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Pe3tome. Ifenvro 5aHHBIX WCCIIEIOBAaHUM SIBIISLIACH
OIIEHKa TPOSBJICHUA SIUAEMHYECKOTO TpoIecca U U3y-
YEHUE ITHOJIOTHYECKOH CTPYKTYphl PECIUPATOPHBIX BU-
pycHbIx nH(pekuunii B CBepanoBckol 001acTH cpean pas-
JMYHBIX BO3pPAcTHBIX rpynn B ce30Hbl 2016-2019 rr. Ma-
mepuanwvt u memoowl. IIpn ananuse 3a001€BaeMOCTHU BbI-
YHUCIISIM CPEAHEMHOTOJIETHHE TTOKa3aTeu To/10BoM 3a00-
JIEBAEMOCTH, OpPJINHAPA, CE30HHOMN U 3MUIEMUUYECKON Hal-
0aBOK, KOTOpBIC BRIpaXkaimd B cirydasx Ha 10 Teicsu Ha-
CeJIeHMs, ONPENeNsuld UX JOJIH B YPOBHE rO0BOH 3a00-
JIEBAEMOCTH, BBIYMCIISUIM TMPOJOIKUTENBHOCTh JIH/IE-
MUH, JIO0JIIO JIUL, BOBJICUEHHBIX B AMMJEMUI0 rpunma. s
YCTaHOBJIEHHUS 3THOJIOTUH PECITUPATOPHBIX BUPYCHBIX UH-
(hexrmii nccaenoBaHbl OMOJOTHICCKUE MaTepHaibl OT 3a-
6onesmux Metonom I[P s BeIsiBIEHUST BO3OynuTenen
rpunna u OPBU. Pezynomamut u év160061. I1oxazano, 4ro
3200J1eBaEMOCTh PECIUPATOPHBIMU BUPYCHBIMH HH(QEK-
LUsAMH y JieTeil Bo3pacTHOU rpynmnsl 0-2 rofa octaBajach
B TEUCHHE BCEX CE30HOB BBIIIIE, YEM B IPYTHX BO3PACTHBIX
rpymnmnax. B nepBblii c€30H 3MUAEMHUYECKOTO IIpoliecca J10-
muHupoBan Bupyc rpumma A (H3N2), Bo BropoM cezoHe
BbisiBIsUIM Bupychl rpunma A (HIN1)pdm09, A(H3N2) u
rpunmna B nunnn Smarara. B Tpetsem cezone npeobdnana-
mu Bupycsl A(HIN1)pdmO09 u A(H3N2).

KutoueBbie c¢jioBa: 3MUAEMUYECKUNA TTPOIECC, ITHOJIO-
TUYecKasi CTPYKTypa, OCTpPbIe PECIUpPaTOPHBIE BUPYCHBIE
WH(DEKIUU, MOJICKYJISIPHO-TEHETHYECKas IMarHOCTHKA

Abstract. The purpose of these research was to assess
the manifestations of the epidemic process and study
the etiological structure of respiratory viral infections in
the Sverdlovsk region among various age groups in the
seasons of 2016-2019. Materials and methods. When
analyzing the incidence, we calculated the mean indicators
of annual incidence, ordinar, seasonal and epidemic
allowances, which were expressed in cases per 10,000
people, determined their shares in the annual incidence
rate, calculated the duration of the epidemic, and the
share of people involved in the influenza epidemic. To
establish the etiology of respiratory viral infections,
biological materials from patients were analyse of PCR
to identify pathogens of influenza and ARVI. Results
and conclusions. It was shown that the incidence of
respiratory viral infections in the group of 0-2 year olds
remained higher than in the other age groups during all
the seasons. A(H3N2) influenza virus was predominant in
the first season of the epidemic process, A(HIN1)pdm09,
A(H3N2) viruses and influenza B virus Yamagata linecage
were detected in the second season. A(HIN1)pdm09 and
A(H3N2) viruses prevailed during the third season.

Keywords: epidemic process, etiological structure,
acute respiratory viral infections (ARVI), molecular
genetic diagnosis
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Brenenue

