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BAKUMHALIMA OETEA NPOTUB KOPOHABUPYCHOW UH®DEKLIUN,
BbI3BAHHOWU SARS-CoV-2

© CM. Xaput®2, B.H. TumueHko?, T.M. YepHoBa?, O.B. bynmHa'

! CaHkr-TNeTepbyprckuii rocyapCTBEHHbIA NEAUATPUYECKMIA MEAUUMHCKMIA YHuBepcuTeT, CaHkT-MeTepbypr, Poccus;

2 [IeTCKMiA HAYYHO-KNMHUYECKMIA LEHTP MHDEKLMOHHBIX 6one3Hel MefepanbHOr0 MeanKo-61oN0rMyeckoro areHTCTea,
Cankr-lNetepbypr, Poccus

Ana yumuposarusa: Xaput C.M., TumueHko B.H., Yeprosa T.M., bynnHa O.B. BakumHauua geteit NpoTMB KOPOHABUPYCHON UHPEKL MK,
BbI3BaHHOW SARS-CoV-2 // Neauatp. — 2023. — T. 14. — Ne 1. — C. 5-14. DOI: https://doi.org/10.17816/PED1415-14

HoBas kopoHaBupycHasa wuHdekumsa (COVID-19) B HacTosdwee BpeMs — LWMPOKO pacnpocTpaHeHHoe 3abone-
BaHMe BO BCex CTpaHax Mupa. B anupgemuyeckuit npouecc npeuMmyLecTBEHHO BOB/JEYEHO B3pOC/Oe Hacene-
Hue. Y peten 3aboneBaHMe npoTekaeT, Kak MpaBufio, B OECCMMNTOMHOW, Nerkow u cpepHeTskenon dopmax.
OnHaKo BO3MOXHbI Tsxenble GopMbl 60Ne3HU C pa3BUTUEM HeBNAronpuaTHbIX MCXOLO0B. Taxenble GopMbl MHDEKLMM Yalle
pa3BMBalOTCA y AeTelt B Bo3pacTe Ao 1 roga u ctapwe 12 net. [pynny pucka no HernafkoMmy TeYeHwto 1 HebnaronpusaTHbIM
MCXoLaM COCTaBASKOT AETU C COMYTCTBYKOLWMMU 3aDONEBAHUAMU: FEHETUYECKMMU, HEBPONOTMYECKUMU, MeTabonnyeckumm
HapyLWweHWsIMU, BPOXAEHHbIMU MOPOKaMU CepALa, OXMPEHMEM, CaxapHbiM AnabeTom, 6POHXMANbHOM acTMOM U APYrUMU
XPOHWYECKMMM NEeroyHbiMM 3aboneBaHMaIMU, CEPNOBUAHO-KNETOYHOM aHeMMWelN, OHKOMaToNornen, UMMyHOAEDULUTHBIMU
cocTosiHMAMKU. B HacTosiwee Bpems Ang cneunduyeckon NpoPuNakTMKM B MUpe NPUMEHSIOT pasinyHble BapUaHTbl BAKLMH:
Ha ocHoBe MPHK-TexHonoruii, BeKTOpHble, UHAKTUBMUPOBAHHbIE. [laHHble BakUMHbI 3PGEKTUBHBI U 6e30NacHbl AN CHUXEHUS
6pemMeHn 60ne3HU B rpynnax NoApoCTKOB, NOANEXALMX BaKUMHALUKW. HecMOTps Ha MosBNEHME HOBbIX LUTAMMOB LMPKY-
JIMPYIOLLMX BUMPYCOB, BAKLMHbI NPOAOMIKAIOT COXPaHATb 3PDEKTUBHOCTb MO MpeaynpexneHU0 CyvyaeB TSXKENOoro TeyeHus
nHdeKUMK, roCNUTann3aumm u CMepTu.

KntoueBbie cnosa: COVID-19; netu; BakuMHauns; 3dPekTMBHOCTb; 6€30MacHOCTb.

Mocrynuna: 14.12.2022 Opobpena: 17.01.2023 Mpuuara k nevatu: 27.02.2023
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VACCINATION OF CHILDREN AGAINST CORONAVIRUS INFECTION CAUSED
BY SARS-CoV-2
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1 St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia;
2 Children’s Scientific and Clinical Center for Infectious Diseases of the Federal Medical and Biological Agency,
Saint Petersburg, Russia

For citation: Kharit SM, Timchenko VN, Chernova TM, Bulina OV. Vaccination of children against coronavirus infection caused by
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The novel coronavirus infection (COVID-19) is currently a widespread disease in all countries of the world. The adult
population is predominantly involved in the epidemic process. In children, the disease proceeds, as a rule, in asymptom-
atic, mild and moderate forms. However, severe forms of the disease with the development of adverse outcomes are
possible. Severe forms of infection are more likely to develop in children under the age of 1 year and older than 12 years.
The risk group for a non-smooth course and adverse outcomes are children with concomitant diseases: genetic, neu-
rological, metabolic disorders, congenital heart defects, obesity, diabetes mellitus, bronchial asthma and other chronic
lung diseases, sickle cell anemia, oncopathology, immunodeficiency states. At present, various types of vaccines are used
for specific prevention in the world: based on M-RNA technologies, vectorial, inactivated. These vaccines are effective
and safe in reducing the burden of disease in eligible adolescents. Despite the emergence of new strains of circulating
viruses, vaccines continue to be effective in preventing severe infections, hospitalization and death.

Keywords: COVID-19; children; vaccination; efficacy; safety.
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BBEOEHUE

C Havana NOaHAEMHUM CHUTyalus C HOBOM KOpPO-
HAaBUPYCHOM WH(QEKIMe He BbI3bIBaJla 0COOCHHOW
00eCTIOKOCHHOCTH TEANATPUIECKUX CIyk0. B Hauame
nangemuu, B 2020 r., cuMTaly, 4TO JIETH COCTABIISIOT
He Oosee 2 % umncna 3abonesmux [40]. B cTpykrype
3apeructpupoBaHHbex ciydaecB COVID-19 B Poccwuii-
ckoit Denmeparuu Jois neTed He mpeBbimana 6—7 %
[4, 9]. Ilo nanubM LleHTpPOB MO KOHTPOIIO M TpPO-
¢unakruke 3abonesanunit CIIA (CDC), B cTpykType
3a0oneBmmx ¢ Mas mo aeryct 2020 r. umcio mereit
or 0 mo 9 mer yBemwmumiochk ¢ 2,3 mo 4 %, a gerei
¢ 10 mo 19 ner — ¢ 5,1 mo 11,1 %. [17]. «Ilean-
arpuueckuity COVID-19 onwmceiBancs kak 3a0o-
JIeBaHMWE, TPOTEKalolee OECCHMIITOMHO, B JIETKOH
00, 3HAYUTETHLHO pEXe, B CpeTHETHKENIou dop-
Me [12]. Brickazano ObUIO TpW THIOTE3bl, IOYe-
My TSDKECTh TEUYEeHHUsl 3a00JieBaHMs W ypOBEHb 3a-
0oJIeBaEMOCTH y J€Te OTJIMYaeTCs OT B3POCIBIX:
1) Bo3MokHO, MeHbI1Iee pucyTcTBre ACE2-penentopa
B JICTKHX JIeTel; 2) MEHBIIIEC TIPEIICCTBYIOMIETO HIO-
TEJIMAILHOTO TIOBPEKICHHSI, YeM Y B3POCIBIX, 0COOCH-
HO y TeX, y KOro copMHUpOBaHa y¥kKe CepAedHO-CO-
CyaucTasl aToJIorusl WM MeTabonieckas (Hanpumep,
muabert); 3) «TpeHHpOBaHHAS WMMYHHAs CUCTEMa» —
nepBast ymHAS 3ammuTa oT SARS-CoV-2 — BpoxaeH-
HblIi UMMYHMUTET. BpOXIEHHBII MMMYHHUTET Yy JETeU
«TPEHUPOBAH» HE TOJBKO YaCTHIMU BHPYCHBIMH MH(EK-
IIUSIMH, HO ¥ TIOBTOPHBIMHU BBEJICHUSIMU BaKIMH B XOJIE
pytuHHONW BakmmHarmu [23, 31]. B ator ke mepmon
BPEMEHH MIMPOKOMY OOCYKICHHIO MOABEPIIIA BOIIPOC
0 poJH JeTell B TPAaHCMUCCHH MH(EKIUH, B CBSI3H C TEM,
YTO OOJNBIIMHCTBO MEPEHOCHUT 3a00JIeBaHsl OECCUMIITOM-
HO WIM B JIETKOW (opMe W MOTYT CTaTh HCTOYHHKOM
3apakeHnsT 0ojiee CTapIuX WICHOB ceMbH [28, 29].

OpHako yXe ¢ Havyayla TMaHJIeMHUH y JeTeil Obun
OTMCaHbl CIIy4yaW THKEIOro TEUCHUS B BHJIC MYIIb-
TUCUCTEMHOTO BOCHAJIUTEIBHOTO CHUHApPOMa U Jie-
TaJgbHBIE WCXOnbl. Tsokenbie GopMbl nHMEKIUN dare
pa3BUBaINCH y AeTe mo 1 roma m crapmie 12 merT.
I'pynmy pucka cocTaBisuld JETH C COIMYTCTBYIOLIEH
MaTOJIOTHEH: TeHEeTUYEeCKUE, HEBPOJIOTHYECKUE U OH-
KOTeMaTOJOTHYeCKhe 3a00JeBaHUs, MeTaboInIecKue
HapyIIeHUs, BPOXKJICHHBIN TTOPOK Cep/a, OKHPEHNE,
caxapHblii aualeT, OpoHXHMalbHAs acTMa M JApYyTHe
XpOHHYECKHE JIeTOYHbIE 3a00JIeBaHUsA, CEPIIOBUIHO-
KICTOYHAs aHeMHs, UMMYHOIC(HHUINUTHBIC COCTOSHUS
[2, 3, 6-8, 10, 30].

C nosiBneHreM HOBBIX BapruanToB Bupyca COVID-19
Kk ocern 2021 1. yBenmuuiach BOBJICYCHHOCTH JCTEH
B 3MUJEMHUYECKUN Tpoliecc, B TOM YHCJIe W TocluTa-
JU3aLus CO CPEAHETSDKENBIMU M TSOKEIbIMH (hopMaMu
3a0omneBaHmsI, 0COOEHHO B BO3PACTHOW TPYIITIE CTapIIe
7 ner [14]. IlosBIeHNE 0YEPETHOTO BHICOKO WHBA3HB-

HOTO LITaMMa «OMHKPOH» B sHBape 2022 T. mpuBeso
K PE3KOMY YBEIMYEHUIO 3a00JIeBAEMOCTH JECTCKOTO Ha-
CeJIeHHs TI0 CPaBHEHUIO C aHAJOTMYHBIM IEPHOIOM
2021 r. Tak, 3a0osieBaeMOCTh JeTEl /10 4 JIeT BhIpOCIA
B 2,6 paza [11, 20].

[ToMmumoO yBenuuUeHHsI 4YacTOThI 3a00JIEBAEMOCTH,
BO3MOJKHOCTH BO3HUKHOBEHMS KU3HEYI'POXKAIOLINX
COCTOSIHUM y JleTel, KaK U Y B3POCIBbIX, ONUCAH MOCT-
KOBUJIHBIA cuHapom [19, 33]. Hapymenust 310poBbs
B MOCTKOBUIHOM MEPUOAEC Yalle OTMEYAIOTCS y JeTel
LIKOJIBHOTO BO3pAacTa, MPUYEeM Kak IOCJIe JIETKOH, TaK
u nocie OeccumnrTomuon Gopmer COVID-19 [1, 13].

C yderoM BceX YKa3aHHBIX MOMEHTOB — YBEJIH-
YeHHE BOBJIEYEHHOCTH JeTed U MOAPOCTKOB B 3IIHU-
JEeMUYECKHI MPOLECC, PHUCK TKEJIOro TEUCHHMs,
¢dbopMupoBaHHE NOCTKOBUAHOIO CHHIPOMA, Yy4acTHe
B TpaHCMHCCHU BO30yauTenss — ObUI0 00OCHOBaHO
BKJIIOYEHHUE JETEN B MPOLIECC MACCOBOW BaKLMHAIUU.

XAPAKTEPUCTUKU BAKLUH, TIPUMEHAEMbIX
ANg NPOOUNAKTUKU COVID-19 Y AETEN

B nacTosimee BpeMs Ui Ae€Tel aKTMBHO TPUMEHS-
I0T pa3Hble BapHaHTHl BakIMH — Ha ocHoBe MPHK-
TEXHOJIOTUH, BEKTOPHBIC, YOUTEHIC.

[Ipumenenue MPHK-Bakumn Komurter mno wum-
myHuzannonHo npaktuke (ACIP) CIHA pa3pemnin
B mae 2021 r. mmt mompoctkoB 12-16 mer [38],
a B HosOpe 2021 . — g jgeredl B Bo3pacTe
5-11 ner, Taxke B HOAOpe ke OBUIM PEKOMEHIOBA-
HBI JIOTIOJIHUTENbHBIE W OycTepHble m03bI [39]. s
nmeredt B Bo3pacTe 5—11 jeT ObuTa TMOKa3aHa BHICOKAS
3pPEKTUBHOCTh ISl MPEAOTBPAILCHUS CHMIITOMATHU-
Yyeckoro JiaboparopHo mnoareepxaeHHoro COVID-19
MPH OTCYTCTBUHM CEPbE3HBIX JI0KA3aTeJIhCTB PHUCKOB
(I crenmens mocroBepHOCTH). KnmuHmueckast 2 pexTHB-
HOCTH y TOJPOCTKOB /IO TIOSIBIICHUSI BAPUAHTOB «IEITh-
Ta» U «OMUKpOH» coctaBimsuia g0 100 % (95 % AU
75,3—100 %) B peA0TBpALICHHH CUMIITOMATHYECKOTO,
naboparopHo noarsepxkaeHHoro COVID-19. UmmyH-
HEI oTBeT Ha 2 mo3bl Pfizer-BioNTech y monpocTkoB
12—15 net G6e3 mpeapiayuieiit nHdekuun SARS-CoV-2
ObT He MeHee, 4eM y JHIl B Bo3pacte 16-25 et
VY nereir 5-11 ner 3¢¢eKTHBHOCTE MO CHUKECHHUIO
3200JIeBAEMOCTH CHUMIITOMATHYeCKONH HH(EKIHuen co-
crabmia 90,9 % (95 % AN 68,3-98,3 %). MecTHbie
WIM CHCTEMHBIE PEAKIIMM BO3HHUKAIH Yy TOJIPOCTKOB
B TeueHue 7 nHed mocne BaknuHaiuu, 90,9 % pe-
[UITUEHTOB BaKUWHBI COOOMIMIN O JIFOOOW MECTHOM
peakuu, 90,7 % — o kakomM-mubO cuMITOMe 00-
el peakiuu, 4aille Ioclie BTOpOM J03bl, B OCHOB-
HOM OT JIETKOH 10 yMEpeHHOW. Peakunu orMedaiuch
B cpeaHeM Ha 1—4-i qHM Mocie MONyYeHHs BaKLIUHBI
U pa3penianuch B cpenHeM 3a 1-2 maas. Haubonee da-
CTBIMH CUMIITOMAaMH OBLTH YTOMJISIEMOCTD, JINXOPAJIKa,
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royioBHas 0o0ib, 03HOO W 0OJb B MECTE WHBEKIUH
[34, 36]. V nereit 5—11 net MecTHbIE peaklUU B Teye-
HMe 7 IHEH Iocie BaKIMHAIMK OTMEYeHBl B 86,2 %,
a obmue — y 66,6 %, Jare mocie BTOPOM M03bI BaK-
UUHBL. Y TIOAABISIONIETO OOJBINWHCTBA IMPOSBICHHUS
OBUTH OT JIETKOW JI0 YMEPEHHOW CTENIeHH BBIPaKCHHO-
CTH ¥ PETHUCTPUPOBAINCH peke, YeM Y JIHII B BO3pac-
Te 16-25 ner. BeipakeHHBIE MECTHBIC W CHCTEMHEIE
peaknuu (crenens III mnam BhIme, ompenenseMas Kak
HapyIIeHUE TIOBCEAHEBHON aKTHBHOCTH) HAOIONAIICH
y 2,7 % peuunueHToB BakuuHbl U 1,1 % peuunueH-
TOB IIare6o. Pacmmpennas koropra 6€30MacCHOCTH —
2379 nereit (Bkmrouas 1591 penunmeHta BakKIUHBI)
Obuta J100aBiCHA JJIi MOHHMTOPUHIA CEPBhE3HBIX II0-
004HBIX 3((DeKToB, CpeAHMN TEepUoi HAOITOICHUS
cocTaBuil 2—4 Hen. MOCHE MOJYYECHHs] BTOPOU O3Bl
[15, 16, 26].

Baxkmuna npotuB koponaBupyca MPHK — Moderna
COVID-19 (mRNA-1273; ModernaTX, Inc; Cam-
bridge, Massachusetts) Obl1a paspernieHa K HCIIOIb30-
Baanto B CIIA 18 mexabps 2020 r. [32]. JlanHbIe 110
3(pPEKTUBHOCTU BaKIWHBI Yy JIETCH OLCHHUBAJIHChH II0
pesynbTaTaM KJIMHUYECKOrO HCCIIE0BaHus, B KOTOPOM
yuactBoBajio 3000 moxpoctkoB 12—-17 net. Ilokazana
cpaBHHMMas O B3pocibiMu 18-25 neT 3¢ (hekTHBHOCTH
M0 TPEAYNPEKICHUIO HHPEKIIUN W TMPOAYKIINNA aHTH-
ten. Baknuna 6 suBaps 2021 r. Opuia 3aperucTpupo-
BaHa B EBpoIeicKoM cO03€, aBTOPU30BAHA C HOBBIM
Ha3BanueM Spikevax 22 mrons 2021 . u paspemieHa
¢ 12-netrero Bo3pacta [35]. [Ipu HabmrOMeHN™ 32 d¢-
(heKTHBHOCTHIO M 0€301TaCHOCTHIO BAKITMH B YCIOBHIX
peanbHOl MPaKTUKKM ObUIa 3aI0/I03peHa CBSI3b MEXIY
MPHK-BaknimHaMu ¥ BO3HUKHOBCHHEM MHUOKAPJIUTA,
MPEUMYIIECTBEHHO Y MOJIOABIX MYXYMH B BO3pac-
Te or 16 mo 30 user, Gomee BeIpakeHHas B TPYIIE
16 mo 19 ner. B GonpmMHCTBE CiydyaeB MHOKapIUT
MMell JIETKYI0 (OpMYy TEUEHHsI M MPOXOJIUI B TCUCHUE
Heckonbkux nHed [27]. Ha 11 umrons 2021 r. okomo
296 mun no3 MPHK-Bakumssl mpotuB COVID-19
Opi10 mcmonb3oBano B CIIA, mpuuem 52 MiH 103
y s B Bo3pacte 12-29 ner, u3 koropeix 30 MiH
ObUTH TIepBBIMH M 22 MIJIH — BTOpPBIMH. B oTyerax
0 nmobounbix ¢ dexrax Bakuuuel (VAERS) momyueno
1226 coobmenuit o muokapaure mocie MPHK-npu-
BUBKM B Tiepron ¢ 29 mexabpst 2020 1. mo 11 wmroHs
2021 r. Cpenu ynuil ¢ 3aperUCTPUPOBAHHBIM MHUOKAp-
nutoM nocie MPHK-BakumHanuu cpenHuii Bo3pact co-
craBui 26 net (auanazod 12-94 ronpa), 923 MyK4HUHBI
u 289 sxeHuH. Cpenu 1094 cnyyaeB ¢ yTOUYHEHHOMU
J10301 BakMHBI — 76 % mocne BTopoil mo361 MPHK-
BaknuH — u Pfizer-BioNTech, 1 Moderna. Camsrit
BBICOKHI TI0Ka3aTe)Ib ObUT YCTAHOBIICH CPEIIA MYKUMH
12-17 n 18-24 ner (62,8 u 50,5 3aperucTpupoOBaHHBIX
CIy4aeB MHOKapInuTa HA MUJUTHOH BTOPBIX BBEJCHHBIX

no3 MPHK cootsercteenno). ACIP paccmoTpen nnam-
BUAyaJIbHBI YPOBEHb COOTHOLICHUS MOJb3bl U PHUCKA
MPHK-BakiMH y moapocTKOB U MOJIOJBIX JIFOJEH, CpaB-
HUBAJINCh MpeuMyInecTBa (MpenoTBpalIleHne TsKeno-
ro 3aboneBanuss COVID-19) k puckam (KOJIHMYECTBO
CllyyaeB MHOKapAWMTa), W NpPHIIEe] K BbIBOJAM O He-
00X0IMMOCTH NPOAOJKATh BaKLMHALMIO. bananc noss-
361 M PHCKa BapbHpOBajJ B 3aBHCHMOCTH OT BO3pacTa
u mnona. Ha mmmmumon Bropeix n03 MPHK-Bakiuwsr
npotuB COVID-19, BBeneHHOH MyK4MHamM B BO3-
pacte 12-29 nert, npeaynpexnaerca 11000 cnygaes
COVID-19, 560 rocnuranmusanuii, 138 rocrnurannsa-
LM B OT/I€JIeHNe NMHTEHCUBHON Tepanuu U 6 cMepTeH,
0 cpaBHEHHUIO ¢ 39—47 0)KuAaeMbIMH CIIy4asMd MHO-
kapauTa nocie npuBuBku or COVID-19. Ortot ananus
HE BKJIIOYaJl MOTCHUMAIbHYIO IOJIB3y OT IPEeNOTBpa-
LIEHUS JIOHT-KOBHUJIA U MYJBTHCHCTEMHOIO CHHAPOMA.
EBpomneiickue wucciaenoBaTeny OINCHWIN H30BITOUHBIMN
PUCK MUOKapAWTa IMOCI]e BBEACHUS BTOPOW J103bl Bak-
uuHel Moderna. B ogHOM uccienoBaHuM B TeYEHHE
7 nHEW Tocie BBEACHWS BTOPOM /O3Bl OBUIO 3ape-
ructpupoBano okono 1,316 (95 % AU 1,299-1,333)
JIOTIOJTHUTENBHBIX CIy4yaeB MHOKapauTa y MYXKUUH
B Bo3pacTte oT 12 mo 29 ner Ha 10000 yenoBex Mo
CPAaBHCHMIO C HENPHUBHUTHIMU Juiamu. B apyrom —
B TeueHWe 28 mHEH Tociie BTOPOH M03BI OBLIO 3ape-
ructpuposano 1,88 (95 % AU 0,956-2,804) nomonuu-
TeNbHBIX CIy4aeB MHUOKApAWTA Y MY>KYHMH B BO3pacTe
or 16 o 24 ner na 10000 yenoBek MO CpaBHEHMIO
¢ HenpuBUTHIMU Jintamu [35]. Hu onuH cioyyail Muo-
KapIuTa He 3aKOHYWICS JICTAJIbHO.

17 wmions 2022 r. ympasieHHE [0 CAHUTAPHOMY
HaJ30py 3a KaueCTBOM IMILEBBIX MPOAYKTOB M MeEU-
kameHToB (FDA) BHecnu mompasku B Pasperienue Ha
HCIOJIb30BAHUE B YPE3BBIYAMHBIX CUTyalUsIX AJISI BaK-
mud MPHK COVID-19, utoObl BKJIIOYUTE AETEH B BO3-
pacte ot 6 Mmec. o 4 net i noiaydeHust BNT162b2
[Pfizer-BioNTech, 3 no3el o 3 mkr (0,2 M) kaxmas|
U AETSIM B BO3pacTe oT 6 Mec. A0 S5 JIeT AJs MOMyYeHUs
MPHK-1273 [Moderna, 2 no3sr mo 25 Mkr (0,25 M)
Kaxnaas|. B xome KIMHUYECKOTo HMCIBITAHUS BAaKIIMHEI
Pfizer-BioNTech npusuto 3013 nereit B Bozpacte oT
6 Mec. 10 4 net, a BakuuHbl Moderna — 5011 nereit
B BO3pacTte oT 6 Mec. A0 5 JeT. boabmuHCTBO 3aperu-
CTPUPOBAHHBIX HEXKEJIATENIbHbIX SIBICHUH OBIIN JIETKU-
MU WJIM YMEPEHHBIMHU IO CTETIeH! TSKECTH U He MMETH
cepbe3nbix nocienctsuit [18, 22]. CDC paccmotpen
HeOnmaronpusTHeIe COOBITUSL M BIMSHHE Ha 30POBbE
nociie moryaenust Pfizer-BioNTech u Moderna, v-safe
OTYETHI O TOOOUYHBIX 3(PQeKTax BaKIMH B TEPHUON
¢ 18 mions no 21 asrycra 2022 . — y 599457 nereit
B Bo3pacTe oT 6 Mec. 10 4 JIeT, IPUBUTHIX BAKIIMHOMN
Pfizer-BioNTech, u 440773 — ot 6 Mec. g0 5 jeT,
nonydaBmmx BakiuHy Moderna. B mporpammy v-safe
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noctynuio 23266 coobmenuit. Haubonee yacto orme-
YeHa Pa3paKUTENFHOCTh WM TIad MPUMEPHO Y TI0-
JIOBUHBI JIeTel B Bo3pacTe oT 6 mec. mo 2 net. Cpemau
JleTeit B Bo3pacTe 3 JIeT M CTaplie CHUCTEMHBIC Peak-
uuu ObLIM pexke, HO OOJb B MECTe WHBEKIUU ObLia
Hambollee JacTol y nmereil AToro Bo3pacta. MecTHbIe
peaxrun otmeueHsl y 900 (19,0 %) meteit B Bo3pacte
ot 6 mec. no 2 met, 'y 1078 (28,4 %) — B BO3pac-
Te 3—4 5er mocie BBEACHHS MEPBOM J03bI BAKIIUHBI
Pfizer-BioNTech; y 1601 (19,2 %) mereit — B BO3-
pacre or 6 mec. no 2 njer, u 'y 2072 (32,4 %) —
B Bo3pacTe 3—5 jeT mocie mepBoil mo3pl Moderna.
Cucremubie peakiun y 2649 (55,8 %) nereit B BO3-
pacte ot 6 mec. 1o 2 ner u'y 1220 (32,2 %) nereit
B Bo3pacte 3—4 roma mocie Mmoixy4eHHus! MepBoil J03bl
Pfizer-BioNTech. Ilpn BBenenun Baximasl Moderna:
y 4647 (55,7 %) neteit B Bo3pacte oT 6 Mec. 70 2 JeT,
uy 2204 (34,5 %) — B Bo3pacte 3—5 yer mocnie mnep-
Boil 703bl. Pomutenu mpumepno 1323 (5,7 %) u 803
(6,5 %) nereit B Bo3pacTe OT 6 Mec. IO 5 NeT co-
0o0ImMIN, 9TO WX peOCHOK HE CIIOCOOEH BBITIONHATH
OOBIYHYIO TOBCEIHEBHYIO JEATEILHOCTh B TECUCHHE
Henenu mocie 1-i u 2-i 10361 COOTBETCTBEHHO JIO-
6oii Bakumubl. Ilpumepno 741 (2 %) pebGenok co-
oOmrmin, 4To oOparmancs 3a MEIUIIMHCKON TTOMOIIBIO
B TEYCHHWE HEJEeNHM TI0clie BaKIMHAINK, OOIbImas
YacTh MEIUIIMHCKOW IIOMOINM Oblia IOJIy4YeHa aM-
oymaropuo (450; 1,3 %), deTBepo mdeTed momanu
B OOJBHUIly TIOCJIC BaKIMHAIUHU; JBOE PECIIOH]ICH-
TOB yKa3aJld, 4TO TOCMHUTAJIU3alus ObUTa He CBA3aHa
¢ BaknuHanue. [lo manHpIM HaOmIOAeHW OB cle-
JlaH BBIBOJ, YTO BaKIMHAIMs Oe3omacHa Jyisl JeTei
oT 6 mec. g0 5 net [25].

HWuakTuBHpOBaHHBIE BaKIMHBI. Sinovac-Corona-
Vac — [enbHOBUPHOHHAS BaKIMHA C a{bIOBAHTOM TH-
JIPOKCHIOM aJTFOMHHUSI, PEKOMEH/IOBaHA K IPUMEHEHHIO
BO3. Bakmunarus mpoBogutcst nBaxabl (mo 0,5 mui),
¢ uHTepBajoM otT 2 1o 4 Hen. BO3 pexomenayer uH-
TepBan B 4 Hen. DddexkTuBHOCTH BakuuHBL B (aze
3 KIIMHUYECKUX UCIbITAaHUN B Bpasuiuu nokasana, 4to
JIBE JTO3bI, BBEICHHEIC C MHTEPBAJoM B 14 mgHEH, depes
14 nHeilt mocne BTOpOii BaKIIMHALIMY UMENH d3PPEKTHUB-
HOCTh 51 % (95 % AU 36—62 %) mpoTHB cUMIITOMATH-
yeckort mHekmun SARS-CoV-2 u 100 % (95 % AU
17-100 %) mpotuB Tsoxenmoir COVID-19 u rocmmra-
nu3anuu. [IpocTieKTHBHOE HAIMOHAIBHOE KOTOPTHOE
uccienoBanue B Yunm ¢ ydactuem 10,2 muH dyeno-
BEK B Bo3pacte 16 jer m crapuie co 2 ¢eBpans 1o
1 mas 2021 1. mokaszano 3¢ ¢GeKTUBHOCTh MPOTHB WH-
ek — 65,9 % (95 % AU 65,2-66,6 %), npoTus
rocrutanmuzanuun — 87,5 % (95 % JAU 86,7-88,2 %),
MIPOTHB TSHKEJIOTO TEYCHUS C PEAHUMAI[MOHHOW ITOMO-
o — 90,3 % (95 % AU 89,1-91.4 %), npotus ne-
TaIbHBIX UcX0moB — 86,3 % (95 % AU 84,5-87,9 %).

Bakuuna npumensiercst y aeteil ¢ 3-meTHero Bo3pacra
B Kutae u HekoTopsix cTtpanax FOro-Bocrounoit Aszum,
B HACTOsIIEEe BpeMs 3aKaHYMBACTCS HMMYHHU3AIHSA
nereit ¢ 7-mecsiaHoro Bo3pacta [21, 24]. [IpoBeneHb!
WCCIICZIOBAaHUSl U IO MPUMEHEHUI0 BakuuHbl Covaxin
(BBV152) y nereit 2—18 net. BakiuHa omieHeHa Kak
HH3KO peakToreHHas. I()PeKTUBHOCTE (TYMOpPaTbHBIHA
OTBET) OB WASCHTHUYCH IPYTMM HWHAKTHBHPOBAHHBIM
SARS-CoV-2 Bakuunam. HeoOxoaumocTs HMMY-
HU3AIMK MIIAJIINX BO3PACTHBIX TPYII, KaK CUUTA-
0T HWCCIEeNOBaTeNd, IOMOXET TIpepBaTh Iepenady
Bupyca [37].

BaknuHbl Ha OCHOBe aJeHOBHPYCHBLIX BEKTO-
poB. OrteuectBeHHas BakiuHa [am-KOBU/[-Bak-M
(«CnytHEK M») st moppocTkoB 12—18 jieT u3rotos-
neHa Ha ocHoBe ['amM-KOBU/[-Bak («CmyTtHHK V»),
MIPUMEHSETCS TaK e IByKPAaTHO C MHTEPBAJIOM MEXITY
BBeneHusMu 21 geHn. OTIugaeTcsi CHUKCHHON B 5 pas
KOHLIEHTpalnel aHTureHa. B coorserctBum ¢ BpeMeH-
HBIMH METOAWYECKUMHU pekoMeHaanusamu «llopsaok
MIPOBE/ICHNUS BaKIIMHAIIMA MTPOTHB HOBOW KOPOHABHPYC-
Hoit nH(pexmmu (COVID-19)» Bakmuna ['am-KOBU/I-
Bak-M npeanasznayena s npodunaktiaka COVID-19
y TOIPOCTKOB B Bo3pacte oT 12 mo 17 mer (BKIHO-
yuTenbHO) [5]. BakumHamus mpoTHB KOpPOHABHPYC-
HOM wmH(peKuHu, BbI3BaHHOH BHpycoM SARS-CoV-2,
BKIIIOUCHA B KaJIeHIaph MPOQUIAKTHUECKUX TPHBUBOK
[0 SMHUAEMHYECKHM TOKa3aHusM *. [IprOpUTETHBIM
JIOJDKHO CTaTh Ha3HAu€HHUE BAKI[MHALMU JETAM CTaplie
12 netr W3 TpyHmbl BBICOKOTO PHUCKA TKEIIOTO M OC-
JIO)KHEHHOTO TE€YCHHsI HOBOW KOPOHABHUPYCHOH MH(]EK-
uu. K TakoBBIM OTHOCSTCS CIEAYIONIUE KaTeTOPHH:
MAaIUeHThl ¢ oprannyeckuMu nopaxennamu LIHC; na-
IUEHTHI ¢ Op(aHHBIMU 3a00JICBAHUSAMH, C CHHAPOMOM
banna — Kuapu, ¢ mnopokamu cepaeyHO-COCYAMCTOM,
OpPOHXOJIETOYHOW CHUCTEMBI; MAI[MeHThI C OHKOJOTHYe-
CKUMH ¥ OHKOTeMaToJOTMYeCKHMHU 3a00JIeBaHHUSIMU,
JUINTEIbHO  TOJydYarolllie HMMYHOCYIIPECCHBHYIO,
KOPTHKOCTEPOUIHYIO TEpaluio W JICYCHHUE IOJIOBbI-
MU TOPMOHAMH; TMAlUEHTHl C TPOMOOTHYECKUMHU CO-
OBITUSIMH B aHaMHe3¢ (MHCYNBT, TPOMOO3 TOJIOCTEH
cepaua, TpoMOO3 BEH KOHEUHOCTEH M Majoro Tasa,
TpoMO03MOOIINS JIETOYHOH apTeprH Y NAMEHTOB U MX
ONMM3KUX POACTBEHHUKOB). JlaHHBIE KIIMHUYECKUX WC-
cienoBaHni BakUMHBI « CITyTHUK M» I€MOHCTPHUPYIOT,
4TO OHa TaK e Oe3zomacHa Juisi npuMeHeHus. Cepbes-
HBIX HEXEeJaTelIbHbIX SIBICHUN HE 3aperucTpPUpPOBAHO.
OmHAaKo NI BBISBJICHUSI BOSMOXKHBIX PEIKUX HEXKella-
TEJbHBIX SABJICHUH BAKIIMHAIIUU TIPOBOIUTCS JATbHEN-
ee u3ydeHue.

* Ipukas MuHucTepcTBa 3apaBooxpanenus Poccuiickoii denepa-
nun Ne 11221 ot 06.12.2021 «O06 yTBep:KA€HNN HAIIMOHAIBHOTO Ka-
JeHaaps NpoQHIaKTUYECKUX TPUBUBOK U KaJIeHIaps NpopuiIakTh-
YEeCKHMX MPUBUBOK I10 AMHUIEMHUYSCKUM MTOKa3aHUSIM).
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3AKNIOYEHUE

[To 3axmouennto BO3, HecmotTpsi Ha Oonee HH3-
Kkuil puck Tsokenoro teueHuss COVID-19, netn u mon-
POCTKM HEMPONOPIMOHATBHO CHJIBHO MOCTpajaiud OT
Mmep 1o 6oprbe ¢ COVID-19. Hanbonee BaxHbIe KOC-
BEHHbIC TIOCJIEACTBUS CBS3aHBl C 3aKPBITUEM ILIKOI.
BakuuHbl, 0700peHHbIE CTPOTHMMH PEryIHPYIOLINMHU
opraHamH JUis OTpeNeNieHHs] Bo3pacra JeTed W Toj-
pocTkoB, Oe3omacHbl W APQPEKTUBHBI ISl CHIDKCHHS
OpeMeHH OOJNE3HM B ATHX BO3PACTHBIX IpyIax.

Hecmotpst Ha cHmwkenne 3((EKTUBHOCTH BAaKLUUH
B CBS3M C IIOABJICHHUEM HOBBIX INTAMMOB LMPKYIIH-
PYIOIIMX BHPYCOB, OHH TPOAOJDKAIOT COXPAHATH (-
(EKTHBHOCTB MO MPEAYNPEKICHUIO CITyYaeB TKEIOTO
TeueHuss MH(EKUUH, TOCIUTATU3AUd U CMEPTH.

LOMNMONIHNTEJIbHAA UHO®OPMALNA

Bxaaa aBropoB. Bce aBTOpbhI BHECIM CyIIECTBEHHBIHN
BKJIaJ B pa3pabOTKy KOHIICIIIIMH, NPOBEICHHUE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbH, MPOWIN U 0f00pmim (GUHAIBHYIO
BEpCHUIO TIeper IMyOIuKaIe.

Konduukr uHTepecoB. ABTOpHI IEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U ITOTEHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C IyONMKanued HacTOsIIeH CTaThH.

Hcrounuk ¢uuHancupoBaHus. ABTOPH 3aABIAIOT 00
OTCYTCTBUH BHEIIHETO (DPMHAHCHPOBAHUS NPU MPOBEACHUU
HCCIIEIOBAHNS.
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OLLEHKA TEMATOJIOTMYECKMX NMOKA3SATEJIEM Y AETEA C COVID-19
B PECMYBJIUKE CAXA (AKYTHUS)
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Ana yumuposaHus: Esceesa C.A., Knumosa T.M., borgawuH B.B., Makaposa A.M., Cnenuosa C.C., bypuesa T.E., YacHbik B.[.
OueHKa remaToNorMyecknx nokasartenen y aeteit ¢ COVID-19 B Pecnybauke Caxa (ikytua) // Neamatp. — 2023. - T. 14. — Ne 1. -
C. 15-26. DOI: https://doi.org/10.17816/PED14115-26

AKTyanbHocCTb. B nepuop, naHaeMmnm KOpoHaBUpyCHOM MHAEKLMM OAHUM U3 Hanbonee BaXKHbIX HaNpPaBAEHWI HAYYHbIX Uccne-
[l0BaHMI CTano M3yyeHne napamMeTpoB 1abopaTOpHbIX NOKasaTesieln, a TakxKe pacyeTHbe MHAEKChI, KOTOpble MOrK Gbl ObITb
MCNOb30BaHbl KaK KpUTepUM, OTpaxkallme TeyeHne MHOEKLMOHHOrO npouecca, 1 Mornun Obl MCMONb30BaTbCS B KavyecTse
NPeanKTOPOB TSXENOro TeYeHns 1 HebnaronpusTHOro Mcxona 3abonesBaHus.

Lienb uccnepoBaHusa — oLleHKa reMaTonorMyecknx napameTpoB y aeTei ¢ auarHosom COVID-19 B Pecnybauke Caxa (AkyTus).
Matepuanbl M MeTopbl. B cTaTbe npencTaBneHbl AaHHble PeTPOCNEKTUBHOrO MCCNefoBaHUa 344 cnyyvaeB HOBOW KOpOHa-
BMPYCHOW MHdeKuun, Bbi3BaHHOM BupycoM SARS-CoV-2 (kog MKB-10 UOQ7.1), y peTteid, rocnMTanu3MpoBaHHbIX B Mepuop,
€ 23.03.2020 no 27.12.2020 B I'BY PC (4) «[deTckas MHPEKLMOHHAA KIMHUYecKas 6onbHULa» AKyTcka.

Pesynbratbl. Pe3ynbTathl MCCNeA0BaHMS NOKa3anu, YTO NpU NOCTYMIEHUM B CTALMOHAP AONS AETel CO CHUXKEHHbIM YPOBHEM
NenKoLMTOB NpeBblllana Lo AeTel ¢ nelkounTo3oMm (23 % npotus 10 %), Ha6NAANUCh CHUXEHHbIE YPOBHM reMornobuHa,
M3MeHeHMe COAepXaHMs TPOMOOLMTOB, CErMEHTOSAEPHbIX HelTpodunos, numdounToB. CKOPOCTb OCELAHUS IPUTPOLUTOB
nosbiweHa y 48 % peten. Hentpodununsa n numdoneHns accoLmMmpoBaHbl C TKECTbIO COCTOSHUS AeTel. 3HAaYeHUs OTHOLLEHMUS
HeWTpOdUNOB K MMMPOLMTAM B HEKOTOPbIX BO3PACTHbIX rpynnax Obian CBA3aHbl C TSHXKECTbIO COCTOSHUSA AETei.
3aknovenue. VHGEKLMOHHBIM npouecc y AeTeld Npu HOBOM KOPOHABMPYCHOW WMHMEKLMM COMPOBOXAAETCS U3MEHEeHWeM
NenKouMTapHOW (GOpMYnbl, NOBbILIEHUEM CKOPOCTU OCEAAHMS 3PUTPOLMTOB M M3MEHEHMEM COAEpXaHWUs TpoMOOLMTOB.
Hentpodunnsg n numboneHns accoummpoBaHbl C TXKECTbIO COCTOSAHUS AeTeN.

KnioueBble cnoBa: kopoHaBupycHas uHdekumus (COVID-19); nHeBMOHUS; 06LWMIA aHAaNU3 KPOBU; NeMKOLUMTapHbIe UHAEKCbI;
netu; AkyTtus.

Mocrynuna: 21.12.2022 Opobpena: 17.01.2023 Mpuuara k nevatu: 27.02.2023
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ASSESSMENT OF HEMATOLOGICAL PARAMETERS IN CHILDREN WITH COVID-19

IN THE REPUBLIC OF SAKHA (YAKUTIA)
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For citation: Evseeva SA, Klimova TM, Bogdashin VV, Makarova AM, Sleptsova SS, Burtseva TE, Chasnyk VG. Assessment of
hematological parameters in children with COVID-19 in the Republic of Sakha (Yakutia). Pediatrician (St. Petersburg). 2023;14(1):15-26.
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BACKGROUND: During the coronavirus pandemic, one of the most important areas of scientific research was the study of
laboratory parameters, as well as calculated indices that could be used as criteria reflecting the course of the infectious
process, and could be used as predictors of severe course and adverse outcome of the disease.

AIM: Assessment of hematological parameters in children with COVID-19 in the Republic of Sakha (Yakutia).
MATERIALS AND METHODS: The article presents data from a retrospective study of 344 cases of a new coronavirus
infection caused by the COVID-19 virus (ICD-10 code U07.1) in children hospitalized in the period from 03/23/2020-
12/27/2020 in the Children’s Infectious Clinical Hospital of Yakutsk.

RESULTS: The results of the study showed that upon admission to the hospital, the proportion of children with reduced
leukocyte levels exceeded the proportion of children with leukocytosis (23 versus 10%), there were reduced hemoglobin
levels, changes in the content of platelets, segmented neutrophils, lymphocytes. The rate of erythrocyte sedimentation
was increased in 48% of children. Neutrophilia and lymphopenia were associated with the severity of the children’s
condition. The values of the ratio of neutrophils to lymphocytes in some age groups were associated with the severity
of the condition of children.

CONCLUSIONS: The infectious process in children with a new coronavirus infection is accompanied by a change in the
leukocyte formula, an increase in ESR and a change in the platelet content. Neutrophilia and lymphopenia are associated
with the severity of the condition of children.

Keywords: coronavirus infection (COVID-19); pneumonia; general blood test; leukocyte indices; children; Yakutia.
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AKTYAJNIbHOCTb

Omnpenenenne KIMHUKO-IA0OPATOPHBIX  OCOOEH-
HOCTE HOBOW KOPOHABUPYCHON WH(MEKINH MOXKET
YAYYIIATh TUATHOCTHKY, MTO100p aJeKBaTHOM Tepamuu
1 BO3MOKHOCTH TPOTHO32a TEUECHUS JaHHOTO 3a00JeBa-
Husl. Ha HacTosimuii MOMEHT B MUpE BBIIOJIHEHO J0-
CTAaTOYHO OOJIBITOE KOJHYICCTBO PAbOT IO H3yUCHHUIO
0COOCHHOCTEH TEeYeHUs] KOPOHABUPYCHOH WHQEKIIHH.
[Tokazano, 4TO HEKOTOPBIE JTAOOPATOPHBIE TTOKA3ATENH,
a TaKKe PacyeTHbIC MHAEKCHI MOTYT aJ€KBaTHO OTpa-
KaThb TEYCHHE MH(EKIMOHHOIO IpOLecca U HCIONIb-
30BaThCsl B KAQUECTBE IPEAUKTOPOB TSDKEJIOTO TEUEHHUS
U HeOJaronpusTHOr0 Mcxoma 3abonesanus [1, 2, 7,
13, 17, 18]. PacnpocTpaHeHHBIMH TI'€éMaTOJIOTNYECKH-
Mu oTknoHeHHsAMH npu COVID-19 ssnsdrorea num-
(omeHust, TPOMOOLMTOIICHHS, IOBBILIEHHbIE YPOBHHU
D-mumepa n C-peakTHBHBIN O€lOK, KOTOpBIE dalle
HAOMIONAIOTCST Y MAIMEHTOB C TSDKEIBIM TEUCHHUEM
COVID-19 [6, 16, 19]. ¥V neteit Taxxke HaOmroma-
eTcsl JICHKONCHMS, HEHUTPONEHUs, TPOMOOLUTOIECHUS
W TIOBBHIICHHBIH ypoBeHb D-mgmmepa [14]. B Hekoro-
PBIX HCCIIEIOBAHUAX TOKa3aHa Ooyiee peikas 4acTora
nuMQOTIeHUH y JeTell 10 CPaBHEHHIO CO B3POCIBIMH.
OTH pa3muuusl KCCIEeNOBaTeN CBS3BIBAIOT ¢ Oonee
BBICOKUM YPOBHEM E€CTECTBEHHBIX KWIIJIEPOB B KPOBHU
JeTeid, a Takke ¢ A(HEKTUBHOW CHUCTEMOM BPOXKIICH-
HOTO UMMYHHTETa M HE3PEJIOCTHIO PELeNTOPOB aHTHO-
TeH3uHnpespauatomiero gepmenra 2 (ACE2), kotopsie
SBIISIFOTCSL caiTamu 171 cBsizbiBaHusgd SARS-CoV-2 [20].

[Homynsanmu, NpOXXUBAIOLINE B SKCTPEMAIbHBIX UC-
koMbopTHBIX ycrnoBuax CeBepa, MOABEPTaiOTCS BO3-
JCHCTBHUIO 1100 KOMIUIEKCa (PaKTOPOB, M3MEHSIOIINX
OOMEHHbIE Mpouecchl u (GopMHPOBaHHE HWMMYHHOTO
OTBETa MPH BO3JCHCTBIM MH(MEKITMOHHBIX areHTOB [9].
B cBsi3u ¢ 3TUM IpencTaBiseT MHTEpEC U3yueHHE pe-
aKIUM OpTraHu3Ma JIeTel, KUBYIIMX B 3KCTPEeMaJbHBIX
NPUPOAHO-KIIMMATHIECKUX ycloBusix PecryOmuku Caxa
(AxyTnst), Ha MHPEKIMOHHBIN NPOLECC, BEI3BAHHBIN HO-
BOil KopoHaBupycHoi mH(peknueit COVID-19.

Lenv uccnedosanuss — OLIEHKA T'€MaTOJIOIHYe-
CKHX TapaMeTpoB y xaeredl ¢ amarHozom COVID-19
B Pecnyonmuke Caxa (Skytus).

MATEPWAbI U METOAbI

PerpocnektuBHOE  HCCiIeOBaHUE — IIPOBOAMIIOCH
Ha 6aze I'BY PC () «/lerckas nHdeKmmonHast KINHU-
yeckas O6onbHHLAY SIKyTcka. 3a mepuon ¢ 23.03.2020
1o 27.12.2020 B 3T0 yupexaeHNe roCIUTaAIN3HPOBAHO
358 nmeteii ¢ amarnozom: «KopoHaBupycHas nHGpeEKIus,
BbI3BaHHAsT BHpycoM SARS-CoV-2» (xogst MKB-10
U07.1, U07.2). B ananu3 BkatodeHsl 344 ciydas 3a-
OoseBanust ¢ II[P-nonokutenbHBIMUA pe3yabTaTaMu
Ha COVID-19 (xom MKB-10 U07.1). B cBs3u ¢ Tewm,
YTO 4YacTh IeMaTOJIOTMYECKHX IIOKa3aresed y nerei

3aBHCHUT OT BO3pacTa, a B IOAPOCTKOBOM BO3pacTe
emle OT IO0Ja, KOJMMYECTBEHHBIE ITOKA3aTeN IEepEKo-
JIUPOBaHBl B COOTBETCTBUM C BO3PAaCTHBIMH HOpPMaMH
B KaTerOpHaJbHbIE TOKA3aTeNId C IpajallUsIMU «HHXKE
HOPMBI», «<HOpMay, «BbIIIe HOpMBI». B kauecTBe pede-
PEHCHBIX 3HAUCHHMH HCIIOJIb30BAaHBI HOPMBI J1Taboparo-
pun I'BY PC () «/lerckas mHpEKIMOHHAS KIMHUYE-
ckasi OompHHUIAY» SIKyTCKa. YUYUTHIBAIHCH PE3YNIBTATHI
aQHAJIM30B TIPU MOCTYIICHUH.

CrarucTHdecknil aHamu3 MPOBEAEH C UCIIOIb30BAHU-
em rporpammHoro obdecrieuennst IBM SPSS Statistics 26.
KareropuaibHbele niepeMeHHBIE NPENCTABICHEI B BUIC
a0COMIOTHRIX 3HAUeHWH U mporeHTHoH monu. Ko-
JIMYECTBEHHbIE TIEPEMEHHBIE IPE/ICTaBICHbl B BH/[E
MeIuaHbl ¥ HMHTEPKBAapTHWJIBHOTO pa3Maxa B (opma-
te Me [Q,~0Q,]. llpu cpaBHEHNH TPYIIIT B 3aBUCUMOCTH
OT THIIA JJAHHBIX HCIIOJIb30BaNIM KpuTepun [lupcoHa 2,
Manna — Yutau, Kpackena — Yomnmuca. Kputnueckoe
3Ha4Y€HHE YPOBHS 3HAYMMOCTH TPU IPOBEPKE CTaTH-
CTHYECKHMX TUIOTE3 MPUHUMAIOCh paBHBIM 5 %.

PE3YJIbTATbl N OBCYXXAEHUE

Oco0eHHOCTH KITMHUYECKOTO TeUeHHsT HOBOW KOpO-
HaBUPYCHON MH(EKIMH B AAHHOW IpyIIe MalUeHTOB
OTHCAHBI B MpenbIymuX myonukanusx [4, 5]. B man-
HOW cTaTbe MpPEACTaBICHA XapaKTepUCTUKA H3MEHe-
HUM reMarojIorM4ecKuX IoKa3aTesied y nere ¢ moj-
tBepxaeHHON nHpekuueit COVID-19 B 3aBucuMoctn
OT CTENEHU TSKECTH COCTOSIHMS MNPH TOCTYIUICHUH
W HalIW4Ms ITHEBMOHHHM.

CpenHuil CpoK IOCTYIUICHMS B CTallMOHAp —
5,9 nueil or Havana 3a0oieBaHMA. AHATU3 BO3pacCT-
HOW CTPYKTYpbl MAlMEHTOB HE BBISBWJI CTaTHCTHUYC-
CKM 3HAYMMBIX pa3IM4YMii B 3aBUCHUMOCTH OT IIOJIa
(p =0,864). B tabn. 1 mpexacraBieHo pacmpeneneHue
TIAI[MEHTOB 110 BO3PACTY, CTENEHHN TSKECTH COCTOSHHS
NP MOCTYIUIEHUU M HaJU4uuio MHeBMoHuu. [Ipu mo-
CTYIUIGHHH COCTOsIHUE 93 nieTeil OLleHEeHO KaK «yI0B-
JIETBOpUTENbHOEY, 247 — «cpeAHeH TskecTu», 4 —
«Tskernoe». PacnpeneneHue MamueHTOB IO CTEIEHU
TSOKECTH COCTOSTHHSI HE 3aBHCENI0 OT BO3pacTa Jerei
(» =0,589). B 3akmi0YUTENBHOM HUArHO3E C yYETOM
KJIMHUKA U JaHHBIX KOMIIBIOTEPHOW ToMOrpaduu BbI-
CTaBJICH JUAarHO3 «IMHEBMOHHs» (pyOpuku J12-J18)
120 (34,9 %) nersiM. AHanmu3 STHOIOTHHA TTHEBMO-
Huu no kogaM MKB-10 mokasan, 4To B OCHOBHOM
310 Koabl: J12.8 J[lpyras BupycHas THEBMOHHS —
17 cnydaeB; J18.0 BpoHXONMHEBMOHHUS HEYTOYHEH-
Hast — 101 ciyuqaii. B 2 caydasx aTo 6pumm kozpr J15.8.
Hpyrue 6akrepuanpHbie THeBMOHUH 1 J16.8 [THeBMO-
HUSI, BBI3BaHHAS JPYTUMH YTOUHEHHBIMH MH(EKINOH-
HeiMH areHTamu. B 62 (51,7 %) ciydasix mMHEBMOHHS
Obuta aBycropoHHsst, B 25 (20,8 %) — mneBocTOpoH-
Has, B 33 (27,5 %) — mpaBOCTOPOHHSA.
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Tabnuuya 1 / Table 1

PacnpefeneHve naumMeHToB No BO3pacTy U TAXKECTU cocTosHUA npu noctynneHuun B IBY PC () «[leTckas MHPEKLMOHHANA KNUHK-

yeckas bonbHUua» AkyTcka, n (%)

Distribution of patients by age and severity of the condition upon admission to the GBU RS (Y) “Children’s Infectious

Clinical Hospital” Yakutsk, n (%)

Cocrosinue npu nocrymiaenun / Status upon admission | Hanmuue mHeBMOHMY /
Bospacr, ner /| OOmee kKonudecTBO neTei /
Age, year Total children’s number YAOBIETBOPHUTEILHOE / CpelHeH TSXKECTH U TAKe- The presence
satisfactory noe / moderate and severe of pneumonia
0-1 54 (15,7) 10 (18,5) 44 (81,5) 14 (25.,9)
1-2 42 (12,2) 11 (26,2) 31 (73,8) 10 (23,8)
3-4 36 (10,5) 8(22,2) 28 (77,8) 8(22,2)
5-6 23 (6,7) 7 (30,4) 16 (69,6) 8 (34,8)
7-8 33 (9,6) 10 (30,3) 23 (69,7) 11 (33,3)
9-10 27 (7,8) 11 (40,7) 16 (59,3) 13 (48,1)
11-12 28 (8.1) 10 (35,7) 18 (64,3) 9 (32,1
13-14 33 (9,6) 9 (27,3) 24 (72,7) 15 (45,5)
15-17 68 (19,8) 17 (25,0) 51 (75,0) 32 (47,1)
0-17 344 (100) 93 (27,0) 251 (73,0) 120 (34,9)
V4 0,589 0,059

Ipumeuanue. p — JIOCTUTHYTBII ypOBEHb 3HAYUMOCTH TIPU cpaBHeHUHU Tpyi (kputepuii y° [Tupcona). Note. p is the achieved level

of significance when comparing groups (Pearson’s criterion y?).

B tabn. 2 npencraBieHo pacnpeneseHne KaTeropHii
reMaTOJIOTMYECKUX TTOKa3aTeslel B IIEJIOM U B 3aBHCH-
MOCTH OT COCTOSIHUS MAllME€HTOB TP MOCTYIUICHUU.

Jons nereil ¢ MOBBILIEHUEM YPOBHS 3pUTPOLIUTOB
coctaBuia B neinoM 31 %, yactoTa AeTeil ¢ MOHUKEH-
HBIM ypoBHeM remorioOuHa — 15 %. AHnanu3 pac-
NpeJiesieHus rpajalnuil ypoBHEH JISHKOIMTOB MOKa3aj
OONBIIYIO JIONIO JeTel C JeHKoNeHWel 10 cpaBHe-
HUIO C¢ gonel pereil ¢ neikouuTo3oMm (23 % mpoTuB
10 %). HaOmromaercs wu3MeHeHUE JICHKOIMTApHON
(GOpMyJIbI: KOJIMYECTBO CErMEHTOSJCPHBIX HEHUTpO-
¢unoB camxkeHo y 29 % nereit, nossimeHo y 11 %.
CaBur nedKkouuTapHON (OPMYINBI 3a CYET IMOBBIIIE-
HUS JOJIM TAaJOYKOAJCPHBIX HEHTpOo(UIOB HaOona-
erca y 17,5 %. Mononuto3 BbIsiBIEH Y 15 % nerei,
mumponenus — y 16 %, mamdonnros — y 29 %.

Nmerorcst Takke MPU3HAKK HAPYIICHUS CO CTOPOHEI
CHUCTEMBI TeMOCTa3a, y 6 % BBIABIEHA TPOMOOIHMTO-
nenus, y 20 % — tpomboruTo3. CkopocTh oceja-
HUS SPUTPOLUTOB MOBbIeHa y 48 % nereit. Takum
o0Opa3oMm, y JAeTel ¢ MOATBEPKIACHHOH HH(eKUuei
COVID-19 nmMeroTcs mpu3HaKku BOCHAIUTENbHBIX pe-
aKIUi, HApYIICHUH JICMKOUTapHOW (HOPMYJIBI U CH-
CTEeMBI TeMOCTa3a.

[lo nanHBIM HCclenoBaHMsS, MPOBEACHHOTO B aHa-
JIOTUYHOW TOCHUTANILHOM Ipymmne, y AeTeil B Bo3pac-
Te 10 1 TOga YacTO OTMEUaNOCh TOBBINICHHE YHCIA
MOHOLIUTOB, y JeTel crapiie 7 JIeT — JIEUKONEeHUs
U YCKOPEHHE CKOPOCTH OceqaHusi 3puTpouuton [12].
[Ipu oGcnenoBanuu 107 gerell ¢ Jerkoit u cpemHei
creneHpr0 TsoKecTH Teuennst COVID-19 nmo 3 ner
yaie HaOI0AaNoCh CHMKEHNE YPOBHS DPUTPOIUTOB,

Tabnuua 2 / Table 2

lpapaummn nokaszatenei obLiero u BUOXMMMUYECKOrO aHAM30B KPOBM AeTel C KOPOHABMPYCHOM MHPEKLMEN B 3aBUCUMOCTMU OT
TXKECTU cocTosHMs npu noctynneHnn B [BY PC () «JeTckas nHdeKLUMOHHAsa KaMHuyeckas bonbHuuay SkyTcka, n (%)

Gradations of indicators of general and biochemical blood tests of children with coronavirus infection, depending on the
severity of the condition upon admission to the Children’s Infectious Clinical Hospital of Yakutsk, n (%)

I'pananum mokasarens / Gradations of the indicator
Tlokasarens / Indicator Cocrosmue /
oKasaTelnl cato Condition HUKE HOPMBI / HOpMa / BBILIIE HOPMBI / p
below the norm norm above the norm
VnosnerBopurenbHoe / Satisfactory 6 (6,5) 64 (68,8) 23 (24,7)
DpUTPOUUTHI / CpenHeil TSKECTH U TsDKenoe /
Red blood cells Moderate and severe 12 (4.8) 154 (61.4) 8533.9) 0,251
Bcero / Total 18 (5,2) 218 (63,4) 108 (31,4)
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OkoHn4aHue mabn. 2 / Table 2 (continued)

I'pamannnu nokazatens / Gradations of the indicator
IMokasatens / Indicator Cocrosmue /
Condition HUKE HOPMBI / HOpMa / BBIIIIE HOPMBI / p
below the norm norm above the norm
VYnosnerBoputenbHoe / Satisfactory 12 (12,9) 73 (78,5) 8 (8,6)
T'emorno6us / CpeaHeil TIXKECTH U TsKENoe /
Haemoglobin Moderate and severe 38 (15.1) 189.(75.3) 240.6) 0,822
Bcero / Total 50 (14,5) 262 (76,2) 32.(9,3)
VYnoenerBoputenbHoe / Satisfactory 21 (22,6) 67 (72,0) 55,4)
JleiikouuTsl / CpemHeil TSXKECTH U TsKeNoe /
White blood cells Moderate and severe 37230 163 (65.7) 28 (11.3) 0,241
Bcero / Total 78 (22,9) 230 (67,4) 33.9,7)
VnosnerBopurensHoe / Satisfactory 42 (45,2) 49 (52,7) 2(2,2)
Cermentosnepubie CpemHeil TSXKECTH U TsKeNnoe /
HeitTpodHIbI / pen 57 (23,0) 155 (62,5) 36 (14,5) <0,001
. Moderate and severe
Segmented neutrophil
Bcero / Total 99 (29,0) 204 (59,8) 38 (11,1)
VYnoenerBoputenbHoe / Satisfactory - 85 (91,4) 8 (8,6)
Hanoukosneprsie CpemHeil TSXKECTH U TsKenoe /
HeiTpodHIb / e - 198 (79,2) 52 (20,8) 0,008
. Moderate and severe
Banded neutrophil
Bcero / Total - 283 (82,5) 60 (17,5)
VYnosnerBopurensHoe / Satisfactory - 80 (86,0) 13 (14,0)
D03uHOPUITHI / CpemHeil TSXKECTH U TsKeNoe /
Eosinophils Moderate and severe a 233 02.8) 18.(7.2) 0,050
Bcero / Total - 313 (91,0) 31 (9,0)
VYnosnerBopurensHoe / Satisfactory - 72 (77,4) 21 (22,6)
MoHouuTs! / CpemHeil TSXKECTH U TsKeNoe /
Monocytes Moderate and severe a 211 (84,1 40 (15.9) 0,152
Bcero / Total - 283 (82,3) 61 (17,7)
VYnosnerBopurensHoe / Satisfactory - 92 (98.9) 1(1,1)
Bbazo¢umnsr / CpemHeil TSXKECTH U TsKeNoe /
Basophils Moderate and severe a 247 (98.4) 4 (1,6) 0,721
Bcero / Total - 339 (98,5) 5(L5)
VYnosnerBoputenbHoe / Satisfactory 44,3 47 (50,5) 42 (45,2)
JlumbpouTser / CpenHeil TSXKECTH U TsKenoe /
Lymphocytes Moderate and severe 49 (19.6) 1436572 °8(23.2) <0,001
Bcero / Total 53 (15,5) 190 (55.,4) 100 (29,2)
YnosnerBoputenbHoe / Satisfactory 33,2 76 (81,7) 14 (15,1)
TpomGouutsl / CpenHeil TSXKECTH U TsKenoe /
Platelets Moderate and severe 18 (7.2) 178 (71,5) >3 @213) 0,131
Bcero / Total 21 (6,1) 254 (74,3) 67 (19,6)
CKopocTs oceanms YnosnerBoputensHoe / Satisfactory - 41 (44,1) 52 (55,9)
SPUTPOLIUTOB / CpenHeil TSKECTH U TsKenoe / 3
Erythrocyte Moderate and severe 138 55.4) 11 (44.6) 0,062
sedimentation rate Beero / Total - 179 (52,3) 163 (47,7)

IIpumeuanue. p — JIOCTUTHYTBIH YPOBEHb 3HAYMMOCTH MPH CpaBHEeHHH rpymn (kputepuit [Tupcona y?). Note. p is the achieved level
of significance when comparing groups (Pearson’s criterion y?).
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reMoro0nHa, reMaToKpuTa, y Aeteil 7—17 net — cHu-
YKCHHBIE YPOBHH JEUKOIHUTOB U JTUM(OIHUTOB [3].

[Ipn ananmm3e 4acTOTHI OTKIOHEHWH J1aOOPATOPHBIX
MoKazaTesiel OT HOPMBl B 3aBHCUMOCTH OT COCTOSTHHS
NP MOCTYIUICHUU CTaTHCTHYECKU 3HAYUMBbIE Pa3Inins
YCTaHOBJICHBI TOJIBKO B paCTIpe/IeIIeHIH KaTeropuii Hell-
TpodmnoB u mumdormro. Tak, y 45 % nmereit B yaoB-
JIETBOPUTETHLHOM COCTOSTHUH U 23 % JeTel B CpeaHeTsI-
KEJIOM M TSDKEJIOM COCTOSIHUM HaOJIOAaI0Ch CHU)KECHHE
JIONA  CerMEHTOsIepHBIX HelTpoduios. IloBeieHne
9TOM IpynIbl HeWTpoduinos orMeyanocsk y 2,2 u 14,5 %
marueHToB coorBercTBeHHO (p < 0,001). Comeprkanwme
MAJIOYKOSIICPHBIX HEHTPOPHIIOB TaKKe acCOLUHMPOBa-
J0Ch ¢ TspKecThio cocTosHust (p = 0,008). Jlumdonenus
HaOmronanack y 4,3 % NalMeHToB B YAOBJIETBOPHUTEIb-
HOM COCTOSHMM M y 19,6 % nerell B CpeqHETSKEIOM
u TsoKenoM coctossaun (p < 0,001).

AHaJOrMYHBIA aHAIU3 B 3aBUCUMOCTU OT HAJIMYUS
MTHEBMOHUY TI0Ka3aJl, YTO y JIeTeH ¢ MHEBMOHUEH Yallle
BeIBIsLIach d03uHOQuuus (13 u 7 %, p=0,004),
OCTAJIbHBIE TIOKa3aTelr HEe WMEIH CYyNIeCTBEHHBIX
pazIuuuii.

Y gerel ¢ NHEBMOHHEH C BBIACIECHUEM BHpPY-
ca SARS-CoV-2 yame oTMedasoch CHIKEHHE IOJIHU
TUMQONUTOB Ha (OHE HOPMAJHHOTO YPOBHS JICH-
KOIUTOB, ToBBIMeHUsT C-peakTuBHOTO Ocnka [10].
B npyrom uccienoBaHuM y JeTed ¢ MPU3HAKAMM I10-
pakenus yierkux npu COVID-19 Obu10 BBISIBICHO IT0-
BBIIICHUE COJAEPKAHUS IPUTPOLIUTOB, CHHKEHHE YHC-
J1a JIGHKOIIMTOB, TPAHYJIOIMTOB U MOHOIIUTOB, HU3KUI
ypoBerb C-peaktmBHOTO Oenka [8].

