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BAKLUMHALMUSA NETEW NMPOTUB KOPOHABUPYCHOW MH®DEKLIUW,
BbI3BAHHOM SARS-CoV-2

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

! Cankr-TNeTepbyprckuii rocyapCTBEHHbINA NeAMaTpuyeckuii MeauumHckmin yHusepeutet, Cankt-Tetepbypr, Poccus;
2 [IeTCKUit HAY4YHO-KNUHUYECKMIA LeHTP MHDEKLMOHHbIX 6one3Hel MenepanbHOro MeAnKo-61oN0rMyeckoro areHTCTBa,
Cankr-lMetepbypr, Poccus

Ana uumuposarua: Xaput C.M., TumueHko B.H., YepHosa T.M., bynnHa O.B. BakuuHauma getei NnpoTMB KOPOHABUPYCHOM MHPEKL MM,
Bbi3BaHHOM SARS-CoV-2 // Neaunatp. — 2023. — T. 14. — Ne 1. — C. 5-14. DOI: https://doi.org/10.17816/PED1415-14

Hosasa kopoHaBupycHas wuHbekuma (COVID-19) B HacToswee BpeMs — LWMPOKO pacnpocTpaHeHHoe 3abone-
BaHMe BO BCex CTpaHax Mupa. B anuaemMumyeckuit npouecc npeuMMylleCTBEHHO BOBJEYEHO B3pOC/iOe Hacene-
Hue. Y peTeit 3aboneBaHue npoTekaeT, Kak MnpaBuno, B 6eCCMMNTOMHOW, NErkoh u cpepHeTsxenon dopmax.
OnHaKo BO3MOXHbI Tskesnble GopMbl 60ne3HM C pasBUTUEM HEBNAronpusaTHbIX MCXOA0B. Taxenble GOpMbl MHBEKLMM Yalle
pa3BMBalOTCA y AeTel B Bo3pacTe Ao 1 roga u ctapwe 12 net. [pynny pucka no Hernagkomy TeYeHUI0 U HebnaronpusTHbIM
MCXOAaM COCTaBASIOT AETM C CONyTCTBYIOLWMMM 3a00NE€BAHMAMU: T€HETUHECKMMM, HEBPOSOrMYECKMMU, MeTabonnyecknumm
HapyLeHNIMU, BPOXIAEHHBIMU MOPOKaMMU CepaLa, OXMPEHUeM, caxapHbiM AnabeToM, 6pPOHXMANbHOM acTMOWM WM ApYrUMU
XPOHWYECKMMMU NeroYHbIMU 3aboneBaHUSIMM, CEPNOBUAHO-KNETOYHOW aHeMueid, oHKonaTonorven, UMMyHOAEdOULUTHLIMKU
cocTosHMAMU. B HacToswee BpeMsa ang cneunduueckor npo@unakTMKM B MUpe NPUMEHSIOT Pa3nyHble BapUaHTbl BaKLMH:
Ha ocHoBe MPHK-TexHonoruni, BeKTopHble, MHaKTUBMPOBAHHbIe. JJaHHble BakLMHbI 3QdEKTUBHbI U 6e30MacHbl AN CHUXEHUS
6pemMeHn 6onesHM B rpynnax nogpocTKOB, MOANEXAWMX BaKLMHALMK. HECMOTPS Ha NOSBAEHWE HOBbIX LUTAMMOB LMPKY-
NVPYIOWMX BMPYCOB, BaKLMHbI NPOAOIKAIOT COXPaHATb 3PDEKTUBHOCTL NO MPEAYNPEXAEHNIO CYYaEB TAXKENOro TeyeHus
UHPEKLMWN, FOCAUTANU3ALUU U CMEPTU.

KnioueBble cnoBa: COVID-19; netu; BakumMHaums; 3GPeKTUBHOCTb; 6e30MacHOCTb.

Noctynuna: 14.12.2022 Opo6pena: 17.01.2023 MpuuaTa Kk nevatu: 27.02.2023
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VACCINATION OF CHILDREN AGAINST CORONAVIRUS INFECTION CAUSED
BY SARS-CoV-2
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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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BBEOEHME

C mnayana mMaHAEMHMH CHTyallds C HOBOH KOpO-
HaBUpYCHOH HH(pEKUneH He BbI3bIBaJa OCOOCHHON
00ECIOKOCHHOCTH TIeINaTPUIECKUX CITyk0. B Hauase
nangemud, B 2020 1., cuuTagn, 94TO JETH COCTABIISIOT
He Oomee 2 % umcna 3aboneBmux [40]. B cTpykrype
3apeructpupoBanHbix ciaydaee COVID-19 B Poccwuii-
ckoit Denepanuu Joas AeTedl He mpeBbimana 6—7 %
[4, 9]. Ilo nanHbpiM LleHTPOB MO KOHTPOIIO U MIPO-
¢unaktuke 3adoneBanuii CILIA (CDC), B cTpykType
3a0oneBmmx ¢ Mast mo asryct 2020 r. umcno nereit
or 0 mo 9 ner yBenmumiock ¢ 2,3 no 4 %, a gereit
¢ 10 mo 19 ner — c 5,1 go 11,1 %. [17]. «Ileau-
arpuueckuity COVID-19 omnuceBancs kak 3a0o0-
JIeBaHWE, TNPOTEKarolee OeCCHMIITOMHO, B JIETKOH
00, 3HAYMUTENLHO peke, B CPEOHETSDKENoN ¢op-
Me [12]. BrickazaHo OBUIO TpU THIOTE3bI, IOYeE-
My TSDKECTh TedeHHUs 3a0oNieBaHHWS M YpPOBEHb 3a-
0oeBaeMOCTH y JeTel OTIMYaeTcsi OT B3POCIHBIX:
1) Bo3mokHO, MeHbIIee pucyTcTBre ACE2-penientopa
B JIETKHUX JIeTel; 2) MeHbIIe MPeIeCTBYIOIIEro IH/10-
TENHUATBHOTO MOBPEKACHUS, YEM Y B3POCIBIX, 0COOCH-
HO y TeX, y KOoro cOopMHpOBaHa YK€ CepIeYHO-CO-
CYIMCTasl IAaTOJIOTHSI WIH MeTabomueckast (Harpumep,
nuaber); 3) «TpeHUpOBaHHASI UMMYHHAsI CUCTEMay —
nepBas auHuA 3ammra oT SARS-CoV-2 — BpoxeH-
HBIi MMMYHUTET. BpOXIEHHBII MUMMYHHUTET y JeTel
«TPEHUPOBAH» HE TOJBKO YaCTHIMUA BHUPYCHBIMU MH(EK-
LUSIMH, HO ¥ TIOBTOPHBIMH BBEJICHMSIMU BaKIMH B XOJE
pytuHHOM BakumHaiwu [23, 31]. B artoT xe mepuon
BPEMEHH LIMPOKOMY OOCY)KACHHIO MOIBEPIIM BOIPOC
0 pOJH AieTel B TPAHCMUCCHH HH(EKIINH, B CBS3U C TEM,
9TO OOJBITIMHCTBO TIEPEHOCHT 3a00JIeBaHISI OECCHMITTOM-
HO WM B JIETKOW (OpME M MOTYT CTarb HMCTOYHHUKOM
3apakeHHsl OoJiee CTapIIUX WICHOB ceMbu [28, 29].

Onnako yke ¢ Hayana MaHAEMHUH y JAeTe Obuin
ONHCaHBl CIIy4adl TSDKEIOTO TEYCHHS B BHJIE MYJIb-
THCHUCTEMHOTO BOCIAJIWTEIBHOTO CHHIPOMa W Jie-
TaJbHbIC UCXOJNBI. Tspkenbie (GOpMbI MHPEKIMH Yalie
pasBuBaiNCh y Aetel mo 1 roma u crapuie 12 et
['pynmy puicka cocTaBisIM AETH C COIYTCTBYIOLIEH
MATOJIOTHEH: TEeHeTUYECKUE, HEeBPOIIOTUYECKHUE W OH-
KOTeMaToJIOTHUeCKne 3a00JeBaHNs, MeTaOOIu4ecKue
HapyIlIeHus, BPOXKICHHBII MOPOK cep/a, OKUPEHHe,
caxapHblii auaber, OpoHXHaNbHas acTMa M Jpyrue
XpOHHYECKHE JICTOYHBIE 3a00JIEeBaHUs, CEPIIOBUIHO-
KJIETOYHAsI aHEMUs, MMMYHOAC(DHUIINTHBIE COCTOSHHS
[2, 3, 6-8, 10, 30].