I'punn u apyrue ocTpble PECHUpPaTOpHbIC BUPYCHBIE
nnpeknun (OPBU) sBisrorcs Bemymied uH(EKIIMOH-
HOU marosorueil B 3abojeBaeMocTd HaceneHus. B stuo-
Joru4eckoil cTpykrype 3aboneBaemoctu OPBU moxkaza-
Ha poJIb BUPYCOB I'PUIIIA, Iaparpuilna, aJeHo-, KOpOHa-,
00Ka-, METAaHEBMO- M PECIHUPATOPHO-CHHLINTHAIBHBIX
BupycoB. IIpu 3TOM B mocneaHue roiasl Ha OO BUPY-
COB HETPUIIIO3HOW 3THUOJIOTUM MPUXOIUTCS OCHOBHAs
YyacTh 3a00ieBaHuidl. B CBSI3M CO CXOXKECTBIO KIMHHYE-
CKOH KapTHHBI PECHHPATOPHBIX 3a00JIeBaHMM, BBI3BAH-
HBIX Pa3IMYHBIMU BO30YAUTENSIMH, OCOOEHHO B CIIydasx
MUKCT-UH()ULIUPOBAHUS, UX AUATHOCTHKA HA OCHOBAHUH
TOJBKO KJIMHUKO-aHAMHECTUYECKUX JAHHBIX HEBO3MOXK-
Ha, YTO MPUBOJIUT B JalbHEHIEM K Hed()(HEKTHBHOCTH Jie-
YeHMs U YIJIMHEHUIO MIepruo/ia BeI3opoBieHus [1, 2].

JlaGopaTtopHass TUarHOCTHKA 3aHUMAET BEAYIIYIO POJb
IIPY MOHMTOPHHIE, I03BOJISIET OLCHUBATh SIHUIEMHYE-
CKHI1 IpoLiecc U NpOBOIUTH CBOEBPEMEHHYIO ITPOTHBOBH-
pycHylo Tepanuto y 3aboneBmux [3, 4, 5, 6].

Leabo DaHHBIX WCCIIENOBAHUH SBISUIACH OIIEHKA MPO-
SIBJICHHS SMUAEMHYECKOTO MpoIiecca U N3ydeHue ITHOIO-
THYECKON CTPYKTYpBI PECITUPATOPHBIX BUPYCHBIX HH(EK-
it B CBEpIIOBCKOM 00J1acTH Cpear pa3IMIHbIX BO3PACT-
HBIX Tpynn B ce30HbI 2016-2019 T

MarepuaJjbl 1 METOAbI HCCJIE0BAHUS

PeTpocneKkTUBHBIN AMUIEMHOIOTUYECKUN aHATIU3 CyM-
MapHoi 3a0oneBaemocTu rpummom 1 OPBU B Cepasios-
CKOH 001acTH MPOBOAMIM MO PE3yJabTaTaM MOHUTOPHPO-
BaHUs MPOSABICHUN SMUAEMUUYECKOTO MTPOLECca U MUKPO-
Oouonormueckoro Mmonutopunra. [Ipu ananusze 3aboneBae-
MOCTH BBIYUCIISIIIN CPEAHEMHOTOJIETHHE TTOKA3aTe! O/10-
BOI 3a00JI€BAEMOCTH, OPANHAPA, CC30HHON U dITHICMUYe-
CKOI Hafi0aBOK, KOTOPbIE BbIpaXkajH B ciaydasx Ha 10 ThI-
csiu HaceneHus. Onpenensan JoiIu KaXI0i COCTaBIIsO-
el (opIuHap, Ce30HHAs M MUJSMHUYECKas Hal0aBKU) B
YPOBHE TOJIOBO# 320071€Ba€MOCTH, BEIUUCIISUTH MTPOIOIKHU-
TEBHOCTH AMHJIEMHUH, JTOJIO JINII, BOBJIEYCHHBIX B DIIH/IE-
MU0 rpunna. B xauectBe pabounx OKyYMEHTOB HCIIOJIb-
30BaH Tof0BbIe 0TueThl QunuanoB ObY3 «lleHTp ruru-

Introduction

Influenza and other acute respiratory viral infections
(ARVI) are the leading infectious diseases in the
incidence of the population. The role of influenza viruses,
parainfluenza, adeno-, corona-, boca-, metapneumo- and
respiratory syncytial viruses in the etiological structure
of the incidence of acute respiratory viral infections was
shown. In recent years, non-influenza etiology viruses
account for the majority of diseases. Due to the similarity
of the clinic of respiratory diseases caused by various
pathogens, especially in cases of mixed infection, their
diagnosis based on only clinical and medical history data
is impossible, which leads to further treatment failure and
a longer recovery period [1, 2]. Laboratory diagnosis takes
a leading role in monitoring, allows you to evaluate the
epidemic process and conduct timely antiviral therapy in
patients [3, 4, 5, 6].

The purpose of these research was to assess the
manifestations of the epidemic process and study the
etiological structure of respiratory viral infections in
the Sverdlovsk region among various age groups in the
seasons of 2016-2019.