B cBs3u ¢ Tem, 4TO M3MEHEHUS B IeMaToJoruye-
CKUX TIOKa3aTessIX BBISBJICHBI B COAEPKAHUU HEHTPO-
¢uioB u IMMMGONMTOB, B JATBHEUIIEM pPaCcCUUTAIH
nefKoruTapHeie WHAEKCh. OIHUM W3 HUX SBISETCS
IIMPOKO UCTIONB3YEMBI B MPAKTUKE WHAEKC — OTHO-
nrenue HelTpodunos k tumdoruram (OHJT). Janubiit
MoKa3aresb UCIOJb3YeTCsl Kak MapKkep HMMYHHOTO OT-
BeTa Ha pa3lIM4Hble MH(EKIIMOHHBIE W HEMH(EKINOH-
Hble cTuMyibl. Cuutaetcs, uro OHJI oTpakaer muHa-
MUYECKYIO CBA3b MEXKIY BPOXKJIECHHBIM (HEUTPODUIIBI)
W aIaliTUBHBIM KJIETOYHBIM HUMMYHHBIM OTBETOM (JIHM-
(oLuTHI) NP pa3IMYHBIX 3a00JI€BaHUSIX M MAaTOJIOTHU-
YECKUX COCTOSIHHAX. B KIMHHYECKHUX HCCIIEOBAaHUSIX
MOKa3aHO, YTO O3TOT HHJIEKC SBISAETCS OYECHb UYyB-
CTBHUTEJBHBIM HHJIUKATOPOM HH(MEKIUH, BOCIAICHUS
u cercuca [13, 18]. B cucremarnyeckom 0030pe ¢ Me-
TaaHaJIM30M C BKIIIOUEHUEM JaHHBIX 0 12986 ymepmmx
n3 36 uccnenoBanuili U 13112 mauueHTOB C TSHKEIBIM
teuenueM COVID-19 u3 56 ucciienoBaHuii oKa3aHo,
470 noBbleHHble 3HadeHns OHJI nmpu nmoctymineHuu
y nanuenToB ¢ COVID-19 accornuupoBansl ¢ HeOaro-
MPHUATHBIMHA MCXOJIaMHU M TSDKENBIM TedeHHeM 3a0ole-
BaHu [18]. B uccnenoBannm 232 746 aHaIn30B KPOBH

y 60685 nereit ot poxaeHus A0 18 JeT, BEINOIHEHHBIX
BO BpeMs JICYCHHS alTeHIUINTA, aCTMbI, MyKOBHCITH-
nmo3a, mapannda bemra, 6onesan lllenneiina — ['eHoxa,
MoKa3aHa CyllecTBeHHasl Bo3pacTHas auHamuka OHJL
Bonee BbicOkne 3HayeHUs1 HAONIONANKCH B IIEpPBBIE
rofbl )KU3HU U B BO3pacTHOU rpymme 15-18 net. V ne-
Teil He OBUIO YCTAHOBJICHO CYIIECTBEHHBIX PasTHIMI
B 3HaueHusx OHJI, cBs3anHBIX ¢ mosom [15].

C yderoM 3THUX JAaHHBIX IPOBEACH aHAJIU3 OIH-
CaTeNbHBIX CTATUCTHK TEeMAaTOJIOTUYECKUX HHJICKCOB
B BO3pacTHHIX Tpymnmax (tabm. 3). AHanu3 Tokasal,
YTO MenuaHHbIe 3HadeHus mokaszareneir OHJI crarm-
CTHYECKHM 3HAYMMO MOBBIIIAIMCH C BO3PACTOM IIallU-
eutoB ¢ 0,32 mo 1,53 (p<0,001). MakcumanbHbIC
3HaueHnss OHJI ormeuanuce B Bo3zpacte 15-17 ner.

Wnnexc casura neiikormroB kposu (MCJI) pac-
CUMTaH KaK OTHOIIEHHE CYMMBI HEHUTPOQWIOB, 303H-
HOQWIOB ¥ 0a30(pUIOB K CyMME MOHOIIMTOB M JIUM-
¢dormroB. [1o maHHBIM JHUTEPATYPBHI, 3TOT MOKA3aTENb
CBUJICTEIBCTBYET O CTETICHU PEAaKTUBHOCTH OpraHu3Ma
P OCTPOM BOCHAIUTEIBLHOM Tpomecce [11]. Memu-
aHHBIE 3HAUEHUS TOKa3aTess IMOBBIIIAINCH C BO3pac-
tom ¢ 0,32 mo 1,25 (p <0,001). MakcumanbHbIe 3HA-
YEHUs OTMEYaIUCh B Bo3pacte 15-17 nert.

MenuaHHble 3HA4YeHWS OTHOIICHUS JUMQOINTOB
k MononuTtaMm (OJIM) CHIKaIWCh ¢ yBEITMICHUEM BO3-
pacta marmeHToB — ¢ 9,6 mo 4,9 (p =0,003). Maxk-
cumasbHbie 3HaueHus OJIM HaOronanuch B BO3pacTe
0-2 ner.

PaccunranHble 3HaUYCHHUS MHIEKCOB, COOTBETCTBYIO-
e 90 MepHeHTHISIM pacTpeieicHus B KXol BO3-
pacTHOl TpymIe, MOTyT ObITh B JaJIbHEHUIIIEM UCTIONb30-
BaHb! TIPU ONPENIEIEHUH OTPE3HBIX TOUEK IMOKa3aTeseH.

[Ipu aHanm3e pacnpeseneHus 3HAYCHUN N3y9aeMBbIX
WHJEKCOB B TPYIIax B 3aBUCHMOCTH OT TSHKECTH CO-
CTOSTHUSI BBISIBIICHO, YTO MEIMAaHHbIC 3HAYEHNUS MTOKa3a-
TeJsl B LIEJIOM BBIIIE Y JIETEM ¢ COCTOSIHUEM CpEAHEU
TSOKECTH U TspkelbiM (Tadn. 4). Ho pasnuuus Bo MHO-
TUX TPyNIax He JOCTUTAM YPOBHS CTaTUCTUYCCKH
3HAYMMBIX, YTO, BO3MOXKHO, CBf3aHO C HEOOJIBIIOI
YUCICHHOCThI0. OTHOIIEHUE HEHUTPOPUIOB K uMdo-
uuTaM B 4 u3 9 BO3paCTHBIX I'PYNI CTaTHUCTHYECKH
3HAYMMO BBIIIC Y TAI[UCHTOB CO CPEIHETSIKEIIBIM HIIH
TsokenbiM coctostnueMm. MCJI Boile B 3TOU rpymnie na-
nreHToB B Bo3pacte 13—14 u 15-17 ner. OTHOMICHME
TUMQOIUTOB K MOHOIIMTAM HE IOKA3all0 CTaTUCTHYe-
CK{ 3HaYMMOH CBSI3U C COCTOSHUEM IPH MOCTYIIICHUH
HU B OJHOW W3 BO3PACTHBIX TPYIIIL.

AHaIOrMYHBIA aHAJIN3 3HAYECHUN M3y4aeMbIX MHICK-
COB IIPY HAIMYWHU TTHEBMOHHUHM HE TOKa3aJl HAJTMYUS CTa-
TUCTHYECKH 3HAYMMOH CBS3U MEKAY 3THMH TIE€PEMEHHbI-
MU (Ta0m. 5). Paznuuus, oOHapy>KeHHbIE MPU CPaBHEHUN
B TPYIIIIE B IIEJIOM, BEPOSTHO, OOYCIIOBJICHBI BO3PACTHBI-
MU Pa3IM4MsIMHU B 3HAYCHUSIX WHAEKCOB (Tabm. 2).
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OnucaTenbHble CTAaTUCTUKM FEMATONOMMYECKUX MHAEKCOB B BO3PACTHbIX Fpynnax 06cne0BaHHbIX AeTen
Descriptive statistics of hematological indices in the age groups of the examined children

Tabnuya 3 / Table 3

Bospacr, et / Munumywm / Maxkcumym / epuenruis / Percentile
Ages, year " Minimum Maximum 10 | 25 50 75 | 90 P
OTtHouenue HeiTpoduIoB K umdonuram /
The ratio of neutrophils to lymphocytes

0-1 54 0,00 3,60 0,10 0,15 0,32 0,73 1,70

1-2 42 0,07 9,33 0,17 0,23 0,40 0,67 2,38

34 35 0,00 15,17 0,17 0,43 0,78 1,82 3,20

5-6 23 0,40 8,20 0,42 0,50 0,76 4,00 7,39

7-8 33 0,24 13,67 0,38 0,65 0,93 2,05 10,12

9-10 27 0,42 11,00 0,45 0,63 1,22 2,29 3,72 =0.001
11-12 28 0,38 6,00 0,41 0,46 1,09 1,92 3,33
13-14 33 0,42 11,25 0,58 0,70 1,04 1,62 3,62
15-17 68 0,28 30,67 0,48 0,94 1,53 2,59 3,30

0-17 343 0,00 30,67 0,24 0,43 0,86 1,74 3,43

Wnpexc casura neifkonuTos /
Leukocyte shift index

0-1 54,00 0,00 2,57 0,12 0,17 0,32 0,70 1,42

1-2 42,00 0,08 5,25 0,19 0,24 0,40 0,64 1,84

3-4 36,00 0,00 11,50 0,16 0,42 0,79 1,36 2,52

5-6 23,00 0,33 6,14 0,43 0,56 0,69 3,35 4,56

7-8 33,00 0,28 10,11 0,33 0,68 0,96 1,67 5,95

9-10 27,00 0,41 4,00 0,46 0,59 1,22 1,94 3,24 =0.001
11-12 28,00 0,35 3,55 0,37 0,45 0,92 1,76 3,02
13-14 33,00 0,37 9,00 0,52 0,60 0,96 1,47 2,73
15-17 68,00 0,30 11,50 0,51 0,93 1,25 2,13 2,70

0-17 344 0,00 11,50 0,24 0,43 0,84 1,49 2,57

OtHomeHre TUM(GOIUTOB K MOHOLIUTAM /
The ratio of lymphocytes to monocytes

0-1 54 2,10 41,00 2,82 5,57 9,56 16,45 31,75

1-2 42 1,29 32,00 2,64 5,92 9,69 15,89 19,78

3-4 35 2,22 18,67 2,89 4,71 6,56 10,17 16,27

5-6 23 1,25 16,00 1,60 3,60 6,38 10,67 14,20

7-8 33 0,60 25,00 1,52 4,00 6,13 8,77 15,24

9-10 27 0,54 40,00 1,77 4,50 6,78 10,25 26,60 0.003
11-12 28 1,44 67,00 2,83 3,77 6,25 11,29 14,78
13-14 33 1,73 17,00 2,48 3,38 4,44 7,58 12,27
15-17 68 0,60 32,00 1,79 3,00 4,87 8,81 18,80

0-17 343 0,54 67,00 2,48 4,00 6,78 11,33 18,53

Ilpumeuanue. p — JIOCTUTHYTHIH ypOBEHb 3HAYMMOCTH TpH cpaBHeHHH Tpynmn (kputepuit Kpackena — Yomrnca); WHIEKC
CABUTA JIEHKOIMTOB — OTHOIIEHHWE CYMMBI 303MHO(MHUIOB, 0a30pWIOB M HEUTPOPHIOB K CyMME MOHOIUTOB H JTHUMQOIHTOB.

Note. p is the achieved level of significance when comparing groups (the Kraskel-Wallis criterion); the leukocyte shift index is the
ratio of the sum of eosinophils, basophils and neutrophils to the sum of monocytes and lymphocytes.
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Tabnuua 4 / Table 4
PacnpeneneHve rematonormyeckmx MHOEKCOB B 3aBUCMMOCTM OT TAXKECTU COCTOsHMS npu noctynnenun B [BY PC () «detckas
MHDEKLMOHHAS KMHMYeckas 6onbHMUa» SKyTcka
Distribution of hematological indices depending on the severity of the condition upon admission to the Children’s Infec-
tious Diseases Clinical Hospital of Yakutsk

YnoBieTBOPUTENBHOE / CpenHeil TSDKECTH U TsKenoe /
Bospacr, ner / Satisfactory Moderate and severe p
Ages, year
n Me [0,-Q] n | Me [0,-0)]
OTtHomeHne HeUTpoduIOB K IMMponuTam /
The ratio of neutrophils to lymphocytes
0-1 10 0,25 [0,11-0,60] 44 0,33 [0,18-0,94] 0,238
1-2 11 0,29 [0,19-0,36] 31 0,44 [0,28-0,90] 0,019
3-4 0,49 [0,41-1,54] 27 0,95 [0,47-2,27] 0,269
5-6 7 0,53 [0,48-0,76] 16 1,64 [0,60-5,02] 0,039
7-8 10 0,72 [0,45-0,40] 23 1,02 [0,80—4,31] 0,133
9-10 11 0,93 [0,54-2,03] 16 1,34 [0,73-2,68] 0,162
11-12 10 0,72 [0,41-1,58] 16 1,13 [0,66-2,35] 0,099
13-14 9 0,64 [0,58-0,82] 24 1,45 [0,91-1,94] <0,001
15-17 17 0,92 [0,42-2,18] 51 1,58 [1,18-2,62] 0,013
0-17 93 0,58 [0,39-1,02] 251 1,06 [0,48-2,12] <0,001
WHuaexc casura neikonuTos /
Leukocyte shift index
0-1 10 0,25 [0,14-0,57] 44 0,35 [0,19-0,87] 0,379
1-2 11 0,28 [0,19-0,59] 31 0,47 [0,27-0,69] 0,062
3-4 8 0,56 [0,43-1,23] 28 0,87 [0,42—-1,67] 0,421
5-6 7 0,56 [0,52—0,69] 16 1,51 [0,56-3,52] 0,076
7-8 10 0,72 [0,42-1,24] 23 0,96 [0,75-1,68] 0,105
9-10 11 0,85 [0,47-1,38] 16 1,22 [0,76-2,34] 0,148
11-12 11 0,69 [0,37-1,31] 16 1,03 [0,72-2,00] 0,099
13-14 9 0,56 [0,52—-0,74] 24 1,13 [0,80-1,73] <0,001
15-17 17 0,92 [0,47-1,88] 24 1,41 [1,08-2,23] 0,012
0-17 93 0,59 [0,37-0,96] 0,96 [0,47-1,70] <0,001
OTHoreHue JIUM(POLHUTOB K MOHOLIUTAM /
The ratio of lymphocytes to monocytes
0-1 10 9,32 [5,83-13,09] 44 10,63 [5,43-18,30] 0,824
1-2 11 14,50 [8,00—-17,25] 31 9,14 [4,54-14,50] 0,124
3-4 8 7,19 [5,01-9,83] 27 6,43 [4,67-11,75] 0,832
5-6 7 7,25 [5,25-11,80] 16 5,25 [2,30-10,50] 0,376
7-8 10 6,56 [4,52-9,53] 23 6,13 [3,50-8,33] 0,451
9-10 11 6,88 [4,67-13,20] 16 6,72 [4,00-9,69] 0,680
11-12 10 5,99 [3,64-11,67] 18 6,25 [3,93-11,50] 0,869
13-14 9 5,44 [3,64-9,41] 24 4,44 [3,05-7,50] 0,592
15-17 17 5,20 [3,83-10,27] 51 4,86 [2,80-7,43] 0,361
0-17 93 7,30 [4,67-11,47] 250 6,41 [3,81-11,10] 0,168
Ilpumeuanue. p — JIOCTUTHYTBIH ypOBEHb 3HAYMMOCTH NPU CPaBHEHWMH TIpynn (kpurepuil Manmna — YutHn); Me [Q -0, —

MeAnaHa M WHTEePKBApTHIBHBIA pa3Max. Note. p is the achieved level of significance when comparing groups (Mann—Whitney
criterion); Me [Q —Q.] is the median and interquartile range.
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Tabnuya 5 / Table 5
PacnpeneneHue reMaTonornyeckmMx MHAEKCOB 06Cel0BaHHbIX AeTel B 3aBUCUMOCTU OT HaNMUUS MHEBMOHUM
Distribution of hematological indices of examined children depending on the presence of pneumonia

be3 maeBmMonNM / ITaeB™MoHUS /
Bospacr, ner / Without pneumonia Pneumonia p
Ages, year
n Me [0-0] n | Me [0-0]
OTHoleHne HEUTPoduUIOB K InMbouuTam /
The ratio of neutrophils to lymphocytes
0-1 40 0,34 [0,19-1,13] 14 0,29 [0,13-0,54] 0,768
1-2 32 0,37 [0,24-0,81] 10 0,46 [0,17-0,67] 0,686
3-4 28 0,45 [1,00-2,16] 7 0,18 [0,51-0,73] 0,877
5-6 15 0,73 [0,48—-4,00] 8 1,08 [0,60—4,49] 0,764
7-8 22 0,90 [0,51-2,36] 11 1,02 [0,84-1,60] 0,866
9-10 14 1,44 [0,80-2,33] 13 1,20 [0,48-1,86] 1,000
11-12 19 0,98 [0,44-1,94] 9 1,16 [0,65-2,39] 0,559
13-14 18 0,82 [0,61-1,30] 15 1,56 [0,86-3,52] 0,681
15-17 36 1,40 [0,80-2,66] 32 1,62 [1,09-2,50] 0,681
0-17 224 0,78 [0,40—-1,64] 119 1,05 [0,51-1,97] 0,014
Wnpexc casura neifkonuTos /
Leukocyte shift index
0-1 40 0,37 [0,19-0,96] 14 0,29 [0,15-0,53] 0,347
1-2 32 0,40 [0,24-0,68] 10 0,45 [0,20-0,60] 0,661
3-4 28 0,49 [0,90-1,77] 7 0,06 [0,42-0,80] 0,774
5-6 15 0,64 [0,52-3,43] 8 1,10 [0,59-2,98] 0,365
7-8 22 0,84 [0,52-1,74] 11 0,96 [0,92-1,50] 1,000
9-10 14 1,10 [0,81-2,03] 13 1,22 [0,47-1,65] 0,563
11-12 19 0,82 [0,41-1,78] 9 1,13 [0,74-2,35] 0,637
13-14 18 0,75 [0,56-1,05] 15 1,38 [0,75-2,33] 0,860
15-17 36 1,13 [0,72-2,13] 32 1,41 [1,05-2,20] 0,227
0-17 224 0,72 [0,41-1,43] 119 0,96 [0,52—1,66] 0,010
OtHomeHne TUM(GOIUTOB K MOHOLIUTAM /
The ratio of lymphocytes to monocytes
0-1 40 9,32 [3,86-18,55] 14 10,84 [6,74—15,00] 0,528
1-2 32 10,27 [4,67-16,74] 10 9,69 [7,75-15,89] 0,673
3-4 28 4,47 [6,66-9,83] 7 5,33 [6,56-11,75] 0,558
5-6 15 6,38 [3,60-11,80] 8 6,93 [2,59-9,50] 0,875
7-8 22 6,21 [3,88-8,57] 11 6,13 [4,00—-10,60] 1,000
9-10 14 6,69 [4,50-10,75] 13 7,40 [4,51-11,73] 0,616
11-12 19 6,10 [3,40-11,17] 9 6,40 [4,11-20,75] 0,308
13-14 18 5,39 [4,14-7,86] 15 4,00 [2,83-7,14] 0,307
15-17 36 5,53 [3,65-9,43] 32 4,39 [2,85-6,38] 0,326
0-17 224 6,89 [4,00-11,38] 119 6,40 [3,83-11,00] 0,617
Ilpumeuanue. p — JIOCTUTHYTBIH ypPOBEHb 3HAYUMOCTH IIPU CPaBHEHMM rpynn (kputepuidi Manua — Yutun), Me [Q -0, —

MeluaHa U MHTEPKBApTUIbHBIN pa3max. Note. p is the achieved level of significance when comparing groups (Mann—Whitney
criterion); Me [Q —0,] is the median and interquartile range.
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3AKNIIOYEHUE

Takum 00pa3oM, pe3yabTaTbl HMCCIECAOBAHUS IO-
Ka3aiu, 4To MH()EKIMOHHBINA TpoIecc y AeTel MpH
HOBOHM KOPOHABHPYCHOH HMHQEKIMH COMPOBOXKIACTCS
W3MEHEHUEM JICHKOUUTApHOH (OPMYIIbl, MOBBIIICHHU-
€M CKOPOCTH OCEIaHUsl SPUTPOLUTOB U M3MEHEHHEM
conmepykaamsi TpomoOonuToB. Hewirpodmmus n mumdo-
TIEHUs] ACCOLMMPOBAHBI C TSHKECTHIO COCTOSHUS Jie-
teit. Jleikonurapusie unnexcel (OHJI, UCJI, OJIM)
y JAeTed HUMEIT BO3pacTHbIE pa3iauuus. 3HAueHUs
OTHOLICHUSI HEUTPOPHUIOB K JUM(OIHUTAM B HEKOTO-
PBIX BO3PACTHBIX I'pyNIax ObUIM CBSI3aHbI C TAKECTBIO
coctosiaust nereid. CJI u OJIM He moxkazamu cyie-
CTBEHHOH CBA3M C COCTOSTHMEM JeTel MpH MOoCTyIie-
Huu. He yCTaHOBJIEHO CBA3M MEXIy U3yUEHHBIMU JICH-
KOLIUTaPHBIMU HMHAECKCAMH M HAJIMYUEM ITHEBMOHHHU.

OOMNOJIHNTENbHAA UHOOPMALIUA

Bknan aBTopoB. Bee aBTOphEI BHECHH CyIECTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIICTIIINM, IPOBEICHHUE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbH, MPOWIN U 0f00pmiIn (GHHAIBHYIO
BEpCHUIO Tepes MyOnuKaIei.

Kongaukr unTepecoB. ABTOPHI 3asBISIOT 00 OTCYT-
CTBUM KOH(IIUKTa MHTEPECOB.

®uHaHcupoBaHue. PaboTa BBHINIOIHEHA B PAMKaX TEMBI
HUP OI'BHY «fIKyTckuil Hay4yHbIH LEHTP KOMILJIEKCHBIX
MEIUIIMHCKUX Mpobiaem» «Du3ndeckoe pa3BUTHE U COCTO-
SIHHE 370POBBS JETCKOro HaceleHus B ycioBusx Kpaiine-
ro Cesepa (Ha mpumepe Skytum)» (HOMEp Trocperucrpa-
mun 1021062411641-9-3.2.3), 6a30BOi 4YacTH Troc3agaHHs
MunuctepcTBa HayKu u oOpasoBanus Poccuiickoit deaepa-
nun (FSRG-2023-0003).

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors made a sub-
stantial contribution to the conception of the study, acquisi-
tion, analysis, interpretation of data for the work, drafting
and revising the article, final approval of the version to
be published and agree to be accountable for all aspects
of the study.

Competing interests. The authors declare that they have
no competing interests.

Funding source. This study was carried out within the
framework of the research topic of the Yakut Science Center
of complex medical problems “Physical development and
health status of children in the Far North (on the example of
Yakutia)” (state registration number 1021062411641-9-3.2.3),
the basic part of the state task of the Ministry of Science
and Education of the Russian Federation (FSRG-2023-0003).

CMUCOK NNIUTEPATYPbI

1. AspeeB C.H., Agaman J1.B., AnekceeBa E.WN., n gp.
Mpodunaktnka, AMarHOCTMKA M NevyeHne HOBOWM KO-
poHaBupycHon uHbekuumn (COVID-19): BpemeHHbie

10.

11.

12.

MeToamyecknme pekomeHgaumu. Bepcusi 11. Mockea:
MuHncTepcTBO 3apaBooxpaHeHus PO, 2021.
bopoaynuHa E.A., Bacvesa X[1., bopooynmH B.E., n op.
[eMaTonorMyeckme NokasaTtenm Npu NOPaXKEHUIX NErkux,
BbI3BaHHbIX MHDeKumen COVID-19 // KnuHnyeckas nabo-
paTopHas amarHoctuka. 2020.T.65,N2 11.C. 676-682.
DOI: 10.18821/0869-2084-2020-65-11-676-682
boiukoea C.B., ManbruHa [b., [lnocHmHa H.H.,
u ap. KnuHuueckme 0COBEHHOCTU TeYeHUs MHPekK-
umm  COVID-19 'y rocnutanM3mMpoBaHHbIX JeTen
pa3nuyHoro Bo3pacta // MNeamatpusa mm. IH. Cne-
paHckoro. 2021. T. 100, Ne¢6. C. 31-38.
DOI: 10.24110/0031-403X-2021-100-6-31-38
Esceea C.A., borpawwuH B.B., bypuesa T.E., u ap. Ko-
poHaBupycHasa uHpekumus COVID-19 y netent Pecny6nu-
kn Caxa (SAkytns) // SKYyTCKUIA MEAMLMHCKUIA XXypHan.
2021.N2 3.C.70-71.DO0I:10.25789/YMJ.2021.75.18
EsceeBa C.A., borpawuH B.B., bypuesa TE., u gp.
OcobeHHOCTN KIMHUYECKOTO TeYeHUs KOPOHaBMpYC-
Hon nHpekumm COVID-19 y petent Pecnybnukm Caxa
(AkyT™a) // AKYTCKMIt MeanumMHCKUI xypHan. 2022.
Ne 1. C. 87-90. DOI: 10.25789/YMJ.2022.77.22
MeaHos [.0., Metpenko H).B., Pesnuk B.A., u ap. Ho-
Basi KOPOHaBMPYCHast MHDeKLMs y pebeHka B BO3pacTe
2 net 4 mecsueB C OCTpbIM AMMGOGNACTHBIM IEMKO-
30M (Cnyyait ¢ neTtanbHbIM UcxonoM) // Meamatp. 2022.
T.13,N2 3.C. 73-82.DOI: 10.17816/PED133%73-82
Kataesa W.C., bawketoBa H.C., Kum A.B., LLapadyT-
onHoBa J1.J1. AHanu3 uHbekUMoHHOM 3a60/1eBaEMOCTH
netckoro HaceneHuns CaHkT-lNetepbypra, B TOM uncne
B nepuop naHaemun COVID-19 // detckas MegmumHa
CeBepo-3anapa. 2021. T. 9, N2 3. C. 88-89.
Jlewenko W.B., Uapbkoea C.A., JlanwnH M.A., Apu-
crapxoBa A.M. [lMopaxeHue nerkmx npu COVID-19
M BHEOGONbHWMYHOM MHEBMOHUM Yy [AeTel: Cpas-
HUTENbHBIM  KNMHUMKO-NAbopaTOpHbIM  aHanuz  //
MynbmoHonormna. 2021. T. 31, N2 3. C. 296-303.
DOI: 10.18093/0869-0189-2021-31-3-296-303
MaHuH J1.E. TomeocTas u npobnemMbl NpUNONSpHON Me-
OMLMHBI (METOAONOTMYECKME acneKTbl aganTtauuu) //
bronnetenb CO PAMH. 2010. T. 30, N2 3. C. 6-11.
PyxeHuoBa TA., XaBkuHa [.A., Yyxnses [1.B., u gp.
OcobeHHOCTM  KNIMHWYECKOM  KapTWHbl  MHEBMO-
HUK, BbI3BaHHOW BMpycoM SARS-CoV-2, y petenn //
MeguumHckmin andasut. 2020. N2 34, C. 28-31.
DOI: 10.33667/2078-5631-2020-34-28-31
CakoBuy A.P. TemaTonormueckue nemkoLMTapHble WH-
[L.eKCbl NPW OCTPOM FTHOMHOM CUHYCUTE // MeanUUMHCKUIA
XypHan. 2012. N2 4. C. 88-91.

Wlakmaesa M.A., YepHoBa T.M., TumueHko B.H.,
m ap. OcobeHHOCTM HOBOM KOPOHABUPYCHOM
MHdeKUMM Yy paeTer pasHoro Bospacta // [Het-
ckne wuHobekumm. 2021. T. 20, N2 2. C. 5-9.
DOI: 10.22627/2072-8107-2021-20-2-5-9

@ [lenmarp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

ISSN 2079-7850



OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

25

13.

14.

15.

16.

17.

18.

19.

20.

Kong J., Wang T., Di Z,, et al. Analysis of hematologi-
cal indexes of COVID-19 patients from fever clinics
in Suzhou, China // Int J Lab Hematol. 2020. Vol. 42,
No. 5. P. e204-e206. DOI: 10.1111/ijlh.13290

Liu L., She J.,, Bai Y., Liu W. SARS-CoV-2 infection:
Differences in hematological parameters between
adults and children // Int J Gen Med. 2021. Vol. 14.
P. 3035-3047. DOI: 10.2147/1)GM.S313860
Moosmann J., Krusemark A., Dittrich S., et al. Age- and
sex-specific pediatric reference intervals for neutrophil-
to-lymphocyte ratio, lymphocyte-to-monocyte ratio, and
platelet-to-lymphocyte ratio // IntJ Lab Hematol. 202 2.
Vol. 44, No. 2. P. 296-301. DOI: 10.1111/ijlh.13768
Rahman A., Niloofa R., Jayarajah U., et al. Hemato-
logical abnormalities in COVID-19: A narrative re-
view // Am J Trop Med Hyg. 2021. Vol. 104, No. 4.
P.1188-1201. DOI: 10.4269/ajtmh.20-1536
Regolo M., Vaccaro M., Sorce A., et al. Neutrophil-
to-lymphocyte ratio (NLR) is a promising predictor
of mortality and admission to intensive care unit
of COVID-19 patients // J Clin Med. 2022. Vol. 11,
No. 8. ID 2235. DOI: 10.3390/jcm11082235

Sarkar S., Khanna P, Singh AK. The impact of
neutrophil-lymphocyte count ratio in COVID-19:
a systematic review and meta-analysis // J Inten-
sive Care Med. 2022. Vol. 37, No. 7. P. 857-869.
DOI: 10.1177/08850666211045626

Saurabh A., Dey B., Raphael V., et al. Evaluation of
hematological parameters in predicting intensive care
unit admission in COVID-19 patients // SN Compr Clin
Med Springer International Publishing. 2022. Vol. 4.
ID39. DOI: 10.1007/542399-021-01115-8
Zare-Zardini H., Soltaninejad H., Ferdosian F., et al.
Coronavirus disease 2019 (COVID-19) in children:
Prevalence, diagnosis, clinical symptoms, and treat-
ment // Int J] Gen Med. 2020. Vol. 13. P. 477-482.
DOI: 10.2147/1IGM.S262098

REFERENCES

1.

Avdeev SN, Adamyan LV, Alekseeva El, et al. Profilak-
tika, diagnostika i lechenie novoi koronavirusnoi infektsii
(COVID-19): Vremennye metodicheskie rekomendatsii.
Versiya 11. Moscow: Ministerstvo zdravookhrane-
niya RF, 2021. (In Russ.)

Borodulina EA, Vasneva ZhP, Borodulin BE, et al.
Hematological indicators for lung damage caused
by COVID-19 infection. Russian Clinical Labora-
tory Diagnostics. 2020;65(11):676-682. (In Russ.)
DOI: 10.18821/0869-2084-2020-65-11-676-682
Bychkova SV, Malgina GB, Plyusnina NN, et al. Clini-
cal features of the course of COVID-19 in hospi-
talized children of various ages. “Pediatria” named
after G.N. Speransky. 2021;100(6):31-38. (In Russ.)
DOI: 10.24110/0031-403X-2021-100-6-31-38

10.

11.

12.

13.

14.

15.

Evseeva SA, Bogdashin VV, Burtseva TE, et al. Corona-
virus infection COVID-19 in children of the Republic of
Sakha (Yakutia). Yakut medical journal. 2021;(3):70-71.
(In Russ.) DOI: 10.25789/YMJ.2021.75.18

Evseeva SA, Bogdashin VV, Burtseva TE, et al. Fea-
tures of the clinical course of COVID-19 coronavirus
infection in children of the Republic of Sakha (Yaku-
tia). Yakut medical journal. 2022;(1):87-90. (In Russ.)
DOI: 10.25789/YMJ.2022.77.22

Ivanov DO, Petrenko YV, Reznik VA, et al. New coro-
navirus infection in a child at the age of 2 years
4 months with acute lymphoblastic leukemia (fatal
case). Pediatrician (St. Petersburg). 2022;13(3):73-82.
(In Russ.) DOI: 10.17816/PED13373-82

Kataeva IS, Bashketova NS, Kim AV, Sharafutdinova LL.
Analiz infektsionnoi zabolevaemosti detskogo nasele-
niya Sankt-Peterburga, v tom chisle v period pan-
demii COVID-19. Children’s medicine of the North-West.
2021;9(3):88-89. (In Russ.)

Leshchenko IV, Tsarkova SA, Lapshin MA, Aris-
tarkhova AM. Lung damage caused by COVID-19
and community-acquired pneumonia in child-
ren: Comparative clinical and laboratory analysis.
Pulmonologiya. 2021;31(3):296-303. (In Russ.)
DOI: 10.18093/0869-0189-2021-31-3-296-303
Panin LE. Homeostasis and problems of circumpo-
lar health (methodological aspects of adaptation).
Byulleten SO RAMN. 2010;30(3):6-11. (In Russ.)
Ruzhentsova TA, Khavkina DA, Chukhlyaev PV,
et al. Features of clinical picture of pneumo-
nia caused by SARS-CoV-2 virus in children.
Medical alphabet. 2020;(34):28-31. (In  Russ.)
DOI: 10.33667/2078-5631-2020-34-28-31
Sakovich AR. Haematological leucocytes indexes in
cases of acute purulent sinusitis. Meditsinskii zhurnal.
2012;(4):88-91. (In Russ.)

Shakmaeva MA, Chernova TM, Timchenko VN, et al.
Features of a new coronavirus infection in children
of different ages. Children infections. 2021;20(2):5-9.
(InRuss.) DOI: 10.22627/2072-8107-2021-20-2-5-9
Kong J, Wang T, Di Z, et al. Analysis of hematologi-
cal indexes of COVID-19 patients from fever clin-
ics in Suzhou, China. Int J Lab Hematol. 2020;42(5):
€204-e206. DOI: 10.1111/ijlh.13290

Liu L, She J, Bai Y, Liu W. SARS-CoV-2 infection: Dif-
ferences in hematological parameters between adults
and children. Int J Gen Med. 2021;14:3035-3047.
DOI: 10.2147/1)GM.S313860

Moosmann J, Krusemark A, Dittrich S, et al. Age-
and sex-specific pediatric reference intervals for
neutrophil-to-lymphocyte  ratio, lymphocyte-to-
monocyte ratio, and platelet-to-lymphocyte ra-
tio. Int J Lab Hematol. 2022;44(2):296-301.
DOI: 10.1111/ijlh.13768

@ [Negmartp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

elSSN 2587-6252



26

OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

16. Rahman A, Niloofa R, Jayarajah U, et al. Hemato-
logical abnormalities in COVID-19: A narrative re-
view. Am J Trop Med Hyg. 2021;104(4):1188-1201.
DOI: 10.4269/ajtmh.20-1536

Regolo M, Vaccaro M, Sorce A, et al. Neutrophil-to-
lymphocyte ratio (NLR) is a promising predictor of
mortality and admission to intensive care unit of
COVID-19 patients. J Clin Med. 2022;11(8):2235.
DOI: 10.3390/jcm11082235

Sarkar S, Khanna P, Singh AK. The impact of neutrophil-
lymphocyte count ratio in COVID-19: a systematic review

17.

18.

¢ NHdbopmaumsa 06 aBTopax

and meta-analysis. J Intensive Care Med. 2022;37(7):
857-869. DOI: 10.1177/08850666211045626
Saurabh A, Dey B, Raphael V, et al. Evaluation of he-
matological parameters in predicting intensive care
unit admission in COVID-19 patients. SN Compr Clin
Med Springer International Publishing. 2022;4:39.
DOI: 10.1007/s42399-021-01115-8

Zare-Zardini H, Soltaninejad H, Ferdosian F, et al. Coro-
navirus disease 2019 (COVID-19) in children: Prevalence,
diagnosis, clinical symptoms, and treatment. Int J Gen
Med. 2020;13:477-482. DOI: 10.2147/1)GM.S262098

19.

20.

@ Information about the authors

CapdaHa AHamoneesHa Esceesa — KaHA. Meld. Hayk,

CT. HayYH. cotp. GIBHY «SKYTCKUI Hay4HbIN LEeHTP
KOMMEKCHbIX MEAULIMHCKMX nMpobnem», AkyTck, Poccus.
E-mail: sarda79@mail.ru

TamesHa MuxalinosHa Knumoga — KaHA. Mef,. Hayk, AOLEHT
kadenpbl hapmakonorum u GapMaumm MeauLUHCKOro MHCTUTY-
Ta, ®TAQY BO «CeBepo-BocTouHbi henepanbHbli YyHUBEPCUTET
uM. M.K. AMMocoBa», SKkyTck, Poccusi; cT. HayyH. cotp., ®TEHY
«SIKYTCKMIA HAY4HbIA LEHTP KOMMNEKCHbIX MeAULUMHCKMX MpOo-
6nem», Akytck, Poccus. E-mail: biomedykt@mail.ru

Bnadumup Bnadumuposuy boedawuH — rnasHbivi Bpay IBY PC (5)
«[leTckas MHPEKLMOHHAs KIMHUYeckas BonbHUUay», SkyTck, Poccus.
E-mail: bogdashin1l0@mail.ru

AgeycmuHa MakaposHa Makaposa — nabopaHt. ®IBHY «fkyT-
CKMIM HAYYHbIA LEHTP KOMMNEKCHbIX MeAULMHCKMX Npobiem»,
AkyTck, Poccua. E-mail: m_gutya@mail.ru

CHexwaHa CnupudoHosHa Cenyosa — A-p Mef. HayK, LOLEHT,
3aBepytolas Kadbenpor MHOEKLMOHHbIX 6onesHen, dTnaTpum
M 0epMaTOBEHEPOSIOTMU MeOMUUMHCKOro MHCTUTYTa. PrAQY BO
«CeBepo-BocTouHbit denepanbHbit yHuBepcuteT M. M.K. Am-
MocoBax, SkyTck, Poccus. E-mail: sssleptsova@yandex.ru

*TamesiHa EzoposHa bypuesa — [-p Mepn. Hayk, npodeccop, Ka-
denpa neguaTpum U LETCKON XUPYPruu, MEAULMHCKUIA UHCTU-
TyT, ®TAQY BO «CeBepo-BocTouHblii denepanbHblii yHUBEPCUTET
uM. M.K. AMmocoBa, SIkyTck, Poccusi; 3aBenytowlas naboparo-
pum, OIFBHY «SKyTCKMIA HAyYHbIM LEHTP KOMMIEKCHbIX Meau-
LUMHCKMX npobnemy, Skytck. E-mail: bourtsevat@yandex.ru

Bsyecnas [puzopbesuy YacHeik — A-p Mep. Hayk, npodeccop,
3aBefywmi Kabenpor rocnutanbHon neguatpuun. ®reQY BO
«CaHkT-lNeTepbyprckMin rocynapCTBEHHbIN NeanaTpuyeckuin
MeaMLUHCKUI yHuBepcuTeT» MuH3zgpaBa Poccun, CaHkT-
Metepbypr. E-mail: chasnyk@gmail.com

* ABTOp, OTBETCTBEHHbIN 3a nepenucky / Corresponding author

Sardana A. Evseeva — MD, PhD,

senior research associate, Yakut Science Center
of Complex Medical Problems, Yakutsk, Russia.
E-mail: sarda79@mail.ru

Tatiana M. Klimova — MD, PhD, assistant professor

of the Department of Pharmacology and Pharmacia, Medical
Institute, M.K. Ammosov North-Eastern Federal University,
Yakutsk, Russia; senior research associate, Yakut Research
Center of complex medical problems, Yakutsk, Russia.
E-mail: biomedykt@mail.ru

Vladimir V. Bogdashin — chief physician,
Children’s Infectious Diseases Clinical Hospital, Yakutsk, Russia.
E-mail: bogdashin10@mail.ru

Avgustina M. Makarova — laboratory assistant. Yakut Science
Center of Complex Medical Problems, Yakutsk, Russia.
E-mail: m_gutya@mail.ru

Snezhana S. Sleptsova — MD, PhD, Dr. Sci. (Med.), head of
the Department of Infectious Diseases, Phthisiology and
Dermatovenerology at the Medical Institute, M.K. Ammosov
North-Eastern Federal University, Yakutsk, Russia.

E-mail: sssleptsova@yandex.ru

*Tatiana E. Burtseva — MD, PhD, Dr. Sci. (Med.),

professor, Pediatrics and Pediatric Surgery, Medical Institute,
M.K. Ammosov North-Eastern Federal University, Yakutsk,
Russia; head of Laboratory, Yakut Science Center

of Complex Medical Problems, Yakutsk, Russia.

E-mail: bourtsevat@yandex.ru

Vyacheslav G. Chasnyk — MD, PhD, Dr. Sci. (Med.), professor,
head of the Department of Hospital Pediatrics. St. Petersburg
State Pediatric Medical University, Ministry of Health of the
Russian Federation, Saint Petersburg, Russia.

E-mail: chasnyk@gmail.com

@ [lenmarp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

ISSN 2079-7850



OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES 27

DOI: https://doi.org/10.17816/PED14127-33
Hay4yHas cTaTbs

OCOBEHHOCTM TEYEHUA NHEBMOHUW Y OETEXA NPU KOPOHABUPYCHOWM
MHOEKLUU

© A XK. Ucakosal, O.x. Kabaesa?, 'LLl. MarimepoBa?, b.A. Mycypkynoga?,
AX. bonot6ekoBa?, H0.B. bopsikuH?

! Kblprbi3ckas rocyaapcTBeHHas MeauumMHcKas akagemus um. UK. AxyH6aeBa, buwkek, Kbiprbi3ctan;
2 HaumoHanbHbIi LEHTP OXpaHbl MAaTEPUHCTBA M AETCTBA, bulukek, Kbiprbi3cTaH

Ana yumuposaHus: Wcakosa A.K. Kabaesa [.XK. Maiimeposa T.LU., Mycypkynoa B.A., Bonotbekosa A.XK. BbopakuH 0.B.
OcOBEHHOCTH TeYeHWs MHEeBMOHWUM Yy AEeTei Npu KOpoHaBMpycHOM uHbekumn // NMeamatp. — 2023. — T. 14. — Ne 1. - C. 27-33.
DOI: https://doi.org/10.17816/PED14127-33

AkTyanbHocTb. Hanbonee yactoe ocnoxHeHue KOpoHaBMpycHoi Hdekumm (COVID-19) y peTeit paHHero Bospacta — Taxenas
BMPYCHas MHEBMOHMUSI.

Lenb paboTbl — BbIIBUTb OCOOEHHOCTU TEYEHUS KOPOHABUPYCHOM MHEBMOHWUM Yy AeTel.

Matepuanbl u MeToabl. [lpoBefeH peTpOCNeKTUBHbIA aHanu3 54 nctopuit 6onesHn geteit ¢ KOPOHABUPYCHOWM MHEBMOHWEN
B Bo3pacTe oT 1 Mec. go 15 nert, monyyaBlWMX CTaUMOHAPHOE NleYeHUe B OTAENEHUU MYNbMOHONIOTUMN.

Pesynbratbl. Hanbonee yacto 3aboneBaHune perncTpMpoBanoch y AeTel nepBbixX Tpex et xu3Hu (66,7 %). 49 (90,7 %) neten
0Ka3anncb M3 CEMEMNHbIX 04aroB KOPOHABUPYCHOM MHbeKumun. Y bonblunHcTBa AeTen (44-81,5 %) Habnopanmcb Npu3sHaku
[LbIXaTeNbHOM HepocTaTodHOCTH -1l cTenenun. MNonuMepasHas LenHas peakums Ha HaauMumMe KOpOHaBMpyCa okasanacb Moso-
XutenobHom y 37 (68,5 %) petei. PeHTreHonornyeckn BbIIBASANCH ABYCTOPOHHWE UHPUABTPATbl MPEUMYLLECTBEHHO B CpeaHe-
HWKHUX OTAeNax nerkux. MynsTMCUCTEMHbIN BOCNANMUTENbHbIA CMHAPOM, accoumnmpoBaHHbii ¢ SARS-CoV-2, xapakTepu3soBancs
nepcucTUpyoLWein NMXopaaKoi, NONMOPraHHbIM NOPAXKEHUEM U KIMHUKO-NABOPaTOPHbIMU CABUFAMMU.

BbiBoapl. [MofaBnsioLLee YACNO CNyYaeB CBA3AHO C nepenayei MHGeKLMM OT B3poCbIX naumeHToB. Hanbonee yacto 3abone-
BaHME pa3BMBANOCh y AeTel A0 3 neT. TeyeHue 3aboneBaHUS CONPOBOXAANOCH PA3BUTUEM AblXaTeNbHOM HEL0CTaTOYHOCTH
I-1l cteneHn M MHTOKCMKALMK. [onuMepasHaa LenHas peakuus Ha HanuMuMe KOpPOHaBMpYyCa MOXeT ObiTb OTpuLATENbHOM
B CBA3M C NO3J4HWUM MOCTyNaeHneM 60NbHbIX B CTaLMOHAp. PeHTreHonornyeckne M3MeHeHUs xapakTepusoBanucb 06WMpPHbI-
MW [BYCTOPOHHWMU MOPAXKEHUSIMU MPEUMYLLECTBEHHO B HUXXHUX WM CpefHuX Jonax nerkux. lMNepcucTupylowas nmxopanka,
MOMIMOPraHHOCTb MOPAXKEHUS, KIMHUKO-NabopaToOpHble CABUIM NMPU KOPOHABUPYCHOM MHEBMOHUMU Y AeTel CBUOETENbCTBYIOT
0 Pa3BUTUM MYNITUCUCTEMHOIO BOCMANUTENbHOrO CMHAPOMA, accoummpoBaHHoro ¢ SARS-CoV-2.

3akntouveHue. [THEBMOHMS B BONBLUMHCTBE C/Iy4aeB MpoTekana C pa3BUTMEM [ObIXaTeNbHOM HEA0CTAaTOYHOCTU, CUMNTOMAaMM
MOPAXeHUS XeNyA0UYHO-KULIEYHOro TPaKTa, BbIPAaXXeHHbIM MHTOKCMKALMOHHBIM CMHAPOMOM. BMecTe C TeM BbISIBIEHO Heco-
OTBETCTBME PEHTIEHONOrMYECKM OBLIMPHBIX NOPAXKEHWUI Nerkux 6onee CKyAHbIM ayCKYNbTaTUBHbIM LAHHbIM.

KnioueBble cnoBa: netu; kopoHaBupycHas uHdekuuna (COVID-19); nHeBMOHMS.

Mocrynuna: 19.12.2022 Opo6pena: 18.01.2023 Mpuuara k nevatu: 27.02.2023
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FEATURES OF THE COURSE OF PNEUMONIA IN CHILDREN WITH CORONAVIRUS
INFECTION

© Albina Zh. Isakova?, Dinara Zh. Kabaeva?, Gulzat Sh. Maimerova?, Bubalima A. Musurkulova?,
Ainura Zh. Bolotbekoval, Yuri V. Boryakin'?

1 1K. Akhunbayev Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan;
2 National Center for Maternal and Child Health, Bishkek, Kyrgyzstan

For citation: 1sakova AZh, Kabaeva DZh, Maimerova GSh, Musurkulova BA, Bolotbekova AZh, Boryakin YuV. Features of the course of
pneumonia in children with coronavirus infection. Pediatrician (St. Petersburg). 2023;14(1):27-33. DOI: https://doi.org/10.17816/PED14127-33

BACKGROUND: The most frequent complication of coronavirus infection (COVID-19) in young children is severe viral
pneumonia.

AIM: To reveal the features of the course of coronavirus pneumonia in children.

MATERIALS AND METHODS: A retrospective analysis of 54 case histories of children with coronavirus pneumonia, aged
1 month to 15 years, who received inpatient treatment in the Department of Pulmonology was performed.

RESULTS: The disease was most often registered in children of the first three years of life (66,7%). 49 (90,7%) children
turned out to be from family foci of coronavirus infection. The majority of children (44-81.5%) had signs of respira-
tory failure of I-Il degree. Polymerase chain reaction (PCR) for the presence of coronavirus was positive in 37 (68.5%)
children. Radiologically, bilateral infiltrates were detected predominantly in the middle and lower parts of the lungs.
The multisystem inflammatory syndrome associated with SARS-CoV-2 was characterized by persistent fever, multiple
organ damage and clinical and laboratory shifts.

The vast majority of cases involved transmission from adult patients. The disease most often developed in children
under 3 years of age. The course of the disease is accompanied by the development of grade I-Il respiratory failure
and intoxication. PCR for the presence of coronavirus may be negative due to late admission of patients to the hospital.
Radiological changes were characterized by extensive bilateral lesions mainly in the lower and middle lobes of the
lungs. Persistent fever, multiorgan lesions, clinical and laboratory shifts in coronavirus pneumonia in children indicate
the development of multisystem inflammatory syndrome associated with SARS-CoV-2.

CONCLUSIONS: Pneumonia in most cases proceeded with the development of respiratory failure, symptoms of gastro-
intestinal tract damage, a pronounced intoxication syndrome. At the same time, there was revealed inconsistency of
radiologically extensive lung lesions with more scanty auscultatory data.

Keywords: children; coronavirus infection (COVID-19); pneumonia.
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AKTYAJNIbHOCTb

COVID-19 (ot anri. COronaVIrusDisease 2019),
panee xoponasupycHas wuHPekius 2019-nCoV, xo-
ponaBupycHasi uHpekius 2019 r. — MoTeHIUATBHO
TsDKeask ocTpasi pecrnupaTopHas WH(QEKIUs, BbI3bIBa-
emas xkopoHaBupycoM SARS-CoV-2 (2019-nCoV) [5].
KoponaBupycunas wundpekmus (COVID-19) mpencras-
nser co0oil omacHoe 3a0oJeBaHME, KOTOPOE MOMKET
npoTekarh Kak B (GoOpMe OCTpOil pecnupaTopHOH BU-
PYCHOU MH(EKIINU JIETKOTO TEUCHHUS, TaK U B TSHKEION
dhopme [2, 3]. Bupyc ciocobeH mopaxkaTh pa3uJHbIe
Oprasbl yepe3 MpsiMoe WHPHUIMPOBAHNE WU TIOCPE-
CTBOM HEaJeKBaTHOTO MMMYHHOTO OTBETa OpraHu3Ma.
Haunbonee uvactoe ocinoxxHeHHE 3a00J€BaHUSI — BH-
pyCHasi ITHEBMOHUS, CIOCOOHAs MPUBOAWTH K OCTPO-
My PECIUpPAaTOPHOMY TUCTPECC-CHHIPOMY U TMOCIIENy-
IOLEH OCTPOW JIbIXaTeJIbHOM HEAOCTATOYHOCTH, NPHU
KOTOPBIX Yalle BCEro HeoOXOAMMBI KHCIOpOTHAs Te-
pamusi ¥ pecrnuparopHas MOAICPKKa.

Bcempika HOBOH KOpoHaBUPYCHOHM HMH(EKIMH OblIa
BIIEpBEIC 3aUKCHpOoBaHa B YxaHe, Kuraii, B mekadpe
2019 . [5, 7]. 30 suBaps 2020 r. Bcemupnas opra-
HU3alMsl 3IpaBOOXpPaHEHHS OOBSBUIA 3Ty BCHBILIKY
Ype3BbIUaiiHON cuTyauueil B 001acTH 00IEeCTBEHHOTO
3/IpaBOOXpaHEHMs], UMEIOIIeH MEeXIyHapoIHOe 3Haue-
Hue, a 11 mapra — mammemueit [3, 7].

K Hacrosmemy MoMeHTYy OOJBIIMHCTBO aBTOPOB
cxonutcsa Bo mMHeHuu, uro COVID-19 y nereii mpo-
TEKaeT Jierde W, Kak MpaBuiio, deccumnToMHoO (0T 1/5
o 1/3 ciydaes). OmHAKO y Ka)XIOTO TISITOTO TAIlAeH-
Ta BBISIBJICHA TTHCBMOHMSI KaK ¢IMHCTBCHHBIN CHUMITTOM
3a0oneBanus [4]. Mmeromuecs Ha CerofHs JaHHBIC
CBUJICTEIBLCTBYIOT, YTO JeTH coctaBisaioT 10 10,0 %
B cTpykType uHOunupoBanublx SARS-CoV-2 u no
2,0 % B CTpPyKType HAaIMEeHTOB C JWAarHOCTHPOBAHHBI-
MU kuHIYeckuMu cirydasmMu COVID-19. 3aboneBanue
perucTpupyercss B TOM YHUCIIE U Y HOBOPOKIACHHBIX.
3a Bech MEpUOJ MAaHAECMUU B MUPOBOM CTAaTHCTHUKE
3apEruCTPUPOBAHBI €IMHUYHBIE CMEPTEIbHBIE HCXO-
el 3abomeBanmst y meredd. llomamstroriee OONBITHH-
CTBO BCEX OMNMCAHHBIX CIy4yaeB 3a00JeBaHUA Yy JeTel
CBSI3aHBI C KOHTaKTaMH C 3a00JIEBIIMMHU B3POCIBIMH.
locrmranuzanmu B cranuonap tpedyer go 10,0 % ne-
tel. Tspkenoe TeueHue otmedaercs B cpeaneM B 1,0 %
cayuyaeB uHpekmuun COVID-19 y neteit, gamie Bcero
OClio)KHEHHbIE (POpMBI OOJIE3HU pa3BUBAIOTCS y JeTel
C TSDKENBIMU COMYTCTBYIOUIMMHU 3a0osieBanusiMu [1].

3a mocnemHe 3 MeC. YBEIHYMIOCH KOJIHYECTBO
coobmenuit n3 EBpombl, CeBepHOlt AMepuku, A3uw,
JlatuHcKkOM AMEpHKH, ONUCHIBAIONIMX JIE€TeM W TOJ-
POCTKOB € MYJIBTHCUCTEMHBIMH BOCIAIUTEIBHBIMHU CO-
crossHusIMH, cBsi3aHHbIMU ¢ COVID-19 [8, 9]. Knunu-
YeCcKrue OCOOCHHOCTH ATHX MEIUaTPUYECKUX CIydacB
CXOIHBI M OTIMYAIOTCS OT JPYTMX XOPOIIO OIHCAaH-

HBIX BOCIIAJUTEIHHBIX CHHAPOMOB Y JIeTeH, BKIIIOYAS
Oone3np KaBacakum W CHHAPOM TOKCHYECKOTO IIIOKA.
MynbTUCUCTEMHBIN BOCHANIUTENbHBIN CUHIPOM MOXKET
MIPUBECTHU K IIOKY U MOJUOPTaHHON HEJOCTAaTOUHOCTH,
TpeOyromel naTeHcuBHON Tepanuu [10]. Ha nannbIi
MOMEHT MaJIOM3BECTHO O JIOJTOCPOYHBIX MOCIEICTBHU-
sx COVID-19 y nereit [6]. HeoOxoqmmel mampHEHTIIIE
WCCJICNOBAaHMUs, TIOCKOJIBKY TIOHMMAHHE 3aJ1elCTBO-
BaHHBIX MyTEH MOXKET CHOCOOCTBOBATh pa3pabOTKe
COOTBETCTBYIOLIUX TEPANeBTUUECCKUX CPEACTB, KO-
TOpBIE TPEISATCTBYIOT HEPETYyIUPYyEeMbIM HMMYHHBIM
otBetam [10].

B Kbeipreizerane n3 85328 cimywaes COVID-19,
3apErUCTPUPOBAHHBIX C Havalla PacpOCTPAHCHUS KO-
pOHaBHpYCa, CPEIU MIKOIBHUKOB OBLJIO 3apEeTUCTPUPO-
BaHO 2464 cnyuyas, nomkonbHUKOB — 1432. B despa-
ne 2020 1. Oonee 150 meTeil TEYMIUCH B CTAI[IOHAPAX
CTpaHbl C JUArHO30M MMHEBMOHHS, Oosiee 20 W3 HUX
HaXOIWIUCh B TSKEJIOM COCTOSIHUU.

Lenv pabomvl — BBIIBUTH OCOOSHHOCTH TEYCHUS
KOPOHABHUPYCHON MTHEBMOHUU Yy JIETeH Pa3Iu4HbIX BO3-
PACTHBIX TPYIIT HA OCHOBE PETPOCICKTHBHOTO aHAJIHM3a
JTAHHBIX UCTOPUI OOJNE3HU IETEH, MOMTyYaBIINX CTAIHO-
HapHOE JICUCHHE IO TIOBOIY JTAHHOTO 3a00JICBaHUSI.

MATEPUANBI U METOAbI

[IpoBenen perpocneKkTUBHBIN aHanmu3 54 uCTO-
puil Oone3Hu neTtei ¢ KOPOHABUPYCHOW MHEBMOHHUEH
(COVID-19), maxomsmuxcs B obcepammu Harwmo-
HQJIBHOIO IIGHTPa OXpaHbl MaTepUHCTBA M JIE€TCTBA
(HIIOMu/l) Munzapasa Keipreisckoit PecmyOnmukm
B nepuop ¢ 25.11.2020 no 21.01.2021 B Bo3pacre oT
1 mec. no 15 ner. CpenHuii Bo3pacT JaeTeil cocTaBUI
424 + 1,67 roxa.

AHan3 MpoBEICH C YYETOM CICOYIOLIMX XapakKTe-
pPHUCTHK: aHaMHe3 3a00JIeBaHUs, aHAMHE3 JKU3HU, JTIH-
JEMHOJIOTHUECKUI aHaMHe3, JaHHbIe OOBEKTHBHOTO
oOciieloBaHus, Pe3yJbTaToB JiabopaTopHol (0Omui
aHaln3 KPOBHU, KoaryjaorpamMma, OMOXMMHYECKHE Chbl-
BOPOTOYHBIE [IOKA3aTEIH, [IOJMMEPa3Has LeTHas peak-
[Usl HA HaJH4Yhe KOPOHAaBHPYCa, UMMYHO(MEPMEHTHBIN
aHalM3 KPOBM HA aHTHTENAa K KOPOHAaBUPYCY) M HH-
CTPYMEHTAJIbHON TUArHOCTUKHU (peHTreHorpadus op-
TaHOB TI'PYIHOH KIIETKH).

PE3YJ/IbTATbl U OBCYXXAEHUE

[log waGmiomenneM Haxomwioch 54 peOeHka,
cpemu kotopbix 27 mamsuukoB (50,0 %), 27 neo-
gek (50,0 %). Ilo Bo3pacTHBIM TIpynmaM HalUEHTOB
pacmpenemu ciaeayromuM obpazom: g0 1 roma —
17 nereii, or 1 roma go 3 ner — 19 nmereit, oT 3 A0
7 ner — 7,0t 7 1o 12 metr — 6, ot 13 1o 15 ner — 5
(cMm. pucyHok). bornee dacras 3aboneBaeMOCTh Je-
teit 1o 1 roma (31,5 %) u mereit or 1 roma o 3 ner
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13-15 ner / 13-15 years

7-12 net / N 93 2o 1 roga / <1 year

7-12 years .
11,1 %

3-7 net /
3-7 years

1-3 ropa / 1-3 years

PucyHok. Bo3pacTHas cTpyKTypa AeTeit ¢ NHEBMOHME Npu Ko-
POHABMPYCHOM MHGEKLUU

The age structure of children with pneumonia at coro-
navirus infection

Figure.

(35,2%) mo CpaBHEHHMIO C JPYTUMH BO3PACTHBIMH
rpymmnamMu, OOBSICHAETCS OCOOSHHOCTSIMH WMMYHHOU
CUCTEMBI, HE3PEJOCThI0 T-KIETOYHOTO MMMYHHUTETA,
HenocTaTouHoH BeipaboTkoit Ig G. C apyroit cTropoHsl,
M0 JTaHHBIM JIUTEPaTypsl [7], cunTaercs, 4To y AeTed
KOpOHaBHpYyCHasi MH(EKIMS TpoTeKaeT Jyerde (darie
B JICTKOH W CpemHEeTshKeno (opme), ocoOeHHO y fe-
Tel crapuiero Bo3pacra. M B Cuily 3TOro JeTu craplie-
ro BO3pacra pexe TOCHHUTaIH3UPYIOTCS, B OCHOBHOM
MOJIYYaloT J€UeHUEe B aMOyJIaTOPHBIX YCIOBHUSIX.
Knuandgeckas cuMnToMarnka y TOCIHATAIH3UPO-
BaHHBIX JleTel OoJbllle XapaKTepu3oBajach HecIe-
IUPHUIHOCTBIO, HO UMEIIHCh U HEKOTOPBIE 0COOCHHOCTH.
OcHOBHBIE KaloObl MPH MOCTYIUICHUH: JINXOpaJKa
(85,7 %), xammens (82,8 %), cnadocts (94,2 %), onpii-
Ka (68,5 %), camwkenne anmernra (85,7 %). CummTo-
MBI TTOPKEHHS JKEIYITOYHO-KHIIIEYHOTO TPAKTa B BHJIE
Ooneii B xuBoTe, Auapen orMedanuck y 30,0 % nereit.
Takue xanoObl, KaKk 3aJI0’KEHHOCTh HOCA, PHHOPEs
BCTPEUAIINCh peXe y NeTel, yem y B3pocibix. [laro-
rHoMoHuYHBIE 11 COVID-19 y B3pOCHBIX CHMIITOMBI
THIIOCMUM, aHOCMHUH /WM JHUCTEB3UU, MUAITHH, ap-
Tpainruu y oOCJIeIOBaHHBIX AeTell He HaONIoNaIHCh.
[lo paHHBIM CONPOBOAMTENBHBIX JIOKYMEHTOB,
y BCeX TOCIHUTAIM3MPOBAHHBIX JEeTeld OTMedalics
MOJIOKUTEIBHBIM  AIUACMHUOJIOTHYECKUNA  aHAMHE3:
49 (90,7 %) nmerelt oka3zadUCh W3 CEMEWHBIX OYaroB
KOpoHaBHpYycHOH uH(pekuuu, octambHbie 5 (20,0 %)
ObUTM TiepeBeieHbl M3 ApPYrux crauumonapoB. lloxa-
BJISIOIIEEe OONBITMHCTBO BCEX OIMMCAHHBIX CITy4YaeB
3a0oneBaHMsI y NIE€Tel CBA3aHBI C KOHTAKTaMH C 3a-
OOJICBIIMMH B3POCIIBIMH.
Cpenu Bcex TOCHUTAIM3UPOBAaHHBIX aeTe y 17
(31,5 %) ormeuanoch Tsokenoe, y 31 (57,4 %) — cpen-
HeTspkenoe, 'y 6 (11,1 %) — nerxkoe TeueHue IMHEB-

MoHUHU. KnmHHYeckn TshkecTh 3a00JeBaHUs XapakTe-
pHU30BaNIaCh CTETIEHBIO JBIXaTebHOW HEIO0CTAaTOYHOCTH
Y BBIPQXKEHHOCTHIO WHTOKCHUKAI[MOHHOTO CHHJPOMA.

VY OonbimHcTBa neTeit (44-81,5 %) HaOmomaaIuch
MpU3HAKKU JIbIXaTelIbHOW HegoctatoyHoctu I[-II cre-
nenu, Il crenens 3apeructpuposana y 10 (18,5 %)
MAI[UEHTOB.

MHTOKCUKAIIMOHHBIA CHHJIPOM XapaKTepU30BaJICs
muxopankoir Beime 38,5 °C (80,0 %), cmabocThio,
aJvHaMKeH, CHIDKCHMEM ammeTuTa. BpoHxooOcTpyk-
TUBHBI CHUHAPOM BBISIBIIEH B OCHOBHOM Yy JIE€Tei
panHero Bo3pacta — y 17 (31,5 %) manueHTOB.
PecnivpartopHelil aucTpecc-CUHAPOM JUArHOCTUPOBAH
y 8 (9,3 %) nmerei.

[Ipu ¢usukansHOM 0OCIIENOBaHMH Y OOJIBIIMHCTBA
JIeTell OTMeYaslach CKyJIHas ayCKyJIbTaTUBHAS KapTHHA.

VY 6 (11,1 %) nereit nnarHOCTUPOBAH MYJIBTHCUCTEM-
HbIl BOCHAJIMTENBHBIM CHHIPOM, ACCOLMUPOBAHHBIM
¢ SARS-CoV-2. Bospacr niepBoro pebenka 2 r. 5 mec.,
BrOoporo — 13 net, Tpetbero — 1 rog, yeTBepTOro —
11 nmet, maroro — 2 1. 4 Mec., mecToro — 5 Mec.
Kputepun 1uarHocTHKH: IEpCUCTUPYIOIIAs TNXOPaIKa,
BOBJICUEHHE B BOCIIAJIMTENBHBIN MpoLecc cepAeIHO-COo-
CYJIUCTOH, KpPOBETBOPHOM CUCTEM U KTy OYHO-KHIIEY-
HOTO TpakTa; a TakkKe JIaHHbIe JIadopaToOpHOW ua-
THOCTHKU: ToBbIIeHne C-peaktuBHOTO Ocnka (CPB),
MPOKAILIUTOHNHA, D-1umepa, HEUTPOPUIBHBINA Jiei-
KOILIUTO3, YCKOpPEHHE CKOpPOCTH OCENaHUs JPUTPO-
uutoB (COD). [NomumMoppHOCTh KIMHUYECKUX MPO-
SIBIICHUH TIpH  MYJIBTUCHCTEMHOM BOCIIAJIUTEILHOM
cuHapoMe TpeboBana muddepeHInaaTLHON AWarHO-
CTHMKH CO MHOTMMH COCTOSIHUSIMH (CHCTEMHBIMH 3a-
OoneBaHUSAMH, 3200JICBAHUSIMH KETYJOYHO-KUIIIEUHOTO
TpaKTa, KPOBU U JAPYTUMH COCTOSHHSIMU).

[Homumepasznas nennas peakmus (IIL[P) Ha Ha-
JUYrMe KOpPOHAaBHpyCa OKa3ajach ITOJOKUTEIBHOM
y 37 (68,5 %) neteit, y octanmpHbIX pesynbrar I[P
ObUl OTpULATENBHBIM, YTO, IO-BUANMOMY, CBS3aHO
C OTHOCHTEIBHO TO3IHUM TIOCTYIJICHHEM OOIbHBIX
B PECIyOJIMKAHCKHUHA CTaIlloHap.

Pentrenonornueckoe MOATBEPKACHNE THEBMOHHUH
ObuT0 ToNMy4YeHo B 2/3 cmy4aeB. OCHOBHBIMH IPOSIB-
JICHUSIMHM TTHEBMOHHHU MIPU 3TOM OKa3aJIUCh IBYCTOPOH-
HUEe UHPWIBTPAThl MPEUMYIIECTBEHHO B CpeIlHEe-HIK-
HUX OTZIeNax JIETKuX. bhUTo 0TMEueHO HeCOOTBETCTBHE
AyCKYJIBTATUBHBIX M PEHTTCHOJOIMYCCKUX JaHHBIX T10
OOIIMPHOCTH TOPAKEHHS JIETKHX.

[Ipu naGopaTtopHOM OOCIIEIOBAHUHN  BBISBICHBI
Oompmie HecrenuuyecKkue M3MEHEHHS B BUAE CHU-
xenus remorioouaa y 20 (35,9 %) mereii, neiikore-
vus — y 3 (7,7 %), mumdonuros — y 13 (20,5 %),
Tpomboumtoz — y 14 (35,9 %). HeirpodunbHbiit
neiikouuto3 y 24 gereit (35,9 %), yckopenne COD
y 18 (20,5 %), moBemmenne CPb y 31 (53.8 %),
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MOBBIIIICHHE TpoKabiuToHNMHA y 18 (15,4 %) cBune-
TETHCTBOBAIN YK€ O TPUCOCTMHEHUN OaKTephaibHOI
WHpEKINU U TpeOOBaJIOCh MOAKIIOYEHNE aHTHOaKTe-
puansHO¥ Tepanuu. Y 14 manumentoB (35,9 %) Tak-
YK€ BBISIBIICH TPOMOOIIMTO3, TOBBINICHUE (QUOPUHO-
rena — y 6 (15,4 %), cHmwKeHue npoTpoMOMHOBOTO
naaexca — y 13 (33,3 %), noseitenne Jl-aumepa —
y 7 (10,2 %). OTi U3MEHEHHUSI OTMEUCHBI y TIAIUECHTOB
C MYJBTHCUCTEMHBIM BOCHAJIHUTEIBHBIM CHHIAPOMOM,

BblBO A bl

1. ITomaBrnsroniee YuCo CIydacB KOPOHABHPYCHOM
(COVID-19) nHeBMOHMH y JeTel CBsI3aHO C Tepenia-
yeld MHQEKIUH OT B3pPOCIBIX MAlUCHTOB.