C nosiBneHreM HOBBIX BapraHTOB BHpyca COVID-19
Kk oceHn 2021 r. yBenuumiachk BOBJIEYEHHOCTH JI€TEH
B JMHJEMHUYECKHN MPOIIeCC, B TOM YHCIE W TOCIUTA-
JU3AIUS CO CPETHETSDKENBIMHI M TSHKENBIMHA (popMamMu
3a0oseBaHMsI, 0COOEHHO B BO3PACTHOM TpyIIIe cTapiie
7 net [14]. [losiBneHHe 0YEPETHOTO BHICOKO MHBA3HB-

HOTO IMTaMMa «OMHKPOH» B stHBape 2022 T. mpuBEIO
K PE3KOMY YBEIHUYCHUIO 3a00JICBAEMOCTH JICTCKOTO Ha-
CEJICHUSI MO CPaBHEHUIO C AHAJIOTHYHBIM IEPUOOM
2021 r. Tak, 3a0oneBaeMOCTh JeTel 0 4 JeT BhIpocia
B 2,6 paza [11, 20].

[Tomumo yBenmWUEHHUs YacTOTHI 3a00JIEBAEMOCTH,
BO3MOJKHOCTH BO3HHMKHOBEHHS KHU3HEYTPOKAIOIIUX
COCTOSIHUN y NIeTeH, KaK U Y B3POCIBIX, OMUCAH MOCT-
KOBUIHBIA cunapom [19, 33]. Hapymienus 310poBbs
B MTOCTKOBUHOM TIEPHOJIE Yallle OTMEYAIOTCS y JeTer
IIKOJIBHOTO BO3pAcTa, MPUYEM KakK IOCIe JIETKOH, Tak
u nocie Oeccumnromuoi popmer COVID-19 [1, 13].

C ydeToM BcEX YKa3aHHBIX MOMEHTOB — YBEIHU-
YeHHE BOBJICUCHHOCTH JETEeH W TOAPOCTKOB B JIIH-
JMEMUYECKHA TPOIECC, PHUCK THKEIOro TEUCHWUS,
(bopMupoOBaHUE TMOCTKOBHJIHOTO CHUHJPOMA, YYacTHE
B TpPaHCMHCCHUU BO30ymuTellss — OBUIO 00OCHOBaHO
BKITFOUCHHUE JIETe B IMPOIECC MAaCCOBON BaKIIMHAIUH.

XAPAKTEPUCTUKU BAKLUH, NIPUMEHAEMbIX
ANa NPO®UNAKTUKN COVID-19 Y OETEN

B nacrosimiee BpeMs Ui 1eTeil aKTUBHO MPUMEHSI-
IOT pa3Hble BapuaHThl BakUuH — Ha ocHoBe MPHK-
TEXHOIIOTUH, BEKTOPHBIE, YOUTHIE.

IIpumenenue MPHK-pakumn Komurer mno mm-
myHuzannoHHoi mnpaktuke (ACIP) CIIA pazpemun
B mae 2021 r. mgns mompoctkoB 12-16 mer [38],
a B HosOpe 2021 . — s gmeredl B BO3pacTe
5-11 net, Takke B HOsIOpe ke ObUIM pPEeKOMEHIOBA-
HBbI JIOMOJHUTENbHBIE U OycTepHble 1036l [39]. s
JieTeil B Bo3pacte 5—11 et Obula Moka3aHa BBICOKAs
3¢ (EeKTUBHOCTD ISl MPEIOTBPAIICHUS CUMIITOMATH-
yeckoro JraboparopHo moarBepxaernHoro COVID-19
MIPU OTCYTCTBUHM CEpPbE3HBIX [I0KA3aTeIhCTB PHCKOB
(I crenenpb pocToBepHOCTH). Kitmamueckast a3 pekrus-
HOCTh Y TIOJPOCTKOB /10 TOSIBJICHUSI BAPUAHTOB «JICIb-
Ta» U «OMHUKpoH» coctaBistia g0 100 % (95 % AU
75,3-100 %) B mpenoTBpameHu CHMIITOMAaTHYECKOTO,
nmaboparopro noaTreepxkaeHHoro COVID-19. Nmmyn-
HbIl OTBeT Ha 2 1036l Pfizer-BioNTech y monpocrkos
12—15 ner 6e3 npeapinyuieid napekunn SARS-CoV-2
OBl HE MEHee, YeM y IUI[ B Bo3pacte 16-25 ner.
Y nmereit 5-11 ner 3(pPeKTUBHOCTL IO CHIKCHUIO
3200JI€BACMOCTH CHMITTOMAaTHYCCKOW HWH(MEKINEH co-
crapuia 90,9 % (95 % AN 68,3-98,3 %). MectHbie
WU CHUCTEMHBIC PEAKIUU BO3HUKAIHU Y TOAPOCTKOB
B TeueHue 7 nOHed mocne BakuuHauuu, 90,9 % pe-
[OUTTUEHTOB BaKIWHBI COOOMIMIN O J000W MeCTHOM
peakmuu, 90,7 % — o KakomM-TubOo cuMmITOME 00-
el peakiuu, Yaiie IOCJie BTOPOMl M03bI, B OCHOB-
HOM OT JIETKOM N0 yMepeHHOU. Peakuuu oTmeyanuchb
B cpeaHeM Ha 1—4-il AHM mocie MOIy4YEHUs! BaKIUHBI
U pa3pemanuchk B cpenaeM 3a 1-2 gas. Hambomee ga-
CTBIMH CUMITOMaMHU OBbLIH YTOMJISIEMOCTb, JINXOPAJIKa,
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rojiopHas 00jib, 03HOO M 00Jb B MECTE HHBEKIUHU
[34, 36]. ¥V nmereii 5—11 neT MecCTHBIE peaKIH B TeUe-
HHE 7 IHEHU IIoclie BaKIUHAIMK OTMEYeHHI B 86,2 %,
a obmue — y 66,6 %, yaie mocie BTOpOi J03bl Bak-
UHBL. Y TIOAABISIONIETO OOJBITUHCTBA TPOSBICHUS
OBLTH OT JIETKOHM 10 YMEPEHHOW CTETICHH BBIPaKeHHO-
CTH U PETUCTPUPOBAINCH PEXKE, YeM Y JIUIl B BO3pac-
Te 16-25 ner. BolpakeHHbIE MECTHBIE U CHUCTEMHBIE
peakiuu (crenienp Il wim BeIme, ompenensiemMas Kak
HapyIIeHUE TTOBCETHEBHON aKTUBHOCTH) HAOIIOIATHCH
y 2,7 % peunnueHToB BakiumHb U 1,1 % penumnuen-
TOB TUIale60. PacimmpenHas koropra 0€301MacHOCTH —
2379 nereit (Bxmrouas 1591 penunueHTa BaKIUHBI)
OblTa j00aBleHa i MOHHTOPUHTA CEepPhE3HBIX II0-
O0ounblx d3(pdexToB, cpemHuil Teprom HaOTIOMEHUS
coctaBui 2—4 HexA. TOCHe TONYyYeHHS BTOPOM J103BI
[15, 16, 26].

