Short communications Kpatkue coobLieHus

Russian Journal of Infection and Immunity = Infektsiya i immunitet NHdekumns n uMmyHnTeT
2021, vol. 11, no. 5, pp. 989-993 2021, T. 11, Ne 5, ¢. 989-993

ANUAEMUOJIOTMYECKUA AHATN3
PAKTOPOB, BJINAIOLWLNX HA TEMEHUE
MYJIbBTUPESUCTEHTHOIO TYBEPKYJIESA
Y BUH-UHPULIMPOBAHHbIX BOJIbHbIX

c ConyTtCcTteyYiownMn BuPYCHbIMU
rENMATUTAMU

A.B. Kykypuka!, E.1. IOposckasn?, B.A. JIaxumen?

! Topodckoii npomusomybepiyaesniii ducnancep e. Maxeeexu, e. Makeesxa, Ykpauna
2 Pecnybauxanckas kaunuveckas mybepkynesnas 6oavhuya, 2. loneyk, Ykpauna
I Topodckoii npomusomybepkynesnviii ducnancep 2. oneuxa, e. loneyk, Ykpauna

Pestome. DnunemMuonornyeckasi 3HaUMMOCTh COUYETAaHHBIX (hOpM 0c000 omacHbIX MHMEKIIMI n3yyeHa HeaoCTaTou-
HO, B OTJIMYME OT MOHOMH(eKIMii. B HacTosiee BpeMsi OTMeYaeTcsl TEHACHIMS K MOBBILICHUIO 3a00JIeBAaeMOCTHI
MYJIbTUPE3UCTEHTHBIM TyOepKyjie3oM. @opMupoBaHue TsKeIbIX (hopM 3a001eBaHMsT 00YCIOBICHO IPYTUMU LINUPO-
KO pacnpocTpaHEHHBIMM MHMDEKIIUSIMHU, TAKUMU KaK XpoHUYeckue BUpycHble renatuTsl 1 BUY. [TonumopOuaHbie
COCTOSIHMSI MCKaXXaroT KIMHUYECKHE TPOSIBICHUS TyOepKyje3a, CHIUXAT 3(PdEeKTUBHOCTb IPOTUBOTYOEPKYIE3-
HOIl Tepaluu M yXYIIIAIOT IIPOrHO3 3a00jeBaHmsa. PaKTOpHl pucKa IJIsT OOTBHBIX TaHHOW KaTeTrOpHU HYXIAITCS
B aHAJIM3€ IJISI TIIATEIbHOT0 MOHUTOPHHTA MAIIEHTOB U 00ecIieueHrs MHMEKIIMOHHOTo KOoHTpous. Llens nccnemo-
BaHUS — aHaJIN3 (haKTOPOB, BIUSIONINX HA TeUCHNE MYJIBTUPE3UCTEHTHOrO TyOepKye3a y BUU-nHbUIIMpOBaHHBIX
OOJIBHBIX C COMYTCTBYIONIMMY BUPYCHBIMU TematutaMu. Mamepuanst u memodsi. [IpoaHaTM3uPOBAHBI CIyYyan CO-
YeTaHHOI MaTOJIOTUN MYJIBTUPE3UCTEHTHOTO TyoepKyae3a, BUY-uHdekimm 1 BUPyCHBIX TeMaTuTOB C JOMUHUPYIO-
UMM UAaTHO30M «TyOepKkyne3». Pe3yromamoul u obcyscdenue. BbISIBIEHO BIUSHUE MUMMYHOJOTHYECKOrO CTaTyca
Ha TeYyeHUe couyeTaHHoi maronoruu. [1ockonbKy Bce uccienyemble 60JbHbIE UMENU 4 KIMHUYecKylo cTaauio BUY-
nHpeKuuu, TyoepKyie3 pa3BUBaicd Kak ONMopTyHUCTHYecKasa nH(pekuus. BoipaxkeHHas ummyHocynpeccus (CD4
< 200 xJy1/MKJT) criocoOCTBOBaJa MPOrpecCUPOBAHM IO TeHepaIu30BaHHOIO TyOepKyJae3Horo npoiecca. Heomaronpu-
SITHBIM (DaKTOPOM SIBJISLIICSI IJIMTEAbHO MPOTEKAIONIM UMMYHOACGUIIUT, B TOAABSIONIEM OOJBIINHCTBE CIydyacB
AHTUPETPOBUPYCHAS Tepallys Ha3HayaJach JUIIb ITOCTIe BBIIBACHUS TyOepKyae3a. OTMeueHa 3aBUCMMOCTD KJIMHU-
yecKoii ¢hopMbI TyOepKyJe3a oT ypoBHST CD4-muM@onnToB: M30J1MpOBaAaHHOE TTOpaXkKeHWe OPraHOB I'PYIHON KIETKU
npeobaagaso y mauueHToB ¢ ypoBHeM CD4-nmumdborntos 6omee 200 ki/MK, TeHepanusainus Th-mpomecca — mpu
CD4 menee 200 Ki1/MKJI. Y TAallMEHTOB ¢ MUJIIMAPHBIM TYOEpKYJIe30M HaOIromacs 6ojiee BRICOKMI ITOKa3aTeb Jie-
TaJIbHOCTH, YeM y OOJBHBIX APYTUMU KIMHUICCKUMU (opMaMu TyOepKysie3a, BHE 3aBUCMMOCTH OT IprueMa aHTH-
PETPOBUPYCHBIX ITPETIapaToB. BEISBIEHO, UTO B CTPYKTYpe OOJBHBIX TPe00Ianai COUaibHO 1e30pUeHTUPOBAHHBIE
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MOJIOJIBIE JTIOAY ¢ BUPYCHBIM TermatuToM C, paciipoCcTpaHEHHOCTh KOTOPOTo 00yCIOBIIeHA BIUSHUEM OTSITOIIAOIIIX
(hakTOpOB, TAKMX KaK 3JI0yIOTPeOICHNE aJIKOT0JIeM, HAPKOTHUKAMU, TIpeObIBaHNE B ICHUTCHIIMAPHBIX YUPEXKICHUSIX.
Ha ¢oHe koMOMHMPOBAHHOTO JIEYEHUSI CYIIECTBEHHOTO BAMSHUS BUPYCHBIX T€aTUTOB Ha TeYeHUE MOJIMMOPOUI-
HBIX COCTOSTHUI U 3(D(EeKTUBHOCTH MTPOBOIMMOI Tepariiu He BbISIBJICHO.