2. HauGonee wyacto KOpOHAaBUpPYCHAs IHEBMOHUS
pa3BuBanach y nerei a0 3 Jer.

3. Teuenne xoponaBupycHoir (COVID-19) mHes-
MOHHMU y JieTell B OOJIBIIMHCTBE CIy4aeB COINPOBO-
JKIAeTCs Pa3sBUTHEM JbIXaTelIbHON HEJOCTAaTOYHOCTH
[-II cTenenu 1 UHTOKCUKALIUU, B UYETBEPTH CIIy4aeB —
OpOHXO00OCTPYKTHBHOTO CHHAPOMA, PECIHUPATOPHOTO
JTUCTPECC-CHHAPOMA, CHMIITOMOB TOPAKEHHS JKey-
JIOYHO-KUIIEYHOTO TpaKTa.

4. Ha ¢one teuenus koponasupycnoii (COVID-19)
nHeBMoHuu y aereil P Ha Hanuume xopoHaBUpY-
ca HE BCET/a OKa3bIBAETCS IOJIOKUTEIBHOW, YTO, TI0-
BUJIIMOMY, CBSI3aHO C OTHOCHTENIFHO MO3HUM IOCTY-
TIeHneM OOJIbHBIX B CTallMOHap.

5. Pentrenonornyeckne M3MEHEHHsI IPU KOPOHABH-
pycHoii (COVID-19) mHeBMOHUM Yy JeTel XapaKTepu-
30BaJICh OOMIMPHOCTHIO TOPaKEHUS, IBYCTOPOHHUM
MOpaXKeHHUEM TPEUMYIIECTBEHHO B HIKHHMX M Cpel-
HUX JOJAX JIETKHX.

6. [lepcuctupyromasi ~ JTuxopajka,  BOBJICYCHHE
B BOCTAJUTENBHBIA TPOIECC JPYTUX OPTaHOB H CH-
CTeM, KJIMHUKO-Ta00paToOpHble CHBHUTH (TIOBBIIICHHE
CPBb, npoxkansiuronnHa, D-aumMepa, HEHTpODUITBHBIN
neikonuto3, yckopeHue COD) MOryT cBHUIETEIb-
CTBOBaTh 00 OCJIO)XKHEHHOM TEYEHHWH KOPOHABUPYC-
voit (COVID-19) mHeBMOHUHM y HeTel C pa3BUTHEM
MYJIBTUCUCTEMHOTO BOCTAJIUTENIFHOTO CHUHApPOMA, ac-
coruupoBanHoro ¢ SARS-CoV-2.

3AKNIOYEHUE

TeueHre MHEBMOHUU Yy JeTeH NEPBBIX TpeX JET
KHU3HH TIpu KopoHaBupycHoil (COVID-19) nndexnmn
UMEeT HEKOTOpble 0CcOOeHHOCTH. [IHeBMOHMS B OOJIb-
IIMHCTBE CJIy4YaeB MpoTeKajla C pa3BUTUEM JIbIXa-
TETBHON HEIOCTATOYHOCTH, CHMIITOMAaMH TIOPaKEeHUS
JKEITyA0YHO-KHUIIIEYHOTO TPAKTa, BBIPAKEHHBIM HHTOK-
CUKAI[MOHHBIM CHHAPOMOM. BMecTe ¢ TeM BBISBIEHO
HECOOTBETCTBUE PEHTICHOJIOTHYECKH OOLIMPHBIX TO-
paXeHu# Jerkux Ooliee CKYIHBIM ayCKyJIbTaTHBHBIM
JTAHHBIM.

OOMNOJNIHUTENbHASY NHOOPMALUMUA

Bkuian aBropoB. Bce aBTOphl BHECHU CyLIECTBEHHBIN
BKJIaJ B pa3paOOTKy KOHIIEIIIUM, IPOBEIEHUE HCCIEO0Ba-
HUSI M TIOAATOTOBKY CTaThH, MPOWIN U 000pWIN (PHHAITBHYIO
BEPCHIO Tepe]] MyOnuKaryei.

KonduukT MHTepecoB. ABTOpBI JAEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U TIOTEHIHAIBHBIX KOH(INKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJMUKaIMel HACTOAIIEH CTaThH.

Hcrounuk ¢unaHcupoBaHus. ABTOPbHI 3asBISIOT 00
OTCYTCTBUH BHEIIHETO (hMHAHCHPOBAHUS NPHU NPOBEACHUN
HCCIIEI0OBAHNSI.
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COCTOSAHUE CUCTEMbI TEMOCTA3A Y OETEMW C COVID-19
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Jng yumuposarusa: Nonaypeit E.A., NMuweHnyHasa K.M., NBaHosa U.A. CocToaHMe cuctembl remocTtasa y geteit ¢ COVID-19 // Meaunatp. —
2023.-T. 14. — Ne 1. - C. 35-43. DOI: https://doi.org/10.17816/PED14135-43

AxTtyanbHocTb. B nanpemuio COVID-19 onHoi u3 Hanbonee CNOXHbIX MU ManoM3yyYeHHbIX OKasanacb npobnemMa KOpPOHaBW-
PYC-MHOYLMPOBAHHOM Koarynonatuu. BbisBnsemble HapylleHUs CUCTEMbl FreMOoCTa3a y B3poc/bix, 6€3 [oCTaTo4yHOro npea-
CTaBNEHWUS B NUTEpaType, IKCTPANoNMPYOTCS Ha AeTeil M NoapoCTKoB. Bceobuee npencrtasneHne o 6onee Nerkom TeyeHUn
HOBOM KOPOHaBMPYCHOM MHdEKLMM B LETCKOM BO3pacTe He npepnnonaraet nogpobHoro nabopatopHoro ob6cnenoBaHus.
B pesynbrate, TpoMbOTHUECKME U FemMOpparMyeckne OC/IOXHEHUS, a TakXe pa3BUTME AETCKOro MynbTMCUCTEMHOrO BOC-
NanuMTeNbHOrO0 CMHAPOMA Hernpeackasyembl. B To e BpeMs OLEHKa COCTOSIHMS CMCTeMbl remMocTasa y aeteit ¢ COVID-19
HeobxoauMa ANg CBOEBPEMEHHOM AMArHOCTUKM KOPOHABUPYC-MHAYLMPOBAHHOM KOArynonaTtuu C Ha3Ha4YeHUEM aeKBaTHOM
AHTMKOAryNSaHTHOM Tepanuu, NpoduUNaKTUKM pa3HOO0OPa3HbIX TPOMOBOTUYECKMX OCNOXHEHMI B NepUoae peKoHBaNeCUeHLMN,
a TakXe onpeneneHns HeobxoaMMoro nepuoa AMHaMUUYECKOro HabnoaeHns 3a nauMeHTamu.

Lenb — oueHWUTb COCTOSIHME cucTeMbl reMocTasa y aeteit ¢ COVID-19 B ocTtpoM nepuopne 3aboneBaHus u B TeyeHue pe-
KOHBaNecLueHL MU,

Matepuanbl u MeToapl. [peacTaBneHbl pe3ynsbTathl 06cnesosaHmsa 460 naumeHToB B BO3pacTe oT 2 AHew o 18 nert, rocnu-
TaNIM3MPOBAHHbIX C NaBOPaTOPHO MNOATBEPXKAEHHLIM AMATHO30M HOBOM KOPOHaBMpPYCHOM MHbekuun n 110 neteit B Bo3pacTe
oT 3 Mec. o 17 net, 06paTUBLIMXCH B KOHCYNbTaTUBHO-AMArHOCTUYECKMI LEHTP AN OeTel Ha pa3HblX CPOKaX peKOoHBa-
necueHuumn COVID-19. NccnepnoBaHue BKIOYANO KAUMHUYECKUIA aHANU3 KPOBM C OMpefesieHneM coaepKaHus TpoMbouMTOB,
CKPUHUHIOBYIO KOarynorpamMmy u ypoBeHb [1-numepa.

Pesynbratbl. B nccneposanun y petein B pasrape COVID-19 u3MmeHeHus Koarynsiumu, Kak My B3pOC/bIX, 3HAYMMO uYalle
peructpupoBanu npu 6onee TSHKENOM TeYeHUM 33a60NEBAHUS, HAMYUMKM NMHEBMOHUM U HEOBXOAMMOCTM MpebbiBaHMs B OT-
[eNleHnn aHecTe3noNorMu, peaHuMauum U MHTEHCUMBHOM Tepanuu, a Haubonee UYyBCTBMTENIbHbIM MOKa3aTesieM OKa3ancs
ypoBeHb [-aumepa. OgHako obpallaeT BHUMaHWE pa3HOHAMpPAaBNEHHOCTb BbISBIEHHbIX U3MEHEHWI: perncTpaums Kak ru-
nep-, Tak W runokoarynauuu, 6oabwas 4actota HOPMasbHOrO UM MOBBILEHHOTO COAEPXKAHMA TPOMOOLMTOB, A TaKXe Ha-
Nmyme koarynonatum B 1/5 cnyyaeB paxke npu IerkoM TeYeHWUM HOBOM KOPOHABMPYCHOM MHMEKLMM U OTCYTCTBME TAKOBbIX
B 1/4 cnyyaeB npu Tskenbix dopmMax. B nepuoae pekoHBanecueHUMM Nokasarenu reMokoarynsuum 6oim B npeaenax HopMbl,
33 UCKJ/IOYEHMEM MOBbILIEHHOTO YPOBHS [1-AMMepa y KaXAoro WecToro nauMeHTa B TeyeHue 1 Mec. nocie Bbi3LOPOBEHMS.
MN3meHeHnsa B cucTeme remoctasa npu COVID-19 y peTeit OoTAMYalOTCs OT TAKOBbIX Y B3POC/bIX Pa3HOHaMNpPaBieHHOCTbIO,
NPOAOIKUTENbHOCTLIO M hakTopamMu pucka. [Ang nonbopa aHTUMKOArynsHTHOM Tepanuu U ee NPOAOIKMTENbHOCTH TpebyeTcs
WHOMBUAYANbHbIA NOAXOL C MPUBJEYEHWEM remMaTosora.

3akntoueHue. Heob6xoouMbl fanbHelwmne UCCNefoBaHUS C LeNblo YTOYHEHUS MPUYMH U MOCNEeACTBUIA U3IMEHEHUI CUCTEMBI
remMoctasza y fetei C nerkumu GopMaMu HOBOM KOPOHABMPYCHOM WMHOEKLUWU, YCTAHOBNEHWUS LOMONHUTENbHbIX (aKTOpOB
KOPOHABMPYC-MHAYLMPOBAHHOM KOArynonatuu y aeten co cpefHeTakenoiMu u Taxenoimn dopmamu COVID-19, paspaboTku
pekoMeHAauMi No aHTUKOArynsHTHOWM Tepanuu B AETCKOM BO3pacTe.

KnioueBble cnoBa: remocTas; koarynonatus; aetu; COVID-19; kopoHasupyc; [J-aumep.

Moctynuna: 14.12.2022 Opobpena: 17.01.2023 Mpunsta k nevatu: 27.02.2023
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HEMOSTASIS IN CHILDREN WITH COVID-19-RELATED ILLNESS
©Elena A. Dondurei®2, Ksenia |. Pshenichnaya®*#, Irina A. Ivanova?

1 AA. Smorodintsev Research Institute of Influenza, Saint Petersburg, Russia;
2 NF. Filatov Children’s City Clinical Hospital No. 5, Saint Petersburg, Russia;
3 St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia;
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For citation: Dondurei EA, Pshenichnaya KI, Ivanova IA. Hemostasis in children with COVID-19-related illness. Pediatrician (St. Petersburg).
2023;14(1):35-43. DOI: https://doi.org/10.17816/PED14135-43

BACKGROUND: During the COVID-19 pandemic, the problem of coronavirus-associated coagulopathy was one of the
most difficult and poorly studied. The detected hemostasis disorders in adults are extrapolated to children and ado-
lescents without sufficient representation in the literature. Because of COVID-19 is generally told as a mild disease
in children a detailed laboratory examination not required. As a result, thrombotic and hemorrhagic complications,
as well as the children’s multisystem inflammatory syndrome (MIS-C) are unexpected. At the same time, the hemostasis
assessment in children with COVID-19 is necessary for the coronavirus-associated coagulopathy timely diagnosis, adequate
anticoagulant therapy prescribing, various convalescence thrombotic complications prevention, as well as determining
the necessary period of dynamic monitoring of patients.

AIM: To assess the hemostasis in children with COVID-19-related illness in the acute disease period and convalescence.
MATERIALS AND METHODS: The results of the examination of 460 patients from 2 days to 18 years old hospitalized
with confirmed SARS-CoV-2 infection and 110 outpatient children from 3 months to 17 years old at different periods
of COVID-19 convalescence are presented. The study included platelet count measured using automated hematocyto-
meters, the main coagulation laboratory parameters and D-dimer level.

RESULTS: The observational study indicate that children hospitalized with acute COVID-19-related illness have adult like
coagulation changes, which significantly depend on the disease severity, presents of pneumonia and in the intensive
care need cases, and the most sensitive indicator was the D-dimer level. However, there were opposite changes: both
hyper- and hypocoagulation, a high frequency of normal or elevated platelet counts, as well as the presence of coagu-
lopathy in 1/5 of cases even with a mild COVID-19 and the absence in 1/4 of severe cases. During the convalescence,
coagulation laboratory parameters were normal, with the exception of an increased D-dimer level in every sixth patient
within 1 month after recovery.

CONCLUSIONS: Hemostasis changes in children with COVID-19-related illness differ from the adults by opposite, duration
and risk factors. The anticoagulant therapy selection and duration requires an individual approach with the hematologist
assistance. Further studies are needed to clarify the causes and consequences of hemostasis changes in children with
mild forms of novel coronavirus SARS-CoV-2 infection, to establish additional coronavirus-associated coagulopathy factors
in children with moderate and severe COVID-19, to develop recommendations for anticoagulant therapy in childhood.

Keywords: hemostasis; coagulopathy; children; COVID-19; coronavirus; D-dimer level.
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AKTYAJNIbHOCTb

CnoXHO TIepeOoleHNUTh HAyYHO-TEXHHUYECKHU TIPO-
rpecc, 3amymeHHBIH BO BceX cdepax >KU3HEIesTelb-
HOCTH YeJIOBeKa, C IMOsIBIEHUEM HOBOI KOpOHaBHpYC-
soit unexkuuu (HKBU) B 2019 1. OnHako, HECMOTPS
Ha CYIIECTBEHHBIC YCIIEXW, JOCTUTHYThIE B €€ Jua-
THOCTHKE W JICYCHHH, a TaK)Ke MOCTEIIEHHOE 3aBepIie-
HHE TIaHJIEMUYEeCKOT0 paclpocTpaHeHus 3a00eBaHus,
OCTaeTCs MHOTO HepelieHHBIX Bompocos [3, 6]. K ox-
HUM U3 HauOoJee CIOXKHBIX ¥ MAJIOM3YYCHHBIX MOXKHO
OTHECTH IpoOJIeMy HapyIIeHUI reMocTas3a 1, COOTBET-
CTBEHHO, aHTUKOATYJITHTHOW Tepanuy B KOMIUIEKCHOM
neuennn COVID-19.

B Hacrosiiiiee BpeMsi HE BbI3bIBAET COMHEHUS (paKT
HaJW4Yusl KOPOHABUPYC-WHAYIIUPOBAHHON Koarysora-
tiu (KUK) ¢ mpeobnamaronum HapylieHHEM B BUIE
TUTICPKOATYIISAIAH, KOTOpash 9acTo OBIBACT CKPBITOM
U HE PACIO3HAHHOW, B TO BpeMsI KaK BO3HUKAIOIIHEC
HapyIICHUST MHKPOIMPKYJISIMA BCICACTBHE MHKPO-
TPOMOO30B CITOCOOHBI 3HAYUTEIBHO YCYTyOIIATh Teue-
Hue 3aboneBanus [1, 4, 8, 10]. CpaBHHTETEHO MEHBIIIC
UMEETCsI CBEJCHWI O COCTOSHUM TPOMOOLHTAPHOTO
3BeHa reMocTasa.

JlaHHBIE 0 YaCTOTE BBISBISIEMOCTH TPOMOOTHUECKHUX
ocnoxxHenuit npu HKBU y pa3HbIX aBTOPOB CEpbE3HO
pa3HATCS, TaK KaK BO MHOTOM 3aBHCAT OT o0beMa 00-
CJICTOBAHISI M KATETOpHUH HAOTIOMAeMBIX MarueHToB [1].
K nonomHuTensHBIM (pakTOpaM pUCKa Pa3BUTHUS TPOM-
0030B OTHOCST NMPEObIBAaHUE B OTJCIICHUU HHTECHCUB-
HOM Teparnuu, JEWKOIMTO3, TPOMOOITUTOS.

Cunraercs, 4TO HapyIICHHs CHCTEMBI TeMOCTas3a
y JeTeill U MOAPOCTKOB CXOJHBI C TAKOBBIMH Y B3pOC-
JIBIX, BBIPQXKEHHOCTh TUICPKOATYIISIUN U PUCK TPOM-
003a 3aBuciar or Tskectn COVID-19 u nHambonee
CYIIECTBEHHBI TIPU JETCKOM MYJIBTHCHCTEMHOM BOC-
nanmurenbHoM cuuapome (JAMBC) [2, 9, 12]. OcHos-
Hble HM3MCHCHUS BKIIOUAIOT yBenuueHue Jl-mumepa,
¢ubpunorena, C-peakTuBHOro Oenka, JTUMQONECHHUIO,
VUIMHEHHE TPOTPOMOMHOBOTO BPEMEHH W YMEHbIIIe-
HHE KoiaudecTBa TpomborutoB [1, 2, 14].

Opnnako, KpoMe yKe JOCTaTOYHO U3YICHHBIX TPOM-
ootnyeckux nposienennil, npu HKBU moxet Habmo-
JATbCsS W TIOBBIIICHHAS KPOBOTOYMBOCTH, HMMEIOIIAs
MECTO, IO JTaHHBIM PA3JINYHBIX ABTOPOB, y 4—8 % ma-
nueHToB [11]. B kadecTBe BO3MOXHBIX MEXaHHU3MOB
pa3BUTHSI TEMOPPArMyecKoro CHUHApPOMA paccMaTpu-
BAIOTCS: THITOPUOPUHOTCHEMUSI, TUCOAIAHC B TIPOU3-
BOJICTBE WM TMOTPEOJICHUH TPOMOOIIMTOB, HE MCKIIFOUA-
€TCs KOaryJnonarus moTpedneHus, mo0oYHoe IeHCTBIE
AHTUKOATYJSTHTOB, JIe3arpEeraHTOB M ToImm3yMaoa [7].

IIpencraBnenHsle B JUTEpaType AaHHBIE O COCTO-
ssauu remoctasza npu HKBU B ocHoBHOM KacaroTcst
B3pocCIbIX. Beeobiee npeicraBienne o 0oee JIerkoM
teueann COVID-19 y mereif, OTCyTCTBHE y HUX IITH-

pokoro cmekrpa (akTOpOB PHUCKA, MPHCYLINX B3POC-
JIOMY HACEJIEHHUIO, He MpeAIojaraer MoxpoOHOro
nmabopaTopHOro 00CIeAOBaHUSI, W TPOMOOTHUECKHUE
OCJIOKHEHMSI, FeMOpparudeckue MposiBICHU, a TaKkxkKe
paszsutue [IMBC Henpeackazyemsbl.

B 10 ke Bpems, cBeAeHUs MO OUATHOCTHKE, Jiede-
auto U npodmraktuke KUK y mereft ocobeHHO akTy-
aJbHBl B YCIOBMSIX coxpaHeHus: peructpaunu HKBU,
a TaKKe TOSBIEHUS HOBBIX IITaMMOB Bupyca. [lon-
poOHasi OILICHKa COCTOSHUSI CHCTEMBI T'€MOCTa3a y Je-
teit ¢ COVID-19 kak B ocTpom nieprosie 00iIe3HH, TaK
U B CTaJuM PEKOHBAJIECLECHLUHU MOMOTYT YCTaHOBUTh
ocobernnoctu Teuenuss HKBU B nmerckom Bo3pacre,
cBoeBpeMeHHoi auarHoctuke KUK c¢ Haznauenumem
aIeKBaTHOHM aHTUKOAryJISIHTHOHM Teparuu, crocodCTBO-
BaTh MPOQUIAKTHKE Pa3HOOOPA3HBIX TPOMOOTHYECKUX
OCJIOXKHEHHUH B IIEpHO/Ie PEKOHBAIECLEHIINHU, a TaKXe
OTpEeNeNuTh HEOOXOAMMBIN TEPHOJ JTUHAMUYECKOTO
HaOMoeHNsI 32 MaleHTaMH.

Llenv uccnedosanusi — OLCHUTH COCTOSIHUE CHCTe-
MBI TemocTa3a y nereit ¢ COVID-19 B octpom re-
puozae 3abojeBaHNsA M B TEUCHHE PEKOHBAJIECICHIINU.

MATEPUANDbI U METOLbI

OOBeKTOM HCCIeOBaHUSI OBUIM JIBE TPYMIBI Ta-
LMEHTOB: B MEPBYIO BOLLIM JACTH B OCTPOM IEPUO-
ne COVID-19, Bo Bropyto — mnepenecmme HKBU
B aHaMHE3€ Ha pa3HBIX CPOKAX PEKOHBAJIECIICHLMH.

B mepBoii rpynme mpoBeieHa OLIGHKA COCTOSHUS
remocrasza y 460 nanueHToB B BO3pacTe OT 2 AHEH 10
18 jet, TocIUTaTM3UPOBAHHBIX B TIEPHOA C 26 MapTa
2020 . mo 31 mexabpss 2021 r. B CII6GI'BY3 JAI'KbB
Ne 5 um. H.®. ®DunaroBa ¢ nabopaTopHO MOATBEPK-
nenubiM quarHosom COVID-19. Ilo creneHu TsokecTH
peobaiaii MaueHThl ¢ JeTKUMA U CPETHETSHKEIbI-
Mu Qopmamu (Tadm. 1).

Otuonoruueckas auarHoctuka COVID-19 ocy-
niecTBIsIack npsiMbiM mMerogqomM — [P B maGopa-
TOPUHU 0COOO OMACHBIX M BUPYCOJOTHYECKHUX MCCIIE0-
BaHUU «lleHTpa rurueHsl U AMUAEMHOIOTUU B TOPOAE

Tabnuya 1 / Table 1
TaxecTb 3a60neBaHMs y NaLMEHTOB B OCTPOM Nnepuoae HOBOM
KOPOHABMPYCHOW MH(EKLUMK
Severity of the disease in patients during acute period of
COVID-19

TsxecTh TeueHus / KonuuectBo nanuenTos, ade. (%) /
Severity of the disease | Number of patients, absolute (%)
Jlerkas / Mild 201 (43,7)
Moderate soverty 236 (513)
Tsxenas / Severe 23 (5,0)
Bcero / In total 460 (100,0)
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Tabnuua 2 / Table 2
Cpoku 06palLeH1s NauMeHTOB NOC/Ie NepeHeCceHHO HOBOW KO-
POHABUPYCHOM MHDEKLMM
Dates for seeking medical help after COVID-19 recovery

Cpox 06pameH¥/m / KonuvectBo nmaruentos, abce. (%) /
Dates for seeking .
. Number of patients, absolute (%)
medical help
Menee 1 mec. /
Less than 1 month 10.6.0)
1-2 mec. / 1-2 months 32 (30,0)
3—4 mec. / 3—4 months 48 (45,0)
Boiee 4 mec. /
More than 4 months 16 (15,0)
Bcero / In total 106 (100,0)

Cankt-IlerepOypre» u B BUPYCOJIOTHICCKON JTaboparo-
pum cranuoHapa. [IpUMEHSUIMCh TOJNBKO 3aperUCTPH-
poBaHHbIe B ['0OCyIapcTBEHHOM peecTpe MEIUINHCKHX
m3nennii Ha teppuropun Poccuiickoit ®denepaunu
MHarHOCTHYECKUE HAOOPHI peareHTOB (TECT-CHCTEMBI)
B COOTBETCTBUH ¢ MHCTPYKILUSAMU 10 MX MIPUMEHCHHIO.

HccnenoBanue KoaryaorpaMMbl MPOBOAMUIIOCH 10
Hauaja JICYCHHS HA aBTOMATHYECKOM KOaryloMeTpe
ACL Elite Pro (Instrumentation Laboratory, CIILIA),
BKJTIOYAJIO OIpeJIeIeHne TMPOTPOMOWHOBOTO HWHICK-
ca (IITHU), MexxmyHAPOTHOTO HOPMAJIM30BAHHOTO OT-
vomenuss (MHO), akTUBUPOBAaHHOIO MAPIUATHLHOTO
(wacTruHOTO) TpOoMOOIUTaCTHHOBOTO BpemeHu (AIITB),
ypoBHe#t pubpunoreHa n J-numepa.

Kpome Toro, y 337 manueHToOB B CTPYKType KIIH-
HUYECKOTO aHajiu3a KPOBHU OIPEIENIEHO COJepKaHHe
TPOMOOLIUTOB HAa TIeMaTOJIOTHYECKOM aHaJIM3aTope
Coulter UniCel DxH 800 (Beckman Coulter, CIIIA), .

Bropyto rpymnmy cocraBunu 106 nmauueHTOB B BO3-
pacte ot 3 mec. 0 17 net, oOpaTUBIIUXCS B KOHCYIb-
TaTUBHO-IMATHOCTUYECKUN LEHTp s AeTeil. Cpoku
ot neperecennoit HKBU cocraBunu ot 1 go 9 mec.,
B 75 % ciy4aeB geTH 00CIEIOBANNCH B TEUCHHUE IIEP-
BBIX 4eThIpex MecsneB mocie COVID-19 (tabm. 2).

B OGonbrmHCTBE CliyyaeB JETH MEPEHECHH JIerKnue
(opmbl 3a00JIeBaHMS], CPEIHETSHKEIOE TEUCHUE UMEIIO
Mecto y 15 nmereit (B 14 % ciaydaeB) 1 TONBKO 6 U3 HUX
JIEYWITACh B cTamoHape (B 6 % ciydaeB), a y JBOHMX
nmuarHoctupoBad JIMBC. Ilpodwuns crenmanucra It
MEepBUYHOTO OOpalieHus: 3aBucesl oT (JOHOBOH U CO-
MYTCTBYIOIIEH MATOJOTHHU: Yallle 3TO ObUTH MeAnaTphl,
peke TMYIBMOHOJIOTH, T€MAaTOJIOTH, AHIOKPHHOIIOTH,
HEBPOJIOTH, TaCTPOIHTEPOJIOTH.

Tpoe nereil, U3 yuciia JICUUBIIUXCS B CTAllMOHApPE,
MEepeHecan B oCcTpoi (hasze 0O0JIC3HH TPOMOOTHYECKHE
ocinokHeHUs. K MOMEHTY BBITMCKM W3 CTallMOHapa
y BCeX MAIMeHTOB, COIIACHO MPEJCTaBICHHBIM JTOKY-
MEHTaM, TOKa3aTelN KOaryJlorpaMMbl, YUCIO TPOM-

OoruToB, OBUTM B TIpeneliax HOpPMBL. Bcem nersam
BBITIONHSJICS KIMHUYECKWA aHalli3 KPOBU W CKpH-
HUHT-Koaryjiorpamma, BkitoudaBmias AIITB, IITH,
MHO, ypoBenb ¢ubpunorena u J[-numep (Ha remaro-
JIOTUYECKOM aHalu3arope Sysmex-9 u KoaryinomeTpe
Sysmex-CS, SlmoHus, COOTBETCTBEHHO).

CraTrcTHYeCcKuil aHaNMU3 MPOBOIMINA C TIOMOIIBIO
nporpammbl Statistica 10 (Stat Soft Inc., CILIA). [Toiy-
YEHHBIC KAUE€CTBEHHBIC MOKA3aTEIN CPABHUBAIH C WUC-
MOJIb30BaHUEM TOUHOTO Kputepus Pumiepa. Bospacr,
MOKa3aTeay TeMocTa’a M KOIMYECTBO TPOMOOIIUTOB
MpeJICTaBICHbl B BUJIE MEIUAHbI U 25-T0 U 75-r0 Mpo-
uentuieit (Me [LQ; UQ]), rumoresy o paBeHCTBe
KOTOPBIX TMPOBEPSIN C TpuUMEeHeHHeM U-KpuTepus
Manna — YutHu. CTaTUCTHYECKU 3HAYMMBIMHU CUUTA-
au paznuuust npu p < 0,05. IlpencraBieHue TOYHOTO
3HAYEHUSI p OTPAHWYEHO YHUCIOM C Tpems mmppamu
1ocJie 3amnsiTou.

PE3YJ/IbTATbDI

Cpenu o6cne0BaHHBIX NALMEHTOB, HAXOAUBIINXCS
B cranuoHape ¢ octpbiM TeuennemM HKBU, knunuue-
CKHe TPOSIBIICHUS KOaryJonaTuu (BEHO3HbIE WM apTe-
pHagbHbIe TPOMOO3bI, TPOMOOAMOOINN UM 3HAYMMBIE
KpOBOTEUEHHSI) HE 3aperucTpUpOBaHbl. ENWHWUYHBIE
CIly4ad TIeTeXWaJbHOW CHIMM W HOCOBBIX KpPOBOTEUeE-
HUH BCTpeyauch 0€3 3HAYMMBIX pa3idudil Kak B CIIy-
Yasx C M3MEHEHUSIMH B Koaryjiorpamme, Tak u 0e3
HuX (Tadm. 3).

BrisiBlieHHBIE W3MEHEHUS B KoaryjaorpamMme He
3aBHCENTM OT I0JIa M BO3pacTa IMAIMeHTOB, a TaKXKe
HaJIM4YUsl KaKOH-TMOO COMYTCTBYIOIICH COMaTHYECKOM
naronoruu (p > 0,05). 3HaunMble OTIUYUS B YACTOTE
Koaryjinonaruu 3a(UKCUpOBaHBl y JI€Te C HaJIW4u-
€M TTHeBMOHHMH W HaxOISIIMXCS B OTICIICHUH aHe-
CTEe3MOJIOTHH, PEaHWMAIlM W WHTEHCUBHOW Teparuu
(OAPUT), yame, HO 6€3 CTAaTUCTUYECCKU 3HAUUMBIX
paznuuuii, cpenu gereit ¢ JAMBC, B0o3MOXHO, MO
MPUYMHE WX HEOOIBIIOTO aOCOTIOTHOTO KOJIMYECTBA
B TPEICTAaBIEHHOM HCCIIEJOBaHNH.

Uncno TpoMOOLMTOB B KIMHUYECKOM aHAJHN3e
KpOBHM OCTaBajJoCh B TpeAesaXx HOPMBbI y OOJbIINH-
ctBa — 84,6 % neTeil ¢ HOPMaJIbHBIMU OKA3aTeIsIMU
KOAryJorpaMMbl U 3HAYMMO Yarie ObLIO MOBBIIEHHBIM
(mo 506 [454; 553] - 10°/m) cpenu TAalMEHTOB C KOary-
nonatuei. HarpoTtus, ymepeHHast TPOMOOIIUTONEHHUS:
MHUHUMaJbHO 10 28 - 10%n ¢ukcupoBanach JHIIb
B €IMHMYHBIX ciydasx npu octpom teueHnn HKBU
y nmereit (16/3,5 %) npu m00bIX HOKa3zaTesIX Koary-
JIOTPaMMBlI.

Crenyer mOMYEepKHYTh, 4YTO JabopaTropHOEe MOJ-
TBEP)KJEHHME KOaryjaonaThud HMeENO0 MECTO Yy Ka)aoro
Tpersero obcnenoBanHoro ¢ COVID-19 pebenka npu
000 CTENeH! TSHKEeCTH 3a00JIeBaHUS, HO IOCTOBEPHO
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Tabnuya 3 / Table 3
XapakTepucTmKa rocnuTanu3mMpoBaHHbix nauueHtos ¢ COVID-19

Characteristics of hospitalized patients with COVID-19

Tapamerp / Parameter Het n3menenuii B Koarynorpamme /| EcTb W3MCHEHHS B KOArysorpamme /| Yposens p /
No hemostasis changes With hemostasis changes P level
Uucno nanueHToB / Patients number 316 (68,7) 144 (31,3) -
Manbuuku / Boys 188 (59,5) 82 (56,9) 0,611
?;ffig;’ {;’QZ‘]"I / Age, years 6 [2; 15] 5[1;7,5] 0,051
ggﬁi‘ggi?ma“ narozorus / 98 (31) 51 (35.4) 0,390
TsoxecTs 3abonesanust / Disease severity
Jlerkas / Mild 148 (46,8) 53 (36,8) 0,028
Cpennetsixenast / Moderate severity 162 (51,3) 74 (51,4) 0,530
Tsokenast / Severe 6 (1,9) 17 (11,8) 0,000
I'emopparuueckuii cungpom / Hemorrhagic syndrome
[leTexnanpuas ceinb / Petechial rash 1(0,2) 32,0 0,093
HocoBoe kpoBoTeuenue / Nose bleed 1(0,2) 2 (1,4) 0,232
[TaeBmonus / Pneumonia 61 (19,3) 49 (34,0) 0,001
Availabily of MiS-C 3 09) 3@ 0382
Ipe6biBanne B OAPUT / Stay in ICU 5 (1,6) 18 (12,5) 0,000
Copepxanue TpombounTos / Platelet count
Hopwma / Normal 193 (84,6) 72 (66,1) 0,033
Boabuie Hopmel / Raised 27 (11,8) 29 (26,6) 0,001
?Z“E’f&}gg]“"’ 10%x / Raised, 1071 456 [437,5; 500,5] 506 [454; 553] 1,000
Menbnre Hopmbl / Below normal 8 (3,9 8(7,3) 0,108
gﬁﬁl’vmfo?ﬁfﬁbiblﬁgﬁe/ (LO; UQ) 141,5 [134,5; 146,5] 122,5 [104,3; 131] 1,000

Ilpumeuanue. Jlanusle B Tabnune npeacraBiaeHsl B adc. (%), ecnn He ykazano uHoe. JIMBC — nerckuii MyJnbTHCHCTEMHBIH BOC-
nanutenbHbiii cuaapom; OAPUT — oTaeneHue aHECTE3UOJOTUH, PEAHUMAIIMN U MHTEHCHBHOU Tepamnuy. BeigeneHHbIe TOTyXUP-
HBIM IPH(TOM 3HAUCHHS, IBIAIOTCSA cTaTUCTHUECKH 3HaUMMBIMU. Note. The data in the table are presented in absolute / %, unless
otherwise specified. MIS-C — children’s multisystem inflammatory syndrome; ICU — Intensive Care Unit. The values highlighted
in bold are statistically significant.

Tabnuya 4 / Table 4
YacToTa Koarynonatuu npu pasnmnyHoi TSKeCTU HOBOM KOPOHABUPYCHOM MHMEKLMK y aeTeit
The coagulopathy frequency in varying severity of COVID-19 in children

Tsoxects Teuenuss COVID-19 / W3meHeHus B koaryiorpaMmme / Hopwmoxoarymsimust / VYposeHs p /
COVID-19 severity With hemostasis changes Normal hemostasis P level
Jlerkas / Mild (n = 201) 53 (26,4) 148 (73,6) 0,000
Cpennetsikenas / Moderate severity (n = 236) 74 (31,4) 162 (68.6) 0,000
Tsxenas / Severe (n =23) 17 (73,9) 6 (26,1) 0,003

HapacTaJo 1o Mepe yTsDKEIeHHs Ipolecca: y KakIoro
ISITOTO — TIPH JICTKOIM CTENEHH THKECTH, y KasKI0ro
TPEThEro — IpH CPEIHETHKENON, U B 3/4 ciyyaeB —
IIPU TSDKEJIOM TedeHuHu 3aboseBaHus (Tabin. 4).
V3MeHeHns1 KoarynorpaMMbl Kacainuch BCeX UcCIIe-
JIOBaHHBIX IOKA3aTeJICH: y Ka’kKIO0TO BTOPOTO ITaIHeH-

ta — [ITU u MHO, y kaxnoro tperbero — AIITB,
HanOoJiee peaKo M3MEHEHHUsS Kacaauch ypoBHs (Gubdpu-
HoreHa (Tabin. 5). CaMbIM 4yBCTBHTEJIBHBIM OKa3aJICs
nokasatenb J{-numepa, yBelInueHHE KOTOPOTO 3aperu-
CTPHUPOBAHO y OOJBIIMHCTBA 0OCIIEIOBAHHBIX TaIUCH-
TOB TiepBOd rpymnmsl (B 86,8 % ciydasx).
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M3meHeHuns remocTtasa y getet ¢ COVID-19 (n = 144)
Hemostasis changes in children with COVID-19 (n=144)

Tabnuua 5 / Table 5

[lokazarenb, yacToTa U3MEHEHUH / 3HayeHue y MalueHToB / Pedepencusrii maTepsai /
Parameter, changes frequency Data in patients Reference interval
[TpoTpoMONHOBEIH HHIEKC / 1 757521 % 63 [58.9; 66,0]
o 70-120 %

Prothrombin index 18/56% 134 [130,3; 138,4]
Mex/1yHapOHOE HOPMaJn30-
BaHHOE OTHOIIeHHUe / Interna- 166 /45,8 % 1,32 [1,27; 1,37] <1,25
tional normalized ratio
AXTUBUPOBAHHOE IMapIUAILHOE 19/63% 22 [18; 23]
(4acTHYHOE) TPOMOOIIIACTHHO- 26-36 ¢
Boe BpeMs / Activated partial 142/292% 42 [38; 44]
thromboplastin time

. 112/83% 1,8 [1,5; 1,8]
®ubpunoren / Fibrinogen 2-6 1r/n

112/8,3% 7,2 [6,7; 7,5]

J-numep / D-dimer level 125 /86,8 % 650 [371,8; 2400,8] 0-270 aMm/Mmi

Ipumeuanue. Jlanubie B Tabnune npeacrasiensl B Bune Me [LQ; UQ], ecnu He yka3aHo nnoe. Note. The data in the table are pre-

sented in Me [LQ; UQ], unless otherwise specified.

Tabnuua 6 / Table 6

M3meHeHune [1-aumepa no rpynnam TSKeCTM HOBOM KOPOHaBUPYCHOM MHBeKUMK y fetel (n = 144)
D-dimer level changes during COVID-19 in children by severity groups (n=144)

H-numep / Jlerkas cremnens (1) / Cpennsis crenens (11) / Tsokenas crenens (111) / YP;BIG:;IP /
D-dimer level Mild (I) Moderate severity (II) Severe (III) 111, 1111, 11T

0,

l’ref;ﬁ/n/; / 0,106,

1, absolute /% 39/73,6 64/86,5 17/100,0 0,016,

. 0,198

in group

Me [LQ; UQ] 511 [308,1; 511] 505 [363,75; 504,5] 2165,5 [1174,5; 2030] 1,000,

Min 295 287 849 1,000,

Max 29800 11920 10870 1,000

Ilpumeuanue. BpiieaeHHOE MOy KUPHBIM MPU(TOM 3HAYCHHE, SIBISETCS CTaTHCTHYeCKH 3HaunMbIMH. Nofe. The value highlighted

in bold is statistically significant.

TpebyeT BHUMaHUS NMPOTUBOPEUMBBII XapakTep H3-
MEHEHHH KoaryjaorpaMMsl y MAalMEHTOB B CTALlMOHApE:
00mpIIas 4acToTa M3MEHEHHI B CTOPOHY THITOKOAry-
nsmun (ymenbmenue 11TU, yeBemmaenne AIITB), me-
pPENKO B COYETAHWHU C YBEIMYEHHBIM /l-aumMepom.

Y OONBUIMHCTBA TANMEHTOB C KOaryiomnaTuen
UMEJIH MECTO OTKJIOHEHHsI OT HOPMBI OJHOBPEMEHHO
B JIByX M Oosee mokaszarensx. Tem He MeHee U30Iupo-
BanHble caBurd B I[ITU ormewyammcs y 10 mamueHTOB
(yBenuuenue B 3/2,0 %, ymenbmenue B 7/5,0 % cny-
yasx), MHO y 3 mauuenrtoB (yBenmuenue B 3/2,0 %
ciydasix). C HawOobIIeld 4acTOTOW HM30JMPOBAHHBIC
M3MEHEHMs Kacajuch MOBBINICHUsT YpoBHA J[-nuMepa:
B 48,6 % crmydaeB yBeIMUYEHHE HTOTO IOKA3aTems Co-
[IPOBOXIAJIOCH HOPMOKOAryJSIUE B CTaHAAPTHOU
KOarysiorpamme.

Yacrora yBenmueHus J[l-mumepa 3HAYUMO OTIIH-
yanach B 3aBucumoctu oT Tspkect HKBU y gpereit

(Tabm. 6), omHaKO C OOJBIIMM JUANA30HOM H3MEHE-
HUH, BO3MOXHBIX TPU JTHOO0H TsHKeCTH 3a00iieBaHUS
(Tabm. 5, 6).

B rpynme o06crmemoBaHHBIX B TIEPHOAE PEKOHBA-
necueHuun HKBU pesynbraThl OLEHKM reMocra3a He
BBISIBUJIM PA3JIMYMi B 3aBUCUMOCTH OT TSDKECTH TIepe-
HECEHHOTO 3200JIeBaHMs. DTO MMO3BOJIUIIO UCCIICAOBATh
WX B €IWHOW TpYIIIE.

Jlacxkxe B paHHHE CPOKH PEKOHBAJIECIICHIINH, HAYH-
Has ¢ 1-ro mecsma nocie nepeaecennoro COVID-19,
nokazarenu AIITB, TITHU, ¢ubpunorena, a Ttak-
e KIMHUYECKOTO aHalu3a KpPOBH, BKIIIOYAs YHCIIO
TpOMOOIUTOB, ObTH B Tipeaenax Hopmbel: AIITB —
30 [28; 34] ¢, IITU — 101,4 [96,5; 112,3] %, MHO —
0,92 [0,83; 1,06], ¢pubpunoren — 3,3 [2,6; 4,8] /7,
qucao TpombonutoB — 288 [199; 317] - 10%/m.

EnuHCTBEHHBIM M3MEHEHHBIM ITOKAa3aTelIeM TOJIBKO
B paHHHE CPOKH PEKOHBAJIECIICHIIUN OCTABAJICS MOBHI-
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IeHHbIH ypoBeHb J[-numepa: y 6 nereit u3 10 oOce-
JOBAaHHBIX B CPOKH JO0 Mecslia I0Cjie NepeHECEHHOU
HKBU — 702 [580; 804], y ocranpubix 100 mereit mo-
Kazaresib ObLT B mpeneinax Hopmbl — 182 [154; 230].

OBCYXAOEHUE

B npoBeneHHOM HCCleIOBaHUM Y JIeTel B pasrape
COVID-19 u3MeHeHHs KOaryisiliu, Kak U y B3pocC-
JBIX, Yalle PEerMCTPUPOBAIHMCH MpU Ooiee TSHKEIOM
TeueHUH 3a00JICBaHUS, HAIWYMKA THEBMOHUM U He-
obxommmoctu mpeObiBanuss B OAPUT, a nambGoree
YyBCTBUTE/IBHBIM II0KA3aTelIeM OKa3ajicsi YypPOBEHb
H-numepa.

OpnHako HEOoOXOJAMMO OOpaTUTh BHUMAHUE HA Pa3-
HOHAIPABJICHHOCTb BBISIBICHHBIX H3MEHEHUH (peru-
CTpalys Kak T'HIep-, TaK ¥ THIOKOATYJISIMN), a TAKKE
Ha HaJINYME U3MEHEHHUH Jaxke IMPH JIETKOM TEUCHUU
(KaKABIA MATHIN), ¥ OTCYTCTBHE TaKOBBIX B 1/4 ciy-
YaeB NpHU TsKEJIOM TeueHHH. BeposTHee Bcero, 3To
OOBsICHSIETCS MEHBLICH, YeM Yy B3pPOCIBIX, YaCTOTOH
HAJIMYUS yOpaBisieMbX (aKTOPOB PHUCKA, TaKUX Kak
npuoOpeTeHHble OOMEHHbIE HApYyUICHHs, BpEIHbIE
MIPUBBIYKH, COCYINCTasi MAaTOJIOTUSl, XPOHUYECKUE 3a-
OosieBaHus1, IPOECCHOHATIBHBIE BPEAHOCTH H JIP.

Bo3moxHO, uTO y nmerel HeOmarompusTHBIN (HOH
qnisa tedennss HKBU B oCHOBHOM c037al0T HEyIpaB-
nsemMble (PaKTOpPBl TPOMOOTHYECKOTO PHUCKa (BPOXKICH-
Hble OOMEHHBIE HapyLIEHUS U COCYANCTbIEe aHOMAJIHH,
OTATOLICHHBIA aHaMHE3 MO TPOMOO(HUINN B ceMbeE),
yTo TpebyeT Oojee TIIATEIBbHOTO cOopa aHaMHe-
32 W JONOJHUTEIbHOW KOPPEKLUUH IIpU JIEUCHUU
COVID-19.

[Tokazarens AIITB, xapakrepusyromuii akTUBAIMIO
CHCTEMBl TE€MOKOATrYJSIIMU 1O BHYTPEHHEMY IIyTH,
MOXET YKOPauMBaTbCsl B YCIIOBHMSAX KOPOHABUPYCHOMU
aarvonatuu. OnHako Qa3oBblie KojeOaHus Ha (hoHe
tekymedn KMK MoryTr npuBoauTh K HapylIeHHUSM IO-
Kazarened M MpPOTHBOIOJIOKHON HaNpaBIEHHOCTH —
B CTOPOHY THITOKOAryasiluu, oTMedeHHoe B 29,2 %
CIIy4aeB Cpelld MalMeHTOB C Koaryjaomnarueil B oCTpoi
(haze Oose3HH.

B mpouecce neuenus, nmo mMepe KymUpOBaHUS BH-
pyc-acCOLMUPOBAaHHON aHTMOMNATUH, MOXHO OKHUAATh
HOpPMaJIM3aLUK TOKa3aTeJe, U3MEHEHHBIX B OCTPOH
crtamuu 00e3HN. 3HAYUTENIBHYIO POJIb B 3TOM TIPO-
1ecce UrpaeT HaJlaKeHHas aHTHUKOAryJasHTHAs U Je3a-
rperaHTHas Tepanus, IPOBOAMMAs JETAM C TSHKEIBIMHU
u cpennersokensivu (hopmamu HKBU B cranmonape,
C Y4YeTOM HHIMBHUIYaJbHBIX OCOOCHHOCTEH U COIYT-
CTBYIOIIEH ATOJIOTUU.

Crnenyer nojnaraTh, 4TO Ja)Ke IpU OTCYTCTBUU B Jie-
Orore 3a0oeBaHMs BBIPAKEHHBIX HAPYIICHUH CHCTe-
MBI TeMOCTa3a MOTEHLIHAIbHAsT BO3MOKHOCTh TAaKOBBIX
HMEEeTCs, C Y4eTOM HaJM4Msl BO BCEX CIydasX KOBU-

acconuupoBaHHOHW aHrHomnarud. [losTomMy mpoBeneHue
MEPCOHAIM3UPOBAHHOW TPOPUIAKTUKA TE€MOCTa3HO-
MaTUX TaTOTEHETHYECKH OOOCHOBAHO y TIAIMEHTOB
¢ HKBU nroboro Bo3pacra. OmHAKO OCOOCHHOCTH
m3Menennit remocraza npu COVID-19 y nmereér Tpe-
OyIOT WHAMBHyalIbHOTO TIO/XO/Ia K BBIOOPY Tepamnuu
¢ 00s3aTeTbHBIM YYETOM COITyTCTBYIOIIEH TMATOIIOTHH,
OTATOIIEHHOTO T'€MOCTA3MOJIOTHYECKOTO aHaMHe3a,
HaJIMYMSL yNPaBIsieMbIX W HEYNpaBlsieMbIX (DaKTOPOB
TPOMOOTHYECKOTO PUCKA MW COOTBETCTBYIOLIEH TpPaK-
TOBKM TIOKa3aTeliell CHCTEMbl I'eéMOCTasza, HEBO3MOXK-
HOW 0e3 MpHBIIEUYEHHUS CIEHHATNCTa-TeMaToora.

[Tokazarenn remocra3a MOTYT CYIIECTBEHHO Me-
HATBHCSA B JMHAMUKE, B TOM 4HcCJe OT (a3bl THIEp- A0
THITOKOATYIISIIUY, KaK W KOJMYECTBO M JMHAMUYECKAS
aKTUBHOCTHh TPOMOOIIMTOB. DTO TMOATBEPXKITAETCs Ha-
JUYAEM TeMOPParnuecKuX MPOSBICHUNA y OTIACIBHBIX
MAI[MEHTOB 10 JaHHBIM JIUTepaTypbl U HAIIUM HaOIIO-
nenusMm [2, 3, 7].

Bricokuii mokasarens J[-gumepa u yacToTa TPOM-
0oIIMTO3a B OCTPOU CTaIUU OOJIC3HHU CBUIETEIHCTBYIOT
HE TOJIBKO O BOBJICUYCHHH B IATOT€HE3 3a00JICBaHUA
CHUCTEMBl I'eMOCTa3a, HO U 00 aKTUBHOCTH BOCIIAJIH-
TEJILHOTO Mpollecca B IEJIOM, SIBISISICH Hecrenuduye-
CKUMH Mapkepamu BocrnaneHus [5]. Coxpansrolieecs
B pAlde CIy4aeB yMEpeHHOe IMOoBhIIIeHne J[-auMepa
Ha PaHHHUX CPOKaX PEKOHBAJIECHEHIMH, MPH HAIUYUH
HOpPMOKOATryJISIIMK, YKa3blBaeT Ha COXPAHSIOLIYIOCH
MUHHUMAaJIbHYI0 aKTUBHOCTb IPOLIECCOB BOCHAJICHMUS,
a HOpMalu3aIus Ha BTOPOM MecsIle HaONONeHUus —
Ha TIOJIOKUTENFHYIO TUHAMHKY B IIEJIOM.

CocTosiHHE HOPMOKOATYJISAIUN, HOPMaJIbHbIE MOKa-
3aTeNid KJIMHUYECKOTO aHalu3a KpOBH, B TOM 4YHCIE,
YPOBHSI TPOMOOIIUTOB y JeTel BTOPOH T'pyNIbl B Ha-
1eM HaOJIO/IEHNH YKa3bIBAIOT HA OTCYTCTBHE HEOOXO-
JUMOCTH TIPOJIOJHKEHUSI TIPOTHBOTPOMOOTHYECKOM Te-
parnuu, eciii He BBISABJICHBI HEYNpaBisieMble (akTOpbI
TPOMOOTHYECKOTO PHCKA.

@dakT OTCYyTCTBHSI 3HAYMMBIX W3MEHEHHWH B KOa-
TylIoTpaMMe y BCeX JeTell IMpH CKPUHHHTOBOM 00-
CJIEIOBAaHUH, JaK€ CO CPENHETSDKENBIM U TIKEIbIM
TeueHreM 3a00JIeBaHusl, TOATBEPKIAET MHOTO(AKTOP-
HocTh KUK, a Taxxke KitO4eBYHO pOJIb B IMaTOrE€HE3E
TKaHEeBOTO (akTopa B oOpraHax-mumieHsx [1]. Dtum
ke KWK omnuuaroTcss oT HapylieHud remocrasa, Ha-
OIOMAIOIIMXCS TIPU AMCCEMUHUPOBAHHOM BHYTPHCO-
CYIUCTOM CBEpPTBIBAHUU U CENCHC-MHIYLIMPOBAHHOM
koarynonaruu [13].

3AKJIIOYEHME

N3menenus B cucreme remocrtaza npu COVID-19
y JeTell OTIMYAITCS OT TAKOBBIX y B3POCIBIX pas-
HOHAMPABICHHOCTBIO, MPOJODKUTEIBHOCTRIO U (hak-
TOpaMHu pHCKA.
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Hammuue y nmereéi ma ¢onme HKBU ymepeHHBIX
HapylIEHUH IOKa3zaTeled reMocrasa WM Jaxe OT-
CYyTCTBHE TaKOBBIX HE HCKIIOYAIOT TPOBENEHUS TIa-
TOTCHETHYECKU ONpPaBIAHHON TPOMOOIPOPHIAKTHKH.
OpHako, y4uThIBasi MHOrooOpasue MpuyuH U (hakTo-
POB pa3BHUTHsI I'eMOCTa3MONATUH Yy JETEH B OCTPOM
mepuone Wi B Hcxone mepeneceHHor COVID-19,
TpeOyeTcss MHAMBUAYAIbHBIH TIOA00p HEOOXOIMMOTo
CIIEKTpa J1a0OpaTOPHBIX HMCCIIEIOBAaHUM, a TaKKe Xa-
pakTepa (aHTHKOAryJISHTHBIC W/WIM Jie3arperaHTHBIC
npenaparbl) U IPOJOKUTEIBHOCTH TEPaNeBTUUECKON
TaKTHKH C MPHUBIICYCHUEM CHEIHUAINCTA-TEMATOIOra.

B ornanenunsie cpoku nocine nepeHecenHoit HKBU
MOYKHO OI'PaHHYMTHCS KOHTPOJIEM IOKa3aTesieil remMo-
cTasza B cpoku 1o 1-2 mec.

HeoOxonumbl fanbHEHINE WCCIEIOBAHUS C LIEJIBIO
YTOYHEHHUS NPUYHH U NOCIECICTBUN U3MEHEHWH CUCTe-
MBI TeMocTa3a y Jnereil ¢ jerkumu gopmamun HKBU,
YCTaHOBJICHUsSI  JONONHHUTENbHBIX  (paktopoB KWK
y ZeTell CO CPEeAHETSHKEIBIMU M TSDKEIBIMU (hopMamMu
COVID-19.

OOMNOJIHWTENbHAA UHOOPMALIUA

Bkian aBTopoB. Bce aBTOpBEI BHECHN CyIECTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIICIIIINM, HPOBEICHUE HCCIEIO0Ba-
HUSI M IOATOTOBKY CTaTbH, MPOWIN U 0f100pmIN (GHMHAIBHYIO
BEpCHUIO Tepes MyOnuKae.

Kondummkr uHTepecoB. ABTOpHI IEKIapUpPYyIOT OTCYT-
CTBHE SIBHBIX U ITOTCHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C ITyONMKaIFeld HACTOSIICH CTaThH.

HcTounuk ¢(uHaHCHPOBaHUs. ABTOPbHI 3asBISIOT 00
OTCYTCTBUM BHEIIHETO (hPMHAHCHPOBAHUS MPU NPOBEACHUU
HCCIIEIOBAHUSI.
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AKTYyanbHOCTb. MynbTUCUCTEMHDBIV BOCMANUTENbHbIA CUHAPOM, accoumupoBaHHbii ¢ COVID-19, y peteit (MBC-O), — 370
peakoe, HO Tsxenoe 3ab6ofieBaHue, NMpU KOTOPOM MOPAXAKTCA Pa3/iMyHble CUCTEMbl U OpraHbl, BKKYAs CepaLe, Nerkue,
MOYKM, MO3T, KOXY, r1a3a U opraHbl Xenyao4yHo-KuweyHoro Tpakta. MBC-[ sBnseTcs A0CTAaTOMHO CIOXHBIM A5 AMArHOCTUKM
3aboneBaHneM, Tak Kak Mo CBOEM KapTMHE MaNoOTIMYMM OT MHPEKLMOHHOro npouecca M uMeet MHOro obuiero ¢ 6ones-
Hbto KaBacaku. OpgHako Teuenne MBC-[, Taxenee, B CBS3M C YEM MaUMEHTbl HYXAAKTCS B roCNUTanM3auMu B OTAENeHue
peaHnMaumMm U MHTEHCUBHOM Tepanuu B MOJIOBMHE C/1y4YaeB.

Lenb — onpenenntb hakTopbl, aCCOULMMPOBAHHbIE C TXKENbIM TevyeHnem MBC-[, Tpebyowmnm rocnutanmsaumm naumeHToB
B OTAE/IeHWe peaHWMaLMu U UHTEHCUBHOW Tepanuu.

Marepuanbl u MeToabl. B peTpocnekTuBHOe mccnenoBaHue BkAoYeHO 166 nauneHToB (99 ManbumkoB, 67 OeBoYek) B BO3-
pacte oT 4 mec. no 17 net (MenmaHa 8,2 ropa) C AMArHO30M «MYIBTUCUCTEMHbBIMA BOCNANMUTENbHbIA CUHAPOM, acCOLMUMUPO-
BaHHbIM ¢ COVID-19, y petei». [1ng npoBeaeHUs CPaBHUTENbHOrO aHanu3a naumeHtol ¢ MBC-[l 6binv paspeneHbl Ha Age
rpynnsl: 1-9 rpynna — naumeHTbl, FOCNUTANM3UPOBAHHbIE B OTAE/IEHWE peaHnMaLMn U MHTeHCMBHOW Tepanum (n = 84, 50,6 %),
2-9 rpynna — naumeHTbl, He HYXAaBLUMECS B roCnMTanM3aLmm B OTAEIEHUE peaHnMaLnm U MHTEHCUMBHOM Tepanuu (n = 82, 49,4 %).
Pesynbratbl. [laumeHTol ¢ 6onee TsxenoviM TedeHnem MBC-[ 6binm 3HauuTenbHO cTapwe. Y HMX Oblna BblcOKas 4actoTa
TaKMX MPU3HAKOB, KaK CbiMb, OTEKM, renatoMeranus, CrnjeHoMeranus, HeBpONOrMYECKMe U PecnupaTopHble CUMMTOMbI.
[MNOTEH3US/WOK M MOopakeHne MMOKApAa ropasfo 4alle BCTPeYanmucb Y MauMeHTOoB C TsxkenbiM TedyeHnem MBC-L. Y 3Tux
nauveHToB HabnAanoch 3HauYMTeNbHOE MOBbiWeHWe YypoBHA C-peakTuBHOro 6enika, KpeaTUHWHA, TPOMOHWHA U [-Aumepa.
Y nauMeHToB, rOCNUTANN3UPOBAHHbBIX B OTAENEHUE MHTEHCMBHOWM Tepanuu, yYalle Habnwaanucb NpusHaku remodaroumTap-
HOro CMHApPOMA.

3aknouenne. OcHOBHbIMM (akTopamu, onpepenstownMmn TaxkecTe MBC-I, aBNSOTCS nopaxeHue cepaeyHO-CoCyaUCTON
CUCTEMbI, LEHTPASIbHOM HEPBHOM CUCTEMbI, HAMUYME PEeCnUPATOPHbIX U FEMOAMHAMUYECKUX HapyLleHWli, 0COBeHHOo, npo-
gaBAeHuin remodaroumTosa.

KntoueBbie cnoBa: MynbTUCUCTEMHbINA BOCNanuTenbHbl cuHapom; COVID-19; netu; otoeneHme peaHMMaLmMm U MHTEHCUBHOM
Tepanuu; OPUT; remodaroumTos.

Mocrynuna: 15.12.2022 Opo6pena: 25.01.2023 Mpuuara k nevatu: 27.02.2023
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THE PREDICTORS OF SEVERE COURSE OF MULTISYSTEM INFLAMMATORY
SYNDROME ASSOCIATED WITH THE NEW CORONAVIRUS INFECTION COVID-19
IN CHILDREN: RESULTS OF A RETROSPECTIVE-PROSPECTIVE MULTICENTER STUDY
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BACKGROUND: Multisystem inflammatory syndrome associated with COVID-19 in children (MIS-C) is a rare but severe
disease in which various organs and systems are affected, including heart, lungs, kidneys, brain, skin, eyes and organs
of the gastrointestinal tract. MIS-C is rather difficult to diagnose, since it has much in common with the infectious
process, and Kawasaki disease. However, MIS-C course is more severe and therefore patients need hospitalization in the
intensive care unit in half of the cases.

AIM: To determine the factors associated with severe course of MIS-C, requiring hospitalization of patients in the in-
tensive care unit.

MATERIALS AND METHODS: The retrospective study included 166 patients (99 boys, 67 girls), aged 4 months to 17 years
(median 8.2 years), with a diagnosis of “multisystem inflammatory syndrome associated with COVID-19 in children”.
To conduct a comparative analysis, patients with MIS-C were divided into two groups: group 1 — patients hospitalized
in the intensive care unit (n =84, 50.6%), and group 2 — patients who did not need hospitalization in the intensive
care unit (n =82, 49.4%).

RESULTS: Patients with a more severe course of MIS-C were significantly older. They had a higher frequency of signs
such as rash, swelling, hepatomegaly, splenomegaly, neurological and respiratory symptoms. Hypotension/shock and
myocardial involvement were much more common in patients with severe MIS-C. These patients had a more significant
increase in CRP, creatinine, troponin and D-dimer levels. Also, in patients hospitalized in the intensive care unit, signs
of hemophagocytic syndrome were more often observed.

CONCLUSIONS: The main factors determining the severity of MIS-C are damage to the cardiovascular system, the central
nervous system, the presence of respiratory and hemodynamic disorders, especially hemophagocytosis.

Keywords: multisystem inflammatory syndrome; COVID-19; children; intensive care unit; ICU; hemophagocytosis.
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AKTYAJNIbHOCTb

MynbTHCHCTEMHBIN BOCHIAIUTEIbHbBIIA CUHAPOM, ac-
cormuupoBanueii ¢ COVID-19, y nereit (MBC-I), —
9TO PpEAKOe cepbe3Hoe 3aboNeBaHUE, CBs3aHHOE
¢ COVID-19, npu KOTOpOM MHOpaKaroTCsl pa3IndHbIE
CHCTEMBI M OpTaHbl, BKJIIOYas CepALe, JIErKUe, MOYKH,
MO3I, KOXKY, IJIa3a U OpraHbl JKeIyJO4YHO-KUIIEYHOTO
TpaKxTa.

IlepBble omMcaHuss STOTO COCTOSHUS HayajiM TOSB-
nsaTbes ¢ anpens 2020 T, ciycTsa MecsI] Iociie Havaja
manaemun [23, 30, 37]. Yacrora MBC-JI cocraBisier
1:4000 mereit, mepenecmux COVID-19 [20].

B OoapmIMHCTBE HCCIEIOBAaHUM OTMeEYaeTcs,
yro MBC-J| pasBuBaeTcsi NpHOIH3UTENBHO CITY-
cti 3-4 Hen. moclie TepeHeceHHoW uHpeKuuu
COVID-19 [1, 14, 16, 37, 38], a »T0 coBIagaeT
CO CPOKAaMM Pa3BUTHUS IPUOOPETEHHOIO0 MMMYHUTE-
Ta W mpeapacronaraer kK Mbiciau, uro MBC-II —
9TO CKOpee MOCTUH(EKIMOHHOE OCIOXKHEHHUE, He-
KEJIW TSKEJoe TPOSIBICHHE OCTPOM BHPYCHOMU
HHCKITHH.

Touynblii TATOPU3MOIOTHUECKANA MEXaHU3M pa3-
BUTUSI 3TOTO COCTOSIHUSL OCTaeTcss HEHU3BECTHBIM.
[Ipennonaraercsi, 4To NaHHBIA CHUHAPOM BO3HUKAET
BCJICACTBUE MMMYHHOM IUCPErysiliU C Pa3sBUTHEM
AHOMAJIbHOI'O UIMMYHHOI'O OTBETa Ha BUPYCHBIN BO30Y-
JIUTENIb ¢ MAaCCUBHOM MPOAYKIMEH HUTOKMHOB, TAKHUX
Kak uHTepneikun-1p (UI-1p), WJI-6, NJI-8, WJI-10,
WII-18 [3, 11, 26].

Huarnoctuka n auddepeHnranbHas AMarHOCTHKA
MBC-/I npeacTaBisioT HEMPOCTYIO 3a/1a9y, TTOCKOIBKY
9TO 3a00JeBaHue MO PSAAY KIMHUYECKUX MPOSBICHUI
HarnoMuHaeT MH(QEKIMOHHBIN Mpolecc, a Takke HMe-
eT MHOro o0mux uepr ¢ Oomne3Hpto Kapacaku (BK).
IIpu obomx 3aboieBaHUAX HAOTIOMAIOTCS JIMXOpalIKa,
KOXKHO-CITM3UCTBIE TPOSBICHHS, KOHBIOHKTHUBUT, dPH-
TEeMa/OTeK KUCTEeW M CTOIN, IIeHHast IuM(ageHOnaTus
[16, 30, 37, 38], umexoropsie marmueHTsl ¢ MBC-/]
COOTBETCTBYIOT KpurepusiMm American Heart Associa-
tion (AHA) mns BK [27].

Hecmotps Ha Hanmuume oOmMMX KIMHWYECKHUX TPO-
asnenuit, MBC-/] u BK sBnstorcs ABymMs pa3indHbIMU
cocrostHusAMH [24]. MBC-]] npenmMy1iecTBEeHHO BCTpe-
yaercss y AeTeil cTapiuero Bo3pacTa, MO CPaBHEHUIO
¢ BK, 1 yacto mposBiIsieTCs KeTyI0YHO-KUIIIEYHBIMU
cuMnToMaMu (nuapest, 601b B JKUBOTE, pBOTA) U IO-
paxkeHueMm cepaua (MHUOKapauT, MEpUKapIUT), HEpea-
KO MPUBOJSIIUM K CHCTOJIMYECKON AUCHYHKLIUH MHUO-
Kapna u moky [6, 7, 21, 31]. Cpenu mabopaTtopHBIX
HposBICHUI Hau0oJee YacTO ONUCHIBAIOT IIOBBILICHUE
MapKepoB BOCHAJIEHUs, TPOMOOIIMTONIEHHUIO, TUIIOAITb-
OyMHUHEMUIO, 3HAYMMOE TIOBBILIEHUE YpoBHS Jl-anmepa
[6, 14, 16, 18, 28, 30, 37, 38]. I'pynnoit uccienosare-
neit u3 Wramuu mokaszaHo, uyro y nmarueaToB ¢ MBC-J1

3HayuMo yvanie, yeM npu BK, oTmewarorcss mpusHaku
BTOPUYHOTO TeMO(aronuTapHOTro JTUMQPOTHCTHOIINTO3a
(18,4 % mporus 1,2 %) [12].

MBC-]I siBisieTcst TsDKEIbIM 3a00JIeBaHUEM U 4a-
CTO TpeOyeT TOCHHUTAIU3AIUN B OTACICHUE pPeaHUMa-
nuu 1 wHTeHcuBHOW Teparmu (OPUT). Ilo maHHBIM
pa3HBIX MCClenoBareNield, OKOJIO MOJOBHUHBI MallueH-
ToB ¢ MBC-/] HyXnatorcst B neuennu B OPUT [4, 6,
16, 21, 24, 29, 31]. Pannee BbIsSBICHUE MPEIUKTOPOB
Tskectn MBC-J] mo3BonuT ObICTpO uaeHTHDUIUPO-
BaTh MALMEHTOB BBICOKOTO PUCKA U ONTUMHU3UPOBATH
Tepamnuio, 9T0, HECOMHECHHO, YIYUIIUT HCXOABI 3a00-
JICBAHMSI.