Bakiuna nporus koponasupyca MPHK — Modema
COVID-19 (mRNA-1273; ModernaTX, Inc; Cam-
bridge, Massachusetts) OblTa paspernieHa K HCIOIb30-
Banuto B CIIA 18 mexabps 2020 r. [32]. JlanHbie 10
3¢ (HEeKTUBHOCTH BaKIMHBI y JIETCH OIICHUBAIKCH I10
pe3ynbTaraM KJIMHUYECKOTO HUCCIIE0BaHuUs, B KOTOPOM
yuactBoBasio 3000 nogpoctkoB 12—17 net. Iloka3ana
cpaBHMMas co B3pociabiMu 18-25 neT 3¢h(hekTHBHOCTD
M0 TPEAYIPESKIACHUIO UHPESKIUU U MPOAYKIIUUA aHTH-
ten. Bakuuna 6 stHBapst 2021 r. Obuta 3aperucTpupo-
BaHa B EBpormeiickom coro3e, aBTOpM30BaHA C HOBBIM
HazBaaueMm Spikevax 22 wmrons 2021 1. u pasperieHa
¢ 12-netrnero Bo3pacta [35]. Ilpu HabGmroneHuu 3a 3¢-
(hbeKTUBHOCTBIO U 0E30MACHOCTHIO BAKIIMH B YCJIOBUSIX
peanbHON MPaKTHKKM ObLTA 3aIl0J03pEHA CBSI3b MEWKIY
MPHK-BakuyHamMu M BO3HMKHOBEHHUEM MHOKApIUTA,
MPEUMYIIECTBEHHO Y MOJIOABIX MY)XYHH B BO3pac-
Te or 16 mo 30 ner, Oomee BBIpakeHHas B TPYyIIe
16 no 19 ner. B GonbLIIMHCTBE Cly4yaeB MHOKapAWUT
UMeIT JIeTKYI0 (hOpMy TEYEHHUS W MPOXOAUIT B TCUCHHE
Heckonbkux nHe [27]. Ha 11 wuronsa 2021 1. oxomo
296 mma nmo3 MPHK-Bakmmaer mpotuB COVID-19
6put0 mcnonbzoBano B CUIA, mpuuem 52 MiaH 703
y jun B Bo3pacte 12-29 netr, u3 xotopsix 30 MiH
ObUIH TIEpBBIMH W 22 MJIH — BTOphIMH. B oTderax
0 nobounbix 3ddekrax BakuuHbl (VAERS) momydeno
1226 coobmennii 0 mMuokapaure nocie MPHK-mpu-
BUBKU B mepuon ¢ 29 nexabpst 2020 r. mo 11 wurons
2021 . Cpenu nuIl ¢ 3aperucTpUPOBaHHBIM MHOKap-
nutoM nocine MPHK-BakuuHanuu cpeqHuil Bo3pact co-
craBmi 26 net (muana3zoH 12-94 roma), 923 MyKIUHBI
u 289 xenmuH. Cpenu 1094 ciydyaeB ¢ yTOYHEHHOM
J1030i BakuuHbl — 76 % mocie Bropoil no3sl MPHK-
BakuuH — u Pfizer-BioNTech, 1 Moderna. Camplii
BBICOKHH TI0Ka3aTeNlb OBUT YCTAHOBIIEH CPEU MY KUHH
12—-17 u 18-24 net (62,8 u 50,5 3aperucTpUPOBAHHBIX
CIIy4acB MHOKApAUTA HA MIJITMOH BTOPBIX BBEICHHBIX

o3 MPHK cootserctBenHo). ACIP paccMoTpen WHIU-
BUyaJbHBIN yPOBEHb COOTHOIIEHUS IOJIB3bI U PHCKA
MPHK-BakIinH y mogpoCTKOB M MOJIOJBIX JIFONIEH, cpaB-
HUBAJIUCh MpEUMyIlIecTBa (IIPEAOTBPAILICHHE TKEIO-
ro 3abomeBanuss COVID-19) k puckam (KOJIHYECTBO
CIy4aeB MHOKapAWTa), W TpPHIIEN] K BBHIBOJAM O He-
00X0IMMOCTH MPOIOIIKATh BaKIMHAINIO. baaHc moms-
361 U PHUCKa BapbHUpOBaj B 3aBHUCUMOCTH OT BO3pacTa
u nona. Ha mummmon Bropeix 103 MPHK-Bakuuubl
npotus COVID-19, BBeneHHON MyXuMHAM B BO3-
pacte 12-29 net, mpemympexmaercs 11000 ciygaeB
COVID-19, 560 rocnuranu3anuii, 138 rocrnmranuza-
LU B OT/I€JIEHNE UHTEHCUBHOMN Tepanuu U 6 cMepTel,
1o cpaBHEHUIO ¢ 39—47 OXUITAEMBbIMHU CIy4asMH MHUO-
kapauTta mocie npuBuBka ot COVID-19. Otot ananus
HEe BKJIIOYAJl MOTEHIMANbHYIO TOJB3y OT IMpenoTBpa-
IIEHNS JIOHT-KOBUAA M MYJIBTHCHCTEMHOIO CHHApPOMA.
EBpomneiickue wnccienoBateld OLUSHWIH H30BITOUHBIN
PUCK MHOKap/WTa TOCIe BBEACHUS BTOPOU 03Bl BaK-
uuHel Moderna. B ogHOM mccieioBaHUM B TedeHHE
7 nHeEW TMOCie BBEACHUS BTOPOW JI03bI OBLIO 3ape-
ructpupoBano okono 1,316 (95 % AU 1,299-1,333)
JIOTIOJTHUTENIBHBIX CITy4aeB MHOKapIUTa Yy MYXYUH
B Bo3pacte oT 12 go 29 ner na 10000 yenoBek mo
CpPaBHEHHIO C HEMPUBUTHIMU JUIamMu. B apyrom —
B TeueHue 28 JHEH Tocie BTOPO# 1103kl ObLIO 3ape-
ructpupoBato 1,88 (95 % AU 0,956-2,804) nomoHu-
TEJBHBIX CIy4aeB MUOKApPAWTA Y MYKYHH B BO3pacTe
or 16 no 24 ner Ha 10000 4yesnoBeK MO CpaBHEHHUIO
¢ HenmpuBUTHIMU JunaMu [35]. Hu onun cmygait muo-
Kap/uTa He 3aKOHYMJICS JIETAJIbHO.

17 wmions 2022 r. ynpaBieHHE IO CAHUTAPHOMY
Ha/30py 32 KaueCTBOM IHIIEBBIX MPOMYKTOB M MEIH-
kameHToB (FDA) BHecnu mompaBku B Pasperienune Ha
WCIIOJIb30BAHNE B YPE3BBIUANHBIX CUTYaIlHIX JJIS Bak-
uuH MPHK COVID-19, yToObBI BKIIOYUTE IETEH B BO3-
pacte oT 6 Mec. 10 4 net mns nomydenus BNT162b2
[Pfizer-BioNTech, 3 mo3br mo 3 Mxr (0,2 M) Kakaas|
Y JIeTSM B BO3pacTte OT 6 Mec. JI0 5 JeT /i MOTyYeHHS
MPHK-1273 [Moderna, 2 no3st o 25 mxkr (0,25 mu)
Kaxiasi|. B xo/e KIMHUYECKOro MCIBITAHUS BaKIIUHBI
Pfizer-BioNTech mpusuto 3013 mereii B Bo3pacte oT
6 mec. 10 4 net, a BakuuHbel Moderna — 5011 nereit
B BO3pacTte oT 6 Mec. A0 5 yeT. boapmmHCTBO 3aperu-
CTPUPOBAHHBIX HEXEJaTebHBIX SBJICHUH ObLTH JICTKH-
MU WJIM YMEPEHHBIMU 10 CTETICHU TSDKECTH U HE MMEJIH
cepbe3Hblx nocuenctsuil [18, 22]. CDC paccmotpen
HeONIaronpusATHbIE COOBITHS W BIMSHUE Ha 3I0POBHE
nocne nomyuenust Pfizer-BioNTech u Moderna, v-safe
oT4eThl 0 TO0O0YHBIX 3(dekTax BakIUH B MEPUO
¢ 18 mrons no 21 asrycra 2022 . — y 599457 nereit
B BO3pacTe OoT 6 mec. 10 4 JeT, NPUBUTHIX BAKLUHOU
Pfizer-BioNTech, u 440773 — ot 6 mec. 1o 5 jer,
nojiyyaBimx BakiuHy Moderna. B mporpammy v-safe

@ [Negmatp. 2023.T. 14. Buin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

ISSN 2079-7850



MEPENOBAA CTATbA /EDITORIAL

roctyruiio 23 266 coobmenunii. Hanbomee gacto oTme-
YeHa Pa3pPaKUTEIBLHOCTD WM IJIa4 MPUMEPHO Y I0-
JIOBHMHBI JieTeil B Bo3pacTe oT 6 mec. o 2 netr. Cpenu
JeTell B Bo3pacTe 3 JIET W CTapllie CUCTEMHBIC peak-
MU OBUTH peXxe, HO OOJb B MECT€ MHBEKIMH OblIa
HanOoJiee YacTo y JeTed 3Toro Bo3pacta. MecTHBIC
peakuu ormeuersl y 900 (19,0 %) neteit B Bo3pacte
or 6 mec. o 2 set, u'y 1078 (28,4 %) — B BoO3pac-
Te 3—4 ner mociie BBEACHUS MEPBOM 03bl BaKLIHUHBI
Pfizer-BioNTech; y 1601 (19,2 %) nereii — B BO3-
pacte or 6 mec. g0 2 net, 'y 2072 (32,4 %) —
B Bo3pacTe 3—5 jer mocie mnepBoi 1036 Moderna.
Cucremuble peakuun y 2649 (55,8 %) nereir B BO3-
pacte ot 6 mec. o 2 nmet u y 1220 (32,2 %) nmereit
B Bo3pacTe 3—4 roma mociie TOIYUYEHHUS IMEPBOI O3B
Pfizer-BioNTech. Ilpu BBeneHun Bakiuabl Moderna:
y 4647 (55,7 %) nereit B Bo3pacte oT 6 Mec. 710 2 JIET,
ny 2204 (34,5 %) — B Bo3pacTe 3—5 JeT mocine mnep-
Boil nmo3el. Pomurenu mpumepno 1323 (5,7 %) u 803
(6,5 %) nereit B BO3pacTe OT 6 Mec. 10 5 JeT co-
0o0muiIn, 9T0 WX peOCHOK HE CIMOCOOEH BBIMOIHATH
OOBIYHYIO TOBCEHEBHYIO JIEATEILHOCTh B TCUCHHE
Henenu nociie 1-i 1 2-M 1036l COOTBETCTBEHHO JIIO-
6oii Bakumuel. Ilpumepno 741 (2 %) pebenok co-
o0mmi, 9To obpamancs 3a MEIUIIMHCKON TTOMOIIBIO
B TEUYCHHE HEICIM TI0CJIC BaKIMHAIMKM; OOJbIIast
4acTh MEIUIIMHCKOW TIOMOINM OblIa TOJy4YeHa aMm-
OynartopHo (450; 1,3 %), derBepo aerell momaiu
B OOJIbHHIly TIOCII€ BaKIMHAIMHU; IBOE PECIIOHJCH-
TOB yKa3aJik, YTO TOCIHTANIH3aNus OblIa HE CBs3aHa
¢ BaknuHauuen. [To manHeIM HaOIONEHUI OBLI Cre-
JIaH BBIBOJ, YTO BaKIMHAIMs Oe3omacHa s JeTei
oT 6 mec. no 5 ner [25].

