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IlepcrieKTUBHBIE HaIPaB/IeHUS Pa3padOTKU
BaKIMHHBIX MPENnapaToB At IPOoGMIaKTUKNA
murejjie3a

M.B. A6pamueBa™, E.O. HemaHoga, H.C. AnexuHa

®edepansHoe 20cydapcmseHHoe brodxemHoe yupexdeHue «HayuHbili ueHmp 3kcnepmus3sl
cpedcme MedUUUHCK020 npuMeHeHus» MuHucmepcmea 30pasooxpaHeHus Pocculickol ®edepayuu,
lMempoeckuli 6-p, 0. 8, cmp. 2, Mockea, 127051, Poccutickas ®edepayus

< A6pamuesa MapuHa BumansesHa; Abramtceva@expmed.ru

Pe3iome

lWurennes (bakTepuanbHas AM3eHTepuUs) — oCTpoe MHbEKLMOHHOE 3aboneBaHue, Bbi3biBaeMoe
B0o3byauTensamu Shigella spp. cemeiictBa Enterobacteriaceae, xapakTepusyetcs HaubonbwmM
nokasateneM CMepTHOCTM HaceNeHus OT BakTepuanbHbIX KUWEYHbIX MHDEKUMA. 3HauYnTeNb-
Has pons cnyyaeB 3aboneBaHWs NPUXOAMUTCA HA AeTel B BospacTe Ao 5 net. B 2017 r. wram-
Mbl Shigella spp. 6binn BKNOYeHbl B ony6amMkoBaHHbIM BO3 cnucok yCTOMYMBBIX K LEiCTBUIO
60nbWMHCTBA aHTMOMOTUKOB KMPUOPUTETHBLIX MATOFEHOBY», MPEACTABAAIOLWMX YrpO3y MUPOBO-
My 3[4,paBOOXPaHEHMIO, YTO MOCNYXMUNO CTUMYNOM K pa3paboTke HOBbIX MPOTUBOMMUKPOOHbIX
npenapaToB Ang Tepanuu wurennesos. Hapsay ¢ co3gaHMeM aHTUMUKPOOHbIX CPeACTB NPOTUB
Shigella spp. BaxHylo ponb B 6opbbe C wurennesamMu UrpaeT KOMMNEKC NPeBEHTUBHbBIX Mep,
M3N0XEHHBIN B nporpamme nMmMyHusaummn BO3 2030, B KOTOPbIA, NOMUMO CaHUTAPUU, TUTUEHDI
U noTpebneHns YNCToM BOAbI, BXOAMT BaKUMHaLMS. PazpaboTka BaKLMHbI NPOTUB LIMrennesa
0CTaeTCcs OfHUM M3 MPUOPUTETHLIX HanpasneHui nporpammel BO3 yxe 6onee 20 nert. Llenb
paboTbl — aHanM3 NepcnekTUBHbLIX HanpaBneHW’ pa3paboTkM BaKLMHHbIX MpenapaToB Npo-
TMB Wurennesa. [poBeeHHbI aHaNN3 AAHHbBIX MTEpaTypbl MOKa3as, YTo B HacTosLLEe BpeMS
Ha MUPOBOM pbIHKE 3aperMcTpMpoBaHa TO/NbKO OAHA BakLMHA NPOTUB LWIMrennesa — poCcCuii-
cKkasg BakumHa lLurenneak, nonucaxapuaHas AUM3eHTEPUItHAa BakLMHA NPOTUB LWUFeNN 30HHE.
PaccMoTpeH psja BakUMHHbBIX NpenapaToB (LesbHOKNEeTOYHblE, NOANCAXapPULHbIE KOHBIOTMPO-
BaHHblE U HEKOHBIOTMPOBaHHbIE, MPenapaTbl HA OCHOBE HENKOBbIX aHTUIEHOB U Ap.), HAX0AS-
LUMXCA HA Pa3fIMYHbIX 3Tanax KAMHUYECKMX UCNbITaHUH. OTMeYeHO, YTO BaXKHbIM HanpaBieHU-
eM gBNgeTCs co3faHne KOMOMHMPOBAHHBIX MYNbTUBANIEHTHbIX NPENapaToB NPOTUB UHPEKLMUNA,
BbI3blBaeMblIx Shigella spp. u ppyrMMun KnweyHoiMu natoreHamu. CoenaH BbIBOA O TOM, YTO Hau-
6onee nepcnekTUBHLIMU ABNAIOTCS pa3paboTku cybbeaMHUYHbIX BaKLMH HA OCHOBe Ipa-6enkos,
obecneunBaoWmMX NEPEKPECTHYIO 3alUTy NpoTMB Shigella spp., @ Tak>Ke KOHBIOrMPOBAHHbIX MO-
NIMBANEHTHbIX BaKLMH, NpeHa3Ha4YeHHbIX ANg AeTel B Bo3pacTe Ao 5 neT.

Kntouesbie cnosa:

Ans uutupoBaHua:

wmnrennes; BakKuUMHbl MPOTUB WKUrennesa; noamcaxapuaHble BaKUWUHbI; KOHbHOIT'MPOBAHHbIE
BaKLUWHbI

Abpamuesa M.B., HemaHoBa E.O., Anexuna H.C. lNepcnekTuBHbIe HanpaBneHns pa3paboTku Bak-
LUMHHbIX NpenapaToB Ans npodunakTuku wurennesa. bOnpenapamei. Mpogunakmuka, OuazHo-
cmuka, neveHue. 2022;22(3):249-265. https://doi.org/10.30895/2221-996X-2022-22-3-249-265
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Promising directions for vaccine development
to prevent shigellosis

M.V. Abramtseva®™, E.O. Nemanova, N.S. Alekhina

Scientific Centre for Expert Evaluation of Medicinal Products, 8/2 Petrovsky Blvd, Moscow 127051,
Russian Federation

DA< Marina V. Abramtseva; Abramtceva@expmed.ru

Abstract Shigellosis (bacterial dysentery) is an acute infectious disease caused by Shigella spp., members
of the Enterobacteriaceae family. The disease has the highest mortality rate amongst bacterial
enteric infections. A considerable proportion of Shigella infections occur in children under the
age of five. In 2017, WHO included Shigella spp. strains into the list of “priority pathogens”
that are resistant to most antibiotics and pose a threat to global public health. This provided
a stimulus for the development of new antibiotics to treat shigellosis. Apart from the creation
of new antimicrobial therapies for Shigella infections, an important role in fighting against
shigellosis belongs to the preventative measures set out in WHO’s Immunisation Agenda 2030.
These include sanitation, hygiene, consumption of clean water, and vaccination. The develop-
ment of Shigella vaccines has been a priority of the WHO programme for more than 20 years.
The aim of the study was to analyse promising approaches to Shigella vaccine development.
According to the analysis of literature, only one vaccine against shigellosis has been approved
so far—Shigellvac, the Russian polysaccharide dysentery vaccine against Shigella sonnei. This
study covers a number of vaccine candidates (whole-cell, polysaccharide, polysaccharide con-
jugate, protein antigen-based vaccines, etc.) that are at different stages of clinical trials. The
importance of researching combination (multivalent) vaccines against Shigella spp. and other
enteric pathogens is noted. However, the authors consider subunit vaccines based on Ipa pro-
teins, providing broad cross-protection against Shigella spp., and conjugate polyvalent vaccines
for children under 5 the most promising for further development.

Key words: shigellosis; Shigella vaccines; polysaccharide vaccines; conjugate vaccines
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BsepeHue
B SHOEMUYHbIX peFMOHaX wurennes xapaKTe—

lWurennes (6akTepuanbHas Au3eHTepus) —
BbICOKOKOHTarmo3Hoe OCTpOe aHTPOMOHO3HOE
3abonesaHne MHbEKUMOHHOM 3TUonoruu, c de-
KasbHO-OpaNbHbIM MEXaHW3MOM rnepepayu, Xa-
pakTepu3yloleecs MOPAaXEHUEM  KULLIEYHMKA,
npeuMyLLeCcTBEHHO AMCTaNbHOro oTtaena (cMrmo-
BMAHAA U NPAMas KULIKA).

bakTepuanbHas [au3eHTepus perucTpupyert-
CS BO BCEM MWpe, HO pPacnpocTpaHeHa npeumy-
WeCTBEHHO B Ppa3BMBAKOLWMXCA CTpaHax cpeau
HaceneHuMs C HeyAOBNETBOPUTENbHbIMUA CaHU-
TAPHO-TUTMEHNYECKMUMU YCNOBUAMU XU3HMU. Mo-
BbllUEHWE KAYeCTBa >KM3HW HaceneHus, B TOM
4yucne u B BonpocCax CaHUTapmm U r’MrMeHbl, Npu-
BEJIO K 3HAaYMTENbHOMY CHUXEHMUIO B MOCnenHue
roabl o6lWwero KonMyecTBa CNyyaes [AHHOrO 3a-
6onesanus [1].

pu3yetcs HaubonblIMM NOKasaTeneM CMepTHO-
CTM cpean 6GaKTepuanbHbIX KUWEYHbIX UHbek-
umi: 2,9 Ha 100 Tbic. HaceneHns BCeX BO3PacTOB
n 10,1 Ha 100 Tbic. peTert B BO3pacTe Maaglwe
5 net [2].

Ocoboe 6ecnokoMCTBO BbI3biBAeT CNOCOBHOCTb
B03OyaMTens wurennesa BbipabaTbiBaTh YCTOM-
YMBOCTb K aAHTMMMKPOOHbIM npenapataM B 3KC-
TpEMaNbHO KOPOTKME CpOKM (B TEYEHME OLHOro
necatuneTuns) [3], 4To CyLWeCTBEHHO YCIOXKHAET Te-
panuio 3aboneBaHus. B ycnoBuax akTMBHOro pac-
NPOCTPpaHEHNA aHTM6MOTVIKOpe3MCTeHTHbIX WwTamM-
MOB OAHMM M3 Haubonee 3pdEKTUBHbLIX CPeacTB
KOHTpoNs 3ab0neBaeMoCTM OGakTepuanbHoOW [Am-
3eHTepuen siBngeTcs pa3paboTka M NMpUMEHeHue
BAaKLMHHbIX NpenapaTtoB Ang npodunakTUKM AaH-
Horo 3aboneBaHus.

B/Onpenapatbl. MpodunakTuka, AMarHocTuka, nevenmne. 2022, T. 22, N2 3
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Uenb paboTbl — aHanu3 nepcnekTUBHbIX Ha-
npaBneHuit paspaboTkyM BaKLUMHHbIX MpenapaTos
NpoTMB WKrennesa.