Lenv uccnedosanuss — oNpeneuTh (HaKkToOpbl, ac-
COLIMUPOBaHHbIE ¢ TskenbM TedyeHuem MBC-]I, Tpe-
OyromuM rocrutaiu3anuu namueatos B OPUT.

MATEPUANDbI U METOLbI

B perpocnekTuBHOE HCCIEAOBAHUE BKIIOYCHO
166 manmeHToB (99 MaapIMKOB, 67 JIeBOYEK) B BO3-
pacte or 4 mec. mo 17 mer (Meamana 8,2 Toma),
C JIMarHo3oM «MYJbTUCUCTEMHBIA BOCHAIUTEIbHBIN
cunapoM, accouuupoBanueiii ¢ COVID-19, y nereii»,
HaXOJIMBIIUXCS HA CTAIMOHAPHOM JICUCHUU B KIIMHUKE
CIIGI'TIMY, B JleTckoii TOPOICKON KIMHUYECKOH O0ITb-
aute Ne 5 mm. H.D. ®unarosa, knmmanke HUW ner-
ckux uHpekmit (HUMJU) ®MBA Poccun, Jlerckoit
KIIMHUYECKOM OobHUIlE, [IeTCKO# ropojickoii O0JIbHU-
ue Ne 22 Cankrt-IletepOypra, MpkyTrckoil obiaacTHOR
neTckoit OonmpHUIE, PecryOnmkanckoi 6ompauIe No 1
(Pectryomuka Caxa, SIxkytus), KamuHuHTpaiackon aeT-
ckoil oOmacTHOW OomnbHHIIE, MypMaHCKONH JETCKOM
o0acTHOM KIMHHUYECKOW OonpHHULE, JIumenkoil o00-
JIACTHOM JETCKOM KIMHHYECKOW OoabHuIle, OOmact-
HOW JIeTCKOW KIMHWYecKor OonmpHUIE ExarepuHOypra.
Kpurepun BKJIIOUEHHS COOTBETCTBOBAIN KPHUTCPUSIM
BcemMupHo#l opranu3zanuu 31paBoOXpaHEHus s Orpe-
nenenust nuarsoza MBC-/ [2].

Hamuumne npemmectsoBasieit nadexmm COVID-19
Yy WCCIENOBAHHBIX MAIIEHTOB OBLIO IOATBEPKACHO
XOTsI OBl OMHUM W3 CJICHYIONIUX METOAOB: TOJIOXKH-
TenbHBId pesyabrar [1LP ¢ oOparHod TpaHCKpHIIH-
eit (13 %), Hamuuue aHTUTEN KJIacCOB IMMYHOTIO0YIH-
HoB IgM (40,3 %) nmu 1gG (97,4 %) x SARS-CoV-2,
KOHTaKT C YeJOBeKOM ¢ moarBepkacHHsIM COVID-19
(65,6 %).

OleHUBaNaCh YacTOTa KIMHUYECKUX MPU3HAKOB
Y BBIPAKEHHOCTh J1a0OPaTOPHBIX M3MEHEHUH y Talu-
edtoB ¢ MBC-ZI. [Ins npoBeaeHHs] CPAaBHUTEIBLHOIO
aHanmu3a manueHTel ¢ MBC-/] Obutn pasmencHsl Ha
IIBe TPymmbl: l- Tpymnma — MalueHThl, TOCIUTAH-
supoBanHeile B OPUT (n=84, 50,6 %), 2-1 rpyn-
1a — TAIMEeHTHI, He HYXKJIaBIINECsS B TOCIIHTATN3AIIH
B OPUT (n=282, 49,4 %).
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Cmamucmuyeckuti anaiu3. AHaIN3 OaHHBIX BEI-
TIOJTHEH C MPUMEHEHNEM ITaKeTa CTaTUCTHYECKUX TPO-
rpamm Statistica, Bepcust 10.0 (Stat Soft Inc., CIIIA).
Ornurcanne KOTMYECTBECHHBIX MOKA3aTeIe BHITIOJHEHO
C YKa3aHMEM MEIUaHbl U 25-T0 U 75-T0 MpOLEHTUICH
(Me [Q,; O,]). CpaBHEeHME Ka4eCTBEHHBIX TTOKa3aTeNIEH
OCYIIECTBISUIOCHh ¢ MpUMeHEHHeM kpurepus x> ITup-
cona. KonmmuecTBeHHble TIOKa3aTeld CPaBHUBAIN TIPH
nomoiu kpurepust Manna — YutHu. J[Jid KOJIM4eCTBEH-
HBIX MEPEMEHHBIX PACCUUTHIBAJIUCH OTPE3HbIC 3HAYE-
Hus pu nomommu AUC-ROC-anammza (AUC — area
under the curve, «wromanp Mom KPUBOI») ¢ ompene-
nenueM 95 % noseputensHoOro mHTEepBana (), pac-
yeroM oTHouieHus mancos (OILl) 6e3 yuera BpemeHnu
pa3BUTHUSI MHTEPECYIONINX COOBITUH C MPUMEHEHUEM
Tabnmury 2 X 2. B MHOTO(AKTOPHBIA perpeccCHOHHBIN
aHaNMM3 BKJIOYAJINCH IMapamMeTphl, WMEBIINE KIWHU-
YECKOE 3HAUEHHE M CTATUCTUYECKYIO JOCTOBEPHOCTH.
W3 mapameTpoB MHOTO()AKTOPHOW PErpeCCHOHHON MO-
JIEA YYUTHIBAIU KOA(GPUIHEHT aeTepMmuHanmu (R?).
CraTHCTUYEeCKH 3HAYMMBIMU CUUTAIIN Pa3TUYHS WIH
cBs3u ipu p < 0,05.

HccnenoBanue 0700peHO 3TUYECKUM KOMHUTETOM
Cankr-IlerepOyprckoro  rocylapcTBEHHOTO — Tieua-
TPUYECKOTO MEIUIIUHCKOTO YHHMBEpPCHTETa (IIPOTOKOI
Ne 03/09 ot 22.03.2021) Ha mpemMeT COOTBETCTBHS
MOJIOKEHUSIM XEJIbCUHKCKOM JIEKIapallid O IpaBax
MalyeHTa.

PE3YNbTATbDI

Oomasi xapaktepucTuka nmamuentoB ¢ MBC-/1

Haubonee 4YacThiMM KIMHUYECKMMH — TPU3HAKAMHU
MBC-J cramu: muxopanka (100 %), KOHBIOHKTUBUT
(84,8 %), cbirtb (78,9 %), KeTyI04HO-KUIIEYHbIE CHMIITO-
™Mbl (77,2 %), meinas mumdaneronatus (66,9 %), rurme-
peMUS CITM3HUCTON 00OMNOYKH TonocTH pra (64 %), B ToM
YHCIIe KpacHbIe MOTpeckaBirecs ryosl (49,3 %), remaro-
merams (64,4 %), sputema/orek kucteir/cron (62,4 %),
menymenre naneies (35,7 %), 6oms B Topie (56,3 %),
TpU3HAKH odrrero oreyHoro cuaapoma (50,5 %), pecnm-
paroprbie cumnToMbl (49,4 %), HEBpOJIOTMYECKasi CHUM-
nromaruka (47,8 %), runoronus/mok (43,8 %), cruieHo-
meramust (40,7 %), aprput/aprpanruu (14,7 %).

Cpenu J1abopaTopHBIX TOKa3aTesiell y OOJNbIIIH-
CTBa MalMEHTOB OTMEUEHO 3HAYNTEIHHOE TOBBIIICHIE
MapKepOB BOCIIAJICHHUS, TAKUX KaK CKOPOCTh OCEIaHUs
spurpouutoB (COD), C-peaktuBHbiii Oenok (CPB),
(deppuTHH, a TaKXKe THUIIOATLOYMHHEMUsS, THIIOTPO-
TEWHEMUsI, TIOBBIIICHNE allaHWHAMHHOTpaHC(Epassl,
acmapTaraMUHOTpaHCc(epasbl, JaKTaTAeTUIPOTeHa3bI
n Jl-numepa.

Y MHOrMX MAalMeHTOB BBISBICHBI TPU3HAKH TIec-
ModaronuTo3a. Tak, Hamboilee YaCTO BCTpEYAIHCH
TPOMOOIIUTOIIEHH S, TUIT0ATBOYMUHEMHSI, THITOIIPOTEN-

HeMUsl, THIEePPEPPUTHUHEMUS, TOBBIIICHUE IEYCHOY-
HBIX (DEPMEHTOB, TOBBIIICHUE IJAKTATAETHIPOTEHA3EI
u [-numepa.

XapakTepHbIMU ObLTH NMPU3HAKK BOBJIEUEHHSI CEpI-
La B natosnoruyeckuit mpouecc. Ilopaxkenne Muokapaa
(31,4 %) mpencraBieHO Pa3HBIMU TPOSBICHUSMH —
OT W3MEHEHHWH Ha JJIEKTPOKAPAHOTPAaMME B BHUJIE
TPaH3UTOPHBIX HApyIIEHHWH pUTMA M TPOBOAMMOCTH
70 MaHH(ECTHON OCTpPOH CepJeUHON HEI0CTATOYHO-
CTH, MIPOSBIIABILIEICS B BUJE BBIPAKEHHOTO CHUKECHHSA
(paknuu BeIOpOCa W IWIATAIIMM TIOJOCTEH cepiua,
HOCHBIIUX OOpaTuMBIA Xapaktep. Ilo maHHBIM 3X0-
Kapauorpaguu y HEKOTOPHIX MAIleHTOB OBLIH BBISAB-
JICHBI TIepUKapAHaIbHbINA BBIOT (29,5 %), nunatauus/
aHEeBPHU3MbI KOpOHapHBIX apTepuii (16,2 %). [lonoBuna
naruerToB (50,6 %) ObpuTa TOCHUTAIN3UPOBaHA B OT-
JleJIeHHe MHTEHCUBHOM Tepanuu. B cocrtaBe Tepanuu
nanuenTsl ¢ MBC-]] mony4anu riiroKOKOPTHKOCTEPOH-
ael (81,5 %), anernncanuuminoByto kucioty (57,1 %),
BHYTPHUBEHHBIH UMMyHO1oOynuH (44,7 %), a 4,9 %
MAIUEHTOB HYKJAINCh B OMOJIOTHYECKON Teparuu To-
nuuzymMadom. CpemHsist MpOmoDKUTEIBHOCTD TTPEObI-
BaHUA AUMEHTOB B OOIBHHUILE cOCTaBmwiIa 18 quei, me-
JmuaHa JuTenbHOCTH npeObiBanus B OPUT — 4 nas.

IMpeauxTopsl TsKea0r0 Teduenuss MBC-/I

TspkecTh TEUEHUs OIpenersiiach Kak MOTPeOHOCTh
rocruTanu3anuy B OPUT. ¥V mamueHTOB, roCHHMTaId-
3upoBanHbix B OPUT, cpenuuii Bozpact OblI 3HAUUMO
oompmie (Mequana — 9,2 rona vs. 6,8 roma, p = 0,000).
B aT0i1 %e rpymiie yaile 0OTMe4Yaauch TaKMe MPU3HAKH,
kak oteku (62,5 % vs. 41,3 %, p = 0,027), remaromera-
must (78,1 % vs. 49,3 %, p =0,0003), crieHOMeranus
(59,7 % vs. 21,3 %, p=0,000002), HeBponoruueckas
(57,5 % vs. 38,3 %, p =0,015) u pecnuparopHas cum-
nromaruka (58 % vs. 40,7 %, p =0,028), o cpaBHe-
HUIO C TAIMEHTaMH, HE HY)KIaBIIUMUCA B TOCIHUTA-
mm3aimu B OPUT, coorBercTBeHHO. CaMble 3HAUMMBIE
OTNMYMs OBUIM BBISBICHBI B 4YacTOTE€ THIIOTOHUH
Y 1I0Ka, KOTOpbIe HAOIIONANNCh Yy TAMeHTOB, TOCIH-
tanusupoBaHHeIXx B OPUT, B 75 % cmydaes, a y Tex,
KTO He Hyxpgaicsa B Jedenuun B OPUT, — numnb
B 11 %. B 3T0if rpynmne BbIsIBIEHA TOIBKO T'MIIOTOHHS
6e3 moka, p = 0,0000001. [Ipu3Haku mopaxeHuss MHO-
Kap/a dalie BCTPEYaINCh Y TalueHTOB, TOCTIUTAIN3H-
poBauubeix B OPUT, — 43,9 % vs. 16,7 %, xomy He
tpedoBasiack rocrmraiuzaius B OPUT (p = 0,0002).

Cpenu 1abopaTopHBIX M3MECHEHUH BBISBICHBI pa3-
nnuns B ypoBHe remorioomaa (99 1/m vs. 110 1/m,
p =0,00001), uncna neiikormros (18,6 vs. 15,0 - 10%/1,
p=0,026) u TpomboruToB (149 vs. 224 -10%n,
p=0,0000), mo cpaBHEHHIO C MAlMEHTaMH, HE HYX-
nmasmmMucs B rocrnuTtanm3anuu B OPUT. V manmen-
ToB, deuuBmuxcsa B OPUT, BoIsgBiacHO 00jiee 3HAUMMOE
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nosbieHne ypoBuss CPB (178 mr/m vs. 101 mr/i,
p =0,0002) u xpearurrHa (60 MMOJIB/T VS. 52 MMOJIB/II,
p=0,027), tpormonmna (20,0 nr/ma vs. 2,7 mr/mi,
p=0,018), J-numepa (2224,5 ur/mi vs. 1064 Hr/mi,
p=0,0002) u Gomee BBIPAKCHHOE CHW)KEHHE YpPOB-
Hs obOmero Oenka (52,1 r/a vs. 58,6 r/n, p=0,0001),
amsoymuHa (28,0 /11 vs. 30,2 /1, p=0,009) u du-
opunorena (3,9 r/n vs. 5,2 v/n, p=0,012).

VYV mnaumeHToB, rocnuTanunpoBaHHbIXx B OPUT,
yame HaOMIOJaMCh TNPHU3HAKH, XapaKTEepHBIC IS
CHUHIpPOMA akTUBaUuU Makpodaros: 48,8 % vs. 21,1 %
(p =0,0003) manueHTOB COOTBETCTBOBAIN KPHUTECPHSIM
A. Ravelli, 2005 [32] u umenu Oonee BBHICOKHI Tre-
mogarouuTapubiii nageke: Hscore [15] — 106 vs. 75
(» =0,000007), mo CcpaBHEHHIO C TMAalMEHTAMH, HE
Hy)XIaBlIUMHUCA B rocnutanu3zauuu B OPUT.

Heru, rocrimranuzupoBanasie B OPUT, game mo-
Jy4ajy Teparnuio BHyTPUBEHHBIM HMMYHOTTIOOYTHHOM
(53,7 % vs. 35,1 %, p=10,018), a 7 u3 44 nanueHToB
(15,9 %) nHyxnamuch B IOBTOPHOM BBEICHHMU IMIpe-

rnapara, 4amie HCIIOJIb30BaJIaCh BBICOKOJO3HAS IIIHO-
KokopTukocrepougnas tepanus (91,7 % vs. 70,5 %,
p=10,0005). Tlpemaparbl amneTHICATUIIAIOBONH KHC-
JIOTHI KCIOJB30BAIIMCh B 00CHX TPYIIIAX MOCJIE HOP-
MaJIM3alMi KOaryJiorpaMMbl B IEPHOJIC PEKOHBAJIEC-
[EHIIMU, TOTAAa KaK Yy HETSHKENbIX MalMeHTOB, TPH
HE3HAYMTEILHOM TOBBIMICHUN JI-7iMMepa, JTaHHbIe
mpernaparbl MOIJIM HCIIOJIb30BaThCSA € NPOQPUIAKTH-
YECKOW IIeJIbI0 BMECTO IPEMaparoB HU3KOMOJIEKY-
nspHOTO TemapuHa. CpenmHsis TPOJOKUTEIBHOCTh
TOCIUTANM3AMN Y TAIUEHTOB, MPOXOAUBIINX JieUe-
ane B OPUT, cocraBuna 20 gHe#, a y Tex, KTO He
HYXKIQJICS B TOCHUTAIM3AlUUd B OTACICHUE HHTCH-
cuBHOM Tepamuu, — 16 gueit (p =0,043). Xapak-
TEPUCTHKH TAIMEHTOB OOCUX TPYIIN MPEACTABICHBI
B Tabm. 1.

Jnst  pacdera MNPEIUKTOPOB TSDKEIOrO TCUCHUS
MBC-/] npoBeJicH aHaJIU3 CEHCUTUBHOCTH, CIICIIU(IY-
HOCTH W pacyeTa OTHOIICHHUs MaHcOoB uddepeHu-
pyromux Tokaszarenei (tadm. 2).

Tabnuua 1 / Table 1

CpaBHeHMe XapaKTepUCTUK MALMEHTOB C AMArHO30M «MYNBTUCMCTEMHBIMA BOCMANUTENbHbIM CUMHAPOM, aCCOLMUMPOBAHHbIM
¢ COVID-19, y neTeit», roCMUTaNM3UPOBAHHbIX B OTAE/IEHNE peaHUMaLMKM U MHTeHCMBHOW Tepanuu (OPUT), M nauMeHTOB, He HyX-
[ABLUMXCS B FOCMUTaNMU3aLmMm B OTAENIEHWE peaHUMaLMK U MHTEHCUMBHOM Tepanuu

Comparison of characteristics of patients with the diagnosis of “multisystem inflammatory syndrome associated with
COVID-19 in children” hospitalized in the intensive care unit (ICU) and patients who did not need hospitalization in the

intensive care unit

IMapametpsl / Parameters OP(I:ZIZ gi)CU Belfloo IPCI/II;r / P
(n=282)
Jlemorpaduyeckue noxasarenu /
Demographics
Bospacr, mec. / Age, months Me [O; O,] 110 [66; 153] 84 [48; 129] 0,006
o, myxckoii, n (%) / Gender, male, n (%) 51 (60,7) 48 (58,5) 0,775
Wnentudukanus npenmectsoBasmeil nadpekunun COVID-19 /
Identification of prior COVID-19 infection
MLP, n (%) / PCR, n (%) 12/82 (14,6) 9/80 (11,3) 0,521
1gM, n (%) 28/57 (49.,1) 24/72 (33,3) 0,069
1gG, n (%) 73/75 (97,3) 75/77 (97,4) 0,979
Cewmelinblit koHTaKT, 1 (%) / Family contact, n (%) 23/31 (74,2) 32/53 (60,4) 0,199
Kamanyeckne npusnaxu /
Clinical signs
opaxenue XKT, n (%) / Gastrointestinal disorders, n (%) 68/83 (81,9) 57/79 (72,2) 0,138
Hesponornueckast cumnromaruka, 7 (%) / Neurological symptoms, n (%) 46/80 (57,5) 31/81 (38,3) 0,015
Ceimb, 1 (%) / Rash, n (%) 56/78 (71,8) 67/78 (85,9) 0,031
PecniupaTtopubie cumnToMmsl, 1 (%) / Respiratory symptoms, n (%) 47/81 (58) 33/81 (40,7) 0,028
Oteunslit cunapom, n (%) / Edematous syndrome, 7 (%) 30/48 (62,5) 26/63 (41,3) 0,027
I'enatomeramnus, n (%) / Hepatomegaly, n (%) 57/73 (78,1) 37/75 (49,3) 0,0003
Crnenomeranus, n (%) / Splenomegaly, n (%) 43/72 (59,7) 16/75 (21,3) 0,000002
Tl'unoronus/moxk, n (%) / Hypotension/Shock, n (%) 63 (75) 9 (11) 0,0000001
JurensHOCTh NUXopanku, Ay / Duration of fever, days 8 (6; 11) 10 (7; 13) 0,064
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OkonyaHue mabn. 1 / Table 1 continued

IMapamerps! / Parameters OP(I:Z gi)CU Belfl(? IPCHI;F : p
(n=282)
JlabopatopHbie mokaszaTenu /
Laboratory indicators
Oputpountsl, 10'*/1 / Red blood cells, 10"%/1 Me [Q,; O.] 3,6 [3,3; 3,9] 4,0 [3,7; 4,5] 0,000000
I'emorno6us, r/n / Hemoglobin, g/l 99 [91; 112] 110 [100; 119] 0,00001
Jletixouutsl, 10%1 / White blood cells, 10%1 Me [Q,; O,] 18,6 [13,5; 23,1] 15,0 [11,4; 20,2] 0,026
Tpom6ommTsl, 10%x1 / Platelets, 10%/1 Me [Q; O,] 149 [82,5; 436,5] 224 [139; 537] 0,0006
Tpombouuronenus, n (%) / Thrombocytopenia, n (%) 46 (54,8) 33/81 (40,7) 0,071
COD, mm/u / ESR, mm/h Me [Q,; O,] 41 [32; 50] 40 [25; 53] 0,541
CPb, mr/n / CRP, mg/l Me [Q,; O.] 178 [111; 265] 101 [27; 189] 0,0002
®epputnn, Mxr/n / Ferritin, pg/l Me [Q; O.] 330 [92; 680] 226 [126; 385] 0,303
[Nosermenwne depputnna, n (%) / Ferritin increase, n (%) 39/45 (86,7) 30/45 (66,7) 0,025
O6muit 6enox, 1/ / Total protein, g/l Me [Q; O,] 52 [45; 60] 59 [53; 67] 0,0001
Anbs6ymun, r/n / Albumin, g/l Me [Q; O,] 28 [25; 32] 30 [27; 35] 0,009
Kpearunun, mmons/n / Creatinine, mmol/l Me [Q; O,] 60 [47; 77] 52 [40; 64] 0,027
®dubpunoren, r/n / Fibrinogen, g/l Me [0, O.] 3,9 [1,9; 5,9] 5,2 [3,1; 7,4] 0,012
H-numep, ur/mi / D-dimer, ng/ml Me [Q; O.] 2225 [1030; 3965] 1064 [586; 2200] 0,0002
Tponounuwn, nir/mn / Troponin, pg/ml Me [Q; O] 20 [5; 122] 2,710,3; 9,8] 0,018
Hscore, Me [Q,; O,] 106 [90; 145] 75 [60; 112] 0,000007
HLH-2004, n (%) 7/81 (8,6) 2/76 (2,6) 0,105
MAS2005, n (%) 40/82 (48,8) 16/76 (21,1) 0,0003
MAS2016, n (%) 12/81 (14,8) 6/76 (7,9) 0,174
DxokapauorpapuyecKkue u3MCHCHUS /
Echocardiographic changes
5 on (0
sty s s 00 e | wmeoy | o
Muokapaut, n (%) / Myocarditis, n (%) 36/82 (43,9) 13/78 (16,7) 0,0002
Iepuxapnut, n (%) / Pericarditis, n (%) 27/81 (33,3) 19/79 (24,1) 0,194
Jleuenue n ucxonst /
Treatment and outcomes

BBUI, n (%) / IVIG, n (%) 44/82 (53,7) 27/77 (35,1) 0,018
IMosropHoe BBeaenue BBUT, n (%) / IVIG 2™ dose, n (%) 7/44 (15,9) 0 (0) 0,028
ig:;?f:ﬁf;?c“:;’i‘z"n“(f/jf“a’ n (%) / 34/73 (46,6) 50/74 (67,6) 0,010
gf;f;‘;é‘;??gz’”epom“’ n (%) / 77 (91,7) 55/78 (70,5) 0,0005
T'UBII, n (%) / Biologics, n (%) 4/69 (5,8) 2/54 (3,7) 0,593

IIpumeuanue. INLP — nmonumepasnas nennas peakuns; JKKT — sxenynouno-kumeunsiif Tpakt; COD — CKOpOCTh OCelaHuUs IpH-
tpouutos; CPb — C-peaxtuHsiii 6enok; HLH — hemophagocytic lymphohistiocytosis (remodaronuTapHslii TMMPOrHCTHOLUTO3);
MAS — macrophage activation syndrome (cunapom aktuBauuu Makpogaros); BBUI' — BHyTpHBEeHHOE BBEJCHHE HMMYHOTII00Y-
nuHa; MBIl — renHo-uHxXeHepHble Ouonoruueckue npenapartel. Note. PCR — polymerase chain reaction; ESR — erythrocyte
sedimentation rate; CRP — C-reactive protein; HLH — hemophagocytic lymphohistiocytosis; MAS — macrophage activation
syndrome; IVIG — intravenous immune globulin.
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Predictors associated with a severe course of MIS-C requiring the ICU admission

Tabnuuya 2 / Table 2
MNpesuKTopbl TSXKENOro TeYEHUs MYNbTUCMCTEMHOIO BOCMANUTENIBHOrO CMHAPOMa, accoummnpoBaHHoro ¢ COVID-19, y petei,
TpebyLWMX roCNUMTANN3aLMKN B OTAENIEHUE PEeaHNMALUMKN U UHTEHCMBHOM Tepanuu

[MapameTp / Parameter Se Sp AUC O(I)HR(?;- SO/OZ)I[CI/II)) / P
i(;p:c;;)g;?mh:g: / 395 59,3 (0,5;):1;6203,697) (1,22;{1,0) 0,016
gzlsf}‘l" / 718 14,1 - (0,20;’4(1)1’94) 0,031
Feoms o f 0ty | oes
g;eeﬁ/ 62,5 58,7 - (1’12;";’1) 0,027
o : ane | O
S il B N CRE
gf@i@i;;:ﬁ:igié 70 89,0 - (10,%3’537,0) 0.000000
ﬁ;;’é‘:fcﬁﬂz / 43,9 83,3 - (1’93;’98,2) 0,0002
[t 50| B2 | gt 25| aooon
gzgli(g:;tzl >>1166.’44,’ 11(?"9//1JI / 61,9 66,2 (0,523’;6%)?696) (2,3;’97,5) 0,00004
g&?ewlgfsugﬁ,gll()l;i o 401 873 (0,536?55731) (2,5??2,2) 0,000008
CRD 130, mell B2 a2 0587, 0741 07469 hooot
l?e?r)ﬁllflglfé,“fg’/?lq/n / 52,9 712 (0,4502;;5?)1,641) (1,32;’75,8) 0.01
if;frzl?&nngifgj Zg;/lr/JI / 48,1 75,0 (0,5209,;6105,695) (1,32;’75,5) 0,006
s o | w2 | g a2 o
aen stk so | w2 | e | oo
if(;);oolﬁﬁ}l>;;,oi)gfrﬁ/lm : 52,2 84.6 (0,5;){;6?)?822) (1,6;6’;)3,0) 0,006
Hscore >91 68,3 69,7 (0,630(33(2)7,777) (2,55;’09,8) 0,000002
MAS2005 48,8 78,9 - 3,6 0,0003

’ ’ (1,8; 7,2) ’
Ilpumeuanue. Se — 4YyBCTBUTENBHOCTB; Sp — cnenudpuunocts; OILl — orHomenune mancos;, A1 — noBepuTENnbHBIN HWH-
tepBan; CPb — C-peaktuBHbIli Oenmok; MAS — macrophage activation syndrome (CHHAPOM akKTHBalUd Makpogarosn).

Note. Se — sensitivity; Sp — specificity; OR — odds ratio; CI — confidence interval; CRB — C-reactive protein; MAS — macro-
phage activation syndrome.
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Tabnuua 3 / Table 3

lapaMeTpbl, CBSI3aHHble C WMHTEHCMBHbIM remodarounTto3om (HScore >91), npu MynbTUCMCTEMHOM BOCMANUTENbHOM

cMHppome, accounnpoBaHHom ¢ COVID-19, y peten

Parameters associated with intensive hemophagocytosis (HScore >91) in MIS-C

IMpusnak / Parameter Se Sp O(I_)HR(‘()955°/02Z[CI/II)) ! p

Slpkue cnusucTeie 06om04ukH mojoctu pra / Bright oral mucosa 72,7 47.1 2,4 (1,1; 5,3) 0,035
Cyxwue notpeckapuiuecs ryosr / Dry cracked lips 63,0 65,7 3,3 (1,6; 6,5) 0,0007
eitnas numpanenomnarus / Cervical lymphadenopathy 80,6 45,9 3,5 (1,7; 2,4) 0,0007
Oreku/apurema kucrteii/cton / Hands/feet swelling/erythema 70,3 47,8 2,2 (1,1; 4,3) 0,028
Oteunstit cungpom / Edematous syndrome 66,7 65,3 3,8 (1,7; 8,5) 0,001
Il'enatomeranus / Hepatomegaly 84,2 56,9 7,1 (3,2; 15,5) 0,000000
Cmienomeranus / Splenomegaly - - 3,7 (1,8; 7,6) 0,0003
Tpomb6ouuronenus / Thrombocytopenia 63,3 63,3 3,0 (1,6; 5,7) 0,0008
Ioseimenue ACT / AST elevation 78,6 40,3 2,5(1,2;5,2) 0,015
Muoxkapnut / Myocarditis 45,5 84,4 4,5 (2,1; 9,7) 0,00005
IMepukapauanbubliit BeinoT / Pericardial effusion 45,5 85,7 5,0 (2,3; 10,9) 0,00002
l'umoronus/mok / Hypotension/shock 63,3 74,7 5,7 (2,9; 11,2) 0,000002
JIro6oe nopaxenue cepama / Any heart involvement 70,9 67,0 4,7 (2,4;9,2) 0,000002
T'ocnmranuzamus B OPUT / ICU admission 70,9 67,0 4,7 (2,4;9,2) 0,000002
Tepanust BBUT / IVIG therapy 66,2 76,0 6,2 (3,1; 12,6) 0,000000
Tepanus ['UBII / Biological therapy 9,1 98,4 6,3 (0,7; 55,7) 0,061

Ipumeuanue. Se — 4yBCTBUTENBHOCTD; Sp — crnenuduunocts; Ol — oTHomenue mancos; I — noBepuTenbHBIH HHTEPBAI;
ACT — acnapratamuHotpancdepasa; BBUI' — BuHyTpuBeHHOe BBegeHne nMMmyHornobynuna; [ MBIl — renHo-uHxeHepHbie O1O-
norudeckue npenaparsl; OPUT — oraenenue peaHMManuyu U MHTEHCHBHOI Tepamuu. Note. Se — sensitivity; Sp — specificity;
OR — odds ratio; CI — confidence interval; AST — aspartate aminotransferase; IVIG — intravenous immune globulin;

ICU — intensive care unit.

Posib remogaronnroza Kak NnpeiuKTOpa TsKe-
ctu MBC-/{

[Tockombky Hscore >91 panee umeHTHOHUIPOBAH
Kak mpenukTop Tsokenoro tedeHuss MBC-/1, Obu1 mpo-
BeqieH aHanu3 cumnromoB MBC-/I, accoruupoBaHHbIX
¢ 3TUM mokazareneM (Tadm. 3).

OBCYXAEHUE

B namrem HCCJIICAOBAHUN YCTAaHOBJICHBI NPCIAUKTO-
pel TspKenoro tedeHuss MBC-JI, Takue kak mopaxke-
HUE CEpPACYHO-COCYAMCTON M HEHTPAJIbHOM HEPBHOU
CHUCTEM, HAIWYME PECIUPATOPHBIX W TEeMOAWHAMHU-
YeCKUX HapYIICHWH, BBIPAKCHHBIH TeMO(aroinuTos.
BosneueHne cepaeuyHO-COCYUCTON CHCTEMBI HMEJIO
Mecto y 50 % manueHTos.

[loxoxxne naHHBIE NpEACTaBIEHBI M APYTMMH HC-
CJICOBATENIIMH, KOTOPBIC OIMCHIBAIOT MOPaKEHUE
cepama ¢ yacroroii or 33 mo 67 % [5, 10, 22, 25].
OCHOBHBIMU CEPACHYHO-COCYAUCTBIMU KIIMHUYCCKUMHU
nposinenussMu pu MBC-J1 Obiiv IOK, HapyLIeHUs
pUTMa cepAaua, MOpaKeHWe MHUOKapAa M IepHKapnaa
W TUIaTanyds KOpOHApHBIX aprepuit [36]. I'mmoToHus

U IIOK B HAIlIEM HCCIEAOBaHUU UMenu MecTo y 43,8 %
manueHToB (75 % TalueHTOB C TOKEIBIM TCUCHHEM
n 11 % — c MBC-J] B Gonee serkoii ¢opme), uTo
COOTBETCTBYET JIaHHBIM JIUTEPATypPbl, B KOTOPBIX TI'H-
MOTOHMST W INOK omucansl y 32-76 % mnanueHTos
[6, 16-18, 21, 28, 31].

B mamem wuccnenoBaHMM y JAeTE€H C TSDKEIBIM
teuecaueM MBC-J] orMeuanack 3HaYMMO OoJiee BBI-
COKasi yacToTa TopaxeHuss mMuokapaa (43,9 %), dem
y MalUeHTOB ¢ Oosiee Jyierkod Qopmoii 3adosieBaHMs
(16,7 %).

Panee mokazaHO, YTO TIPH TSDKEIOM TEUEHUH
MBC-Jl mpu3HaK{d TOpPaXSHHUS CEPIIla BCTPEUAIOTCS
3HaYUMO "aie (mopaxenue Muokapaa — 10 S0-60 %,
KOpoHapHbIX aprepuit — 10 50 %) [13, 28, 38].

I'emodaronurapublii CHHAPOM SIBIISIETCSl TATOTe-
HETUYECKOM OCHOBOW TspKenblX BapuantoB MBC-/I.
B namem wuccrnemoBaHWM MpHU3HAKK remModaromurap-
HOTO CHHJpoMa ObUTH 3auKcupoBanbl y 35,4 % narm-
€HTOB M Yallle BCTPEUAIKCH Y MAIUCHTOB C TSKEIbIM
TedeHueMm 3aboneBanus (48,8 %). Cxoxkas KapTuHa
omrcaHa W B Jpyrux padorax [9, 34]. B amepukan-
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CKOM HCCJIEIOBAaHUM YacToTa reModaromnuro3a y Ia-
OUEHTOB C TsDKenbiM TedueHuemM MBC-JI cocraBuia
83,3 % [34].

C yTBep:kJieHHEM, YTO MOpaXKEeHHUEe cep/ia U reMo-
(baronTapHBIi CUHAPOM — 3TO OJHU W3 OCHOBHBIX
(akTopoB, onpeaessIoNMX TsHKenoe Tedenne MBC-/],
COmIacHBI W apyrue wucciemorarenu [6, 8]. Cpemn
(hakTOpOB, ACCOIMHMPOBAHHBIX C TSDKENBIM TEUCHHUEM
MBC-/1, tpebyromumM rocnuraiuzauun 8 OPUT, ot-
MEYaroT BO3pacT MAalUEHTOB cTapiie 5 JIeT M OoIpe-
JIeJIEHHbIe JTaOOPaTOpPHBIE MapKephl, TAKWe KaK MOBHI-
menue tpononnna, BNP, proBNP, ¢epputnna, CPb
u Jl-mumepa, KOTOpbIEe MOTYT OBITh TaKKe CBSA3aHBI
C TAaKUMH XU3HEYTPOKAIOIIUMU TPOSBICHUSIMHU, KaK
IIOK U MHOKapauaibHas nauchyHkius [6].

B nienom psine nccienoBannii reMmodaromuTos omm-
can y 18-76 % mammentroB ¢ MBC-/I. Takoii pa3bpoc
4acToThl TeMo(aronuTapHOro CHHAPOMa BO MHOTOM
CBsI3aH C Pa3HbIMH croco0amMH OLEHKH TemModarouu-
TO32 U OTCYTCTBHEM BAJMIUPOBAHHBIX TECTOB IS €0
ornenkn y marmentos ¢ MBC-J1 [9, 12, 33].

YV mamuenToB ¢ MBC-JI onmcansl penkue reTepo-
3UTOTHBIE MUCCEHC-MYTAllMU JHOO0 B FeHaX MEepBHYHO-
ro remogarountapHoro Jumdoructuonurosa (LYST,
STXBP2, PRFI, UNCI3D, AP3BI), nubo B reHe
DOCKS, accormuupoBanHOM co BTopuaabiM HLH [35].
OueBuiHO, YTO (hEHOMEH reMoQaronuTo3a/CHHIPOMa
AKTHBALUK Makpo(aroB sIBISIETCS JOCTATOYHO YaCTBIM
U OueHb cepbe3HbIM mnposienenneM MBC-JI, uto mon-
TBEpAKAACTCS psAIOM uccienoBaHuil [9, 12, 34].

Ha manHbIif MOMEHT HET crieluPUIeCKUX KPUTEPH-
€B JUIsl OlleHKU remodaroiuros3a B crpykrype MBC-/1.
MHorue aBTOpbl HCIOJB3YIOT paHee pa3paboTaHHBIC
KpUTEpUU NSl IpyTrux 3a00JIeBaHUM, OTHAKO HACKOIb-
KO 3TO SBIIIETCS KOPPEKTHHIM HE BIIOJIHE HW3BECTHO
[19, 32, 33]. Tpebyercs pa3paboTka WHANBHYaTHHOTO
Habopa KpUTEpUeB /sl OLICHKH TeMogaronuTos3a y na-
uuentoB ¢ MBC-JI u ux Bamupanus [9, 34].

3AKNIOYEHUE

MyIbTUCUCTEMHBIN BOCTIAIUTENIbHBIA CUHIAPOM, ac-
cormuupoBanueiii ¢ COVID-19, y nereit — Tsbkenoe
KHU3HEyrpokarolee 3aboneBanue, TpeOyromiee rocim-
tanm3anuu B OPUT Gonee uem B MOIOBHHE CITydaes.
VHTeHCHUBHOCTh reMO(aronuros3a U CBsI3aHHbIE ¢ HUM
MPU3HAKU TIOPaKEHUS] CepIeYHO-COCYIUCTON cucre-
MBI SIBJISIFOTCS OCHOBHBIMM TIPEIUKTOpPaMM TSKECTH
MBC-/I. Tpebyercsi pa3paboTKa IJHArHOCTHYECKUX
kputepueB remodaronurosa y maruentos ¢ MBC-]]
JUIL  CBOEBPEMEHHOM MapHIpyTH3allui IalMeHTOB
U HazHayeHus: UM ddexTrBHON Tepanuu. B Hacros-
iee BpeMsl BUJUTCS MEPCIEKTUBHBIM JHHAMHUYECKOE
MOHUTOPHUPOBaHKUE IeMO(aronuTo3a MpH MOMOIIN I'e-
Mo(arouuTapHoro nuHaexkca — Hscore.

OOMNOJNIHUTENbHASY NHOOPMALUMUA

Bkuian aBropoB. Bce aBTOphl BHECIU CyLIECTBEHHBIN
BKJIaJ B pa3paOOTKy KOHIIEIIIUM, IPOBEIEHUE HCCIEO0Ba-
HUSI M TIOAATOTOBKY CTaThH, MPOWIN U 000pWIN (PHHAITBHYIO
BEPCHIO Tepe]] MyOnuKaryei.

Kondaukr uHTEpecoB. ABTOPHI 3asABIAIOT 00 OTCYT-
CTBUU KOH(IIUKTa MHTEPECOB.

Hcrounuk ¢uuHaHcupoBaHus. ABTOpPHI 3asABIAIOT 00
OTCYTCTBUM BHEIIHETO (hPMHAHCHPOBAHUS NPHU NPOBEACHUU
HCCIIeIOBAHUSI.
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SKCMPECCUA TUNOKCUA-UHAYUUBE/IbBHOIO ®AKTOPA KAK NPEAUKTOP
PESUCTEHTHOCTU OPTAHU3MA JTABOPATOPHDbIX XXUBOTHbIX K TMNOKCUU
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Ana yumuposaHus: Kum A.E., Wyctos E.B., Kawypo B.A., laHanonbckuit B.MN., KaTkoBa E.b. dKkcnpeccusa runokcua-mHayuubenbHoro
baKTopa Kak NpeauKTop Pe3nCTeHTHOCTMU OpraHM3ma 1abopaTopHbIX KUBOTHbIX K runokcuu // Neaunatp. — 2023. - T. 14. — Ne 1. —
C. 61-71. DOI: https://doi.org/10.17816/PED14161-71

AxkTyanbHoCTb. OfMH M3 KAKOYEBbIX TPAHCKPUMLMOHHbBIX PErynsaTopoB, OnNpeaensiowmx yCTOMYMBOCTb OpraHmn3mMa K rMnok-
CUMU, — TUMNOKCUSA-MHAYLMOenbHbIM dakTop HIF-1a, nsyyeHue ponn KOToporo B YCTOMYMBOCTM OpraHm3Ma K 3KCTpeMasbHbIM
BO3[eiCTBMSAM MOXeT 0060CHOBaTb HOBblE HanpaBleHUs B MeAULMHCKMX TEXHONOTUSX €e MOBbILLEHUS.

Llenb uccnepoBaHnsi — OLEHWUTb KOJMIMYECTBEHHbIM BKIAaA4, YPOBHSI 3KCMPECCUM runokcusg-uHayumbenbHoro dakrtopa HIF-1a
B Pa3/IMYHbIX TKaHAX N1abopaTOpHbIX XWMBOTHbIX B MOBbILEHWE YCTOMYMBOCTU XKMBOTHbIX K BO3LEMCTBUIO TUMOKCUYECKOM
TUMOKCUMK.

Matepuansl u MeToabl. MiccnenoBaHue BbiNONHEHO Ha 6ecnopofHbix 6esbix 1abopaTopHbIX KPbICaX, MONYYEHHbIX U3 MUTOM-
Huka «Pannonoso», Maccoit 180-220 r. Ing npoBeaeHUs UCCAeA0BaHUS MpeLBapUTENbHO XKMBOTHblE OblM TECTUPOBAHbI
Ha MHOMBWMAYANbHbIM YPOBEHb YCTOMYMBOCTM K TMMOKCUM, YTO MO3BONUNO CHOPMMPOBATL SKCMEPUMEHTANbHbIE TpynMbl U3
BbICOKOYCTOMYMBBIX M HU3KOYCTOMUYMBBIX K BO3LENCTBMIO XXMBOTHbIX. Y BCEX KpbiC 0TOMpanun Guonornyeckuin matepman
(LenbHyl KpOBb, MAa3My, TKaHW cepALa, NeyeHu, moyek, rooBHOro Mo3ra), B Kotopbix Metonom Real-Time-PCR onpenensnu
3kcnpeccuio reHoB HIF-1a n TSPO (reH «AOMaLLHEero xo3aucTBay). M3 uccnenyemMoro matepuana Bbigensnu totanbHy PHK
mMeToAoM adPuHHOM copbuun. CuHTes nepeoi uenu kAHK, amnandukaumio, ¢ nocnefywmm onpeneneHMemM ypoBHS 3KC-
npeccun reHa HIF-1a kpbic, npoBogunu metopom MLP ¢ getekumer HakonneHns NpoAyKTOB peakuun B pexunMe peanbHOro
BpeMeHu (Real-TimePCR) ¢ nomoubto getektupytowero amnampukatopa CFX-96 (Bio-Rad, CLUA) 1 cneunduyeckux nparime-
poB 1 30HAOB K reHy HIF-1a kpbic (OHK-CuHTes, Poccus). Ctatuctyeckas obpaboTka nonyyeHHbIX AaHHbIX OCYLLeCTBASAACh
MeToLOM aucnepcuoHHoro aHanusa ANOVA.

Pe3ynbTathbl. YCTAaHOBNEHO, YTO YPOBEHb YCTOMUYMBOCTU XXMBOTHbIX K TMMOKCUM B CYLLECTBEHHOM CTEMNeHW onpeaensetcs ux
reHeTM4ecknuMm ocobeHHocTamu. [laxke B yCIOBUAX HOPMOKCUM 3KCMPECCUS reHa «AoMalHero xo3amcrTea» TSPO XMBOTHbIX
C BbICOKMM YPOBHEM YCTOWYMBOCTU K TUMOKCMMU C BbICOKOM CTEMeHbl AOCTOBEPHOCTM OT/IMYANacCb OT TAKOBOW Yy HU3KO-
YCTOMYMBBIX XXMBOTHbIX (B MOYKax, NeyeHn u mosre — B cpenHeM Ha 40-60 %, B cepaue — Ha 25 %). 3HaueHUs 3Kcnpeccun
3TOro reHa, onpeaensieMoro B LEefbHOM KPOBM MAKM NnasMme, No3BOASIOT AnddepeHLMpoBaTh rpynmbl XXMBOTHbIX MO YPOBHIO
YCTOMUYMBOCTU K TUMOKCUMU. AHANOrMYHOE COOTHOLLIEHME MEeXAY XMBOTHbIMU C BbICOKOW M HU3KOM YCTOMYMBOCTbIO Habnwoaa-
€TCS U B TKAHSX, MOMYYEHHbIX CPa3y Nocjie rMnoKCUYEeCKOro Bo3AenCTBUS. AHAaNU3 peakumMm CUCTEMbl TEHOMHOM perynsauum
Ha 3KCTpeManbHOe BO3[eiCTBME MOoKa3an, YTo oHa B 1,6-2 pasa noBbiwaeT 3kcnpeccuto reHa TSPO B paBHOM CTeneHu BO
BCEX TKaHAX, HE3aBUCMUMO OT YPOBHS YCTOMUYMBOCTHM XUBOTHbIX. 119 reHa HIF-1a 06HapyseHbl aHaNOrMyHble 3aKOHOMEPHOCTH,
HO BbIPaYX€HHOCTb MX MPOSBIEHUI UMeeT 6onee CyLeCTBEHHbIA U AOCTOBEPHbIN xapakTep. OCHOBHbIM OpraHoM, obecneuu-
BAOLLMM BbICOKMIA YPOBEHb YCTOMYMBOCTM K FMMNOKCMM, CBA3AHHLIM C 6a30BON (B YCIOBMAX HOPMOKCMM) 3kcnpeccuen HIF-1a,
SBNSETCS FONIOBHOM MO3M. DKCMpeccus B HEM TMNOKCUA-uHAyunbenbHoro dakTopa 6onee yem B 300 pa3 npesblllaeT 3KC-
Npeccuio reHoB «A0MaLIHEero Xo3ancTea». Bropoi no 3Ha4MMOCTH OopraH — neyeHb, aKTMBHOCTb 3KCMpeccum B KoTopol HIF-1a
6onee yeM 15 pa3 npeBbIWaeT 3KCNPECCUI0 FTeHOB «A0MALLUHEero Xo3smMcTBa.

3akntoueHue. Bbicoknit ypoBeHb 6a30BOM 3KCMpeCccMM TPaHCKPUMUMOHHOro daktopa HIF-1e B noBceAHEBHbIX (HOPMOKCK-
YeCKMX) YCNIOBUSX MOXET ObiTb MPeAMKTOPOM BbICOKOrO YPOBHS YCTOMYMBOCTM AAHHOMO XMBOTHOIO K runokcuu. BeposTHo,
[N NOBbIWEHUS YCTOMYMBOCTM OpraHM3Ma K 3KCTPEMasbHbIM BO3AEUCTBUAM LienecoobpasHo MCNOonb30BaTb MeAULMUHCKUE
TEXHO/OrMK, NOBbILWALME YPOBEHb 3KCNpeccun HIF-1o. B NOBCeAHEBHbIX (HOPMOKCUYECKMX) YCIOBUAX B KHOUYEBbIX TKAHAX —
roNI0OBHOM MO3re, NeYeHu, MUoKapae

KntoueBblie cnoBa: runokcus; runokCcua-mHAyuMbenbHbii GakTop; MHAMBUAYaANbHbIN YpoBeHb ycTonunBocTH; Real-Time-PCR.
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EXPRESSION OF THE HYPOXIA-INDUCIBLE FACTOR AS A PREDICTOR
OF THE RESISTANCE OF THE ORGANISM OF LABORATORY ANIMALS
TO HYPOXIA
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BACKGROUND: One of the key transcriptional regulators that determine the body’s resistance to hypoxia is the hypoxia-
inducible factor HIF-1a, the study of the role of which in the body’s resistance to extreme influences can justify new
directions in medical technologies for its increase.

AIM: To evaluate the quantitative contribution of the level of expression of the hypoxia-inducible factor HIF-1a in various
tissues of laboratory animals to the increase in the resistance of animals to the effects of hypoxic hypoxia.
MATERIALS AND METHODS: The study was carried out on outbred white laboratory rats obtained from the Rappolovo
nursery weighing 180-220 g. To conduct the study, animals were previously tested for an individual level of resistance
to hypoxia, which made it possible to form experimental groups from highly resistant and low resistant animals. Biologi-
cal material was taken from all animals (whole blood, plasma, tissues of the heart, liver, kidneys, brain), in which the
expression of the HIF-1a. and TSPO genes (housekeeping gene) was determined by the Real-Time-PCR method. Total RNA
was isolated from the test material by affinity sorption,synthesis of the first strand of cDNA, amplification, followed by
determination of the expression level of the HIF-1a gene in rats was carried out according to the instructions and the
manufacturer’s protocol by PCR with detection of the accumulation of reaction products in real time (Real-Time PCR) us-
ing a CFX-96 detecting amplifier (Bio-Rad, USA) and specific primers and probes for the HIF-1o gene in rats (DNK-Sintez,
Russia). Statistical processing of the obtained data was carried out using the ANOVA analysis of variance.

RESULTS: It has been established that the level of resistance of animals to hypoxia is largely determined by their genetic
characteristics. Even under normoxic conditions, the expression of the TSPO housekeeping gene in animals with a high
level of resistance to hypoxia differed with a high degree of reliability from low-resistance animals (in the kidneys,
liver, and brain, on average, by 40-60%; in the heart, by 25%). The values of the expression of this gene, determined
in whole blood or plasma, make it possible to differentiate groups of animals according to the level of resistance to
hypoxia. A similar ratio between animals with high and low resistance is also observed in tissues obtained immediately
after hypoxic exposure. An analysis of the reaction of the genomic regulation system to extreme exposure showed that
it increased the expression of the TSPO gene by 1.6-2 times equally in all tissues, regardless of the level of animal re-
sistance. For the HIF-1a gene, similar patterns were found, but the severity of their manifestations is more and significant.
CONCLUSIONS: The main organ that provides a high level of resistance to hypoxia associated with the basic (under
normoxic conditions) expression of HIF-1a is the brain. The expression of the hypoxia-inducible factor in it is more
than 300 times higher than the expression of the “housekeeping” genes. The second most important organ is the liver,
in which HIF-1o expression activity is more than 15 times higher than the expression of “housekeeping” genes. Under
conditions of moderate hypoxia, a compensatory-adaptive reaction is noted, associated with the activation of hypoxic
defense mechanisms in blood and liver cells, and in low-resistant animals, also in the brain tissue. In the myocardium,
such a compensatory-adaptive reaction is activated only in the group of highly resistant animals. A high level of basal
expression of the HIF-1a transcription factor under daily (normoxic) conditions may be a predictor of a high level of
resistance to hypoxia in a given animal.

Keywords: hypoxia; hypoxia-inducible factor; individual resistance level; Real-Time-PCR.
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AKTYANIbHOCTb

K HacrosiieMy BpeMEHHM M3BECTHO, YTO OIHUM U3
KITIOYEBBIX TPAHCKPHUIIIMOHHBIX PETyIsTOPOB, OIpe-
JIEJIAIONUX YCTOWYMBOCTh KJIETOK OpraHu3Ma K TH-
[OKCHH, SIBIIICTCS THUIOKCHUS-MHIYIIHOCIBHBIA (aK-
top 1 ampda (HIF-lo), BOBNEUCHHBIN B HWHIYKIIHIO
TPAHCKPUIIIMK TE€HOB IVIMKONM3a M TPaHCIOPTEPOB
IJTIOKO3BI, T€MOII033a, aHTHOTeHe3a, 00pa3oBaHUs OK-
cHJa a30Ta, aHTHOKCHJAHTHOW 3alIuThl, paboThl Kile-
TOK DHJOTENNs, HAAIIOYEUHUKOB, aJpPEHOPELENTOPOB,
POCTKOBBIX (PaKTOPOB, TPOIIECCOB aIoINTo3a pereHe-
parmuu. CpotictBa HIF-1a mocrarouno moapo6HO pac-
CMOTpEHHI B psime o03opoB [5, 6, 8, 9, 15, 21, 24].
Tpaguunonno HIF-1a u3ywaercs mpu pa3iauyHbIX BHU-
JlaX TUMOKCHYECKUX, HIIEMUYECKU-perepdy3HOHHBIX
MOpaXEHUAX, 3a00JIEBaHUSX CepACYHO-COCYIANCTON
CHUCTEMBbI, TIOYeK, HeWpOAeTeHepaTuBHBIX 3aboieBa-
Husx [2, 7, 10, 14, 20, 23, 25, 26]. B nocnennue
JeCATUIICTUS akleHT B uccienoBanusix HIF cmectun-
csi B 00NacTh OHKOJOTHH, TNl OH B YaCTHOCTH pac-
cMaTrpuBaeTcs Kak (akTop YCKOJIb3aHHUS OIYXOIH OT
XUMHOTEPAIeBTUYECKOTO MU PaJloTepaneBTUYECKOTO
BozneiicTeus [4, 13, 16, 22].

M3BecTHO, YTO B YCIOBUSX 3KCTPEMAJIBHOTO TI'H-
TTOKCHYECKOTO COCTOSIHUSI (KpaTKOBpEeMEHHOe MpeObl-
BaHWE KPBIC CpeaHeyCcTOHUnBON TUHUN Wistar Ha BEI-
core 12 KM) IPOUCXOANUT CTAaTHCTUYECKH JOCTOBEPHOE
noBelmeHue skcrpeccun HIF-lo B moukax u cepaie
U CHUXXEHHUE B OpraHax, Iie SKCIPECCUs 3TOro TPaHC-
KPUNIIMOHHOTO (DaKTopa B YCIOBUAX HOPMOKCHHU ObLIa
MOBBIIIIEHHOM, a UMEHHO B Mo3re U mnedeHu. [Ipuuem
B MEHee KCTPEeMaJbHBIX YCIOBUSAX (BblcoTa 8—11 kM)
€ro JKCIpeccus B MEYCHU MOBBIIIANACH, a B TKAHIX
MO3ra CHW)KCHHE B pa3HOM CTENEHU OTMEYaliocCh
B ITUPOKOM JHAIla3oHe BBICOT — OT 6 mo 12 xm [11].

YCTOWUMBOCTH OpraHu3Ma K T'MIIOKCMHA BO MHOTOM
OTpeNeNsaeT U YCTOMYUBOCTh K APYTUM KPUTHUECKU
3HAYUMBIM BO3JICUCTBUSAM (THIEPTEPMHUS, THUIIOTEP-
MHus, TunepOapus, WOHH3UPYIONINE HW3ITyYCeHUS, XU-
MHUYecKkrne BemecTBa W 1ap.) [17, 19, 27]. Ommako
KOJIMYECTBEHHOM OIIEHKM 3TOTO BIUSHUSA B M3Yy4CH-
HOW HaMU JHTEpaType OOHApPYKUTh HE YAAI0Ch, YTO
MOCIY>XKHJIO OCHOBAaHUEM JIsI BBIIIOJIHEHUS JAAHHOTO
HCCIIEIOBAHUS.

Llenv uccnedosanuss — OIEHNUTH KOJIWYECTBEHHBII
BKJIaJl YPOBHSI DKCIIPECCUH THITOKCHS-MHYIHOSIEHOTO
¢dakrtopa HIF-lo B pasnuuHBbIX TKaHIX J1a0OPaTOPHBIX
JKUBOTHBIX B TOBBILICHUE YCTOWYUBOCTU KUBOTHBIX
K BO3JCHCTBHUIO JKCTPEMaJbHOM TUIIOKCUYECKON T'H-
nokcud. JlocTHKeHWEe TMOCTaBIE€HHOW IEeIH TI03BO-
JUT 0OOCHOBAaTh HOBBIE MATOT€HETHMUYECKHE MOAXOJbI
K JIMarHOCTHKE U KOPPEKLUHUU YPOBHSA YCTOMYMBOCTH
K HeOJaromnpusTHBIM BO3JEHCTBHAM SKCTPEMATBHOTO
JMana3oHa MHTEHCHBHOCTH.

MATEPWUANbI U METOLbI

JlabopaTopHble KMBOTHbIE M HX COJdEp:KaHUe

B wnccrenoBanny MCTIONB30BajIM 3I0POBBIX HEJH-
HEMHBIX GeJTbIX KPhIC-CaMIIOB ¢ Maccoil Teja Ha Havdasio
uccaenoBanus 180-220 r, moCcTynUBIIMX U3 TUTOMHU-
Ka JIabopaToOpHBIX KXUBOTHBIX «PammonoBo» (JleHuH-
rpajackas 007.) B OIHOM IIPHUBO3€, C BETCPHUHAPHBIM
CBUJIETETILCTBOM, M Tpomenmunx 14-aHeBHbIN KapaH-
THH. B TeueHue kapaHTHHA IPOBOIUIIMN €KEIHEBHBII
OCMOTp Ka&XAOTO >HMBOTHOrO (MOBEACHHE M oOIIee
COCTOSIHHE), NTBAXKIBI B JCHb XHUBOTHBIX HAOIIONAIH
B KJIeTKax (3a001eBaeMOCTh W CMEPTHOCTH). KpBICHI
COJIEPXKAINCh B CTAHJAPTHBIX YCIOBHUSIX B COOTBET-
CTBMM C NpPUHIMIAMH HaJuIexameld nabopaTropHOH
NPAKTUKA ' B YCIIOBUSX CEPTUPHUIIMPOBAHHOTO BUBAPHS
B KJeTkax 1o 5—10 roios, npu KOHTPOJIUPYEMBIX YC-
JIOBUSAX OKpYy’Karommen cpeasl (Temmeparypa 22 +3 °C
Y OTHOCHUTENbHAs BIaXHOCTH Bo3myxa 30-70 %, cme-
TOBOM peXHUM — JeHb/HOYb, 12/12). [TuTanue ®UBOT-
HBIX OCYIIECTBISUIOCH TIOJTHOPAIIMOHHBIM KOMOWHHUPO-
BaHHBIM KOPMOM JUJIsl TPBI3YHOB, KOPM U TIUTHEBas BOJa
MPEIOCTABISUIACH JKUBOTHBIM B pPEXHME CBOOOIHOTO
JIOCTyma 06e3 OrpaHnueHUuN. YXO/ 33 KUBOTHBIMU U UX
KOpMJICHUE O0ecIeunBalld MPOLICIIINE CIEeHHATbLHOE
oOyuyeHne COTpYIHHUKH. JlJIT MapKUpOBKH YKHBOTHBIX
KCIIOJIB30BAJIM CIIUPTOBOM PAcTBOP MUKPUHOBOM KHC-
70Tel. COTMOCTaBUMOCTh 3KCIIEPUMEHTAIBHBIX TPYIII
obecreunBaid paHAOMM3alMeld KUBOTHBIX, MPU3HAH-
HBIX TOJHBIMM JJIsl BKIIOUCHHSI B HCCIICIOBAaHUE.

HccnenoBanue BBITIONHIN B COOTBETCTBUM ¢ Ha-
[MOHATBHEIM cTaHmaproM Poccwuiickoit Memeparnm?,
npuka3zoM MunsapaBa Poccun®, cornacHO yTBepXk-
JEHHOMY MNHCbMEHHOMY IPOTOKONY, OX0OpEeHHOMY
JIOKalIbHOU Omostuyeckoir komuccueir HKIIT ®MBA
Poccun.

Ju3aiin ucciienoBaHus

Jns gocTHKeHHsI MOCTABICHHOM LEIH BBIIOIHE-
HO MOJCIMPOBAHNE SKCTPEMAaJIbHOIN THIIOKCHUYECKOU
THIIOKCHH B TpyNmax JaOOpaTOPHBIX JKHUBOTHBIX,
JIOCTOBEPHO Pa3IUYaIONIUXCs 110 YPOBHIO yCTOHYH-
BOCTH K 3aJIaHHOMY BO3JeHCTBUIO. [l 3TOrO Ipo-
meamue 14-HepenpHbI KapaHTHH Oelible Oecrnopon-
Hble KpbIchl (40 TONOB) B (D)OHOBOM HCCIEIOBAHHUH
NpPEABAPUTEIHHO TECTUPOBAINCH HA YCTOHYMBOCTH
K TUTIOKCHH (110 KPUTEPUIO PE3EPBHOTO BPEMEHH TPH
BO3JCHCTBUM MpPEACIbHO MEPEHOCHMON THUIIOKCHYe-
CKOH THITOKCHUN).

' TOCT 33044-2014 ot 01.08.2015 «IIpuHIKIIBI HaIeXKATICH J1a00-
paTOpPHON MPaKTUKI.

2 Hanuonanbhblii cranaapt PO. TOCT P-53434-2009 «IIpuHuumnel
HaJIekanieil 1abopaToOpHON MPAKTHKI.

’ Ilpukaz MunszapaBa Poccun ot 01 ampens 2016 r. Ne 1991
«O0 yTBep K ICHUH IIPABUJI HAJIIekKAIEH 1a00PaTOPHOM IPAKTHKIY.
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Jlnst  TecTHpoBaHUS WHAMBHIYalbHOIO yPOBHS
YCTOHYHMBOCTH K THIIOKCHUH >KMBOTHBIE TIOABEPTaJUCh
0apokaMepHOMY THIIOKCHUYECKOMY BO3JICHCTBHIO Y-
TeM ToabeMa B Oapokamepe Ha Bbicoty 11500 M.
Cxopoctb moabema 120—-180 m/c (ipu Takoil CKOPOCTH
Yy JKHBOTHBIX MPAKTHYECKH HE BKIFOYAIOTCS CPOYHBIC
amanTaIlliOHHBIE pEaKIuu). PerucTpupyemslii IoKa-
3aTellb — BPEMsl TOSBICHHS BTOPOTO aroHaJILHOTO
Boxa (pesepBHoe Bpems, 7)), TOCIE YEro »KHUBOT-
HOE «CITyCKalloCh» C TOH K€ CKOPOCTBIO IO YPOBHS
HOpMOOapuu. AHaJIM3UPOBAlIach YacTOTHAs KpHUBAs
pacmpeneneHnst KUBOTHBIX IO PE3EPBHOMY BPEMEHHU
npeObIBaHus Ha Turomake. [lony4yenHas KpuBast acHM-
METpUYHA U CMEIIEHa BJIEBO (YTO OTPa)KaeT CTeleHb
9KCTPEMaJbHOCTH  THMIOKCHYECKOTO  BO3JCHCTBUS).
JI1s HU3KOYyCTOMYMBBIX KUBOTHBIX ITOKA3aTeIh Pe3epB-
HOTO BPEMEHH COCTaBJsUI MeHee 3 MHH, JUII BBICOKO-
YCTOHYMBBIX OH JIOJDKEH ObITh Oosice 9 muH. [IpenBa-
pHUTENBHOE TECTHPOBAaHHE TO3BOJIUIO C(HOPMHUPOBATH
4 SKCTIepUMEHTANIbHBIC TPYIIBI 0 5 JKUBOTHBIX, W3
HUX nBe rpynmsl (1 u 3) Brrodaau B ceOs KUBOTHBIX
C HH3KHM YPOBHEM YCTOHYMBOCTH K THTIOKCHH, W JIBE
(2 1 4) — c BBICOKMM ypOBHEM ycToiuuBocTd. Yepes
12—-15 nHe#l mocie TECTHMPOBAHUS UCXOAHOTO YpPOBHS
YCTOHYHMBOCTH K THITIOKCHH aHAJIM3UPOBAIACh SKCIIpEeC-
cus uccnenyeMelx reHoB HIF-1a u TSPO B o0pa3max
TKaHel J1abOpaTOPHBIX KMBOTHBIX (IUIa3Ma, IeTbHAs
KpOBb, TOYKH, MEYEHb, CEpIALEe W TOJIOBHOW MO3T),
OCYIICCTBIISUICS 3a00p OHOJOTHMYECKOro Marepuaia
s [IP-uccnenoBanus. Y xuBoTHBIX rpynn 1 u 2
00pasmpl TKaHel 3a0Wpannch B HOPMOKCHUECKUX YC-
JoBUsIX (6€3 TUITOKCHYECKOrO BO3AEWCTBHUS), B TPYII-
nax 3 u 4 — cpa3y mocie NpeKpameHust BO3ACHCTBUS
Ha JKUBOTHBIX YMEPEHHOH TUIOOApHUECKON THITIOKCHH
(momrrem Ha BeicoTy 7000 M co ckopocThio 150-165 m/c,
npeOpiBanne Ha BhIcoTe 30 MUH, CITyCK J0 YPOBHA
HOPMOKCHHU CO CKOpOCThio 150 m/c).

Memoouxa usyuenus dKCHpeccur 2UNOKCUA-UHOY-
yudenvHozo pakmopa HIF-la 6 omeem Ha skcmpe-
manvHoe so30eticmsue. Cpazy ke MOCe IPEKPaIICHAS
THITOKCUYECKOTO BO3ICHCTBHS >KUBOTHBIX BBIBOJIUIIN

Mpaiimepbl 1 30HAbI Ans Real-TimePCR
Primers and probes for Real-Time PCR

W3 JKCIIEPHUMEHTa METOIOM JCKAalUTallui, ¥ 3a0upa-
TM y HAX 00Opa3ipl 1eIhbHONH KpPOBH, IOUYEK, MEYCHH,
cep/a M ToJIoBHOTO Mo3ra. [IpoOsr 3amopakuBaInch
B JKHJIKOM a30T€ M XPaHWJIUCH JI0 BBINIOJHEHHS HC-
CIIEJIOBaHUS B HH3KOTEMIIEPATypHOM XOJOAMJIbHHKE
npu Temneparype —140 °C. KonTtponem ciayxuau aHa-
JIOTUYHBIC JKWBOTHEIE, TOMEIaeMble B PabOTaIOIIYyIO
OapokamMepy 0e3 TepMeTH3aIluN 1 BO3ICHCTBUS Hebma-
TOTNPHUATHOTO (akTopa («XOJI0CTOW MPOTOH», MO3BOJIS-
IOUMH CHU3HUTH 3HAYUMOCTH CTPECCOBOTO (hakTopa Ha
JKUBOTHBIX). M3 mcciemyeMoro marepuaia BBIISISIN
toranmbHyto PHK Meromom addunHON copOmum Ha
YacTHULAX CHJIMKAreis COMIACHO TPOTOKONY TPOH3-
BOJUTENII K KOMIUIEKTY PEareHTOB I 3KCTpPaKIUH
PHK/OAHK wu3 ximHHYECKOro marepuaia «AMIUIH-
[Ipaitm PUBO-cop6» (UuTepJlabCepBruc, Mockaa).
Cunre3 mepBoii 1enu kJIHK mpoommmm cormacHo
yKa3zaHUsIM HHCTpyKImH «Kommiekra peareHTOB IS
nonyuenuss k/IHK na marpune PHK PEBEPTA-L»
(MuTepJla6CepBuc, Mockaa).