HNHakTHBUpOBaHHBbIE BaKIUHBI. Sinovac-Corona-
Vac — 1eIbHOBUPHOHHAS BaKI[MHA C aJIbIOBAHTOM TH-
JPOKCHUIOM aJTFOMHUHUS, PEKOMEHIOBaHA K TIPUMECHEHHIO
BO3. Baknunarms npoBoautcs aBaxasl (o 0,5 m),
¢ uHTepBajioM oT 2 a0 4 Hen. BO3 pekoMmeHnyeT uH-
TepBan B 4 Hen. D(PQPEeKTUBHOCTH BAaKIMHBI B (basze
3 KIMHUYECKHX UCTBITaHUN B bpa3zuinu rnokaszana, 4ro
JIBE J103bI, BBEJICHHBIC C MHTEPBAJIOM B 14 nHel, yepes
14 nHeii mocie BTOpoii BaKIIMHAIIMY UMENH dPPEKTHB-
HOCTh 51 % (95 % AU 36-62 %) npoTuB cuMnTOMAaTH-
geckoit mHpeknun SARS-CoV-2 u 100 % (95 % AN
17-100 %) mportus Tsxenoit COVID-19 u rocmnuta-
nmu3anuu. [IpocrnekTBHOE HAIMOHAIBLHOE KOTOPTHOE
uccnenoanue B Yuiam ¢ yuactuem 10,2 muH yeno-
BEK B Bo3pacTte 16 meT u crapmie co 2 ¢eBpais 1o
1 mas 2021 1. mokazano 3(pHEeKTHBHOCTh MPOTUB HH-
¢dexuuun — 65,9 % (95 % AU 65,2-66,6 %), npotus
rociatanmanun — 87,5 % (95 % A1 86,7-88,2 %),
MIPOTHUB TSDKEJIOTO TEYCHUS C PEaHWMAIIMOHHOW MTOMO-
meio — 90,3 % (95 % AU 89,1-91,4 %), npoTus me-
TaJbHBIX UCX0M0B — 86,3 % (95 % AU 84,5-87,9 %).

Baknuna npuMensieTcsa y AeTei ¢ 3-neTHero Bo3pacta
B Kurae u Hexotropsix crpanax FOro-Bocrounoit Azum,
B HacTosIlee BpeMs 3aKaHYMBACTCS HMMYyHHU3aLUA
Jetreit ¢ 7-mecsauHoro Bo3dpacta [21, 24]. [IpoBeneHsl
WCCTIEIOBAaHUS U TI0 MPUMEHEHUI0 BakiuHbl Covaxin
(BBV152) y nmereit 2—18 met. Baknnnaa oreHeHa Kak
HU3KO peakToreHHas. DPpQPeKTHBHOCTh (TyMOpPaIbHBIN
OTBET) OBLI UJCHTUYCH JPYI'MM WHAKTUBHPOBAHHBIM
SARS-CoV-2 Bakmuaam. HeoOxogumocTh uUMMY-
HU3AIMA MIAIIAX BO3PACTHBIX TPYIII, KaK CUUTa-
0T HWCCJeNoBaTeNld, IMOMOXKET TpepBaTh Iepeaady
Bupyca [37].

BakuuHbl Ha OCHOBe Aa/IeCHOBHPYCHBIX BEKTO-
poB. OrteuectBeHHas BakuuHa [am-KOBUJ[-Bak-M
(«CiytHEK M») 171 TOIPOCTKOB 12—18 JIeT M3roToB-
neHa Ha ocHoBe ['am-KOBU/I[-Bak («CnyTHHK V),
MIPUMEHSETCS TaK ke JIByKPaTHO ¢ MHTEPBAIOM MEXTY
BBeneHusAMHU 21 aeHb. OTInyaeTcsi CHUKEHHOU B 5 pa3
KOHIIEHTpallMel aHTureHa. B cooTBeTcTBUU ¢ BpeMeH-
HBIMA METONWYECKUMH pekomeHnarusmu «llopsmgok
MIPOBE/ICHUS BaKIIMHAIIUY TTPOTUB HOBOW KOPOHABHpYC-
Hoit uH(pekuuu (COVID-19)» Baknuna ['am-KOBU/I-
Bak-M npennaznauena st npodunakruxku COVID-19
y TIOJPOCTKOB B Bo3pacTe oT 12 mo 17 mer (BKItO-
9uTeNbHO) [5]. BakmmHamws MpoOTHB KOPOHABUPYC-
HOW uWH]ekuuu, BbI3BaHHOH BHpycoM SARS-CoV-2,
BKIIFOUCHA B KaJICHJAph MPO(DHUIAKTHUSCKUX TPUBUBOK
[0 SNHMAEMHYECKUM TI0KazaHusM *. [IpruopuTeTHBIM
JIOJDKHO CTaTh Ha3HAYCHHE BAKIIMHAIIMHU JCTSAM CTaplie
12 ner w3 rpymnmbl BBICOKOTO PHCKa TSKEIOTO0 U OC-
JIO)KHEHHOTO TEUYCHUSI HOBOM KOPOHABUPYCHOM MH(]EK-
uu. K TakoBBIM OTHOCSTCS CIEYIOIIUE KaTETOPHH:
MalKEeHThI ¢ oprannyeckumu nopaxxenusmu LHHC; na-
IIUEHTHI ¢ OppaHHBIMA 3a00JICBAHUSIMH, C CHHIPOMOM
banna — Kuapu, ¢ mopokamu cepaeuHO-COCYIUCTOM,
OpOHXOJIETOYHOW CHUCTEMBI; MALUEHTHI C OHKOJIOTHYE-
CKUMH M OHKOTEMAaTOJOTMYECKHMHU 3a00JIeBaHUSMU,
JUINTETHHO ~ TIONYYalolIie HMMYHOCYIIPECCHUBHYIO,
KOPTHKOCTEPOHIHYIO TEpanuio M JIEYCHHE IOJIOBHI-
MH TOPMOHAMH; IMAlUEHTHl ¢ TPOMOOTHYECKHMH CO-
OBITUSIME B aHamMHe3e (MHCYJBT, TPOMOO3 IOJIOCTEH
cepama, TpoMOO3 BEH KOHEYHOCTEH W Majoro Tasa,
TPOMOOIMOOINNS IETOYHON apTEePHH Y MAIMEHTOB U UX
ONMU3KHUX POJCTBEHHUKOB). JlaHHBIE KIMHUYECKUX HC-
cienoBaHuil BakUMHBI « CIyTHUK M» J€MOHCTPUPYIOT,
YTO OHA TaK e Oe3omacHa [y npumeHneHus. Cepbes-
HBIX HE)KeJIaTeIbHBIX SBICHUH HE 3apErHCTPHPOBAHO.
OpHako ISl BBIABIICHHUSI BOSMOJKHBIX PEIKHX HEXela-
TETHHBIX SBJICHUN BaKIIMHAIIMHN TPOBOIUTCS TadbHEH-
niee u3ydyeHue.