Xapaktepuctuka 3aboneBsaHus
BosbyauTtenem wurennesa asnaotca 6aktepum

poaa Shigella cemencTBa Enterobacteriaceae. Bnep-

Bble BO30yauTenb OakTepuanbHOM AM3EHTepuu

6bln 0bHapyxxeH u onucaH B 1891 r. apmelickum

BpayoM A.B. lpuropbesbiM. OgHaKO Ha3BaHMe «LWK-

rennol» gaHo B 4vectb Kiyoshi Shiga (1871-1951),

SNOHCKOro Bpaya U MUKpobuonora, BblAeNNBLIETO

B 1898 r. uuctyro KyneTypy 6akTepui, OTHeCeH-

HbIX B HacToswee BpeMa K ceporpynne Shigella

dysenteriae, cepoBap 1.

B nmocnepytowme rogbl 6uinM OnMcCaHbl WKren-
nbl gpyrux Bugos. B 1900 r. aMepuMKaHCKUM Mu-
kpobuonorom S. Flexner BbigeneHbl AU3eHTEpUii-
Hble 6akTepun Shigella flexneri, B 1915 r. patckum
6aktepuonorom C. Sonne — 6akTepuu S. sonnei.
B 1917 r. coBeTckum HakTepuonorom M.M. WTyue-
poM U HemeukuM bakTepuonoroMm K.E.F. Schmitz
BblAeNeHa [AM3eHTepuitHas nanoyka, BMOCAen-
CTBUM OTHeCeHHaa K S. dysenteriae, cepoBap 2,
B KOTOPYIO Takxe Oblnn BKILOYEHbl HakTepuu, Bbl-
peneHHbole D. Large n O. Sankaran B 1934 r. n A.
Sachs 8 1943 . B 1932 r. ). Boyd onucan 6aktepum,
KoTopble chopmupoBanu rpynny S. boydii. Bce 3tn
uccnepoBaTenn B pasHoe BpeMs 3aHUMaNUCh U3y-
yeHneM Bo3byauTENs, MOPhONOrMYEeCKMX CBOMCTB,
naToreHesa, KJMHMYECKOM CUMNTOMATUKK, AMa-
THOCTUKM U NleYeHns wurennesa.

Wurennbr — KOPOTKMUE HEeNnoABWMXXHble TrpaMo-
TpUUaTeNbHble MaNoYKM C 3aKPYrNEHHbIMU KOH-
uamu, He obpasytowme cnop u kancyn. WWurenns
UMEIOT CNOXHYIK aHTUTEHHYIK CTPYKTYpY, KOTO-
pas npeacCTaBfieHa pas3fMYyHbIMM MO Cneuuduy-
HocTu O-aHTureHamu: oT obwmX AN CeMencTBa
Enterobacteriaceae po Ttunocneunduyeckmnx [4].
TepMoCTabunbHbIi coMaTuUyecknuit O-aHTUreH $B-
NAeTCcs KOMNOHEHTOM KNETOYHOM CTeHKU BakTepui
“ onpepenseT CepoNornyecky crneunduyHoCTb
wurenn, KoTopaa 3aBUCUT OT XMMMUYECKOro CTpoO-
eHus BOKOBbIX NOMMCAXapWAHbIX LEenei NMnono-
nucaxapupa. CoBpeMeHHas knaccudukauma pas-
penset wurennbl Ha 4 BMAA, KOTOPble COBNAAAT
C COOTBETCTBYHOWMMU ceporpynnamu [5]:

- wurenna amsentepun (Shigella dysenteriae), ce-
porpynna A, BkntouaeT 15 cepotunos (1-15);

- wurenna ®nekcHepa (Shigella flexneri), cepo-
rpynna B, sknwouvaet 19 cepotmunos u cybcepo-
mnos (1a, 1b, 1d, 2a, 2b, 3a, 3b, 44, 4av, 4b, 5a,
5b, 6, X, Y 1 HepaBHO uaeHTUGULMpPOBAHHbIE XV,
Yv, 7a, 7b);

- wwurenna bonpa (Shigella boydii), ceporpynna C,
Bkatovaet 20 cepoTUnos;
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- wwurenna 3oHHe (Shigella sonnei), ceporpynna D, —
ceponoruyecku He guddepeHumpytot, 1 cepotumn.
MpuobpeTeHHbI Nocne 3aboneBaHus wwurenne-

30M UMMYHUTET HOCUT KPAaTKOCPOYUHbIV XapakTep [6]

M IBNSIETCA CTPOro cepoTun-cneunduyeckum [7].
CornacHo MMPOBOW CTAaTUCTHKe, Hanbonee 4yacTo

BbIIBNSEMbIMM  BO3OyaMTENAMM  BakTepuanbHON

AU3eHTepuu 9BNAIOTCA: S. sonnei, NpeBanupyoLWwnii

B UHAYCTPMANBHO Pa3BUTbIX pernoHax, u S. flexneri,

AOOMUHUPOBaHME KOTOPOro TpaguuMOHHO OTMeYa-

eTca B cTpaHax Asuu, Adpuku u JlaTuHckon Ame-

PUKM C HU3KMM ypOBHEM A0x04a [8].

B Poccuiickonn ®epepauumn B nepuon c 2005
no 2017 r. B obuwen cTpykType nabopatopHO Moa-
TBEPXKAEHHBIX C/YYaeB LUMrennesa BbiiBAEHbI BO3-
6yantenwn:S. flexneri — 53%, S. sonnei — 44%, npoune
penko BcTpeyaeMble Bo3byautenu — 3% [9]. Mo uto-
ram 2018 r. Ha TeppuTopumn Poccuiickoit Mepepaumm
ycununocb npeobnaganue ceporpynnbl S. flexneri
(63,7%), nona S. sonnei coctasuna 30,9% [9].

Bcnblwky wurennesa, BbI3BaHHOrO TOKCUIeH-
HbIM BO3byauTeneM S. dysenteriae, cepotun 1, cTaB-
Wero NpMYMHOM NAHAEMWW, B TOM 4uUC/e 3aperu-
CTPMPOBAHHbIX BO BTOPOM NONOBUHE XX CTONETUS
B LleHTpanbHon Amepuke, Asum u Adpuke [10],
B nocneaHue 20 neT HOCAT INU30AMYECKMI XapaK-
Tep ¢ HeboNblWMM OXBATOM HaceneHus: 3anagHas
Adpuka B 1999-2000 rr., LeHTpanbHas Adpuka
B 2003-2004 r., Mnamsa 8 2002 n 2003 rr. B 2008 r.
B LUieeuun 6bina 3aperucTpupoBaHa  BCMbIL-
Ka 3aBe3eHHOro npeanonoXuUTenbHO M3 KeHuu
S. dysenteriae cepotun 2 [3].

PacnpoctpaHenue S. boydii orpaHuyeHo npege-
namMu MIHAUMMCKOro CYyOKOHTUHEHTA M OXBaTbiBaeT
He3HauUTeNbHOE KOMYeCTBO Hacenenus [11].

Obuwee uncno cnyyaes 3aboneeaHus wwurenne-
30M pa3/IMYHOM ITMONIOTUM MO BCEMY MUPY MO CO-
cTosiHMIO Ha 2016 r. npeBbicN0o 269 MAH, U3 HUX
6onee 212 TbiC. — C Ne€TaNbHbIM UCXOAOM. 3HaUK-
TENbHYIO [0/I0 B CTPYKType 3aboneBaHus 3aHu-
MaloT C/lyYan BO3HUKHOBEHMS iUrennesa y aeten
MAagLwe 5 net, YUNCno KOTOPbIX MPEBLICUMNO 74 MJH,
0KO0M0 64 TbiC. — CO CMepTe/bHbIM UCX0AoM. B ue-
nom B nepuopg Habnwaernsa ¢ 1990 no 2016 r. 06-
LLLeMUPOBOI MNOKasaTesb CMEPTHOCTU MO MPUYUHE
wurennesa cHusmncsa ¢ 6,45 po 2,87 Ha 100 TbIC.
HaceneHus [1].

MNpeobnapatoliee uyucno ciyvaes 3abonesa-
HUSA NO-NpeXxHemy perucTpupyloT B 3HAEMUYHbBIX
cTpaHax HOxHorn Asuun, Abpuke u JlatuHckon Ame-
puke [1], 0O4HAKO BCMbIWKK WKrennes3a BO3HMKAT
W B MHAYCTPUANbHO pa3BUTbIX CTpaHax [12].

B Poccuitckot ®depepauun 3a nocnepHue
15 net oTMevyeHa 4eTKas TEHAEHUMA K CHUXKe-
HUIO MokaszaTens 3ab60NeBaeMOCTU WUrenne3amu:
¢ 2005 no 2020 r. 3aboneBaemMoCTb CHMU3MNACH
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€ 42,8 no 2,0 Ha 100 Tbic. Hacenenust. ons netei
B 3abonesaeMocTu wurennesamu no Poccuickon
®Mepepaumn B 2018 r. coctaBuna 56%, npu 3T0M,
HanboNbWMI NPOLEHT COCTaBASeT BO3pacTHas
rpynna ot 3 go 13 net — 35% [9].

OcHoBoM neyebHbIX MEPONPUATHUIA NPU WKUrense-
3e SBNAETCA KOMMIEKCHbIM NOAXOMA, BKAYAKLWLMA
aHTUMMKpOOHY Tepanuio. OOHAKO BO3HUKHOBE-
HME WU LIMPOKOe pacnpocTpaHeHWe aHTMBMOTMKO-
PEe3UCTEHTHbIX LWITAMMOB 3HAYMTENbHO OC/IOXHSAET
3TMOTPONHYIO TEPaNuIo WWrennesos.

PesncteHTHOCTL Shigella spp. K aHTUMUKPOOHbIM
npenapataM o06ycnoBNeHa pa3/IMYHBIMU  MeXxa-
HM3MaMW, B TOM YUCIe: HU3KOM NPOHMLAEMOCTbHIO
KNeToyHbix MeMbpaH, Hannumem 3GdeKTUBHBbIX
3P NIOKCHBIX HAcOCOB, MPUCYTCTBUMEM MYyTaLMM
B reHax, a Takxe cBepxakcnpeccuen bepmeHTOB,
MOAMDUUMPYIOWMX UM UHAKTUBUPYIOLLMX aHTU-
MWKPOOHbI npenapat [13].

[deTepMuHaHTbl ycTtonumocTn Shigella spp.
K QHTUMUKPOOHbIM npenapaTaM JIOKaAM30BaHbl
Ha MOOU/bHbIX FEHETUYECKUX 3INeMeHTax: nnas-
MuAax, TPaHCMO30HaX, MHTerpoHax [14], ropu-
30HTaNbHbIM MEepeHoC KOTOpbIX Mexay npena-
cTaBuTenamu  cemenctBa  Enterobacteriaceae
cnocobcTByeT  WMPOKOMY  pacnpoCcTpaHeHuIo
MYNbTUPE3UCTEHTHbIX FpaMoTpuLaTenbHbiX Oak-
Tepuin no scemy mupy [15].