AMImmQUKanuio, ¢ TOCIEAYIONM Omnpezene-
HUEM YpPOBHA JKcmpeccuu reHa HIF-la KpbIc, Tpo-
Boguian wMmetojmoM IIIIP ¢ ngerekiued HaKOIJICHUS
MIPOAYKTOB pEaKUUU B PEXKUME pEarbHOI0 BpEMEHH
(Real-TimePCR, USA) ¢ moMoIpto JeTeKTHPYIOMIETO
ammmudukaropa CFX-96 (Bio-Rad, CIIIA) u cneru-
(pnyeckux npaiiMepoB u 30HAOB K reHy HIF-Io KpbIC
(IHK-Cunres, Poccus). Ilpaiimepsl anis mociemoBa-
tenbHOCTEN HIF-I0. 1 TSPO (reHy «JIOMaIlHEro Xo-
3sicTBa») OBLTH TOJOOpaHBI C TIOMOIIBIO IPOTpaM-
Mbl VectorNTI. ITocnenosarensnoctu MPHK HIF-Ia
u TSPO Obun B3gThl B 0aze maHaelx NCBIGenBank
u cuntesupoBanbl pupmorr OO0 «JIHK-Cunresy,
Mockaa (Tabm. 1).

Craguro avmmumduranmn xkJAHK HIF-1a kpsic
B PEKHUME pEeaNbHOTO BPEMEHH MPOBOAMIN B 25 MKI
cmecu: [P Oydep (x10) — 700 mmonp Tpuc-HCI,
pH 8,6; 25 °C, 166 mmoins (NH,),SO,, 25 mmons MgCl,,
0,2 mmone dANTPs, 7Tag — monumepasa, Ha JETEKTH-
pyromem ammumdukarope CFX-96 (Bio-Rad, CIIA).
VYenosust npoBeacHust amiumdukanun kJIHK HIF-1a

Tabnuua 1 / Table 1

Hccnenyemast MumeHs /
Target under study

ONUTrOHYKICOTH/IHBIC PaiiMephl U 30HIbI /
Oligonucleotide primers and probes

Ten HIF-1a /
HIF-1o gene

HIF la_F: 5-ACTCATCATGACATGTTTACTAAAGGAC-3
HIF la_R: 5-TGTCAAACGGAAGATGGCAG-3
ZHIF _la: 5-ROX-TCACCACAGGACAGTACAGGATGCTTGC-BHQI-3

I'eH «goMalrHero xo3s;ii-
ctBa» Kpwicel TSPO /
TSPO rat “housekeeping”
gene

TSPO_F: 5-AGGCTGTGGATCTTTCCAGAAC-3
TSPO_R: 5-GGCTGGGCACCAGAGTGA-3
ZTSPO: 5-FAM-CAATCACTATGTCTCAATCCTGGGTACCCG-BHQI-3
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¢ npaiimepamu HIF-1o F/HIF-1o. Ru 3ouma ZHIF-1a:
95 °C — 15 mmun; 3areM 50 mmkios: 95 °C — 30 c,
65 °C — 50 ¢, 72 °C — 30 c.

KonmuectBo wuccnenyemsix  kJIHK  (xomuitHbIx
JHK, nomyuennsix u3 PHK myTtem oOparnoii TpaHc-
KPUNIIMKA) B 00pa3lax pacCUYUTHIBAIH MyTEM OIpelie-
neHust nmoporoBbix HukiaoB IIHP. Jlia oneHku ypoB-
HS DKcIpeccuu TeHa HIF-lo B KadecTBE CTaHIapTa
CpaBHEHHUs wucnonb3oBajcst reH 7SPO, skcmpeccus
KOTOPOTO CYHUTAETCSl CTAOMIBHOM Il KHBOTHOTO.
Hopmanmzanuio konmudecTBa M3ydaeMbIX TPAHCKPHII-
TOB K obmemMy kommdectBy K/IHK B mpobe mpoBommmm
¢ noMoipe otHouenus HIF-1o/TSPO.

Kputepun BrimroueHus: GecriopofHble 1abopaTop-
HbIE KpBICBI — CaMIlbl Maccoi Ha Hayallo HCCIIeAo-
BaHus 180-210 1, y KOTOpPBIX 3a Teproj] HaOMIOneHHS
(xapantuH 14 gHe# mmroc 12—15 mHe# mocne poHOBO-
IO TECTHPOBAHHS yCTOMYMBOCTH) HE BBISBIEHBI MPHU-
3HAaKM KaKoro-imbo 3a00neBaHus, U PaHIOMUZHPOBaH-
HbIE TI0 YPOBHIO YCTOWYMBOCTH K THIIOKCHH B OJIHY
U3 YeThIPeX SKCIEPUMEHTANBHBIX TPYIII M0 MPU3HAKY
MOJISIPHOCTH YCTOHYHMBOCTH OpraHU3Ma K 3KCTpeMallb-
HOMY BO3ACHUCTBUIO.

Kputeprun HeBKIIIOUYEHHUS: JKUBOTHBIE, Y KOTOPBIX
B TIporiecce (OHOBOTO TECTHPOBAHUS yCTOMYHUBOCTH
OBIT BBIABIICH CPEOHHWH ypOBEHB, HE IO3BOJISIOIINNA
OTHECTH MX K KaTeropuu yCTOWYUBBIX WJIM HEYCTOM-
YUBBIX K TMITOKCHH.

Kputepuu uCKIIIOYCHHS: KUBOTHBIC, Y KOTOPHIX BO
BpeMsl Teproaa HaOMoeHUs ObLUTH BBIABIICHBI JIFOObIE
MIPU3HAKH KAaKOTO-JIMO0O0 3a00JIeBaHMS.

Panoomuzayus )XMBOTHBIX Ha TPYIIbI IPOU3BO-
JINJIach CIy49allHBIM BBIOOPOYHBIM METOJIOM M3 cop-
MHUPOBaHHBIX OJIOKOB JKHBOTHBIX C BBICOKUM HIIH
HU3KMM YpPOBHEM WHJIWBHIYaJIbHOH YCTOWYHBOCTH
K THITOKCHH.

MeTtoapl CTATHCTUYECKOT0 AHAJIN3A JAHHBIX

CraructudecKkyto 00pabOTKy TMOITYYEHHBIX Pe3yIib-
TaTOB MPOBOAWIIN B MPOTPaMMHON cpenie mpoleccopa
tabnui Excel ¢ moMmorpro makera MPUKIaIHBIX MPO-
rpaMM «AHaIU3 AAHHBIX» METOJOM IUCIEPCUOHHOTO
anamuza ANOVA. Paznuuus mMexay Tpynmamu ole-
HUBAIA TIO F-KpUTEPUI0O TIPH YPOBHE 3HAYNMOCTH
p <0,05.

PE3YJIbTATbI

PesynbraTel  ompenenieHHss  BKCIIPECCUH  TEHOB
HIF-1oo u TSPO B TONSPHBIX 1O YPOBHIO YCTOWYH-
BOCTH K THIIOKCHH TPYTIax XUBOTHBIX MPEJICTABICHBI
B Tabn. 2-4.

Jis punanbHON oneHku dKcnpeccuu reHa HIF-1o
ObUTO BBINOJIHEHO €0 HOPMUPOBAHME IO 3KCIPECCUH
TeHa «IOMAaIrHero xo3sictBay TSPO (tabm. 4).

Ananu3 JgaHHbIX TaOl. 2-4 1OKa3bIBaeT, dYTO
YPOBEHb YCTOMUMBOCTH JKMBOTHBIX K THIIOKCHHU

Tabnuya 2 / Table 2

Jkcnpeccus reHoB TSPO B pa3HbIX TKaHSX B HOPMOKCUYECKMX YCNTOBUSX M NOC/Ee BO3LENCTBUS TMNOBapnYecKon rmnoKCUm y Xn-
BOTHbIX C Pa3HbIM YPOBHEM YCTOWUYMBOCTM K TMMOKCUM, ThiC. KONUn, M m

Expression of TSPO genes in different tissues under normoxic conditions and after exposure to hypobaric hypoxia in
animals with different levels of resistance to hypoxia, thousand copies, M*m

Hopmoxkcus (Beicota 0 M) / Ymepennas runokcus (Beicota 7000 m) /
. Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Tkanp / Tissue ; /
HY /LR BY /HR Pa3TIIHA HY /LR BY / HR Pa3TIINA
differences differences
[Tna3ma kposu / +125 %, +167 %,
Bloodplasma 3,2£0,7 7,2£0,6 p=0,002 3,6 £1,0 150+09 p=2-10"*
LenpHas KpoBb / +78 %, +78 %,
Wholeblood 165+5 293+ 6 p=1-10+ 325+13 581 + 18 p=5-10°
Tlouknu / +49 %, +48 %,
Kidneys 3440 £ 53 5122 £57 =310 6881 + 134 10205 + 88 p=2-10"
Ileuens / +52 %, +72 %,
Liver 980 + 35 1490 + 21 =910 1967 + 42 3383 + 151 p=4-10"
Cepaue / +21 %, +22 %,
Heart 2300 £ 55 2780 + 34 p=2-10" 4597 + 58 5613 + 50 p=1-10¢
Mosr / +42 %, +45 %,
Brain 247+ 13 351+6 p=5-10" 495 £29 719 + 26 =410

Tpumeuanue. I'pynmsl )KuBOTHBIX: HY — HHU3KOyCTOIUMBBIE K THTIOKCHE; BY — BBICcOKOyCcTOIUNBBIE K TUTIOKCHU. Note. Groups of animals:

NR — low resistant to hypoxia; HR — highly resistant to hypoxia.
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Tabnuua 3 / Table 3

Jkcnpeccus reHa HIF-1oo B pasHbiX TKAHSX B HOPMOKCMYECKMX YCNOBUSIX M MOC/E BO3LENCTBMS rMNOBGApUYECcKOM FMMoKCUMK
Y )KMBOTHbIX C Pa3HbIM YPOBHEM YCTOMUYMBOCTM K TMMOKCUM, ThiC. KOMUn, M+ m

Expression of HIF-1o. gene in different tissues under normoxic conditions and after exposure to hypobaric hypoxia
in animals with different levels of resistance to hypoxia, thousand copies, M+ m

Hopmoxkcus (Beicota 0 M) / VYwmepennas runokcus (Beicota 7000 m) /
) Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Tkanb / Tissue ) /
HY /LR BY /HR pas i HY /LR BY / HR bas i
differences differences
[Tna3zma kpoBu / +820 %, +597 %,
Bloodplasma 0.6:£0,1 6,106 p=5-10"* 0,40, 29,6:£2,2 p=2-10"*
LenpHas KpoBb / +215 %, +173 %,
Wholeblood 104 +2 328 +7 p=2-10° 6802 + 582 18586 + 1151 p=1-10"
TToukwu / +229 %, +62 %,
Kidneys 1924 + 49 6338 + 53 b7 100 6001 = 62 9735 + 774 pog-10°
H / 0, 0,
cuenb 11385 + 399 29030 + 117 155 %, 97692 + 1953 | 228238 + 12419 133 %,
Liver p=3-107 p=4-10"*
Cepaue / +98 %, +130 %,
Heart 4940 + 326 9785 £ 216 P=6-10° 10057 £ 170 23185 + 215 p=1-10"
Mosr / 0 -80 9
03" 50583 £2722 | 121308 + 4362 140 %, 171393 + 8220 | 32663 + 1428 —80%,
Brain p=4-10"° p=5-107°

Ipumeuanue. I'pynnst ;xnBoTHEIX: HY — HU3KOycTONHYHBBIC K THIOKCHH;, BY — BBICOKOyCTOIUMBBIE K THIOKcHH. Note. Groups of
animals: NR — low resistant to hypoxia; HR — highly resistant to hypoxia.

Tabnuua 4 / Table 4

YpoBeHb 3kcnpeccun reHa HIF-1o. B pa3Hbix TKaHSX B HOPMOKCUYECKMX YCNTOBUSIX M NOC/E BO3AENCTBUS TMNobapuyeckoi rmnokcmm
Y KMBOTHbIX C Pa3HblM YPOBHEM YCTOMUYMBOCTU K TMIMOKCUM, HOPMUPOBAHHbIM MO aKTMBHOCTM reHa TSPO, oTH. ea., M+ m

The expression level of HIF-1o. genes in different tissues under normoxic conditions and after exposure to hypobaric
hypoxia in animals with different levels of resistance to hypoxia, normalized by TSPO gene activity, relative units, M*m

Hopmoxcust (Beicota 0 M) / VYmepenHas runokcus (seicota 7000 m) /
. Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Tkaus / Tissue ; /
HY /LR BY /HR Pa3ITIHA HY /LR BY / HR Pas i
differences differences
Ilnasma kposu / +306 %, +2360 %,
Bloodplasma 0,21 + 0,01 0,84 +£0,0,01 p=2-10" 0,08 + 0,01 1,96 + 0,05 p=5-10"
LlenbHas KpoBb / +77 %, +54 %,
Wholeblood 0,63 £0,01 1,12 +£0,01 p=2-10° 20,8+ 1,2 32,0£1,8 p=1-10°
Tlouku / +121 %, +9 %,
Kidneys 0,56 £ 0,04 1,24 £ 0,02 p=4-107 0,87 £ 0,02 0,96 £ 0,08 p=039
Ileuens / +68 %, +35 %,
Liver 11,62 £ 0,08 19,50 + 0,30 p=4-10° 49,7+0,2 67,4+ 0,8 p=1-10°
Cepaue / +64 %, +89 %,
oot 2,14 + 0,09 3,52 +£0,04 p=1-10° 2,19+0,03 4,13 +£ 0,06 p=2-107
Mosr / +68 %, —87 %,
Brain 205+4 345+ 7 p=9-107 347+ 5 454+ 1,1 p=2-10"

Ipumeuanue. I'pynnsl KUBOTHBIX: HY — HU3KOycTOIUMBEIEe K TUIIOKCUU; BY — BbicOoKkoycToifunBhIe K Tunokcuu. Note. Groups of
animals: NR — low resistant to hypoxia; HR — highly resistant to hypoxia.

B CYLIECTBEHHOH CTENEHU ONPEIEISIETCS UX TeHETHYe-
CKUMH 0cOoOeHHOCTSIMU. Jlake B YCIOBHUSIX HOPMOKCHH
akcrpeccus reHa TSPO «IoMalIHero X03sucTBay Ku-
BOTHBIX C BBICOKMM YPOBHEM YCTOMYMBOCTH K T'MIIOK-
CHU C BBICOKOW CTENEHBIO JOCTOBEPHOCTH OTINYAETCSA

OT HU3KOYCTOWUYMBBIX JKUBOTHBIX (B TOYKAX, MCUCHH
u mo3re — B cpeaneM Ha 40-50 %, B cepaue — Ha
25 %). BaxxHo, uTo jmaxke 3HAYCHUSI IKCIPECCUH ITOTO
TeHa, OIPEENIIEMOro B IIeIbHOW KPOBH WM TLIa3Me,
o3BONIsIeT MU GEPEHITUPOBATh TPYIIIHI KHUBOTHBIX IO
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YPOBHIO YCTOHYMBOCTH K Truiiokcuu. MHTepecHo, uto
AQHAJIOTMYHOE COOTHOLICHNE MEKAY )KUBOTHBIMU C BBbI-
COKOHM M HHM3KOW yCTOMYMBOCTBIO K THIIOKCHW HAOIIO-
JTaeTCsl U B TKaHSX, MOJTYYEHHBIX Cpa3y MOCIe TUIOK-
CHUYECKOT0 BO3JCHCTBMs. AHaIN3 peaklUU CHCTEMBI
TCHOMHOMW Perysisiiiy Ha TUIIOKCHYECKOE BO3/ICHCTBHE
MokKaszall, 4YTo MOJbEM >KUBOTHBIX Ha BbIcOTy 7000 ™M
B 2 pa3a moBBImIAeT 3Kcrpeccuio reHa 7SPO B pas-
HOW CTEeNeHH BO BCEX TKaHSIX, HE3aBUCHMO OT YPOBHSA
YCTOWYMBOCTH KUBOTHBIX K TUTIOKCHH (€JUHCTBEHHBIM
UCKJIIOUEHHEM CTajla JKCIPECCHsl 3TOr0 IeHa B Iede-
HU — B YCJIOBHUSX TMIOKCHHM OHA BBIPOCJIA HECKOJBKO
B Ooublieit crenienn — B 2,27 pasa).

st rena HIF-1o oOHapyKeHbI aHATIOTUYHBIE 3aKO0-
HOMEPHOCTH, HO BBIP&KEHHOCTb MX MPOSIBICHUHA UMe-
eT Oojee CylIeCTBeHHBIH (B 2—2,5 pa3a IUisl yCIOBHMA
HOPMOKCHHU U B 1,6-2,3 pa3za mJI1 YCIOBHMA THITOKCHH)
U JTOCTOBEpHBIN Xapakrep. OnHAKO peaklus TeHHBIX
MEXaHU3MOB Ha T'MIIOKCHYECKOE BO3/E€HCTBUE B TPYII-
Iax yCTOHYMBBIX U HEYCTOMYMBBIX KUBOTHBIX HE TaKas
OHOpOAHASA (CM. PUCYHOK), KaK OBUIO OTMEYEHO IS
reaa TSPO.

OOpamaer Ha ce0ss BHUMaHuE TOT (DAKT, YTO IS
HU3KOYCTOMUYMBBIX K TUIIOKCHHU KUBOTHBIX HAKOIUICHHE
tdparmenroB HIF-1o. B Tecte I[P Bbite, yem s
BBICOKOYCTOWYMBBIX (32 NCKIIOYEHUEM IIa3Mbl KPOBH,
JUTSE KOTOPOH Y HU3KOYCTONYMBBIX KHBOTHBIX OTMEUEH
HE POCT, a CHIDKEHHE Mokazarens Ha 36 %, HO OHO
HE SIBIISICTCSI CTaTHCTHYECKU JAOCTOBEPHBIM, p = 0,23).
B npuHOMNuasbHOM MjaHE OTIMYAETCS pPeakuus Ha
TUTIOKCHIO JUTSI dKcTpeccuu HIF-la B TKaHAX MO3ra:
MOBBIIIEHNE B 3,5 pa3za Ui TPYIIBl HEYCTOHYMBBIX
JKUBOTHBIX M CHMKEHHME B 3 pa3a sl BBICOKOYCTOM-
yuBbIX. Takas peakuus sxcnpeccunt HIF-Ia B Mo3sre
Ha TUTIOKCHIO paHee Obuta ormcaHa B padore [11] ms
rpynnsl, He 1 depeHnInpoBaHHON 0 YPOBHIO YCTOH-
YUBOCTH K TUIOKCHH JKUBOTHBIX.

OBCYXIOEHUE

[TomydenHble B HACTOSIEM HCCIEIOBAHUH JAHHBIE
CBUJIETEIHCTBYIOT, YTO OCHOBHBIM OPraHOM, OOecIeyn-
BalOIIMM BBICOKMM YpOBEHb YCTOMUMBOCTU K TI'HIIOK-
CHHM, CBS3aHHBIN C 0a30BO (B YCIOBHSX HOPMOKCHN)
skcnpeccueit HIF-1a, siBasieTcs TOJOBHOM MO3L. DKC-
Mpeccus B HEM THIOKCHI-HHIYIHOETsHOTO (hakTopa
6omnee yeM B 300 pa3 MpeBBIMIAET IKCIPECCHIO TCHOB
«JIOMAIIHETO XO35MCTBa». BTOpoil 1O 3HAYMMOCTH
OpraH — Ie4YeHb, aKTUBHOCTh 3Kcrpeccun HIF-Ia
B KOTOpou Ooiee ueMm 15 pa3 mpeBbIIaeT 3Kcrpec-
CHIO TEHOB «JOMAIIHEro X034KcTBa». B ycioBusax
YMEpEHHON TUIIOKCHH OTMEYeHa KOMIIEHCATOPHO-TPH-
criocoOuTeNbHAs peaklius, CBA3aHHAs C aKTUBALUeH
MEXaHU3MOB T'MIIOKCUYECKOH 3aIlNThI B KJIIETKAaX KPOBU
U TEYEHH, 4 Y HU3KOYCTOWYMBBIX JKUBOTHBIX — €IIE
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PucyHok. KoacduumeHTbl peakTUBHOCTM Ha YMEpPEHHOE TMMNOK-
CUYecKoe BO3AENCTBUE SKCMPECCUU TMITOKCUS-UHAYLU-
6enbHoro aktopa HIF-1a B pasHbIX TKAHAX B rpynnax
BbICOKO- U HU3KOYCTOMUMBBIX XXMBOTHbIX (BY u HY co-
OTBETCTBEHHO)

Coefficients of reactivity to moderate hypoxic expo-
sure to the expression of the hypoxia-inducible factor
HIF-1a in different tissues in groups of high- and low-
resistant animals (HR and LR, respectively)

Figure.

U B TKaHU Mo3ra. B Muokappe Takass KoMIeHcarop-
HO-TIPUCIIOCOOUTENIbHAS  PEaKIUsl  aKTUBU3UPYETCS
TOJIBKO B TPYIIE BbICOKOYCTOWYUBBIX KUBOTHBIX.
Heckonbko HEOXUAAHHBIM KaKETCSl MOJYyYEHHOE OT-
CYTCTBHE Pa3IU4YUi B pEaKkIMy Ha TUITOKCHIO CHCTEMBI
perynsiuu 3kcrpeccun HIF-I/a B moykax Juisl TpyI-
Mbl BBICOKOYCTOMYMBBIX JXUBOTHBIX, a TaKXe Iepe-
KJIFOYEHUE Y ATUX JKUBOTHBIX T'€HOMHOIO OTBETa Ha
rUNoKkcuio ¢ HIF-lo Ha WHbIE CUTHAJbHbIE MEXAHM3-
MBI, YTO TMPOSBHIOCH CHIDKCHUEM DKCIIPECCUU TCHOB
3TOTO0 TPAHCKPUILIMOHHOTO (akTopa NpPaKTHUYECKU
B 7 pas.

BrisiBiieHHBIE HAMH OCOOCHHOCTH CBUICTEIHCTBY-
10T, 4YTO NPHUHLMINAJIBHBIE MEXaHU3Mbl ITOBBILICHUS
YCTOMYMBOCTH K THUIIOKCUYECKOMY BO3JIEUCTBHUIO IS
OpraHU3MOB CO CHUXCHHBIM YPOBHEM YCTOHYHMBOCTU
K TUIIOKCUU MPOTEKAIOT C y4aCTUEM AKTUBALUU HKC-
MIPECCUHU TPAHCIAIIMOHHOTO (akropa HIF-Io BO Bcex
OopraHax M TKaHAX, a TaKK€ O HAJIMYUH OCOOBIX Me-
XaHU3MOB KOMIICHCATOPHO-TIPUCIIOCOOUTENBHBIX pe-
aKIM Ha TUIOKCHIO B TPYIIE BBICOKOYCTOMUYUBBIX
JKUBOTHBIX. [lo/ydeHHbIE NaHHBIE COIVIACYIOTCS C BbI-
BOJAMHM, YTO B MEXaHU3ME JACUCTBUS MPSMBIX AHTHU-
TMIIOKCAHTOB THIIA aMTH30J1a, d(P(HEKTUBHO 3allUINa-
IOLUX TKaHW OpraHU3Ma OT OCTPOTO IMIIOKCHYECKOTO
BO3JICHCTBUS MMEHHO Y HEYCTOMYMBBIX K T'HUIIOKCHU
JIUL, CYLIECTBEHHYIO poib urpaer HIF-lo [1]. Bel-
COKHH YpOBEHH 0a30BOM HKCIPECCHU TPAHCKPHII-
moHHOro (Qaxropa HIF-la B TOBCEIHEBHBIX (HOP-
MOKCHYECKHX) YCIOBHUSIX MOXET OBITh TPEAUKTOPOM
BBICOKOTO YPOBHS YCTOMUMBOCTU JAHHOTO >KMUBOTHOTO
K TUIIOKCHH.
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[lpu ananmuse nUTEparypHBIX MCTOYHUKOB HaM HE
yaanoch HaTh paboT, pemarommux B MpsIMOi TocTa-
HOBKE 33/1a4M, aHAJIOTUYHBIE TeM, YTO CTABIJIN Tepe
coboii Mbl. OgHako OOHApYKEHBI IMyONUKAIWHU, MO-
3BOJISIIOIME BbICKa3aTh MPEAINONOKEHUI O MeEXaHU3-
Max BJIUSIHUSL BBICOKOTO YpOBHS 3kcnpeccuu HIF-Ia
Ha TIEPEHOCHMOCTh OKCTPEMalbHBIX BO3JECHCTBUH.
Cpeln HMX MOXXHO BBISIBUTH HECKOJBKO TPYII Me-
XaHHU3MOB, OCHOBHBIM W3 KOTODPBIX SBISIETCS CTaOu-
JU3a1Us] MUTOXOHIPUATBHBIX (PYHKIUI ¥ SHEPTrompo-
nykuuu. [lokazana cnocobHocTh HIF-100 B Oonbiieit
CTeNeHN aKTHBU3WPOBATH TIIMKOIN3 y TEHETHYECKH
0ojee yCTOWYMBBIX K THIIOKCHMHM OpraHuzMoB [18].
Takas axkTHBaIMs MPOUCXOAMIIA C HCIIOJIb30BAHHEM
curHanpHOro mytd MTORCI1/elF4E, a nnsa Tkanei
TOJIOBHOTO MO3Ta CONPOBOXK/IAJAch ITOBHIIICHHEM
aKcmpeccuu Tpancmoptepa Gpykro3sl GLUTS u xe-
TOT€KCOKMHA3bl, YTO CBUAETEIHCTBYET 00 aKTHBHOM
BOBJICUCHUN YTHIM3AUH (PYKTO3bl B KadeCTBE pe-
3epBHOTO UCTOYHHKA HEpruu. /lokazaHa aKkTHBamus
aJbTePHATHBHOTO TIIHMKOIHU3Y MYTH yTHIA3AIUH TIIO-
KO3BI C TeHepalieil BOCCTAaHOBICHHBIX SKBHBAJICHTOB
u dochopnubo3sl — menrozodocharHoro Meradbonu-
YECKOro IIYHTA, YCTOMYMBOIO K BIUSHHUIO K THIIOK-
CUU ¥ MUTOXOHJPHAIBHBIM IUC(YHKIHAM, TaK Kak
€ro peaklny OCYIIECTBISIOTCS Ha MeMOpaHax JHIO-
MJIa3MaTHYEeCKOTO PETUKYyIyMa KieTok [3]. Bropoi
YHUBEpPCAJIbHBIA MEXaHHW3M BIMSHHUS TOBBIIICHHON
skcnpeccun HIF Ha yCTOMYHUBOCTH KUBOTHBIX K JKC-
TpeMaJbHBIM BO3JEHCTBUSAM — CHIDKEHHE CKOPOCTH
arornTo3a KJIETOK, HHAYIIMPOBAHHOTO IKCTPEMaIIbHBIM
BO3JEHCTBMEM (TUIOKCHHU, B 4acTHocTH). [lokazaHo,
YTO y YCTOHYMBBIX K OKCTPEMalbHBIM BO3ICHCTBU-
SIM JKMBOTHBIX WHAYKIIUS alloNTo3a UIET MeIJIeHHEe,
a ypoBeHb 3Kcnpeccuu HIF mpu 3TOM CTaHOBUTCA
noctoBepHo Bbime [12]. TpeTtuit yHHBeEpcabHBII
MEXaHM3M KacaeTcsi He CTOJBbKO MEXaHM3MOB 3JHEp-
TONPONYKIUH, JAeQUUUTHOW UIsI IKCTPEMasIbHBIX
COCTOSIHHI, CKOJIbKO MEXaHW3MOB HeWpoaaanTalu,
crabunm3anuu GyHKIUH HEHPOHOB MpH HeOIaronpu-
SITHBIX BO3MECUCTBUAX [8].

3AKNIOYEHUE

Bricoknii ypoBeHb 0a30BOH DKCHpecCHH TpaHC-
KpuniuoHHoro (akropa HIF-la B TOBCETHEBHBIX
(HOPMOKCHUYECKHUX) YCIIOBUSAX MOXKET OBITH MpenuK-
TOPOM BBICOKOI'O YPOBHS YCTOMYHMBOCTH JIaHHOTO
JKUBOTHOTO K TMIOKCHH. JlJisi TIOBBIILICHUS YCTOHYH-
BOCTH OpPraHM3Ma K 3KCTPEMaJIbHbIM BO3ACHCTBUSAM
1e1eco00pa3sHO  UCHOJIb30BaTh MEAMLIMHCKUE TeX-
HOJIOTUH, TOBBIIIAIONINE YPOBEHb 3KCIPECCUM T'eHa
HIF-1a B TOBCETHEBHBIX (HOPMOKCHYECKHX) YCIOBH-
X B KJIIOYEBBIX TKAHSIX — TOJIOBHOM MO3Tr€, ICUCHH,
MHOKapJe.

OOMNOJMHNTENbHAA NHOOPMAL NS

Bkuaan aBropoB. Bce aBropbl BHEC/IH CYLIECTBEHHBIN
BKJaJ B Pa3pabOTKy KOHIICIIMH, IPOBEIEHHE HCCIENO0Ba-
HUS Y TIOITOTOBKY CTaTby, MPOWIN U 0100pWin (PHUHAIBHYIO
BEPCHUIO mepe]| IMyOauKaruen.

Kondaukr mHTEpecoB. ABTOPHI 3asABIAIOT 00 OTCYT-
CTBHU KOH(IMKTa WHTEPECOB.

Hcrounuk ¢uHaHcupoBaHus. ABTOpPHI 3asABIAIOT 00
OTCYTCTBUM BHEIIHETo ()MHAHCUPOBAHHS IPU IPOBEICHUU
HCCIIEI0BAHUS.
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B3AUMOCBA3b NOJIMMOPDU3MA TEHA MEYEHOYHOW NUMA3bI
C XXECTKOCTbIO COCYANCTOU CTEHKU Y BOEHHOCTYXXALLUX
B 3KCTPEMAJIbHbIX KIIMMATUYECKUX YCNIOBUAX

© AB. JlemeweHko !, M.A. JlbicnkoB 2

! BoeHHO-MeauumHCKas akapemus um. CM. Kuposa, CaHkT-Metepbypr, Poccus;
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Ana yumuposarus: NemeweHko A.B., JlbickoB M.A. B3aumocBA3b MosMMopdM3mMa reHa MNeyeHOYHOM AMMasbl C KECTKOCTbIo
COCYZMCTON CTEHKM Y BOEHHOC/YXaLUMX B SKCTPEMA/IbHbIX KMMaTU4Yecknx ycnosusx // NMeanatp. — 2023, - T. 14. — Ne 1. — C. 73-80.
DOI: https://doi.org/10.17816/PED14173-80

AKTyanbHOCTb. AHanM3 accouuaumMu nonMMopdu3Ma reHa NeYeHOYHOM NMMasbl C KECTKOCTbI COCYAUCTOM CTEHKUM B 3KC-
TpeManbHbIX KAMMATUUYECKUX YCI0BUAX, pa3paboTka kputepueB oT6opa U 3PPEKTUBHOCTU BOEHHOM CNYyXObl B YCIOBUSX
APKTUYECKOW 30HbI B 3aBUCMMOCTM OT 0CODEHHOCTEN reHOTUNa — OAHA M3 INABHbIX 33434 BOEHHOW MeAMLMHbI.

Lenb — oueHuTb B3auMocBsa3b nonnmopdusma reHa LIPC rs2043085 v rs1532085 ¢ nokasatensiMu ecCTKOCTU COCYAUCTOM
CTEHKM Yy BOEHHOC/IYXALMX B 3KCTPEMAJIbHbBIX KJIUMATUYECKUX YCIOBUSIX.

Matepuanbl u Mmetogbl. O6cnenoBaHo 295 BOEHHOCNYXALWMX MO KOHTPAKTY, NMPOXOAALMX CNYXOY B PasfMYHbIX KAMMATO-
reorpadumyeckmx ycnoBmax. YYacTHMKKM pacnpegneneHbl no Tpem rpynnam: 1-g rpynna — 100 yenoBek, NpOXoasawmx Cnyxoy
B apKTMYeCKOM KauMatuuyeckom nosce; 2-a rpynna — 100 yenoBek, NPOXOASLWMX CAYXOY B YMEPEHHOM KJMMATUYeCKOM
nosice; 3-a rpynna — 95 yenosek, NPoOXoAsLLMX Cyx0y B yCIOBUSIX cpefHeropbs cy6Tponuyeckoro nosca. CpegHuii BospacT
BOEHHOCY)XaLMX BO BCEX rpynmnax CoCTaBua NpuMepHo 34 ropa. Bcem o6cnenoBaHHbIM MPOBOAMAM OCMOTP, BbIMOJHAMM
M3MepeHus apTepuasnbHOro AaBNEHWUS M YacTOTy CEPLEYHbIX COKPALLEHUI, OLEHUBANIU perMoHapHoe KpoBoobpalleHue ¢ uc-
nonb3oBannem npubopa «AHrnoCkan-01MM» Ha ocHoBe nccnenoBaHns GopMbl 06LEMHOI MYNbCOBON BOAHbI (POTOMNETUIMO-
rpaduyeckMm AaTyMKoM, NPOBOAMAM MONEKYNSPHO-TEHETUYECKOE UCCefoBaHUe. [EHOTUNUPOBAHKWE MO OAHOHYKNEOTUAHBIM
BapuaHTam reHa LIPC rs2043085 v rs1532085 npoBoAMAU C MCNONb30BAHWEM MOAMMEPA3HOM LEMHOM peakuun B pexume
peanbHoro BpeMenu Ha amnaudukatope (RT-PCR) «OT-Mpanm» (K «AHK-TexHonorusa», Poccus) ¢ nomowbto Habopa pea-
reHTOB NPOM3BOACTBA KOMMaHuu «CuHTON» (MOCKBa).

Pe3ynbTathbl. Y BOEHHOC/YXALLMX, MPOXOAALMX CNYXKOY B apKTUYECKOM MOSICE, BbISIBIEHO 3HAYMMOE MOBbILIEHUE CUCTONU-
4eCcKoro apTepuanbHOro AABAEHUS, MOBbILEHUE XECTKOCTU COCYA0B, XECTKOCTU CTEHOK apTepuid, CpefHel XecTkoCTH apTe-
pUanbHOW CTEHKU. Y BOEHHOC/YXALLMX, NPOXOASLMX CYXKOY B YC/I0BUSAX CpeLHEeropbs CybTponMyeckoro rnosica, BbiiBNEHO
3HaUMMOE MOBbILIEHUE XECTKOCTU CTEHKM apTepuit. Y BOEHHOCNYXKALMX, NPOXOAAWMX CAYyXOy B YCNOBUAX YMEPEHHOro
nosica, HanpoTuB, YCTaHOB/IEHa BbICOKAs 31aCTUYHOCTb apTepuanbHoi cTeHkU. OBHapyKeHbl CTAaTUCTUYECKME 3HAYMMble
pasnnyns B yacToTe BCTpevaemocTu reHa LIPS (rs2043085) y BoeHHOCNYXalMX, NPOXOAAWMX CNYXOY B pasnuMyHbIX Kin-
MaToreorpaduyecknx nosicax: B apKTMYECKOM Nosice — MpenMyLLeCcTBeHHO nuua ¢ reHotunom T/T (mo 53 %), B ymepeHHOM
nosice npeobnapaet reHotun T/C (no 43 %), B cy6TponunyeckomM nosce — reHotun C/C (go 40 %). YcTaHoBNeHa accoumaums
reHotuna T/T reHa LIPS (rs2043085) c )eCTKOCTbIO COCYAMCTON CTEHKM, YTO COOTBETCTBYET MPEBbILEHNIO CPeAHero 3Ha4eHus
MacnopTHOro Bo3pacta obcnefyemMbix Ha 6-7 NET, Uy 3TOFO e FeHOTUNA MO TUMY NY/IbCOBOW BOJIHbI OTMEYAETCS TEHAEHLMS
B YBEJIMYEHUM XKECTKOCTU CTEHKM apTEpPUM Yy BOEHHOC/YXalMX B BO3pacTe 34 feT CO CpefHUM CTaKEM BOEHHOM CnyxXObl
13 nert, npoxoasuwmx cnyxby B apkTuyeckom nosice 6onee 10 nert.

BbiBoabl. B ycnoBuax apkTtuueckoro nosica npu AauTtensHom Bosgenctsuu (6onee 10 net) HebnaronpuATHbIX GaKTOpOB
OKpYXatllei cpefbl NPOMCXOAUT UCTOLLEHME CUCTEMbI KPOBOODOPALLEHUS, MHBOMOLMS BU3MONOTMYECKUX DYHKLMIA U npe-
X[eBpeMeHHOe CTapeHWe OpraHu3Ma B BUAe NepecTpOiKM COCYAMCTbIX peakLMid No runepToHUYEeCKOMY TUMY C NPOrpeccu-
pOBaHWEM M3ObITOYHOM XECTKOCTU COCYAoB, 0COBeHHO y nuu, ¢ reHoTunom T/T reHa LIPS (rs2043085).

KntoueBbie cnoBa: ApkTuka; cybtponuyeckuin nosic; LIPS; rs2043085; rs1532085; akcTpeManbHble KIMMaTUYeCkme yCI0BUS;
reorpacduyeckas WMpoTa; KecTKoCTb COCYL0B.
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THE RELATIONSHIP BETWEEN LIVER LIPASE GENE POLYMORPHISM
AND THE DEVELOPMENT OF ENDOTHELIAL DYSFUNCTION IN MILITARY
PERSONNEL IN EXTREME CLIMATIC CONDITIONS
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Kirov Military Medical Academy, Saint Petersburg, Russia;
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For citation: Lemeshchenko AV, Lysikov MA. The relationship between liver lipase gene polymorphism and the development
of endothelial dysfunction in military personnel in extreme climatic conditions. Pediatrician (St. Petersburg). 2023;14(1):73-80.
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BACKGROUND: The analysis of the association of polymorphism of hepatic lipase gene with vascular wall stiffness in
extreme climatic conditions, the development of criteria for the selection and effectiveness of military service in the
Arctic zone, depending on the characteristics of the genotype is one of the main tasks of military medicine.

AIM: The aim is to evaluate the relationship of the polymorphism of the LIPC rs2043085 and rs1532085 genes with
vascular wall stiffness in military personnel in extreme climatic conditions.

MATERIALS AND METHODS: 295 contract servicemen undergoing military service in various climatic and geographical
conditions were examined. Participants are divided into three groups: 1%t group — 100 people serving in the Arctic
climate zone; 2" group — 100 people serving in the temperate climate zone; 3 group — 95 people serving in the
conditions of the mid—mountain subtropical zone. The average age of military personnel in all groups was approximately
34 years. All the examined patients were examined, blood pressure and heart rate were measured, regional blood cir-
culation was assessed using the AngioScan-01P device based on the study of the shape of the volumetric pulse wave
by a photoplethysmographic sensor, and a molecular genetic study was performed. Genotyping of single-nucleotide
variants of the LIPC rs2043085 and rs1532085 genes was performed using a polymerase chain reaction in real time on
an amplifier (RT-PCR) DT-Prime (GC “DNA Technology”, Russia) using a set of reagents manufactured by the company
“Syntol” (Moscow).

RESULTS: In servicemen undergoing military service in the Arctic zone, a significant increase in systolic blood pressure,
increased vascular stiffness, arterial wall stiffness, and average arterial wall stiffness were revealed. In military personnel
undergoing military service in the conditions of the mid-mountain subtropical zone, a significant increase in the stiffness
of the artery wall was revealed. On the contrary, high elasticity of the arterial wall has been established in servicemen
undergoing military service in a temperate zone. Statistically significant differences in the frequency of occurrence of
the LIPS gene (rs2043085) were found in servicemen undergoing military service in various climatic and geographical
zones: in the Arctic zone — mainly persons with the T/T genotype (up to 53%), in the temperate zone the T/C geno-
type prevails (up to 43%), in the subtropical zone — genotype C/C (up to 40%). The association of the T/T genotype
of the LIPS gene (rs2043085) with the stiffness of the vascular wall was established, which corresponds to an excess of
the average passport age of the subjects by 6-7 years, and in the same genotype, according to the type of pulse wave,
there is a tendency to increase the stiffness of the artery wall in servicemen aged 34 years with an average military
service of 13 years, serving in the Arctic zone for more than 10 years.

CONCLUSIONS: In the conditions of the Arctic belt, with prolonged exposure (more than 10 years) to adverse environmen-
tal factors, the cardiovascular system is depleted, physiological functions are involuted and the body prematurely ages
in the form of hypertonic vascular reactions with the progression of excessive vascular stiffness, especially in individuals
with the LIPS gene genotype T/T (rs2043085).

Keywords: Arctic; subtropical zone; LIPS; rs2043085; rs1532085; extreme climatic conditions; geographical latitude;
vascular stiffness.
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AKTYAJNIbHOCTb

AHanm3 acconuanyy moirmmMop¢u3Ma TeHOB C KOH-
KPETHBIM 3a00JieBaHMEM M pa3paboTKa C YYeTOM
WUHJIMBUIYaJbHBIX OCOOCHHOCTEH TeHOMa KOMILICK-
ca NpOQHUIAKTHYECKHX Mep IJIsi KOHKPETHOrO MHalu-
€HTa — TJIaBHAs 3ajja4a TPEAUKTUBHON METUIIMHEIL.
Puck 3aboneBanuit MOKET OBITH pacCYMUTaH Ha OCHOBE
MOJTHOTEHOMHOT'O TIOMCKa aCCOLMAIM Il pacmpo-
CTPAaHCHHBIX 3a00JIeBaHM, KOTOpBIE SIBISIOTCS MHO-
JKECTBEHHO HACJIEAYEMBbIMH U IPH OLEHKE KOTOPBIX
HY)KHO YYUTHIBATh B3aWMOJICHCTBHE T€HOB C OKpY’Ka-
fomeit cpemoit [1].

ITeuenounas nmumaza (HL, xonupyemas LIPC) npen-
CTaBJsieT COOOH IIMKONPOTEHH, B OCHOBHOM CHHTE-
3UpYeMbId U CEKpPEeTHpyeMbld remarouutramu [8],
U SBJISIETCS KITFOYEBBIM (DEPMEHTOM, KaTaIN3HPYIOITIM
TUAPOJIHN3 TPUIIHALEPHIOB, (HOCHOTUTHIOB B CIEIYIO-
IIUX JINIIONPOTEUHAX: JMIONPOTENHBl HU3KOM IJIOT-
HOCTH — TMOBBIIAIOT PEryJIALUI0 MOJIEKYJ aare3uu
SHJOTENUS W CEJEKTUHOB, CTUMYIHPYIOT CBOOOMI-
HOpAJNKAIbHOE OKHCIICHHE, IMOTEHIUPYIOT AaroITo3
W CHIKAIOT YHJIOTEJIHI-3aBUCHMYIO pEJIaKCaIuIo; JIU-
MONPOTEUHB! BBICOKOM TJIOTHOCTH — 3aIMIIAIOT JH-
JIOTeNHaIbHble KIETKH OT OKHUCIMTEIBHOIO CTpecca,
arorTo3a M YMEHbBIIAIOT DKCIIPECCHIO0 MOJEKYIN ajre-
3uH. DHAOTENNH, B CBOIO OYepeNb, TAKKEe OKa3bIBAET
3HAYUTEIbHOE BIUSHUE Ha MeTadboin3M M (DYHKIHIO
JIMTIONIPOTEMHOB. YCTAHOBIIEHA poJib akTUBHOCTH HL
B IEHEpalMy BOCIAJCHUS: MOCTOSHHOE BO3ACHUCTBUE
Ha DHAOTENWH TMPOAYKTOB JIAIONU3a ITOCPEICTBOM
JNEHCTBHUS Pa3IMYHBIX COCYIOHCTBIX JIMIAa3, BKIIOYAs
HL, moxer casurath OanaHC TPOBOCTIAIUTEIBHBIX
U MPOTHBOBOCHAIUTENBHBIX peaKklUil BHYTPH 3HJ0Te-
JUANbHBIX KJIETOK M BOKPYr HMX [6]. JIumompoTenHbl
W DHIIOTEIHH WIPaloT PEmalonlyl0 poib B HHHIIUH-
POBaHMHU M TIPOTPECCHPOBAHUM arepockieposa. [lede-
HOYHAsl JIMIA3a CBSA3aHA C DHAOTEIIMAIBHON KJIETOYHOU
MaTpuuei U o0llafiaeT CIOCOOHOCTBIO THAPOIU30BATh
JUMOMPOTEHHOBBIC TPUIIHIEpUABl 1 (ocdonumnu-
IIbI. DHIOTEeNUaIbHAsS AUCPYHKINS pacCcMaTpHUBACTCS
KaK TMaTOJIOTHYECKOE COCTOSHUE OHAOTEeNus, B OC-
HOBE KOTOPOTO JIe)KMT HapylleHHe CHHTe3a 3HJ0Te-
muaneHeIX QaktopoB [3, 7]. Cocyamcras KeCTKOCTb
3aBUCHT OT COOTHOIICHUS CTPYKTYPHBIX OCIIKOB
JIacTHHA W KOJUIareHa, a TaKKe TOHyca TIIaJKOMBI-
IIEYHBIX KJIETOK, BXOASIIUX B COCTaB cpenHel 06o-
704Kd. DPQEKTl B3aUMOACHCTBHA U  IOJABICHUS
OIOCPENYIOT TUICHOTPOIHYIO acCOIMAIMI0 BapHAHTOB
reHa LIPC rs2043085 wn rs1532085 u MoryT npume-
HATHCS B KIIMHUYECKOW IMArHOCTUKE JJISl BBISBICHHA
IPyHNIl BBICOKOTO pHCKa CEepAeYHO-COCYIUCTHIX 3a-
Ooonesanuii [9]. HemaBHue wcciaemnoBaHus IMOKa3ad
TUIEHOTPOITHBIE aCCOIHMAIMU OHOHYKIICOTHUIHOTO IT0-
mumopdmsma (SNP) LIPC, koTopble BKJIIOUAIN Map-

Kepbl aTePOCKIIEPOTHYCCKUX CEPIIEIHO-COCYIUCTHIX
3aboneBannii [6].

Ilens — OIGHWTH B3aWMOCBS3b MOIUMOPQHU3IMA
rs2043085 n rs1532085 rena LIPC c moka3sareisiMu
JKECTKOCTH COCYIAMCTOM CTEHKH y BOEHHOCIYKAIIMX
B DKCTPEMAIIBHBIX KIMMATHUYECKHX YCIOBHUSX.

MATEPUAJIbI U METOAbI

B uccnenoBanuu npuHsin ygactue 295 BOGHHOCTY-
JKaIUX [0 KOHTPAKTY, MPOXOASAIINX CIYXOy B pa3iny-
HBIX KJIMMAaTOreorpauuecKux yCIOBHSX. YUYaCTHHUKH
pacmpesneneHsl MO TpeM TpymmaM: 1-f rpynma —
100 dyenmoBek, MPOXOAALINX CIYKOy B apKTHYECKOM
nosce, 2-1 rpynna — 100 uenoBek MNPOXOASIIINX
cinyx0y B YMEpEeHHOM Iosice, 3-s1 rpymnma — 95 ue-
JIOBEK, MPOXOSIINX CITY)KOy B YCIOBHUSX CPEIHETOPHS
cyOTpormueckoro mosica. CpeqHuii BO3pacT COCTaBHUII
npuMepHo 34 rona Bo Bcex rpymnmnax. CTaTHCTUYECKUX
pasnnuuii He BBISBIEHO. Bee oOcnemyembie ObUTH TIPO-
WH(GOPMHUPOBAHKI 00 YYaCTUHU B JAHHOM HCCIICIOBAHUH
W JlaJ¥ Ha HEr0 CBOE COTJIacHe.

Jlns KaX10ro y4acTHUKA MCCIIe0BaHUs OBLITH TIPO-
Be/ICHBl cOOp W JeTanu3auusi kanod, cOop obmiero
aHamHe3a. Bcem o0cieoBaHHBIM TIPOBOJUIIM OCMOTP,
BEITIOHSJIUCh U3MEPEHUsT apTePUAIBHOTO JIaBIICHHS
M YacToTa CepJEeYHBIX COKpAIIeHHWH, OIICHWBAJIOCH
pEeTHoHapHOE KPOBOOOpAIEHHE C HCIOIb30BaHUEM
npudopa «AnrnoCkan-0111» Ha ocHOBe uccienoBaHus
(opMbl 00bEMHOH MYyNBECOBOI BOJHBI (HOTOIIIETU3MO-
rpa)U4ecKuM JaTINKOM. Y BCEX YYAaCTHUKOB OBLIH
B3SITHI 00pa3Ikl BEHO3HOH KPOBHU B KojudecTBe 10 Mt
C TIOMOIIBI0 BaKyyMHBIX CHCTeM Vacutainer Jjisi MO-
JIEKYJSIPHO-TEHETUYECKOTO  HccnenoBanus. OOpasisl
BEHO3HOW KPOBH [UII MOJIEKYISIPHO-T€HETUIECKOTO
uccienoBanusi ObuH 3amopoxensl (—20 °C) m aBua-
TPAHCIIOPTOM JIOCTAaBJIECHBI B HAy4HO-HCCIIE0BATEINb-
CKHUU OTHEeN (MEIUKO-OMOJIOTHYECKUX HCCIICIOBAaHUN )
HUILL ®I'bBOY BO «BoeHHO-MeaUIIMHCKAs aKaIeMUsi
M. C.M. KupoBay. DKCTpakuuio Je30KCHPHOOHYKIICHHO-
Boit kuciotel (JIHK) mpoBomm Habopom «bromaOMeIKe)
(Poccust). T'enotunmpoBanue MO OTHOHYKJICOTHIHBIM
BapuaHtaMm rena LIPC rs2043085 v rs1532085 nipoBo-
UM C MCHOJIB30BaHUEM IMOJIMMEPa3HOM LEeMHON peak-
UK B PEXKUME PEalbHOTO BPEMEHH Ha aMILUTM(UKATOPe
(RT-PCR) «AT-IIpaiim» (I'pyrma xommanuit «JIHK-
Texnomnorus», Poccus) ¢ momoripio Habopa peareHToB
nponsBozcTBa KoMnanuu «Cunrom» (Mocksa).

Craructudeckyro o0paOdOoTKy MPOBOAMIN Ha TIEPCO-
HAJIbHOM KOMITBIOTEPE TIOT YIIPaBJICHUEM OTIEPAIIIOHHOM
cucteMbl MacOS mpu oMoty nporpammel Microsoft
Excel 2019. JInst cTaTHCTHYECKOTO aHAJIM3a UCIIOJIb30-
Banu cuctemy IBMSPSS Statistics Bepcus 26. [Iposep-
Ky Ha HOPMaJIBHOCTh pacrpe/ie]ICHUs KOTMIeCTBEHHBIX
rokazaresieit mpoBoaviu 1o kputeputo [lamupo — Yuka.
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3HaUUMOCTh Pa3/IMunii, UMEIOLUIMX HOpPMaJbHOE pac-
IpeAeicHue KOJIMYECTBEHHBIX IIOKasareield Oosee
4eM Yy JIByX TPYII, ONpPEACISUTA € TOMOIIBIO OJTHO-
¢dakTopHoro mucrnepcuoHHoro ananmsa (ANalysis
OfV Ariance, ANOVA) nisi HE3aBUCHUMBIX BBIOO-
pok. Tect Kpackena — Yomnuca (ecnu rpynm OblIo
0OJIBIIe TBYX) WCIIOJNB30BANN IS TIEPEMEHHBIX, pac-
MpeaesieHne KOTOPBIX OTIMYAJIOCh OT HOPMaJbHOTO.
Ha ocHoBe mocTpoeHus TaOIHI, CONMPSHKEHHOCTH Ha-
OMrOgaeMbIX M OXXKHUAAEMBIX YacTOT C MPHUMEHEHHEM
kputepus x> IlupcoHa NPOBOAMIM TPOBEPKY THIIO-
T€3bl O MPOUCXOKACHUM TIPyIH, CHOPMHUPOBAHHBIX
[0 KaYeCTBEHHOMY IIPHU3HAKy, U3 OJHOM M TOWH XKe
OIS Y.

PE3Y/NIbTATbI

B xone uccienoBaHus BbIABICHO 3HAYUMOE IIO-
BBIIIEHUE CHCTOJIMYECKOTO apTepHabHOIO JIaBICHUS
Y TEHJEHIUS K MOBBIIIEHUIO YaCTOThl CEpACUHBIX CO-
KpallleHUH y BOCHHOCIY)KAIUX B apKTUYECKOM IOsCE,
[0 CPAaBHEHUIO C OPYTUMH KIMMAaTHYECKHMHU IOSICAMU
(tabm. 1). Ilo naHHBIM OLEHKH (DYHKIIMOHAIBHOTO CO-

CTOSTHHSI COCY/IOB OBLIO BBISIBJICHO ITOBBIIIICHUE JKECTKO-
CTH CTEHKH apTepHil y BOCHHOCITYKAIIHX, TPOXOISIINX
Ciy’k0y B apKTHYECKOM II0SICE€ U B YCJIOBHSIX CpEIIHE-
rOpbsi CyOTPOIUYECKOTO MOsICA, TUII IYJIbCOBOW BOJIHBI
Yy KOTOPBIX JIOCTOBEPHO COOTBETCTBOBAJ IKECTKOCTH
CTeHKH apTepuH IO JaHHBIM (oToruieTu3Morpadun
(13,4 m 25 % coorBeTcTBeHHO). BpICOKas smacTwy-
HOCTh apTepHaJbHONW CTEHKU MPEUMYIICCTBEHHO Ha-
Oomonanace B ymepenHoMm mosice (94,3 %). Cpenmsist
KECTKOCTh apTepUaIbHONH CTCHKH ObLIa OIMHAKOBO
MOBBIIIIEHA ISl apKTUYECKOTO M CYOTPOITMYECKOTO
TIOSICOB.

OCOOCHHOCTH  CIIEKTPOB  moiuMopdu3ma  pas-
HbIX TEHOB B 3aBUCHUMOCTH OT Treorpaduueckux
YCIIOBHH YKa3bIBaIOT Ha JCHCTBHE ECTECTBEHHOTO
orbopa, TO €CTh B OIPEACICHHBIX YCIOBHUSIX IIO-
JTUMOPQU3M TEHOB MOXET IIpeapacroiararh, JIHO0
Ha00OpOT, HPEIATCTBOBATH MPOSBICHUIO Pa3HBIX 3a-
OoneBanuii [1]. Y kutenell apKTUYECKOH 30HBI MPO-
WCXOJUT YCKOPEHHAs II0 OTHOIICHUIO K KUTEISIM
CPEIHHX IIUPOT MHBONIONHS (GU3NOIOTHIECKHX (PyHK-
U W TPEeKICBPEMEHHOE CTapeHne opranm3ma [4].

Tabnuua 1 / Table 1

lMokazaTenu cepAe4Ho-COCYAUCTON CUCTEMbI Y BOEHHOCYXALLMX, NPOXOAALMX CYKOY B Pa3MUHbIX KIMMaToreorpapuyeckmx

nosicax
Indicators of the cardiovascular system in military personnel undergoing military service in various climatogeographic
zones
Knumatudaeckuii mosic / Climate zone
Tokazarens / Indicator apKTHYEeCKHUii / | yMepeHHBIif / CyG;E)I:;IH/;%_ p
arctic moderate .
subtropical
Cucronnyeckoe apTepualibHOE JaBJICHHE, MM PT. CT. /
+ + +
Systolic blood pressure, mm Hg (X + SD) 1251 £13,5 121,7 £ 16,7 18,5+ 14,8 0,01
Jlmactonudueckoe apTepHaNbHOE JaBICHHE, MM PT. CT. /
+ + +
Diastolic blood pressure, mm Hg (X + SD) 81,969 791358 7991 0,237
YacToTa cepJeUHbIX COKpAICHUH, ya./MUH /
+ + +
Heart rate, beats/min (X = SD) 70122 74110 74,6+ 117 0,097
JKecTkocThb cocynoB, yci. ea. (Hopma: ot —40 10 —5) /
+ -17,8 + 75+
Vascular stiffness, standard units, (norm: —40 to —5) (X + SD) 3,1£16,2 178 11,9 75139 <0,001
A — KecTKasi CTeHKa apTepuit /
A — the hard wall of the arteries 1334 467 2225
B — cpennss xxecTKOCTh
Tun nynbcoBOi BONHBI, apTepHAIBHON CTEHKH /
n genosex (% BBIOOPKH) / B — the average stiffness > 6.2) 0 > 6.7
; <0,001
Pulse wave type, n people of the arterial wall
(% of the sample) C
— BBICOKasl JIACTHYHOCTb
apTepuanbHON CTCHKH /
C — high elasticity of the 79 ®14) 66 04,3 61 (69.3)
arterial wall
Ipumeyanue. TIoXyKUPHBIM HIPHU(TOM BBIJCICHBI CTATHUCTHYECKH 3HauMMble pazinuus. (X =+ SD) — cpennee apupmernyeckoe

3HaUYeHHEe U CTaHAapTHOe OoTKJIoHeHHe. Note. Statistically significant differences are highlighted in bold. (X+ SD) — arithmetic

mean and standard deviation.
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Tabnuya 2 / Table 2

Accoupaums nonmmopdHbiX BapnaHToB reHa LIPS (rs2043085 v rs1532085) ¢ nokasatensMu cepheyHO-COCYAUCTON CUCTEMbI
Y BOEHHOCNY>XKALLMX, MPOXOAALLMX CNYXKOY B Pa3NMUHbIX KAMMaToreorpa@uyeckmx nosicax

Association of polymorphic variants of the LIPS (rs2043085 and rs1532085) gene with indicators of the cardiovascular
system in military personnel undergoing military service in various climatogeographic zones

LIPS (rs2043085)

LIPS (rs1532085)

ITokasarens / Indicator

T/T T/C

p p

C/C T/T T/C C/C

Cucronmyeckoe apTepruaIbHOe
JIaBleHUE, MM PT. cT. / Systolic blood
pressure, mm Hg (X + SD)

1212+ 11,0 | 1209+ 16,8

12024203 | 0,624 | 122,6+ 10,7 | 119,6 + 17,7 | 121,7 £ 18,4 | 0,097

Jlnactonauyeckoe apTepruaabHOe JaB-
neHue, MM pt. cT. / Diastolic blood
pressure, mm Hg (X + SD)

80,5+9,4 | 78,7+6,8

80,6 6,9 | 0,070 | 79,8 £9,1 | 79,0+ 7,4 | 80,8 +6,2 | 0,098

YacroTa cepaevHbIX COKpAILeHHH, Y/I./MUH /

Heart rate, beats/min (X + SD) 73.4£130

75,2+10,2

75,6 £10,9 [ 0914 | 74,2 £ 13,3 | 75,6 £ 10,4 | 75,5 £ 11,1 | 0,849

XKecTkocTh cocynoB, yci. ex. (Hopma:
oT —40 o —5) / Vascular stiffness,
standard units (norm: —40 to —5) (X + SD)

3,0+16,3 |-4,6+ 143

-5,8+16,40,006 | -3,3+ 15,1 | -1,8 £ 15,6 | -4,6 = 16,7 | 0,393

A — xecTkas
CTeHKa apTepuil /
A — the hard wall

of the arteries

11 21,2) | 15(19,2)

10 (13.,9) 7(23,3) | 19(20,0) | 10 (13,0)

Tun nynbcoBoit
BOJIHE,

1 9eJI0BEK

(% BBIOOpKH]) /
Pulse wave type,
n people (% of

B — cpenuss
KECTKOCTh apTe-
pUaTbHOU CTEHKH /
B — the average
stiffness of the arte-
rial wall

3(05.8) | 6(07.7)

1 (01,4) 3(10,0) | 5(053) | 2(02,6)

0,210 0,128

the sample
ple) C — BbICOKAs dJa-

CTUYHOCTH apTe-
pUaIbHOU CTCHKH /
C — high elasticity
of the arterial wall

38 (73,1) | 57 (73.))

61 (84,7) 20 (66,7) | 71 (747) | 65 (34.,4)

IIpumeyanue. TIomyKUPHBIM MPUPTOM BBIISICHO CTATHCTHYESCKH 3HAYNMOE pasiudue. (X + SD) — cpennee apudmMeTHIecKoe 3Ha-
YeHHe M CTaHAapTHoe oTkJIoHeHue. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic mean

and standard deviation.

[To maHHBIM OIEHKH (YHKIIMOHAIHLHOTO COCTOSHHSI CO-
cynoB (Tabi. 2) OBIIIO BBISABICHO TIOBBIIIICHUE JKECTKO-
CTH CTEHKH apTepUil Y BOCHHOCIYXKAIUX C TeHOTHU-
noM T/T rena medenounoit numassl LIPS (rs2043085)
qo 3HadeHus: 3,0, YTO XapaKTepu3yeT NPEBHINICHUE
CpeIHero 3Ha4eHHs MacIOPTHOTO BO3pacTa o0cIiemy-
eMBIX Ha 6—7 JIeT, U y 3TOTO K€ TeHOTHIIA TI0 THUITY
MYJILCOBOW BOJIHBI MBI OTMETHIIM TEHJICHIIMIO B YBEJIH-
YEeHUH JKECTKOCTH cTeHKu aprepuu (21,2 %). Tennen-
LU0 B BBICOKOHM 3JaCTUYHOCTH apTepHUaIbHOW CTCHKHU
™Mbl HaOmomaeM y reroturnoB C/C (85 %) rena LIPS
(rs2043085 n rs1532085).

Y BOEGHHOCIYXAIMX, MTPOXOSIINX CIyx)O0y B paz-
JUYHBIX KJIMMaToreorpauueckux Imosicax, OOHapy-
JKEHBI CTATHCTUYECKU 3HAYMMBIC Pa3JIMdusi B YacCTOTE
BCTpPEUYAaeMOCTH TEeHOTHUTIOB TeHa LIPS (rs2043085):

B apKTHUYECKOM TOsICE TTPenMyIecTBeHHO renotun T/T
(mo 53 %), B ymepernom — T/C (o 43 %), B cyOTpO-
nuueckom — C/C (o 40 %) (tabu. 3). Haubosnbimii
CpeaHui O0IIMH CTak BOCHHOM CITyObl HaOIrOIaeTCst
y reroruna T/T — 13,2 roga, 4yTo oTpaxkaercs Ha cTa-
)K€ BOGHHOHU CIIyOblI 10 rpymnmam — Oonee 10 et
(mo 60 %) n B cTaxke BOCHHOH CTyXKObI Ha HBIHEITHEM
Mecte — cpeaHui 10 9,3 ropa.

[oBblIeHHAs: HHAKTUBALMS OKCHA a30Ta CBOOOA-
HBIMH paJHKajaMH, OOpa3yloIUMHCS B XOAE Iepe-
KHCHOTO OKHCJICHHS JIMMTUIO0B, TPUBOIUT K Pa3BUTHIO
SHIOTETUANTBHON AUC(YHKINH, TTOBBIIICHUIO YyBCTBHU-
TEJILHOCTH COCYIUCTOM CTEHKH K COCYJ0CYKHBAIOLIHM
(axTopam, yCKOpsIeT pa3BUTHE COCYIHMCTOrO peMoje-
JTUPOBaHMSI, BOSHUKHOBEHHE W MPOTPECCHPOBAHUE ap-
TepuaIbHOW THIEepTeH3UH [2].
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Tabnuua 3 / Table 3

Accoumauma nonumopdusma LIPC (SNP) ¢ MecToM poxaeHuUs, CTaXKEM 1 MECTOM NPOXOXAEHNS BOEHHOM CNYXObl
Association of polymorphism L/PC (SNP) with place of birth, length of service and place of military service

LIPS (rs2043085) LIPS (rs1532085)
[Tokazareins / Indicator P p
T/T T/C c/C T/T T/C Cc/C
apKTHYe-
cxnit / aretic 35 (53,0) | 33 (24,6) | 32 (33,7) 14 (30,4) | 46 (31,3) | 40 (39,2)
Kaumaruueckuii nmosic, yMepeHHBIH/
0,
n (/o) / moderate 17 (25,8) | 58 (43,3) | 25 (26,3) <0,001 18 (39,1) | 56 (38.,1) | 26 (25,5) 0.284
Climate zone,
n (%) cyOTpomnu-
Yeckuit / 14 (21,2) | 43 (32,1) | 38 (40,0) 14 (30,4) | 45 (30,6) | 36 (35,3)
subtropical
Cnyx6a na Kpaitnem HeT / no 31 (47,0) | 101 (75.,4) | 63 (66,3) 32 (69,6) | 101 (68,7) | 62 (60,8)
Cesepe, n (%) / Service <0,001 0,372
in the Far North, 7 (%) na/yes 35 (53,0) | 33 (24,6) | 32 (33,7) 14 (30,4) | 46 (31,3) | 40 (39,2)
Bospacr, 1er / Age, years (X + SD) 34,0+6,4(33,9+79(33,1£7,5| 0415 |333+6,1(342+8,0|33,0£7,2]| 0,548
HET (CMEHUII
pernon) /
MecToposkaeH e no (changed 35 (54,7) | 49 (36,8) | 56 (60,9) 18 (40,9) | 60 (41,1) | 62 (62,6)
COBIIA/IACT C MECTOM region)
ciyx0sr1, n (%) /
Place of birth coincides |28 (He MeHs 0,001 0,002
with the place of service, | PErHoH)/
n (%) yes (did 29 (45,3) | 84 (63,2) | 36 (39,1) 26 (59,1) | 86 (58,9) | 37 (37.4)
not change
region)
Crax, siet / Length of service, years
(X + SD) 13,2+6,8| 11,7+ 7,6 | 10,877 | 0,042 | 122+6,7|12,0+7,6 | 11,2+77 | 0,467
1o 5 ner /
up to 5 years 7 (10,8) | 25 (19,8) | 20 (21,7) 6 (13,6) | 26 (18,7) | 20 (20,0)
Crax 5-10 net /
o rpytmam, 1 (%) / 510 vears 19 (29,2) | 39 (31,0) | 35 (38.,0) 15 (34,1) | 42 (30,2) | 36 (36,0)
Experience Y 0,040 0,503
by group, Oomnpure
n (%) 10t/ 1 39 60,0) | 62 @9,2) | 37 40,2) 23(52,3) | 71 (51,1) | 44 (44,0)
more than ’ ’ ’ ’ ’ ’
10 years
Crax Ha MecTe CIIy»KObl B HacTOs;IIEe
Bpems, netT / Length of service at the 93+6,1 | 6451 |60+43]| 0,002 8,4+57 | 74+59 | 6,1£4,2 | 0,162
current duty station, years (X = SD)
Ipumeyanue. TI0XyUPHBIM HIPH(TOM BBIJCICHBI CTATUCTHYCCKH 3HaYMMbIe pasnnuus. (X = SD) — cpeanee apupmernveckoe

3HAYCHUE W CTaHJapTHOE OTKIOHeHHe. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic
mean and standard deviation.