* Ipukas MunucTepcTBa 31paBooxpanenus Poccuiickoii denepa-
uu Ne 11221 ot 06.12.2021 «O0 yTBepK/IeHUN HAIMOHAJIBHOTO Ka-
JTeHAaps IpopUIAKTHYECKUX IPUBUBOK U KaJeHAaps IpoduIakTu-
YeCKUX NPHBUBOK MO IHIEMUYECKUM MOKa3aHUSAM».
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3AK/IIOYEHME

[To 3axmouenuto BO3, HecmoTps Ha Ooliee HH3-
Kkuil puck Tsxenoro tedeHuss COVID-19, netu u nox-
POCTKM HENPONOPLUUOHATIBHO CHJIBHO MOCTpajalid OT
Mmep 1o 6oprde ¢ COVID-19. Hanbonee BaxHbIE KOC-
BEHHbIE IIOCJIEACTBUS CBSI3aHbl C 3aKPBITUEM LIKOJI
BakiuHbl, 0J00pEHHbIC CTPOTHMMHU PETYIHPYIOHIIMHU
opraHamu JUis OTpenesieHHsl Bo3pacTa AeTedl W mon-
pPOCTKOB, Oe30macHbl U A(PPEKTUBHBI I CHIDKESHUS
OpeMeHH 0OJIC3HH B ATHX BO3PACTHBIX TPYIIIAX.

Hecmotpss Ha cHmkeHue 3¢ (GEeKTUBHOCTH BaKIUH
B CBS3M C IMOSBJICHHUEM HOBBIX IITAMMOB IHPKYIHU-
PYIOLIMX BUPYCOB, OHH NPOAOJIKAIOT COXPAaHATH -
(heKTUBHOCTD 110 MPEAYNPEKICHUIO CIIy4aeB TAKEIIOTrO
TeueHUs MH(EKLIUH, TOCINTAIN3alUl U CMEPTH.

OOMONHNUTENbHAA NHOOPMALUMUA

Bkaan aBropoB. Bce aBTOphl BHECHM CYIIECTBEHHbIN
BKJIaJ B Pa3paOOTKy KOHIICIIIINH, IPOBEACHHE HCCIEIO0Ba-
HUSL U IOATOTOBKY CTaTbU, MIPOWIN U O00pMIN (PHUHATIBHYIO
BEPCHIO TIepe]| MyOnuKaiueii.

Kondumkr nHTepecoB. ABTOPBI EKIAPUPYIOT OTCYT-
CTBHE SIBHBIX W TIOTEHIMAJIBHBIX KOH(MINKTOB HHTEPECOB,
CBSI3aHHBIX C ITyONUKaIMel HaCTOSIICH CTaTbu.

Hctounuk ¢uHaHcupoBaHus. ABTOpHI 3asBIAIOT 00
OTCYTCTBUH BHEIIHEro (hMHAHCUPOBAHUS IMPU POBEACHUU
UCCIIEIOBaHMUS.
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OLLEHKA TEMATOJIOTMYECKMX MOKA3ATEJIEN Y OETEMA C COVID-19
B PECMYBJIMKE CAXA (AKYTHUS)

© C.A. EBceeBa?, TM. Knumosa®2, B.B. borgawuH >, A.M. Makaposa?, C.C. CnenuoBa?,
T.E. bypuesa®?, B.I. YacHbik*
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Ana yumuposaHua: Esceea C.A., Knumosa T.M., borgawwuH B.B.,, Makaposa A.M., Cnenuosa C.C., bypuesa T.E., YacHbik B.l.
OueHKa remaTtosiorMyecknx nokasaresnei y gerteit ¢ COVID-19 8 Pecniybanke Caxa (Akytus) // Megmnatp. — 2023. = T. 14. — Ne 1. -
C. 15-26. DOI: https://doi.org/10.17816/PED14115-26

AxTyanbHoCTb. B nepron naHAeMun KOPOHaBUPYCHOM MHDEKLMM OOHUM M3 Hanbosiee BaXKHbIX HarnpaB/ieHMI HAayUYHbIX uccne-
[OBaHWI CTano M3yyeHue napamMeTpoB N1abOpaTOpHbIX NMoKasaTenel, a TakxKe pacyeTHble MHAEKCbl, KOTOpble MOrK Bbl BbiTh
MCMONb30BaHbl KaK KpUTEpPUU, OTpaxkawLime TeyeHne MHDEKLMOHHOro npouecca, U Morm 6bl MUCMONb30BaTbCs B KayecTse
NpefMKTOPOB TSXXENOro TeYeHus u HebnaronpusTHoOro Mcxona 3aboneBaHus.

Llenb nccnepoBannsa — oLeHKa reMaTonorMyeckmMx napamMeTpoB y getei ¢ anarHosom COVID-19 B Pecny6numke Caxa (kyTus).
Matepuanbl M MeToabl. B cTaTbe mpeacTaBneHbl AaHHble PeTPOCMEKTUBHOrO MccnepoBaHus 344 cnyyaeB HOBOW KOPOHa-
BMPYCHOWM WHdeKLMK, Bbi3BaHHOW BUpycoM SARS-CoV-2 (kop MKB-10 UQ7.1), y nmeTeil, rocnMTannM3npoBaHHbIX B NEpUOL,
€ 23.03.2020 no 27.12.2020 B I'BY PC (4) «[leTckas MHDEKLMOHHAS KAMHMYeckas 6onbHULay» kyTcka.

Pesynbratbl. Pe3ynbtaThl nccnenoBaHus nokasanu, 4TO MpU NOCTYMNEHUM B CTALMOHAp A0S LeTei CO CHUXKEHHbIM YPOBHEM
NenKouMTOB MpeBbllana Ao AeTel C neikounTo3om (23 % npoTtms 10 %), HabnoAaNUCb CHUXKEHHbIE YPOBHM reMornobuHa,
U3MEHEHME COAepXKaHUs TPOMOOUMTOB, CErMEHTOAAEPHbIX HernTpodunos, nMmdoumntTos. CKOPOCTb OCeLaHUS IPUTPOLMTOB
nosbiweHa y 48 % neteit. HelMtpodunus u nuMdoneHns accouMmMpoBaHbl C TKECTbIO COCTOSHUS AeTel. 3HaUeHNs OTHOLIEeHUS
HEUTPOPUNOB K TMMPOLMUTAM B HEKOTOPbIX BO3PACTHbIX rPynnax Oblan CBA3aHbl C TSXKECTbIO COCTOSHWUSA AeTen.
3akntoueHune. MHPEKLMOHHBIA npouecc y fLeTel NpyM HOBOW KOPOHAaBMPYCHOW MHGMEKLUMM COMPOBOXAAETCS U3MEHEHWMEM
nenKouMTapHon GopMynbl, MOBbILLEHWEM CKOPOCTM OCeLAHMS 3IPUTPOLMUTOB U M3MEHEHWEM COLEPXaHUS TPOMOOLMTOB.
Hentpodumnma n numMdponeHns acCoLuMMpoBaHbl C TSHXKECTbO COCTOSHUS OEeTen.

KntoueBbie cnoBa: kopoHasupycHas uHdekumns (COVID-19); nHeBMOHMS; 0OWMI aHaNN3 KPOBU; NENKOLMUTAPHbIE MHAEKCDI;
netu; AkyTtus.

Moctynuna: 21.12.2022 Opo6pena: 17.01.2023 MpuuaTa Kk 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.
DOI: https://doi.org/10.17816/PED14115-26

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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AKTYANIbHOCTb

OmpenencHue KIMHUKO-Ta00paTOPHBIX  0COOEH-
HOCTEHl HOBOH KOpPOHABUPYCHOW HMH(EKIUH MOXKET
YIYYLIUTh TUArHOCTHKY, OAOOP aAeKBaTHOM Tepanun
1 BO3MOKHOCTH IPOrHO3a TEUECHUS JaHHOIo 3a00J1eBa-
HusA. Ha HacTosmmii MOMEHT B MHpPE BBINOJIHEHO JI0-
CTaTO4HO OOJBIIOE KOIMYECTBO PabOT MO HM3YyYEHHIO
0COOEHHOCTEH Te4yeHHUs] KOPOHABHPYCHOH HH(EKIHU.
[Toka3zaHo, 4TO HEKOTOpPBIE JTaDOpaTOpPHbIE TOKA3aTeNH,
a TaKKe PacueTHbIE MHAEKCHl MOTYT a/IeKBaTHO OTpa-
KaTh TeYCHHWE WHQEKIIMOHHOTO IMpollecca M HMCIONb-
30BaThCs B KaueCTBE MPEAMKTOPOB TSHKEIOrO TEUCHMS
¥ HeOJarompusITHOrO ucxona 3aboneBanus [1, 2, 7,
13, 17, 18]. PacnpocTpaHeHHBIMU I€MaTOJIOIHYECKU-
mu otkimoHeHUsMH npu COVID-19 saBrsroTcs auM-
¢dorenust, TPOMOOIMUTONICHHUSI, MOBBIIICHHBIC YPOBHH
D-nmumepa n C-peakTHBHBIH O€JNOK, KOTOpBIE wYalle
HaOMIOAAIOTCSl Yy MAIMEHTOB C TSDKENBIM TEUCHHEM
COVID-19 [6, 16, 19]. ¥ neteit Tarxke HaOrona-
eTcsl JIEHKOTIeHUs, HEHTPONEHHs, TPOMOOIIUTONECHHS
Y TIOBBIIIEHHBIH ypoBeHb D-mumepa [14]. B Hexoto-
PBIX HCCIIEIOBaHMAX IOKazaHa Ooliee peaKas yacTora
TUM(OTIIEHUH Y JeTell MO CPaBHEHHIO CO B3POCIBIMH.
OTu pa3nuuusl HCCIENOBATEeNM CBA3BIBAIOT C Oosee
BBICOKUM YPOBHEM E€CTECTBEHHBIX KHJUIEPOB B KpPOBH
nerel, a Takke ¢ dPPEKTHBHOW CHCTEMOUN BPOXKICH-
HOTO MMMYHHTETa M HE3PEJIOCTBIO PELIENTOPOB aHIHO-
TeH3uHITpeBpamnaromero ¢pepmenta 2 (ACE2), kotopsle
SIBIISTIOTCS caiitamu 11 cBsizbiBannst SARS-CoV-2 [20].