OTMeueHa ycToiumnBocTb Shigella spp. K B-nak-
TaMHbIM aHTMBMOTUKAM, uedanocnopuHaMm, doc-
OOMULMHY,  aMUHOMMKO3MAAM,  TeTPaLMKIUHY,
dbeHnKonaMm, MNONUMMUKCUHAM, KO-TPUMOKCA30NY.
YcTaHoBNIeHa BO3pacTaloLLas pe3McTeHTHOCTb K Ma-
KponmaaM, YCTOMYMBOCTb K XMHONOHAM M MOHMU-
XEeHHas YyBCTBUTENBHOCTb K GTOPXMHONOHAM [13,
16]. B 2017 r. ycTonumeble K GTOPXMHONOHAM BO3-
6yamTenu wurennesa BOWM B CNMCOK BceMupHoii
opraHusaumm 3ppaBooxpaHeHuns (BO3) aHTMbMO-
TMKOPE3UCTEHTHbIX NATOreHoB, MpeacTaBASOLMX
yrpo3y MMpOBOMY 34paBooxpaHeHuto [17].

OcHOBHble HanpaBneHus paspaboTku
BaKUMH NPOTUB LLUUrenniesa

CornacHo Mporpamme MMMyHu3auuu BO3 20307,
Hanbonee 3pdeKTUBHLIM B 60pbbe C OCTPbIMKU KU-
lwe4vyHbIMU MHqJeKLI,MFIMM ABNgeTca covyetaHune Ta-
KMX NPEBEHTUBHbIX Mep, Kak noTpebaeHne YucTom
BOAbl, CAHUTAPUS, TMrMeHa U BakumHauus. Paspa-
60TKa BAKUMHbI 4S9 NPOGUAAKTUKM LKUrennesa,

B CBOIO ouepenb, yxe 6onee 20 net octaercs npu-
OpuTETOM NepBO cTeneHun B cTpaterun BO33.

Mo MHeHMI0 psaa aBTOPOB, C/IOKHOCTM B pa3pa-
60TKe BaKLMHHbIX NpenapaToB NPoOTUB Wurennesa
CBfA3aHbl, B NEPBY oyepenb, C OTCYTCTBUEM MOA-
XOO4AWMX OMONOrMYecKMX MoAenen M HEMOSHbIM
NOHMMaHMeM MexaHu3ma nopasneHus Shigella spp.
BPOXAOEHHOIoO U aganTMBHOro MMMYHHOIo OTBETA
yenoseka [18, 19].

EcTtecTBeHHbIN MMMYHUTET K wTammam Shigella
Spp. OCHOBbIBaeTCS B 6OJiblueli CTENeHU Ha UM-
MyHHOM oTtBeTe K O-aHTureHam [20]. B pabotax
KoHua XX Beka 6blla MpOAEMOHCTPMPOBAHA BaX-
HOCTb Hanuuug BbIpabOTaHHbIX paHee aHTUTen
K O-aHTUreHy B CHUXeHWWM pucka 3abonesaHus
lwunrennesom, Bbi3BaHHOro S. sonnei, S. flexneri 2a
[21]. UccnepnoBaHmsa nocnegHnUx NeT 3HAYUTENbHO
pacwvpunu npepctaBfieHMe 0 MexaHu3Mmax ¢op-
MWUPOBaHUA NPOTEKTUBHOINO MMMYHUTETA, NMOKa3as.,
YTO Ha CHUXEHWE pUCKa UHDULMPOBAHMS U YMEHb-
WeHne TSXKeCTU npoTekaHus 3aboneBaHUs oOka-
3bIBaeT BAUSHWE HE TOJIbKO MPUCYTCTBUE AHTUTEN
k O-nonucaxapuaam, Ho U aHTUTen K 6enkam uHBa-
3uHam (Ipa-6enkam) Shigella spp. [22].

C. Ferreccio c coaBT. BbISiBUAIM, YTO nNpeocbnana-
towmumn cepotunamu Shigella senawTca S. sonnei,
S. flexneri 2a, S. flexneri 6, 1 nokasanu, YTo nepeHe-
CEHHbIN Wurennes BnocneacTeum aaet 75% sawuty
OT BO3HMKHOBEHMS 3360/1€BaHWS, BbI3BAHHOIO TEMU
)€ CepoTMNaMu, HO He BbI3bIBAET CYLLECTBEHHYIO Ne-
peKpecTHYI 3aluTy OT 3aboneBaHus, BbI3BAaHHOTO
Apyrumu cepotunamum Shigella [23], yto onpeaenunno
cepoTun-cneunduyeckmin xapaktep UMMYHHOIO OT-
BeTa K Shigella spp. n CBUAETENbCTBOBANO O HEOO-
XO0AUMOCTU CO30aHNUA NONTMBANEHTHbLIX BAKLUWH.

Ha ocHoBaHuu 1130 n3y4yeHHbIX cayyaes wuren-
nesos, S. Livio ¢ coasT. [24] noaTBepaunu pesynb-
Tatbl C. Ferreccio c coasT. [23], kacawowmecs npe-
Banupyrowmx cepotunos Shigella spp. (S. sonnei,
S. flexneri 2a, S. flexneri 6), LONONHUB UX OAHHbBIMU
0 cyuwectBeHHoW pone S. flexneri 3a B 3abonesa-
eMoCTH wurennesamu. Nlo MHEHUIO aBTOPOB, KOM-
H6UHMPOBAHME 3TUX CEPOTUMOB MO3BOMUT CO34aTb
4-aneHTHy0 BakuUWHY, obecneuymBatowyto ¢op-
MUpOBaHME UMMYHUTETA K Hanbonee pacnpocTpa-
HeHHbIM WTamMMaMm Shigella spp.

MepBble KOHTPOAUPYEMble WUCMbITAHWUS BAKLUMWH-
HbIX KaHAMAATOB NPOTUB Wurennesa Holin nNpose-
LeHbl € yyactuem pgobposonbues ewe B 1960-x rr.

1 Cmenos MA, Hukutuna CHO, Areesa /1M, Anekcanaposa A, Tony6es HA, Kupunnosa M, pen. 3npaBooxparerue B Poccuu. 2021.

Cratuctunyeckuit c6opHuk. M.: PocctaT; 2021.

2 Immunisation Agenda 2030: a global strategy to leave no one behind. https://www.who.int/teams/immunization-vaccines-

and-biologicals/strategies/ia2030

*  WHO preferred product characteristics for vaccines against Shigella. WHO: Geneva, Switzerland; 2021. https://www.who.int/

publications/i/item/9789240036741

B/Onpenapatbl. MpodunakTuka, AMarHocTuka, nevenmne. 2022, T. 22, N2 3

252



https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030
https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030
https://www.who.int/publications/i/item/9789240036741
https://www.who.int/publications/i/item/9789240036741

Abramtseva M.V., Nemanova E.O., Alekhina N.S.

Promising directions for vaccine development to prevent shigellosis

B kauecTBe KaHAMAATHbIX BAKUMH Obliv npume-
HeHbl npenapaTtbl Ha OCHOBE aTTEHYMPOBAHHbIX
wrammos S. flexneri 2a [25].

B HacTosilwee BpeMs BO MHOrmMx CTpaHax mupa
BefyTCS Ppa3paboTKM pas3fiMYHbIX TUMOB BaKLWH-
HbIX MpenapaToB NS NPOPUAAKTUKK LUMrennesa,
n3yyaeTcs ux 6€30MacHOCTb U UMMYHOTEHHOCTb.
Ha npoBepeHne 3Tux paboT BbLILENAOTCA 3HAYM-
TeNbHble AeHexXHble cpencTsa. [laHHble NpOeKTbl
OUHAHCUPYIOTCS MEeXAYHAPOAHbIMU OpraHu3aums-
MW M HALMOHANbHBIMU MHCTUTYTaMK cTpaH EBponbl
n CWA, TakumMn kak HauMOHanbHbIA UHCTUTYT an-
nepruyeckmx u uHbekLMoHHbIx 6onesHen (National
Institute of Allergy and Infectious Diseases, NIAID),
HaumoHanbHbli  MHCTUTYT 3p0poBbs  (National
Institutes of Health, NIH), MuHucTepcTBoM 3papa-
BOOXpaHeHus u coumanbHbix cnyx6 CLUA (United
States Department of Health and Human Services,
HHS), Esponeickon WMHMLMATMBOM NO BaKLMHAM
(European Vaccine Initiative, EVI), MapTHepcTBOM
Nno KJIMHMYECKMM UChbITaHusM B EBpone u passu-
Batowmxcs cTpaHax (European and Developing
Countries Clinical Trials Partnership, EDCTP), no-
6anbHbIM aNbSIHCOM MO BaKUMHAM M UMMYHU3ALUK
(Global Alliance for Vaccines and Immunisation,
GAVI) n op.

OcHoBHble HanpaBneHWs WUcCnefoBaHMM Kaca-
I0TC CO3[aHMUA: LEeNIbHOKNETOUYHbIX (KMBbIX aTTe-
HYMPOBAHHbIX [26-31], nHaKTUBMpPOBAHHbIX [32]),
CyObeaAMHUYHBIX  MOAMCAXapUAHbIX  (HEKOHBIO-
rMPOBaHHbIX [33], KOHBIOrMpOBaHHbIX [34-37])
1 6enKOoBbIX BaKLUMHHbIX KaHAUAATOB, B TOM ynucne
npenapaTtoB HOBOrO MOKOJEHWUS: YAaCTULbl BHELU-
Hux mMeMmbpaH Shigella spp., cO34aHHbIX Ha OCHO-
BE reHeTMYeCckn MoaMdUUMPOBAHHLIX BakTepui
M cocToslMe M3 NMnonosaucaxapupaos, 6enkos
M pacTBOPUMbBIX NepuniIa3MaTUYeCcKMX KOMTMOHEH-
TOB, MOJYYEHHbIX C MOMOLWbK TexHonorum GMMA
(Generalised Modules for Membrane Antigens) [38,
39]; MYNbTMKOMMOHEHTHbIN BaKLMHHbIA KOMMAEKC
pekoMbuHaHTHbIX IpaB- u IpaC-6enkos n nunono-
nucaxapuaos Shigella spp. [40, 41].

