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AHHOTAINA

Bsedenue. 3a601meBaeMOCTb SHTEPOBUPYCHBIM MEHUHINTOM B ExaTepuHOypre f0/IT0 MpeBblllIana CpeJHIe IToKa-
3arenu 1o Poccun. B pesynbrare caHMTapHO-TPOTUBOINUAEMIUIECKUX U OTPAHNYUTENbHBIX MEPONIPUATUI, CBA3aH-
HbIx ¢ mangemueit COVID-19, npousomto cHibKeHue 3a60/1eBaeMOCTH, YTO IIPUBEJIO K COKPAIIEHUI0 HVPKY/ISI{UN
HETIO/IMIOMIE/TUTHBIX SHTEPOBUPYCOB U CO3LA/I0 PUCKI AJIsI BO3OOHOB/IEHNISI PasBUTHSI HEOIATOIIPUATHOI SIMUICUTY-
aIyy IOoC/ie CHATY OrpaHIYeHMIt.

Lenv pabomvl — IPpOBECTU CPABHUTENbHbIN aHATIN3 HEIIOMMOMMEINTHBIX 9HTEPOBMPYCOB, BbIeIeHHbIX B Exa-
TepuHOypre 0T OOIBHBIX SHTEPOBUPYCHBIM MEHMHIUTOM [0 ¥ Hocye nagemun COVID-19.

Mamepuanvt u memoouvl. [eHOTUNIPOBaHYE ITOTIOKUTENBHBIX 00pa3LioB (IMKBOpa, Ma3Ka U3 3eBa, (eKasuii)
OT OOJIbHBIX CepO3HBIM MEHUHIYTOM IIPOBOAMIIN C IIOMOLIbI0 cepBuca BLAST, ananmuaupys HyKIeoTUIHYIO IOC/IeRO-
BaTe/IbHOCTD, KORUPYoLLyIo 6emoK VP1. MHOXeCcTBeHHOe BbIpaBHIBaHMe U GUIIOTeHeTUYeCKMIT aHa/IN3 IIPOBOIN
B IporpaMMHOM obecredeHnyt MEGA.

Pesynvmamot. B 2022 1. moc/ie CHATUS OTPaHNINTENbHBIX MEPOIIPUATHIL 3200/1€BAEMOCTb SHTEPOBUPYCHBIM Me-
HUHIUTOM B Exarepun6ypre Bospocia B 10 pa3 10 cpaBHEHUIO € IpeRbIaymM rogoM (3,390 Ha 100 ThIc. sXuTerneit),
HO OCTaBaJach B 6,5 pa3 HIDKe CpeHeMHOrojleTHero ypoBHs (22035 Ha 100 Thic. Hacenenus). OOHapy>KeHbl 7 TUIIOB
HEIIO/IMOMIE/IUTHBIX 9HTepoBuUpycoB: 2 Buma A (Coxsackievirus A4, Enterovirus A71) u 5 sunos B (Coxsackievirus
A9 u B2, Echovirus 6,7, 9). Ilo pesynbratam nuguposan Coxsackievirus A9, 3a koTopsiM crefoBan Echovirus 6.

Obcysoenue. B 2022 1. Coxsackievirus A9 mpeobnafan B CTPYKType SHTEPOBUPYCHOTO MEHMHIUTA, He SIB/IAACH
AMUEMUYECKN 3HAYUM 1 PefIKO OOHAPY>KUBAICA B IMKBOPe 60MbHBIX. Echovirus 6, BTOpOII 10 4acTOTe 0OHAPY>KeHNs,
ABJIAETCA XapaKTePHBIM /A YpanbcKoro defepanbHoro okpyra. Ocrambhble Bupychl (Coxsackievirus A4 v B2, Echovirus
7 n 9, Enterovirus A71) Taxoke BBIAB/LUIICH Y ITALMEHTOB C SHTEPOBYPYCHBIM MEHMHIUTOM fio mangemuy COVID-19.

3axmiouenue. ITocre orMeHbl Bcex MeponpusTuit mocie nanpemuyt COVID-19, B 2022 1. 3a6071€BaeMOCTb 9HTe-
POBUPYCHBIM MeHMHIUTOM B ExaTepnHOypre Bo3pocia 3a C4eT BOCCTAHOBJIEHNMS UVMPKY/ISALNY HEIOTMOMUETUTHBIX
SHTEPOBUPYCOB.

KiroueBble cnoBa: HENONMMOMMENUTHBIE SHTEPOBMPYCHI, SHTEPOBMUPYCHbII MeHUMHIUT, Coxsackievirus A9,
Echovirus 6

DuHaHcupoBane. PaboTa BBIIIOTHEHAa B paMKaX TOCYAapPCTBEHHOTO 3a/JaHNA Ha BBIIIOJTHEHNE HAyYHO-UCCTIe-
AOBATEIbCKNUX, OINBITHO-KOHCTPYKTOPCKNX U TEXHOTOTMYECKUX pa60T «HPI/IMCHCHI/Ie METO[JOB BBICOKOIIpOU3BOAM -
TE€IbHOI'O0 CEKBEHVPOBAHNA HYKJIEMHOBBIX KMC/IOT B MOIEKY/IAPHO-TEHETMYIECKOM MOHUTOPMHIC€ OVPKY/IALNN SHTE-
poBupycoB B YpanbckoM depepaTbHOM OKpyre 1 3anagHor Cubupu» (perncTpanyonHbiil Homep 121041500041-1).

KOH(l)}II/IKT WHTEPECOB. ABTOpr 3asABIISAIOT 00 OTCYTCTBIUM ABHBIX M MIOTEHIMIA/IbHBIX KOHCbHMKTOB MHTEPECOB.
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CooTBeTcTBYEe MPUHINIAM 3TUKN. VIccremoBaHme OfOOpeHO /TOKanbHBIM 3TMdeckuM kKomurtetom Dene-
PaIBHOTO Hay4YHO-MCCIENOBATENbCKOTO MHCTUTYTA BUPYCHBIX MHpeKmit «Bupom» PocnorpebHangsopa (mporokon
Ne 3 ot 24 nions 2022 r.). inbopMmupoBaHHOE TOOPOBOIBHOE COTIACHe HMALMEHTOB WV MX 3aKOHHBIX [IPEICTABUTE-
JIEVI TTOJTyY€HO MEIMIVHCKMM OPTraHM3alUsIMy, OKa3bIBaBIIMMI IIEPBUYHYIO MEIMKO-CAHUTAPHYIO IIOMOLIb.