[Homymsiiyu, MpOXKUBAIOIINE B SKCTPEMATIbHBIX JWC-
koMQopTHBIX ycnoBusx CeBepa, MOABEPraloTCcS BO3-
JCHUCTBUIO 1IEJIOT0 KOMIUIEKCa (haKTOPOB, N3MEHSIOIINX
OOMEHHBIE TIporiecchl ¥ (OPMUPOBAHWE WMMYHHOTO
OTBETA TPH BO3ACUCTBHM MH(EKIMOHHBIX areHToB [9].
B cBs3u ¢ 3TUM mpencTaBisieT MHTEpEC M3ydeHHe pe-
aKIMU OpraHu3Ma JAETei, KMUBYIIUX B HKCTPEMAaJbHBIX
MPUPOAHO-KIMMAaTHIECKUX ycnoBusax PecryOnuku Caxa
(SlxyTrs), Ha THOEKIMOHHBIN TTPOIIECC, BRI3BAHHBIA HO-
BOi KopoHaBupycHoi mH(pexuueit COVID-19.

Llenv uccreooganus — OLGHKAa TIeMaToJIOTHYe-
CKHX MapaMeTpoB y aereil ¢ amarHozom COVID-19
B PecnyOmuke Caxa (SIxyTus).

MATEPWUANDbI N METOLbI

PerpocniexktuBHOE  HcCleOBaHHME  MPOBOAMIIOCH
Ha 0aze I'BY PC () «/lerckas nH(peKIMOHHAS KINHU-
yeckas OonpHHIA» SkyTcka. 3a mepuon ¢ 23.03.2020
1o 27.12.2020 B 3TO yupexJeHHue roCuTAIM3UPOBAHO
358 nereii ¢ nuarnozom: «KoponaBupycHast ”HpEKIHs,
BbI3BaHHas BHUpycoM SARS-CoV-2» (xkogst MKB-10
U07.1, U07.2). B ananu3 BkirodeHsl 344 ciyyas 3a-
6omneBanus ¢ I[ILP-monoxuTenbHBIME pe3yiabTaTaMu
Ha COVID-19 (kom MKB-10 U07.1). B cBs3u ¢ Tewm,
YTO YacTh IE€MaTOJIOTMYECKHMX IIOKazarelied y JaeTeit

3aBUCUT OT BO3pacTa, a B IOJPOCTKOBOM BO3pacTe
elle OT II0JIa, KOJIMYECTBEHHBIC I10KA3aTeNd IepeKo-
JUPOBaHbl B COOTBETCTBUM C BO3PACTHBIMH HOpMaMH
B KaTeropHajibHbIE MOKA3aTEeNIN C IpajallUAMU «HUXKE
HOPMBI», KHOPMay, «BbIILIC HOPMBD». B KauecTBe pede-
PEHCHBIX 3HAYCHUN MCIOJIb30BaHbI HOPMBI J1aboparo-
puu I'BY PC (i) «/lerckas nHpekunoHHAs KIMHHYE-
ckast OonbHUIA» SIKyTCKa. YUWTBIBAIUCH PE3YJBTATHI
AHaJM30B TPHU MOCTYIJICHUU.

CrarucTuyecKkuil aHaIu3 MPOBEEH C HUCIIONB30BAHU-
em nporpammHoro obecrieuennst IBM SPSS Statistics 26.
KateropuanbHele niepeMeHHbIE MPEICTaBIEHbl B BUE
a0CONIOTHBIX 3HA4YeHUH M mpoueHTHoH nomu. Ko-
JMYECTBEHHBIC IICPEMEHHBIC IPEICTABICHBI B BHUIE
MeIuaHbl M HMHTEPKBApPTUIIBHOIO pa3Maxa B (hopma-
te Me [Q —0,]. Ilpu cpaBHEHUH IPYIIIT B 32aBUCUMOCTH
OT THIIA JIAHHBIX MCIOJb30BaNU Kputepun [lupcona y%,
Manna — Yutnu, Kpackena — Yomnuca. Kputudeckoe
3HAUEHHE YPOBHS 3HAYMMOCTH IPU HPOBEPKE CTATH-
CTUYECKHUX TUIIOTE3 IPUHUMAJIOCh paBHBIM 5 %.

PE3Y/IbTATbl U OBCYXXOEHUE

Oco00EHHOCTH KIIMHUYECKOTO TEUSHHsI HOBOH KOPO-
HAaBUPYCHOW MH(EKIHMH B JAHHOW T'pyNIe MaIeHTOB
OTHMCaHBI B MPEAbIAyIuX myonukanusax [4, 5]. B nan-
HOW cTaThe IMpeJCTaBlIeHa XapaKTEepHUCTHUKA H3MEHe-
HUN TeMaToJIOTUYECKUX IMOKa3zaTene y aeTei ¢ mof-
TBepxkaeHHOoN uHpekueir COVID-19 B 3aBucuMocT
OT CTENEHU THKECTH COCTOSIHHA TPU TOCTYTUICHUH
U HAJIWYUS TTHEBMOHUHU.

CpenHuil cpok TOCTYIUIGHHS B CTallMOHAp —
5,9 nHeil or Hadana 3a0oJeBaHHA. AHAIU3 BO3pacCT-
HOM CTPYKTYpHI TAIIIEHTOB HE BBISBHJI CTATUCTHYE-
CKM 3HAYMMBIX DPAa3JIMYMii B 3aBHUCHUMOCTH OT TIOJNa
(p=0,864). B Tabn. 1 mpencraBieHO pacmpeeicHIe
MAIEHTOB 110 BO3PACTY, CTENEHH TAKECTH COCTOSIHUA
P MOCTYIUICHUW W HaIW4WI0 MHeBMOHUU. [Ipu mo-
CTYIUICHUU COCTOsIHME 93 aeTeil OLICHEHO KakK «yd0B-
JETBOPUTEIBHOEY, 247 — «CpemHeH TsKecTH», 4 —
«1sKenoe». PacnpeseneHne MalMeHTOB 1O CTENEHH
TSKECTH COCTOSIHMSI HE 3aBHCENI0 OT Bo3pacTa Jereil
(»=0,589). B 3akiarounTenbHOM JUAarHO3e € y4eTOM
KIIMHUKA W JTaHHBIX KOMITBIOTEPHOW TOMOrpaduu BbI-
CTaBJICH IWAarHo3 «mMHEeBMOHUs» (pyOpukum J12-J18)
120 (34,9 %) nersM. AHanu3 STHONOTMH ITHEBMO-
Hun no komamM MKDB-10 moxkasan, 4To B OCHOBHOM
310 Kombl: J12.8 Jlpyras BupycHasi MHEBMOHUS —
17 cmyqaeB; J18.0 bBponxXormHeBMOHHS HEYTOUYHEH-
Hast — 101 ciyyaii. B 2 ciryyasx 3to 6but kozsl J15.8.
Hpyrue OakrepuanbHble MHeBMOHMH U J16.8 TTHeBMO-
HUsl, BbI3BAaHHAS J[PYTMMHU YTOYHEHHBIMH MH(EKIMOH-
HeIMH areHTamu. B 62 (51,7 %) ciy4asx mHEBMOHHSA
Obuta nBycroponHss, B 25 (20,8 %) — JIeBOCTOPOH-
Has, B 33 (27,5 %) — mpaBOCTOPOHHSIS.
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Tabnuuya 1 / Table 1

PacnpeneneHve nauMeHTOB N0 BO3PACTY M TSXECTM coCTosHUSA npu noctynneHun B [BY PC (A1) «deTckas MHOEKLMOHHAs KNNHU-

yeckas 6onbHMUA» SKyTcka, 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 (%)

Coctosinne npu nocryrieHnn / Status upon admission | Hanuuue mHeBMOHUM /
Bospacr, ner /| OOiiee konuuecTBO aeteit /
Age, year Total children’s number YAOBIETBOPUTENLHOE / CpeaHel TSIXKECTU U TsXKe- 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)
p 0,589 0,059

IIpumeuanue. p — JIOCTUTHYTBIH YPOBCHb 3HAYMMOCTH NIpH CpaBHeHUH rpymn (kpurepuit x* [Tupcona). Note. p is the achieved level

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

B Tabn. 2 nmpeacraBiieHO pacnpeacieHne KaTeropuii
reMaToJIOrMYecKuX MoKasaTesiell B 11eJIOM U B 3aBHUCH-
MOCTH OT COCTOSIHMSI NMAalMEHTOB TPHU MOCTYIJICHUHU.