OI[HI/IM 13 MCPBBIX MCXAaHHU3MOB IMOBPCKIACHUA CO-

CYHHCTOﬁ CTCHKHU Yy JIML, CMCHUBIINX YMepeHHBIﬁ T1051C
Ha apKTUYECKHI, CTAHOBUTCS CBOOOIHOPAIMKAIBLHOES
OKHUCIICHUE JUIHIOB, aKTUBU3HPYIOIIEeCs IO JeH-
CTBHEM BBIPAKCHHBIX TI'€OMATHUTHBIX BO3MYIICHHH,
XapaKTEePHBIX TOJNBKO JUIS BBICOKHX IIUPOT. Anar-
THUBHBIC M3MEHCHHUS CEPJICYHO-COCYIUCTON CHUCTEMBI,
CBSI3aHHBIC C TMPOIECCaMU YJepKaHUsl TeIlla B opra-
HU3ME, OOYCIIOBIMBAIOT COCYIUCThIC PEAKIUH Ha Te-
pudepun Tema, KOTOpble MMEIOT (a30BBIN XapakTep

MIPU TOBBIIICHUH YIPYTOCTH COCYAMCTON CTCHKH, OT-
pakaromieit cy>keHHe IMPOCBeTa COCYJI0B M MOBHIIICHHE
ypoBus AJl. ®a3oBas mepecTpoiika aganTalMOHHBIX
MEXaHU3MOB CHUCTEMbI KPOBOOOpAILCHNSI Y MUTPAHTOB
ADPKTHKH 3aBHCUT OT CTa)ka npeObIBaHus: (a3a recra-
Oomwmmsanuu — 10 2 net, (asza crabmim3anum — oT 2
1o 4 net, mepexoaHslid epuoa — oT 4 no 7-10 mer,
(aza ucromenuss — Oonee 10 ner [5].

Takum oOpasom, ¢aza ucTomeHus HaOmromaeTcs
y 21,2 % nw ¢ rerotuniom T/T rena LIPS (rs2043085),
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Tabnuua 4 / Table 4

Moka3saTenu cepAevHoO-CoOCYAUCTON CUCTEMbI Y BOEHHOCYXALLMX, MPOXOASLLMX BOEHHYH CNYXOY B pas/sMyHbIX KAMMATO-

reorpaqmquKMx noqacax, B 3aBUCMMOCTU OT CTaXa CJ'Iy)K6bI

Indicators of the cardiovascular system in military personnel undergoing military service in various climatgeographic

zones, depending on the length of service

Crax no rpynnam / Experience by group
ITokazarens / Indicator 10 5 et / 5-10 et / 10 izgl;urlr?ore p
up to 5 years | 5-10 years than 10 years
XKectkocTh cocynos, yci. en. (Hopma: ot —40 10 —5) /
_ + — + + <
Vascular stiffness, standard units (norm: —40 to —5) (X + SD) 16,7£14,18 | 7,97 14,33 | 0,48+ 16,04 0,001
. A — KecTKasi CTeHKa apTepHii /
Tun myxecosoit A — the hard wall of the arteries 8 (12,3) > (74 24 209
BOJIHBI, /1 YEJIOBEK
(% BBIOOpPKHM) / B — cpennsist xecTKOCTb apTepHaIbHON CTEHKH /
Pulse wave type, B — the average stiffness of the arterial wall 260 00 761 0,016
" peolple (% of the C — BBICOKAs AACTUYHOCTH apTePUATBHOM 55 (84.6) 63 (92,6) 84 (73)
sample) crenku / C — high elasticity of the arterial wall ? ’
Ipumeuanue. TIonyKUPHBIM MPU(TOM BBIJICICHBI CTATUCTHYCCKH 3HaYMMble paszinndus. (X + SD) — cpeanee apupmernyeckoe

3Ha4YeHHE U CcTaHIapTHoe oTkioHeHHe. Nofe. Statistically significant differences are highlighted in bold. (X+ SD) — arithmetic

mean and standard deviation.

Yy KOTOPBIX BBISBICHO MOBBIIICHUE KECTKOCTH CTEHKU
aprepuit u3 20,9 % nuu (tada. 4) co craxxeM BOSHHOH
ciryx0b1 Oombme 10 er.

Crnemyer OTMETHTH, YTO THUIOOapUYecKas THITOK-
cust 'y oOcnenyeMblx HaOmoganach B apKTHYECKOM
U B CPEIHEropbe CyOTPONMUYECKOTO MOsca, HO MOBBI-
[ICHUE >KECTKOCTH CTEHKH apTepHil C IPEBBIIICHUEM
CpEeIHEro 3HauCHUs MacIOPTHOrO BO3pacTa Ha 6—7 jeT
Mbl OOHApPYXWIN TOJBKO y BOEHHOCIYXAIIHUX, IPOXO-
JAIMX CIyXOy B apKTHUECKOM TIOsiCe.

BblBO bl

1. BoIsIBIIEHO 3HAYMMOE TMOBBIIIEHUE CHCTEMHOIO
apTepUaIbHOTO JABIICHUS, TIOBBIINIEHUE HKECTKOCTH
COCY/JIOB, CTEHOK apTepuil y BOEHHOCIY)KaIUX, Mpo-
XOIAIIMX CHyxO0y B apKTHYECKOM KIUMATUYSCKOM
nosice. BBIABICHO 3HAaYMMOE IMOBBINIEHUE KECTKOCTH
CTeHKH apTepuil (25 %) y BOCHHOCTY)XaIUX, MPOXO-
JIAIMIAX CIYyXO0y B YCIOBHSX CpEIHEropbs CyOTpOIH-
YEeCKOIo IMosica. YCTaHOBJEHA BBICOKas AJIACTUYHOCTD
aprepuanbHoi cTeHKH (94,3 %) y BOCHHOCITYXAaIKX,
MIPOXOSIINX CIY)Oy B YCIOBHAX YMEPEHHOTO Tosica.

2. OOHapyXeHBl CTAaTUCTHYCCKH 3HAYMMBIC pa3-
JUYMs B YacToTe BCTpedaemocTd TeHa LIPS
(rs2043085) 'y BOCHHOCIYXXAIIUX, IPOXOSIINX
CIIy’)kOy B pa3iIMYHBIX KIUMAaroreorpauyeckux Imos-
cax: B apKTHYECKOM TIOsice MPEUMYIIECTBEHHO
muma ¢ redotunom T/T (mo 53 %), B ymepeHHOM
nosice — renorun T/C (mo 43 %), B cyOTpomuye-
ckoM mosice — rerotun C/C (mo 40 %).

3. YcranoBiena accormamnus redoruna 1/T rena
LIPS (rs2043085) ¢ »eCTKOCTBIO COCYIMCTOW CTEHKH

(o 3nauenus 3,0 £ 16,3), yTo XapakrepusyeT NpeBbI-
LIEHUE CPEeIHEero 3Ha4eHUs MaclopTHOTo Bo3pacTta 00-
CleAyeMbIX Ha 6—7 JeT (IpeKAeBPEMEHHOE CTapeHue),
Uy 3TOr0 K€ T€HOTHIIA [0 TUILY IYJIbCOBOM BOJIHBI OT-
MeYaeTcsl TeHACHINSA K YBEJIHMUEHHUIO KeCTKOCTH CTEH-
ku aprepuit (21,2 %) y BOCHHOCIYKAIIUX CO CPEIHUM
craxkeM ciyxOwl 13,2 + 6,8 B Bo3pacre 34 ner, mpo-
XOISIIIUX CIY0y B apKTHYECKOM mosce, bonee 10 ner
(20,9 %).

3AK/NIOYEHUE

B ycnoBusix apKTHYECKOro Iosica MpH UTUTEIEHOM
(6omee 10 mer) BozmeiicTBUM HEOIArONPUATHBIX (ak-
TOPOB OKpY)Kalolleld cpeibl MPOUCXOAUT HCTOICHHE
CHUCTEMBI KPOBOOOpAILCHUS, UHBOJIIOIHUS (HU3HOJIOTH-
yeckux (pyHKUMH M TPEXIEBPEMEHHOE CTapeHUe Op-
raHu3Ma B BHJE TNEPECTPOHKH COCYAMCTBIX PEaKIHid
[0 THIEPTOHUYECKOMY THILy C IPOTPECCHPOBAHUEM
KECTKOCTH COCYIUCTOH CTEHKH, 0COOEHHO Y JIUI] C Te-
votunioM T/T rena LIPS (rs2043085).

OOMNOJIHUTENbHAA NHO®OPMALUMUA

Bkaaa aBropoB. Bce aBTOpBhI BHECHTH CYIIECTBEHHBIHN
BKJIaJ B Pa3pabOTKy KOHLEMIMH, MPOBEAEHHE HCCIIe0Ba-
HUSI M TIOAATOTOBKY CTaTbU, MPOWIN U 000pWIN (PHHAIBHYIO
BEPCHIO Tepe]] MyOnnKaiyei.

KonuukT MHTepecoB. ABTOpbI JAEKIApUPYIOT OTCYT-
CTBHE SBHBIX M IOTEHLHAJbHBIX KOH(IMKTOB HHTEPECOB,
CBS3aHHBIX C MyONUKaIlMel HacTOAIIEH CTaThH.

Hcrounuk ¢uHancupoBanusa. ABTOpbl 3aABISIOT
00 OTCYTCTBHMM BHEIIHETo (PMHAHCHPOBAHUS IIPU TIPOBEJE-
HUM UCCIIEOBAHUSI.
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BJINAHUE OBLLEFO CTAXA BOEHHOW CNYXBbl U CNYXBbl
B SKCTPEMAJIbHbIX KIUMATUYECKUX YCNIOBUAX HA NMOKA3ATEJIU
CEPAEYHO-COCYOAUCTOU CUCTEMDI

©A.A. CemeHoB 2, AB. JlemelueHko !, B.B. Kpuwrton?

! BoeHHO-MeaunumHCKas akapemus um. CM. Kuposa, CaHkT-Metepbypr, Poccus;
2 CaHkT-TeTepbyprckuii rocyAapCTBEHHbIN NeAMaTpUYeckuii MeauumMHckuin yHusepcutet, CankT-Metepbypr, Poccus

Ana yumuposaHus: CemeHoB A.A., lemeweHko A.B., Kpuwwton B.B. BansaHue o6uiero ctaxka BOEHHOW CYKObI U CyKObI B 3KCTPEMAsIbHbIX
KMMaTUYECKMX YCNOBUAX Ha MOKasaTenu cepaedyHo-cocyauctoi cuctembl // Meamatp. — 2023. — T. 14. — Ne 1. — C. 81-88.
DOI: https://doi.org/10.17816/PED14181-88

AxkTyanbHoCTb. COCTOSIHME CepLeYHO-COCYAUCTON CUCTEMbI — OAHO M3 LLeHTPasbHbIX 3BEHbEB afanTaluu BOEHHOCTYXaLMX
W NnLL, 331eMCTBOBAHHbIX B MPUOPUTETHBIX OTPACANAX IKOHOMMUKM, K IKCTPEMASIbHBIM KIMMATUUYECKUM YCNOBUSIM apKTUUYECKOrO
M cybTponuyeckoro nosicos.

Llenb — oLeHWUTb NokasaTenu cepaeYHO-CoOCYANUCTOM CMCTEMbI Y BOEHHOCTYXKALLMX B 3aBUCMMOCTU OT CTaXKa BOEHHOW CNYXObl
B 3KCTPEMASbHbIX KNMMATUYECKUX YCIOBUSIX.

Marepuanbl M MeToAbl. B 0O4HOMOMEHTHOE paHAOMM3MPOBAHHOE MOMNepeYyHoe uccnesoBaHme 6binm BKAYEHbl 313 MYXUYMH-
BOEHHOC/YXaLMX MO KOHTpaKTy, 28-40 net. O6cnenyembie 66111 06beAMHEHBI B TPU TPYNNbl: Mpoxoaswme cnyx6y B ap-
KTUYeCKOM Mosice, B YMEPEHHOM MOSCe M Fpynny NpOXoasalmx cnyx0y B yCnoBMSX cpeaHeropbs cy6Tponuyeckoro nosca.
AnbTepHaTUBHBIM CNoCcO60OM AeneHns BbIGOPKM CTano pacnpenefieHne BOEHHOCAYXKALWMX COrNacHO CTaxy npebbiBaHUS
B TEKYLWMX KauMmaToreorpapuyeckmx ycnosusx. [1poBoamMnach nynbCOKCMMETPUS M OLLEHKA perMoHapHoro kposoobpa-
WeHus.

Pe3synbTatbl. Y BOEHHOCYXALMX, MPOXOAALWMX CAYXKOY B YCIOBUAX apKTUUECKOrO U CyOTPONMYECKOro noscoB, B OTIMYME OT
CNYx6bl B yMEPEHHOM KJIMMATUYECKOM MOSCE BbISIBEH KOMMIEKC U3MEHEHMWM, BK/IOYAOLWMIA B ce651: pOCT L0IM BOEHHOCYXa-
WKMX C apTepuanbHOM TMNOKCEMMEN U YBENNYEHME XKECTKOCTU COCYAOB, CBA3aHHOE C POCTOM 0/IM BOEHHOCTYXALMX C TUNOM
NyN1bCOBOM BOJIHbI A, COOTBETCTBYIOLLEN XECTKOM CTEHKM apTepuu, U CHUXEHMEM LOAM NUL, C TUMOM NyNbCOBOW BOMHbI C,
COOTBETCTBYHOLLEN BbICOKOM 31aCTUYHOCTM apTepuanbHOM CTEHKW. Y BOEHHOCIYXAWMX, NPOXOAAWMX CAYXKOYy B YCNOBUAX
cpeaHeropbsi CybTpOMMUYEcKoro nosica, yBeaMyeHUe XeCcTKOCTU COCYAOB Obi0 MeHee BbIpaXEHO, HO 0XBaTblBano 60MbLIMIA
NPOLLEHT BOEHHOCNYXawmx. [To Mepe pocTa cpoka cnybbl MOCTENEHHO HAapacTaeT XeCTKOCTb cocynoB ¢ -16,7 + 14,2 ycn. epn.
B nepsble 5 net no -8,0+14,3 ycn. en. B 5-10 net v go 0,5 + 16,0 ycn. en. y BOBHHOCTYXKALLMX CO CPOKOM Cnyx6bl 6onee
10 nert.

3aknoueHue. C yBeNMUYEHUEM [ANUTENBHOCTU NpebbiBaHMS B HEGMAronpuaTHbIX KAMMATUYECKMUX YCIO0BUAX APKTUUECKOrO
M cpefHeropbs Cy6TpONMYecKoro nosiCoB NMPOUCXOAUT UCTOLLEHWE CepeYHO-COCYAUCTON CUCTEMbI B BUAE CHUXKEHMUS caTy-
paumMu U HapacTaHWsg apTepuanbHOW TMMOKCEMUKU C NEPECTPOMKON COCYAMCTbIX peakuuii Mo rMnepTOHUYECKOMY TUMy npu
cTaxe 6onee 10 ner.

KnioueBble cnoBa: ApkTuka; cpeaHeropbe; Cy6TponuMyeckuii nosc; sKCTpeMasbHble KMMaTUYeCcKue ycioBus; reorpaduye-
CKag WKpOTa; CTax Cnyxbbl; doTonneTusmMorpadus; KecTkoCTb COCYA0B; CaTypaLus; apTepManbHas rmnokceMus.

Moctynuna: 12.12.2022 Opo6pena: 23.01.2023 Mpunsta k nevatn: 27.02.2023
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THE INFLUENCE OF THE TERM OF MILITARY SERVICE

AND EXTREME CLIMATIC CONDITIONS ON THE PARAMETERS
OF CARDIOVASCULAR SYSTEM

© Alexey A. Semenov®2, Alexey V. Lemeshchenko?, Vladimir V. Kryshtop 2

Kirov Military Medical Academy, Saint Petersburg, Russia;
2St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia

For citation: Semenov AA, Lemeshchenko AV, Kryshtop VV. The influence of the term of military service and extreme climatic conditions
on the parameters of cardiovascular system. Pediatrician (St. Petersburg). 2023;14(1):81-88. DOI: https://doi.org/10.17816/PED14181-88

BACKGROUND: The state of the cardiovascular system is one of the central links in the adaptation of servicemen and
persons involved in priority sectors of the economy to the extreme climatic conditions of the Arctic and Subtropical zones.
AIM: To evaluate the indicators of the cardiovascular system in military personnel, depending on the length of military
service in extreme climatic conditions.

MATERIALS AND METHODS: A single-stage randomized cross-sectional study included 313 male contract servicemen,
28-40 years old. The subjects were grouped into three groups: those serving in the Arctic zone, in the Middle Zone and
a group serving in the conditions of the mid-mountain Subtropical zone. An alternative way of dividing the sample was
the distribution of military personnel according to the length of stay in the current climatic and geographical conditions.
Pulse oximetry and assessment of regional blood circulation were performed.

RESULTS: In military personnel serving in the Arctic and Subtropical zones, in contrast to service in the Middle climatic
zone, a set of changes was revealed, including: an increase in the proportion of military personnel with arterial hypoxemia
and an increase in vascular stiffness associated with an increase in the proportion of military personnel with pulse wave
type A, corresponding to a rigid artery wall, and a decrease in the proportion of persons with pulse wave type waves
with, corresponding to the high elasticity of the arterial wall. In military personnel serving in the conditions of the
mid-mountain Subtropical zone, the increase in vascular stiffness was less pronounced, but covered a larger percentage
of military personnel. As the service life increases, vascular stiffness gradually increases from -16,7 = 14,2 conl. units,
in the first 5 years, to -8,0 = 14,3 conl. units in 5-10 years, and to 0,5 + 16,0 conventional units in military personnel
with a service life of more than 10 years.

CONCLUSIONS: With an increase in the duration of stay in unfavorable climatic conditions of the Arctic and mid-mountain
Subtropical zones, the cardiovascular system is depleted in the form of a decrease in saturation and an increase in arterial
hypoxemia with a restructuring of vascular reactions according to hypertension with an experience of more than 10 years.

Keywords: Arctic; middle mountains; subtropical zone; extreme climatic conditions; geographical latitude; service
experience; photoplethysmography; vascular stiffness; saturation; arterial hypoxemia.
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AKTYAJIbHOCTb
OnTuMu3anys —aJanTallMd K 3KCTPEMAaJIbHBIM
KITUMAaTHYECKUM YCIIOBUSIM — OnHAa W3 (yHIaMeH-

TaNbHBIX 3aja4, HalpaBlICHHAs Ha TOBBIIICHUE 3¢-
(eKTHBHOCTH TpyJa U 340poBbecOepekeHrne BOCHHOC-
JyXaluX ¥ JIAI, 33JeiCTBOBAHHBIX B MPHOPHUTETHBIX
oTpacisax HKOHOMUKH. COBOKYMHOCTh KIIMMarore-
orpaMuecKuX W OKOJIOTUYECKHX  XapaKTEPHUCTHK
ApPKTHUYECKOrOo pervoHa: rumnodOapuyeckas THUIIOKCHS,
HHU3KHE TEMIIEepaTypbl, 0COOEHHOCTH (oTomepuoany-
HOCTH, DJIEKTPOMArHUTHBIC BO3MYIIIEHHS] 1 MATHUTHEIE
Oypu, BO3IEHCTBHE KOCMHUYECKOTO HM3IY4YEHUS U T€O-
MArHUTHBIX ~ (IYKTyalMid, «XOJIOIOBAasl THUIIOKCHS»,
BBI3BaHHAsl POCTOM KOA(D(UIIMCHTA YTHIN3alUU KHUC-
JOpoAa TKAaHSAMH, TPHUBOAUT K HAIPSDKEHUIO MeXa-
HU3MOB PETyISIUN CEepPACYHO-COCYANCTON CHUCTEMBI,
YTO OMpeAeNseT TOBBIIEHHBIE TPeOOBaHUS K COCTO-
SIHUIO 3JI0pOBBsl BOeHHOCTy)ammx [5]. CyOTponuue-
CKMH KJIMMaT C yCTOMYMBO BBICOKOM TeMIEPaTypou
TaK e 3aMe/UIseT YTHIN3AIUI0 KUCIOpOoJaa TKaHIMHU,
YTO MOXKET MPHUBOAHUTH K POCTY apTepPHAIBLHOTO JaB-
JIeHUs, CY>KEHHIO apTepuoil U Teperpy3ke MHOKap/a,
YTO Takke OO0YCJIOBJIMBACT MOBBINICHHBIE TPEOOBAHUS
K cepaeyHo-cocynuctoil cucteme [3]. Bmecre ¢ Tem
MBI HE CMOTIM OOHApYXWTh B JOCTYITHOH HaMm ITH-
TepaTrype CpPaBHUTENBHBIX HCCIEOBAHUN aanTarun
CepJEYHO-COCYTUCTON CHUCTEMBI K YCJIOBHUSAM apKTH-
4eCcKOro M cyOTpomuueckoro moscos. OnHako ooOpar-
HOE€ WCCIIeZIOBaHUE, HAIPABICHHOE Ha OIEHKY ajariTa-
MU K YCJIOBUSAM YMEPEHHOTO KIMMAaTHYEeCKOTO Tosica
y JUI], POAMBIINXCS B YCIOBHSIX apKTHUYECKUX U CYO-
TPOIUYECKOTO PETMOHOB, MPOAEMOHCTPUPOBAIO PsJ
Oo0IIMX YepT M 3HAYUMBIX OTIU4md [1].

Llens — OUEHUTH TIOKA3aTENH CEpACYHO-COCY/IH-
CTOH CHCTEMBl y BOCHHOCTYXAIIUX B 3aBHCHMOCTH
OT CTa)ka BOGHHOW M OT AKCTPEMaJIbHBIX KJIMMaTHue-
CKHMX YCIIOBUM.

MATEPWANbI U METOAbl

B omHoMOMeHTHOE paHIOMHU3UPOBAHHOE IMOTIEpEU-
HO€ HCCIIeIOBaHNEe ObUIM BKIIOYEHbI 313 MyK4uH-
BOCHHOCTYXKallUX [0 KOHTPAaKTy, MO pe3yibTaram
MEIUIMHCKOTO  OCBUJIETEIBCTBOBAHUSI BOEHHO-Bpa-
4eOHOM KOMHCCHUEH MPU3HAHHBIX TOIHBIMUA K BOCHHOM
cayx0e, K cIIy’)kOe TI0 BOCHHO-YUYETHOU CIIeIIHAIEHO-
cTH, mpoxonmaumx ciayxOy B Poccuiickoit denepa-
nuu. Bo3pacT y4acTHMKOB 3KCIIEPUMEHTa COCTaBHII
or 28 no 40 ner. Obcnenyembie ObUTM OOBEIHHEHBI
B Tpu rpynmbl: l-1 rpynnma — 97 4yenoBek, Mpoxo-
ISIIX CITy’kOy B apkrmueckoMm Tosice (28—40 rer),
2-1 rpynma — 129 dYenoBek, MPOXOIANIUX CIYXKOy
B yMepeHHOM mosice (28—40 ner), 87 uyenoBek, mpo-
XOISIINX CITy’)KOy B YCIOBHSX CPEIHETOPhs CyOTpo-
MUYECKOTO Tosca. AJBTEPHATUBHBIM CIIOCOOOM TPYTI-

MMUPOBKHA CTAll0 PACIpPEEICHHe BOSHHOCITYXKAIIUX
M0 BpEMEHHW TNpeObIBaHUS B TEKYIIMX KIMMAaTOreo-
rpadUYecKuX yCIOBHSX Ha TPYIIBI CO CTaXeM Me-
mee 5 net, 5-10 nmet u 6onee 10 net. O6cnenoBanue
MPOBOAMIOCH B MapTe—anpeine. Bce yyacTHUKH ObUTH
MPOMH(GOPMHUPOBAHEI O TPOBEIACHUN HCCIIEIOBAHUS
Y JTaJi Ha Hero MHGOPMUPOBAHHOE JTOOPOBOJILHOE CO-
macue. [IpoBommiachk MyTbCOKCHUMETPHUST Ha Tpubope
Berry BM1000B u orieHka pernoHapHOro KpoBooOpa-
HIeHUs] ¢ ucnonb3oBanueM npudopa AnrmoCkan-0111
Ha OCHOBE HCCleqoBaHus (HOPMBI OOBEMHOU ITyIhCO-
BOH BOJHBI (DOTOTIIETU3MOTPAGUICCKAM JTATINKOM.

Omnpenensmu  cucronmmueckoe (CAJl) m amacronu-
yeckoe ([JAJl) aprepuanbHoe maBieHue (MM PT. CT.),
YacTOTy CEpACYHBIX COKpaIleHWH (yd./MUH), *KecT-
KOCTh COCYIOB TIO JIaHHBIM (POTOIUIETUIMOTpaUH
B YCJIOBHBIX €IMHHUIIAX, CATypaIHIO KUCIOPOIOM ap-
TepuanbHol kpoBu (SpO,) B nponenrax. Cratucru-
YecKylo 00pab0TKy JaHHBIX BBITIONHSUIM TPU TOMOILU
anekTpoHHBIX Tabmui Microsoft Excel 2019 u SPSS
Statistics 26.

[lepen HagamoMm aHanHM3a MPOBEPSIIH COOTBETCTBHE
pacnpeseneHss BceX KOJIMYECTBEHHBIX IOKazaTeneit
3aKOHY HOpPMAJIBHOTO paclpeseleHns IpU IOMOLIH
kputepus llanupo — Yunka. HMccnegyemble rpymimbl
OBUTH OXapaKTepU30BAHBI MPH TIOMOIIU CPETHETO
apu(pMeTH4IecKoro 3Ha4eHUs U CTaHJapTHOTO OTKJIOHE-
Hus (X £ SD). [Ins xauyecTBEHHBIX AAHHBIX OCHOBHOM
XapaKTEPUCTUKOHN SIBIIAJIOCH YUCIIO BOCHHOCIYKAIINX,
COOTBETCTBYIOIINX JUAITa30Hy 3HAYCHUH KPUTEPHS
U TIPOIIEHT OOIEH BBHIOOPKH.

JI1ns OLleHKM 3HAUMMOCTH pa3jIMuuil CPEJHUX 3Ha-
YeHUH KOJMYECTBEHHBIX IIOKa3zaTesled HCIOJIb30Ba-
mu tect Kpackena — Yomnuca. [lpu onenke yacTtor
BCTPEYAEMOCTH TIPOBEPKA THIOTE3bI O MPOUCXOXKIIe-
HUU Tpymrn, cQOPMHUPOBAHHBIX 110 KaueCTBEHHOMY
[IPU3HAKY, U3 OJHOM M TOH XK€ MOIYJSILUU [POBOJU-
Jach Ha OCHOBE TMOCTPOEHHUSI TAOJIHILl CONPSKEHHOCTH
HAOTIOAEMBIX M OXKHMJIAEMBIX YaCTOT C MPUMEHEHHEM
kputepusi xu-kBajpar [lupcona. Ilpu crarucrudeckoit
o0paborke Tabnwi 2 X2 W MpH KOJMYECTBE SYEeK
MEHee 5 HCHOJb30BaJICs TOYHBIM KpuTepuih duiiepa.
Paznuuna npusHaBanu 3HauMMbIMH TIpH p < 0,05.

PE3YNbTATbDI

Y BOCHHOCTYXKAIUX, MPOXOIAIINX CIykO0y B yc-
JIOBHSIX apKTUYECKOTO I0SIca, B OTJIMYHE OT CITyXK-
Obl B YMEPEHHOM KIIMMATHYECKOM TIOSICE, BBISBIICH
KOMIUIEKC W3MEHEHHH, BKIIOYAIONIUI POCT JIOIH JIHII
¢ aprepuanbHOW rumokcemueir mo 15,0-15,3 %, mo-
Boimenue CAJ[ (125,1+13,5 mm pr. cr) u JAH
(81,9+£6,9 MM pT. CT.), 4acCTOTy CEpACYHBIX COKpa-
mennii (77,0 £ 12,2 yua./MuH), yBeIHMUEHHE >KECTKO-
ctu cocymoB mo 3,1 £16,2 ycim. em. ObUTO CBS3aHO
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C POCTOM JIOJIM BOCHHOCIY)KALIMX C THIIOM ITyJIbCOBOH
BOJIHBI A, COOTBETCTBYIOIIECH KECTKOH CTEHKH apTe-
pun (13,4 %; y cmyxamux B yMepeHHOM T0sICE TOIBKO
5,7 %), 1 CHW)KCHHEM JOJHU JIUI[ C TUIIOM ITyJhCOBOM
BOJIHBI C, COOTBETCTBYIOLIEH BBICOKOH 2JIaCTUYHOCTH
aprepuasnibHOl creHku (81,4 %; y ciyxamux B yme-
perHom mosice 94,3 %).

VY mpoxomsmux ciayxk0y B YCIOBUSX CyOTpomu-
YeCcKOro Tosica HaONIomajcss KOMIUIEKC TEpecTpoek,
AQHAJIOTHYHBIA HM3MEHEHHSM B YCJOBUSIX apKTHYe-
CKOro Iosica. BbIABIEHO Takke yBeIUYEHHE MOOJIU
BOCHHOCIYXaIlIUX C apTepUabHOM T'UIIOKCEMUEH.
VBenuyeHne JKEeCTKOCTH COCYOB OBUIO MEHEe BBI-
paxkeno — jio —7,5 + 13,9, HO oxBarhiBaJIO OOJBIINI
OpOLeHT BBIOOpPKH. PocT nomm BOEHHOCTYXalUX
C THUIOM IyJbCOBOM BOJHBI A, COOTBETCTBYIOIICH

KECTKOH cTeHke aprepuu, pocturain 25,0 % (y cuy-
XKalMX B apkTHyeckoM mosce 13,4 %) u co cHmxe-
HUEM JIOJH JIAIl C THIIOM MyJIbcoBOK BOomHBEI C, COOT-
BETCTBYIOUIEN BBICOKOM AJIACTUYHOCTH apTepUaJIbHOM
creHku (69,3 %; y BOCHHOCTYXAILIUX B apKTHYECKOM
nosice 81,4 %). OqHaKo CHCTONMYECKOE apTepHaabHOe
JaBIIeHUE He yBenmdeHo (Tadm. 1).

[Ipu pasgeneHun y4acTHHUKOB Ha TPYMIBI MO CTa-
Yy YCTAHOBIIEHO, YTO TI0 MEpe pPOCTa CpoKa CIyXkK-
Obl TOCTENEHHO HAapacTaeT >KECTKOCTb COCYIOB
¢ —16,7+14,2 B mnepBeie 5 uner, go —8,0+ 14,3
B 5-10 nmetr m go 0,5+ 16,0 ycim. em. y BOCHHOCIY-
JKaIUX CO CpPOKOM ciyxObl Gorxee 10 mer.

OnHako 1O OONBUIMHCTBY JAPYTUX IOKa3areseit
MIPEUMYIIECTBEHHO JIOCTOBEPHBIE pa3IMuusi MPHUXO-
JITCSL WIIM Ha KOPOTKUH (0 5 JIeT) Wid UTUTeThHBII

Tabnuya 1 / Table 1

MYHKLUMOHANbHbIE MOKA3aTeNN BOEHHOCAYXaLMUX, MPOXOASLLMX CNYXKOY B pasfnMYHbIX KAMMaToreorpadmyeckmnx noscax
Functional indicators of military personnel undergoing military service in various climatogeographic zones

Kmnmatugeckuit mosic / Climate zone
okaszarens / Indicator ApPKTUUECKUH / | yMepeHHBbIH / cy6§£§§?qe_ p
arctic moderate .
subtropical
Cucronnyeckoe apTepualbHOe JaBICHUE, MM PT. CT. /
+ + +
Systolic blood pressure, mm Hg (X = SD) 1251 £13,5 1217+ 16,7 18,5+ 14,8 0.01
Juactonuyueckoe apTepuanbHOe JaBICHHUE, MM PT. CT. / N N N
Diastolic blood pressure, mm Hg (X =+ SD) 81,96,9 71£58 79,091 0,237
YacToTa cepeuHbIX COKpalleHHH, ya./MUH /
+ + +
Heart rate, beats/min (X + SD) 77,0 £12,2 74,1 £ 10 74,6 £ 11,7 0,097
dotomnerusmorpadus / Photoplethysmography
XKectkocTh cocynoB, yciu. ea. (Hopma: ot —40 go —5) /
+ — + 7,5+
Vascular stiffness, standard units (norm: —40 to —5), (X = SD) 3,1£16,2 178119 7,5 £13,9 <0,001
A — xecTkasi CTeHKa apTe-
puit / A — the hard wall of 13 (13,4) 45,7 22 (25,0)
the arteries
N B — cpenHsis KeCcTKOCTh
TwI myIbCOBOW BOJIHBI, 1 apTepHATBHOI CTEHKH /
0,
uexnosex (% seiGopiu) / B — the average stiffness 562 0 SG7) <0,001
Pulse wave type, 7 people of the arterial wall
(% of the sample)
C — BbBICOKAs 3JIaCTUYHOCTD
apTepHaNbHON CTEHKH /
C — high elasticity of the 79 @1,4) 66 04,3 61 (69,3)
arterial wall
[Toka3arenu nmepudepuueckoro HaceimeHus kucaopoaoMm / Indicators of peripheral oxygen saturation
Sp0,,% (X + SD) 96,6 + 1,4 97,7+1,0 96,5+ 1,1 <0,001
Hopma — 96-99 %, n uenosek (% BrIOOpKH) /
The norm is 96—-99 %, n people (% of the sample) 83 (84.7) 93 (8.9) 74 @41 0.001
<
ApTepuanbHas TUnokcemusi, n yenonek (% BHIOOPKH) / ’
Arterial hypoxemia, n people (% of the sample) 15.05,3) LD 14 (15,9)
Ilpumeuanue. TlonyXUpHBIM WPUGTOM BbIJCICHBI CTATUCTUYECKH 3HaYMMBbIe pasiuuus. (X + SD) — cpeaHee apupMeTHUECKOE

3HAYCHUE W CTaHAapTHOE OTKIOHEeHHe. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic

mean and standard deviation.
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(6onee 10 net) cpok ciyxObl. Tak, B rpymme 10 5 jer
CIy’kObl  oTMedaeTcsi gocToBepHoe cHkeHne CAJ[
mo 117,3+20,1 MM pr. cT, a B TpyHme BOEHHOCIY-
JKaIlUX CO CPOKOM CJIykObl Oosee 10 jieT 10CTOBEpHO
noBeiieHo cpeanee CAJl go 127,811, 8 MM pT. cT.
IIpu cpoke cmyxObr Oomee 10 jeT Takke OTMeueH
JOCTOBEPHBIH POCT JONH BOECHHOCTY)XAIIHUX C apTe-
puanbHOil THmokcemuei no 14,8 %, uyTo compoBo-
JKIAeTCsl JTOCTOBEPHBIM CHIKEHHEM CpEeJHHX IOoKa3a-
Tenel carypanuu KpoBH no 96,6 + 1,4 %. B rpynne
BOCHHOCIYXAILIUX CO CPOKOM CiIykObl Oosee 10 et
JOCTOBEPHO yBEIMUYECHA IO0JIS JIHILl C THIIOM ITyJbCOBOH
BOJIHBI A, COOTBETCTBYIOIIEH JKECTKON CTEHKE apTepHH
10 20,9 %. OcoOenHblll cTaTyCc TPYII BOCHHOCTYXa-
LIMX CO CPOKOM CIykObl m0 5 setr u Oosee 10 jer
MIOATBEPKAAET JOCTOBEPHO OoJiee BBICOKAS OIS JIMLL

C TUIIOM IyJIbCOBOM BOJHBI C, COOTBETCTBYIOILIEH BbI-
COKOH 3J1aCTUYHOCTH cTeHKH aprepud (92,6 %) B rpym-
e BOCHHOCITYKAIIUX CO CPOKOM CIykObl 5—10 et
(Tabn. 2).

AOCONIOTHBI WM OTHOCUTENBHBIN HEJI0CTaTOK
KHCIIOpOZa SIBISIETCSI OOIIeH 4epToil MHOTHX cepjed-
HO-COCYJIUCTBIX 3200JI€BaHH, YTO MOXKET CITIOCOOCTBO-
BaTh WX MaHH(ECTalud W TporpeccupoBanuto [11].
Kputnueckyto poib B TpaHCIOpPTE KHUCIOPOAA MO CO-
CYAUCTOMY PYCIy, a TakXe IMpU MEePeHOCE U YTUIIU-
3alMM TKAHSIMHU UTPaeT SHAOTENNM — MepBbIA CIOM
KJIETOK, KOHTaKTUPYIOIIUI ¢ KpoBbio. Ha rumnokcuro
9TU KJIETKU pearupyror cekpenueil HIFs — rpynmnoii
TPaHCKPHUIIIMOHHBIX (hakTopoB [13], uyTO BBI3BIBAaET
poct skcnpeccun reHoB VEGF u snporenuanbHoit
NO-cunTazsr (eNOS), U Kak CIeICTBUE yBEINYCHHE

Tabnuya 2 / Table 2

DYHKLUMOHA/bHbIE MOKA3aTeIM BOEHHOCTYXALUMX B 3aBUCMMOCTH OT CTAXKa CNTY>KObl
Functional indicators of military personnel depending on the length of military service

Crax no rpynnam / Experience in groups
[loxazarens / Indicator p
J0 5 ner 5-10 net >10 ner
CHCTOTMYECKOE apTepuaIbHOE TaBJICHUE, MM PT. CT. /
+ + +
Systolic blood pressure, mm Hg (X + SD) 117,3 £20,1 123,3£7,5 1278+ 11,8 0,001
JIMacToNMYecKoe apTepuaibHOE AaBICHUE, MM PT. CT. /
+ + +
Diastolic blood pressure, mm Hg (X = SD) 78,172 79871 83,1275 0,022
YacToTa cepaeUHbIX COKpaIIeHN, ya./MIH /
Heart rate, beats/min (X £ SD) Tl 7610 12 0,498
XKecTtkocTh cocynos, yci. ex. (Hopma: ot —40 1o —5) /
_ + _8.0+ +
Vascular stiffness, standard units (norm: —40 to —5), (X + SD) 16,7+ 14,2 8,0+14,3 0,5+ 16,0 <0,001
A — XecTKasi CTeHKa apTepuii /
A — the hard wall of the arteries 812.3) > (74) 24 20.9)
B — cpennss xecTtkocTh
Tun nynbcoBOil BOJHBI, apTepHaNbHON CTEHKH /
n yenoek (% BbIOOPKH) / B — the average stiffness 26D 0 760
; 0,016
Pulse wave type, n people of the arterial wall
(% of the sample)
C — BBICOKAs 3TaCTUYHOCTH
apTepuaNbHON CTEHKH /
C — high clasticity 55 (84,6) 63 (92,6) 84 (73,0)
of the arterial wall
IMokaszatenu nepudepruyeckoro HachimeHus kuciaopogom / Indicators of peripheral oxygen saturation
Sp0,,% (X + SD) 97,2+ 1,2 97,2+ 1,1 96,6 + 1,4 0,002
Hopma — 96-99 %, n yenosek (% BbIOOpKH) /
The norm is 96-99 %, n people (% of the sample) 63 (90,0 78 96,3) 104 85.2)
0,039
ApTepuanbHas TUTIOKCEMHUS, 71 YeIoBek (% BBIOOpKH) / o o o
Arterial hypoxemia, n people (% of the sample) 7.(10,0%) 3G.7%) 8 (14,8 %)
Ipumeuanue. TlonyXupHbIM MIPU(TOM BBIIEICHBI CTATUCTUYECKU 3HAYUMMBIe pasnuuus. (X + SD) — cpennee apudmernueckoe

3Ha4YeHHE W CTaHJapTHOe oTKIoHeHHe. Nofe. Statistically significant differences are highlighted in bold. (X+ SD) — arithmetic

mean and standard deviation.

@ [Negmartp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

elSSN 2587-6252



86

OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

CHHTE3a SHIOTEJIMAIBHOrO (haKTopa pocTa U MHAYLHU-
oenpHOI eNOS [12]. B cBOTO O4epenp, 3TO yBeIHINBa-
€T CHHTE3 MOHOOKCH/Ia a30Ta B PE3yIbTaTe OKHCICHHS
L-aprununa B npucytctun HAJI®H, ¢ obpazoBanu-
em L-murpynnuna u HAJ1D.

Buonornueckue 3¢dekTel Okcuaa a3ora ornocpeno-
BaHBI €ro KOHIICHTparuei. Maibie (pu3noIornyecKme
koHreHTpanun NO (<106 M), koTopbie COMpOBOXK/Ia-
10T (PyHKIMOHMPOBaHWE KOHCTHUTYTHUBHBIX HU30(opM
eNOS, oka3bIBalOT IUTO- U HEMPONMPOTEKTOPHOE JeH-
ctBue. B oOpraHOM coctosHUM eNOS B 80 % sBis-
eTCsl KOHCTUTYTUBHOH W B 20 % — wuHIynuOeIsHOMI
¢depmenraruBHOW ¢Gopmoil [6], HO Korma Jois TO-
cienHelr Bo3pacraeT, y NO mposIBISETCS IUTOTOKCH-
YeCKOe U NMPOBOCHATUTENbHOE eiicTBre. OKHUCIEHHBIE
JIMIIONPOTEHHBI HU3KOH MJIOTHOCTH MOJABIISIOT CUHTE3
NO B TpoMOOIIMTaX, CTUMYIHUPYIOT UX arperaruro, 00-
pasoBanue TpomOokcaHa A2 W CEepOTOHMHA, MPUBOIL
K Pa3BUTHIO SHAOTEIMAIbHOM auchyHkumu [4], yTo
MOXET OOYCIIOBIIMBAaTh POCT YKECTKOCTHU CTEHKU CO-
CYIIOB II0 MEpE YBEJIMYEHHs CTa)ka CIIy>KObl B HMCCIIe-
JIyeMbIX KIMMaTHYeCKHX 30HaX.

[Tpu craxe coyx0b1 10 5 1et poct CAJl, BeposiTHO,
CBSI3aH C ONMCAHHOM BBILIE aKTUBALMEH M MOBpEXe-
HUEM SHIOTENUANBHBIX KJIETOK, NPUBOAALIMMU K Ia-
TOJIOTMYECKOMY OTBETY Ha)K€ Ha OOBIYHBIE CTHUMYJIbI
B BHJE Ba30KOHCTPHUKIMH, TPOMOOOOpa3oBaHuUs, YCH-
JIeHWs1 KJIETOYHOW Tpoiudepanny, THIepKoaryIsul
C BHYTPHUCOCYAMCTBIM OTIIOXKeHHEeM (puOpuHorena [2].
B pocre CAJl cBowo ponb TakkKe HUIPaeT pa3BUTHE
00I1€ero ajanTayoHHOIO CHUHAPOMA KaK yHUBEpPCaJlb-
HOTO MHAMKATOpa aJanTallOHHO-TTPUCIIOCOOUTETHHBIX
peakuuii opranusma [10].

OpHako TUN MyJAbCOBOM BOJIHBI, COOTBETCTBYIOLIUI
TUIy A, ECTKasi CTEHKa apTepUil HOSBIISETCS TOJb-
Ko crmycta Oonee wem 10 yer ciyxObl, 4TO CBHIE-
TEJIBCTBYET O CTPYKTYPHBIX IepecTpoiikax. Ilaromop-
¢donornyeckuil cyocTpaT TakoOM CTENEHH IKECTKOCTH
apTepUaIbHOTO pyclla — apTepUOCKIIEpO3, XapakTe-
PU3YIOIINICS TOCTENCHHBIM YMEHBIICHUEM B COCYIH-
CTOW CTEHKE COAEp)KaHWsA AJIACTHHA U TIOBBIIIEHUEM
KoJuiareHa [8]. DiacTuH sBIsieTCsl HAMOOJIee MHEPTHBIM
BEIICCTBOM B OpraHu3Me M 00JajaeT MepHoaoM Mo-
Jypacrnazia B HECKOJIBKO AECATHICTHH, OCKOIbKY €ro
MOJIEKYJIbl CTAaOMIM3UPOBAHbI MIONEPEUHBIMU CLIMBKA-
MH, HO MX pa3pylieHHe B pe3ylbTare INTEIbHOTO
BOCHAJICHUS O] IECTBUEM MaTPUYHBIX METAJIONPO-
TEWHa3 MpepacroiaraeT K MUHepaIu3aluy KaJlblueM
n pochopom [7].

WHTepecHo, UTO BIAMSHUE apKTHUYECKOTO U CpelHe-
Topbsi CyOTPONMMYECKOro THUIOB KIMMara Ha IOoKa3a-
TeIU CEepAECYHO-COCYANCTOW CHUCTEMBI HMEET MHOIO
o01iero, 4To, BEPOSITHO, CBS3aHO C HAPYLICHUEM yTHU-
JM3alMU KUCIOpOAa TKaHAMH, HaOnonaeMbIM B 000-

ux ciyvasx. JluteparypHble JaHHBIE CBUAETEIBCTBYIOT,
9TO MEepPEeCcTpPOika CHCTEMBI KPOBOOOPAIICHUS Y JIUII,
MHUTPUPOBABIINX B aPKTHYECKHUH OsIC, MPOTEKALT CTa-
nuiiHo, Gopmupyst dasy pecradbunmzanuu (1o 2 ner),
¢azy cradunuzauuu (0T 2 10 4 JeT), nepexonHbli me-
puox (ot 4 no 7-10 ner) u dasy wucromenus (6omee
10 mer) [9]. AmanTaiusi CHCTEM K DKCTPEMaTbHBIM
KIIMMaTHYECKUM YCJIOBHUSIM TPOTEKAET ACHHXPOHHO,
W BO BpEMSI CMEHBI aJlalTalliOHHBIX TIEPHOIOB Opra-
HU3M YeJIOBEeKa HaXOAMUTCS B paz0alaHCHPOBAaHHOM CO-
CTOSHHU. DTO COIIaCyeTCs ¢ AaHHBIMU, TTOTYYeHHBIMU
B HAIlleM HCCIICIOBAHNH.
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CBSI3aHHBIX C MyONUKaIMel HacTOSIIEH CTaTbu.
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WHAT IS THE CURRENT STATUS OF THE COVID PANDEMIC?
WHAT CAN/SHOULD WE DO AT THIS POINT?
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As a direct result of the mass vaccination campaign against COVID (in all age groups), humanity is likely to face a
threatening situation that could potentially become catastrophic. The mass vaccination campaign has caused multiple
increasingly contagious dominant variants of the SARS-CoV-2 virus.

The reason is the phenomenon of “immune escape”, neutralizing antibodies induced by the vaccine quickly cease their
function, and vaccine non-neutralizing antibodies can make the virus more contagious — a form of antibody-mediated
or “antibody dependent amplification” of the infection.

Thus, anti-COVID vaccines do not teach the innate immune system to fight the virus, but instead non-neutralizing vaccine
antibodies neutralize the innate immune system of those who are vaccinated. Vaccines against COVID do not contribute
to the formation of collective immunity, but, on the contrary, make the virus more contagious. The mass vaccination
campaign predisposes to “depletion of immunity” in vaccinated people. Vaccinated people (of all ages) are currently
repeatedly re-infected with SARS-CoV-2. The depletion of immunity decreases a vaccinated person’s ability to cope not
only with SARS-CoV-2 but with other infections, including EBV, CMV, herpes virus and even tuberculosis. To solve the
problem, it is necessary to put an end to simplistic and incorrect directives, to create conditions for a constructive dia-
logue between scientists and doctors who were responsible for the prevailing narrative about COVID and the policy of
combating it, and those scientists and doctors who challenged the prevailing narrative and its policies. We must also
encourage such dialogue among citizens — dialogue and demystifying education that will improve understanding of the
COVID situation, create consensus, and unite people in positive, constructive efforts to save lives and end this pandemic.
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KAKOBA TEKYLWAS CUTYALMA C NAHOEMUENA COVID?
YTO Mbl MOXEM M OO0/IXKHbI CAENATb HA 3TOM 3TANE?

© Pobept M. PeHHeboM

CaHkT-lNeTepbyprckuii rocyaapCTBEHHbIA NEAUATPUYECKUIA MeANUUMHCKMIA YHuBepcuTeT, CankT-etepbypr

J1na yumuposaHus: PeHHebom P.M. Kakosa Tekyllas cutyalms ¢ naHaemmneit COVID? YTo Mbl MOXKEM U I0/IKHbI CieNaTb Ha 3ToM aTane? //
Meamnatp. — 2023. - T. 14. — Ne 1. — C. 89-98. DOI: https://doi.org/10.17816/PED14189-98

Kak npsmMoi pesynbraT KamnaHMM MaccoBoi BakuuHaumm npotus COVID (Bo Bcex BO3pacTHbIX rpynnax) 4enoBeyecTBo,
BEPOSTHO, CTOJIKHETCS C YrpoXalowei CuTyaumei, KoTopas NOTEHLMANbHO MOXeT CTaTb KatacTpoduueckoi. KamnaHus
MaCCoBOWM BaKLMHALMKM CTana NPUYMHON Pa3BUTUS MPOAOSIKUTENBHON Ccepun BCe Honee 3apa3HbiX AOMMHAHTHLIX Bapu-
aHToB Bupyca SARS-CoV-2.

JTO CBA3aHO C TeM, YTO U3-3a eHOMeHa «MMMYHHOro nobera» HeWTpanusyLiMe aHTUTeNa, MHAYLMPOBaHHbIE BaKLMHOWM,
6bICTPO NepecTatoT ObITb HEWTPANM3YIOWMMU, @ BaKLMHANbHbIE HEHENTPANM3YOLLME aHTUTENa MOTYT cAenatb BUpYyC bonee
3apa3HbiM — GopMa OMOCPEeAOBAHHOIO aHTUTENAMU UMM «AHTUTEN03aBUCUMOTO YCUIEHUS» UHDEKLMN.

Takum obpasom, BakuuHbl npoTne COVID He yyaT BPOXAEHHY MMMYHHYH CUMCTEMY HOPOTbCS C BUPYCOM, @ BMECTO 3TO-
ro HeHeMTpanusywLlmMe BaKLUWHHbIE aHTUTENA HEWTPANU3YIT BPOXKAEHHY UMMYHHYI CUCTEMY TeX, KTO BAaKLMHMPOBAH.
Bakuuubl npotus COVID He cnocobcTByOT GOPMUPOBAHUIO KONNEKTUBHOIO MMMYHMUTETA, a, HaNnpoTUB, AeNalT BUPYC
6onee 3apasHbIM.

KamnaHusg MaccoBoi BakLMHALMM NpeapacnoniaraeT K KUCTOLLEHUIO UMMYHUTETA» Y BAKLMHUMPOBAHHbIX. BaKLUMHUPOBAHHbIE
oM (BCeEX BO3PaCTOB) B HACTosWEe BpeMs HEOAHOKPATHO MOBTOPHO 3apaxatotcs SARS-CoV-2.

McToweHe MMMYHUTETA NMPUBOAUT K TOMY, YTO BaKLUHUPOBAHHbIA YeN0BEK CTAHOBUTCS MeHee CMOCOBHbIM CMpaBMUTbLCS
He Tonbko € SARS-CoV-2, HO 1 ¢ apyrumu nHdekuunamu, sknodasa EBV, CMV, supyc repneca u paxe Tybepkynes.

[ns peweHus 3Tux npobnem Heo6XOAMMO MPEKPaTUTb MOJMb30BATbCS YMPOLLEHHbIMU WM HEMPABU/IbHbIMW OUPEKTUBAMMU
M CO34aTb YCNIOBUS ANS KOHCTPYKTMBHOIO AManora Mexay y4YeHbiMM U BpayaMu, KOTopble Obliv OTBETCTBEHHbLI 3@ Npeob-
napatowee nosecteoBaHve o COVID u nonutuky 60pbbbl C HUM, MU TEMU YYEHBIMU U BpayaMu, KOTopble BPOCHUIMN BbI3OB
€My M €ero nofuTuke. Mbl JOMKHbI TAaKXe MOOWPATb TakoW AMANOr Cpeau rpaxaaH — AManor v aeMuctTuduumpyiollee
o6pasoBaHue, KOTopble yny4ywaT noHnManume cutyaumm ¢ COVID, co3pafyT KOHCEHCYC M 06beaAnHAT NtoLel B MO3UTUBHBIX,
KOHCTPYKTUBHbIX YCUNUAX, YyTObbI COXPaHUTb XU3HU N NONOXNUTb KOHEL, 3TOMN naHoeMnun.

Kniouesble cnoBa: COVID-19; naHaeMus; BakUMHALMS; UMMYHUTET.

Mocrynuna: 14.12.2023 Opo6pena: 18.01.2023 MNpuuara k nevatu: 27.02.2023
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The serious situation facing humanity

As a direct result of the COVID mass vaccination
campaign (across all age groups), Humanity is likely
to face (possibly within a few months) a threaten-
ing situation that has the potential to be catastrophic.
The mass vaccination campaign has been responsible
for the development of a prolonged series of increas-
ingly infectious dominant variants of the SARS-CoV-2
(SC-2) virus; the campaign has caused the virus to
now be more virulent than at any time since the
beginning of the pandemic; and the COVID vac-
cines have undermined the immune competence of
individual vaccinees. As a result, Humanity is likely
to experience a major surge of SC-2 infections, and
this surge has the potential to cause a devastating
number of COVID-related hospitalizations and deaths.
The countries that could suffer the most will be those
that have been highly vaccinated. Unfortunately, the
individuals who could suffer the most will be those
who have been fully vaccinated and have received
booster doses of the vaccine. The people who will
be best able to weather an upcoming COVID storm
will be those who have never received COVID vac-
cination. (The scientific basis for the above statements
may be found in the references listed at the end of
this article) [12-14].

The above consequences of the mass vaccina-
tion campaign were predictable and could have been
avoided. What the promoters of the mass vaccination
campaign either did not adequately understand, did not
believe, or ignored is the scientific concern that it is
extremely dangerous to try to end an active, ongoing
pandemic, like the COVID pandemic, by implement-
ing a mass vaccination campaign that uses a vaccine
that is unable to prevent infection or transmission of
the virus and does not produce sterilizing immunity in
the vaccinee. Within a couple of months after imple-
mentation of the worldwide mass vaccination cam-
paign, Dr. Geert Vanden Bossche warned of the con-
sequences of such a mass vaccination campaign [17].

Dr. Vanden Bossche repeatedly explained, in great
scientific detail, that such a mass vaccination cam-
paign would, predictably, result in a prolonged series
of dominant SC-2 variants, each becoming more infec-
tious than its predecessors; and would result, eventu-
ally, in the inevitable emergence of an SC-2 variant
that is more virulent than all predecessors. This is due
to the predictable natural selection of viral variants
that are able to “escape” the immune pressures placed
on the virus at a population level by the mass vac-
cination campaign. Not only did Dr. Vanden Bossche
appropriately predict these consequences of the mass
vaccination campaign, but his predictions have also
turned out to be accurate. Dominant SC-2 variants

have become increasingly infectious; the most recent
variants have been shown to be more virulent in vitro;
and there is now emerging evidence that new variants
are more virulent in vivo. As predicted, and as its
promoters should have known, the mass vaccination
campaign has prolonged the pandemic and made it

much more dangerous [12-14, 17].

More specifically, Dr. Vanden Bossche has repeat-
edly warned that:

e Neutralizing antibodies induced by the vaccine
would quickly cease to be neutralizing, due to
“immune escape”. This was predictable and has
proven to be the case.

* Non-neutralizing antibodies induced by the vaccine
would cause conformational changes in the spike
protein that would facilitate viral entry into human
cells. That is, these vaccinal non-neutralizing anti-
bodies would render the virus more infectious —
a form of antibody-mediated or “antibody-depen-
dent enhancement (ADE)” of infection. This was
predictable and has proven to be the case.

* Non-neutralizing antibodies induced by the vaccine
have been temporarily providing some theoretical
protection from severe disease, by inhibiting den-
dritic cell-mediated trans-infection of the lower re-
spiratory tract and other internal organs. However,
due to the continued immune pressure placed on
the virus at the population level and the natural
selection expected with this, a variant will inevi-
tably emerge that overcomes this disease-inhibiting
(virulence-inhibiting) effect of the non-neutralizing
antibodies. This was predictable and is now pro-
ving to be the case.

Figure. Honoré Daumier’s depiction of Don Quixote (See note
at the end of the article)
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* The COVID vaccines do not teach the innate im-
mune system to fight the virus. Instead, the non-
neutralizing vaccinal antibodies sideline the innate
immune system of those who are vaccinated. This
sidelining of the innate immune system prevents
NK cells (a powerful component of the innate
immune system) from gaining competency that
normally occurs through valuable experience and
practice.

e The COVID vaccines do not result in sterilizing
immunity in those vaccinated (which is one reason
why vaccinated people are frequently becoming in-
fected and re-infected). Naturally acquired infection
can (and usually does) result in sterilizing immu-
nity. Herd immunity requires sterilizing immunity.

* The COVID vaccines do not contribute to herd
immunity. They do the opposite — they make SC-2
more infectious, increase the amount of SC-2 circu-
lating in communities, and interfere with develop-
ment of sterilizing immunity in the individual —
thereby, preventing development of herd immunity.

» The COVID vaccines “prime” the adaptive immune
system to reflexively respond to subsequent SC-2
exposure by producing (“recalling”) the same origi-
nal antibodies that were induced by the initial vac-
cination (“original antigenic sin”). This entrenched
“priming” results in loss of immune flexibility and
perpetuation of the above-mentioned harmful ef-
fects of the COVID vaccines — at both the indi-
vidual level and the population level [8].

e The mass vaccination campaign predisposes vac-
cinee’s to “immune exhaustion”. Vaccinated people
(of all ages) are now repeatedly becoming re-
infected with SC-2. This is because the COVID
vaccines are not neutralizing the virus, the non-
neutralizing Abs are actually facilitating infection
of cells, and large amounts of the very infectious
virus are now circulating throughout highly vac-
cinated communities, making it highly likely that
vaccinated people will become re-infected, over
and over. And each re-infection (as well as each
booster shot) results in an increase in the quantity
of “recalled” non-neutralizing infection-enhancing
vaccinal Abs [12-17].

When vaccinated people become reinfected (which
is now happening frequently, for the above reasons):
they are unable to rely on innate antibodies (which
have become sidelined by vaccinal antibodies) to di-
rectly neutralize and help clear the virus; they are
unable to rely on NK cells (which have also become
sidelined) to kill virus-infected cells; their vaccinal
neutralizing antibodies are no longer neutralizing,
due to immune escape (and are, therefore, ineffec-
tive); their vaccinal non-neutralizing antibodies are

facilitating entry of virus into cells (i.e. enhancing
infection); and the once-beneficial virulence-inhibiting
effect of the non-neutralizing vaccinal antibodies dis-
appears once a new variant overcomes that hurdle
and, thereby, becomes more virulent.

When a person becomes infected by a virus (like
SC-2) the immune system normally activates its in-
nate arm (e.g. innate antibodies and NK cells) and,
if needed, the adaptive arm — resulting in naturally-
acquired immunity to the specific virus. A quickly
acting component of the adaptive immune response
is the mobilization of NK-CTL (NK-like Cytotoxic
T Lymphocytes, which are a subset of CD8" cytolytic
T-cells — i.e. part of the adaptive immune system),
which quickly kill infected cells. When a vaccinated
person becomes repeatedly re-infected, thereby ne-
cessitating repeated activation of large amounts of
NK-CTL, key components of the immune system be-
come “exhausted”, or depleted. This is what is meant
by “immune exhaustion”.

Immune exhaustion then leads to the vaccinated
person being less able to handle not only SARS-CoV-2
and other glycosylated viruses that cause acute infec-
tion, but also other latent infections, including EBV,
CMY, herpes virus, even TB. This immune exhaustion
also renders the immune system more prone to auto-
immune mistakes and adversely affects the immune
system’s cancer surveillance capabilities — i.e., its
ability to recognize and kill early malignancies [17].

What would have happened if the COVID mass
vaccination campaign had never been implemented?

In the absence of the COVID mass vaccination
campaign, the COVID pandemic would have naturally
resolved within about 1-1.5 years. This is because a
sufficient level of herd immunity (due to naturally
acquired sterilizing immunity that developed as a re-
sult of naturally acquired infection) would have been
achieved within about 1.5 years. Yes, many people
would have suffered from COVID during those
1-1.5 years, but the cumulative number of hospital-
izations and deaths that would have accrued would be
far less than the number of hospitalizations and deaths
that have occurred since implementation of the mass
vaccination campaign, and this will be even more true
when the upcoming surge of a more virulent variant
takes its toll. In other words, when all is said and
done, it is likely that more total cumulative hospi-
talizations and deaths will have occurred during the
current vaccination-treated pandemic than would have
occurred in the absence of such a mass vaccination
campaign. Most likely, Humanity would have been far
better off if the current mass vaccination campaign
had never been implemented [3, 6].
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What are we about to experience?

Unfortunately, the promoters of the mass vacci-
nation campaign have not listened to the explana-
tions and warnings provided by Dr. Vanden Bossche.
Instead, they have declared his concerns to represent
“misinformation/disinformation”, and they have gone
to great lengths to prevent healthy, scientific dialogue
regarding these concerns. As a result, within a mat-
ter of a few months, we will likely see an major
surge of infections with a dominant SC-2 variant that
is not only extremely infectious but also more viru-
lent — potentially devastatingly virulent. This variant
will be resistant to the COVID vaccines, including the
“new, updated bivalent” vaccine. The concern is that
enormous numbers of people will become infected
with and transmit this variant; there is potential for
huge numbers of people to develop life-threatening
illness (particularly people who are fully vaccinated
and boosted); and there is potential for catastrophic
numbers of people to die. This life-threatening surge
could develop very quickly, at a population level; and
at the individual level it is likely that many people
could rapidly become severely ill [1].

Who will be most vulnerable?

Those who have been fully vaccinated and have
received booster doses of the vaccine — particularly
elderly, but not just the elderly — will be at greatest
risk of severe illness and death. Why will they be so
vulnerable? Because of the already-discussed conse-
quences of the COVID vaccines:

* The new SC-variant will be resistant to the vaccinal
neutralizing antibodies.

* The new variant will also be resistant to the vacci-
nal non-neutralizing virulence-inhibiting antibodies
that once provided some protection against severe
disease.

* The non-neutralizing vaccinal antibodies will, how-
ever, continue to make SC-2 variants more infec-
tious (via ADE), including the new variant that is
intrinsically more infectious.

* The vaccinal antibodies will sideline the vaccinee’s
innate immune system — which means the vac-
cinated person will not be able to benefit from the
valuable and quick help that innate antibodies and
NK cells normally provide.

* The vaccinal “priming” of the adaptive immune
system has rendered the vaccinated person less able
to develop new variant-specific antibodies.

* The vaccinated person will be vulnerable to “im-
mune exhaustion” [2, 3, 10].

Who will be least vulnerable?

Those who have never received COVID vaccina-
tion will be least vulnerable, particularly if they are
also otherwise in good health. Why will they do better
than the vaccinated?

e Their innate immune system (innate antibodies and
NK cells, etc.) will not be impaired (sidelined) by
vaccinal antibodies — which means their innate
antibodies and NK cells will be fully available to
help contain and clear the infection — so much so
that the adaptive immune system might not need
to be recruited.

o If needed, the unvaccinated person’s adaptive
immune system will be fully able to produce new
variant-specific antibodies — unlike the vaccinated
person whose immune system has been “primed”
(“irreversibly programmed”) to reflexively respond
to new variants with the same old outdated anti-
Wuhan strain antibodies (“original antigenic sin”),
which interfere with successful development and
function of new, updated antibodies. (It is important
to realize that once a person has become vaccinated,
they cannot become de-vaccinated. Vaccination is
irreversible.)

* The unvaccinated person will not be burdened with
“infection-enhancing” non-neutralizing vaccinal
antibodies that facilitate entry of virus into cells
and, thereby, render vaccinees more susceptible to
infection.

e If the unvaccinated person has been naturally
infected with SC-2 in the past, the immunity
developed at that time will help considerably when
that person becomes infected with the new more
virulent variant — and that person will be able to
develop antibodies to the new variant. This is much
less the case with vaccinated people.

* The unvaccinated person will be able to respond
normally to other glycosylated viruses.

* The unvaccinated person’s immune system will not
become “exhausted” [5, 7, 16].

Is it possible that the upcoming surge will not
be as catastrophic as Dr. Vanden Bossche has
predicted?

Although it is very possible that the upcoming
COVID surge will be as devastating as Dr. Vanden
Bossche predicts, there are some reasons for hope that
the surge might not be as catastrophic as he fears.

Naturally acquired immunity against COVID is
vastly superior to COVID vaccinal immunity. During
the first 9—12 months of the pandemic, before the
COVID vaccines were rolled out (the roll-out occurred
in December 2020), it is possible that many people
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contracted SC-2 (including asymptomatic infection)
and developed considerable naturally acquired im-
munity to it. If so, such people, despite subsequently
becoming vaccinated, will be better off (because they
have at least some naturally acquired immunity, par-
ticularly innate immunity) than people who had no
exposure and/or developed no natural immunity prior
to vaccination.

Unfortunately, the promoters of the mass vacci-
nation campaign never bothered to develop adequate
testing to determine the extent to which people, prior
to vaccination, had already acquired natural immu-
nity against COVID. Adequate testing for this requires
more than testing for antibodies (e.g., more than test-
ing for antibodies against nucleocapsid). For example,
testing of NK cell competency against SC-2 would
also be necessary. A profile of the extent to which a
given person had already developed naturally acquired
immunity against COVID, prior to being vaccinated,
could have been developed and would have been ex-
tremely helpful, but has not been available and is
still unavailable.

So we do not know how many people who have
been vaccinated already had good naturally acquired
immunity prior to their vaccination. If a considerable
percentage of vaccinated people did, in fact, already
have good naturally acquired immunity prior to vac-
cination, then those people will be better off than those
who had not developed good naturally acquired im-
munity prior to vaccination. Unfortunately, we do not
know how large this percentage is. If it is quite large,
then the upcoming surge might be less catastrophic
than anticipated, at least for those who had developed
naturally acquired immunity prior to their vaccination.
It may be wishful thinking, however, that this is a
large percentage. It is a shame that this percentage is
unknown and that it is not possible for individuals to
find out if they are among such a percentage.

Another hope would be that a significant percent-
age of vaccinated people failed to mount a signifi-
cant immune response to the vaccine — i.e., they did
not experience a “take” of the vaccine. Such people,
despite being “vaccinated”, might have an immune
status (regarding COVID) that is similar to or even
the same as that of the “unvaccinated”. Unfortunately,
this percentage is unknown.

It is possible that people who received only the
initial two vaccine doses (or just one in the case of
the J & J vaccine) and no subsequent “booster” doses
will be better off than people who have received one
or more booster doses. The people who will be in the
worst position will be those who have had more than
one booster dose and, on top of that, have taken the
new bivalent vaccine (which will not be effective and

will only make matters worse, at both an individual
and a population level).

Another hope would be that the human immune
system possesses even more genius than we have
dared imagine and will somehow figure out a way
to protect all of us, even the fully vaccinated, de-
spite the mess that the vaccines have created. That
is, the immune system might creatively figure out a
way to overcome the harmful effects of the vaccines.
This hope, and the other hopes mentioned above,
might represent wishful thinking. However, these
hopes are not inappropriate and are certainly worth
rooting for. Personally, I am hopeful. There is a limit
to how accurate scientific predictions can be — even
the most thoughtful, rational, and scientifically sound
predictions [12-17].

Beware of a new prevailing narrative

When the upcoming worrisome surge occurs, the
promoters of the prevailing narrative and its mass
vaccination campaign will likely craft the following
new narrative. They will likely claim that the surge
has occurred because the public was influenced too
much by “irresponsible” purveyors of “misinformation
and disinformation” who, “deplorably, undermined the
messages of the CDC, WHO, and the White House

COVID Task Force — including the message to get

vaccinated. The promoters of the prevailing narrative

will likely claim that the result of this disinformation
was that:

*  “Too many people refused to believe that this virus
was as serious and life-threatening as we have told
them throughout the pandemic.”