LenbHOKNeToYHble BaKLUHbI

3HauuTenbHble pe3ynbTathl LOCTUTHYTbI
B 06/1aCTU pa3paboTKKU LeNbHOKIETOYHbIX BaKLUH
(tabn. 1), B YaCTHOCTM XMBbIX AaTTEHYMPOBAHHbBIX
BaKUWH, MONYYEHHbIX C NpPUMEHEHUEM C(CTpaTe-
’Mun yoaneHna yyactka nnasmMugbl BUPYNEHTHOCTH,
copepxauwero reH virG (icsA). Npenapat Ha OCHO-
Be aTTeHyupoBaHHoro wrtamma WRSS1 S. sonnei
B X0Ae KAuHuyeckux wuccneposaHuin (KWU) no-
Kasan cBow 6e30MacHOCTb MU MMMYHOTEHHOCTb.

MNpv BBepeHWM Tpex [03 Mpenapata B KOHLEH-
Tpauum 3x10° KOE y 100% B3pocnbix (18-45 ner)
n 40% petent (5-9 net) BbISIBNEHO yBenMyeHue
TMTpa cneumduyeckux IgA aHtuten kK S. sonnei
B 4 u bonee pas [26, 27], opHako y peten 12-24
MecsueB npenapaT He Bbi3Ban 3QHEKTUBHOIMO UM-
MYHHOro oTBeTa*. BakLuMHHblE KaHAMAATbl HOBOIO
nokonenusa, WRSs2 n WRSs3, moouduumnposax-
Hble NyTeM ypaneHus reHoB VirG (icsA), senA, senB
n pononHutenoHo ana WRSs3 reHa msbB2Z, npope-
MOHCTPUPOBANU BbICOKMIA Npoduib He30MacHOCTH
M MMMYHoOreHHocTn B | dase KN ¢ yyactuem nuy,
18-45 net B posax 10°-10° KOE [28].

HEKOH'bIOFMpOBaHHbIe nonucaxapugHbie
BaKLUHbI

Hanbonbwuii ycnex AOCTUIHYT B HanpaBieHWUM
CO3[,aHUS HEKOHbBIOTMPOBAHHbIX MOIMCAXaPULHbBIX
npenapatoB MpoTuB lurennesa (tabn. 2). B Poc-
cuitckont @epepaumnn 000 «puTBak» paspaboTaHa
n B 2002 r. 3aperMcTpMpoBaHa noancaxapugHas
AM3eHTepuiiHas BaKUMHA NPOTUB LWMUrenn 30H-
He, ToproBoe HaumeHoBaHuWe LLurennsak (Bak-
UMHA AM3EHTEepUiHas MpOTMB WUrenn 30HHe no-
nucaxapupHas). lNpenapat npeactasnser cobown
BbICOKOOYMLLEHHBIM MONMCaXapua, W3BAEYEHHbIN
U3 KynbTypbl S. sonnei. B KayecTBe KOHCepBaHTa
B Mpenaparte UCnonb30oBaH GeHon.

BakumHa obecneuynsaet 6bicTpoe 0b6pasoBaHue
CI'IELI,VICDMHECKMX dHTUTEN B KPOBU U UHTEHCUB-
HOe HapacTaHue UX TUTPa B TeyeHue 2-3 Hepensb,
yTo obecneymBaeT 3aWMTY OT MHDEKLMM B TEYEHME
OLHOro rofa.

OTcyTCcTBME BbIPAXKEHHBIX 0BOLWNX M MECTHbIX MNO-
CTBaKUMHANbHbIX peaKu,mﬁ N KNIUHNYECKUX NpoaB-
JIEHUI 3HAOTOKCMKO3a Y y4acTHUKoB KN cenpetens-
CTBYIOT 0 HnaronpuaTHOM npodune 6€30MacHOCTU.
MMMyHu3aums yyactHukos KW npenapatom B gose
50 MKr nokasana ObICTPY MHAYKLMIO YCTOMYMBO-
ro, cneunduryeckoro MMMyHHOro oTeeTa K S. sonnei.
MNocne BakuWHAUWKU BbISIBIEH BbICOKUI YpPOBEHb
cepokoHBepcumu aHTuTen K O-aHTureHy (4-kpatHoe
yBe/IMYeHne TUTPa aHTUTEN) KaK y B3pOC/bIX, TaK
ny neteit: IgA — 77 1 92%, 1gG — 71 n 73%, IgM —
29 1 48% cooTBETCTBEHHO. VIMMYHHbIV OTBET NOC/e
BakUMHauuMu npenapatom Lurennsak xapakTe-
pU3yeTCs 3HAYUTENbHO BbIPAXXEHHOM aKTUBaLMen
CMHTE3a aHTMTen knacca IgA, ypoBeHb KOTOpPbIX
B CbIBOPOTKE KpOBM BO3pactaeT B 28 pa3. OueH-
Ka npodwunakTnyeckon 3pbeKTUBHOCTU BAKLMHBI
LLnrennsak 6bina npoBefeHa Npu MacCOBOM UMMY-
HM33aLMM HaCeNeHUS OCHOBHbIX BO3PACTHbIX rpynn
B paMKax [0CyAapCTBEHHbIX NOMEBbLIX UCMbITAHUN

4 Safety study of live attenuated oral Shigella (WRSS1) vaccine in Bangladeshi adults and children. https://clinicaltrials.gov/

ct2/show/NCT01813071
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Ta6bnuua 1. LlenbHOKNeTOoYHbIe KaHAMAATHbIe BaKLMHHbIe NpenapaTbl 419 NpoduUNakTMku wurennesa
Table 1. Whole-cell vaccine candidates for the prevention of shigellosis

Haume-
HOBaHue
BaKLUUHHOIO
npenapara
Vaccine name

WRSS1

WRSs2

WRSs3

SC599

WRSd1

Paspa6otumnk
Developer

ApMeNnCcKuii Hay4Ho-
UcCnenoBaTenbCKui
MHCTUTYT UMeHu YonTtepa
Puna, CLLUA

Walter Reed Army Institute
of Research, USA

HaumoHanbHbI MHCTUTYT
annepruyeckux U uHoek-
LMOHHbIX 6onesHei, CLUA
National Institute of
Allergy and Infectious
Diseases, USA

MHcTuTyT Macrepa,
dpaHuus
Institut Pasteur, France

ApMeNnCcKuii Hay4Ho-
nccnenoBaTenbCkui
MHCTUTYT UMeHun YonTtepa
Puaa, CLUA

Walter Reed Army Institute
of Research, USA

[HeiicTBylowee
BelLeCcTBO
Active ingredient

LitamM S. sonnei,
aTTeHyupo-
BaHHbIM NyTEM
yAaneHus reHa
virG

S. sonnei
attenuated by
deletion of the
virG gene

LLitam™ S. sonnei,
aTTeHyupo-
BaHHbIM NyTeM
YAANEHUS TEHOB
virG, senA v senB
S. sonnei
attenuated by
deletion of virG,
senA, and senB
genes

LWtamm S. sonnei,
aTTeHympo-
BaHHbIM NyTeM
yLaneHus reHos
virG, senA, senB,
msbB2

S. sonnei
attenuated by
deletion of virG,
senA, senB,
msbB2 genes

LWTamm

S. dysenteriae

1, aTTeHyupo-
BaHHbIM NyTEM
yAANeHUs reHoB
icsA, ent, fep

N StxA

S. dysenteriae

1 attenuated by
deletion of icsA,
ent, fep, and stxA
genes

S. dysenteriae 1
wramm 1617, aT-
TEHYMPOBAHHbI
nyTem yaanexHums
virG(icsA), stxAB
reHoB

S. dysenteriae

1 strain 1617
attenuated

by deletion of
virG(icsA) and
StxAB genes

Cragus KNMHUYECKUX
uccnenoBaHUi
Clinical trial status

3aBepuweHa | pasa KM
(per. N2 NCT02934178,
NCT01813071)

Phase I: completed
(ClinicalTrials.gov
identifiers
NCT02934178,
NCT01813071)

3aBepuweHa | dasza
KW BakumH WRSs2 n
WRSs3

(per. N2 NCT01336699).

Mposepetxue Il dazbl
UCMbITaHWUI BaKLMHbI
WRSs2; uonb 2022 —
aHBapb 2023 (per.

N2 NCT04242264)
Phase | (WRSs2 and
WRSs3): completed
(ClinicalTrials.gov
identifier NCT01336699)
Phase Il (WRSs2):

in progress, July

2022 — January 2023
(ClinicalTrials.gov
identifier NCT04242264)

3asepuweHa Il dpasa KU
(per. N NCT00210288)
Phase II: completed
(ClinicalTrials.gov
identifier NCT00210288)

3asepuweHa | dpasa KU
Phase I: completed

MyTb BBEAEHUS.
Bo3spacrt y4acTHukoB
K/IMHUYECKNX uccneno-
BaHMiA

Route of administration.

Age of trial participants

MepopanbHo.
B3pocnbie 18-39 net
Oral.

Adults (18-39 years)

MepopanbHo.
B3pocnbie o1 18 go
45 net

Oral.

Adults (18-45 years)

MepopanbHo.
B3pocnbie o1 18 go
50 net

Oral.

Adults (18-50 years)

MepopanbHo.
B3pocnbie o1 18 go
45 net

Oral.

Adults (18-45 years)

UcTounnk
Reference

[26, 27]
CHocka®
Footnote®

[28]
CHocka®
Footnote®

[29]
CHocka’
Footnote’

(30]

> Shigella WRSS1 vaccine trial in Bangladesh. https://clinicaltrials.gov/ct2/show/NCT02934178

6 Safety and immunogenicity of two live, attenuated oral Shigella sonnei vaccines: WRSs2 and WRSs3. https://clinicaltrials.gov/

ct2/show/NCT01336699

Phase 2 Shigella vaccine and challenge. https://clinicaltrials.gov/ct2/show/NCT04242264
7 Healthy adult volunteer study for two doses of a Shigella vaccine. https://clinicaltrials.gov/ct2/show/NCT00210288
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Haunme-
HoBaHue
Paspa6otumk
BaKLMHHOIO
Developer
npenapara

Vaccine name

Shigella-
ETEC CVD
(1208S-122)

ShigeTEC

Sf2awC

MapuneHackuin yHusep-
cuteT, bantumop, CLUA
University of Maryland,
Baltimore, USA

Eveliqure
Biotechnologies GmbH,
ABCTpus

EveliQure Biotechnologies
GmbH, Austria

MporpamMma cooTseT-
CTBYIOLLMX TEXHONOTUIA B
obnactu 34paBooxpaHe-
Hua, CLUA

Program for Appropriate
Technology in Health, USA

DevicTeylowee
BelLecTBO
Active ingredient

Wramm S. flexneri
2a, aTTeHyupo-
BaHHbIN NyTeM
yAoaneHus reHos
guaBA, sen, set,
JKcnpeccupy-
OWMIA aHTUTEH
CFA/I n Tep-
MONabUNbHbIN
3HTEPOTOKCUH
ETEC

S. flexneri 2a
attenuated by
deletion of guaBA,
sen, and set
genes, expressing
the CFA/I

antigen and the
heat-labile ETEC
enterotoxin

LWramwm S. flexneri
2a, aTTeHy-
MPOBAHHbIN
nyTem yaanexHus
reHoB rfbF, setBA,
ipaBC, axcnpec-
CUpYIOLWLUIA TEP-
MONabUNbHbIN
3HTEPOTOKCUH U
TepMocTabunb-
HbI TOKCUH ETEC
S. flexneri 2a,
attenuated

by deletion of
rfbF, setBA, and
ipaBC genes,
expressing two
ETEC enterotoxins
(heat-labile

and heat-stable
toxins)

S. flexneri 2a
wTtamm 2457T,
MHaKTUBU-
POBaHHbIN
dopmanuHom
Formalin-
inactivated

S. flexneri 2a
strain 2457T

Crapmsa KIMHUYECKNX
nccnenoBaHuin
Clinical trial status

MposepeHue | pasbl
KW; uioHb 2022 —
nekabpb 2024 (per.

