6enka SARS-CoV-2 B Le-
NeBbIX KNneTkax. B KayecTBe KOHTPONS MCMNOMb30BANM KOHbIOIMPO-
BaHHYI0 MEHUHrOKOKKOBYH BakuuHy (MenACWY). B uccnegosa-
Hue 6binn BKOYeHbl 1077 340p0BbLIX LOO6POBOSLLEB B BO3pacTe
18-55 net 6e3 KNUHUYECKNUX 1 N1aBOPATOPHbIX MPU3HAKOB UH(U-
uupoBanus SARS-CoV-2. [lo6poBosbLbl 6bIIM PaHAOMU3UPOBAHDI
B ABe rpynnbl B cooTHoweHun 1:1. Mpenapat ChAdOx1 nCoV-19
BBOAUNM OJJHOKPATHO BHYTPUMbILLIEYHO B 036 5%10' BUPYCHbIX
yacTuu,. B oTaenbHoii rpynne 4o6poBobLam Yepes 28 cyT BBOAN-
nn 6ycTepHyto A03y. B Apyroit oTaenbHOR rpynne A06POBONbLbI
nonyyanu A0 BBELEHMS BaKUWHbI MapaueTamon LN CHWKEHUS
Pa3BUTUS U BbIPAKEHHOCTU MOCTBAKLMHAMBHbBIX HEXENaTenbHbIX
peakumii. OCHOBHBIMU CUCTEMHBIMU HEXXENATENIbHbIMU PeakLUsaMi
6binn cnabocTb U ronosHas 60nb. CnabocTtb 6bina 3aperncTpupo-
BaHa B rpynne ChAdOx1 nCoV-19y 340 (70%) y4acTHWUKOB uccne-
[0BaHuA, He nonyyaslunx napaueramon, u 'y 40 (71%), nonyyas-
Wwmx napauetamon, 1 B rpynne MenACWY y 227 (48%) y4acTHUKOB
1CCnesoBaHms, He Nony4asLUmMxX napawueramon, ny 26 (46%) — no-
NyyYaBLIMX Napaweramon. B 1o e BpeMs ronosHble 60511 6bin 3a-
peructpupoBaHsl B rpynne ChAdOx1 nCoV-19 y 331 (68%) y4acT-
HWKa, He nonyyasllero napauetamon, u 'y 34 (61%), nony4asLumx
napauetamon, u B rpynne MenACWY y 195 (41%) y4acTHMKOB, He
nony4asiuux napaveramon, ny 21 (37%) y4acTHuka, nony4asLuero
napaueramon [21].

[pyrue cucTemMHble HexenatenbHble peakuun 6biIn pacnpo-
ctpaHeHbl B rpynne ChAdOx1 nCoV-19 cnepylowmm 06pasom:
MbllleyHble 60nm — y 294 (60%) y4aCTHUKOB, He MOMy4aBLUMX
napaweramon, u 27 (48%) — nonyyasLUnX napaleTamosi, Heao-

St EquHmnubl ELISA.

moraHue (296 (61%) u 27 (48%)), 03H06 (272 (56%) 1 15 (27%))
u nuxopagka (250 (51%) n 20 (36%)). B rpynne ChAdOx1 nCoV-19
87 (18%) yyacTHuUKoB, He nonyyaslunx napauetamon, n 9 (16%)
Y4aCTHUKOB, MOJTy4aBLUMX NapaueTamosn, CoO6LWMAN O NoBbILUe-
HUKM Temneparypsl Tena He mMeHee 38 °C, a 8 (2%) nauueHTOB, He
MonyyaBLLKUX napaueTamon, coobwmni o Temnepatype tena 39 °C
1 Bbiwwe [21].

Hau6onee BbICOKOE 3HAaYeHWe CpedHen reomMeTpuyeckon Be-
nu4mnHbl TUTPOB aHTuTen (CI'T) K cnaitkoBomy 6enky SARS-CoV-2,
onpegensembix B MDA, B rpynne ChAdOx1 nCoV-19 Habntoganocs
Ha 28 cyT uccnenoBaHus (cpeaHee 3HaveHne 157 EUY'), nocne yero
0CTaBaNnoCb Ha BbICOKOM YypoBHe 10 56 cyT (119 EU) y y4actHu-
KOB, KOTOPbIE MOMYYUAN TONBKO OfHY A03Y, W YBENMYNBANOCH [0
MefMaHHoro 3HaveHus 639 EU (360-792 EU) Ha 56 cyT y mecatn
Y4aCTHUKOB, KOTOPbIE NOMy4unu 6YCTEPHYIO A03Y.