Karouesole caoea: myssmupesucmenmuolii mybepicyres, BU4-ungpexyus, eupyctole cenamumet, pakmopsl, npomueomyobepKyne3nvie
npenapamol, GHMUPEMposUPycHas mepanus.

EPIDEMIOLOGICAL ANALYSIS OF FACTORS INFLUENCING THE COURSE OF MULTIDRUG-
RESISTANT TUBERCULOSIS IN HIV-INFECTED PATIENTS WITH CONCOMITANT VIRAL HEPATITIS
Kukurika A.V.2, Yourovskaya E.I.", Lyakhimets V.A.¢

@ Makeevka Municipal Tuberculosis Dispensary, Makeevka, Ukraine

¢ Republican Clinical Tuberculosis Hospital, Donetsk, Ukraine
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Abstract. The epidemiological significance of combined forms of especially dangerous infections has not been studied
enough, unlike mono-infections. Currently, there is a tendency towards an increase in the incidence of multidrug-resist-
ant tuberculosis. The formation of severe forms of the disease is caused by other widespread infections, such as chronic
viral hepatitis and HIV. Polymorbid conditions distort the clinical manifestations of tuberculosis, reduce the effectiveness
of anti-tuberculosis therapy and worsen the prognosis of the disease. Risk factors among patients in this category need
analysis to carefully monitor patients and ensure infection control. Objective is to analyze the factors affecting the course
of multidrug-resistant tuberculosis in HIV-infected patients with concomitant viral hepatitis. Materials and methods. Cas-
es of the combined pathology of multiresistant tuberculosis, HI'V infection and viral hepatitis with a dominant diagnosis
of tuberculosis are analyzed. Results and discussion. The influence of the immunological status on the course of combined
pathology was revealed. Since all the patients under study had clinical stage 4 of HIV infection, tuberculosis developed
as an opportunistic infection. Severe immunosuppression (CD4 < 200 cells/ml) contributed to the progression of the
generalized tuberculosis process. Long-term immunodeficiency was an unfavorable factor; in the overwhelming majority
of cases, antiretroviral therapy was prescribed only after tuberculosis was detected. The dependence of the clinical form
of tuberculosis on the level of CD4-lymphocytes was noted: isolated lesion of the chest organs prevailed in patients with
a level of CD4-lymphocytes more than 200 cells/ml, generalization of TB process — with CD4 less than 200 cells/ml.
Patients with miliary tuberculosis had a higher mortality rate compared to patients with other clinical forms, regardless
of antiretroviral therapy. It was revealed that socially disoriented young people with viral hepatitis C prevailed in the struc-
ture of patients, the prevalence of which was due to the influence of aggravating factors, such as alcohol and drug abuse,
and stay in prisons. Against the background of combined treatment, there was no significant effect of viral hepatitis on the
course of polymorbid conditions and the effectiveness of the therapy.