[ muTupoBaHa: OTUONOIMYeCKast CTPYKTypa SHTePOBUPYCHOTO MeHMHIMTa B ExaTepuHOypre o u mocie
nangemun COVID-19 / I1.K. Crapukosa, P.O. beikos, T.M. Utauu [u ap.] // Ypanbckuit MERMIIMHCKII X YPHAL.
2024.T. 23, Ne 3. C. 26-35. DOL: https://doi.org/10.52420/um;j.23.3.26. EDN: https://elibrary.ru/FBTKTO.
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Abstract

Introduction. The incidence of enterovirus meningitis in Ekaterinburg has long exceeded the average in Russia. As a
result of sanitary, anti-epidemic and restrictive measures related to the COVID-19 pandemic, there was a decrease in mor-
bidity, which led to a reduction in the circulation of non-polio enteroviruses and created risks after lifting of restrictions.

The purpose of the study is to conduct a comparative analysis of non-polio enteroviruses isolated in Ekaterinburg
from patients with enterovirus before and after the COVID-19 pandemic.

Materials and methods. Genotyping positive samples by sequencing VP1 gene (cerebrospinal fluid, nasopharyn-
geal, faeces) from patients with aseptic meningitis was performed using the BLAST service. Multiple alignment and
phylogenetic analysis were performed using the MEGA software.

Results. In 2022, after lifting restrictive measures, the incidence of enteroviruses in Ekaterinburg increased
10 times compared to the previous year (3,390 per 100 thousand inhabitants), but remained 6.5 times lower than the
long-term average (22,035 per 100 thousand population). 7 types of non-polio enteroviruses were detected: 2 species A
(Coxsackievirus A4, Enterovirus A71) and 5 species B (Coxsackievirus A9 and B2, Echovirus 6, 7, 9). Coxsackievirus
A9 dominated, followed by Echovirus 6.

Discussion. In 2022, Coxsackievirus A9 prevailed as the predominant type in enterovirus, was not epidemio-
logically significant and was rarely found in the cerebrospinal fluid samples. Echovirus 6, the second most frequently
detected, was characteristic of the Ural Federal District. The remaining viruses (Coxsackievirus A4 and B2, Echovirus
7 and 9, Enterovirus A71) were also detected in patients with enterovirus before the COVID-19 pandemic.

Conclusion. After the cancellation of prophylactic measures after the COVID-19 pandemic, the incidence of
enteroviruses in Ekaterinburg during 2022 increased due to the restoration of circulation of non-polio enteroviruses.

Keywords: non-polio enteroviruses, enteroviral meningitis, Coxsackievirus A9, Echovirus 6.
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BBenenue

OHTepoBMpyCchl (9B) OTHOCATCA K MHOTOYMCIIEHHOMY CeMeicTBY Picornaviridae, pomy
Enterovirus, n IpefcTaBIAIT co00it Menkne 6e3000104eyHble BUPYCHI YeIOBeKa U >KMBOTHBIX
C TEeHOMOM B BIJIe OJJHOIIETIOYEeYHOI ITOJIOKUTeNbHOI pubonyknenHoBoit kucnorel (PHK). 9B ye-
NoBeKa noppaszensioT Ha 4 Buzia (A, B, C, D) u 6onee 100 cepoTunos. TumoBeIM peficTaBUTENIEM
popa saBnsAeTcsa Bupyc nomomuennta (sup Enterovirus C, tuner 1-3). OctanpHble OB BbiieieHbI
B I'PYIITy HEIIOMOMMETUTHBIX SHTepoBupycos (HII9B) [1].

AKTyanbHOCTD TpOO/IEeMBl 9HTEPOBMPYCHBIX MHGekuuit (IBV) ompenmensercs nepmopm-
YeCKVM BO3HUKHOBEHJEM SINAEMUYECKNX ITO[/beMOB ¥ BCIIBIIIEYHOI 3a00eBaeMOCTy, 00y-
C/IOBJIEHHOVI BBICOKOJI CTEIIeHbIO M3MEHUYMBOCTI BUPYIEHTHOCTY BO30OyAUTENel I OTCYTCTBUEM
cpencts crienunyeckon npodunaktuku (2, 3]. Mudexiun, acconmuposannsie ¢ HII9B, xapak-
TEpU3YIOTCS BBICOKON KOHTArMo3HOCTBIO, MHOTOOOpasyeM KIMHUYECKUX GopM 3aboeBaHMIL,
Hanbojiee TsDKeble M3 KOTOPBIX IIPOTEKAIOT C IOPaKeHMeM LIEHTPAIbHOM HEPBHOM CUCTEMBbI
(THC), a Tak»e BBICOKOJ 4YaCTOTON 6€CCUMIITOMHOTO BUPYCOHOCUTEbCTBA [2].

Haubonee pacipocTpaneHHoit KuHndeckoit dpopmoit OBV, mporekaroieit ¢ mopakeHuem
ITHC, sBnsieTcs cepO3HBIil SHTEpOBUPYCHBIN MeHMHIUT (OBM), 4TO mO3BO/IAET paccMaTpuBaTh
3Ty NATO/NOTMI0 KaK OJHY M3 NPUOPUTETHBIX [/I M3YyYEHUs B CUCTEME 3MUAEMUOIOTNYECKOTO
Hazi3opa 3a OBU [4].

MoneKynsapHO-3IMAeMUOTIOTMYeCKIII MOHUTOPUHT 3aboneBaeMoct OBM B Exatepnu6byp-
re ocymectsisercs ¢ 2010 . C aToro BpeMeHy nokasareny 3aboneBaeMocT 1o CBepyIOBCKOI
o6acTy B rofipl dNNieMIdecKkoro Hebmaromnonyuns B 5-10 pas npesbimany cpegaue o Poccun
(puc. 1), a 3aboneBaemoctb 9BM B ExarepnHOypre exkerofiHo IpeBbllajaa 061acTHbIE TOKa3aTen
IIPMMEPHO B 2 pasa.

35

g

3

=

g 30 1

=) " . PRI

i 25 ,' ‘\ P z T -~

8 20 - ) ' .

g 1 . 4 1‘

[} [

s 15 l, A3 . I

2 . N . [}

3] . N ) )

=} .