Y 100% yyacTHuKoB (35 4enosek) 6blN0 3aperncTpupoBaHo
YBENNYEHNE TUTPA HENTPANN3YIOLLMX aHTUTEN Ha 28 cyT (MeanaH-
HOe 3Ha4YeHue TUTpa coctasuno 218 EU). CnefyeT OTMETUTb, 4TO
y 8 106POBOMbLEB A0 Ha4ana UCCneaoBaHNs ONpeaensnch aHTu-
Tena K Bupycy.

Bakumnaums ChAdOx1 nCoV-19 npuBoamna K 3ameTHOMY
yBenuyeHno SARS-CoV-2 cnaitk-cneundunyHoro acheKTopHOro
T-KNeTo4HOro 0TBETA YXKe Ha 7 CyT C NUKOM Ha 14 cyT U BbICO-
KWi ypoBeHb KNETOYHOrO OTBETA COXpaHsica Ao 56 cyt. OnHako
nocne BTopoit fo3bl ChAdOx1 nCoV-19 He Habnoganoch ycune-
HWS KNETOYHbIX OTBETOB. 3TO COMNACYeTCH C NPeAblayLMMI AaH-
HbIMI O BUPYCHbIX BaKLMHAX, BBOANMbIX M0 FOMOJIOTNYHOI CXEME
npanm-6ycT uMMyHu3auun [21].

B pa6ote L. A. Jackson ¢ coaBT. [22] npenctaBneHsl pe-
3ynbrathl | pasbl KNMHMYECKOrO UCCNELOBAHUSA C YBEINYEHNEM
[03bl, NPeAHa3HA4eHHOr0 Ans onpeaeneHns 6e30nNacHocTu, pe-
AKTOr@HHOCTU W UMMYHOTeHHOCTU BaKuUMHbl MPHK-1273. Bak-
umHa MPHK-1273 (Moderna, CLLUA) npeacTasnset co6oin MPHK
B Kancyne n3 YeTblpex TMNUAHbLIX HaHoYacTuL. BakumHHaa MPHK
Koaupyet aHTureH S-2P, cocToAwmiA M3 rnukonpotemHa SARS-

240

bUOnpenapartbl. llpotnaktuka, auarioctuka, neyenne. 2020, T. 20, Ne &4
BlOpreparations. Prevention, Diagnosis, Treatment. 2020, V. 20, No. &



MexayHapoaHble M 0Te4YeCTBEHHbIE HOpMaTUBHbIE PeKOMeHAALMH K pa3paboTke 1 peructpaumu Bakuuu npotus COVID-19...
Russian and International Regulatory Recommendations for the Development and Marketing Authorisation of COVID-19...

CoV-2 ¢ TpaHCMeM6paHHbIM SKOPeM W WHTAKTHbIM CailTOM pac-
wennexnuns S1-S2.

BKntoYeHHbIe B UccrefoBaHue 4o6poBosbLbl B Bo3pacTe oT 18
10 55 neT nony4anu ABe UHLEKLUM C UHTEPBANOM 28 CyT B A03aX:
25,100 unn 250 mKkr.

[Tocne nepBOro BBEAEHUS CUCTEMHbIE HEXeNaTenbHble ABNEHUs
HabnAannCh y 5 y4acTHUKoB (33%), nonyumsLumx o3y 25 mkr, 10
(67%), nony4uswmx o3y 100 mkr, u 8 (53%), nony4nsLmuxX K03y
250 MKT; BCE OHW ObINN NErkoil Unn cpeHen cTeneHu TsxecT. Mo-
Cne BTOPOro BBEAEHMS BaKLMHbI HaBt04anoch yBENMYeHne Konun-
YeCTBA W CTENEHU TSXKECTU CUCTEMHBIX HEeXenaTemnbHbIX ABMEHUNA
Y Y4aCTHWKOB, MOMy4mMBLIMX [03Y 25 MKr (y 7 u3 13 y4acTHUKOB
(54%)) n'y BCcex fo6poBosbLEB, nony4usLIMX Ao3bl 100 1 250 MKr.