Materials and methods

The retrospective epidemiological analysis of the total
incidence of influenza and ARVI in the Sverdlovsk region
was carried out according to the results of monitoring the
manifestations of the epidemic process and microbiological
monitoring. When analyzing the incidence, we calculated
the mean indicators of annual incidence, normal
level, seasonal and epidemic allowances, which were
expressed in cases per 10,000 people. The proportions
of each component (normal level, seasonal and epidemic
allowances) in the annual incidence rate were determined,
the duration of the epidemic, and the proportion of people
involved in the flu epidemic were calculated. As working
documents, the annual reports of The Center for Hygiene
and Epidemiology in the Sverdlovsk Region [1, 7] were
used. Laboratory diagnostic tests were carried out on the
basis of medical institutions of the Sverdlovsk region [8].
To establish the etiology of respiratory viral infections
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eHbI U anuaeMuosiorun B CBepuioBckoii odmactuy» [1, 7].

JlabopaTopHO-IMarHOCTHYECKUE HUCCIIEIOBaHUS TTPOBO-
T Ha Oase J1e4eOHO-TTPO(MITAKTUYECKUX YIPEKICHHUH
CaeptoBckoit oomactu [8].

[yt yCTaHOBIEHHUSI 3THOIOTUH PECTINPATOPHBIX BUPYC-
HbIX nHpeKui B ce30Hb1 2016-2017 rr. (3551 wen.); 2017-
2018 rr. (3776 yen.); 2018-2019 rr. (3698 yen.) ObuTH UC-
CIIe/IOBaHbl OWOJOTHYECKHE MarepHaibl (Hazo(apuHre-
aJbHBIC MA3KH) OT 3a00JICBIITHX.

Ixemparkuus eupycrnoii PHK u npoeedenue peaxuuu
oopamnou mpanckpunyuu. Bupycuyro PHK Beinensiiu
n3 100 MK MepBHYHOrO MaTepuaia ¢ HCIOIb30BaHUEM
KoMMepueckoro Habopa pearenToB «PUBO-mpem». Cuntes
k/IHK mpoBoauiu ¢ ucnosib3oBaHreM HaOOpa PeareHTOB
«Pesepra-L». TIIIP nmpoBoamwin ¢ MOMOIIBI0 KOMMEpYE-
CKUX HAa0OPOB pEareHTOB AJs aMIUIM(PUKALUN U UICHTH-
¢ukanu k/IHK Bupyca rpunma: « AmmmmCenc Influenza
virus A/B-FL» (Bupycs! rpunna tunos A u B), «Amiuiu-
Cenc Influenza virus A-tun-FL» (Bupyc rpunma A(HINT)
n A(H3N2), «AmmumCenc Influenza virus A/H1-swine-
FL» (mammemudeckuii Bapuant Bupyca rpurma A(HINT)
pdm09), «AmmmCenc OPBU-ckpun-FLy» (hRSv, hMpv,
hAdv, hBov, hRv, hPiv 1, 2, 3, 4, hCov) mpousBoacraa
OBYH «IHUW »snupemuonoruny» PocmorpedHaa3o-
pa, Mocksa. s amminuKangy UCIoIb30Ballk PHOOP
RotorGene 6000 (Corbett Research, ABcTpamus).

CrarucTudecKuil aHaau3 JaHHBIX IIPOBOAMIN C UCIIOJIb-
30BaHMEM NPOrpaMMHOrO Takera «Statistica 6». s ka-
YECTBEHHBIX MapaMeTpPOB JBYX HE3aBUCHUMBIX TPy
paccuntbiBaniu kputepuii Chi-kBaapar (y°). 3HaueHme
p<0.05 cunTanu cTaTUCTUYECKH 3HAYMMBIM.

Pe3yabrartsl U 00cyxkaeHUE

DONUIEeMHONIOTHYECKUH aHaIn3 3a00JIeBaeMOCTH JIONIEH
rpunnoM u OPBU cBunerensctByeT, uro B 2016-2017 rr.
B SMUAeMHUYEcKuil npouecc O0buto BoieueHo 10,6% co-
BOKYITHOTO HACEJICHUsl 00JacTH. DnujaeMudeckas Haj-
0aBKka K cymMMapHO# 3abosieBaemoctu rpumnmnom u OPBU
coctaBuia cpemu aeteit 0-2 mer — 371,0+£33,9; 3-6 ner
— 336,0+34,7; 7-14 ner — 95,0+£22,5; 15 net u crapiie
— 63,0+£20.,4 1a 10 THIC.

B smupemuyeckuii cezon 2017-2018 rr. mepebomneno
5,3% HaceneHus. DnujeMuuYecKas Hajq0aBKa K CE30H-
HOI 3a00JIeBaeMOCTH Cpeir AeTel o 2-X JeT Obuta Jo-
CTOBEPHO BBINIE, YeM B MPONUIBIA CE30H M COCTaBHIIA
563,7+40,5; cpenu nereit 3-6 net — 521,14+30,1; 7-14 ner
—256,1+30,1 na 10 teic. Cpeau nun 15 net u crapiue 3a-
6oneBaemocts rpumniioM 1 OPBU Oblna nocToBepHO HUXKE
npouutoro roja (44,8+12,2).