Z 10 . vt s

g ’ . [}

2 | S -I . [y

S s L

- ] L

el 0 > - P
Tonsr 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ExarepunOypr 6,59 6,09 | 18,19 | 28,94 16,89 | 7,26 @ 23,29 | 27,72 | 25,55 | 21,77 | 0,78 0,32 3,39
Poccus 1,45 1,78 1,46 | 502 224 205 299 343 216 2,16 009 0,12 098

Puc. 1. lunammka 3a60/1eBaeMOCTHU SHTEPOBUPYCHBIM MeHUHIUTOM B Poccun u Exatepun6ypre
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Haubonpime mokasarenu 3abomeBaeMoCTH peructpuponanuch B 2013, 2016 n 2017 rr.
(29,92; 22,11 u 27,58 Ha 100 ThIC. Hace/meHNsI COOTBETCTBEHHO). 3a nepuop HabmoneHus HIIOB,
oOHapy>keHHbIe B JIMKBOpPe OOBbHBIX, ObUIN IIpefcTaBIeHbl 19 cepoTnnamy Buia B, B ocHoBHOM
Echovirus. Kpome toro, 6bu1 BoisiBieH Coxsackievirus A9, KOTOPBI €XerogHO IPUCYTCTBOBAI
Cpenyi TeHOTUIIMPOBAHHBIX IITAMMOB. TUIIOBOJ COCTaB OCHOBHOI MacChl BBLAB/ISIEMBIX BO30OY/I-
Te/lell Ha MPOTSDKEHUM Iepyofa HaOJIofileHNsl He IpeTepIeBal CYIeCTBEHHBbIX M3MeHeHuit [5].
B 2012 r. nogbem 3aboneBaeMocTy 6611 acconuupoBad ¢ Echovirus6, B 2013-2017 rT. LOMMHUPY-
IOIIVM 9THOMOrMYeckuM arearoM 9BM 6bu1 Echovirus 30 [6-8], a B 2019 1. cpegu Bo36yauTeneit
9BM pomunnposanu Echovirus 9 u 30 [9].

B 2020-2021 rr. oTMe4eHO becrpelefieHTHOe CHIDKEHME PerMCTPUPYyeMoit 3a60/1eBaeMoCTI
HIISB (0,78 n 0,32 Ha 100 ThIC. Hace/IeHN COOTBETCTBEHHO). [Ipy aTOM mpocexnBanach 4erT-
Kas CBA3b MEX]Y Hava/IoOM IPOTUBOSNNUAEMUYECKUX MeponpuaTuii B mapre 2020 I., CBA3aHHbIX
¢ maHpeMuert kopoHaBupycHoit iH@ekuuu 2019 r. (anen. Coronavirus Disease 2019, COVID-19),
U (paKTHYeCKVM IIpeKpaleHyeM perucrpauym saboneBaemMocty OBM. TunmdyHoro neTHe-oceH-
Hero nojgbeMa 3abonesaemoctyt OBV He Habmomanoch Kak B 2020 1., Tak 1 B 2021 1.

V13 BbIlIeCKAa3aHHOTO C/IeflyeT BBIBOZ O TOM, YTO B pe3y/bTaTe peann3aluy CAaHUTapHO-IIPO-
TUBO3NNU/IEMIYECKUX ¥ OTPAHNYUTEIbHBIX MeponpuATuii B nepuog nangemMun COVID-19 npo-
U3O0IIJI0 pe3Koe CHIDKEeHMe YPOBH:A ecTecTBeHHON nupKynanun HIIOB cpenn nacenenus. Takaa
HeOoOBbIYHasA CUTyalMsi TpebyeT OCMBICTIEHVS B IUIAaHE OLIEHKM BO3MOXXHBIX HOCNIENCTBUI, I1O-
CKOJIbKY 3aboseBaeMocTb IBJI ABAeTCA MUIIb MalIoil BUAVMON 4acTbIO CKPBITON LVMPKY/IALNAN
cmaboBupynenTHoIx HIIOB cpenn 3mopoBoro HaceneHus, NOAREP)KMBAIOLEIl COCTOSHME OTHOCK-
TEIBHOTO SNVJIeMIOIOIMYECKOTO OIaroIoydns, PenATCTBYA pacpOCTPAaHEHNIO B ITOIY/IALVIN
BBICOKO BMPY/TIEHTHBIX 3MMI/IEMUYECKUX IITaMMOB. Pe3koe CHIDKeHMe NUPKYIALNN B L€JIOM SIB-
JISIeTCS TIPEAIIOChIIKON HeOTaronpyATHOIO PasBUTHA SIVAEMIOTOINYECKON CUTYAllMM B CITydae
umnopranuu mramMmoB HII9B, BUPYZIeHTHOCTh ¥ KOHTAarMO3HOCTb KOTOPBIX MOXKET BapbUpPO-
BaTbCs B IIMPOKMX Ipepenax [10-12].

ITenp pabOTHI — IPOBECTV CPAaBHUTE/IBHBIN aHA/IN3 CIIEKTPA HeIIO/IVIOMIE/TUTHBIX BIPYCOB,
BBIIe/ICHHBIX B ExaTrepnHOypre oT 60/IbHBIX 9HTEPOBUPYCHBIM MEHVHIVITOM B IIEPYOJBI 1O U 110-
cne maugemun COVID-19.

Marepuanbl 1 METOIBI

Ilna ananu3sa saboneBaemoctyt DBV ucnonb3oBaHbl JaHHBIE GOPMBI TOCYAAPCTBEHHOTO CTa-
TucTU4YecKoro HaomopeHns Ne 2 «CpeeHus 06 MHPEKIMOHHBIX U apa3UTaPHBIX 3a00/IeBaHNU-
ax»' mo ExarepunoOypry 3a 2010-2022 rr.

Bripenenne BupycHoit PHK us nccnenyemoro marepuana 60mbHbIX (ekait, Ma3ka U3 I7I0T-
KU, JIMKBOPA) IPOBOAVIN C MCIIONIb30BAaHMEM KOMIUIeKTa peareHToB «PVIBO-mpemn» cormacHo
VHCTPYKIVM IpousBoputens (LleHTpanbHBI HayYHO-MCCIENOBATe/IbCKII HCTUTYT SMNUIEMMI-
onoruy, MockBa). Peakijuio oOpaTHON TpaHCKPUIILINY, ITOTYBIOXKEHHYIO MONTVMMEPAasHYIO Liell-
Hylo peakuyio (ITIIP) m cexBeHMpoBaHVe HYKJICOTMIHBIX IIOCTIEfOBAaTENIbHOCTEN (parmMeHTa
rera VP]I no CaHrepy IpoBOAVIIN [I0 paHee ONMCAHHON MeTofuKe [13].