BBefieHMe BaKLWHbI BbI3blBAN0 3HAYUTENIbHOE YBENMYEHME
TuTpa aHTuTen K S-2P. Ha 57 cyt uccnegosanns CI'T B rpynne
BBEAEHMS BakUMHbI B [03e 25 MKr coctasuna 299751, B rpynne
BBEAEHMS BakUWHbl B A03e 100 mkr — 782719 u B rpynne BBe-
JeHna BakuuHbl B Jo3e 250 mkr — 1192154, 10 ecTb npesbiwana

YPOBEHb AHTUTES, KOTOPbLIA ONpeaensnca y Bbi3A0PaBANBaLOLLNX
nny, — 142140 (tabn. 4). Cxoxasn gUHAMUKa UMMYHHOTO OTBe-
Ta Habnjanacb Npu M3y4eHUy TUTPOB CMELMEUYECKUX aHTUTEN
K RBD (taén. 5).

[Tocne nepsoro BeBeAeHus BakuuHbl MPHK-1273 HeliTpanuay-
loLLMe aHTUTeNa ONpeaenanucL MeHee Yem Yy MNonoBMHbI 106p0-
BOJIbLIEB, MOCNE BTOPO/ MHBEKUMM HERTpanuayiolwme aHtutena
OMpejensannch y BCEX Y4aCTHUKOB mccnenoBanns. Camblil HU3KUIA
YPOBEHb HEMTPANN3YIOLLMX aHTUTEN ONpPefensca B rpynne BBefe-
Hus [03bl 25 Mkr — 112,3; 60nee BbicoKue oTeThl B rpynnax 100
1 250 MKr 661111 CX0XMUMK 110 BennymHe — 343,8 n 332,2 Ha 43 cyT
uccnegosanus (taén. 6).

BeepneHne npenapartos B gosax 25 n 100 MKr nHuuuuposano
0TBeTbI T-NUMcoLMTOB ¢ Mapkepom CD4, koTopble Npu CTUMYNSA-
unmu S-cneumcmnyeckuMn NenTUOHLIMA NynaMu CUbHO CMeLLa-
NNCb B CTOPOHY 3KCMpPEeccuun UMTOKMHOB Th1 (MOBbILLIEHUE YPOBHA
(hakTopa Hekposa onyxonu-a, WJ1-2 n nHTepdepoHa-y) ¢ MuUHK-
marnbHon akcnpeccuen Th2 uutokuHos (MAJ1-4 m 1-13). Mocne

Ta6nuua 4. AnHamuka CI'T K aHTureHy S-2P nocne nmmyHusauum sakumHon mPHK-1273 (no L. A. Jackson ¢ coasrT. [22])
Table 4. Changes in antibody geometric mean titres to S-2P antigen following immunisation with mRNA-1273 vaccine (adapted from

L. A. Jackson et al. [22])

HavmeHoBaHue rpynnbi
Group
CyTku 1 rpynna (25 mkr), 2 rpynna (100 mkr), 3 rpynna
Day 95% AN 95% AN (250 mkr), 95% AN PekoHBanecLeHTbI
Group 1 (25 pg), Group 2 (100 pg), Group 3 (250 pg), Convalescents
95% ClI 95% ClI 95% Cl
1 116(72—187) 131(65-266) 178(81-392)
15 32261 86291 163449
(18723-55587) (56403-132016) (102155-261520)
29 40227 109209 213526
(29094-55621) (79050-150874) (128832-353896) 142140
36 391018 781399 1261975 (81543-247768)
(267402-571780) (606247—1007156) (973972—-1635140)
43 379764 811119 994629
(281597-512152) (656336—1002404) (806189—-1227115)
57 299751 782719 1192154
(206071-436020) (619310-989244) (924878-1536669)

Ta6nuua 5. OuHamuka CI'T K peLenTop-cBsi3biBaloLLLEMY AOMEHY Nocne MMMyHM3aumm BakumHo MPHK-1273 (no L. A. Jackson

C coagsr. [22])

Table 5. Changes in antibody geometric mean titres to the RBD following immunisation with mRNA-1273 vaccine (adapted from

L. A. Jackson et al. [22])

HaumeHoBaHue rpynnbli
Group
CyTkm 1 rpynna (25 mkr), 2 rpynna (100 mkr), 3 rpynna (250 mkr),
Day 95% AN 95% AN 95% ON PekoHBanecueHTbl
Group 1 (25 pg), Group 2 (100 pg), Group 3 (250 pg), Convalescents
95% CI 95% CI 95% CI
1 55 166 576
(44-70) (82-337) (349-949)
15 6567 34073 87480
(3651-11812) (21688-53531) (51868-147544)
29 18149 93231 120088
(11091-29699) (59895-145123) (71013-203077) 37857
36 208652 499539 720907 (19528-73391)
(142803-304864) (400950-622369) (591860-878090)
43 233264 558905 644395
(164756-330259) (462907-674810) (495808-837510)
57 183652 371271 582259
(122763-274741) (266721-516804) (404019-839134)
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Ta6bnuua 6. JuHamuka ypoBHS TUTPOB BMPYCHeNTpanuayoLwmx aHtuten K supycy SARS-CoV-2 B peakuun HerTpanusaumm nces-
[OBMPUOHOB Nocne MMMyHu3auum sakumHon MPHK-1273 (no L. A. Jackson ¢ coasr. [22])
Table 6. Changes in neutralising antibody titres to SARS-CoV-2 in pseudovirus neutralisation assay following immunisation with