B stunemuaeckuit cezon 2018-2019 rr. rpumnmom u OP3
3a0omeno 5,9% HaceneHus. DnuaeMuUecKas Haa0aBKa K
CE30HHOH 3a00JIeBa€MOCTH CPEAH JIETeH 10 2-X JIeT ObLIa
JIOCTOBEPHO BBIIIE, YeM B MPOILIBIHA CE30H M COCTaBUIIA
516,7434,3; cpenu nereit 3-6 net — 640,1+30,1; 7-14 net
—330,7+30,8 ma 10 Teic. Cpeau mulr 15 neT u crapie 3a-
6oneBaemocTh rpurnmnoM 1 OPBU 6b11a noctoBepHO HIKE
npomwioro roxa (72,6+£9,1).

were analyzed biological materials (nasopharyngeal
smears) from patients in 2016-2017 (3551 patients); 2017-
2018 (3776 patients); 2018-2019 (3698 patients).

Extraction of viral nuclear acids (NA) and conducting a
reverse transcription reaction. Viral NA was isolated from
100 pl of primary material using kit “RIBO-prep”. Synthesis
of cDNA was performed using kit “Reverta-L”. PCR was
performed using kits for amplification and identification
of influenza virus cDNA: “AmpliSens Influenza virus
A/ B-FL” (type A and B influenza viruses), “AmpliSens
Influenza virus A-type-FL” (influenza virus A (HIN1) and
A (H3N2), “AmpliSense Influenza virus A/ Hl-swine-
FL” (pandemic variant of the influenza virus A (HIN1)
pdm09), “AmpliSens ARVI-screen-FL” (hRSv, hMpv,
hAdv, hBov, hRv, hPiv 1, 2, 3, 4, hCov) manufactured by
the Central Research Institute of Epidemiology, Moscow,
Russia. The RotorGene 6000 thermocycler (Corbett
Research, Australia) was used for amplification.

Statistical data analysis was performed using the
software package “Statistica 6”. For qualitative parameters
of two independent groups, the Chi-square ()?) criterion
was calculated. P value <0.05 was considered statistically
significant.

Results and discussion

The epidemiological analysis of the incidence of people
with influenza and ARVI in 2016-2017 indicates that
10.6% of the total population of the region was involved
in the epidemic process. The epidemic allowance to the
total incidence of influenza and acute respiratory viral
infections among children 0-2 years old was 371.0+33.9;
3-6 years - 336.0+£34.7; 7-14 years old - 95.0+£22.5; 15
years and older - 63.0+£20.4 per 10,000.

Inthe 2017-2018 epidemic season 5.3% of the population
was ill. The epidemic allowance for seasonal incidence
among children under 2 years old was significantly higher
than in the previous season and amounted to 563.7+40.5;
among children 3-6 years old - 521.1£30.1; 7-14 years
old - 256.1+30.1 per 10,000. Among people 15 years of
age and older, the incidence of influenza and ARVI was
significantly lower than last year (44.8+12.2).

In the 2018-2019 epidemic season 5.9% of the
population was ill by influenza and acute respiratory
infections. The epidemic allowance for seasonal incidence
among children under 2 years old was significantly higher
than in the previous season and amounted to 516.7+34.3;
among children 3-6 years old — 640.1+30.1; 7-14 years
old — 330.7£30.8 per 10,000. Among people 15 years of
age and older, the incidence of influenza and ARVI was
significantly lower than last year (72.6£9.1).

The results of analysis indicate that, according to the
indicators of the epidemic allowance, preschool children
remained a high-risk group for influenza and ARVI. At
the peak of the epidemic in the analyzed seasons, there
was a significant involvement in the epidemic process of
children 7-14 years old, who should also be attributed to
the group of people at high risk of infection (Table 1).

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2019, Vol. 16, No. 3

459



Ungpexyuonnvie bonesnu

DOI: 10.22138/2500-0918-2019-16-4-457-464

Pesynbrarel HAOIOCHNI CBUETEIBCTBYIOT, YTO TIO TI0-
KazaTeJsiM SIUAEMHUYECKON HaI0aBKHU JETU JOLIKOILHOIO
BO3pacTa OCTABAJIMCh TPYNION BBICOKOTO PHCKA 3apake-
Hus rpunmoMm 1 OPBU. Ha muke smuaemMuun B aHAH3U-
pyeMbIe Ce30HBI OTMEUYEHO CYIIECTBEHHOE BOBJICUCHHE B
SMUAEMUYECKUN Tpouece aeTel 7-14 net, KOTOphIX TOXE
CJelyeT OTHECTH K TPYIIIIE JIUL BRICOKOTO PHUCKA 3apae-
Hus (Tadm. 1).