! O6 yrBepxpenun popM demepanbHOro CTAaTUCTUIECKOTO HAOTIONEHNA C YKa3aHMAMIU 110 X 3aIIOJTHEHUIO

st opraumsanyy OegepanbHOIT CIy>KO0IT 110 HAa30PY B cpepe 3aIUThI IPaB MOTPeOuTeeN 1 6/1aronony s 4eno-
Beka (pefiepasbHOrO CTATUCTUYECKOTO HAOMIOEHNS 32 CAHUTAPHBIM COCTOsIHIEM CyObekTa Poccuiickoit Pemeparyum :
npuka3 Poccrara ot 29 pmek. 2023 r. Ne 710 // KonrypHopmarus. URL: https://clck.ru/3AizKv (mara o6pamenns:
28.02.2024).
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[eHOoTHMNVIpOBaHME OOHAPY)XEHHBIX SHTEPOBUPYCOB IIPOBOAVIN C IIOMOIIBIO IIPOTPaMMBI
BLAST' MeTomoM CpaBHMTEIBHOIO aHalM3a HYK/ICOTVIHBIX ITOC/TIEJOBATEIbHOCTEN, ITOy4eH-
HBIX IIOCJIe CeKBEHJMPOBAHNA aMIUIMKOHOB, C IIOC/IEIOBATEIBHOCTAMM I'€HOMOB SHTEPOBUPYCOB
13 MeX/[YHapOIHOIT 6a3bl reHeTNYecKuX JaHHBIX GenBank. OuoreneTnyeckuit aHanms mpoBo-
Anm 4epes nporpaMMHoe obecriedenuie MEGA?, i KacTepusanyy MCIO/Ib30BaIi METOJ, IIPY-
coenyHeHns 6mokarimero cocena (anen. Neighbor-Joining Method) ¢ reneparnueit 1000 nceBzo-
HOBTOpHOCTE [14-16].

VccnenoBaHue SABIATOCh 06CEPBALVIOHHBIM, aHAIM3MPOBA/IIICh KOMYECTBEHHBIE IUCKPET-
Hble (YVCIO CydaeB 3a00/IeBaHNMA) M KaueCTBEHHbIE KaTeropuaabHble IIepeMeHHbIe (JVarHO3bI
IALMeHTOB, TeHOTUIIBI 0OHAapY>KeHHbIX Bo3bynutereli). [lokazarenu 3abonmeBaeMOCTV CpaBHVBA-
JIVL C UCTIONIb30BAHVEM TeCTa, OCHOBAaHHOTO Ha pacupepenenyy Ilyaccona. [l onvcanns JaHHBIX
0 3a00J1eBaeMOCT! BBIYNCILAIN CpefjHee 3HaueHMe, IIOCKONIbKY paclpefe/eHne ObUI0 HOpMalb-
HbIM (gBycTOpoHHMIT TecT lllampo — Yuika, p = 0,12, Hy/eBas ruIoTes3a 0 HOpMaTIbHOCTHU Pac-
IpepeneHys NpuHUManach npu p > 0,05). Cratuctudeckas o6paboTka IpoBOAMIACh B cpefe R
Bepcun 4.3.1 (R Core Team, 2023).

PesynbraTbl

B 2022 r. B Exarepun6ypre nokasatens 3aboneBaemoctyt 9BM coctasn 3,39 Ha 100 ThIC. X1-
tentelt (57 cimydaes), 4To B 10 pa3 BbIlle IOKasartess npenbiayiiero roga (p < 0,0001) u B 6,5 pas
HIDKe 110 CPaBHEHVIO CO CPeJHEMHOTO/IETHMM YPOBHEM 3a00/1eBaeMOCTH B IIePYOJ, O ITaHAEeMUU
COVID-19. Cpenu 3a6omeBinx 83 % cOCTaBIIsIIN IETU B BO3pacTe 1o 14 neT.

/3 44 06pa3uoB KIMHNYECKOTO MaTepyuana 601bHBIX DBM, B KOTOpBIX Obla 0OHapy>keHa
PHK 9B, ycnemHoe cekBeHMpOBaHNe y4acTKa FeHOMa, Kopupyomiero 6enok VPI, yganoch Bbl-
HOMHUTB B 25 o6pasuax (puc. 2).

KonmuectBo mrammos, adc.
0 5 10 15 20 25

Coxsackievirus A4 1IN 2
Enterovirus A71 R 1
Coxsackievirus A9 IIEIEGINGNGNN. 1]
Coxsackievirus B2 R 1
Echovirus 6 I o
Echovirus7 R 1
Echovirus 9 I 3
Enterovirus A 1 IIIEE 3
Enterovirus B | N ——— 22

Puc. 2. Pesynbrarsl reHotunuposannsa HIIOB, Bbienennbix oT 60nbHbIXx OBM B Exarepun6bypre B 2022 T
Cnextp Bo3bynmreneii 6bu1 mpencrasineH 7 ceporunamu HIIOB, m3 xoropeix 2 oTHOCH-

much k Buny A (Coxsackievirus A4, Enterovirus A71) u 5 — x Bupy B (Coxsackievirus A9, B2,
Echovirus 6,7, 9).

' BLAST — Dba3oBblil MHCTPYMEHT IOMCKa IO JIOKaJIbHOMY BbIpaBHUBaHUIO (aHen. Basic Local Alignment
Search Tool). URL: https://clck.ru/3AizyG (mara obpamenus: 28.02.2024).

> MEGA — Moneky/IspHO-9BOIIOLOHHDI reHeTndeckuii anams (auen. Molecular Evolutionary Genetics
Analysis). URL: https://www.megasoftware.net/ (gara obpamennst: 28.02.2024).
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I[Toutn B monoBuHe 06pas1oB 6bu1 BosABIeH Coxsackievirus A9, KOTOPBII Ha IIPOTSYKEHUM BCe-
To Iepyofa HabIOfeHVIA PETY/LIPHO 00HAPYXUBAJICA B IMKBOPe 00bHBIX OBM Kak B TOfbI aIujie-
MIYECKVX ITOf{eMOB 3a00/1eBaeMOCTH, TaK ¥ B TOJbI OTHOCUTEIBHOTO SIUEMIUYECKOT0 6/1aromony-
qyisi (B HEOOMBIIOM IIPOLIEHTE CTy4YaeB), U He sIB/IAETCS SIMAEMIOIOTYeCKY 3HAYMMBIM [5].