mRNA-1273 vaccine (adapted from L. A. Jackson et al. [22])

HavmeHoBaHue rpynnbl
Group

Cytku 1 rpynna (25 mkr), 2 rpynna (100 mkr), 3 rpynna (250 mkr),

Day 95% 1N 95% AN 95% QN PeKoHBanecLeHTbl

Group 1 (25 pg), Group 2 (100 pg), Group 3 (250 pg), Convalescents
95% Cl 95% ClI 95% Cl
1 10 10 10

15 14,5 (9,8-21,4) 23,7 (13,3-42,3) 26,1 (14,1-48,3)

29 11,7 (9,7-14,1) 18,2 (12,1-27,4) 20,7 (13,3-32,2) 109,2

36 105,8 (69,8-160,4) 256,3 (182,0-361,1) 373,5 (308,6-452,2) (59,6-199,9)

43 112,3 (71,2-177,1) 343,8 (261,2-452,7) 332,2 (266,3-414,5)

57 80,7 (51,0-127,6) 231,8 (163,2-329,3) 270,2 (221,0-330,3)

BTOPO/A BaKUWHAUMM OTMEYancs HW3kuiA ypoBeHb oTBeTa CD8
T-kneTok Ha S-2P y no6poBonbLes, nony4usLLnx Aoy 100 Mkr.

MpencTaBneHHble NpefBapuUTenbHbIe  PE3yNbTaThl  PaHHUX
(ha3 knmHMYecKnx uccnenosannii BakumH npotms COVID-19 npo-
JEMOHCTPMPOBANN  XOPOLUY NepeHoCUMOCTb, 6e30MacHoCTb
1 UMMYHOTEHHOCTb KaHAMAATHBIX BaKUWH. B TO e Bpems AaHHbIe
NCCNEA0BaHMS BbISBUNM U PAA NPO6NEM, KOTOpbIe TPe6YIOT Aanb-
Heilllen paboTbl AN NOBbILEHNS 3PMEKTUBHOCTYA U 6E30MNACHO-
CTW BAKLWH.

Bo-nepsbiX, [0 HaYana MCCNesoBaHWA BakKUMHBI Ha OCHOBE
a[ieHOBMPYCa NPAKTUYECKN Y MOOBMHBI A06POBOMbLEB ONpeaens-
nncb BbICOKME TUTPbI aHTuTen K AdS (afeHosumpyc). Y nuu ¢ Bbl-
COKMM Ha4afibHbIM TUTPOM aHTUTEN K Ad5 6bIN0 MeHbLLE Hexena-
Te/bHbIX PeakLuit 1 OHW NpoTekanu B 6onee nerkoi opme, 4em
Y NALL C HU3KUM TUTPOM aHTUTen K Ad5. B T e Bpems BbipaboTka
aHTMTEN (MMMYyHOreHHocTb) K GCOVID-19 y nuy ¢ BLICOKMM TUTPOM
anTuTen K Ad5 6bina HDKe, 4eM y il C HU3KUM TUTPOM. BrinsHue
AHTUTEN K afieHOBMPYCY Ha YPOBEHb UMMYHOTEHHOCTYU NpefcKasy-
€MO0, [jaHHas 3aKOHOMEpPHOCTb Oblfla YCTaHOBJIEHa Npu pa3paboT-
Ke BaKLMHbI NPOTUB BMpyca J60M1a Ha OCHOBE afeHoBumpyca [23].
Bo-BTOPbIX, UMMYHHbIN OTBET (MO COAEPXKAHUI0 HENTPANN3YHOLLNX
aHTWUTenN) B rpynne nu ctapluero Bospacta (45-60 net) 6bin cna-
6Gee, 4em B rpynne nuu mnagiie 45 net. B-TpeTbux, noBTOpHOE (6Y-
CTEpHOE) BBEAEHWE BAKLWH HE MPUBOAUNO K MOBbILIEHWNIO YPOBHS
cneundn4ecKoro KneToyHoro MMMYHHOTO OTBeTa. B-4eTBepTbIX,
NOBTOPHOE (6YCTEPHOE) BBEJEHME BAKLWH BbI3bIBANO YBENNYEHUE
KOJIMYECTBA U CTEMEHN TXKECTU NOBOYHbIX PeakLmii.