Tabnuua 1
MNposiBNeHMe 3NMAeMMUYECKOro NpoLuecca rpunna u apy-
rmx OPBU B8 2016-2019 rr.

YpOBEHb CEe30HHOM Haf- | YpOBEHb 3MUAEMNYECKOIA

YpoBeHb

6aBKM Hapbasku

opamnHapa
Bo3pact e (Ha 10 TbiC. HaceneHwus) (Ha 10 TbiC. HaceneHwus)
- [72016- | 2017- | 2018 | 2016- | 2017- | 2018-
Hacenew) | 5017 | 2018 | 2019 | 2017 | 2018 | 2019
02 | 210,4+37,1 2030454 | 466,0303" 39116303 37104339 | 56372405 | 51674343
36 | 155£29,5 |241,0:307 29466387 35168382 33606347 [*520130.0% | 64018301
714 | 32,483 | 13814192 [*101581% 12854181 ] 9504205 |56 143017 | *330,74308
>15 | 8,622 | 111867 | 25871 | 38371 | 6314204 | 448£120" | 12691
B;:trac’l/ 25,4456 | 9554158 | 10414291 |90,9+188 [1087426,4| 119,44308 | 13954157

MpumevaHue: * — otamMumsa goctoBepHbl (p<0,05) mex-
[y BO3PaCTHbIMUM rpynnamu; ** — oTanumsa mexxkay ogHom
M TOM e BO3PACTHOM rpynmnoi, HO pasHbIMK 3NMAace3o-
Hamu

[lo pesynbraram J1a0OPAaTOPHBIX HCCIICIOBAHUI ITH-
OJIOTHsl PECHHMPATOPHBIX BHPYCHBIX MH(EKUWH B 3Mua-
ce3on 2016-2017 rr. O6buta moxTBepxkIeHa y 49,9% mnw.
B crpykrype maeHTH(UIIMPOBAHHBIX BHPYCOB Ha JIOJIIO
rpunna npuxonwiocsh 24,7% ot 4ncia MoJoKHUTEIbHBIX
Haxonok. Jlomuanposan ceporoarun A(H3N2) — 22,7%,
Jlajiee 10 YacTOTe BBISBICHUS ONPEEIIAIICS BUPYC TPUIIA
B — 1,9%. Ha nomnto BUpycOB HETPUIIIIO3HON 3THOJIOTHH
npuxonuinochk 25,2% naxomok (punoBupycel — 10,7%,
BHUpyCHl maparpumnma — 3,2%, MeTalTHeBMOBHPYCHI —
3,2%, pecimpaTopHO-CHHIIUTHATIBHBIE BUPYCHl — 3,2%,
aneHoBupycsl — 1,7%, xoponaBupycsl — 1,7%, 6okaBu-
pycel — 1,5% (puc. la).

[To naHHBIM MOIIEKYJISIPHO-OMOIIOTUYECKUX HCCIIe0Ba-
HUI OMoMarepuana, MoJy4eHHOTO OT 3a00JIEBIIMX TPHUII-
oM 1 OPBU B srmmunce3on 2017-2018 1T, 3THONOTHS pe-
CIMPaTOPHBIX BUPYCHBIX MH(EKLuil Obli1a MOATBEPKACHA
y 46,8% nuu. B ctpykType naeHTHOUIUPOBAaHHBIX BUPY-
coB OPBU na nomto rpunna npuxoauwiocs 11,7% ot guc-
JIa TIOJIOKUTENIbHBIX HaXoAoK. JlIOMHUHMpOBaJ BUPYC IPHUII-
ma B — 8,4%. Ha momro BupycoOB TpuIia CepOHOATHIIA
A(HINT) nmpuxonunocsk 2,1%, rpunma A(H3N2) — 1,2%,
Ha BHPYCBl HEIPUMIO3HON 3THOonorud — 35,1% (13 Hux
puHoBHpycoB — 14,0%, pecnupaTopHO-CUHIIUTHAIBHBIX
BupycoB — 10,9%, maparpunna — 3,3%, aaeHOBUPYCOB
— 2,4%, xopoHoBHUpYyCcOB — 2,1%, METaTHEBMOBHUPYCOB
— 1,4% u 6okaBupycoB — 1,0) (puc. 10).