Key words: multidrug-resistant tuberculosis, HIV-infection, viral hepatitis, factors, anti-tuberculosis drugs, antiretroviral therapy.

DnuneMuogoruyeckasi 3Ha4YMMOCTbh COYETaH-
HbIX HOPM 0CO00 OmacHbIX MH(PEeKUU H3ydyeHa
HEeIOCTaTOYHO, B OTJMYME OT MOHOUHGeKIu [3].
B Hacrosiiiiee BpeMsi TedeHUE MYJIBTUPE3UCTEHT-
Horo TybOepkynesa (MPTDB) xapakrepusyercs
GopMUpPOBAHUEM TSIXKEJbIX (GopM 3ab0ojeBaHUS,
MOCKOJbKY  COLIMAJIbHO  Je3adalTUPOBAHHBINU
KOHTUHTEHT MPUHEC B SMUAEMUYECKUI Mpolecc
XpoHuYeckue BUpycHble rematuthbl (BI')) u BUY-
undekuuio [1, 9]. [ToaumMopOUIHBIE COCTOSHUS
UCKaXalT KJIWHUYECKUE TPOSBICHUS TYyOepKy-
ne3a (Th), cHuxawT 3¢HEKTUBHOCT MPOTUBO-
TyoepkynesHoit Teparnuu (IITII) wm yxymmaior
nporHo3 3abosieBanus [2, 10]. CouunanbHass U 9KO-
HOMUWYECKasl 3HAYMMOCTb COUYETAHHBIX MH(MEKIIUA
TpedyeT 3P HEeKTUBHBIX Mep, HANPaBJAEHHBIX HA UX
npoduiakTuky [8]. Hag THIATEIbHOTO MOHMTO-
pUHTa NAallUEHTOB U obecredeHU s UH(MEKIIMOHHO-
ro KOHTPOJISI HEOOXOIUM aHaJIu3 (pakTOpPOB pUcCKa
y 00JIbHBIX JaHHOU KaTeropuu [5]. Lenab uccaeno-

BaHUSI — aHaJIM3 (paKTOPOB, BAUSIIONINX HA TeUe-
HUE MYJBTUPE3UCTEHTHOro Tybepkyse3a y BUY-
MHOGUITMPOBAHHBIX OOJBHBIX C COMYTCTBYIOIMIUMU
BUPYCHBIMU T€ITaTUTaAMU.

Matepuanbl n MeTob!

IMpoBeneH peTpocneKTUBHBIN aHanu3 118 ciy-
yaeB coueTaHHoi mnaroigorun MPTB, BMUY-unH-
dexuuu u BI' ¢ nfoMmuHupyomum guariosoMm Th.
bonbpHBIE HaxooMAMCh 10N HaOmMoneHueM B Pec-
nyOJUMKAHCKOM KJIMHUYECKON TyOepKyjae3HOM
o6oapHu1e T. JoHenka B mepuon ¢ I kBaprama 2017
no I kBapTtan 2020 r. BKIIOYUTENBHO.