3aknoyenue

AHanu3 HOPMaTMBHOW JAOKYMEHTAUMW  MEeXAYHapOAHbIX
W HaUMOHANbHbIX PEryasTOPHbIX OPraHW3auuin nokasan, 4To
pekomeHgauum, yteepxaeHHole BO3, FDA, EMA u Poccuiickoit
@epepaumneit, CX0LHbI MeXAy CO60M B OTHOLUEHWWM BO3MOXXHO-
CTU COKpALLEeHWUs [MTENbHOCTUM PErMcTpaUMoHHOro npouecca
BakuMH npotuB COVID-19 B ycnosuax naHaemun. Cokpalie-
HME CPOKOB pa3paboTKM M permcTpauun BakLUMH NPOTUB BUpyca
SARS-CoV-2 BO3MOXHO B MEpBY 04epedb 3a CYET BPEMEHM,
OTBEEHHOr0 ANS 9KCMepTu3bl PerynstopHbiM opraHam. Wc-
nonb30BaHne NPOM3BOACTBEHHOI NNaTOPMbI, Ha KOTOPOIi yxe
3aperncTpupoBaHbl BakLWHbl HA OCHOBAHWW PE3YNLTATOB OLIEH-
Kn 9eKTUBHOCTM W 6E30MacHOCTU, BbIMONHEHHbIX B MOJIHOM
06bEME, NO3BONAET CHU3NUTb 06LEM WCCNEA0BAHNIA AN BAKLIMHbI
npoTtme COVID-19 3a cyeT npeAoCTaBNeHNS HEKOTOPbIX Pe3yfbTa-
TOB MCCNEN0BaHNIA, NONYYEHHbIX ANA BAKLUMH HA UCMONb3YeMON
paHee nnatgyopme. Kpome T0ro, HeKOTOpPble AOKNUHUYECKME UC-

CNnefloBaHNs MOTyT ObITb NPOBeLEHbI NapanienbHo C KNuHuYe-
CKAMMW MCCNEO0BaHUAMM, @ 4aCTb KIMHUYECKUX MCCNeLOBaHNiA
3(hDEeKTUBHOCTI 1 6630MaCHOCTM MOXET ObITh BbINOJIHEHA B M0-
CTperncTpaunoHHom nepuoge. lpu 3TOM BaKLMHA MOXET ObITb
3aperucTpuMpoBaHa «Ha YCMOBMAX» COMMACHO HOPMATUBHbIM
JOOKYMEHTaM, PernameHTUpytwmum perucTpauuio npenaparos
B 4PE3BbIYANHBIX CUTYALMUAX. B KOHEYHOM CHeTe, JOKNUHNYECKMe
1 KNUHWYECKNE UCCNEA0BaHMS AOMKHbI ObiTb BbINOMHEHbI B NOM-
HOM 06beMe, KOTOPbIA PEKOMEHA0BAH ANns BaKLMH, paspabatbi-
BAEMbIX B HE3NULEMUYECKMNIA NEPUOL.

lpeacTaBneqHble Matepuanbl N0 pesynbratam aHannsa Hop-
MaTUBHbIX TPEOOBAHWIA, PErnamMmeHTUPYIOLLMX pa3paboTky U peru-
cTpaumto BakuuH npotue COVID-19 B ycnosusix nangemuu, 6yayt
noneaHbl paspaboTynkam u npomsBoauTensam npu paboTe C yka-
3aHHbIMWU HOPMATMBHLIMU TPEOGOBAHMAMU W PEKOMEHZALMAMN.
Kpome TOro, npefcrasneHHble pesynbTaTbl aHanu3a MexiyHa-
POAHBIX M HauuoHanbHbIX (EMA, FDA u ap.) HOPMaTMBHLIX NoA-
XOZ0B Ans pa3paboTku 1 PerucTpaLmm BakUuH Ans npohnnakTukm
KopoHaBupycHoi nHdekumm COVID-19 moryT 6bITb NONE3HbI NP
pa3paboTKke OTEYECTBEHHbLIX TPeGOBaHWIA ANS BakUWHbI NPOTMB
COVID-19 B ycnoBusx naHaemMui.
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