Jons pereii ¢ OBBIIIIEHUEM YPOBHS SPUTPOIUTOB
coctaBuia B 1eiioM 31 %, gacrora neTeil ¢ MOHMKEH-
HBIM ypOBHeM remornodnna — 15 %. Awnanu3 pac-
IIpeAeIIeHUs Tpajaluii ypOBHEHN JIEHKOLUTOB I10Ka3aJl
00bIIYIO JOI0 JeTel ¢ JelKonmeHuel Mo cpaBHe-
HUIO C JIOJIeH AeTed ¢ yekoruTo3oM (23 % mpoTus
10 %). HaOmromaercs wu3MeHeHWE JEHKOIMTAPHOMN
(hopMyNBI: KOTUYECTBO CErMEHTOSJICPHBIX HEUTpO-
¢unoB cumwkeno y 29 % nereit, nossimeno y 11 %.
CaBur seidikounTapHoil (OpMynbl 3a CYET IOBBIILE-
HUS JIONH TAJOYKOSIAEPHBIX HeHTpoduioB HaOmrOna-
erca y 17,5 %. MonomuTo3 BeisiBIeH y 15 % nereid,
mumbonenuss — y 16 %, nmumponuros — y 29 %.

Nmerotcst Takke MPU3HAKU HAPYIIEHUS CO CTOPOHBI
CUCTEMBI TemMocTasza, y 6 % BbIgBICHa TPOMOOLUTO-
nenust, y 20 % — tpombornuto3. Cxopocth oceja-
HUSl DPUTPOLUTOB MOBHIIEHA Y 48 % nerell. Takum
00pa3oM, y HeTed ¢ TONTBEPKICHHOW WH(OEKITHEH
COVID-19 umerorcs npu3Hakd BOCIAIUTENBHBIX pe-
aKLWH, HApyIIEHUH JelKouuTapHoi HOpMyibl U CH-
CTEMBI remMocTasa.

[lo maHHBIM WCCNEMOBaHMS, MPOBEACHHOTO B aHa-
JIOTUYHOM TOCMUTAIBHOW TpyIme, y JeTed B Bo3pac-
Te 0 | roma yacto OTMEYajoch TOBBIINIEHHE YHCIA
MOHOLIUTOB, y JI€Te€i crapiie 7 JIeT — JICUKOIEHUS
U YCKOPEHUE CKOPOCTU OCEAaHMs >puUTpouutoB [12].
[Ipu oGcmemoBanum 107 mereit ¢ Nerkoil m cpemHei
crenenpio Tspkectd TedeHuss COVID-19 mo 3 nmer
yaiie HaOJIoNaN0Ch CHIDKEHHE YPOBHSI DPUTPOLIUTOB,

Tabnuya 2 / Table 2

lpapaummn nokasartenei obLiero M GUOXMMUYECKOrO aHaNM30B KPOBM AeTei C KOPOHABMPYCHOM MHbEKLMEN B 3aBUCUMOCTU OT
TKECTU COCTOosHMA Npu nocTtynnenun B TBY PC (4) «deTckas MHDEKUMOHHAsa KnHUYeckas 6onbHuLa» 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'papanun mokasatens / Gradations of the indicator
[Toxazarens / Indicator Coctosuue /
Condition HUXKE HOPMBI / HOpMa / BBIIIIE HOPMEI / p
below the norm norm above the norm
VYnosnerBoputenbHoe / Satisfactory 6 (6,5) 64 (68,8) 23 (24,7)
Opurpouuts! / Cpenneil TSDKECTH U TsKen0e /
Red blood cells Moderate and severe 12648 154 (61.4) 85(33.9) 0,251
Bcero / Total 18 (5,2) 218 (63,4) 108 (31,4)
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OkoHuaHue ma6n. 2 / Table 2 (continued)

I'pananuu nokasarens / Gradations of the indicator
IMokasarens / Indicator Cocrosme /
Condition HUXKE HOPMBI / HopMa / BBIILIE HOPMBI / p
below the norm norm above the norm
VYnoBnerBopurensHoe / Satisfactory 12 (12,9) 73 (78.,5) 8 (8,0)
I'emormno6us / CpenHeii TSKECTH U TsDKeNnoe /
Haemoglobin Moderate and severe 38 (13.1) 189.(75,3) 24 0.6) 0,822
Bcero / Total 50 (14,5) 262 (76,2) 32 (9,3)
VYnosnerBoputenbHoe / Satisfactory 21 (22,6) 67 (72,0) 5064
JleitkouuTs / CpenHeii TSKECTH U TsDKeNoe /
White blood cells Moderate and severe 371(23.0) 163 (65,7) 28(1L3) 0,241
Bcero / Total 78 (22,9) 230 (67,4) 33.(9,7)
VYnosnerBoputenbHoe / Satisfactory 42 (45,2) 49 (52,7) 2(2,2)
CermenTosnepibie CpenHeii TSKECTH U TsKenoe /
HEUTpOhHIIBI / pex 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
VYnosnerBoputenbHoe / Satisfactory - 85 (91,4) 8 (8,6)
Manouxosneprsre CpenHeii TSOKECTH U TsKenoe /
HEHUTPOPHITHI / pen — 198 (79,2) 52 (20,8) 0,008
. Moderate and severe
Banded neutrophil
Bcero / Total - 283 (82,5) 60 (17,5)
VYnosnerBoputenbHoe / Satisfactory - 80 (86,0) 13 (14,0)
Do3uHopuUIH / Cpenneii TsSKECTH U TsXKenoe /
Eosinophils Moderate and severe - 23302.8) 18.(7.2) 0,050
Bcero / Total - 313 (91,0) 31 (9,0)
VaosnerBopurensnoe / Satisfactory - 72 (77,4) 21 (22,6)
MonouuTsl / CpenHeii TsSOKECTH U TsDKenoe /
Monocytes Moderate and severe - 211 @41 40 (15.9) 0,152
Bcero / Total - 283 (82,3) 61 (17,7)
VnosnerBopurensHoe / Satisfactory - 92 (98,9) 1(1,1)
bazoduisr / CpenHeii TsHKECTH U TsDKesnoe /
Basophils Moderate and severe a 247 (98.4) 4 (1,6) 0,721
Bcero / Total - 339 (98,5) 5 (L,5)
VnosnerBopurenbHoe / Satisfactory 4 (4,3) 47 (50,5) 42 (45,2)
Jlumdonutsr / CpenHeii TsSHKECTH U TsDKenoe /
Lymphocytes Moderate and severe 49 (19.6) 143672 38(23.2) <0,001
Bcero / Total 53 (15,5) 190 (55,4) 100 (29,2)
VnosnerBoputenbHoe / Satisfactory 33,2 76 (81,7) 14 (15,1)
Tpomb6ouuTsl / CpenHeii TSOKECTH U TsKesoe /
Platelets Moderate and severe 18(7.2) 178 (71,5) 53 21.3) 0,131
Bcero / Total 21 (6,1) 254 (74,3) 67 (19,6)
CKopocTh oceanus VYnosnetrBopuTtenbHoe / Satisfactory - 41 (44,1) 52 (55,9)
SPUTPOLUTOB / CpenHeii TsKecTH U Tskesoe / 3
Erythrocyte Moderate and severe 138 (35.4) 11 (44.6) 0,062
sedimentation rate Bcero / Total - 179 (52,3) 163 (47,7)

IIpumeuanue. p — JIOCTUTHYTHIH yPOBEHb 3HAUMMOCTH IPHU cpaBHeHHHU rpymnn (kputepuii [Tupcona y?). Note. p is the achieved level
of significance when comparing groups (Pearson’s criterion y?).
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TeMOTIIO0NHA, TEMaTOKPHUTa, y neteid 7—17 ner — cHu-
JKCHHBIC YPOBHH JICHKOIIMUTOB M JUM(OUIUTOB [3].