*  “Too many people did not become vaccinated at all
or failed to become completely vaccinated — i.e.,
there was too much “vaccine hesitancy.”

* “Irresponsible purveyors of disinformation have
caused too many people to lose trust in the scien-
tific integrity, motivations, wisdom, and experience
of the CDC/White House COVID Task Force and
its mass vaccination campaign. Too many people
were unwilling to ‘follow the science’.”

* “People became too lax, too complacent, too impa-
tient, too unbelieving regarding the need for social
distancing, masks, avoidance of crowds, and other
mitigation measures.”

* “This threatening surge would not have happened
if all had become vaccinated. We relented to social
pressures to relax mitigation measures. We should
not have relented so much.”

* “Because of the above consequences of deplorable
disinformation, we are now in this mess.”

» However, the attempt to blame the current crisis on
the above is mis-informed on all accounts:
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This situation has occurred because of the mass
vaccination campaign, not because of too little
vaccination or because of too little compliance with
mitigation measures. The pandemic would likely
have ended after 1-1.5 years if neither the mass
vaccination campaign nor extensive mitigation
measures had been implemented, and it is likely
that fewer cumulative hospitalizations and deaths
would have occurred, compared to what has oc-
curred to date and will further occur.

During the first several months of the pandemic,
excessive fears were deliberately stoked. The extent
of those fears were unwarranted then. But now,
because of the mass vaccination campaign, great
concern is warranted. Humanity was not confronted
with an extremely virulent strain of SC-2 prior to
implementation of the mass vaccination campaign
but will soon likely be confronted with a poten-
tially devastating virulent strain — because of the
mass vaccination campaign.

Extensive mitigation measures were not warranted
or wise during the early months of the pandemic
but may become warranted now, at least to some
extent for some groups of people (like the elder-
ly) — thanks to the adverse effects of the mass
vaccination campaign.

The Public has lost trust in the CDC, White
House COVID Task Force, the WHO, et al for
good reasons. Since the beginning of the pandemic
the CDC et al have misled the public. They have
failed to properly and accurately educate the pub-
lic. They have provided conflicting and scientifi-
cally inaccurate information. They have not been
transparent and honest with data. They have de-
monized, even censored and punished, those sci-
entists and physicians who have tried to properly
educate the public. They (the CDC, et al) have
been the purveyors of harmful misinformation and
disinformation.

Those thoughtful and courageous scientists and
physicians who responsibly warned of the det-
rimental effects of the vaccines and urged early
treatment were correct.

What can/should we do at this point?
There are several proactive, protective actions that

we can and must take — individually and collectively:

Thorough, accurate, honest, scientifically sound,
understandable, and demystifying patient education
about COVID must be provided to the public —
particularly regarding COVID vaccination. To date
this has not been provided by the promoters of
the prevailing narrative and its mass vaccination
campaign — but this can be corrected.

The Public must be helped to understand that the
problem we are currently facing — the continuing
appearance of a succession of new dominant SC-2
variants that have become increasingly infectious
and will soon become worrisomely virulent, espe-
cially for the vaccinated — is profoundly serious.
They must realize that this problem has been cre-
ated by the misguided, scientifically unsound mass
COVID vaccination campaign. That mass vaccina-
tion campaign must, therefore, be stopped, includ-
ing the new “updated bi-valent vaccines”.

The adverse effects that the COVID mass vaccina-
tion campaign has had on the evolutionary biology
of the SC-2 virus (the predominance of more infec-
tious and more lethal variants) is the major reason
and is sufficient reason, all by itself, for immedi-
ately shutting down the entire vaccination campaign.
On top of that reason are the many adverse effects
the vaccines have had on individuals — abnormal
clotting, myocarditis/pericarditis, neurologic disease,
etc. Those side effects, on individuals, are also suf-
ficient reason, by themselves, for immediately shut-
ting down the vaccination campaign.

We must now shift to preparing for an emphasis
on anti-viral therapy, using anti-viral agents with
the best-known benefit/risk ratio.

For those who become infected, early (and accu-
rate) outpatient diagnosis (with disclosure of PCR
Ct values and verification of COVID by genomic
sequencing) and early (immediate) outpatient treat-
ment with safe, effective, accessible, and affordable
anti-viral therapies will help prevent escalation of
disease. Such therapies have been used successfully
by many physicians throughout the world.

For those who develop a hyperimmune/hyperin-
flammatory reaction (usually during the second and
third weeks of illness, but possibly much sooner
with new more virulent variants), prompt and ap-
propriately aggressive immunosuppression (with
corticosteroid and anti-cytokine therapies) will be
critically important.

When a highly infectious and highly virulent
variant appears, particularly in highly vaccinat-
ed communities/countries/populations, it may be
necessary to treat virtually everyoneprophylacti-
cally, or at least when they become infected, with
prompt safe, effective, accessible, affordable anti-
viral therapy (at appropriate doses), perhaps for
several weeks, in an effort to thoroughly reduce
the viral infectious pressure in these populations/
communities and to interrupt the vicious cycle of
high infectious pressure causing enhanced immune
pressure on the viral life cycle and, hence, driving
immune escape.

@ [Negmartp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

elSSN 2587-6252



96

OB30PbI /REVIEWS

Good exercise, good nutrition (including immune-
supporting nutraceuticals), fresh air, sunshine, and
good emotional health (including reduction of
COVID-related mystery, confusion, and cognitive
dissonance) will help optimize people’s immune
systems, particularly their innate immune systems.
The angst of confusion, mystery, and frustration is
counter-therapeutic. De-mystification and “having a
specific proactive plan” are therapeutic.

When the highly infectious and highly virulent
variant appears, particularly in highly vaccinated
communities/countries/populations, it may be nec-
essary to consider moving elderly folks (particu-
larly those who are most vulnerable) out of nursing
homes/retirement homes into single family dwell-
ings, to the extent possible/practical — or to des-
ignated COVID facilities that are properly staffed
and protected.

It is important for physicians, health care offi-
cials, politicians, and citizens to appreciate the
great complexity of the COVID situation. Simplis-
tic understandings that are not rooted in a deep
appreciation of the complexities of immunology,
virology, vaccinology, evolutionary biology, and
epidemiology are potentially dangerous and should
be avoided. For example, the simplistic and mis-
leading statement that the vaccines are “exceed-
ingly safe and very effective; get vaccinated!
It’s your social responsibility; our patience is grow-
ing thin!” is scientifically incorrect, dangerous, di-
visive, and abusive. These simplistic and wrong
directives need to stop.

It is critically important that the scientists and
physicians who have been responsible for the pre-
vailing COVID narrative and its policies engage
inrespectful, healthy scientific dialogue with those
scientists and physicians who have challenged the
prevailing narrative and its policies. To date there
has been very little such dialogue, despite pleas by
Dr. Vanden Bossche and others for such dialogue.
This must change. If Dr. Vanden Bossche is wrong
in his understandings and concerns, this needs to
be established through thorough scientific dialogue.
If the promoters of the prevailing COVID narra-
tive have been wrong, especially regarding their
COVID vaccination campaign, this needs to be
established through thorough extensive scientific
dialogue.

I would like to again emphasize that I would much
prefer that the issues discussed in this article be ad-
dressed by a representative panel of physicians and
scientists with exemplary expertise in immunol-
ogy, virology, vaccinology, evolutionary biology,
and epidemiology who would engage in respectful

scientific video-archived dialogue about these ques-
tions. Physicians, including me, need and deserve
that help. Citizens and physicians could then view
and listen to that dialogue and decide whose ex-
planations make the most sense and whose recom-
mendations seem wisest.

» Unfortunately, most physicians have either support-
ed the prevailing COVID narrative and obediently
executed its policies or, if they have disagreed with
the prevailing narrative and its mass vaccination
campaign, they have remained silent. It is impera-
tive, now, for physicians to do their homework and
speak up — for the sake of science, medicine, their
patients, and Humanity.

* In addition to promoting respectful, healthy, sci-
entific dialogue among health care professionals,
we must also promote such dialogue among citi-
zens — dialogue and demystifying education that
will elevate understanding of the COVID situation,
create consensus, bring people together, and unite
people in positive, constructive efforts to do what
is needed to preserve lives and end this pandemic.

o It is important that the “vaccinated” and “unvac-
cinated” not be pitted against each other. This has
not been a “pandemic of the unvaccinated”, nor is
it helpful to view it as a “pandemic of the vac-
cinated”. It is a pandemic that has been prolonged
and made worse by a misguided mass vaccination
campaign. Vaccinated and unvaccinated citizens
should kindly and sensitively work together to
correct the many mistakes that have been made
in the management of this pandemic.

* Finally, it should be realized that it is very unlikely that
the White House COVID Task Force, the CDC, FDA,
NIH, WHO, the medical establishment, pharmaceuti-
cal companies, and the conventional media (CNN,
e.g.) will honestly acknowledge and correct the mis-
takes they have made. More likely, they will espouse a
new narrative, like the new false narrative mentioned
earlier, and try to avoid accountability. Correction
of these mistakes, therefore, will likely depend on
the careful homework and thoughtful advocacy
and altruism of ordinary citizens [2, 4, 5, 9, 10].
Note. The painting at the beginning of this article is

Honore Daumier’s depiction of Don Quixote. There is

a North American view of Quixote and a Latin Ameri-

can view — the latter representing a more accurate

interpretation of Cervantes’ message (in my opinion).

In North America, Quixote is stereotypically
viewed as a lovable, well-meaning person who is,
however, laughably out-of-touch with reality, “tilting
at windmills” — a person who excessively believes
in human goodness and, with paranoid zeal, foolishly
tries (in predictable vain) to right wrongs.
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In Latin America, Quixote is a symbol of people
who, thankfully, are “crazy” enough to believe in hu-
man goodness, to believe that righting of wrongs is
possible, and to believe in enthusiastically trying to
create more Social Beauty. In Latin America, it is
deemed foolish and paranoid to not believe in human
goodness, to not seek the righting of wrongs, and to
not try to create Social Beauty.

Quixote did his homework and thought for himself,
creatively and altruistically so. Those who have re-
sponsibly challenged the prevailing COVID narrative
and its mass vaccination campaign are “the Quixotes”
of our time.

It is not Quixote who is foolish. It is the promoters
of the prevailing COVID narrative and its dreadfully
mis-guided mass vaccination campaign who are con-
fused and out of touch with reality.

The COVID situation is no laughing matter.
We can and we must right all of the COVID wrongs —
particularly the mass vaccination campaign and the
demonization and censorship of scientific opinions that
challenge the prevailing narrative.
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POJIb PEHMH-AHFMOTEH3MH-AJ'Ib,D.0CTI§POHOBOI71 CUCTEMbI B PA3SBUTUU
CEPAEYHO-COCYAUCTHIX OCNOXHEHUU NPU COVID-19

© M.M. 3abexunHckui, A.A. CemeHoBa

CankT-lMeTepOyprckuit rocynapCTBEHHbI NeauaTpuYeckuini MeauuUmMHcKkuin yuueepeutert, CaHkT-lNetep6ypr, Poccus

Ana yumuposaHus: 3abexmHcknit M.M., CemeHoBa A.A. Ponb peHUH-aHTMOTEH3WH-a/1b[lOCTEPOHOBO CUCTEMbI B Pa3BUTUM CEPAEUHO-
COCYAMCTbIX OCNOMHEHMI npu COVID-19 // Neanatp. — 2023. — T. 14. — Ne 1. — C. 99-118. DOI: https://doi.org/10.17816/PED14199-118

B nepuopn naHgemuu, BbizBaHHOM SARS-CoV-2, BbISICHMNOCH, YTO CepAEeYHO-COCYAUCTble 3aboneBaHUs SBASKOTCA BaXKHbIM
¢dakTopom pucka passutus COVID-19. B 1o xe BpeMs OKa3anocb, YTO Y NALMEHTOB, He CTPaAaBLUMX CepAeYHO-COCYANCTOM
natonorueit Ao 3apaxeHus SARS-CoV-2, 4acTo BO3HMKANM CEPAEYHO-COCYAUCTbIE OCNOXHEHUS B BUAE MUOKAPAWUTOB, apUT-
MWI, CepaeYHON HeL0CTaTOYHOCTU. Ype3BblyaiHO akTyaNbHbIM NPeACTaBAAETCS BbISCHEHME NAaTOreHeTUYECKUX MEXAHU3MOB,
obycnosnuBatowwmx B3aumoceasb COVID-19 u cepaeyHo-cocyaucToi natonorun. AHanu3 AaHHbIX HayYHOM NUTepaTypbl faeT
OCHOBAHM$ Nonarathb, YT0 AUCOANAHC B pEHUH-aHTMOTEH3UH-anbAoCcTepoHoBON cucteme (PAAC), BbipaxkatoLLMiCcs B runepnpo-
[yKUMK aHrnoteHsuHa-1l (AHr-1l) n peduuute anrnoteHsuHa 1-7 (AHr 1-7), onpenensercs Kak BaHOe CBS3yOLLe MaToreHe-
TMYeckoe 3BeHO, obycnosaneatolee komopbuaHocte COVID-19 u kapamoBackynspHoi natonorum. CornacHo COBpeMeHHbIM
npeactasneHmam PAAC cunTaeTcs C/IOXHOW, MHOrOKOMMOHEHTHOM, MHOrOYpOBHEBOM, ABYXOCEBOM CMCTEMOW, obnapato-
e Kak Kapauo- U Ba3onpoTekTuBHbIMU (ocb AM®M-2/AHrl-7/MasR), Tak u Kapamo- M BasonoBpexaarwmnmu sddekTamu
(ocb AN®/AHr-II/ATIR). Y nauneHToB € CepLevYHO-COCYAMCTbIMM 3aboneBaHWaMM, Kak NpaBuio, yxe umeetcs AucbanaHc
PAAC, xapakTepu3yWwnics rmnepnpoiykumnen «kappamotokcuyHoro» Awr-1l. KopoHaBupyc, B3anMOAeNCTBYS C aHrUOTEH-
3uHNpeBpawawwmm depmeHToM 2 (AMND-2) — BaXKHbIM KOMMOHEHTOM KapauonpoTekTuBHOM ocu PAAC — u cHuxas
€ro KO/IMYeCcTBO M aKTUBHOCTb, YCMNIMBAET 3TOT AuMcOanaHc, 4to ycyrybnset nopaxeHue cepLeyvHO-COCYAUCTOM CUCTEMBbI.
Kpome 3toro, ancbanaHc PAAC MoxeT npuBoauTb K AMcHanaHcy B KanaMKpeuH-KMHUHOBOW CMCTEME C HAKOMIEHWEM MOBbI-
LatoLLero COCyAMCTYH NpoHuuaeMocTb des-Arg9-6paauKnHMHA, NOTEHUMPOBATL BOCMANeHMe, CO34aBaTh NPeAnoChIIKK ANs
passutus COVID-19-accounMmnpoBaHHOM KoarynonaTMm M oCTpOro pecnMpaTopHOro AMcTpecc-cMHapoma. B natoreHeTuyeckom
Tepanuu KOPOHaBMPYCHOW MHOEKLUKU, OCIOKHEHHOW MOPaXKEHUSIMU CepAeUYHO-COCYAUCTON CUCTEMbI, MOXET OKa3aTbCs Le-
Necoo6paszHbiM MCMOAb30BAHME JIEKAPCTBEHHbIX CPeAcTB, KOPPeKTUMpYLWMX nameHeHns 8 PAAC.

KntoueBblie cnoBa: peHUMH-aHIMOTEH3UH-anbaocTepoHoBas cuctema; COVID-19; ceppeyuHo-cocyamcTole 3aboneBaHus.
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THE ROLE OF THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM IN THE
DEVELOPMENT OF CARDIOVASCULAR COMPLICATIONS IN COVID-19
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During the pandemic caused by SARS-CoV-2, cardiovascular disease has been found to be an important risk factor
for COVID-19. At the same time, it turned out that patients who did not suffer from cardiovascular pathology before
infection with SARS-CoV-2 often had cardiovascular complications in the form of myocarditis, arrhythmias, and heart
failure. It is extremely important to elucidate the pathogenetic mechanisms that determine the relationship between
COVID-19 and cardiovascular pathology. Analysis of the data of the scientific literature suggests that an imbalance in the
renin-angiotensin-aldosterone system (RAAS), expressed in the hyperproduction of angiotensin Il and the deficiency of
angiotensin 1-7, is an important factor in the pathogenetic link that causes comorbidity of COVID-19 and cardiovascular
pathology. According to modern concepts, the RAAS is a complex, multicomponent, multi-level, two-axis system that
has, both cardio- and vasoprotective (ACE2/Angl-7/MasR axis) and damaging effects on the heart and blood vessels
(ACE/Ang II/AT1R axis). Patients with cardiovascular diseases, as a rule, already have an imbalance of the RAAS, character-
ized by hyperproduction of “cardiotoxic” angiotensin Il. Coronavirus, interacting with ACE2 — an important component of
the cardioprotective axis of RAAS, and reducing its quantity and activity, increases this imbalance, which aggravates the
damage to the cardiovascular system. In addition, an imbalance of RAAS can lead to an imbalance in the kallikrein-kinin
system with the accumulation of vascular permeability-increasing des-Arg9-bradykinin, potentiate inflammation, create
prerequisites for the development of COVID-19 associated coagulopathy and acute respiratory distress syndrome. In the
pathogenetic therapy of coronavirus infection, complicated by lesions of the cardiovascular system, it may be advisable
to use drugs that correct changes in the renin-angiotensin-aldosterone system.
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Omunemus COVID-19, oxBartuBmiass MUp C Haua-
na 2020 r., mocTaBWIIa Iepe] MEIUIIMHCKAM CO0O0IIe-
CTBOM TIIENBIA PSIJT OCTPBIX BOMPOCOB, OT pEIICHHA
KOTOPBIX 3aBUCHUT XXH3Hb M 3/I0POBHE MHOIOYHCIICH-
HBIX manueHToB. OOMH M3 TaKWX BOMPOCOB KacaeT-
Cs MEXaHHW3MOB TIOPAXEHHUS CEPACYHO-COCYANCTOMN
CHCTEMBI TIpH HOBOH KOPOHABUPYCHOW WHQEKIINH
[4, 9, 10, 15, 16, 135]. C pemieHuemM 3TOr0 BOMpOCa
HEepa3pbIBHO CBsi3aHa pazpaboTka 3PpQeKTUBHBIX METO-
JI0B JleueHus cepaedHo-cocyaucroi naronorun (CCII)
npu COVID-19.

ONuaeMHOoIOr14eCKUe UCCIEOBAHMS, IPOBEACH-
Hble BO BpeMs NaHIEMHUH, MMOKa3alH, 4TO CEepAeUHO-
cocynucteie 3a6omeBanus (CC3) SBIAIOTCS Ba’KHBIM
¢dakropom pucka passutust COVID-19 [1, 5, 50, 67,
87, 136, 138]. Tak, aprepuansuas runepreHsus (Al)
acCcOLIMUPOBAJIACh C IByKPATHBIM YBEJIUUYEHUEM PUCKA
CMEpPTH OT KOPOHABUPYCHON MH(EKIINH B CPAaBHEHUHU
C ManueHTaMu Oe3 Hee, IPUYEM Cpeld MalHeHTOB
¢ Al 3HaunTenbHO OoOJiee BHICOKHI YpPOBEHBH CMEpPT-
HOCTH OBL B IpyIIe, KOTOpas He Mojydalla aHTUlHU-
nepTeH3uBHyo Tepanuio (7,9 % npotus 3,2 %) [67].
AT, caxapublii 1uabeT, nmemMudeckas 00Ie3Hb cepl-
La B aHaMHe3e Mpeapacroyiaraid K Pa3BUTHIO Ts-
KEJIBIX TPOMOOTHYECKHX OCJIOKHEHUH y OOJIbHBIX
COVID-19 [5, 7, 11, 20, 21, 23, 30, 33, 41, 134].
B T0 e BpeMs BBIICHWIOCH, YTO y TAI[UEHTOB,
He ctpanaBmux CC3 no 3apaxenus SARS-CoV-2,
B xone mnepeHecenus COVID-19 mosBusnucs cep-
JEYHO-COCYIUCTBIC OCJIOKHEHUS B BUJIE MHOKAP/NTA,
COINPOBOXKIABIIETOCS MOBBILIEHUEM YPOBHSA TPOIIO-
HuHa | (12-28 % manmenrtoB), aputmuii (9—17 %)
U OCTpoH cepaeuHoit HegocTtarounoctu (3—-33 % mna-
nueHToB) [2, 12, 28, 75, 87, 88, 113, 133]. 12-net-
HHe HaOJIomeHus 3a 25 malnueHTaMu, TepeHeCIIIMHI
KopoHaBupycHyto uHpekmuio B 2003 T., BBISIBHIA
HaJu4he KapAHOBacKYyIsIpHOW maronorun y 44 %
niepeboneBmux [138].

AHanmm3 SNUIeMHUOJIOTMYECKUX JaHHBIX TOKa3bIBACT,
gto CCIT m COVID-19 MoryT OBITH CBSI3aHBI MEKIY
€000 M B3aUMHO YTSDKEJSATH YT Apyra. Y YuThIBad,
yT0 BXOIHBIMH BopoTamu SARS-CoV-2 (kak u Ko-
poHaBUpyca, BBI3BABIIETO SMHIEMHYECKYIO BCIIBIII-
Ky B 2003 1) sBIseTCS aHTHOTEH3WHIPEBPAIIAIOIIHA
dhepment 2 (AIlD-2) — BaxHBIN KOMIIOHCHT PEHUH-
AHTUOTEH3MH-abIocTepoHoBoil  cucteMbl  (PAAC)
[3, 6, 13, 14, 26, 70, 89, 92, 124] u, npuHuUMas
BO BHMMaHHME MHOTOYHUCICHHBIC JKCIIEPHUMEHTAJIbHbBIC
1 KIMHUYECKUE JIaHHbIE, CBUIETEIbCTBYIOUINE O BaX-
HOM ponmu nmucOananca PAAC B kapanoBacKyIspHOU
natoyoruu [17, 27, 36, 37, 40, 85, 101, 105], MmoxHO
MPEANONIOKUTh, YTO UMEHHO u3MeHeHus: PAAC sBis-
IOTCSI CBSI3YIOLMM TAaTOI€HETHYECKHM 3BEHOM MEKIY
COVID-19 u CCII. B nmacrosmem 0030pHO-aHATUTH-

YECKOM HCCJICJOBAHUU MBI TONBITAINCh HAa OCHOBE
JIAHHBIX HAYYHOI TUTEepaTypbl U3YYUTh U COTIOCTABUTh
mmMerernst PAAC ipu COVID-19 u CC3, o60ocHOBaTH
3HadeHue aucOananca PAAC kak CBsI3yIOIIEro 3BeHa
MEXJly KapIuOBaCKYJISPHOM MaTOJOTHEeH M KOPOHABU-
PYCHOI MH(EKITUEH.

IBoouus npeacrapiennii o PAAC: ot mpo-
CTOll cHCTeMBI € OJHO3HAYHBIM, MPeUMYIEeCTBEH-
HO TNPeCcCOPHBIM JeiicTBHEM, 10 MHOIOYpPOBHeBOW
U MHOTOBEKTOPHOIl CJIOKHOI CHCTeMBbI € pa3Ho-
HANpPaBJIeHHbIMH M TOHKO cOAJaHCHPOBAHHBIMHU
KPaTKOCPOYHBIMHM M J0JTOCPOYHBLIMH 3P dexTamMu

Co BpemeHM OTKpeITHs peHuHa B 1898 r. BbInaro-
mMes 1mBeAcko-puackuM dusnonorom R. Tigerstedt
B coaBTOpCTBE ¢ ero ydeHukoM P.G. Bergman [121],
MOJIOKUBIIUM Havayo uccienoBanuio PAAC, mpen-
CTaBJICHHUSI O MEXaHH3MaX, KOMIIOHEHTax U d(pQeKTax
9TOH CHCTEMBI TpEeTepIieiy 3HAYUTEIbHbIC H3MEHEe-
Hus. Robert Tigerstedt BBOmMI SKCTpaKTHl TOMOTeE-
HU3MPOBAaHHBIX TIOYEK KPOJHMKAM ¥ HAOJIOAall TMOBHI-
IIEHHE CUCTEMHOTO apTepuayibHOro namieHus (AJl).
VY4eHblil yCTAaHOBUWII, YTO TOJBKO SKCTPAKTHI KOPHI IO-
YeK, & He MO3TOBOTO BEIIECTBA, BBI3BIBAIOT ATH (-
¢dextel. OH Tak)Ke TEHUAIBHO TPEIIIOIOKHII, ITO TPO-
IYKIMsT peHHHA UTPaeT BAXXHYIO POJIb B MEXaHM3Max
pasBUTHS THIIEPTPOPUH MHUOKap/a JIEBOTO JKEITyd0uKa
[38, 121]. Kak 3T0 4acTo ObIBaCT B ICTOPUU HAYKH, OT-
KpPBITHE PEHHMHA, B CHUIY IIEJIOTO psla OOCTOSTENLCTB,
okoio 40 et ocTtaBanock 0e3 JOKHOTO pasBUTH [38].
N Tonpko B koHie 30-x romoB XX B. IBE HE3aBHUCH-
Mble TpYIIBl HccaenoBareneid Bo maBe ¢ E. Braun-
Menendez u 1. Page [96, 103] Ha skcnepuMeHTab-
ot momenmn A" H.J. Goldblatt [71] BHOBH OTKpBLIH
PEHHH, OMpPEIeNnB, YTO STO JH3WUM, OTIIETUISIONINI
nentua ot cyocrpara. IIpoaykT neiicTBusi peHHHA,
obnafaromuii mpeccopHbIM dPQPEKToM U MepBOHAYATb-
HO MMEHOBABIIIUICS TUTIEPTEH3MHOM WITH aHTHOTOHHUHOM,
OBUT B KOHEYHOM HTOTC¢ Ha3BaH aHTHOTEH3WHOM [38].
B 50-e rompt XX B. Obut OTKPBHITBI 2 (OpPMBI aH-
ruoteHsuHa: aHruoreHsuH | (Anr-I) w adruoren-
sud Il (Amr-II) [115], a B 60-e, Omaromaps paGoram
J.H. Laragh u coasr. [90], 6pu10 mToKa3ano, 4to AHT-II —
3TO TPOPUYECKHA TOPMOH ISl CEKPEIHH allbIocTe-
pona. Takum o0pa3oM, K Hadajdy BTOPOIl IOJOBHHBI
XX B. CIOXKWIMCh TAaK HAa3bIBa€MbIE€ KJIACCUYECKHUE
npencrasineHus o PAAC. CornacHo 3TUM IpencTaBie-
HusaM aktuBauusi PAAC, BO3HUKAIOIIASI NPU UILEMHU
MOYeK, HM3KON KOHLEHTpaluu Na, akTUBalUd CUM-
MaTUYECKOM HEPBHOM CHCTEMBI, IPUBOAUT K 3aIlyCKYy
MOCJIEI0BATEIbHOCTH  MPOTEOIMTUYECKUX — PEaKIUii
(anrumorensuHored — AHr-1 — Aur-I1l) ¢ oOpaszoBanuem
ocHOBHEIX 3¢dekropoB — AHT-II u ampnocrepona,
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Puc. 1. PeHMH-aHrMOTEH3MH-a/IbA0CTEPOHOBAsA CUCTEMA — CJIOXKHAA AByxoceBas cucteMa. Ocb [ANM/Ang-11/AT1R] o603HaueHa TeMHO-

Fig. 1.

cepbiM LBeToM, ocb [AMN®-2/Ang 1-7/MasR] — cBeTno-cepbiM LBETOM, a TaKXKe MX OCHOBHble 3 deKTbl NpU BO3AEHCTBUU
Ha onpepaeneHHble peuenTopbl. CnpaBa BBepXy NpUBEAEHA KpaTKas cXeMa KaJJIMKPeuH-KUHUHOBOM cucTeMbl U yyactue AN,
AN®-2. AMN®-2 — aHruoteHsnHNpeBpawawwmii pepment 2; AM-A — amuHonetupasa A; AM-N — amuHonetupasa N; MCR —
MMHEpPanoKopTUKOUAHDIN peuenTop; AT1,2,4 R — peuentopbl K aHruoteHsuHy-1l 1, 2 u 4-ro TMna cooTBeTcTBEHHO; MasR —
Mas-peuentop; MrgdR — Mrgd-peuenTop; BK1,2 R — 6pagukuHuHOBbIE peuentopbl 1-ro u 2-ro TMNa COOTBETCTBEHHO

Renin-angiotensin-aldosterone system is a complex two-axis system. The [ACE/Ang-1I/AT1R] axis is indicated in
dark gray, the [ACE-2/Ang 1-7/MasR] axis is indicated in light gray, as well as their main effects when exposed
to certain receptors. At the top right is a brief diagram of the kallikrein-kinin system and the participation of
ACE, ACE-2. ACE-2 — angiotensin converting enzyme 2; AP-A — aminopetidase A; AP-N — aminopetidase-N; MCR —
mineralocorticoid receptor; AT1,2,4 R — angiotensin-ll receptors of the types 1, 2, 4, respectively; MasR — Mas-

receptor; MrgdR — Mrgd-receptor; BK1,2 R — bradykinin receptors of the types 1, 2, respectively

BBI3BIBAIOLIMX  BAa30KOHCTPHKLHMIO M  YCHJIMBAIOIIUX
peabcopbumo Na B moukax (puc. 1). Crano moHSATHO,
YTO 3Ta CHCTEMAa MOXET U30BITOYHO aKTHBUPOBATHCS IIPU
CCII un BeBbBars noBeimieHue AJl [69, 82]. B cBs3u
C 9TUM MPUCTYNUIN K pa3padaToTKe CPEeACTB, MHTHOH-
pytommx PAAC: crauanma mHruouropoB AIID, a 3arem
u Ipyrux npenaparoB [25, 31, 43, 55, 65, 100, 121].
Hauunas ¢ xonma 80-X rofoB MpOIUIOro CTOJIETHS,
KJaccuueckue npesacrasieHus o PAAC kapauHaIbHBIM
00pa3zoMm MeHstoTcst. OTKPBIBAIOT LENYI0 TPYIIY KOM-
MOHEHTOB, peamM3yoIMX 3()(EKTbl, MPOTUBOIOIOXK-
Hele dpdexram AHT-II: anrnorensun 1-7 (Anr 1-7),
aarnorem3uH 1-9 (Anr 1-9), amamanann, AT2R (pe-
LENTOphl aHIMOTEeH3WHa 2-ro THma), Mas- u MrgD-
peuentopsl, a B 2000-m rogy — AIID-2 [38, 46, 48,
49, 53, 83, 86, 91, 92, 110, 111, 114, 123]. Ckna-
IbIBAaCTCA IIPEICTAaBICHUE 00 aJIbTEPHATHMBHOM OCH

PAAC, B xotopoil kitoueByro ponb urpaer AlIID-2,
npepawatomnii Aur-II 8 Aur 1-7. AktuBauusi ocu
AIlD-2/Anr 1-7/MasR oOycinoBnuBaeT BazoawiiaTa-
LUI0, HATpHUHype3, aHTHIPOIU(EPATUBHBIA, aHTHKO-
aryJsiHTHBIH ¥ [POTHUBOBOCHAIUTENBHBIN 3(D(EKThI
[62, 71, 72, 76, 77, 84, 85, 114] (puc. 1).

B To xe Bpems uccnenoBanus [39, 56, 58, 59,
111, 117], moka3zaBiime, 9TO MPAKTUISCKH BCE KOM-
noHeHTsl PAAC MOTryT CHHTE3MpOBaThCS JIOKAJIBHO
B OpraHax, JaloT Hadyajo MPEACTABICHUSIM O TKaHEBBIX
PAAC, cymiecTByromux B CeplLe, COCydax, IMOUYKax,
SHJIOKPUHHBIX JKelle3aX, TOJOBHOM MO3Te, MOKeIy-
JIOYHOM jKeJe3e W JApPYrux opranax. Takum oOpaszom,
C OTKPBITUEM HOBBIX KOMIIOHEHTOB U 3()()eKTOB CHCTE-
MBI YUEHBIC MPUXOIAT K 3aKIIOUEHHUIO O JIBYX YPOB-
Hax opranuzaimu PAAC — wupkysassTopHOM (ILias-
MEHHOM) ¥ TKaHeBOM. [lonaraiot, 4To mupKymsTopHas
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PAAC B OCHOBHOM OTBETCTBEHHA 3a KpaTKOBPEMEH-
Hble TeMofnHaMHu4Yeckue 3(PQeKTrl, Torna Kak TKaHe-
Bble PAAC 00yClIOBIMBAIOT CTPYKTYpHBIE U3MEHEHUS,
B YaCTHOCTH, Tuneprpoduio, runepriasuio, Gpudpos
[58, 59, 79, 80, 97, 99, 125, 127, 132]. Ilpu >tom
B (pM3HOIOrMYECKUX YCIOBUAX U3MEHEHHS Ha CUCTEM-
HOM YpOBHE MOTYT IOJABEPIarbCs TOHKOW HACTPOUKE
B COOTBETCTBHH C MOTPEOHOCTAMHU OPTaHOB, Oaromaps
Hannuuio TkaHeBbIX PAAC. B ycnoBusix ke marojgoruu
mucbananc PAAC Ha IMPKYISTOPHOM YPOBHE MOXKET
ycunuBarbes Ha opranHoM. dakruuecku PAAC npen-
CTaBJISIET COOOM (PPaAKTANBHYIO CTPYKTYPY, HUCIIOIB3Y-
IOLYI0 TIPUHIMII CaMOTNOA00Ms Ha OpPraHU3MEHHOM
U OpPraHHOM YpPOBHSX.

BaxxHoil Bexoll B M3y4eHHMH CTPYKTYpPHBIX KOM-
MOHEHTOB W MexaHu3MoB PAAC crano OTKphITHE
OpasmibckuM ydeHbIM S. Ferreira B 1965 1. O6panu-
KWHUH-TIOTCHIUPYOIIEero (GakTopa B sijie 10KHOaMepH-
KaHCKOU 3Meu Bothrops jararaca [64]. DTO OTKpBITHE
MOCIYXXHJIO TOJNYKOM JJIsl pa3pabOTKH HOBOTO Kilac-
ca jekapcTB — HMHTHOUTOpoB AlID [52] M B TO ke
Bpemsi mokazano, uto AIID, ogHOBpEeMEHHO SBISACH
KMHHUHA30M, CBs3bIBacT MexaHu3mbl PAAC ¢ xammm-
KPEHH-KMHUHOBOM CUCTEMOM, a 4epe3 Hee U CO BCell
CTOPOXKECBOH MONHMCUCTEMOHN IIIa3Mbl KPOBH, TO €CTh
¢ MEXaHM3MaMH BOCIIaJIeHUs U reMocTasa [51, 68, 94,
95, 98, 104, 108] (puc. 1).

Hakonen, B 2003 1. BbIACHHIOCH, 4TO AIID-2
MpencTaBisiioT BxoaHble BopoTa 11 SARS-CoV, uto
OTKPBUIO HOBYIO CTpaHuly, Kak B u3yueHuu PAAC,
TaK ¥ B IOHUMAaHUU [1aTOr€He3a KOPOHABUPYCHOW MH-
dexmum [89, 92, 106, 107].

[TonBoas KpaTKuii UTOT BBILIEU3IOKEHHOMY, HY’)KHO
OTMETHUTh, YTO, COIIACHO COBPEMEHHBIM IpEACTaBIIe-
HusM, PAAC paccMarpuBaeTcsi Kak JABYXypPOBHEBas
U nByXxoceBas cucrema. CHHTE3 BCeX ee KOMIIOHEHTOB
OCYIIECTBIISIETCS KaK Ha TKAHEBOM, TaK M Ha CHCTEM-
HOM (UMpPKyJIsITOpHOM) ypoBHAX. [lyTn cuHTe3a 3THX
KOMIIOHEHTOB BBICTPaMBAIOTCSI B 2 OCHOBHBIC aHTaro-
auctrdeckue 1o dpdexram ocu: AIID/Anr-II/ATIR
u AIl®-2/Anr 1-7/MasR (puc. 1) [85, 112, 114, 120,
122, 126].

Pons PAAC B pa3BuTHH CepaedHO-COCYAUCTOM
NaToJI0rum

IIpn 3aboneBaHMAX CEPAEUHO-COCYINCTON CHCTe-
MBI, COIpPOBOXKAAIOIIUXCA CHUKEHHEM CEpAECYHOIO
BBIOpOCA U CHI)KEHHEM KPOBOCHAO)KEHMsI MOYEK, MPo-
UCXOAWT TMIIEpaKTUBALMs TaK Ha3bIBAEMOW KIlacCHYe-
ckoit ocu PAAC: penun-All®-Anr-Il-ansgoctepoH.
[lon neiictBueM 3>deKTOpOB 3TOW CHCTEMBI MPOHC-
XOIUT CHa3M COCylOB, MoBblIeHHe AJl, yBenuueHue
peabcopbrm Na W TOBBIIIEHHE O0bEeMa IUPKYIIH-

CepaeyHas HepOCTaTOMHOCTb /

Heart failure

h 4
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Puc. 2. Ponb auc6anaHca peHMH-aHrMOTeH3UH-aNbA0CTEepPOHOBOM
CUCTEMDI B NaToreHese cepAeyHOi HepJ0CTaTOuHOCTU
The role of renin-angiotensin-aldosterone system

imbalance in the pathogenesis of heart failure

Fig. 2.

pytomeir kposu (OLIK) [22, 37]. Brlmena3zBaHHbIE
reMofiiHaMuueckue 3(O(GEKThl yBEIMUYMBAIOT TpPes-
W TIOCTHArpy3Ky Ha cepile M yCyryOlsioT ceppaed-
HYI0O HEIOCTaTOYHOCTb, CO3[aBas MOPOYHBIA KpyT
(puc. 2).

OpHako pa3BUTHE MOPOYHOTO Kpyra OOYCIIOBIIEHO
HEe TONbKO remonmHamudeckumu 3ddekramu PAAC.
l'unepriponykuus Anr-1I m amppocrepona mpoucxo-
JUT HE TOJBKO CHCTEMHO B LUPKYJSTOPHOM pycie,
HO W JIOKJIBHO B caMOM cepare (Ormaromapsi HAIHIHIO
TkaneBol PAAC), u mpUBOAUT K CTPYKTYPHBIM U3-
MEHEHMSIM B CepJIeYHON MBIIIIE (PEMOETUPOBAHUIO):
¢ubpo3y, runeprpodun, HEKPO3y M aroINTo3Yy, a TAKKE
MOXET BbI3bIBaTh HapyIlEHHE aBTOMAaTH3Ma, BO30yau-
MOCTH M IIPOBOAMMOCTH MHMOKapja, 0O0yCJIOBIMBas
BO3HHMKHOBeHHE aputmuii [37, 44, 129-131] (puc. 2).
MexaHu3MBl pEeMOJIETUPOBAaHUS MHUOKapAa CIOKHBI
U HE 10 KOHIIa u3ydeHbl. AHT-1I 1 anbaocTepoH BHI3HI-
BAlOT aKTMBALMIO TPAHCKPUIILMOHHBIX (haKTOPOB, UTO,
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B YaCTHOCTH, NMPHUBOIUT K YBEJIHUYEHUIO JKCIIPECCHH
TeHa KoJJlareHa W €ro TIOBBIINIEHHOMY CHHTE3Y, yBe-
JTHUYCHHUIO TIPOJYKIUH TpaHCPOpMUPYIOIEro (pakTopa
pocta-f, o0nanarT MPOBOCHAIUTEIBHBIM 3P PEKTOM,
CTUMYJIUPYS TPOAYKIHIO (akTopa HEKpo3a OIyXo-
nmu-anb(a, MTHrHOUTOpa aKkTHUBaTopa ITUIa3MUHOTeHa 1,
MOJIEKYT KIIETOYHOU aJre3sM W XeMOATTPAaKTaHTOB
[63, 102]. MexaHU3MBl apPUTMOTEHHOTO JeHCTBHS 3(h-
¢dexropoB PAAC cBsizanbl ¢ u3MeHeHHeM Oananca Na
n K, MoHHOW MpoHUIIaeMOCTH MeMOpaH KapAHOMHO-
[IMTOB, C aKTUBAI[MEeH CUMIIATUYECKOTO 3BEHA Berera-
TUBHOW HEPBHOW CHUCTEMbl U WM3MEHEHHUEM YYBCTBHU-
TeTLHOCTH OapoperientopoB [37].

B askcriepuMeHTaNbHBIX HCCIIEI0BAHUSX OBLIO TIO-
Ka3aHo, uto AHr-II u anpnocTepoH B OONBIIKX 033X
SIBIISIIOTCS. KapAMOTOKCHHAMH. Tak, B JKCIIEPUMEHTE
Ha 90 kprIcax BBeAeHUE dK30reHHOTO AHT-II BRI3BIBAIIO
MHUOIIMTOIN3 U Tpoiudepanuio ¢pudpodnacros [119].
AHaNOrMuHbIC U3MCHEHHUSI BOSHUKAIU U MPU CTUMYJISI-
MU MPOAYKIHMK dHIoreHHoro AHT-11 1 amppocTepona
IIyTEM CTEHO3UPOBAaHUS MOYeUHOU aprepuu. IIpumeya-
TEJNbHO, YTO yKa3aHHBIC MAaTOJOTMYECKHE H3MCHEHHUS
npenoTBpamanuck nHruoutTopom AIl® — xanTomnpu-
aom [119].

Kpome mnpsmMoro mopakeHus cepAla aKTHBAIHS
kimaccnueckot ocn PAAC Bemer k mucyHKIMHA dH-
JIOTENTUST M, B IIEJOM, K TOPKEHUIO MHKPOLUPKYJIS-
TopHOro pycina [8, 35]. Aur-Il u anprocTepoH UHIHU-
oupyror obpazoBanue NO, yBeTUYHMBAIOT MPOAYKIIUIO
SHIOTENUHA-1 ¥ TPOMYKIIMIO CBOOOTHBIX KHCIOPOI-
HBIX PaJMKaJIOB, BBI3BIBAIONINX MOBPEKIEHUE COCYIHU-
CTOM CTEHKH, 4TO CO34ACT, COIIaCHO Tpuaje Bupxo-
Ba, MPEANOCHUIKU JiIsi TpoMOooOpazoBanus [37, 111]
(puc. 2).

Takum 00pa3oM, THITEPAKTHBALNS KIIACCUIECKOM
ocu PAAC BeneT kK MOpaKeHHUIO CEpIeIHO-COCYANCTON
CHUCTEMBl W MPOTPECCHPOBAHHIO TI'€MOJMHAMHUYECKON
(eperpy3ouHoii) ¥ SHEProguHAMHUYECKON (MHOKap-
JUANBHOM) CepAeYHON HEIOCTAaTOuYHOCTH, (PopMHUpYysS
mopouHbIit kpyr [36, 109] (puc. 2). CTeneHb akTH-
Banmu PAAC ompenenser BBDKHBAEMOCTh HAITUCHTOB
¢ TSDKEToM cepaeuHoi HempocTtarogHocThio [101].

MHOTrOYHCICHHBIE KJIMHUYECKUE HCCIICIOBAHUS
W MHOTOJICTHSS KIIMHUYECKas MPaKTUKa YCIEIIHOTO
puMeHeHUsT HHruouTopoB AllD, 610KaTopoB perien-
TopoB AHr-II, aHTaroHUCTOB aNbIOCTEPOHA U PEHHHA
MOJTBEPX/IAOT TMATOTCHHYI0 POJb TUICPAKTUBAIUH
PAAC mpu CC3 [105].

[IpucytcTByromue B cepAie KOMIIOHEHTHI albTepHa-
tuBHON ocu PAAC (AII®D-2, Anr 1-7, Mas-perienTopsl)
B (DM3MOJOTMYECKUX YCIOBHSIX YPaBHOBEIIMBAIOT
apdexter ocu  AIID/Anr-II/ATIR [47, 66, 140].
OmHAaKO B YCIIOBUSX CEPICYHON HEIOCTATOUHOCTU ATOT
OanmaHC HapyIIaeTcs B IMOJb3y KIACCHYECKOTO ITYTH.

HU3menenuss PAAC npu COVID-19

B 2003 r. BeiicHmioch, uyto AlIlD-2 sasmser-
csa perentopoM st SARS-CoV, BbI3BaBIIETO 3TH-
neMudeckyro Bcmbliky B Kutae [29, 34, 92, 124],
a B 2019 r. oOHapyxwuim, uro SARS-CoV-2 rtakxke
ucrionp3yer AIID-2 mrst Bxoma B kietku [45, 61, 70,
74, 118]. Ob6a Bupyca B3auMoneHCTBYIOT ¢ AIlD-2
MOCpeZICTBOM cBoero mmuna — S (spike) mporeuHa.
[Mpuyem aduuHOCT K AIlD-2 B 10-20 pa3 Bblime
y SARS-CoV-2, uem y SARS-CoV, uro, BO3MOXHO,
o0ycmoBmBaeT 00IbIIyI0 KOHTarno3Hocth COVID-19,
B cpaBHeHnu ¢ SARS-CoV 2003 . [42]. dns B3am-
MozelicTBus S-nporenna Bupyca ¢ AlID-2 Heobxo-
JUMO TpaiiMHpOBaHUE STOrO Oelika CEepUHOBOM Mpo-
teazoi TMPRSS2, pacnonoxennoit, kak u AIID-2,
Ha MeMmOpane kietku. [locie B3ammozeicTBusa BUpY-
ca ¢ AlID-2 mpoucxoauT MHTEPHATU3ANNS KOMILICK-
ca BHPYC — PELENTOP BHYTPb KIETKH C MOCIEAYIOIINM
yYMEHbIIIEHHeM KonmdecTBa MemOpanHoro Alld-2
[19, 42, 114].

AII®-2 mupoko npeAcTaBieH B TKaHIX OpraHu3zMa
yenoBeka. OH dKCpeccupyeTcsa B KJIeTKaxX CIM3UCTOM
000JIOYKH HOCA, POTOBOW IIOJIOCTH, KHIICUYHUKA, HbI-
XaTeNbHBIX MyTeH, JIETKUX, Ceplla U COCYIOB, MOYEK,
TOJIOBHOTO MO3Ta, KUPOBOW TKaHH, YHIOKPUHHBIX JKe-
Je3ax, MeUeHu M CyIIEeCTBYeT KaKk B MEMOpaHHOH, Tak
u B pactBopuMoii ¢opme [32, 47, 78, 81, 123, 128].
[To xumnueckoit crpykrype AIID-2 — 3T0 HUHKCOAEP-
Karmasi kKapOokcumnenTuaasa, romoior AIID [124, 137].
B ommmune ot AIID, ormemistonieii JUMENTH IbI
or C-xoHueBbIXx (parmeHToB cyoOcTpara (Anr-I),
AII®D-2 MOXKET OTIIETISATH TOIBKO IT0 OJJTHOH aMHUHOKHC-
nore. AIID-2 we uyBcTBHUTENeH K HHTHONTOpaM AllD.
Pome AIID-2 B PAAC 3akmrodaercs TPEXIE BCETO
B nipeBpamenun AHr-1I B Aur 1-7, xoTopslii, B3anMo-
neiictBys ¢ Mas- u MrgD-penienitopamu, 00ycCIIOBITH-
BaeT 3dexThl npoTuBonoNMkHbIe AHr-1I, B wacTHO-
CTH: Ba30IWJIATATOPHBIA, DHIIOTEIHONPOTEKTHBHBIH,
AHTUTPOMOOTHYCCKIM, aHTH(PUOPOTHUSCKUH, TPOTH-
BOBOCHANUTENBHBIN [42, 66, 87, 124, 140]. AII®-2
MokeT npeBpamarh AHr-I B AHr 1-9, kotopsiii MOXkeT
B3auMojeiicTBoBaTh ¢ AT2R miam moaseprarbcst najib-
HelmeMy mnipeBpariernto B Aur 1-7 (puc. 1) [42, 57].
Kpome Toro, AII®D-2 yyacTByeT B pacHICTUICHUH
des-Arg’-paaukuanna — aronucra B1-perientopoB, 00-
JaJaloUIero MPOBOCTIATUTEIbHBIMU dpeKTamMu (ITOBbI-
IICHNE MTPOHHUIIAEMOCTH COCY/IOB, Basoamiaranus) [S1].

3apaxxeHue SARS-CoV-2 npuBoIUT K CHUKEHUIO
KojauyecTBa U akTuBHOCTH AIID-2, yTo, B CBOIO OYe-
pellb, BBI3bIBAET YMEHBIICHHE 00pa3oBaHUs KapAHO-
¥ Ba3ONPOTEKTUBHOTO AHI 1-7, a Takxke H30BITOUYHOE
HaKOIUIEHHE «KapauotokcuuHoro» Amnr-1I [60, 93].
IToBbiienne ypoBHsi AHr-II BegeT K MHOpaKeHUIO
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CEPIEYHO-COCY/TUCTON CHCTEMBI 32 CYET MEXaHU3MOB
n 3¢p¢eKToB, ONMHMCAHHBIX B TMPEIBIAYIIEM pasfelre.
Kpome CCII moBsimenne Anr-II mpu omnoBpemeH-
HOM jeduiure AHr 1-7 MOXET MOTCHLHUPOBATh BOC-
najeHue, co3faBas AONOJHUTEIbHBIE MPEINOCHUIKI
U1l pa3BUTHU LUTOKMHOBOro mropma u COVID-19-
ACCOIMUPOBAHHON KOAryJONaTHH, XapaKTePHBIX I
TsDKeNbIX BapuantoB Teuenmss COVID-19 [24, 51].
Haxonen, yruerenne AIlD-2 MoxeT NpPUBOAUTH
K naucbanaHcy B KaJUIMKPEHH-KMHUHOBOM CHCTEMeE
¢ HakoruieHueM des-Arg’-OpajMKuHUHA, O0YCIIOBIH-
BAIOIETO TIOBBIIIEHHE COCYINCTOW TPOHHUIIAEMOCTH
¥, BO3MOXXHO, Y4aCTBYIOIIEr0 B TATOTEHE3€ OCTPOTo
pecnupatopHoro nuctpecc-cuaapoma (OPIC) [42, 68,
98, 108, 116].

B »oskcmepumente y Mblmel, HOKayTHPOBAHHBIX
o reny AII®D-2, moxgBepraBmuxcs 3apakennto SARS-
CoV-2, Bozuukan OPJIC. B 10 ke Bpemsi BBeleHHE
pexomOunanTHoro AIl®-2 mpenorBpamano ero pas-
Butue [83, 87]. laxke B OTCyTCTBHE KOPOHABHPYCHOM
uHpeknuu y Mbimeid ¢ gepumurom AIlD-2 Bo3HU-
KaJIM TSDKEJIbIe HapyIIeHUs] COKPaTUTENbHOW (DyHKITHH
Muokapna [124]. Beegenue AIID-2 skcnepuMeHTaTb-
HBIM >KHBOTHBIM NPEJOTBPAIIAIO pa3BUTHE TPoMOO3a,
OP/IC, CCII [40, 73, 139].

3AKNIOYEHUE

PAAC wurpaer BaxHYIO pOJIb B IaTOreHe3e
COVID-19. AII®-2 sBnsercd BXOOHBIMH BOPOTaMH
HHQEKIMH M €ro Hajludue B MAbIXaTelbHBIX MyTIX
U THLIEBAPUTEIILHOM TPAaKTe ONpenessieT IIyTu 3apa-

' Oucbanauc PAAC/

L RAAS imbalance COVID-19
. , -

Mepe3arpy3ka cepaua

M MOBpEXAEHWe MUOKapAa /
Cardiac overload and
myocardial damage

v
CepaeyHas HeLoCTaTO4HOCTb /
Heart failure

\ Relative excess of Ang-Il

' OTHOCUTeNbHbIA M36bITOK AHM-Il /

skeHust. Jlokanuzauus AII®-2 B pa3nuuHbIX OpraHax
M TKaHAX B coctaBe TkaHeBBIX PAAC oOymoBmuBaeT
pasHoobpasue opranuex nopaxenuit mpu COVID-19.
Jlerkue, cepaedyHoO-cocynucTasi CHUCTEMa, 3HIOKPHH-
HBbIE JKelle3bl, TOJIOBHOM MO3I — YacTble MHILIEHH
COVID-19 u OAHOBPEMEHHO OpraHbl C pPa3BUTOU
TkaHeBoil PAAC.

Hucbananc PAAC, BpIpakaiommiics B THIIEpaK-
tuBanun ocu AIID/Anr-II/ATIR u yruerenuu ocu
AIl®-2/Anr 1-7/MasR, — BakHOe cBs3yOIICe I1a-
toreneruyeckoe 3BeHo Mexay COVID-19 u CCIL
V mammmentoB ¢ CC3, okupeHHEM, caxapHBIM amnade-
ToM 2-ro Tuna aucbananc PAAC umeercs eme a0 3a-
paxxennss SARS-CoV-2. KoponaBupycHass MH(EKIus
YCHJIMBAET 3TOT AUcOaliaHC M, TAaKUM OOpazoM, ycy-
ryonser mopaxkeHue CepAcYHO-COCYAMCTON CHUCTEMBI,
00yCIIOBIHMBAs IUIOXOW TIPOTHO3 Y OSTOW KaTETOPHH
narentoB. Ilpu COVID-19 B coueranun c CCII
BO3HMKAIOT JIBa MOPOYHBIX Kpyra, B3aUMHO YCHJIMBa-
IOLIMX ApYT Apyra. LleHTpaibHbIM 3BEHOM, CBSI3bIBAIO-
MM 3TH MTOPOYHBIE KPYTH, CIIyKUT nucoamanc PAAC
(puc. 3).

B mnarorenernueckoit tepamuu COVID-19 nmns
YMEHBIIEHUS TOPaXXEHUH CepJeYyHO-COCYIUCTON CH-
CTeMbl U APYIMX OPraHOB MOXKET OKa3aTbCsl LeNeco-
00pa3HbIM HCIOJIB30BAHNE CPELCTB, KOPPEKTUPYIOLINX
nucbamanc PAAC. D1o MoryT OBITh M «CTapbley IIu-
poko mupumeHsiembie uHrHOUTOpHl PAAC, M HOBBIC
npenaparsl, Takue kak AHr 1-7 (TXA 127), uccaeno-
BaHUS KOTOPOTO B JiedeHnH Tsokenbix popm COVID-19
B Hacrosmee Bpemsi mpoBomsarcs [54]. Poccwuiickoe

MoTeHUMpOoBaHWe BocnaneHus /
Potentiation of inflammation
+

Ysenuuenve pucka passutus OPOC
U TPOMOMYECKMX OCNIOXHEHMIA /
Increased risk of ARDS
and trombotic complications

OtHocuTenbHbIM aeduumt Aur 1-7 /
Relative deficiently Ang 1-7

Puc. 3. Auc6anaHc peHUH-aHIMOTEH3UH-anbaocTepoHoBoi cuctembl (PAAC) kak cBasyloliee NaTOreHeTMYECKoe 3BEHO Mexay
cepaeyHo-cocyauctoin natonornein u COVID-19. OPAIC — ocTpblit pecnMpaTopHbiii AUCTPECC-CUHAPOM

Fig. 3. Renin-angiotensin-aldosterone system (RAAS) imbalance as a connecting pathogenesis link between cardiovascular
pathology and COVID-19. ARDS — acute respiratory distress syndrome
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KapJHOJIOTHYECKoe OOIIeCTBO, JKCIEPTHBIE COo0OIIe-
ctBa CIIIA u EBponbl peKOMEHAYIOT NPOJAOJIKATh
npuem uHTHONTOpoB PAAC mmmam c¢ CC3, craryc
COVID-19 y xoTopbIX 1O03PEBAETCS WU MOATBEPXK-
JIeH J1abopaTopHbIMU JaHHBIMU [16, 61, 80].

OOMNOJIHNTEJIbHAA UH®OPMALNA

Bxaaa aBropoB. Bce aBTOphl BHECIH CYIIECTBEHHBIHN
BKJIaJ B pa3pabOTKy KOHIIETIMH, NPOBEICHHE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbU, MPOWIN U 0100pmiM (GHHAIBHYIO
BEPCHUIO Tepe]] MyOnuKaiyei.

KoH(puukT MHTepecoB. ABTOpbI JEKIApUPYIOT OTCYT-
CTBHUEC SBHBIX U IIOTCHIIMAJIBHBIX KOH(l)J'II/IKTOB HUHTEPECOB,
CBSI3aHHBIX C IyONWKalued HacTOsIIeld CTaThH.

HUcrounuxk d¢uHaHcupoBanus. ABTOpPbl  3asBISIIOT
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A TEMPLATE FOR EXEMPTING AND PROTECTING CHILDREN FROM COVID
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© Robert M. Rennebohm
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In the era of the COVID-19 pandemic, medical professionals and broader community are being heavily pushed to vac-
cinate against COVID. In many cases, vaccination was mandatory, usually without proper informed consent. Many citizens
questioned reasonableness of the mass vaccination campaign, especially vaccination of children, and, accordingly, asked
to be exempted from the compulsory vaccination.

This document is aimed to exempt and protect children from vaccination against COVID, and is intended to inform ev-
eryone involved in making vaccination decisions. Not a single child should be given any of the COVID vaccines. Naturally
acquired immunity against COVID significantly exceeds the immunity induced by vaccines. The interaction between the
immune system and viruses is multidimensional and involves complex and delicate adjustments in both the virus and the
immune system at the individual and population level. COVID vaccines use a simplified, one-dimensional, exclusionary
approach that can disrupt important components and functions of the immune system. The mass vaccination campaign
against COVID causes serious damage to the immune ecosystem, it is responsible for generation of a long series of
new dominant variants that become more contagious and resistant to vaccines (due to the phenomenon of “immune
escape”) and will inevitably become more virulent. This is based on the fundamental laws of natural selection and was
predictable. The organizers of the mass vaccination campaign failed to assess the complexity and sensitivity of the im-
mune ecosystem and, thus, prolonged the COVID-19 pandemic and made it catastrophically dangerous. COVID vaccines
have proven unable to prevent infection or transmission of the virus. The virus, as expected, quickly became resistant
to vaccine neutralizing antibodies.

For the above-mentioned scientific reasons, the mass vaccination campaign against COVID must be stopped — for the
whole of humanity and especially for children.

Keywords: COVID-19; immunity; children; vaccination.

Received: 10.12.2022 Revised: 18.01.2023 Accepted: 27.02.2023

@ [Negmartp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1) elSSN 2587-6252



120 OB30PbI /REVIEWS

DOI: https://doi.org/10.17816/PED141119-126
HayuyHas cTaTtbs

OCHOBAHUA ANA OCBOBOXAEHWUA U 3ALLUTDI OETEN
OT BAKUMHALUUU NPOTUB COVID

© Pobept M. PeHHeboM

CaHkT-lNeTepbyprckuii rocyaapCTBEHHbIA NEAUATPUYECKUIA MeANUUMHCKMIA YHuBepcuTeT, CankT-etepbypr

Jna yumuposaHus: PenHebom P.M. OcHOBaHWA Ans 0CBODOMAEHMA W 3alUMThl AeTei OoT BaKuuHauuu npotus COVID // Meauatp. —
2023.-T. 14. - Ne 1. — C. 119-126. DOI: https://doi.org/10.17816/PED141119-126

B nepuopn nanpemun COVID-19 MepuuMHCKMe pabOTHUKM M WMPOKas 0OLLECTBEHHOCTb MUCMbITbIBAOT CUIbHOE AaBleHue
B Bonpoce BakuuHaumm npotus COVID. Bo MHOrMx cnyyasx BakuuHaumsa 6bina obg3atenbHol, 0bbl4HO 6€3 Hapnexalero
MHGOPMUPOBAHHOrO cornacus. MHorme rpaxaaHe YCOMHUIUCD B Pa3yMHOCTM KaMNaHWM MacCOBOM BaKLMHaLMK, 0COBEHHO
BakUMHaALMKN OeTel, U, COOTBETCTBEHHO, MPOCMAN 0CBOBOANTb MX OT 0653aTeNbHON MW NMPUHYLUTENbHON BaKLMHALMUMK.
JTOT AOKYMEHT npefHa3HavyeH Ans 0CBOOOXAEHMUS M 3aWMTbl feTei 0T BakuuHaumu npotue COVID, ang nHdopmupoBaHus
BCEX, KTO Y4YacTBYeT B MPUHATUMN pelleHnin 0 BakuMHauuMn. Hu ooHoMy pebeHKy He cnepyeT Aenatb HU OAHOW M3 BaKLUMH
npotuB COVID. MprobpeTeHHbIt ecTecTBEHHbIM NyTeM UMMYHUTeT npoTtuB COVID 3HauuTenbHO NPeBOCXOAMUT UMMYHM-
TeT, MHAYUMpYeMbIN BaKuMHaMu. B3aumopencreme mMexay MMMYHHOM CUCTEMOM WM BUPYCaMu SBASETC MHOMOMEPHbLIM
W BKJIOYAET CNOXHble U Ae/MKATHble KOPPEKTUPOBKM KakK CO CTOPOHbI BUPYCA, TaK U CO CTOPOHbI MMMYHHOM CUCTEMbI Ha
WHOMBMAYANBHOM M MOMNYNSUMOHHOM ypoBHe. BakuuHbl npotue COVID MCnonb3yT ynpoLLEeHHbIM, 04HOMEPHbIW, UCKHO-
YalowWmii NOAXOA, KOTOPbIA MOXET HapylaTb BaXKHble KOMMNOHEHTbl U QYHKUMM UMMYHHOW cucTeMbl. KaMnaHus maccoBoi
BakumHauum npotme COVID HaHOCMT cepbesHblii yuwepd UMMYHHOM 3KOCMCTEMe, OHa OTBETCTBEHHA 33 aHOMalbHoOe re-
HepupoBaHMe MPOAOSIKUTENBHON CEepUM LOMUHUPYIOLWMX HOBbIX BAapMaHTOB, KOTOpble CTaHOBATCS BCe Honee 3apasHbl-
MM U YCTOMYMBBIMM K BaKLMHaM (M3-33 PeHOMeHa «MMMYHHOro nobera») u HeusbexHo CTaHyT 6onee BUPYNEHTHbIMMU.
370 06ycnoBneHo PyHAAMEHTANIbHBIMM 3aKOHAaMM eCTeCTBEHHOIo 0T6opa M Hbl10 NpencKkasyemo.

OpraHu3aTopbl KaMNaHUM MAacCOBOM BaKLMHALMUU HE CMOMU OLEHUTb CIOXHOCTb U AEIMKAaTHOCTb UMMYHHOW 3KOCUCTEMbI
n, Takum obpasoM, npoanmaun naHaemuio COVID-19 n caenanun ee katactpobuyeckn 6onee onacHow.

BakuuHbl npotuB COVID oka3anucb HecnocobHbIMM NpeaoTBpaTUTL 3apaxeHne Wan nepepavy supyca. Bupyc, oxunpaemo,
ObICTPO CTan YCTOWYMBBLIM K BAaKLMHANbHBIM HENTPANMU3YOWMM aHTUTENAM.

Mo BblWeyKa3aHHbIM HAYYHbIM MPUUYMHAM KaMMaHMa MaccoBoM BakuuHauuu npotne COVID pgomkHa 6bITb OCTaHOBAEHA —
[N9 BCEro yenoBeyecTBa M 0COBEHHO ANs AeTew.

Kniouesble cnoBa: COVID-19; UMMyHWTET; A€TU; BaKLMHALMS.

Mocrynuna: 10.12.2022 Opobpena: 18.01.2023 Mpunsta k nevatn: 27.02.2023
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During the COVID pandemic, nurses, physicians,
workers in general, and the general public have felt
strong pressure to receive COVID vaccination. In
many cases vaccination has been mandated, usually
without proper informed consent. Nurses and physi-
cians have been threatened with job loss, if they do not
comply with vaccination. More recently, parents have
been strongly urged to vaccinate their children — chil-
dren as young as 6 months of age!!

Many citizens, appropriately, have doubted the wis-
dom of the mass vaccination campaign, particularly
the vaccination of children. Accordingly, many citizens
have asked for exemption from required or coerced
vaccination. In the case of divorce or separation, some
parents disagree — one seeking COVID vaccination
for their children, the other resisting such vaccina-
tion — and this has led to the hiring of lawyers and
appearances in Court.

This document, A4 Template for Exempting and Pro-
tecting Children from COVID Vaccination, is intended
to inform all who are involved in decisions about
COVID vaccination, particularly COVID vaccination
of children. My hope is that it will facilitate resolu-
tion of conflicts over COVID vaccination. Please feel
free to share this document with anyone — parents,
physicians, lawyers, judges, any citizens. It may be
used either as a template or verbatim.

My Medical Background:

I am a semi-retired pediatrician and pediatric rheu-
matologist. In 1972 I graduated from the University of
California San Diego (at La Jolla) School of Medicine.
In 1976 I completed my residency in pediatrics at
Izaak Walton Killam Hospital for Children (Dalhousie
University) in Halifax, Nova Scotia. I then completed
a Fellowship in Pediatric Rheumatology at the Special
Treatment Center for Juvenile Arthritis at Cincinnati
Children’s Hospital Medical Center.

I have practiced pediatrics for 50 years and pediat-
ric rheumatology for 43 years. In 2018 I retired from
the Cleveland Clinic, where 1 was the Director of the
International Consultation Clinic for Susac Syndrome
(an immune-mediated, ischemia-producing, occlusive
microvascular endotheliopathy that causes stroke-like
injury to the brain, retina, and inner ear). Prior to
working at Cleveland Clinic I was Clinical Professor
of Pediatrics at Alberta Children’s Hospital in Calgary,
Alberta in Canada.

My major areas of expertise are autoimmune and
autoinflammatory diseases of childhood — which in-
clude juvenile arthritis, lupus, juvenile dermatomyo-
sitis, vasculitis, and Susac syndrome (in adolescents/
young adults).

Although I have retired from the practice of fi-
nancially-compensated medicine, | hasten to add that
I have not retired from pro-bono practice of medicine.
In fact, I have practiced medicine at a higher, more
extensive, more productive, and farther-reaching level
since 2018 than ever before.

My work as a pediatric theumatologist has required
a deep understanding of immunology. Throughout
the COVID pandemic I have applied knowledge of
immunology and personal experiences in pediatrics
and pediatric theumatology to an intensive and ex-
tensive study of the COVID pandemic, including
the COVID mass vaccination campaign. Throughout
the past 2.5 years | have been studying and writing
about COVID on a daily basis, and I have written
over 30 articles on various aspects of COVID, includ-
ing articles about whether children should or should
not receive COVID vaccination. Those articles are
posted on my website www.notesfromthesocialclinic.
org, and some are referenced at the end of this docu-
ment [3—12].

Throughout the past year I have worked closely
with Dr. Geert Vanden Bossche, who has an unusually
deep, wise, and scientifically-sound understanding of
the immunology, virology, vaccinology, and evolution-
ary biology of the COVID situation. In my opinion,
Dr. Vanden Bossche’s understanding of the COVID
situation is extraordinarily important and insightful.
His articles may be found on the following website:
www.voiceforscienceandsolidarity.org [2, 13-17].

My position on vaccination in general:

As a general pediatrician during the 1970s and
1980s (both in academic medicine and in the private
practice of pediatrics), | strongly supported the child-
hood vaccines that were recommended at that time.
In particular, I personally saw the tremendous benefits
of the vaccine against Hemophilus Influenza B (the
HIB vaccine). Prior to the HIB vaccine, | personally
provided care for many children who were devastated
by Hemophilus meningitis and sepsis. After the HIB
vaccine became available, such infections, thankfully,
became very rare.