N2 NCT04634513)
Phase I: in progress,
June 2022 — December
2024 (ClinicalTrials.gov
identifier NCT04634513)

| dasa KM (Havano —
ceHTa6pb 2020).

Ha nposepenue Il dasbl
KW 3akntoueH rocynap-
CTBEHHbIN KOHTPAKT
(N2 75N93020C000438)
¢ HaunoHanbHbIM MH-
CTUTYTOM annepruue-
CKMX U UHDEKLMOHHbBIX
6onesneit, CLUA

Phase I: in progress,
started in September
2020; Phase Il to

be funded by the
National Institute of
Allergy and Infectious
Diseases (contract
#75N93020C00048)

3aBepuweHa | ¢pasa KU

(per. N NCT01509846).

Il dpaza ucnbiTanmi

(N2 NCT03038243)
OTMEeHeHa Mo npuynHe
OTCYTCTBUSA QUHAHCH-
poBaHus

Phase I: completed
(ClinicalTrials.gov
identifier NCT01509846)
Phase II: withdrawn

for lack of funding
(ClinicalTrials.gov
identifier NCT03038243)

lMpodommeHue mabauysl 1
Table 1 (continued)

MyTb BBEAEHUS.

Bo3spacrt yuacTHukoB

KMHUYECKNX uccneno- WUcTouHunk
BaHUi Reference

Route of administration.

Age of trial participants

MepopanbHo. CHocka®

B3pocnbie o1 18 po Footnote®

49 net

Oral.

Adults (18-49 years)

MepopanbHo. [31]

B3pocnbie CHocka’®

Oral. Footnote®

Adults

MepopanbHo. [32]

B3pocnbie o1 18 go CHocka'®

45 net Footnote®

Oral.

Adults (18-45 years)

10

Shigella CVD 31000: study of responses with Shigella-ETEC vaccine strain CVD 1208S-122. https://clinicaltrials.gov/ct2/show/

NCT04634513

ShigETECvax. https://www.euvaccine.eu/diarrheal-diseases/ShigETECvax
Safety study of inactivated Shigella whole-cell vaccine in adults. https://clinicaltrials.gov/ct2/show/NCT01509846

Safety, immunogenicity and efficacy study of inactivated whole-cell Shigella flexneri 2a vaccine with and without dmLT in

adults. https://clinicaltrials.gov/ct2/show/NCT03038243
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Haume-
HOBaHU MCTB
o N Paspa6otumnk AR
BaKUMHHOrO BellecTso
Developer L q
npenapara Active ingredient

Vaccine name

ShigOraVax LleHTp uccnepoBaHuii
MHGEKLMOHHbIX 3abone-
BaHMii B 3aMbumn, 3ambus;
EBponevickas nHuuma-
TWBA MO BaKUMHALMMU,
lepmaHusg; Ipynna nc-
cnenoBaHUii U NEeNCTBUIA
B obnacTu 3apaBooxpa-
HeHus, bypkuHa-Mdaco;
JNabopaTtopun Xunnema-
Ha, NHousa; MeanumHcknin
ueHTp JlenpeHckoro
yHuBepcuTeTa, benbrus;
leTeboprckuit yHusepcum-
TeT, WBeuns

Centre for Infectious
Disease Research in
Zambia, Zambia; European
Vaccine Initiative,
Germany; Groupe de
Recherche Action en Santé,
Burkina Faso; Hilleman
Laboratories, India; Leiden
University Medical Centre,
Belgium; University of
Gothenburg, Sweden

MHakTMBUpO-
BaHHbIE LUTAMMbI
S. flexneri (2a, 3a,
6), S. sonnei
Inactivated

S. flexneri (strains
2a, 3a, 6) and

S. sonnei

lpodonmeHue mabnuysl 1
Table 1 (continued)

MyTb BBEAEHUS.

Bo3pact yuacTH1koB
CTagma KNMHUYECKNX
o K/IMHUYECKUX Uccnepo- WUcTouHunk
nccnenoBaHui M
L . BaHMiA Reference
Clinical trial status L. .
Route of administration.
Age of trial participants
3aBepuweHue I/Il pa3 MepopanbHo. CHocka'!
KW (ceHTs6pb 2024), Detu pno 5 net Footnote!
B paMKax nporpam- Oral.

Mbl MapTHepcTBa

no KAMHUYECKUM
ucnbiTaHusaMm B Eepone
M pa3BMBaAIOLLMXCA
cTpaHax no rpaHTy EC
N2 RIA2018V-2308 (per.
N2 NCT04312906)
Phase I/Il: in progress,
due in September

2024, part of the
European & Developing
Countries Clinical

Trials Partnership
programme supported
by the European Union
under grant agreement
RIA2018V-2308
(ClinicalTrials.gov
identifier NCT04312906)

Children (under 5 years)

lMpumeyarue. KN — knuHuueckune nccneposanus, ETEC — sHTepoTokcureHHslie E. coli.

Note. ETEC—enterotoxigenic E. coli.

B JHAEMMYHOM MO AM3EHTEPUM 30HHE pEruoHe.
McnbiTaHns nokasanu, 4to ypoBeHb 3abonesae-
MOCTM LIMrenne3oM B rpynne nuu, BaKLuMHUPOBAH-
HbIX npenapatom LUurenneak, CyweCcTBEHHO HUXeE
[AHHOro nokasatens B koropTe nnauebo — 0,55
npotus 7,89 cnyyaes Ha 1000 yenosek. o pesynb-
Tatam ucnbiTaHui Ko3dOUUneHT 3bdEKTUBHOCTH
npenapata LlUurennsak u uHAekc 3ddexkTUBHO-
ctm coctaBuan 92,4 u 14,3% cOOTBETCTBEHHO!.
lNpoBepeHne MMMyHM3auMKM BakumHou LUurenn-
BaK PEKOMEHAYETCS A1F UL, OTHOCALMXCS K Tpyn-
nam pucka®, NMpodunakTnyeckme NpUBMUBKMU NPOTUB
wurennesa B Poccuiickonn Pepepaumn BKIKOYEHDI
B HaULMOHANbHbIM KaneHAapb NpodUNaKTUYECKUX
NPUBMBOK MO 3MUAEMMYECKMM NOKa3aHMUAM™,

Beupy TOro, 4To 3HauMTenbHas pons 3abonesa-
eMOCTM urennesoM Bbi3BaHa S. flexneri, akTyanb-
HbIM HanpaBneHWeM gBNseTCsS pa3paboTka BaKuM-
Hbl NpOTMB An3eHTepun MnekcHepa.

YcnewHo npowen Il ¢pasy KU oTevecTBeHHbIN
BaKLMHHbIA npenapaT Ang npodunakTuku Au3eH-
Tepun ®nekcHepa PJIEKCBAK® (000 «lputBak»,
Poccuiickas ®epepaums), nNpencTaBAfOWMA CO-
601 BOAHbIM pacTBOp MOAMDULMPOBAHHBIX AUMO-
NoMCaxapuaoB, M3BJEYEHHbIX W3 BUPYNEHTHOM
Kynetypbl S. flexneri. Mogudukauus aunononuca-
XapuaoB 3aK/IOYAETCs B XMMUYECKOM AEeTOKCUKA-
LMK, NO3BOMMBLUEN PE3KO CHWM3UTb TOKCMYHOCTb
M NUPOreHHOCTb, HO He 3aTpoHyBwen O-cneundum-
YecKui nonmMcaxapup, OTBEYAKWMIA 3@ aHTUreH-

11 The ShigOraVax project. https://www.shigoravax.org/
https://www.euvaccine.eu/diarrheal-diseases/ShigOraVax

A baseline study in support of clinical evaluation of an oral Shigella vaccine development in Africa. https://clinicaltrials.gov/

ct2/show/NCT04312906

12 3epeB BB, XautoB PM, pea. BakuuHbl v BakuuHauus. HaumoHansHoe pykoBoacTeo. KpaTkoe uspaHue. M.: FS0TAP-Mepaua;

2014.

3 MHCprKLIM'iI no MeanunHCKOMY NMpUMEHEHUIO NeKapCTBEHHONO npenapara Lnrenneak (BaKLl,I/IHa ,EI,M3EHTEpI/Il7|Haﬂ npoTUB WH-

renn 3oHHe nonncaxapmaHas); PN002660/01-201119.

* TMpwuka3 Muusgpasa Poccun o1 06.12.2021 N2 1122H «06 yTBEPXKAEHUM HALMOHANBHOTO KaneHaaps npoduaakTUYeckux npu-
BMBOK, KaneHAaps npobunakTMyeckux npMBMBOK No 3NnAEeMUYECKMM NOKa3aHMAaM U NMOPsAKa NpOBeAeHUs NPObUNakTUYecKnx

NPUBUBOKY.
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UWH, KOHBHOTMPOBAHHbIX C 6enKoBbIMU HOCUTENdaMU,
ANS UMMYHM3aUMM MNafeHLEeB M AeTell B BO3pac-
Te oT 2 fo 5 net npoTnB nHdEKUNI, Bbi3bIBAEMbIX
Shigella spp. v ApyrMMM KUWEYHbIMKM NaToreHa-
Mu, Bbina o3syyeHa J.B. Robbins u R. Schneerson,
YTO MPMBNEKNO 3HAYUTENbHbIA WMHTEPEC YYeHblX
K OAHHOMY HanpaBfEHWI0 UCCeA0BaHUA U NoJo-
XWMNO Hayano 3Tany pas3paboTKM KOHBHOTMPOBAH-
HbIX BaKLMHHbIX MpenapaToB MpOTWB wwurennesa.
KW koHblOrMpoBaHHOro npenaparta, MOAyYeHHOro
nyteM cBsa3biBaHus O-aHTureHa S. sonnei c pe-
KOMBUHAHTHbIM 3K30npoTtenHoM A Pseudomonas
aeruginosa (rEPA), nokasanu BbiCOKyo 3ddek-
TMBHOCTb Yy B3poC/abix B Bo3pacte 18-22 ropa
(74%) [43] v peteit 3-4 net (71%) [44], opHako
cpenu petei 2-3 net 6bina NPOAEMOHCTPUMPOBAHA
HU3Kag 3G PeKTUBHOCTL (36%), Npy NOAHOM ee OT-
CYTCTBMM Yy AeTew B Bo3pacTe 1-2 ropa [44].