®yoreHeTMYECKIIT aHA/IN3 TTIOKA3ayl Haymn4e O/IM3KOPOICTBEHHBIX CBsI3€ll MEXX/Y LITaMMaMI
Coxsackievirus A9 v usonaTamm us fpyrux pernonos Poccuy, BoigeneHupivy B 2009-2017 rr. (puc. 3).
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88
2 @ RUSVEA9279022
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10 Coxsackievirus A9 isolate 708JAR/RUS/2016
Coxsackievirus A9 isolate 558KHK/RUS/2017
Coxsackievirus A9 isolate 464ALVRUS/2017
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8 - Human coxsackievirus A9 isolate CA9-F-1679/N.Nov/RU/2011

Ji Coxsackievirus A9 isolate 4777-Japan
Ci A9 isolate CV-A9 WWTP France 22

Coxsackievirus A9 isolate CVA9 THA/CU2647/2017

Coxsackievirus A9 isolate CVA9/FJFZ463/CHN/2014
Coxsackievirus A9 isolate JX332/2013

Coxsackievirus A9 strain USAIL2015-21010

99 - Coxsackievirus A9 isolate CVA9 BSAS ARG Sep2013

Puc. 3. dunorpamma nsonatos Coxsackievirus A9
(4epHBIMM MeTKaMy 0003HaYeHbI U3OJIATHI, OOHapyKeHHbIe B ExarepnnOypre B 2022 r.)

BropbiM 110 yacToTe BcTpedaeMocTy cpenut Bo3oyaureneit 9BM 6vin Echovirus 6. ®unorene-
TUYECKUII aHa/IN3 IITaMMOB, BbIfje/IeHHbIX B 2022 I. ot 601bHBIX OBM n3 ExatepunOypra, moxa-
3aJI X 67M3KOe POACTBO KaK MEXAY COO0I1, TaK ¥ CO IITaAMMOM, V30T POBAHHBIM B TOM )K€ TOLY
oT 6071bHOTO U3 XaHTbI-MaHCHUIICKOTO aBTOHOMHOTO OKpyTa (puc. 4).
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Puc. 4. dunorpamma usonsatos Echovirus E6 (depHbIMM MeTKaMu
0003Ha4YeHbI N30TIATHL, OOHapy>KeHHble B Exatepun6ypre B 2022 r.)
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Ha ¢unorpamme nokasano, 4to mrammsl Echovirus 6, BeigeneHHble oT 60n1bHbIX 9BM B Exa-
TepuHOYypre u B comnpenenbHOM co CBepAIoOBCKOI 06/1acTbio XaHThI-MaHCUIICKOM aBTOHOMHOM
OKpyTe, IPYIIIUPYIOTCS B KOMIIAKTHBIN K/IacTep, Ja/lIeKO OTCTOSIINIT OT U30/ISITOB, BBI/IE/IEHHBIX
B pasHble rofipl Ha Tepputopyn Poccun. ITonydeHHble JaHHbIE YKA3bIBAIOT Ha IVMPKY/LALINIO 9HTIe-
MMUYHBIX mTaMMOB Echovirus 6 B EkaTepuHOypre u Ha COIpe/ie/bHbIX TEPPUTOPUSIX.

O6cyxpmeHne

EcrectBennyto uupkynauuio HII9B cpenyu Hacenenna MoxXHO paccMaTpuBaTh Kak JVHAMM-
YeCKYIO CUCTeMY, HaXOAILIYIOCA B KBa3MYCTONYMBOM COCTOSTHIY IO MAacIITabaM TPaH3UTOPHOTO
BUPYCOHOCUTENIbCTBA, COCTABY CEPOTUIIOB ¥ COOTHOLIEHNIO aBUPY/IE€HTHBIX IITAMMOB M HITaM-
MOB C YMEPEHHOJ BMPY/I€HTHOCTbIO U KOHTarnO3HOCTBbIO [17], KOTOpbIe BBI3BIBAIOT €XErof-
Hble Ce30HHBIE MTOI'beMbl 3a00IeBa€MOCTY 11 B TO K€ BpeMs 00eCIeuNBaloT 3alUTy IOMY/IALNN
OT BHEIPeHMs ¥ PaclpOCTPaHEHNs BBICOKOBYMPY/IEHTHBIX ITaMMOB [18, 19]. B pesynbrate 6ec-
IpellefleHTHBIX IPOTYBOSIIEMIYECKIX MEpOIIPYATII, HallpaB/IeHHBIX Ha 60pbOy ¢ maHgeMueit
COVID-19, B 2020-2021 IT. BO3HUKIN YCTIOBYA, CIIOCOOCTBYIOIINE CYIIeCTBEHHOMY COKpallle-
HUI0 ypoBHA uupKkynauyy HII9B cpenn Hacenenus u, COOTBETCTBEHHO, PE3KOMY CHIDKEHMIO 3a-
6onesaemoctyu IBVL. ITofo6HbIe yCIOBYSA HEM30€KHO NIPUBOIAT K YBEIMYEHNIO IPOCIONKIA JINII,
BoCIIpuMMUuBLIX K OBU [20, 21]. B aT0li cuTyaunn BO3HMKAET BOIIPOC O TOM, C KaKOI CKOpO-
CTBIO Oy[eT IPOVICXOANTb BOCCTAHOBJIEHNE YPOBHA ecTecTBeHHOI LmpKyanuy HII9B u cextpa
TPAaH3UTOPHOI BUPOGIOPBL. ITOT MPOLECC ABIAECTCS HEYIPaB/IAeMbIM U IIOXO IIPefCcKa3yeMbIM
VISl pa3HBIX TEPPUTOPUIL, IIO3TOMY BOIIPOCHL, CBSI3aHHBIE C KPAaTKOCPOYHBIMM, TeM Oojiee JOJro-
CPOYHBIMM, IIPOTHO3aMJ PasBUTHA SMUAEMIYECKOTo Ipolecca 1o 3abonesaemocty OB, ocra-
I0TCS HepelIeHHbIMN [5].

[IpoBeieHHbIe HaMV MCCIEIOBAHVA II0OKa3alum, 4YTo Ha Tepputopuyu Exarepunbypra mocie
OTM€HBI IIPOTUBOIMUAEMUYECKNX MEPONPUATUI IPOUCXOANUIO IMOCTEIIEHHOE BOCCTaHOBJIEHME
nupkynagun HII9B cpenu HaceneHmsa, KoTopoe CONPOBOXKIANTOCh YMEPEHHBIM IIOBBIIIEHNEM
ypoBHs 3aboneBaemoctu. CriekTp Bo3Oynureneit 9BM xapakTepn3oBacs pasHO0Opas3yeM reHo-
TunoB. GuIoreHeTMYECKUI aHAIN3 IT0Ka3aJl, YTO JOMUHUPYIOLUIL B 3TMOTOTMYECKON CTPYKType
9BM renoBapuant Coxsackievirus A9 piurenbHoe BpeMs LUPKYIMpyeT Ha Teppuropun Poccun
u CBepJIOBCKOIT 00/1acTU U He SB/IAeTCA SINeMIYeCcK) 3HauMMbIM. BTopoii 1o yactore oOHa-
pyxerns y 6onpHbIX OBM Echovirus 6, m0-BUIVMOMY, ABJIAETCSA SHIEMUYHBIM I TEPPUTO-
pyn Ypanbckoro ¢enepanbHoro okpyra. Ocranpable ceporunsl HIIOB (Coxsackievirus A4 u B2,
Echovirus 7 n 9, Enterovirus A71) o6Hapy>xmBamuch y 60mpHbIX 9BM B rofipl, IpeauecTByome
nangemy COVID-19 [22-25]. BmecTe ¢ TeM Ba)XHBIM HAaOTIOfleHNEM CTalI0 OTCYTCTBUE CPeRn
0OHapy>kKeHHBbIX U30/1ATOB Echovirus 30, KOTOPbII aKTVBHO IVPKY/IMPOBAJI paHee U BbI3BbIBAJI
SMUIEMIYECKIE ITOIbeMBI 3a00meBaeMocTt IBM [26].