I am a strong supporter, therefore, of properly con-
ceived, properly tested, properly manufactured, altruis-
tically developed, clearly effective, and clearly needed
vaccines. [ do not support profiteering in Medicine,
and [ certainly do not support recklessly developed,
inadequately tested, dangerous, questionably effective,
questionably necessary, and dishonestly/misleadingly
presented/advertised vaccines produced by profiteering
pharmaceutical companies — particularly when those
pharmaceutical companies have criminal records (Pfizer)
or have never before produced a vaccine (Moderna) —
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especially when, after the fact, those vaccines are
shown to be causing harm — harm that should have
been anticipated by the pharmaceutical companies and
the FDA and was anticipated by many concerned sci-
entists and physicians (whose warnings, unfortunately,
were ignored and punished) [1, 17].

Responsible, concerned, experienced scientists and
physicians who have altruistically and appropriately
challenged the science and wisdom of the COVID
vaccines and COVID mass vaccination campaign
have frequently been called “anti-vaxxers.” Those
who call such individuals “anti-vaxxers” are misin-
formed (if not disinformed). Similarly, it is erroneous
to routinely declare such individuals to be irrespon-
sible “conspiracy theorists.”

My scientific and medical opinion regarding
whether children, in general, should receive vac-
cination against COVID:

I have studied and written extensively about this
issue. Please see the articles, websites, and video-pre-
sentations listed at the end of this document. The bot-
tom line is that no child should be given any of the
COVID vaccines. Not only should healthy children
be spared of these vaccines, but also children with
co-morbidities, children who are immunosuppressed,
and children with pre-existing autoimmune diseases
should not be given these vaccines. The articles listed
at the end of this document explain in great detail why,
on a scientific basis alone, 1 make the above state-
ments. In a nutshell, here are some of the reasons why
no child should be given these vaccines [8, 11, 12]:
e The human immune system is ingeniously complex,

beautifully collaborative, extraordinarily competent,

and precious. Its genius and complexity must be

understood and respected [10].

e Naturally acquired immunity against COVID is
vastly superior to the immunity induced by the
COVID vaccines.

e The interplay between the immune system and vi-
ruses involves complex and delicate adjustments
(ongoing counter-moves) on the part of both the
virus and the immune system — at both the indi-
vidual level and the population level. We must be
aware of this complex interplay.

* Compared to the complex, comprehensive, multi-
dimensional, collaborative approach used by the
natural immune system (to protect us from infec-
tion), the COVID vaccines use a simplistic, uni-
dimensional, exclusionary approach that sidelines
and disrupts important components and functions
of the immune system.

e The mass COVID vaccination campaign profound-
ly disturbs the immune ecosystem, with extremely

worrisome short-term and long-term consequenc-
es — at both the individual level and the population
level. We must be aware of the consequences of
recklessly interfering with the immune ecosystem.
We must protect our precious immune systems.
In fact, the COVID mass vaccination campaign is
responsible for abnormally generating a prolonged
series of dominating new variants that have be-
come increasingly infectious, increasingly vaccine-
resistant (due to «immune escape»), and will inevi-
tably become more virulent (again, due to immune
escape). This has been due to fundamental laws
of natural selection and has been predictable. The
promoters of the mass vaccination campaign have
failed to appreciate the complexity and delicacy of
the immune ecosystem and, thereby, have prolonged
the COVID pandemic and made it devastatingly
more dangerous.

The COVID vaccines induce the immune system
to produce neutralizing antibodies (to the spike
protein of SARS-CoV-2) and non-neutralizing an-
tibodies (also to the spike protein). These vaccinal
neutralizing antibodies were presumed to be able
to «neutralize» the virus and, thereby, prevent the
virus from entering human cells, replicating within
those cells, and being transmitted to other indi-
viduals.

The COVID vaccines have turned out to be in-
capable of preventing infection or transmission
of the virus. The virus, predictably, quickly be-
came resistant to vaccinal neutralizing antibodies
(if those antibodies were ever significantly neutral-
izing). The same will apply to the new «updated
bivalent vaccine.»

Non-neutralizing antibodies induced by the vaccine
cause conformational changes in the spike protein
that render the virus more infectious. That is, these
vaccinal non-neutralizing antibodies actually facili-
tate viral entry into cells — a form of antibody-
mediated or «antibody-dependent enhancement
(ADE)» of infection. The non-neutralizing vacci-
nal antibodies actually enhance the ability of the
virus to infect human cells and, thereby, render
the vaccinated person more susceptible to infection.
The same applies to the new «updated bivalent
vaccine.» This was predictable and has proven to
be the case.

Non-neutralizing antibodies induced by the vaccine
were temporarily providing some protection from
severe disease (at least theoretically), by inhibit-
ing dendritic cell-mediated trans-infection of the
lower respiratory tract and other internal organs.
However, due to the continued immune pressure
placed on the virus at the population level and the
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natural selection expected with this, a variant has
emerged that overcomes this disease-inhibiting ef-
fect of the non-neutralizing antibodies. This means
that, because of the mass vaccination campaign,
a new dominant variant will soon prevail that
is not only more infectious than any of its pre-
decessors but also more virulent (deadly) than
any of its predecessors. This was predictable [10].
The COVID vaccines do not teach or train the
innate arm of the immune system to fight the
virus. Instead, the non-neutralizing vaccinal anti-
bodies sideline the innate immune system of those
who are vaccinated. This sidelining of the innate
immune system prevents NK cells (Natural Killer
cells, a powerful component of the innate immune
system) from gaining competency that normally oc-
curs through valuable experience and practice.
Development of «herd immunity» requires the de-
velopment of «sterilizing immunity» in a critical
percentage of the population. Naturally acquired
infection usually results in sterilizing immunity
and, therefore, contributes to herd immunity. The
COVID vaccines do not result in sterilizing im-
munity and, therefore, cannot contribute to herd
immunity. They do the opposite — they make
SARS-CoV-2 (SC-2) more infectious, increase the
amount of SC-2 circulating in communities, and
interfere with development of sterilizing immunity
in the individual — thereby, preventing develop-
ment of herd immunity.

The COVID vaccines «prime» the adaptive im-
mune system to reflexively respond to SC-2 by
producing the same original antibodies that were
induced by the original vaccination («original an-
tigenic sin»). This results in loss of immune flex-
ibility and perpetuates the above-mentioned harm-
ful effects of the COVID vaccines — at both the
individual level and the population level.
Immunization is irreversible. Immunized people
cannot be de-immunized.

Another consequence of the mass vaccination cam-
paign is «immune exhaustion». When vaccinated
people become repeatedly reinfected (which is now
happening frequently in vaccinated people) they
need to repeatedly activate large amounts of NK-
CTL and other key components of the immune
system. This leads to «immune exhaustion» and
depletion of immune cells. This is what is meant
by «immune exhaustion.» Immune exhaustion then
leads to the vaccinated person being less able to
handle not only SARS-CoV-2 and other glycosyl-
ated viruses that cause acute infection, but also
other latent infections, including EBV, CMV, her-
pes virus, even TB. This immune exhaustion also

renders the immune system more prone to autoim-

mune mistakes and adversely affects the immune

system’s cancer surveillance capabilities — 1. e.,

its ability to recognize and kill early malignancies.

* When given to infants and toddlers, the COVID
vaccines interfere with the foundational education
of a childs innate immune system — particularly
the foundational education of their natural killer
cells (NK cells). The concern is that this interfer-
ence will irreversibly render those children less
able to handle not only SARS-CoV-2 but many
other glycosylated viruses, and also predispose
those children to autoimmune disease and malig-
nancies.

* For the above scientific reasons, Children, in
particular, must be protected from the harm-
ful effects (at both the population level and the
individual level) of the COVID mass vaccination
campaign [10].

Whereas COVID vaccination of children exposes
them to the above risks, a child who is left unvac-
cinated against COVID will benefit in the following
ways:

e The child’s innate antibodies (part of the innate im-
mune system) will be free to bind to and neutralize
the virus, including new variants — thus, contribut-
ing to clearance of the virus. (The child’s innate
antibodies will not be outcompeted and sidelined
by vaccinal antibodies.)

* The child’s innate antibodies will be free to provide
a proper continuing education of NK cells — teach-
ing the NK cells how to recognize and kill infected
cells and cancerous cells, while also learning how
to avoid killing normal healthy cells. (The COVID
vaccines interfere with this ongoing continuing ed-
ucation of NK cells, especially in young children.)

e The above healthy, unimpaired innate immune sys-
tem (innate antibodies and NK cells, etc.) will be
of tremendous help in containing and clearing the
infection — so much so that the adaptive immune
system often might not need to be recruited.

o If needed, the child’s adaptive immune system
will be free and able to produce new variant-
specific antibodies (i.e., antibodies that match the
new variant) — unlike the vaccinated child whose
immune system has been «primed» («irreversibly
programmed») to respond to new variants with
the same old outdated anti-Wuhan strain anti-
bodies («original antigenic sin»), which interfere
with successful development and function of new,
updated antibodies that match the extant variant.
Again, it is important to realize that once a person
has become vaccinated, they cannot become de-
vaccinated. Vaccination is irreversible.

@ [Negmartp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

elSSN 2587-6252



124

OB30PbI /REVIEWS

* The unvaccinated child will not be burdened with
«infection-enhancing» non-neutralizing vaccinal
antibodies that render vaccinees more susceptible
to infection.

e A significant natural infection with SARS-CoV-2
will result in long lasting sterilizing immunity, and
such a child will be contributing to herd immunity.
In contrast, COVID vaccination does not result in
sterilizing immunity, does not contribute to herd
immunity, and, in fact, prevents development of
herd immunity. Unvaccinated children, thereby,
contribute to the protection of all, including the
elderly; the vaccinated contribute to the prolonga-
tion of the pandemic for all and the further endan-
germent of all, particularly the elderly.

* The unvaccinated child will be able to respond nor-
mally to other glycosylated viruses. (The COVID
vaccines detrimentally interfere with the normal
immune response to other glycosylated viruses.)

* The unvaccinated child’s immune system will not
become «exhausted».

e Children who are left unvaccinated will be in a bet-
ter position than anyone else to adequately handle
any SARS-CoV-2 variant that comes along — even
soon-to-arrive variants that are extremely infectiou-
sand extremely virulent. In contrast, the elderly and
young children (especially 6-month-old children)
who have received the COVID vaccine will be in
the worst position of all people.

* However, when a more virulent variant appears
on the scene (which Dr. Vanden Bossche thinks is
inevitable and will occur soon), even unvaccinated
children, despite being better off than vaccinated
children, will be at greater risk of severe illness and
hospitalization than has been the case to date —
especially if the mass vaccination campaign is con-
tinued. This increased frequency of severe illness in
unvaccinated children will not be because they are
unvaccinated — it will be because of the increased
infectiousness and increased virulence of the new
variant(s). It is essential to understand that, at the
population level, both the increased infectious-
ness and the increased virulence are direct re-
sults of the mis-guided COVID mass vaccination
campaign. Neither would have developed in the
absence of the mass vaccination campaign [13—17].

e If the COVID pandemic had been managed prop-
erly and if the mass vaccination campaign had
never been implemented, the COVID pandemic
would have ended within 1-1.5 years, due to the
natural development of herd immunity. Yes, many
people (primarily elderly people with co-morbi-
dities) would have suffered and died during those
1.5 years. However, the cumulative numbers of

COVID-related hospitalizations and deaths during
those 1.5 years of a properly managed pandemic
would pale in comparison to the cumulative num-
bers of COVID-related hospitalizations and deaths
that have occurred to date and will soon increase
enormously.

* The often-repeated statements that: “The COVID vac-
cines are extremely safe, extremely effective; get vac-
cinated, at least for the sake of others; our patience is
growing thin” (statements publicly stated by President
Biden) reflect an absurdly simplistic and erroneous
understanding of immunology, vaccinology, virology,
and evolutionary biology. Such statements have been
divisive and abusive and have led to an enormous
amount of unnecessary suffering and death.
Because of the above-explained immunological

concerns, children should not be given the COVID
vaccine. This applies to all COVID vaccines. It will
also apply to the new “bivalent omicron-updated”
mRNA vaccine that, unfortunately, has been rolled
out without adequate testing or thoughtfulness. This
also applies to children who are at increased risk of
developing COVID because of co-morbidities, under-
lying autoimmune diseases, or immunosuppression.

For similar reasons, adults should not be given the
COVID vaccines.

For the above scientific reasons alone, the COVID
mass vaccination campaign should be halted — for
all of Humanity, especially for children.

Please note that I have not even mentioned the mul-
tiple other scientific reasons that would (each, alone)
justify an immediate halt to the mass vaccination cam-
paign — e.g. the extremely inadequate study of both
the short and long term safety of the mRNA COVID
vaccines for individual vaccinees, both prior to and sub-
sequent to approval of the vaccines; the extremely wor-
risome adverse effects of the COVID vaccines that have
been reported to VAERS (the Vaccine Adverse Events
Reporting System); the worrisome data that emerged
during the vaccine trials (but were not disclosed in
a forthcoming or honest fashion by the manufactur-
ers); and other safety concerns that have been raised
by thoughtful concerned scientists. Chief among these
adverse events — at the individual level — have been
myocarditis/pericarditis (particularly in adolescents and
young adults), abnormal clotting, and an array of wor-
risome neurological side effects [2, 5, 7, 8].

For all of the above reasons we must not allow
further vaccination of children against COVID.

There is desperate need for an Independent Inter-
national COVID Commission, a representative panel
of international experts — comprised of exemplary al-
truistic virologists, immunologists, vaccinologists, evo-
lutionary biologists, epidemiologists, and other relevant
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experts — to engage in respectful, healthy, inclusive,
honest, objective, rigorously scientific, video-archived,
public dialogue about the COVID mass vaccination
campaign, particularly the mass vaccination of children.
So far, such a Commission has not been formed and
healthy dialogue has not occurred [17].

If the COVID mass vaccination campaign were to
be thoroughly and honestly re-evaluated by an honest,
altruistic Independent International COVID Commis-
sion, there is no doubt in Dr. Vanden Bossche’s mind,
or in my mind, that the COVID vaccines would be
deemed unwise and totally unfit for human use [17].

What about children with medical conditions
that put them at higher risk for COVID?

Should children who are immunosuppressed or
have other medical problems that increase their risk
of developing severe COVID be vaccinated against
COVID? No. Even while vaccinal non-neutralizing
antibodies were providing some beneficial protection
against severe COVID illness and death, the many
negative aspects of COVID vaccination, at both the
individual and population level, outweighed that mod-
est virulence-inhibiting benefit. With the arrival of a
SARS-CoV-2 variant that has been able to overcome
the virulence-inhibiting effect of the vaccinal non-
neutralizing antibodies, that beneficial effect of the
vaccinal non-neutralizing antibodies will be gone. We
will then be left with COVID vaccines, including the
“new, updated bivalent mRNA vaccine”, whose vac-
cinal neutralizing antibodies will fail to neutralize the
virus and whose vaccinal non-neutralizing antibodies
will fail to provide protection against severe disease.
At that point, the vaccines will provide no benefits
and will have only harmful effects [10, 14, 16].

CONCLUSION

For multiple scientific reasons, and for those rea-
sons alone, no child should be given any of the cur-
rently available COVID vaccines, including the new
«updated bivalent» vaccine.

In my view, vaccination of children with the cur-
rently available COVID vaccines has represented
malpractice — negligence of obviously appropriate
and readily apparent science-based concerns about the
safety and wisdom of these vaccines — failure to
recognize the predictable consequences of the mass
vaccination campaign — failure to provide true in-
formed consent — failure of physicians to do their
homework and think for themselves.

People who have sought exemption from COVID
vaccination — particularly concerned parents who
have sought exemptions for their children — have
been absolutely correct to protect themselves and their

children from these COVID vaccines!!! The COVID
mass vaccination campaign will go down in history
as the greatest, most devastating blunder in the his-
tory of medicine. For the sake of all children and for
the sake of Humanity the mass vaccination campaign
must be immediately stopped.

For more detailed information about the issues
discussed in this document, including more than
1000 peer-reviewed references in the medical litera-
ture that support my statements, the reader is re-
ferred to the following websites, articles, and video-
presentations.

To the physicians, lawyers, and Courts involved
in requests for exemption from COVID vaccination,
please take the time to do the proper homework that
will enable you to make a best judgment. The pur-
pose of all my COVID writings has been to share the
homework I have done with those who have had less
time and insufficient scientific expertise to adequately
understand the scientific complexities of the COVID
situation. Please take advantage of my homework, and
that of Dr. Vanden Bossche.

OOMNOJNIHUTENbHASY NHOOPMALUMUA

KonguukTt nuTepecoB. ABTOp JeKIapupyeT OTCYTCTBUE
SIBHBIX M MOTCHIUAIBHBIX KOH(INKTOB MHTEPECOB, CBA3aH-
HBIX ¢ MyONMKalue HacTOAIIeH CTaThH.

Hcrounuk ¢puuancupoBanus. ABTOp 3asBisgeT 00 OT-
CYTCTBUM BHEIIHEro (MHAHCHPOBAHUS NPH HPOBEACHUN
HCCIIEI0OBAHNSI.
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HABJIIOAEHUE TAXENOIro AETCKOro BOCNAJIUTENbHOIO MYJIbTUCUCTEMHOTO
CMHAPOMA, ACCOUMMPOBAHHOIO C COVID-19
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OpHo 13 pepkux Taxenbix ocnoxHeHunt COVID-19 — peTckuit BOCMaNUTeNbHbIA MYyNbTUCUCTEMHBIM CUMHAPOM, Yalwe B ny6num-
Kauuax BCTpeYaeTCs TEPMUH «NefuMaTpuyeckuii MynbTUCUCTEMHBIN BocnanutenbHbli cuHapom» (MMBC). Mporpeccuposanmne
BocnanuTenbHoro oteeta npu MMBC MoXeT NMpUBOAMTL K PasBUTUIO BTOPUYHOTO remModarouMTapHOro CMHAPOMA, MposiB-
JIEHWEM KOTOpOro BNsTCA pedpakTepHas NMXopajka, pocT GeppuTUHA, NOBbIE YPOBHEN acnapTaTaMMHOTpaHcdepasbl
W anaHUMHaMMHoTpacdhepasbl, LMTOMEHMUS, MOBbILEHWE YPOBHS UHTEPNEeNKUHA 6, TSXKenas neyeHoUYHas M HeBponornyeckas
ancdyHKuma. Hapsaay € 3TMM MOryT pa3BMBaTbCA Apyrue nNposiBNEHUS NOAMOPraHHOM HeLO0CTaTOYHOCTHU, B TOM YUCIE OCTPbIN
pecnupaTopHbIi AUCTPECC-CMHAPOM M OCTPas CepAeyvHas HeLoCTaTOYHOCTb, BCNEACTBME PA3BUTUS MUOKApAMTA.
OcobeHHOCTb OMUCAHHOIO KAMHWMYECKOro Cay4yas COCTOMT B AMHAMUYECKOM HabMIOAEHWM TSXKENOro neanmaTpuyeckoro
MYNbTUCUCTEMHOIO BOCMANUTENbHOrO CMHAPOMA, accoummpoBaHHoro ¢ COVID-19, ocnoxHMBLLEroCs MMOKAPAMTOM C OCTPOM
cepaeyvHol HefOoCTAaTOYHOCTbI, AUCHYHKLMEN TIEBOrO Xenyao4uka 1 BTOPUYHbIM reModaroumntapHbiM CMHAPOMOM, Y AEBOYKM
11 net, ¢ GoHOBbIM OXMpeHuneM. PebeHOK nonyyan TPeXKOMMOHEHTHY Tepanuio rKOKOPTUKOCTEPOUAAMU B COYETaHUM
C BHYTPUBEHHBIM UMMYHOIMOBYNIMHOM U LMKNOCMNOPUHOM A, C NMONOXMUTENbHBIM KAWHUYECKUM 3ddeKkToM Ha GoHe npoBo-
anmoro nedeHus. OTMedeHbl cneayrolme ocobeHHoCcTH HabnoaeHus: 1) oueHb paHHuiA ctapT NMMBC Bo BpeMs ocTpoit dasbl
COVID-19; 2) TpaH3uTopHas gucaunuinemus B gebrote NMMBC ¢ pocToM xonectepuHa, NperMyLLECTBEHHO 3a cyeT dpakuuu
JIMNONPOTENAOB HU3KOW MAOTHOCTU, U CO CMOHTaHHbIM perpeccom 6e3 runonunuaemMmuyeckmx npenapartos; 3) MPT-npu3Haku
MWOKapAMTa CNyCTd Mecsl, OoT Hayana 6one3Hu, HeCMOTPS Ha HOPManM3auMIo MokasaTenen 3xokapamMorpadumn M MO3roBoro
HaTpuitypeTnyecknoro ropmoHa pro-BNP.

KntoueBble cnoBa: MynbTUCUCTEMHbBIM BOCMANUTENbHbIM CMHAPOM, accoumnmnpoBarHbin ¢ COVID-19; petn; neyenne NMMBC
MYNbTUCUCTEMHbIM BOCNANUTENbHBIA CMHAPOM, accounnpoBaHHbit ¢ COVID-19; petu; neyenne NMMBC.
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One of the rare manifestations of COVID-19 is pediatric inflammatory multisystem syndrome, most often in publica-
tions it is found out how pediatric inflammatory multisystem syndrome in children (PIMS). The progression of the
inflammatory response in PIMS may be a consequence of the development of secondary hemophagocytic syndrome, a
significant part of which is refractory fever, an increase in ferritin, AST and ALT, cytopenia, an increase in interleukin
6, severe hepatic and neurological dysfunction. The case with this group of representatives of other multiple organ
failure manifestations in the detection of acute distress syndrome and acute heart failure, in the detection of the
development of myocarditis.

A feature of the described clinical detection is the dynamic observation of a severe pediatric multisystem inflammatory
syndrome associated with COVID-19, complicated by myocarditis with acute heart failure, left ventricular dysfunction
and secondary hemophagocytic syndrome, in an 11-year-old girl with underlying obesity. The child is taking triple
therapy with glucocorticosteroids in combination with intravenous immunoglobulin and cyclosporine A, with an ex-
pected effect on the ongoing treatment. Possible features of observation are noted: 1) a very early start of PIMS during
the acute phase of COVID-19; 2) transient dyslipidemia at the onset of PIMS with an increase in cholesterol, mainly
due to the low-density lipoprotein fraction, and spontaneous regression without lipid-lowering drugs; 3) MRI signs of
myocarditis in @ month after the onset of the disease, despite the normalization of echocardiography and pro-BNP.

Keywords: multisystem inflammatory syndrome associated with COVID-19; children; treatment of PIMS.
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Ilenuatpuueckuii  MyJIBTUCUCTEMHBIM  BOCHAIH-
tenpHBIN cuHapoM ([IMBC) — »T10 penxoe, Tsike-
moe ocnoxkaeane COVID-19, cBs3zanHoe ¢ upesMep-
HBIM OTBETOM HWMMYHHOH CHCTEMBbl Ha HHQEKIHIO
SARS-CoV-2. Ota dpopma COVID-19 00b4HO BO3HU-
KaeT depe3 2—6 Hexl. moclie TEPEeHECEHHOTO OCTPOTro
SMM30/1a JaHHOW WHGEKIHH W 00yCIOBIeHA HMMYHO-
MATOJIOTUYECKUM OTBETOM IallMeHTa Ha 3Ty HH(]EK-
muto [1, 18]. Xapakrepusimu cumntomamu [IMBC
SIBIIIOTCA: MEPCUCTHPYIOIIAs JINXOpajgKa, CUCTEMHOE
BOCHAJIEHUE C BOBJICYCHHEM B ITaTOJIOTMUYECKUN TPO-
[IeCC pAa3MUYHBIX OpPraHOB M CHUCTEM — CHCTEMBI
KpOBH, CEPJEYHO-COCYIUCTOM M HEPBHOH CHUCTEM,
JKEJTy0YHO-KUILIEYHOTO TPaKTa, MOYEK, KOXKH, U PO-
CcTOM OMOMapKepOB BOCHAICHHS — YUCIIA JEHKOLUTOB
u HelTpodminos, C-peaktuBHoro Oenka (CPB), hubpu-
HOTeHa, MPOKAJIBIIMTOHWHA, D-mumepa, ¢eppurtnHa,
JaKTaTAeruApOreHasbl, HHTEpIeHKHA 6, a TaKke Ja-
0OpaTOpHBIMU TIPU3HAKAMU TMEYCHOYHOH M MOYSYHOH
muchyHknuu [4]. MHOKapIuT cYUTaeTCs OTHUM U3 Ca-
MBIX XapaKTepHbIX M TsoKeNbIX ociokHeHud [IMBC
U HepeaKo TpedyeT WHTeHCHBHOTO JeueHus [4, 12, 18].

Hna nereit ¢ [IMBC, no nutepaTypHbIM JaHHBIM,
XapaKTepPHbIM NPEMOPOHIHBIM COCTOSIHUEM SIBIISICT-
cs oxupenne [3]. s B3pocCibIX, OONBHBIX HOBOW
kopoHaBupycHoit wHpeknueir COVID-19, nammume
aTepoCKJIepO3a H/WIU BBICOKOTO YPOBHS XOJEeCTepH-
Ha TPUHATO CYUTATh HEOIATONPHUSATHBIM KOMODPOHI-
HBIM (DaKTOPOM, OTATOLIAIOLIMM MPOTHO3, HO TOpa3zio
MEHBIIIE W3BECTHO 00 WHUIMANKA THIIEPIUIHIC-
Muii mon BozmeiictBueM SARS-CoV-2 [7, 15, 17].
Mpuorue npusHaku [IMBC cxoxu ¢ CHHIPOMOM aKTH-
BallMM MakpogaroB [pedpaxrepHas JTUXOpaaka, POCT
ypoBHS (peppuUTHHA, TOBBIIIC YPOBHS acrmapTaTaMu-
HoTpaHchepaspl (ACT) u amaHmHaMHUHOTpaHC(epasbl
(AJIT), unTorenusi, TsoKenas IMEYSHOYHAs W HEBPOJIO-
rudeckas qucyHKIus |, HO BCE JKe MOTHOE YUCIIO JTra-
THOCTHYECKUX KPHTEPUEB TeMOIMM(OTHCTHOLUTO3a
(cormacao kputepusim HLH-2004) [9] He BbIsABIISCT-
cs1 y OompmuHCTBA MarueHToB ¢ [IMBC. Bropuansrii
remogaronurapasiii  cuaapom (I'@C) moxer OBITH
muarHoctuposan npu [IMBC cormacHo kpurepusim
A. Ravelli (2016), pazpaboTanHbIM AJISI CIy4aeB Ma-
KpodaraibHON aKTUBAIIMK TIPU CHCTEMHOM FOBEHHIIb-
HOM apTpHUTe, KOTOpBIE TAaKKe HCIIONB3YIOTCS TPH
JIPYTUX pEBMATUYECKUX 3a00J€BaHUSIX — CHCTEM-
HOW KpacHOU Bosyanke u Oose3nu Kasacaku [12].
[Ipu TIMBC karactpoduueckoe MIporpeccupoBaHue
BOCHAJINTENIEHOTO OTBETa CIIOCOOHO TMPHUBECTH K pas-
BUTHIO CHHPOMA aKTHUBAIIMHA MaKkpo(}aroB (BTOPUIHBIN
I'dC) [2], ocTporo pecnuparopHOro IUCTPECC-CUH-
JIpoMa M JIpyrMX MpPOSBIEHUH MOJMOPraHHOW Heao-
CTaTOYHOCTA W MOXET OBITh MPHUYUHOW THOEeNd ma-
menTa [11].

Awmepukanckuid  komiemk pesmaroiorun (ACR)
a Taxoke LleHTp 1o koHTpOIIo 3a 3a6omeBanmsiMu CIITA
(CDC) u Amepukanckas akagemus nenuatpun (AAP)
yTBepAWIN pekoMenaanuu no yedenuio [IMBC, B xo-
TOpBIC BOLLIM JICYCHHWE BHYTPHUBEHHBIM HMMYHOTIIO-
OynmuHomMm, rTmokokoptukoctepongamu (I'KC), anrtu-
arperaHTaMy M aHTUKoaryJastHTamu. OmyOaMKOBaHHBIE
Ha CETO/IHS aHHBIE MOKAa HE JIAIOT MOJHOTO MPeCTaB-
JeHns 00 0COOCHHOCTAX TEUCHHMsl TAaHHOTO 3a0oJieBa-
HUS U IIPOTHO3E.

IIpueooum onucanue Knunuuecko2o HadaIOOEHUsL.

B HOs16pe 2020 1. B oTmaneHHoM patione MpkyTckoit
obmactu 3abonena neBouka 11 yet, koTopast OblIa dKC-
TPEHHO TOCMUTAIM3UPOBAHA B OT/EJICHHE aHECTE3HO-
JIOTMM W PeaHUMalH OOJIBHUIBI 2-TO YPOBHS 1O Me-
CTY JKUTENbCTBA. Y MAIMEHTKH BO3HHUKJIA JINXOPaJKa
38,9 °C u cirabocTh cIrycTs 4 qHS OT Hadaja KOHTaKTa
¢ marepbto, 3abonesmeir COVID-19 B cpennetsike-
joii gopme. B Tedenue 5 gHEW cOCTOSHUE JEBOYKHU
YXYIIIAJI0Ch, aMOylnaTOpHO Ha3HAYeH aMOKCHIIMII-
JUH U MUMMYHOCTUMYJISATOPbl. Ma30K M3 HOCOIIIOTKH
Ha SARS-CoV-2 6pu1 nonoxuTenbHbpIM. K uxopanke
MPUCOCANHUIIUCH TUIIEPEMUS BEK, KOHBIOHKTHB U UHb-
eKLUs COCYJOB CKJIEp, XEHJIUT, MBIIIEUHbIE TeHEepaH-
30BaHHBIC OOJIM, OJIBILIKA, BBIPAKCHHBIC MBIILICUHBIC
0omm. Ha 6-e cyTku 3a001eBaHMS TOCITUTAIM3UPOBaHA
B OOJIBHUITY TIO MECTY JKUTENLCTBA B KpaiHE THKEIOM
cocTtostHUM. [Ipu mocTymieHnn oTMeueHb! OJIEHOCTD,
CBIIIb PO30Basi Malmyje3Has CIWMBHAs Ha JHIE, LIee,
BEpXHEW IOJIOBUHE TPYJHOH KIETKH, CIHMHE, THIIepe-
MU U OT€YHOCTh MMHAAIMH. IIpu ayckynsranum oc-
nabieHne AbIXaHus B JIETKUX, ITIyXHe CepIedHbIe TOHbI
125/MHUHYTY ¥ WHTOJICPAHTHOCTh K MHHUMAJIbHOM
Harpyske, aprepuasiibHoe aasieHue 74/40 MM pr. cr,
Sp0,93 % 06e3 morauum O,. XKuBOT OoJI€3HEHHBII
MpU TajdblalMy BO BcexX oTraenax, cumnrom lller-
KMHa OTPUIATENbHbIN, NMEepUCTaIbTUKA Bsjas, KUMI-
KW CTyn 2 pasa B cyTku, oiurypus 0,42 mur/(kr - ).
B remaronornueckux aHanuzax oOHapyKeHbI JeiKo-
neuus 2,0 - 10°/1, weitrpodunust 56 %, mumdonenus
20 %, tpombGouwmronenus 89 - 10%/1, ckopocTh oce-
JaHust 3pUTporuToB 40 MM/4, THUIOAIBOYMHHEMUS
25 r/a, runonporenHeMus 48 T/, MOBBILICHUE Map-
kepoB Bocnanenuss — CPb 50 mr/n, Tpurmumnepust
5,3 MMoITB/7, a Takke kKpeatmHuHa — 110 MKMOITB/J1,
u MoueBuHbl — 11,5 wmmounb/i. Yposenn AJIT
u ACT — B Hopwme. Ilosropusiii [1I[P-tecT u3 Ho-
cornotk Ha SARS-CoV-2 orpunarensusiii. OOHapy-
xeHbl antutena M u G k SARS-CoV-2. Ha OKI' —
CHHYycOBasi Taxukapaus 1m0 120 w HapymieHus
pernosigipu3anid B BHUJE BBICOKHX OCTPOKOHEUHBIX
3youoB 7 B V4-6. Ilpum sxokapamorpaduu ObLIO
o0HapyxeHO cHmkeHue (Qpaknuu BeiOpoca (DB)
neBoro kemymouka (JDK) mo 24 %, nunaramms
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JODK + 3,0 Z-score, *UIKOCTb B NEpPUKApIE C pac-
XOXKJECHHEM JIMCTKOB 1,6 ¢cM IO CTEHKE MpaBoOro
xemynouka. Ilpm Y3UW B OpromHOi W TjIeBpaib-
HBIX TOJIOCTSIX BH3YaJIM3UPOBAH YMEPEHHBIH BBITIOT.
Ha mMynbpTucnupanbHOW KOMIBIOTEPHOW ToMOTpaduu
OpraHoB IPyJHON KJIETKH OOHAPYKEHBI IPU3HAKHU OT-
eka serkux. [locraBnen auarnos: «Ileguarpuueckuii
MYJIBTUCUCTEMHBIN BOCHAINTEIbHBIN CUHIPOM, acco-
uunpoBaHHelii ¢ COVID-19 (Muoxapaut, nmepukap-
JIUT, OCTpas JICBOXKEIYJOYKOBas HEIOCTATOYHOCTD,
KapIUOrE€HHbIA OTEK Jerkux, BTOopuuHbld ['OC,
IMOK KapAUOTCHHBIM W JUCTPUOYTHBHBIH, OCTpOE
MOYEUHOE TIOBPEXKICHUE, KEIMYT0UHO-KUIIICUHAS JIUC-
GYHKIHS)».

Hayaro BHyTpHuBeHHOE OONIOCHOE BBEICHHE JCK-
camerazona 10 wr/(M*-cyT), a TaKke TenapuHa,
JonamuHa U dypocemMuga B BHUIE HENPEPbIBHON
BHYTpHBEHHOH wWH(Y3uH, WHDY3HOHHAs Teparus
JUCTPHOYTHBHOTO IIOKA TIOA KOHTPOJEM IIEHTpPajb-
HOro BeHO3HOro namneHus, gotauus O,. IIpexparu-
JIMCh JIMXOPaZIKa U IOCTENEHHO PEerpeccupoBalid Ipo-
SIBJICHUSI KapJMOTEHHOTO W JUCTPUOYTUBHOTO IIOKA.
Uepez 8 cyT neBouka JaocTaBiieHa Opuraaod casa-
BuaMu B VPKyTCKYIO0 TOCyJapCTBEHHYIO OONacTHYIO
neTckyro kinuHudeckyro OompHUIy (I'bY3 UI'OIKB).

[Ipu nocTymieHun chlnu He ObLI0, KOHEYHOCTH Te-
wisle, SpO, 98-99 % na noraumu O, yepe3 HOCOBbIC
KaHIONU. B Jerkux paccesHHbIE BIaXHBIE M CyXue
XpHIBI ¢ 00erX CTOPOH. [ paHuIpl cepna pacimpeHbl
BJIEBO 10 MEpeIHEH aKCUIUIIPHOW JIMHUU, MPUIIYLICH
1 Ton, Taxukapaus 110 yu./mMuH, apTepHabHOE IaBiie-
Hue B HopMme. I'ematomeranus +2,5 cm. Coxpansiach
TpombonuTonenus 168—189 - 10%/1, HOpMaTbHBINA ypo-
BeHb JieiikouuToB 7,3 - 10°/n, remormobun 104—110 /1,
yucio sputpormutoB — 3,6 - 10'%/n, CPB>50 wmr/n,
dhepputun 1594 ur/mu, runonporenHeMus S6 /31, TUTIO-
anpOyMHHEMHS 25 T/J1, TpUrIUIepuasl 2,67 MMOIB/I,
XOJlecTepuH 5,73 MMOJIB/N, JIMTIOMPOTEUIB HU3KOM
mwiotHoctu (JIITHIT) 5,79 mmonk/n, B koarymorpamme
J-mamep 3577 ur/n. Tlokazarenn MOBPEXACHHUS MHO-
kapaa — proBNP, TponoHuH, onpezesieHne KOTOPbIX
BBITIOJIHEHO Ha 13-i1 neHb OoJie3HM, OBUIM B TIpejeliax
HopMbl. CoXxpaHsuics THIPOTOpAaKC, THIPOIEPHKAp,
HE3HAYUTEJIbHBINA ACLUT.

JloToTHUTETEHO TUAarHOCTHPOBaH BTOPUUHEIH [ DC
MO0 HAIMYMIO TIPU3HAKOB, COOTBETCTBYIOIIUX KpPH-
tepusim A. Ravelli (2016): nuxopazaka, MOBBILICHHE
¢epputuna Boiue 700 Hr/miu, uuToneHus (TpomOo-
nuroneHus, anemus). Ilo H-Score 160 GammoB (-

xopanka — 49, opraHomeranus 23, OwumuTore-
Husit — 24, yposenb Qepputuna <2000 mHr/mn — O,
TpuruuepuaeMuss >4 Mmoibs/n — 64, ¢uOpuHOreH

2,3 t/n — 0, ACT menee 30 En/m — 0, myHKIus
KOCTHOTO MO3Ia He IIPOBOUIIACKH)

Yepes vac mociie noctymieHus (8- CyTKu OT Ha-
yayia 0oje3HN) HadaTa WH(Y3Us BHYTPUBEHHOTO WM-
MyHOTJIOOyIMHA 2 T/KT Ha KypC €IWHON HETpephIB-
Hol po030il. [lociie ATOro yay4muioch camMmo4yBCTBUE
W JJaHHbIC 3XOKapauorpadmuu — yMEHBIIWICS KOHEY-
Hbll nuactonumyeckuid pazmep JDK ¢ 4,6 go 3,8 cm
(o Z-score ¢ 2,99 no —1,2), ®B JIXX Bo3pocma c 24
1m0 58 %, BBIMOT B MepuKapae yMeHbImwics ¢ 1,6 cm
no 3aaHer crenke no 0,5 cm. JlaGopartopHbie map-
kepbl BocnaneHust (CPB, ¢epputuH) coxpansinchk
Ha BBICOKOM YypOBHE, HO He HapacTamu. Jlmurens-
HOCTh MHOTPOTHOW MOIEPKKH JONMAaMHHOM B J03€
7 MKI/(KT - MAH) COCTaBMJIa €lIe 3 CyT IOCie Kypca
BHYTpHBEHHOro HMMMyHornoOyiuHa (BBUI), mocne
9TOTO MAaIMEHTKA MepeBeieHa U3 ManaTbl MHTCHCUBHON
TEepanuu B OTJIeNIeHne. BHYTpUBEHHO BBOAMJICS IEK-
cameraszon 10 mr/(m? - cyt) B Teuenue 10 mmeit ¢ mo-
CIEAYIOUIMM CHUYKEHHMEM J03bl BABOE KaxKJbple 5 JHEH
10 no3bl 1,25 mr/(m? - cyt). JlOMOJMHUTENBHO Ha3Ha-
YeH IUKJIOCIIOpUH A BHYTPH B 03¢ 3,3 MI/(KT - cyT),
HaapormapuH HaTpus B go3e 100 EJI/(kr - cyT), are-
TUJICAJTUIIMIIOBAsT KUCJIOTa B 1o3e 1,5 mr/(kr - cyr).
ITo noBoaxy cepaedyHOW HEAOCTATOYHOCTH IAIlUEHT-
Ka MPOAODKWIA TONyyaTh TEpanmuio (ypoceMHIOM
B mo3e 0,5 MI/(KT - cyT) BHYTpPh TOCIE OKOHYAHWS
BHYTPUBEHHOW UH(Y3HUHU, U JOMOTHUTEIHHO CITHPOHO-
nakToH B q03¢ 0,8 Mr/(xr - cyT), KapBEAWJIOA B J03€
0,1 mr/(xr - cyT). [luHamuuyeckue M3MEHEHUS KIIMHU-
YEeCKUX M JIa0OpaTOpHBIX IMOKa3aTened Ha (oHe mpo-
BOIIMMOM Tepamnuy MpPeACTaBlIeHbl B TaOIUIIE.

SBnenus mommcepo3nuTa (acHUT W THUAPOTOPAKC)
ncuesnmn K 18-m cyTkam, jabopaTOpHble MapKepsbl
Bocrajenuss U BropuuHoro ['C kymupoBaHBI TOJN-
HOCTBhIO K 27-M cytkam. [liurtensHo (8-9 Henm.) co-
XpaHsATach OUCITUNHUIEMHUS — TIIOBBIIICHUE YPOBHS
JITTHIT no 8,57 mmomns/n (1,76-3,63 Mmons/i), obrie-
ro xojecrepuHa g0 10,7 MMONb/J, 3aTeM UX YpOBEHBb
BEpHYJICA K HOpMe 0e3 HazHa4eHUs THIOIUIHIeMUYe-
CKHUX TIpernapaToB. DXOMETPUYECKUE U TeMOIMHAMIYe-
CKHE TOKa3aTesiu Ha 12-e CyTKH OT JHS MOCTYILICHUS
npunu k Hopme — @B JDK yBenuuunacs 1o 66 %,
BBIIIOT B TEpUKapAe KyNHUpOBaH MOTHOCTHIO. OpHa-
ko npu MPT cepaua ¢ KOHTpacToM, BBIIIOJHEHHOM
Ha 35-i1 neHb 3a0oreBaHus, OOHAPYKEH BBITIOT B Tie-
pukapae 0,4-0,7 cMm u (pukcanus KOHTpacTa B TIepeIHei
CTEHKE MPaBOTO Kemydodka (MpH3HAK MHOKApIUTA).
B cBsi3u ¢ 3TUM mociie BBIMUCKU TEpamnus CepleuyHON
HEIOCTATOYHOCTH (B CYTOUYHBIX J03aX CIIMPOHOIAKTOH
1 mr/kr, dypocemun 0,5 mr/kr, 0,2 MI/Kr) mpoaomke-
Ha. Hasnadena anerwicanumuioBas KHACIOTa B TpO-
¢dunakTrueckoit no3e. HaapomapuH oTMEHEH 10 BbI-
MUCKH W3 CTallMOHapa, UUKIOCTIOPUH A TpojoiKana
MpUHUMATh 10 3,3 MT/(KT - cyT), B TeUeHHE 3 Mec.,
JeKcaMeTa30H MTPUHUMAaJa BHYTPh B YOBIBArOIIEH 03€e
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Tabnuya / Table
KnnHnueckune 1 nabopatopHble nokasatenu Aesouku 11 net, ¢ 4ETCKUM MYNbTUCUCTEMHBIM BOCTMAAUTENbHBIM CUHAPOMOM NpU
AMHAaMMYeCcKoM HabnoLeHun Ha GoHe Tepanuu B TeyeHne 1 Mecsaua
Clinical and laboratory parameters of an 11-year-old girl with pediatric multisystem inflammatory syndrome during dy-
namic observation on therapy for 1 month

Kiaumanyeckne cuMITOMEI / Jlo uMmMyHOMO Y1~ Hawano I'KC / [Mocne BBUT / Uepes 1 mec. Ha QoHe
Clinical signs pyromeii repanuu / | Start of the GCS After IVIG I'KC + nuknocnopus /
Before immuno- 1 month after the start

modulatory therapy of GCS + cyclosporine

JIuxopanka C /

Fever C 39 36,7 36,6 36,6
Cnu3uCTO-KOKHO-THM(OKEIC3H-
CTBII CHHIIpOM / . B 3 B
Mucocutaneous-lymph
glandular syndrome
Cep/euHasi HeTOCTaTOYHOCTb, / OCH / OCH / CH 3 ©K/ CH 2 ®K/
Heart failure AHF AHF HF 3 FC HF 2 FC
I'maporopaxc, Tuapotopare,
TUAPONEepHKap/,
Ionuceposur / Polyserositis acuur / ruAponepuxapi /| I'unponepuxapn / ['naponepuxapn /
Hvdrothorax. hvdro- Hydrothorax, Hydropericardium Hydropericardium
e orax, Ayc hydropericardium
pericardium, ascites
JleiixouuTsr, xX10%/1 /
Leukocytes, x10°/1 2.0 73 7,02 13,56
TpomGouuTsl THIC. / %9 168 547 341

Platelets, thousand
COD, mm/u / ESR, mm/h 40 43 59 45

C-peakTUBHBIN OesloK, MI/11 /

C-reactive protein, mg/1 Her nanmsix >0 6,2 2.2

PeppuTiH, HI/M / 339 1594,6 1303,6 4222
Ferritin, ng/ml

OO0uuii 6enok, /71 / 48 56 86.0 74,5

Total protein, g/l
AnsOymuH, r/1 / Albumin, g/1 25 34 37 40

Tpurnunepuasl, MMOIb/T /

Triglycerides, mmol/l 3,29 2,67 4,35 115
XomnecTepuH, MMOJIB/T / Her nannbix /
Cholesterol, mmol/l No data 5,73 7,16 10,7
J-numep, ar/ma / Her nansbix /
D-dimer, ng/ml No data 3577 1547 155
Dxokapauorpadus /
Echo-cardiography
* (pakuus BeiOpoca, % / B

ejection fraction, % 27 58 71
* JICBBIU JKEITYJI0YCK, CM / 46 B 38 305

left ventricle, cm

I'maponepuxapa, npu3HaKu
MHOKapIuTa B 00JacTH
nepejHell CTEHKHU MPaBoro
xemynouka / Hydropericar-
dium, myocarditis signs of
the anterior wall of the right
ventricle

MPT cepaua / He npoBoaunacek / | He npoBonunace / | He npoBoauiacs /
MRI of the heart Not conducted Not conducted Not conducted

Ipumeuanue. CH — cepneuynas Hegocrarounocth, PK — dynknuonaneusiii kiace, 'KC — rirokOKOPTUKOCTEPOUTHOE CPENICTBO,
BBUI' — BuyTpuBeHublit uMMyHOr100ynuH. Note. HF — heart failure, FC — functional class, AHF — acute heart failure, GCS —
glucocorticosteroid agent, IVIG — intravenous immunoglobulin.
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JI0 TIOJIHOM OTMEHBI 4epe3 | Mec. Mocie BBIMUCKH.
PexoMenmanmy mo nedeHWro Ha amMOyaTOPHOM dTarie
JIEeBOYKa BBHITIONHAJNA, TOCemana o0meo0pa3oBaTeb-
HYIO IIKONY, 0e3 3aHSATHH (PU3MYECKOU KYJIbTYypOU.

[Tpu o6cnenoBanuu uepes 3 mec. B 'BY3 UT'OAKB
Kamo0 He OBLIO, YAy4IInWiIach PEe3HCTEHTHOCTh K (hu-
3udeckoit Harpyske, OKI' B HOpME: CHHYCOBBIH PHTM
55-84 B MMHYTY, MCYE3NH HAPYIICHUS DETIOApH3a-
MU, DXOMETPUYECKHE TMOKA3aTeIN TaKKe MPUIILIH
k Hopme. IIposenena nosropHas MPT cepaua, npu
KOTOpO# MPU3HAKOB MUOKAPANTa HE OOHApPYKEHO, CO-
XPaHsIOCh HEOOJBIIIOE KOMHYECTBO KUAKOCTH B TIEpH-
Kapae Ommke K (PU3MOIOrHYecKOMYy — PacXOKICHUE
mucTtkoB mnepukapaa 0,4 cMm. Brimucana momoit 6e3
MEJIUKaMEHTO3HOM Tepamnuu.

[IpencraBienHoe HaOMIOMEHNE OTpakaeT BaphaHT
Kpatine Tsokesnoro tedenus [IMBC, accormmnpoBaHHO-
ro ¢ COVID-19, nporekaBiiero ¢ TsXeablM MHOKap-
nutoM U BropuuHbiM ['®OC, ¢ mpoBeaeHHEM Tepamuu
nekcamerazonoM, BBUI' u nuknocnopunom A [2, S,
8, 10, 11, 13, 17]. N3-3a pa3BUTHs MPU3HAKOB CHCTEM-
HOTO BOCHAJICHHSI M MYJIBTHOPTAHHOW HEIOCTATOYHO-
cti Ha (hoHE OCTPOH (HOPMBI HOBOW KOPOHABHPYCHOH
nHdexuuu (ctapt [IMBC Ha 6-e cyTKU OT MOSIBICHUS
JUXOPAJIKH, TPH BBIPAKEHHOW JIEHKOTICHWH) TaHHOE
HaOTIO/IeHNe HATIOMHUHAET KaK ITUTOKWHOBBIH IITOPM
npu B3pocioMm Bapuante COVID-19, tak u onHOBpe-
MenHo Kapacaku-nogo6usiii IIMBC, 00bIYHO BO3HU-
Karommit cryctst 2—6 Hen. ot Hayaina COVID-19.

BBuny oTcyTCTBHS OMpENeNeHHbBIX MPOTOKOIIOB Jie-
geHus: BropuaHoro ['@C mpu pa3HbIX peBMaTHUYCCKUX
3a0omneBaHMsIX, 1 B TOM umcie npu Kasacaku-momo0-
HOM MYJIBTUCUCTEMHOM BOCHAJIUTEILHOM CHHAPOME
Ha (pore COVID-19, MBI npoBOAMIM JIEYCHHUE JIEKCa-
METa30HOM C MEIJICHHBIM CHIDKEHHEM JI03bI B Tede-
Hue 1,5 Mec. u MUKIOCTIOpUHOM 3 Mec. B nmreparype
OOBIYHO YKa3bIBAOT HAa MEHBIIYIO MPOIAODKUTEIIb-
Hocth npumenenuss I'KC [6, 14, 16], a cpaBHUTETB-
HBIE TUIAIEe00-KOHTPOINPYEMbIC UCCISIOBAHNUS TI0 3TOM
npobieme orcyTcTBYIOT. CommacHo 2-i Bepcuu Kimn-
HAYECKUX PEKOMEHAITUH 110 JICYCHUIO MYJIETHCUCTEM-
HOT'O BOCHAJIUTEIBHOIO CHH/IPOMA, aCCOLMMPOBAHHOTO
¢ COVID-19, y nereti (2020), MOTOTHUTEIBHO MOT
OBITh HAa3HAYEH TOINMIIN3YMal, OIHAKO B CBs3U C (ho-
HOBOM JICHKOTIeHHeH HaMHW BBIOpaH MPOTOKOJ JICUCHUS
BropuyHoro ['®C, mpemiokeHHblii DeneparbHBIMA
KIMHAYECKUMH pekoMeHaanusmu LlenTpa remarosno-
rud u oHkojoruu um. J[. Porayera B 2015 1.

3AKNTIIOYEHUE

JlaHHble Halero HaONIOACHUS CBUJICTENHLCTBYIOT:
1) o Bo3mokHOcTH panHero crapta [IMBC Bo Bpe-
M octpoit ¢dazer COVID-19, momoOHO HHTOKWHO-
BOMY INTOPMY y B3pOCHBIX; 2) 00 3ddekre JTedeHnus

Kapacaku-nmogooHoro [IMBC, accoruupoBaHHOTO
¢ COVID-19 u ocnoxunenHoro sropuuHbiM I'®C, BHY-
TPUBEHHBIM UMMYHOINIOOYJIMHOM B couetanuu ¢ ['KC
Y LIMKIOCIOPUHOM; 3) O BO3MOXXHOM DPa3BUTHH TpaH-
3utopHoi runepxonecrepuHemun npu [IMBC 3a cuer
noBblienus JITTHII, co cnoHTaHHBIM perpeccoMm.

OONOJIHNTENIbHAY UHOOPMALIUA

Bxuaan aBropoB. Bce aBTOpbl BHECHH CYyIIECTBEHHBIN
BKJIaJl B pa3pabOTKy KOHIETINH, NPOBEACHHUE HCCIEN0Ba-
HUS ¥ TIOATOTOBKY CTaThH, MIPOWIH U ONOOPHIH (PHUHATHHYIO
BEPCHIO Tepe ITyOIHKaIuei.

KondummkT mHTepecoB. ABTOPHI JEKIAPHPYIOT OTCYT-
CTBHE SIBHBIX W IOTEHIMAIBHBIX KOH(MJIMKTOB HWHTEPECOB,
CBSI3aHHBIX C ITyONUKAIMel HACTOSIICH CTaThu.

Hcrounuk ¢uHaHcUpOBaHUsA. ABTOpPbl  3asBISIIOT
00 OTCYTCTBHM BHENIHETO (PMHAHCUPOBAHUS TMPH IMPOBEIE-
HHUH HCCIICIOBAHMSI.

HndopmupoBanHoe cormiacue Ha MyOJHKALHIO.
ABTOPHI MTOMYYHUIIH MICBMEHHOE COTTIAaCHE TTAllMeHTa Ha Y-
ONMMKAIAI0 METUIIMHCKUX JAAHHBIX U (poTorpaduii.
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NMAMATU HUKONTAA NMABNOBUYA WWABAIOBA

(21.03.1939-

C mybokuM npuckopbuem coobuiaeM, uto 27 ¢es-
panst 2023 1. Ha 84-M TOIy JKHM3HH IEPECTali0 OUTHCS
cepnue Hwukomas IlaBmoBmua IllaGamoBa, kpymHEH-
HIEr0 POCCUICKOrO Teauarpa, mnpodeccopa, JOKTopa
MEIMLMHCKUX HayK, 3aciIyKeHHOTO JesTell HayKH
Poccuiickoit ®@enepaunn, 3aciayxeHHoro Bpada Poc-
culickoit ®denepauun, naypeara npemun [IpaBurtesnb-
ctBa Poccuiickoit denepanmu, mpodeccopa kadenps
JIeTcKuX Oone3Held BoeHHO-MeaMIMHCKON axaleMuu
uM. C.M. Kuposa, akajgemMuka U MOYETHOTO JOKTOpa
aToil akamemuu, llpesupenta Cankr-llerepOyprekoro
otrnenenust Coro3a neauarpoB Poccuu, uiieHa penak-
[IMOHHOTO COBeTa Hamero xypHana. [lepeuncrnenue
BCEX €ro 3BaHMil 3aHMMAeT MHOTO BPEMEHH, HO B 3TOM
HeT HeoOxoaumocTH, ubo gamunus Illadanoa naBHO
CTajla OIHUM W3 CUMBOJIOB OT€UECTBEHHOM IENATPHH.

Huxonaii IlaBnoBuu pomuiics B JleHuHrpajue
21 mapra 1939 r, B nerctee nepexun 900 nueit Omo-
Kanbl. IMEHHO ¢ 3THX JHEH OH BEIET CUYET CBOEMY
enMHEeHUI0 ¢ JIeHWHTpaaCKUM TeaUaTpUYecKUM Me-
JULMHCKUM HWHCTUTYTOM, B KJIMHHKE KOTOPOTO IBYX-
JETHUM peOSHKOM OBIIT CIAceH OT TSDKEIOW ITHEBMO-
Huu. B 1956 r. 17-neruuit H.I1. [llabanoB mocTtymui
B TOT MHCTUTYT U TPOLIET B HEM IYTh OT CTYJCHTA JI0
mpodeccopa, IPOpPeKTopa M 3aBeayromero kadeapoi
nenuarpun. Ilocne okoHuaHus uHCTUTYTa B 1962 T
Huxomaii IlaBmoBud mo wWHHIOHMATHBE AJIeKcaHIpa
®enoposuua Typa ObuT ocTaBieH Ha Kadeape rocnu-
TaNbHOW MEAUaTPUU KIMHUYECKHM OPIHMHATOPOM, 3a-
TeM acnupaHToM. B 1968 I 3ammTni KaHIUAATCKYIO
JUCCEPTALHIO, TOCBAIICHHYIO IHarHOCTUKE JIEHKO30B

27.02.2023)

y nmeredd, a B 1978 . — MOKTOPCKYIO, MOCBSLICHHYIO
nmpobieMe WMMYHHOH TPOMOOLMTOIIEHUYECKOW ITyp-
Mypel y JA€Tell W CTaBIIyI0 KIACCHYECKHM TPYIOM,
MPOSICHUBIIKMM Ba)KHEUIIIHE OCOOEHHOCTH 3TOro 3a-
OosieBaHus. B Hamie BpeMs O MHOTHX €ro acreKkrax
TOBOPSAT KaK O JaBHO M3BECTHBIX, HE Jielasl CChIJIOK
U Jake He T0JI03peBasi, 4YTO 3TH 3aKOHOMEPHOCTH OITH-
canbl Hukomaem IlaBmoBnueM, n He Tak maBHO. Hauas
paboTarh B 00JIACTH T'€MAaTOJIOI'MHU, MPOCIABUIICS OH,
TEM HE MCHEe, Ha HUBE HEOHATOJIOTHH.

OCHOBHBIM y4YHUTElIeM, HACTABHUKOM ¥ HPaBCTBECH-
HbIM 3TasioHoM 111 Hukonas IlaBnoBuua cran aka-
nmemuk AMH CCCP A.®. Typ. DOto ompenenuio He
TOJILKO OCHOBHBIC HAllpaBJICHUS HAyYHBIX HHTEpe-
COB, HO U OTHOIICHHWE K HayKe, OOJbHOMY, JXU3HH,
kouteraM. C 1979 . Huxonaii IlaBnoBuy 3aHuMan
IOJDKHOCTE TIpodeccopa Kadeapbl TOCTUTAIBHON Tie-
muatpur, ¢ 1985 mo 2009 r. 3aBemoBan kadeapoit
MeIUaTPUN ¢ KypcamH TEPUHATOJIOTUH U IHJIOKPHHO-
JoTUH (aKyJbTeTa MOBBIIICHUs KBanu(ukanuu CaHKT-
[leTepOyprckoro rocymapcTBEHHOTO HeIHATPUIECKOTO
MEIHUIIMHCKOTO YHUBEPCUTETA.

C 1993 o 2009 1. oH pykoBomMI ABYMs Kadeapa-
Mu. B 1993 r. Hukonaii [laBinoBuy Obul u30paH Ha
JIOTDKHOCTB 3aBEIyIONIero Kadeapoii 1eTcKux Oone3Hei
Boenno-menununckoit akagemun uM. C.M. Kuposga,
HaszHadeH [ maBHbIM equarpom MunncrepctBa O6opo-
Hbl Poccuiickoit @enepanun. OH yCIENTHO PYKOBOIUIT
kadeapoii u kmHUKOM Oonee 25 Jer, 10 2019 ., korna
nepenan 3aBefioBaHue csoeMy ydeHuky. C 2019 r. pa-
0oTan B JOMKHOCTH TMpodeccopa, 0CTaBasiICh HAy9IHBIM
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Y HPaBCTBEHHBIM JIUJIEPOM HE TOJILKO Ha Kadenpe, HO
n B Cankt-IletepOypre.

B 2003 r. emy OBUTO TIPUCBOCHO 3BaHHE «3aciy-
KEHHbIN aedrens Hayku PD», B 2009 1. 3a 3aciyru
B YKpeIUIeHMH OOOPOHOCIIOCOOHOCTH CTpaHbl Ha-
rpaxnaeH opaeHoM llowera. B 2013 1. H.II. [Ilabanos
HarpaxjaeH BbIcmied Harpamoir Coro3a MmeauaTpoB —
Menanpio umeHu [ H. Cnepanckoro «3a BhIIaromuecs
3acllyTM B OXpaHe 370poBhs nereii». B 2014 r. emy
OBUTO TIPUCBOEHO 3BaHUE «3acily’KCHHBIH Bpad PDy.

Hukomaem IlaBmoBuuem omyOmmkoBaHO Ooee
800 mayuHBIX pabOT, OH OOJamacT CaMBIMH BEICO-
KuMU B BOEHHO-MEAMIIMHCKOM akaJeMHud HayKoMe-
TPUYECKUMH TIOKa3aTeNIMU: MHJIEKCOM LMTHPOBAHUS
6onee 7000, nanexcom Xwupia 46. beszycioBHo, oco-
00e MEeCTO cpeau KHUT MPHHAUICKUT YICOHUKY IS
neanaTpudeckux (QaxKynbTeToB «/leTckme OomesHm»,
uaes co3maHusi KoToporo mpuHamiexkana A.D. Typy.
Bnepsroie Bbimenmmii B 1979 . u HanucaHHBIA MO-
JoApIM TIpoheccopoM yueOHUK BhIIEpKan 9 w3maHuit
(mocmemnee BemuIO B 2021 T.), KOXKIBIA pa3 ¢ CyIle-
CTBEHHBIMHU M3MEHEHUAMH. 3a 44 roma OH 3HAYUTEIIHLHO
BBIPOC B 00BbEMeE, CTall JIByXTOMHBIM, MPAKTHUYECKH BCE
OTEUECTBEHHBIE MeaUaTpbl YUWIUCh MO HEMY B BY3€
W WCIONB30BaJM B MPAKTHYECKOW JAEATEIHHOCTH.
Y4eOHUK TOJB3YeTCS OTPOMHBIM CIIPOCOM, TIepen3-
naeTcs Kaxkable 5 JeT.

[Iupoko W3BECTHBI W JIpyrHMe KHUTH, HAIMCaH-
Hele Hwukonmaem IlaBnoBuueM BMecTe C yUeHHKaMHU
u corpynHukamu. OOnmagaer Tpex3HaAuYHBIM WHIEKCOM
UUTHpOBaHUA y4ueOHHMK «HeoHaromorusy, W3AaHHBIN
7 pa3z, nocineanee uznanue B 2020 r. ITpuobpen mo-
nynsapHocTh yueOHuk «llemmarpus» anst nedeOHBIX
¢axynereToB, B 2019 1. Bpmuio 7-¢ u3maHue. YeTsl-
PeXIBI 32 KOPOTKHH CpPOK H3aBaliaCh MOHOTpadus
«'umokcnuecku-uIeMuieckas SHIeanonarus HOBO-
POXIEHHBIX», «CIIPaBOUYHUK IMEANaTPa», pyKOBOACTBO
«/etrckasg ractposHTeposorus»; ydeOHoe mocobue
«JlnarHocTuka u JiedeHNe YHIOKPUHHBIX 3a00JIeBaHUA
y JeTei W TOIPOCTKOBY», MoHOTpadus «Tokcmueckue
sHIIe(aTonaTH HOBOPOXKICHHBIXY.

Huxonaii [TaBnoBuu paboran Ha Kadeape IETCKHX
OonesHeil 0 MOCHenHUX MAHEH CBOCH >KU3HH. AK-
THBHO YWTaJl JIEKIMH, 3aHUMAJICS C BpadaMH, yCIIel
3aKOHYUTH paboTy Ham 9-M wu3maHueM ydeOHHKA
«Ilemuarpust», 5-M n3nannem «CrpaBOYHHUKA TICTUATPA.

Kuauru HaxomsTcsi y)ke B I€4aTH, BBIMIYT OHH, K CO-
YKaJIEHUIO, Y)Ke Tlociie ero cmepTtr. Haxoxstes Ha aTane
pelakTUpoBaHusi Heckoyibko ctareil. [locnenusas cra-
Thsl, HaJ KOTOpO OH pabotan emie B (heBpaie, Io-
CBSIIIICHA CUCTEME DBaKyallud JeTeld U3 OJIOKaJHOTO
JlennHrpaga, Teme, KoTopas Bcerna TITyOOKO BOJHO-
Bana Hukomnas IlaBnoBuya. OHa TOABHTCA B HaIIeM
JKypHajie B Onrpkaiiiiee Bpems.

Bonbiiass 4Wacte Hay4HbIX pabor mpodeccopa
H.II. [labanoBa MOCBSIEHA T€MATOIIOTHA U HEOHATO-
noruu. OHM KacaroTcsi OCOOSHHOCTEH pPEeaKTHBHOCTH
W aJanTanuu peOeHKa K YCIIOBHSIM BHEYTPOOHOM KH3-
HU, MEPUHATAILHON TUIOKCUU M HMHQEKIMH, 0COOCH-
HOCTEW remMocTas3a, CEerncuca HOBOPOXKICHHBIX, TTOBPEXK-
JEHUN LIEHTPaIbHON HEPBHOW CHUCTEMbI, HEOHATAIbHOM
(apmaxonoruu. [lo kaxmomMy W3 3THUX HarpaBICHHUHA
H.IT. 1llabasoB U €ro y4eHWKH BHECIM MHOTO HOBOTO
B pa3pabOTKy HAy4HBIX MPOOJIEM, U B MIPAKTUKY 3PaBO-
oxpaHeHHs. Upe3BbIUailHO BaKHBIM pe3y/abTarT IesTelb-
Hoctu Huxonas IlaBnoBuya — cucrema MepOnpuUsITHIA
[0 YIYYIISHAIO TIOMOIIM JETSIM W CHIDKEHHIO HEOHa-
TanpHON cMepTHOCTH B Cankt-lletepOypre, yxe Oomee
20 ner camoi Hu3Kkoi B Poccun. Ora cucrema crana
AKTHBHO BHEIPATHCS B CTpPaHE, 32 HAyYHOE OOOCHOBa-
HUE U BHEJPEHHUE CHCTEMBI MEPOITPUATHI TI0 CHUYKEHHIO
MJaJieHuecko cMeptHoctd B Poccutickoit Denepanuu
Hukomnaro IlaBmoBudy B cocTaBe TPYIIIBI MOCKOBCKHX
n nerepOyprckux nenuarpoB B 2011 . mpucyxaeHa
npemust [IpasurensctBa Poccuiickoit @enepann.

3a cBoro 60-metHro0 nearensHocTh H.IT. IlaGamos
BBIPACTIJI OOJIBIIOE KOJIMYECTBO YUCHHKOB, paboTaro-
muX HbIHE BO Bcex koHIax Poccum, CompykecTtBa
n mupa. [lox ero pykoBOACTBOM 3alUIIEHO 77 KaH-
TUIATCKUX U 24 JTOKTOPCKUX IHCCEPTAIHU, YUYCHHKH
Hukonas ITaBnoBuua pyxoBomsT kadenpamu B CaHKT-
[lerepbOypre, Yute, Hansuuke, Upkyrcke, Camapkane,
bumkeke.

Hoctumxenus Hamero [Ipodeccopa Benuku, HO He
TOJIBKO 32 HUX OH TOJB30BAJICS JIFOOOBBIO, YBa)KCHU-
€M U aBTOPUTETOM Cpear MPOQeccopoB, COTPYAHHUKOB,
1 Bpadyeil. YIUBUTEIBHO CBETJIbI YEJIOBEK, KOTOPBIM
pazoBalics yclexamM YYEeHHMKOB OOJbIlle, 4YeM CBO-
UM coOCTBeHHBIM. [l TIeMaTpoB CTpaHbI OH OBLT
Kak Obl BCeOOHIMM yduTeneM. MBI TITyOOKO CKOpOMM
0 KOHYMHE Hamero Y4uTens W OyAeM CBATO YTHTH
€ro CBETIYIO MaMSTh

Pedaxyuonunas xonneeusn scypuana «lleouampy,

konnekmue Canxm-Ilemepbypeckozo eocyoapcmeeHHo2o

neouampu4ecko20 MeOUYUHCKo20 YHUeepcumemd,

xonnexmue Boenno-weouyunckoti akaoemuu um. C.M. Kuposa,

Corwos Ileouampos Poccuu
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