[To pe3ymbraTam HMCCIIeIOBaHUN OWomarepuana, IOJy-
YeHHOTo OT 3aboneBmux rpunmnom 1 OPBU B snmjce3on
2018-2019 rr., aTHONOTUS PECINPATOPHBIX BUPYCHBIX UH-
¢dexnuii Obia ycranosineHa y 50,4% nuu. B crpykrype

Table 1
The manifestation of influenza and ARVI epidemic process
during the seasons of 2016-2019

The level of seasonal The level of epidemic
The normal . .
increases (per 10,000 increases (per 10,000
level (per
Age 10.000 people) people)
! | 2016- | 2017- | 2018- | 2016- | 2017- | 2018-
people) | 5017 | 2018 | 2019 | 2017 | 2018 | 2019
0-2  [210.4437.1203.0£25.4 | *466.0430.3** | ¥391.1+30.3| 371.0£33.9 | *563.7440.5** [ ¥516.7434.3
3-6 155429.5 |241.0430.7 | *294.638.2%* | *351.6£38.2| 336.0£34.7 | *521.1130.1** | *640.1430.1
7-14 | 32.4+8.3 [138.1+19.2[*101528.1%* [*128.5+18.1] 95.0622.5 [*256.1430.1%*[*330.74308
215 8.6+2.2 101467 | 25871 | 383#7.1 | 63.1420.4 [44.8+12.2%* | 72.689.1
B’I(':oetrac}/ 25.445.6 |95.5¢15.8 | 104.1+29.1 | 90.9+18.8 [108.7426.4| 119.4+30.8 |139.515.7

Note: * — significant differences (p<0.05) between age
groups; ** — differences between the same age group,
but different epidemics

According to the results of laboratory analyses the
etiology of respiratory viral infections in the 2016-2017
epidemiological season was confirmed in 49.9% of
individuals. In the structure of identified viruses, influenza
accounted for 24.7% of the number of positive. Influenza
virus A (H3N2) dominated — 22.7%, then influenza virus
B was detected by the detection frequency — 1.9%. Non-
influenza etiology viruses accounted for 25.2% of the
positive (rhinoviruses — 10.7%, parainfluenza viruses —
3.2%, metapneumoviruses — 3.2%, respiratory syncytial
viruses — 3.2%, adenoviruses — 1.7% , coronaviruses —
1.7%, bocaviruses — 1.5% (Fig. 1a).

According to molecular biological analysis of biomaterial
obtained from patients with influenza and ARVI during
the 2017-2018 epidemiological season, the etiology of
respiratory viral infections was confirmed in 46.8% of
individuals. In the structure of the identified ARVI viruses,
influenza accounted for 11.7% of the number of positive.
Influenza virus B dominated — 8.4%. The influenza virus
A (HIN1 accounted for 2.1%, influenza virus A (H3N2)
— 1.2%, non-influenza etiology viruses — 35.1% (of
which rhinoviruses — 14.0%, respiratory syncytial viruses
— 10.9%, parainfluenza — 3.3%, adenoviruses — 2.4%,
coronoviruses — 2.1%, metapneumoviruses — 1.4% and
bocaviruses — 1.0) (Fig. 1b).

According to the results of analysis of biomaterial
obtained from patients with influenza and ARVI during the
epidemic season 2018-2019, the etiology of respiratory
viral infections was established in 50.4% of individuals.
In the structure of identified ARVI viruses, influenza
accounted for 36.3% of the number of positive. Of
these, influenza virus A (HIN1) accounted for 15.3%, A
(H3N2) — 20.6%, and influenza virus B — 0.4%. Non-
influenza etiology viruses accounted for 14.0% (of which
rhinoviruses — 4.2%, metapneumoviruses — 2.7%,
coronaviruses — 2.3%, parainfluenza — 2.0%, respiratory
syncytial and rhinoviruses — 1.0%, bocaviruses — 0.8%)
(Fig. 1c).
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uaeHTHGuUUpoBaHHbIX BupycoB OPBU Ha nomiro rpun-
a MpUXOAWSIOCh 36,3% OT yncIa MOJOKUTEIHHBIX HAXO-
oK. M3 HUX Ha /0510 BUPYCOB T'PHUIINA CEPOTMOATHIA A
(HINT) mpuxomuiocs 15,3%, A (H3N2) — 20,6%, rpwur-
na B — 0,4%. Ha Bupychl HErpunmno3Hoi 3THOJIOTHH NTPH-
xomunoch 14,0% (u3 Hux puHoBupychl — 4,2%, Mertan-
HeBMOBHpYychl — 2,7%, kopoHaBUpychl — 2,3%, mapa-
rpunn — 2,0%, pecnuparopHO-CUHIIUTHAIIBHBIE U PUHO-
Bupychl — 110 1,0%, 6okaBupycer — 0,8%) (puc. 1B).

rpunn A/HIN1 rpunn A/H3N2
0,1% 22,7%

rpunn B

oTp.
50,1%_—

rpunn A/HINT rpunn A/H3N2 rpunn B hPiv
2,1% 1,2% 8,4%

1,0%  2,1% 1,4%

rpunn A/HIN1
15,3%

rpunn A/H3N2
20,6%

2,7% 42% 1,0% 1,0%
PucyHok 1. 3tTnonorua OPBW y 3aboseBLUMX B aNMAcCe30-
Hbl: @) 2016-2017 rr., b) 2017-2018 rr., c) 2018-2019 rr. (B
SKCTEHCMBHbIX NMOKa3aTenax).