3aknroueHne

ITony4yeHnble pe3ynbTaThl CBUIETENbCTBYIOT O MEJJIEHHOM BOCCTAHOBIEHUM LVIPKYIALN
HII9B cpenn Hacenenus ExaTepnHOypra mocjie OTMEHBI IPOTUBOINIEMIYECKIX Mep, IIPEeATIPI-
HATBIX B cBsA3M ¢ ma"gemueit COVID-19. Criextp Bo3bynuteneit 9BM, BbIje/IeHHBIX OT OOIbHBIX
B 2022 1., 6611 IpepicTaBeH cnaboBupynenTHbIMU HITOB, KoTOpbIe IMpPKYIMpOBaI Ha TEPPUTO-
pyn EkatepuuOypra B rogel, npepurectsyomye nangemy COVID-19. Heobxonymo panbHelinree
IIPOCIIeKTVBHOE HabOmoneHue 3a nupkyrsanyeit HII9B B yc1oBuax HeonpeneeHHOCTY OTHOCK-
Te/IbHO OyyIIell TeHOTUIINYECKO CTPYKTYPBI BO3OYIMTeIe L.

32 2024 | Tom23 | Ne3



Original article

Ural Medical Journal

umjusmu.ru

Cmncoxk ncrounnkos | References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Zell R, Delwart E, Gorbalenya AE, Hovi T, King AMQ, Knowles NJ, et al. ICTV virus taxonomy profile: Picor-
naviridae. Journal of General Virology. 2017;98(10):2421-2422. DOL: https://doi.org/10.1099/jgv.0.000911.
Pons-Salort M, Parker EPK, Grassly NC. The epidemiology of non-polio enteroviruses: Recent advances
and outstanding questions. Current Opinion in Infectious Diseases. 2015;28(5):479-487. DOI: https://doi.
org/10.1097/QCO.0000000000000187.

Mehand MS, Al-Shorbaji E, Millett P, Murgue B. The WHO R&D Blueprint: 2018 review of emerging infec-
tious diseases requiring urgent research and development efforts. Antiviral Research. 2018;159:63-67. DOL:
https://doi.org/10.1016/j.antiviral.2018.09.009.

Majer A, McGreevy A, Booth TE Molecular pathogenicity of enteroviruses causing neurological disease.
Frontiers in Microbiology. 2020;11:540. DOL https://doi.org/10.3389/fmicb.2020.00540.

Ustyuzhanin AV, Rezaikin AV, Sergeev AG, Snitkovskaya TE. Impact of molecular-genetic surveillance for
estimation of virulence and epidemicity of non-polio enterovirus strains in population. Journal of Ural Med-
ical Academic Science. 2015;(1):72-76. (In Russ.). EDN: https://elibrary.ru/tsgpgf.

Yarmolskaya MS, Shumilina EY, Ivanova OE, Drexler JF, Lukashev AN. Molecular epidemiology of echovi-
ruses 11 and 30 in Russia: Different properties of genotypes within an enterovirus serotype. Infection, Genet-
ics and Evolution. 2015;30:244-248. DOL: https://doi.org/10.1016/j.meegid.2014.12.033.

Romanenkova NI, Bichurina MA, Golitsyna LN, Rozaeva NR, Kanaeva OI, Cherkasskaya IV, et al. Nonpolio
enteroviruses which caused the rise of enterovirus infection on some territories of Russia in 2016. Journal In-
fectology. 2017;9(3):98-108. (In Russ.). DOI: https://doi.org/10.22625/2072-6732-2017-9-3-98-108.
Golitsyna LN, Zverev VV, Selivanova SG, Ponomareva NV, Kashnikov AYu, Sozonov DV, et al. Etiological
structure of enterovirus infections in the Russian Federation in 2017-2018. Public Health and Life Environ-
ment — PH&LE. 2019;(8):30-38. (In Russ.). DOI https://doi.org/10.35627/2219-5238/2019-317-8-30-38.
Chalapa VI, Rezaikin AV, Usoltseva PS, Alimov AV. Enteroviral infection in Ural Federal District and
Western Siberia: Results of surveillance using molecular techniques. Medical Alphabet. 2020;(18):38-43.
(In Russ.). DOI: https://doi.org/10.33667/2078-5631-2020-18-38-43.

Lee HH, Lin SH. Effects of COVID-19 prevention measures on other common infections, Taiwan. Emerg-
ing Infectious Diseases. 2020;26(10):2509-2511. DOI: https://doi.org/10.3201/eid2610.203193.

Bruggink LD, Garcia-Clapes A, Tran T, Druce JD, Thorley BR. Decreased incidence of enterovirus and nor-
ovirus infections during the COVID-19 pandemic, Victoria, Australia, 2020. Communicable Diseases Intelli-
gence. 2021;45. DOL: https://doi.org/10.33321/cdi.2021.45.5.

Luciani L, Ninove L, Zandotti C, Nougairéde A. COVID-19 pandemic and its consequences disrupt epide-
miology of enterovirus meningitis, South-East France. Journal of Medical Virology. 2021;93(4):1929-1931.
DOTL: https://doi.org/10.1002/jmv.26785.

Nix WA, Oberste MS, Pallansch MA. Sensitive, seminested PCR amplification of VP1 sequences for di-
rect identification of all enterovirus serotypes from original clinical specimens. Journal of Clinical Microbiol-
ogy. 2006;44(8):2698-2704. DOL: https://doi.org/10.1128/JCM.00542-06.