JarHoCTUKY U JIeYeHHUE ITPOBOAMNIIN B COOTBET-
CTBUU C KJIMHUYECKMUMU MPOTOKOJIAMU MEAUIINH-
ckoit momoiu «Tybepkyne3» n «BUY-uHbekmsa
Yy B3POCJIBIX U MOAPOCTKOB» [4, 6]. PasBurtue remna-
TOTOKCHUYECKUX peakuuii Ha ¢oHe mpuema I1TII
u aHTupeTpoBupycHoir Ttepanuu (APT) ananu-
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3UpPOBaJM MO YPOBHIO aJlaHMHaAMUHOTpaHchepa-
36l (AJIT), KOTOpyIO HCCIEAOBaJM €XEeMECSUYHO.
JdrHaMuKy OUMOXMMUYECKUX TloKasaTejeil KpOBU
OLIEHUBAJU COrJACHO IIKaje HeXeJaTeJbHbIX sIB-
JICHUW, TpemioXeHHoi B «®enepalibHbIX KJIW-
HUYECKUX pPEKOMEHIAlMIX Mo NpodUIaKTUKE,
nuarHoctuke M JiedueHuto Th y 6onbHbix BHMY-
nuHdexuueit» [7]. Ilpu ctaTucTUyeckoil oopadboTKe
MaHHBIX y4uThiBagu noau (P) u cpeaHue ommnoku
(m). CTaTUCTUYECKYIO 3HAYMMOCTb pa3auduil mo-
Kazarejeil orpeneisii rno Kputepuio Puiiepa,
KPUTUUYECKHUM YPOBHEM KOoToporo cuuTaiu p <0,05.

Ta6auua 1. Xapaktepuctuku BUM-unpekumm
Table 1. Characteristics of HIV infection

n=118 [ n [ Ptm%
Crapusa BUM-undekuumn
Stage of HIV infection
4B 70 59+6,4
4B 48 41+6,4
AnutenbHocTb BUM-uHdpekuun
Duration of HIV infection
BnepBble BbisiB/IEH
First identified 10 8,5£3,6
<1rona 10 8,5+3,6
< 1year
Ot 1p05ner %6 2245 4
From 1to 5years
OT16 no 10 net
From 6 to 10 years 48
61+6,3
>10 net o1
> 10 years

Konuuyecteo CD4-numdpouutoB
Quantity of CD4 lymphocytes

<50 30
50-100 18 5146 5
100-200 12

>200 58 49+6,5

APT
Antiretroviral therapy
I'Iony‘_ianm 102 S0e5
Received
He nonyyanu K
Not received 16 14£4 5

Cpoku Ha3HayeHus APT
Timeframe for antiretroviral therapy

Do T +
Before TB 14 14248
Mocne Tb

+.
After TB 8 86+4.8
DnutenbHocTb APT
Duration of antiretroviral therapy
<1roaa 54 5347,0
<1year
Ot 1805 ner 34 336.6
From 1to 5 years
>5nert
+.
> 5 years 14 14+4.,8

Pesynbrarhl

Cpenu manueHTOB Mpeobianalyu MYXXYUHBI
(78%), menuaHa Bo3pacTta coctaBuia 36,4 roaa.

B pesynbraTe mccienoBaHusl YCTAHOBJICHO BIUSI-
HUE MMMYHOJIOTUUECKOTO cTaTyca Ha TeUYeHUEe CO-
yeTaHHOW MHMeKnnu. Bece 0onbpHBIE MMeETHN 4 KU~
HuuecKkyto ctaauio BUY-nHbekmu, B 61% ciydaes
Tb pa3BuBasicsa Ha hOHE NJTUTETBHO MPOTEKAIOUIETO
UMMYHOe(UIINTa KaK ONMMOPTYHUCTUYECKAsT WH-
dexums. BeipaxenHass ummyHocymnpeccusi (CD4 <
200 kJ1/MKJT) HaGmonanack B 51% ciydaeB. HecMoTpst
Ha OOJIBIIIOE KOJIMYECTBO OOJILHBIX C JJIUTEIBHO CY-
mectBytoieit BUY-uHbekimeit, B 86% cnyuae APT
Ha3HavyaJIach TOJIBKO TIocyie BbisiBieHus: Th Ha mo3n-
HUX cTaausx (Tabi. 1).

M3ydyeHbl XxapakTepUCTUKU TyOEpKYJIEe3HOTO
npouecca. Cpeau KAMHUYECKUX (HOPM UHPUIB-
tpatuBHbli Th coctaBun 41%, nucceMUHUpPOBaH-
Hbll — 31%, munuapHblii — 25%, Gubpo3HO-Ka-
BEpPHO3HBIN — 3%. Y GoJibHBIX HAOJII0AAIACh 3aBU-
cumocTh opmbl Th ot yposHst CD4-nmuMdboniuTos.
YcTaHOBJIEHO, UTO M30JIMPOBAHHOE TTOPaKeHUE Op-
raHoB rpyaHoil kietku (OI'K) noctoBepHO mpeo6-