Mpumedanue: rpunn A/HIN1 — supyc rpunna A(HIN1)
pdmO09, rpunn A/H3N2 — supyc rpunna A(H3N2), rpunn
B — Bupyc rpunna B, hPiv — Bupyc naparpunna, hAdv
— apeHoBupyc, hRsv — pecnmpaTopHO-CUHUUTUA/bHbINA
Bupyc, hRv — puHosupyc; hMpv — meTanHeBMOBUPYC,
hCov — KopoHaBupyc, hBov — 6oKaBupycCbl, OTp. — BU-
PYCbl PECNMPATOPHON rPynMbl HE BbISB/IEHDI

Pesynbrarel 1a00paTOPHBIX MCCIECAOBAaHUN B HaOIIOqa-
€MbI€ CE30HBI CBU/IETENBCTBYIOT O MOCTOSHHON IUPKYIIS-
LMY CPeNl HACeJICHNS BUPYCOB TPHUIIA M BUPYCOB JAPYTUX
OPBU. Ilo HHTEHCUBHOCTH LUPKYJISIUU B IEPBOM U Tpe-
ThEM CE€30HaX BEHISBICHO JIOMHHHUPOBAaHUE BUpYyCa TPUIIIA
A(H3N2) (puc. 2).

Amnanu3z stronoruueckoi crpykrypsl OPBU B Habumro-
JlaeMble TepUOAbI, CBHJETENBCTBYET, YTO Ja)XKe Ha ITHKe
SMUIEMUH TPHUIITA MPOIOIDKAIN aKTUBHO UPKYINPOBATH

influenza A/HIN1 influenza A/H3N2
0,1% 22,7%

influenza B

neg.
50,1% _——

) 1,5% 1,7% 3,2% 10,7%

influenza A/HIN1
2,1%

influenza A/H3N2 influenza B
1,2%

neg.
53,2%

10,9%

hRy
14,0%
hCov hMpv
10%  2,1% 14%

influenza A/HIN1
15,3%

influenza A/H3N2
20,6%

[ A < influenza
R B

0,4%

2,3%
Figure 1. The etiology of ARVI in patients during the
epidemic season: a) 2016-2017, b) 2017-2018, c) 2018-
2019. (in extensive terms).

Note:influenzaA/HIN1 —influenzavirus A(HIN1)pdmQ9,
influenza A/H3N2 - influenza virus A (H3N2), influenza B
— influenza virus B, hPiv — human parainfluenza virus,
hAdv — human adenovirus, hRsv — human respiratory
syncytial virus, hRv — human rhinovirus; hMpv — human
metapneumovirus, hCov — human coronavirus, hBov —
human bocavirus, neg. — respiratory viruses not detected

2,7% 42% 1,0% 1,0%

The results of laboratory analyses in the observed seasons
indicate a constant circulation among the population
of influenza viruses and other acute respiratory viral
infections. The prevalence of circulation in the first and
third seasons revealed the dominance of influenza virus A
(H3N2) (Fig. 2).

An analysis of the etiological structure of acute
respiratory viral infections during the observed periods
indicates that even at the peak of the influenza epidemic,
viruses of non-influenza etiology continued to circulate
actively. However, it should be noted that influenza A
(HINT1), A (H3N2) and B were mainly diagnosed at the
height of the epidemic, with a subsequent decline in the
decline of the epidemic. Rhinoviruses were detected during
the entire observed period with a synchronous rise during
the epidemic. Metapneumo-, corona-, and bocaviruses
intensified at a later date on the decline of the influenza
epidemic.
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BHUPYCBHl HETPUIIIO3HONW 3THOoNOrHH. CleayeT OTMETHUTb,
yto BUpychl rpunna A(H1N1), A(H3N2) u B B ocHoBHOM
JUArHOCTHPOBAIM B pasrap SMUJEMHH C MOCIEAYIONINM
CHIJKCHUEM Ha CIaJe MUAEeMUHU. PUHOBUPYCHI BBIBISIN
B TEUEHHE BCETO HAOII0aeMOro Neprosia ¢ CHHXPOHHbBIM
IOJBEMOM BO BpeMsl dNUAEMUN. PecnimparopHble MeTan-
HEBMO-, KOpPOHa-, OOKaBHPYChl aKTUBH3HPOBAJIHCH B 00-
Jiee [O3JHME CPOKH Ha CIa/e 3MUAEMUH [PUIIIA.