Kumar S, Stecher G, Tamura K. MEGA7: Molecular Evolutionary Genetics Analysis version 7.0 for bigger da-
tasets. Molecular Biology and Evolution. 2016;33(7):1870-1874. DOL: https://doi.org/10.1093/molbev/msw054.
Efron B, Halloran E, Holmes S. Bootstrap confidence levels for phylogenetic trees. Proceedings of the Natio-
nal Academy of Sciences. 1996;93(23):13429-13429. DOL: https://doi.org/10.1073/pnas.93.23.13429.
Kimura M. A simple method for estimating evolutionary rates of base substitutions through comparative
studies of nucleotide sequences. Journal of Molecular Evolution. 1980;16(2):111-120. DOI: https://doi.
org/10.1007/bf01731581.

Noisumdaeng P, Korkusol A, Prasertsopon J, Sangsiriwut K, Chokephaibulkit K, Mungaomklang A, et al.
Longitudinal study on enterovirus A71 and coxsackievirus Al6 genotype/subgenotype replacements in
hand, foot and mouth disease patients in Thailand, 2000-2017. The International Journal of Infectious Di-
seases. 2019;80:84-91. DOL https://doi.org/10.1016/j.ijid.2018.12.020.

Takahashi S, Liao Q, Van Boeckel TP, Xing W, Sun J, Hsiao VY, et al. Hand, foot, and mouth disease in Chi-
na: Modeling epidemic dynamics of enterovirus serotypes and implications for vaccination. PLoS Medicine.
2016;13(2):1001958. DOL: https://doi.org/10.1371/journal.pmed.1001958.

Kobayashi K, Nishimura H, Mizuta K, Nishizawa T, Chu ST, Ichimura H, et al. Virulence of enterovirus
A71 fluctuates depending on the phylogenetic clade formed in the epidemic year and epidemic region. Jour-
nal of Virology. 2021;95(23):e0151521. DOLI: https://doi.org/10.1128/JVI1.01515-21.

Ustyuzhanin A, Rezaikin A, Sergeyev A, Palitsina Ya. Molecular and genetic characteristics of enteroviruses
circulating in Ekaterinburg from 2010 to 2012 among clinically healthy children. MIA Medical Bulletin.
2013;65(4):54-57. (In Russ.). EDN: https://elibrary.ru/qikhml.

Sergeev AG, Ustyuzhanin AV, Rezaikin AV, Alimov AV. Assessment of the epidemiological danger of strains
of non-polio enteroviruses circulating among the population based on the results of molecular genetic

2024 | Vol. 23 | No.3 33



YpanbCkuii MeaULMHCKNIA XypHan
umjusmu.ru

monitoring. The Far Eastern Journal of Infectious Pathology. 2015;(28):20-26. (In Russ.). EDN: https://eli-
brary.ru/umasfj.

22. Ustyuzhanin AV, Rezaikin AV, Snitkovskaya TE, Scryabina SV, Sabitov AU, Hamatova JB, et al. Analysis of
phylogenetic relationships of enteroviruses isolated from patients with serous meningitis in Yekaterinburg
and the Sverdlovsk Region in 2008. Ural Medical Journal. 2011;(13):19-24. (In Russ.). EDN: https://elibrary.
ru/seupxj.

23. Ustyuzhanin AV, Rezaikin AV, Snitkovskaya TE, Scryabina SV, Sergeev AG. Phylogenetic analysis of the
ECHOG6 virus, the causative agent of serous meningitis in the territory of Yekaterinburg and the Sverdlovsk
Region in the period from 2005 to 2012. Public Health and Life Environment — PH&LE. 2013;(9):35-38.
(In Russ.). EDN: https://elibrary.ru/rcrxwx.

24. Broberg EK, Simone B, Jansa J; EU/EEA Member State contributors. Upsurge in echovirus 30 detections in
five EU/EEA countries, April to September, 2018. Eurosurveillance. 2018;23(44):1800537. DOI: https://doi.
org/10.2807/1560-7917.ES.2018.23.44.1800537.

25. Alimov AV, Feldblyum IV, Akimkin VG, Zakharova YA, Sergeev AG, Piterskiy MV, et al. Epidemiological
surveillance and control of enterovirus (non-polio) infection: Current problems and solutions. Ekaterinburg:
Yunika; 2021. 181 p. (In Russ.). EDN: https://elibrary.ru/lywiqc.

26. Ustyuzhanin AV, Rezaikin AV, Sergeev AG, et al. Molecular epidemiology of the ECHO30 virus, the causa-
tive agent of serous meningitis in the Sverdlovsk region in the period from 2007 to 2016. Journal Infectology.
2017;9(2S):73-74. (In Russ.). EDN: https://elibrary.ru/zcxjzf.

NHudopmauus 06 aBTopax

MonuHa KoHcTaHTMHOBHA CTapuKoBa™ — Bpauy-anuaemuonor nabopatopuin HTEPanbHbIX BUPYCHbIX
nHoekumn, ®efepanbHblil HAYYHO-UCCNEA0BATENBCKUA UHCTUTYT BUPYCHBIX MHbeKLMI «Brnpom», EkaTepunHbypr,
Poccua; acnupaHT Kadeapbl MeLULMHCKOM MUKPOBMONOrM U KIMHUYECKOI TabopaTopHOI AMarHOCTUKK, Ypanb-
CKWI rocyfapCTBEHHbIN MEANLIMHCKNIA YHBepcuTeT, EkaTepuHbypr, Poccus.

E-mail: polina.ladygina@yandex.ru

ORCID: https://orcid.org/0000-0002-7664-3059

PomaH Onerosuy BbIKOB — mMnagLunii HayYHbI COTPYAHVK NabopaTopun SHTEPanbHbIX BUPYCHbIX MH)EK-
unin, OefepanbHbIli HAYYHO-UCCNIEOBATENbCKU MHCTUTYT BUPYCHbIX MHGeKLmni «<Bupomy, EkaTtepuHbypr, Poccus.

E-mail: bykov_ro@niivirom.ru

ORCID: https://orcid.org/0000-0003-3868-3225

Tapek MoxamegoBuy UtaHnm — KaHAvAaT OMONOrMYecKnx Hayk, BeayLwnii HayYHblll COTPYAHMK nabopato-
puvK SHTEpanbHbIX BUPYCHbIX UHeKLni, DefepanbHblil HAYYHO-UCCIe[OBATENbCKMIA MHCTUTYT BUPYCHbIX MHbEK-
unin «Brpomy, EkatepuH6ypr, Poccus.