Ta6nuua 2. Knunnyeckne dpopmbi T

B 3aBUCMMOCTU OT ypoBHS CD4-numdountos
Table 2. Clinical forms of TB infection coupled to level
of CD4-lymphocytes

Knununyeckaa| TBOrK MunuapHbiii T
dopma| ChestTB Miliary TB
Clinical| (n=88) (n=30)
form
cD4 n (Pftm,%| n P£tm, %
<50 (n=30) 20| 4375 [ 10| 73%11,4*
50-200 (n=30) 18 12
> 200 (n=158) 50| 57+7,5* | 8 27+11,4

Mpumeyanue. * — p<0,05.
Note. * —p<0.05.

Ta6nuua 3. JleTanbHOCTb 60JIbHbIX B 3aBUCUMOCTHU
ot ¢popmbl TB-npouecca

Table 3. Mortality of patients coupled to form

of TB process

TB OrK MwunuapHbii TB
B Chest TB Miliary TB
n=118 (n=288) (n=30)

n Ptm, % n P+m, %
J'IeTanf:HOCTb 6 7+3,8 14 47+12,9%
Mortality
Ha APT
Receiving 4 67+27,2 8 57+18,7*
antiretroviral
therapy
Be3 APT
Without 2 33+27,2 6 43+18,7*
antiretroviral
therapy

Mpumeyanue. * —p<0,05.
Note. * —p<0.05.
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[JHev [JHBV [EHCV+HBY

PucyHok. 3tnonornyeckas CTpykTypa BUPYCHbIX
renaTtuToB

Figure. Etiological structure of viral hepatitis

Jnagano y nauueHToB ¢ ypoBHeM CD4-nmuMmdonnToB
ooiee 200 k1/MKI1, reHepanu3anusa Tb-nmpomnecca —
npu CD4 menee 200 KJ1/MK (Ta0I. 2).

IToka3zaTenp AeTaTbHOCTU Yy OOJIBHBIX C MHJIN-
apHbIM Tb mpeBbIlTa TAKOBOM y ITAIIMEHTOB C JIe-
TOYHOI JoKaJIn3almeir TyOepKyJIe3HOro IIpolecca
B 7 pa3 (p<0,05) BHE 3aBUCUMOCTH OT IIPUMEHCHU ST
APT (tab6m. 3).

B stuonoruueckoii ctpykrype BI' mpeBanupo-
Banx HCV (puc.). PacmpocTpaHeHHOCTh TEMOKOH-
TAKTHBIX TEIIaTUTOB B CTPYKTYPE MOJIMMOPOUIHOM
MaTOJIOTUM OOYCJIOBJICHA BIMSHUEM COIIMAJIBbHBIX
GaKTOpPOB, OCHOBHBIMU M3 KOTOPBIX CTaN IJIH-
TeJIbHOE TTOTpeOIeHNe MHBEKIITMOHHBIX HAapKOTH-
KOB, aJIKOTOJISI, IIpeObIBAHNE B TICHUTCHIIMAPHBIX
YUpEKICHUAX (Ta0. 4).

IIpuMeHeHe KOMITJIEKCHOTO JISUCHUS IIPU MO~
JIUMOPOUIHOM TATOJOTMM HE COIMNPOBOXIAIOCH
BBICOKOM 9aCTOTOM Pa3BUTHUS TeNAaTOTOKCUUCCKHUX
peakuuii. Ha crapre neuyenus y 48% mnalueHTOB
otMmeueHo noBbimeHre AJIT B 1,25—2,5 pa3a Boimie
HOPMBI, COOTBETCTByMOIIce | CTeeHM TermaToTOK-
CUYHOCTH, TOCTOBEPHO CHU3MBIIIEECS K KOHITY TE-
panuu (Tabi. 5).

3ak/4yeHne

ONUIeMUOJIOTNYECKUN aHaM3 OTSITOIAIINX
(daKTOpOB NPOAEMOHCTPUPOBAJ ClIeayIollIee:

1. BUY-undekusa spBasjachk BeAylIUMM dak-
TOPOM aKTUBMU3AIIUU JIATEHTHOTO TYOEpKYJIE3HOI 0o
npouecca. BoipaxkeHHbIIT UMMYHOIEGUIIUT CIO-
COOCTBOBAJl MPOTrPECCUPOBAHUIO T€HEPAJIN30BaAH-
HBIX (popM TyOepKyJie3a.