Hble cBoincTBa [42]. B xome wccneposaHuii, npo-
BeLEHHbIX Ha rpynne pobposonbues oT 18 pno 60
NeT, Npu OAHOKPAaTHOM BBEAEHMMU BaKUMHbI B [0-
3upoBke 125 mkr/0,5 mMn npenapaT nokasan 6es-
OMaCHOCTb, BbICOKYH) MMMYHOIEHHOCTb W HU3KYHO
pEeaKTOreHHOCTH .

KOH'blOFMpOBaHHbIe noaucaxapugHbie
BaKLMHbI

Mockonbky okono 30% cnyyaes wurennesa pas-
JINYHOM 3TMONOIMU MPUXOAUTCA HA OEeTer B BO3-
pacte 8o 5 net [2], pa3paboTka BakUMH ANg 3TOM
BO3pACTHOW KaTeropuu sBNsSeTCs OLHOM M3 nep-
BOCTENeHHbIX 3aaady. [lepcnekTMBHbBIMKU B AAHHOM
OTHOLIEHUM MOTYT CTaTb KOHBLIOTMPOBAHHbIE Bak-
LMHHble npenapatbl (Tabn. 3).

Mo panHbiM K.L. Kotloff ¢ coaBT. [3], BnepBbie
KoHUuenuua npuMEHEHNA NONUCaxXapuaHbliX BakK-

Ta6nuua 2. HeKOHbIOIMPOBAHHbIE NONMUCaXapUAHbIE BaKLMHbI M BaKLMHHbIE KAHAWAATbI A8 NPObUNAKTUKM WKrennesa
Table 2. Unconjugated polysaccharide vaccines and vaccine candidates for the prevention of shigellosis

MyTb BBEAEHUSA.

Bo3pacrt yyactHu-
HanmeHoBaHue
. Crapus KIMHUYECKUX | KOB KJIMHUYECKUX
BaKLUHHOIO Paspa6otumk JevicTBylolee BeLLECTBO o . UcTouHMK
npenapara Developer Active ingredient MCnbITaHNA el i Reference
X Clinical trial status Route of
Vaccine name L .
administration. Age
of trial participants
Lurennsak® 000 «IpuTBaK», Hu3koTOKCMYHbIM nonncaxa-  [penapat BHyTpuMbIWweyHO, CHockat®
Shigellvac® Poccuitckas pua S. sonnei, OUMLLEHHBI 3aperncTpupoBaH NOAKOXHO. Footnote'
@enepauus dhepMeHTaTUBHbIMU U GU3n-  The vaccine is Letv oT 3 ner,
Gritvac 000, KO-XMMMYeCcKuMu Mmetogamn  licensed B3pocC/ible
Russia Low-toxicity polysaccharide Intramuscular,
of S. sonnei, purified subcutaneous.
by enzymatic and Children (aged 3
physicochemical methods and older), adults
OJIEKCBAK® 000 «IputBak», MoanduumpoBaHHbie nu- 3asepuweHa lll dasza  MogkoxHo. [33]
FLEXVAC® Poccuitckas nononucaxapuasl S. flexneri KU (MpoTtokon B3pocnbie o1 18 po  CHockal
®depepauus cepoTunbl 23, 3a, 1b, Y, OKK-111-07/18) 60 net Footnote?
Gritvac 000, 6, OuYmLLEeHHble hepMeH- Phase Ill: completed Subcutaneous.
Russia TaTUBHbBIMU U HU3UKO- (Protocol FKK- Adults (18-60 years)

XUMUYECKMMK MeTOAaMU
Modified lipopolysaccharides
of S. flexneri serotypes 2a,
3a, 1b, Y, 6, purified

by enzymatic and
physicochemical methods

lpumeyaHue. KN — knuHu4eckne nccnepnoBaHms.

111-07/18)

15 TMpotokon ®KK-111-07/18. OTKpbITOE HecpaBHUTENbHOE UcCiefoBaHMe 6e30MacHOCTU U MMMYHOTEHHOCTU BakuuHbl DJIEK-
CBAK® Ha pobposonbuax B Bo3pacte 18-60 net. 04.04.2019-01.12.2020. Peectp KnuHuueckux uccnepnoBaHuit. https://
clinline.ru/reestr-klinicheskih-issledovanij/161-04.04.2019.html

6 3pepeB BB, XanTtoB PM, pea. BakuuHbl 1 BakuuMHauus. HaumoHanbHoe pykoBoacTso. Kpatkoe nsganue. M.: TS0TAP-Meaua; 2014.
MHCTPYKLMS MO MEAMLMHCKOMY NMPUMEHEHUIO IEKapCTBEHHOIO npenapata lWurennsak (BakuuHa AuM3eHTepuitHas NpoTUB LIK-
renn 3oHHe nonncaxapmaHas); PN002660/01-201119.

7 MpoTtokon ®KK-111-07/18. OTKpbITOE HECpaBHUTENbHOE MCCNefoBaHME 6e30MacHOCTM U MMMYHOTEHHOCTM BaKumHbl MJIEK-
CBAK® Ha pobpoBonbuax B Bo3pacte 18-60 net. 04.04.2019-01.12.2020. Peectp KnuHuyeckux muccnepoBanuin. https:/
clinline.ru/reestr-klinicheskih-issledovanij/161-04.04.2019.html
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MepcnekTuBHbIE HanpaBaeHUs pa3pa60TKM BaKLMHHBIX NpenapaToB AnA NpoduUNaKTUKKU Wwurennesa

B centabpe 2019 r. Hauanuce KU (I/1l dasza)
YyeTblpexBaneHTHON KOHbIOIMPOBAHHOM BaKLMUHbI
Shigella4V c yyactuem nuy B Bo3pacTe oT 9 mec.
no 50 net!®, MpoBeneHue mMccnenoBaHUiA BKKO-
yaet ABa 3Tana: 1-1n atan — oueHka 6esonacHo-
CTU M peaKTOreHHOCTU BaKLUWMHbI NPU UMMYHU3a-
LMK B NepBYIo o4epenb B3pOC/blX, a 3aTeM AeTel
M MnageHueB; 2- 3Tan — OLEHKA MMMYHOreH-
HOCTW BaKUWMHbI NPU UMMYHM3ALUU MNALEHLEB
B BOo3pacTe 9 Mec. U onpeneneHne oNnTUManbHOM
UMMYHU3MpyowWwen posbl. lpenapat npoxoauT
MCNbITaHWS B ABYX GopMax: C NPUMEHEHMEM afib-
l0BaHTa 1 6e3 NnpuMeHeHMa agbloBaHTa. [lByxBa-
NeHTHas KOHbIOrMpoBaHHas BakuuHa ZF0901%
(Beijing Zhifei Luzhu Biopharmaceutical Co., Ltd,
Kutan), nonyyeHHas Ha ocHoBe O-cneuuduue-
CKMX nonucaxapupos S. sonnei w S. flexneri 2a,
KOHBIOTMPOBAHHbBIX CO CTONOHAYHBIM AHATOKCU-
HoM, ycnewHo npowna Il dasy KN, npopemoH-
CTPUMPOBAB BbICOKY) MMMYHOTEHHOCTb MPWU Bak-
LMHaUMKM JeTen B BO3pacTe OT 3 Mec. Ao 5 ner
Mpy OTCYTCTBUU CEPbE3HbIX HEXeNaTenbHbIX §B-
nexun [34].

McnblTaHWs nonucaxapuiHbiX BaKUWMH MPOTUB
wurennesa, NONy4YeHHbIX C MNPUMEHEHUEM TEXHO-
noruun BMOKOHbBIOraLuK, NPOAEMOHCTPUPOBANN UM-
MYHOT€eHHble U MPOTEKTUBHbIE CBOMCTBA AAHHOIMO
TMna npenapatos [35]. B KN das3wbl II, npoBeaeHHbIX
komnaHnuen LimmaTech Biologics AG (lUsernua-
pus) € ydactveMm nuuy B Bo3pacTe 18-45 ner, no-
Ka3zaHo, 4YTO 3P EeKTMBHOCTb 3aWMUTbl KaHAMAAT-
HOM OWMOKOHBIOTMPOBAHHOM BakuMHbl Flexyn2a
NMPOTUB TSXKENOro npoTekaHus 3aboneBaHus co-
ctaBuna 72,4% [36]. B KM (dasza ) apyrom kaHau-
[aTHOM OMOKOHBIOrMPOBAHHOM BakuMHbl, GVXN
SD133 (GlycoVaxyn AG, LUsenuapwuq), BbisBneH
YAOBNETBOPUTENbHLIM  Npodunb  6e30nacHOCTH
npenaparta. YCTaHOBNEHO, 4YTO BBeEHWE KaHAM-
[ATHOM BaKUMHbI B ABYX KOHLEHTpauuax (2 mkr
n 10 mkr O-nonucaxapupa Shigella dysenteriae 1,
KOHBblOrMpoBaHHoro rEPA) npuBoauT K MHAYKLMK
ryMopasbHOro MMMYHHOro oTBeTa B 0beux rpyn-
nax BakKUMHMPOBAHHbIX. CTaTUCTUYECKM 3HAUYMMON
pasHuLbl MeX Ay CPefHUMU reoMeTpUYeCcKUMU 3Ha-
YeHUAMMU TUTPOB aHTMTen knaccos 1gG u IgA aByx
rpynn BakUMHMPOBAHHbIX HE YCTaHOBNEHO [37].

Ta6nuua 3. MonucaxapuaHble KOHbIOTMPOBAHHbIE BaKLIMHHbIE KAHAMAATBI A5 NPOQUNAKTUKM WKrennesa
Table 3. Polysaccharide conjugate vaccine candidates for the prevention of shigellosis

MyTb BBEAEHUS.