E-mail: itani_tm@niivirom.ru

ORCID: https://orcid.org/0000-0002-2113-6543

BnapgucnaB UropeBuy Yanana — HayuHbIll COTPYAHVK 1ab0OPaTOPUM SHTEPasibHbIX BUPYCHbIX NHOEKLNI,
DepepanbHbI HAYYHO-UCCNEROBATENbCKANA UHCTUTYT BUPYCHbIX MHbeKumin «Bupom», EkatepuHbypr, Poccus;
acnupaHT Kadepbl SNMAEMUONOTNN, COLMaIbHOW MMIeHbl Y OPraHn3aumy rocCaH3NMACyK0bl, YpanbCKui ro-
CY[apCTBEHHbIV MeAVLMHCKNIA yHBepcUTeT, EkaTtepuHbypr, Poccus.

E-mail: neekewa@yandex.ru

ORCID: https://orcid.org/0000-0001-5823-5257

AnekcaHgp MpuropbeBuy CepreeB — JOKTOP MEAULMHCKMX HayK, Mpodeccop, MaBHbI HayYHbI cOTpya-
HUK OoTZena MHAMKaLumM 1 UarHOCTUKM BUPYCHbIX MHGeKUunii, DefepanbHblil HAyYHO-MCCNIef0BATENIbCKUN UHCTU-
TYT BUPYCHbIX UHeKUnin «Brupomy», EkatepuHbypr, Poccus; npodeccop Kapenpbl MUKPOOUONOTN 1 KIIMHNYECKO
nabopaTopHOI AMArHOCTMKM, YpanbCKuii FoCyaapCTBEHHbIV MeAULMHCKUA yHUBepcuTeT, EkateprHbypr, Poccus.

E-mail: sergeev_ag@niivirom.ru

ORCID: https://orcid.org/0000-0002-5784-8673

Onbra MuxainoBHa OneHbKoBa — 3aBeflyloLnin nabopatopriein MoNeKynApHO-61M0I0rMyecknx MeTofoB
nccnepoBaHus, KnuHUKo-grarHocTnyeckuin ueHTp nmenu . b. beliknHa, EkatepuH6ypr, Poccus.

E-mail: dcldvir@mail.ru

ORCID: https://orcid.org/0000-0001-7360-5535

34 2024 | Tom23 | Ne3



Ural Medical Journal

Original article
umjusmu.ru

AnekcaHgp HukonaeBuuy XapuToHOB — KaHAMAAT MeAULIMHCKUX HayK, FMaBHbI Bpay, LieHTp obuiecTBeH-
HOro 340POBbA N MeanLMHCKON NpodurnakTrky, EkatepuHbypr, Poccus.

E-mail: ek-gcmp@mail.ru

AnekcaHgp BnagumupoBuy CeMEHOB — [OKTOP BMONOrMYecknx Hayk, aupektop, OefepanbHblil Hayy-
HO-UCCNeAoBaTENbCKUIN MHCTUTYT BUPYCHBbIX UHdeKUniA «Bupom», EkaTtepuHobypr, Poccus; npopeccop kadenpbl
MUKPOOMONOrnm 1 KINMHU4YecKkom nabopaTtopHON ANarHOCTUKN, YpanbCKUN rocyfapCTBEHHbIN MeANLIMHCKUA YHN-
BepcuTeT, EkaTepuHbypr, Poccus.

E-mail: semenov_av@niivirom.ru

ORCID: https://orcid.org/0000-0003-3223-8219

Information about the authors

Polina K. Starikova™ — Epidemiologist of the Laboratory of Enteral Viral Infections, Federal Scientific Re-
search Institute of Viral Infections “Virome”, Ekaterinburg, Russia; Postgraduate Student of the Department of Mi-
crobiology and Clinical Laboratory Diagnostics, Ural State Medical University, Ekaterinburg, Russia.

E-mail: polina.ladygina@yandex.ru

ORCID: https://orcid.org/0000-0002-7664-3059

Roman O. Bykov — Junior Researcher of the Laboratory of Enteral Viral Infections, Federal Scientific Re-
search Institute of Viral Infections “Virome”, Ekaterinburg, Russia.

E-mail: bykov_ro@niivirom.ru

ORCID: https://orcid.org/0000-0003-3868-3225

Tarek M. Itani — Candidate of Sciences (Biology), Leading Researcher of the Laboratory of Enteral Viral In-
fections, Federal Scientific Research Institute of Viral Infections “Virome’, Ekaterinburg, Russia.

E-mail: itani_tm@niivirom.ru

ORCID: https://orcid.org/0000-0002-2113-6543

Vladislav I. Chalapa — Researcher of the Laboratory of Enteral Viral Infections, Federal Scientific Research In-
stitute of Viral Infections “Virome”, Ekaterinburg, Russia; Postgraduate Student of the Department of Epidemiology,
Social Hygiene and State Sanitary and Epidemiological Service Organization, Ural State Medical University, Ekat-
erinburg, Russia.

E-mail: neekewa@yandex.ru

ORCID: https://orcid.org/0000-0001-5823-5257

Alexandr G. Sergeev — Doctor of Sciences (Medicine), Professor, Chief Researcher of the Department of In-
dication and Diagnosis of Viral Infections, Federal Scientific Research Institute of Viral Infections “Virome”, Ekaterin-
burg, Russia; Professor of the Department of Microbiology and Clinical Laboratory Diagnostics, Ural State Medical
University, Ekaterinburg, Russia.

E-mail: sergeev_ag@niivirom.ru

ORCID: https://orcid.org/0000-0002-5784-8673

Olga M. Olenkova — Head of the Laboratory of Molecular Biological Research Methods, Clinical Diagnostic
Center named after Y.B. Beikin, Ekaterinburg, Russia.

E-mail: dcldvir@mail.ru

ORCID: https://orcid.org/0000-0001-7360-5535

Alexandr N. Kharitonov — Candidate of Sciences (Medicine), Chief Physician, Center for Public Health and
Medical Prevention, Ekaterinburg, Russia.

E-mail: ek-gcmp@mail.ru

Alexandr V. Semenov — Doctor of Sciences (Biology), Director, Federal Scientific Research Institute of Vi-
ral Infections “Virome’, Ekaterinburg, Russia; Professor of the Department of Microbiology and Clinical Laboratory
Diagnostics, Ural State Medical University, Ekaterinburg, Russia.

E-mail: semenov_av@niivirom.ru

ORCID: https://orcid.org/0000-0003-3223-8219

Pykonucs nonyueHa: 13 Hoabpa 2024. OobpeHa nocne peuieH3upoBanua: 3 mas 2024. NMpunata k nybnukauum: 20 mas 2024.
Received: 13 November 2024. Revised: 3 May 2024. Accepted: 20 Mzy 2024.

2024 | Vol. 23 | No.3 35