30 |
25 2373 T Hrpunn A/HIN1/
20,64
20 F
143 B rpunn A/H3N2/ ‘
15 - .
10 ' O rpunn B/
s ek * -
. L1
1,86 2,15
0,14 12 0,37
0 T T s
2016-2017 2017-2018 2018-2019

PucyHoK 2. YacTtoTa BbiABAEHUA BMPYCOB rpunna B Ha-
6at0faemble neproapl

MNpumeyaHua:* — otnamumsa goctoBepHbl (2018-2019 u
2017-2018 rr.), ** — oTanuma goctosepHbl (2018-2019 n
2016-2017 rr.) npu (p<0,05).

TakuM 00pazoM, pe3yibTaThl SMHIEMHOIOTHYECKUX U
1ab0pPaTOPHO-TUATHOCTUIECKUX HCCIIEOBAaHUIN CBHIE-
TENBCTBYIOT, YTO B MEPUOIBI TPEX HAOIIOMAEMBIX JIIHIC-
Mudeckux ce30HoB (2016-2019 rr) B smmaeMUYecKHid
nporecc ObITM BOBJIEUEHBI BCE BO3PACTHBIC TPYIIIBI Ha-
cenenust obmactu. Tem He MeHee, HanOoee UHTEHCHBHO
SMUIEMHYCCKUX TPOIeCcC MPOSBUIICS CYMMapHO# 3a00-
neBaeMocThio TpurioM 1 OP3 mo HagbaBkam B BO3pacT-
Hoit Tpymme 0-2 rona. C Bo3pacToM JeTeli HHTEHCU(HKa-
LS SMUIEMHYECKOTO Mpoliecca 1Mo CE30HHOM 1 3MUAEeMU-
YecKo Haa0aBKaM CHU)Kalach M ObUIO B MOCIEIHUE 1B
ce3zoHa B 15-20 pa3 Hrke B rpymme 15 et u crapiie, yem
cpeau AeTed B Bo3pacTe JI0 JABYX JieT. B uenom aetu 0o
14 ner mpomoykanu OCTaBaThbCsl FPYIION BBICOKOTO PU-
CKa 3apayKCHHUSI.

BoiBoabI

1. B snunemuueckuii mponecc rpunmna 1 OPBU B pas-
HBIE TOZIbI, B 3aBHCHMOCTH OT €r0 HHTEHCUBHOCTH, BOBJIE-
Kanock 5,3-10,6% Hacenenus. Bengyuas pons B snuaeMu-
YECKOM IpOoIecce B HAOIOaeMble TObI IIPHHAJICKAA
JIETsIM B Bo3pacTte 10 14 nert.

2. B 3THONOTHH STUAEMIYECKOTO MPOIIECCa M0 PE3yb-
TaTaM SIHUIEMUYECKON HaA0aBKU IMHUPKYIUPOBAINA BUPY-
cel Tpunma A (HIN1), A(H3N2) u B Ha 100 KOTOPBIX
npuxoaunock 11,8-36,3%, 1 BUpPyCBI HEMPUIIIIO3HON ITH-
0JIOTUU ¢ A0jell B pa3Hbie roasl 14,0-35,0%.

30
25 23173 T M influenza A/HIN1
20464
20 T
143 o influenza A/H3N2
15 - .
10 - y Dinfluenza B
s ek * -
. [ 1
1,86 2,15
0,14 12 0,37
0 T T =
2016-2017 2017-2018 2018-2019

Figure 2. Theincidence of influenza viruses in the observed
period

Notes: * — significant differences (2018-2019 and 2017-
2018), ** — significant differences (2018-2019 and 2016-
2017) at (p<0.05).

Thus, the results of epidemiological and laboratory
diagnostic studies indicate that during the periods of the
three observed epidemic seasons (2016-2019), all age
groups of the region were involved in the epidemic process.
Nevertheless, the most intensively epidemic process was
manifested by the total incidence of influenza and acute
respiratory infections by allowances in the age group of
0-2 years. With the age of children, the intensification of
the epidemic process by seasonal and epidemic allowances
decreased and was 15-20 times lower in the last two
seasons in a group of 15 years and older than among
children under two years of age. In general, children under
the age of 14 years old continued to remain at high risk for
infection.

Conclusions

1. In the epidemic process of influenza and ARVI in
different years, depending on its intensity, 5.3-10.6%
of the population was involved. The leading role in the
epidemic process in the observed years was played by
children under 14 years old.

2. In the etiology of the epidemic process, according to
the results of the epidemic allowance, influenza A (HIN1),
A (H3N2) and B circulated, which accounted for 11.8-
36.3%, and non-influenza etiology viruses with a share of
14.0-35.0%.
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