2. JleranbHOCTH OOJIBHBIX C MUJIMAPHBIM TyOep-
KyJie30M Obljla CYLIECTBEHHO BbIlIE, YeM Yy TMallu-

Cnucoxk nutepatypbl/References

TaOnuua 4. CoumnanbHble GaKTOpbl pUcKa
Table 4. Social risk factors

dakTopsl n=118
Factors n | Ptm, %
3noynoTtpebneHune ankorosem 76 | 64462

Alcohol abuse
Ynotpe0sieHne NHbEKLMOHHBIX

HapKOTUKOB 76 | 64+6,2
Injecting drug user

Hapymeuue pe)KM!wa JNleyeHus 70 | 60+6.4
Patient non-compliance

Haxq)meuwe B MecTax iMweHuns ceo6oabl 28 | 24455
Imprisonment

HepaGoTalowmit KOHTUHFEHT 102| 86+45

Non-working contingent

Ta6nuua 5. YpoeeHb AJIT B AUHAMUKE Nie4eHUs

Table 5. Dynamic alanine aminotransferase level during
therapy

n=118
ANT - =
) HayanbHbin KoHeuHbI
Alanine Baseline Final
aminotransferase
n Ptm, % n Ptm, %
N 52 44+6,5 62 53+6,5
1,25-2,5N 56 48+6,5* 38 32+6,1
2,6-5N 4 32,4 8 7+3,3
5,1-10N 6 5£2,9 4 3+2,4
>10N - - - -

Mpumeyanue. * — p<0,05.
Note. * —p <0.05.

€HTOB C M30JIMPOBAHHON JIETOYHON JOKaJIN3aluen
npoliecca, MOCKOJbKY TPUUYUHON CMEPTU SIBISI-
Jlach MOJIMOPraHHasi HEIOCTATOYHOCTD.

3. XapakTepHo To3aHee HayaJio nmpuema APT
1ocJe BhISIBJICHU S TyOepKyJjie3a Ha (DOHE OJIUTEb-
Ho nporekawueii BUY-unpexkuun. B 0onbiinH-
cTtBe ciyuaeB APT He oka3sbiBajia JOJKHOTO IIO-
JIOXKUTEJIbHOIO BIIMSIHUSI HA TeUEHUE COYETaHHOM
UHQEKIIUN.

4. Tlpeobiamano TopaXXeHUE TIeYeHU BUPY-
coM renatuta C, 4TO 0OYCJIOBJIEHO COIMAIbHBIMU
dakTopaMu, TAKUMU KaK 3JI0yITOTpeOIeHE aJTKO-
rojemM, IIpUMeMOM UM HapKOTUKaMU, IpeObIBaHUE
B MeCTaXx JIMILIEHUSI CBOOOIHI.

5. AHanu3  pa3BUTUSI  TeNaTOTOKCUYHOCTU
Ha ¢oHe BUPYCHBIX T€NaTUTOB, KOMOMHUPOBAH-
HOTI'O JICUECHUSI TIPOTUBOTYOCPKYIEC3HBIMU U aHTHU-
PETPOBUPYCHBIMU MperiapaTaMy HE BBISBUI UX
JIOMNOJHUTEJIBHOTO  HEraTMBHOIO  BO3JCHCTBUS
Ha QYHKIIMOHAJIBHOE COCTOSIHUE MEeYSHU.

1. Asosuena O.B., I'puiiiok A.B., I'emaeBa M.JI., KapnioB A.B., Apxumnos I'C. BUU-undekus u TydepKyJjie3 Kak Haudosee ClIox-
HBIl BapuaHT KomopoumHocty // BectHuk HoBropomckoro rocymapctBenHoro yHusepcuteta. 2020. T. 117, Ne 1. C. 79—84.
[Azovtseva O.V., Gritsyuk A.V., Gemaeva M.D., Karpov A.V., Arkhipov G.S. HIV infection and tuberculosis as the most complex
form of comorbidity. Vestnik Novgorodskogo gosudarstvennogo universiteta = Bulletin of Novgorod State University, 2020, vol. 117, no. 1,

pp. 79—84. (In Russ.)] doi: 10.34680/2076-8052.2020.1(117).79-84
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