Bo3spacr yyactHu-
HaumeHoBaHue
5 Craamusa KnMHuye- KOB KJIMHUYECKUX
BaKLMHHOIO Pa3spabotumnk [DevicTByloLLEE BELLECTBO . . WUcTouHunk
npenapara Developer Active ingredient CKIX MCNbITaHUM L Reference
p . Clinical trial status Route of
Vaccine name o :
administration. Age
of trial participants
Shigella HauunoHanbHbIM O-cneumnduyeckuit 3aBeplueHa BHyTpuMbILWeYHO. [43, 44]
sonnei-rEPA MHCTUTYT AETCKOro nonucaxapua S. sonnei, 11l daza KU (per. Networ1lpno4ner  CHocka?®
3[0pOBbS M pa3Bu- KOBaneHTHO cBA3aHHbIl N2 NCT00368316) Intramuscular. Footnote?
TMa yenoseka, CLUA  crEPA Phase Ill: completed | Children (1-4 years)
Eunice Kennedy S. sonnei O-specific (ClinicalTrials.gov
Shriver National polysaccharide identifier
Institute of Child covalently bound to rEPA |~ NCT00368316)
Health and Human
Development, USA
Shigella HaunoHanbHbIM O-cneundunyeckuii 3aBepueHa BHYyTpuMbIlWweyHo. [44]
flexneri2a-rEPA  MHCTUTYT peTckoro nonucaxapup S. flexneri  |ll dasa KU (per. Networ1lpno4ner  CHocka?
300pOBbs U pa3Bu- 2a, KOBANIEHTHO N2 NCT00368316) Intramuscular. Footnote?

T1s yenoseka, CLUA
Eunice Kennedy
Shriver National
Institute of Child
Health and Human
Development, USA

CBA3aHHbIN € rEPA

S. flexneri 2a O-specific
polysaccharide
covalently bound to rEPA

Phase Ill: completed
(ClinicalTrials.gov
identifier
NCT00368316)

Children (1-4 years)

18

19

20

21

Immunogenicity and safety of S. flexneri 2a-S. sonnei bivalent conjugate vaccine in volunteers aged from 3 months to 5 years
old. https://clinicaltrials.gov/ct2/show/NCT04865497

Tam xe.

Safety, immunogenicity, and efficacy of Shigella conjugate vaccines in 1-4 year olds in Israel. https://clinicaltrials.gov/

ct2/show/NCT00368316

TaM xe.
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Table 3 (continued)
MyTb BBEAEHMS.
BospacT yyacTHu-
HaumeHoBanue
. Cragmus KnmHuye- KOB KJINHMYECKUX
BaKLMHHOIO Pa3zpabotumnk [LeiicTeylouiee BelecTso " . UcTounnk
npenapara Developer Active ingredient c'.(".x "c".b TaHu B Reference
. Clinical trial status Route of
Vaccine name .. .
administration. Age
of trial participants
1790GAHB GlaxoSmithKline, S. sonnei 1790-GMMA 3asepueHbi | BHYTpuMbILWweYHO. [38]
(GSK3536852A)  BenukobputaHus Kkomnnekc: O-aHTureH / (N2 NCT02017899, B3pocnbie o118 o CHocka??
GlaxoSmithKline, UK = Be3uKynbl HApYXHbIX NCT02034500, 45 net Footnote??
MeMbpaH NCT03089879) u Intramuscular.
S. sonnei 1790-GMMA Il da3bl KU (per. Adults (18-45 years)
complex: O-antigen and N2 NCT02676895,
outer membrane vesicles = NCT03527173)
Phase I: completed
(ClinicalTrials.gov
identifiers
NCT02017899,
NCT02034500,
NCT03089879)
Phase II: completed
(ClinicalTrials.gov
identifiers
NCT02676895,
NCT03527173)
SF2a-TT15 Mapunenackui CHHTeTMYeCKUi nex- 3aBeplue- BHyTpuMbILWeYHoO. [45]
YHUBEPCUTET, Tajekacaxapup, UMu- Ha | dasa KU lla dasa — B3poc- CHocka?®
Bantumop, CLIA TMpylowmin O-aHTureH (N2 NCT02797236). | nble (18-50 nerT), Footnote?

University of
Maryland, Baltimore,
USA

S. flexneri 2a, KOHbIOTU-
POBaHHbIW CO CTONBHAY-
HbIM aHaTOKCMHOM
Synthetic
pentadecasaccharide,
imitating O-antigen of S.
flexneri 2a, conjugated to
tetanus toxoid

3aBeplieHue lla
daszbl KN — ceH-
T86pb 2022 (per.
N2 NCT04602975)
n llb (per.

Ne NCT04078022)
a3 ceHTa6pb
2022 r.

Phase I: completed
(ClinicalTrials.gov

netu (2-5 ner),
MnageHubl (9 mec.).
IIb dpaza — B3poc-
nble oT 18 no 45
ner

Intramuscular.
Phase lla: adults
(18-50 years),
children (2-5 years),
infants (9 months).

Phase IIb: adults
(18-45 years)

identifier
NCT02797236)
Phase lla: in
progress, due in
September 2022
(ClinicalTrials.gov
identifier
NCT04602975),
Phase IIb: in
progress, due in
February 2021
(ClinicalTrials.gov
identifier
NCT04078022)

22

23

A phase 1, dose-escalation study to evaluate a new Shigella sonnei vaccine in healthy adults. https://clinicaltrials.gov/
ct2/show/NCT02017899

Evaluate a new Shigella sonnei vaccine administered either by intradermal, intranasal, or intramuscular route in healthy adults.
https://clinicaltrials.gov/ct2/show/NCT02034500

A study to evaluate safety and immunogenicity of 1 booster dose of 1790GAHB vaccine in healthy adults primed with 3 doses
of 1790GAHB vaccine in study HO3_01TP compared to 1 vaccination of 1790GAHB in either subjects who received placebo in
the same study or naive subjects not part of HO3_01TP study. https://clinicaltrials.gov/ct2/show/NCT03089879

A study of the safety and immune response of 2 doses of a new Shigella vaccine in Kenyan adults. https://clinicaltrials.gov/
ct2/show/NCT02676895

A study to evaluate the efficacy, safety, and immunogenicity of a vaccine designed to protect against infection with Shigella
sonnei in healthy adults. https://clinicaltrials.gov/ct2/show/NCT03527173

SF2a-TT15 conjugate vaccine in healthy adult volunteers. https://clinicaltrials.gov/ct2/show/NCT02797236

A study to investigate the safety and immunogenicity of the SF2a-TT15 synthetic carbohydrate-based conjugate vaccine
against Shigella flexneri 2a (GlycoShig3). https://clinicaltrials.gov/ct2/show/NCT04602975

Shigella CVD 30000: study of responses to vaccination with Shigella vaccine. https://clinicaltrials.gov/ct2/show/NCT04078022
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MepcnekTUBHbIE HaNpaB/ieHUa Pa3paboTKM BaKLMHHBIX NpenapaToB Ans NpoGUNaKTUKK WKrennesa

HaumeHoBaHue
BaKLMHHOTO
npenapara
Vaccine name

Flexyn2a
(6nokoHblOraT)
Flexyn2a
(bioconjugate)

GVXN SD133
(6uokoHblOraT)
GVXN SD133
(bioconjugate)

ZF0901

Shigella4V

Paspa6otumnk
Developer

LimmaTech
Biologics AG,
Lsenuapus
LimmaTech Biologics
AG, Switzerland

GlycoVaxyn AG,
Lsenuapus
GlycoVaxyn AG,
Switzerland

Beijing Zhifei Luzhu
Biopharmaceutical
Co., Ltd, Kutai
Beijing Zhifei Luzhu
Biopharmaceutical
Co., Ltd, China

LimmaTech
Biologics AG,
Lsenuapus
LimmaTech Biologics
AG, Switzerland

[DeiicTByloLiee BelECTBO
Active ingredient

O-nonucaxapmp

S. flexneri 2a, nony4yeH-
HbI/ MYTEM 3KCMpeccum
B E. coli, koHBIOTMPO-
BaHHbIM ¢ rEPA
O-polysaccharide of

S. flexneri 2a, expressed
in E. coli and conjugated
to rEPA

O-nonucaxapwmg S.
dysenteriae 1, nonyuyeH-
HbI/ MYTEM 3KCMpeCccum
B E. coli, koHBIOTMPO-
BaHHbIM ¢ rEPA
O-polysaccharide

of S. dysenteriae 1,
expressed in E. coli and
conjugated to rEPA

OunweHHble O-cneuu-
$uyHbIe nonnMcaxapuabl
S.sonnein S. flexneri
2a, KOHBIOrMPOBaH-
Hble CO CTONOHAYHBIM
QHAaTOKCMHOM
O-specific
polysaccharides of

S. flexneri 2a and

S. sonnei, purified and
conjugated to tetanus
toxoid

O-nonucaxapuabl

S. sonneli, S. flexneri 2a,
S. flexneri 3a, S. flexneri
6, KOHBIOTMPOBAHHbIE

c rEPA
O-polysaccharides of

S. sonnei, S. flexneri

2a, S. flexneri 3a, and
S. flexneri 6, conjugated
to rEPA

Craguma KnuHuye-
CKUX UCNbITaHUI
Clinical trial status

3aBepueHsbl | 1

Il dasbl KU (per.
N2 NCT02388009,
NCT02646371)
Phases | and

Il: completed
(ClinicalTrials.gov
identifiers
NCT02388009,
NCT02646371)

3aBeplieHa

| dasa KU (per.
N2 NCT01069471)
Phase I: completed
(ClinicalTrials.gov
identifier
NCT01069471)

3aBeplueHa

Il paza KU (per.
N2 NCT04865497)
Phase II: completed
(ClinicalTrials.gov
identifier
NCT04865497)

3aBeplieHune

1/11 a3 KN nionb
2022 r. (per.

N2 NCT04056117)
Phase I/II: in
progress, due
inJuly 2022
(ClinicalTrials.gov
identifier
NCT04056117)

lMpodomuerue mabauysl 3
Table 3 (continued)

MyTb BBEAEHUS.
Bospact yuacthu-
KOB KJIMHUYECKUX

uccneaoBaHui

Route of
administration. Age
of trial participants

BHyTpuMbIlweyHoO.
B3pocnbie o1 18 go
50 net
Intramuscular.
Adults (18-50 years)

BHyTpuMbIWeYHO.
B3pocnbie ot 18 po
50 net
Intramuscular.
Adults (18-50 years)

BHYTpuMbILweyHoO.
[etn ot 3 mecaues
no 5 net.
Intramuscular.
Infants (3-24
months), children
(2-5 years)

BHyTpuMbIlweYHoO.
MnapgeHubl 91
Mec., etV oT 2 fo
5 ner, B3pocnble OT
18 no 50 net
Intramuscular.
Infants (91
months), children
(2-5 years), and
adults (18-50 years)

Mpumeyarue. KN — knnHnueckune nccnepnosanmns, rEPA — pekoMbuHaHTHBIN 3k30npoTenH A P. aeruginosa.
Note. rEPA—recombinant exoprotein A of P. aeruginosa.

UcTounnk
Reference

[36]
CHocka?*
Footnote?

[37]
CHocka?
Footnote”

[34]
CHocka®
Footnote?

CHocka?
Footnote?”

¢ Safety and tolerability of a bioconjugate vaccine against Shigella flexneri 2a. https://clinicaltrials.gov/ct2/show/NCT02388009
Phase 2b challenge study with the bioconjugate vaccine Flexyn2a. https://clinicaltrials.gov/ct2/show/NCT02646371

%5 Safety and reactogenicity of bioconjugate vaccine to prevent Shigella. https://clinicaltrials.gov/ct2/show/NCT01069471

% Immunogenicity and safety of S. flexneri 2a-S. sonnei bivalent conjugate vaccine in volunteers aged from 3 months to 5 years
old. https://clinicaltrials.gov/ct2/show/NCT04865497

2 A study to determine if a new Shigella vaccine is safe, induces immunity and the best dose among Kenyan infants. https://
clinicaltrials.gov/ct2/show/NCT04056117
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Ta6nuua 4. BakuMHHbIe KAHAMAATbI ANS NPOdUNAKTUKM LWKrenses3a Ha OCHOBe BeIKOBbIX aHTUTEHOB
Table 4. Protein antigen-based vaccine candidates for the prevention of shigellosis

MyTb BBEAE-
Hus. Bospacr
YYaCTHUKOB
HaumenoBanune
. Craama KNMHWYECKMX | KJIMHMYECKUX
BaKLMHHOTO Paspa6otumnk [OeiicTByloLiee BewwecTso . . UcTouHmk
npenapara Developer Active ingredient MCnbITahuA SRR A Reference
X Clinical trial status Route of
Vaccine name . .
administration.
Age of trial
participants.
Invaplex 50 KomaHpoBaHue Me- MakpoMonekynspHblii KOM- | 3aBeplieHa MHTpaHasane-  [40]
OVMUMHCKMX uccnepno- | nnekc O-nonucaxapuaa S. Il ctapus KU (per. HO. CHocka?®
BaHwWi u pa3pabotok  flexneri 2a wtamm 2457T n N2 NCT00485134) B3pocnbie ot Footnote?
apmuu CLUA, CLLA 6enkos IpaB, IpaC u IpaD Phase II: completed 18 no 45 net
U.S. Army Medical A macromolecular complex (ClinicalTrials.gov Intranasal.
Research and containing O-polysaccharide | identifier Adults (18-45
Development of S. flexneri 2a strain 2457T | NCT00485134) years)
Command, USA with IpaB, IpaC, and IpaD
proteins
InvaplexAR KomaHpoBaHue me- MakpomonekynspHbii 3aBeplueHa MHTpaHasanb- | CHocka®
LUUMHCKKUX uccnepo-  komnnekc O-nonucaxapupa | ctagus KU (per. Ho. Footnote?”
BaHui 1 pa3pabotok  S. flexneri 2a wtamm 2457T N2 NCT02445963) B3pocnbie oT
apmum CLUA, CLLIA n 6enkos IpaB, IpaC Phase I: completed 18 no 45 net
U.S. Army Medical A macromolecular complex (ClinicalTrials.gov Intranasal.
Research and containing O-polysaccharide | identifier Adults (18-45
Development of S. flexneri 2a strain 2457T | NCT02445963) years)
Command, USA with IpaB and IpaC proteins
InvaplexAR- MporpamMma cooTBeT- = MakpoMoneKynsipHblii 3aBeplieHa BHyTpuMbIwey- = CHocka*®
DETOX CTBYIOLMX TEXHO- KOMMNeKC feaueTunmpo- | ctapus KU (per. HO. Footnote*

noruii B obnactu

BaHHOro O-nonwcaxapwua,

N2 NCT03869333)

B3pocnbie ot

3 paBOOXpaHEeHUS, reHeTU4yecKn aTTeHympo- Phase I: completed 18 no 50 net
CLA BAHHOMO NyTeM yaaneHus (ClinicalTrials.gov Intramuscular.
Program for reHa msbB myTaHTHOro identifier Adults (18-50
Appropriate wrammMma S. flexneri 2a un NCT03869333) years)

Technology in Health,
USA

6enko. IpaB, IpaC

A macromolecular complex
containing under-acylated
O-polysaccharide of S.
flexneri 2a mutant strain,
genetically attenuated by
deletion of msbB, with IpaB
and IpaC proteins

lpumeyaHue. KN — KnuHuyeckue nccnenoBaHuns.

BakuuHHbIEe KaHAUAATblI HA OCHOBE

6€enKOoBbIX aHTUFreHOB U KOMOMHUPOBaHHbIE
BaKLMHHbIE Nnpenaparbl

OpHUM M3 NepcnekTUBHbIX HanpaBneHuii B obna-
CTu pa3paboTku BaKLMHHbIX NpenapaTos, obecne-
YMBAKOLLMX NEepeKPeCTHYIO 3aWwmTy NpoTus Shigella
spp., ABnseTCca co3faHune cybbeLMHUYHbIX BAKLMH
Ha ocHoBe |pa-6enkoB MAM KOMMAeKca NMMNOMNou-
caxapupos Shigella spp. v Ipa-6enkos (Tabn. 4) [40,

41, 46]. NMpenapart InvaplexAR-DETOX (PATH, CLLA)
Ha ocHoBe O-nonucaxapupa S. flexneri 2a v 6en-
koB IpaB u IpaC B dase | KM npoaeMoHcTpmpoBan
BbICOKYH MMMYHOT€HHOCTb U 6e30MacHOCTb, OTMe-
YeHa MHAYKUMA BbIPpaXEHHbIX aHTUTENbHbLIX OTBE-
TOB K TpEM OCHOBHbIM KOMMOHEHTAaM BaKUWHHOIO
kaHguaaTa (O-nonucaxapug, IpaB v IpaC 6enkn).

AKTMBHO pa3BMBaeTCs Hanpae/jeHWe MoucKa
HOBbIX, Hanbonee MMMYHOI€HHbIX BaKLUWHHbIX

28 Shigella flexneri 2a Invaplex 50 vaccine dose finding and assessment of protection. https://clinicaltrials.gov/ct2/show/

NCT00485134

29

old. https://clinicaltrials.gov/ct2/show/NCT04865497

Immunogenicity and safety of S. flexneri 2a-S. sonnei bivalent conjugate vaccine in volunteers aged from 3 months to 5 years

30 A study to determine if a new Shigella vaccine is safe, induces immunity and the best dose among Kenyan infants. https:/

clinicaltrials.gov/ct2/show/NCT04056117

1 Dose escalating study of intramuscular Invaplex[AR-DETOX]. https://clinicaltrials.gov/ct2/show/NCT03869333
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MepcnekTuBHbIE HanpaBaeHUs pa3pa60TKM BaKLMHHBIX NpenapaToB AnA NpoduUNaKTUKKU Wwurennesa

KaHOAMOATOB Ha OCHOBE 6eNKOB HAPYXHbIX MEM-
6paH Shigella spp. [39], B TOM uMcae C NOMOLLbLO
TexHonornu obpaTHOM BaKUMHONOIMK (reverse
vaccinology) [47].

BaxHbIM HanpaBneHueMm aBnseTcsa paspaboTka
KOMOMHMPOBAHHbIX BaKUMH AN NpodUNaKTUKK
wurennesa u Apyrux 6akTepuanbHbIX KULWEYHbIX
nHbekumnn. UccnepgoBaHua B obnactu paspabot-
KU XUBbIX aTTEHYMPOBAHHbIX BaKUMH MPOTUB UH-
dekuunn, Bbi3biBaeMbix Shigella spp. U 3HTEPOTOK-
cureHHboiMm wrtammamm E. coli (ETEC), pocturam
-1l da3 KW*? [31]. XKnuBas aTTeHyMpoOBaHHAsA Bak-
LUMHA NpoTuB MHdEKUWi, Bbi3biBaeMbIX S. sonnei
n Salmonella typhi, u KOHBIOrMPOBAHHAs BaKLM-
Ha NpoTuB MHdeKLMi, Bbi3biBaeMbix Shigella spp.,
ETEC, Campylobacte jejuni, HaxoaaTcsa Ha 3Tane Ao-
KIMHUYECKUX UCNbITaHU [48].

Hapsaany c acnektammn 6e30nacHOCTM U UMMYHO-
reHHOCTM BaKUMHHbIX KaHAWAATOB, CYLECTBEHHYIO
ponb B npouecce pa3paboTkM HOBbIX NpenapaToB
urpaet gapmako-akoHomu4yeckas 3QPeKTUBHOCTb
UX NpUMeHeHus. AHaNu3 NoTeHUMaNbHOM coumanb-
HO-3KOHOMMYECKON 3hPEKTUBHOCTM BaKUMHALMM
npoTuB wwurennesa B 79 cTtpaHax C BbICOKOW 3Mnu-
[EeMUONOrMYecKom Harpy3Kom (CTpaHbl CO CpefHUM
M HU3KMM YPOBHEM A,0X0A3), NPOM3BEAEHHbIN Ha OC-
HOBaHWM MOAENU, BKAKOYAKOLWeEN faHHblE N0 UMMY-
HM3auuu getei B Bo3pacTe Ao 5 net (c addekTms-
HocTblo 60%) M oxBaTbiBatOLLEN NEpUOA BpeEMEHMU
B TeyeHue 10 net nocne ee npoBeaeHuUs, nokasan,
4YTO BaKLUMHALMG MOXeET NpeaoTBpaTuTb bonee 52%
[eTCKMX CMepTen, Bbi3BaHHbIX wurennesom [49].

3ak4eHune

Ha ¢oHe HenpepbiBHO BO3pacTawoLwwen yCTONYM-
BoCTM Shigella spp. K aHTUMUKPOBHBIM MpenapaTam
Hanbonee 3 PeKTUBHLIM CNOCOOOM CAEpPXMBAHMUS
pacnpocTpaHeHus urennesa SBASETCS UMMYHU-
3auus Hacenenus. OQHAKO BaKUMHONPOdUNAKTUKA
3TOW MHbEKLMN He HOCUT NOBCEMECTHbIN XapakTep.
HeB3upas Ha cywecTBeHHble GMHAHCOBbLIE MOTOKM
¥ YCUNUS 3HAYUTENIBHOTO KOMYECTBA Hay4YHbIX KO-
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KoHdAuKT uHTepecoB. ABTOpbI 3a5BAAOT 06 OTCYTCTBUM
KOH(NMKTA MHTepecoB, TpebytoLlero packpbiTusa B AaH-
HOWM cTaTbe.
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