[lpu aHamm3e 4acTOTHI OTKIOHEHUH J1TaAOOPATOPHBIX
MoKasaTesiell OT HOPMbl B 3aBHCUMOCTH OT COCTOSTHHS
TIPY TIOCTYIUICHUH CTATHCTHYECKU 3HAYMMBIC Pa3THUHS
YCTaHOBJICHBI TOJBKO B PACpPE/ICIICHUH KaTeropuil Hel-
TpodmioB u gumdonutos. Tak, y 45 % nereil B ynos-
JIETBOPUTEIBHOM COCTOSIHUU U 23 % AeTell B CpeaHeTs-
JKEJIOM U TSDKEJIOM COCTOSTHHH HaOIFOIAIOCh CHIKSHUE
JIOJTA  CETMCHTOSIIEPHBIX HeHTpodmioB. [loBeimenne
9TOM TPyNIbl HeHTpopuIoB oT™Meuanoch y 2,2 u 14,5 %
nmarueHToB cootBercTBeHHO (p <0,001). Conepxanue
TIAJIOYKOSIJICPHBIX HEUTPO(MWIOB TaKKe acCOIMHPOBa-
70Ch ¢ TshKecThio coctosaus (p = 0,008). Jlmmdomenus
HaOmomanace y 4,3 % TanyeHToB B yAOBIETBOPHUTEIb-
HOM cocTossHMM U Yy 19,6 % neTtell B cpeqHeTsHKeIoM
u TsoKenoM coctosHuu (p < 0,001).

AHaJOTHYHBINA aHAIHU3 B 3aBUCUMOCTH OT HAJIUYHS
MTHEBMOHUH TIOKa3aJ, 4YTO y JETe C MHEBMOHUEH Yallle
BeIsIBIsIach d03uHOpmmus (13 u 7 %, p=0,004),
OCTaJbHBIC TIOKA3aTeIN HE WMEIH CYIIECTBEHHBIX
pa3Iuuui.

VY nereil ¢ NHEBMOHHMEW C BBIACICHUEM BHpY-
ca SARS-CoV-2 wgame oTMeHUanoch CHIDKEHHE IOJIH
JUMQOLUTOB Ha (OHE HOPMAJIBHOIO YpPOBHS JICH-
KouuToB, moBbImeHUs: C-peakTuBHOrO Oecnka [10].
B npyrom mccnenoBanuu y jgeredl ¢ MpuU3HAKaMU I10-
paxenus nerkux npu COVID-19 6pu10 BBISBICHO TTO-
BBIIIEHUE COJEPKAHHS ADPUTPOIIUTOB, CHIIKCHHUE YHC-
Jia JICHKOLIMTOB, IPAHYJIOIMTOB U MOHOILIMTOB, HU3KUI
ypoBeHb C-peakTHBHOTO Oeciika [8].

B cBsa3u ¢ Tem, 4TO M3MEHEHHUs B TeMaroJorhye-
CKHX TIOKa3aTessX BBISABICHBI B COAEP)KaHWU HEUTpO-
(usoB W JTMMQONNUTOB, B JANTBHEHUIIEM pPacCUUTAIH
JICHKOIUTapHbIe UHACKCh. OIHUM W3 HUX SIBISETCS
IIMPOKO UCTIONB3YEMbIi B MPAKTUKE UHJIEKC — OTHO-
mienue HedTpoduiaos k mumdoruram (OHJI). anubiit
MoKa3aresh UCTIOIb3YETCsl KaK MapKep HMMYHHOTO OT-
BETa Ha pa3juYHble MH)EKIIMOHHBIC U HEHMH(EKIMOH-
Hbele ctumynbl. Cuntaercs, uro OHJI oTpakaer nuHa-
MHUYECKYIO0 CBSI3b MEXKIY BPOXKICHHBIM (HEUTPODUIIBI)
Y aIalITUBHBIM KJIETOYHBIM HIMMYHHBIM OTBETOM (JINM-
(hOITUTEI) TIPU PA3TUIHBIX 3a00JICBAHUAX M MATOJIOTH-
YECKUX COCTOSHMSIX. B KIMHUYECKHX HMCCIICI0BAHUSIX
MOKA3aHO, YTO JTOT MHIEKC SBISETCS OYCHb YYB-
CTBUTEILHBIM WHIMKATOPOM HWH(EKIINHU, BOCIAJICHHS
u cericuca [13, 18]. B cucremarnyeckom o630pe ¢ Me-
TaaHaJU30M C BKJIFOUCHUEM JTaHHBIX 0 12 986 ymepmmx
u3 36 uccnenoBanuii U 13 112 manmueHTOB C TSHKEIBIM
tedenueM COVID-19 u3 56 nccnenoBanuil mokasaHo,
yTO MOBbIIeHHbIe 3HaueHuss OHJI npu noctyrieHun
y narmmenToB ¢ COVID-19 accorumnpoBansl ¢ HeOmaro-
MPUATHBIMHA MCXOJIaMHU M TSDKEJBIM TeueHneM 3aboiie-
BaHus [18]. B uccnegoanuu 232 746 aHaTn30B KPOBU

y 60685 mereit oT pokaeHUS A0 18 JIET, BEIOTHEHHBIX
BO BpEMS JICUCHUS aNMCHAUIINTA, ACTMbI, MyKOBHUCITH-
no3a, napanuda bemna, 6one3nu lllenneitna — [eHoxa,
MOKa3aHa CyIleCTBeHHast Bo3pacTHas auHamuka OHJL
Bomnee BpicOKkMe 3Ha4eHHs HAOMIONATINCH B TIEpPBbIC
TOBI )KU3HHU U B BO3pacTHOU rpymire 15-18 ner. V ge-
Tel He ObUIO YCTAaHOBJCHO CYIIECTBEHHBIX pa3iMuuil
B 3HaueHUsAXx OHJI, cBsa3aHHBIX ¢ mosioMm [15].

C yderoM 3THX JaHHBIX MPOBEACH aHAJHU3 OIH-
CaTeNbHBIX CTATUCTHK TE€MaTOJIOTHYECKUX HHJIEKCOB
B BO3pacTHBIX rpymnmnax (tabm. 3). AHanu3 mokasain,
4yTO MeauaHHble 3HaueHus mnokasareneir OHJI crartu-
CTUYECKHM 3HAUYUMO MOBBIIAIUCH C BO3PACTOM Mallu-
eaToB ¢ 0,32 nmo 1,53 (p <0,001). MakcumanbHbIe
3aageHnss OHJI ormeuanmmch B Bo3pacte 15-17 met.

WNunexc casura neiikorutoB kpoBu (MCJI) pac-
CYMTaH KaK OTHOIICHUE CYyMMbl HEHUTPO(UIOB, 303U-
HOQWIOB ¥ 0a30(pWIOB K CyMME MOHOIIMUTOB M JIUM-
¢ommroB. [lo maHHBIM JNHUTEPATYpHI, 3TOT MOKA3aTeNb
CBUJICTETILCTBYET O CTETICHH PEaKTUBHOCTH OpraHU3Ma
IIpU OCTPOM BOCHaUTETbHOM mporecce [11]. Menu-
aHHbIC 3HAYCHHUS MOKA3aTelis MOBBIIMIAIUCH C BO3pac-
tom ¢ 0,32 mo 1,25 (p <0,001). MakcumanbHbIE 3Ha-
YeHHUsI OTMEeYaluch B Bo3pacte 15-17 ier.

MeauaHHble 3HAYCHHS OTHOIICHHUS JUMQOIMTOB
Kk MoHorutam (OJIM) cHmXanmuch ¢ yBelIWYeHHEM BO3-
pacra mamueHtoB — ¢ 9,6 10 4,9 (p=0,003). Maxk-
cumanbhble 3HadeHns OJIM HaOmomanuch B BO3pacTe
0-2 ner.

Paccunrannbie 3HaYCHUS WHIIEKCOB, COOTBETCTBYIO-
e 90 mepueHTWISIM paclpeneieHus] B KaXa10i BO3-
pacTHOM TpymIie, MOTYT OBITh B JAJIbHEUIIIEM HCIIOIh30-
BaHbBI TIPH OTPENIEIEHNH OTPE3HBIX TOUEK TOKa3aTeieH.

ITpu ananuze pacrpenesieHus: 3HaYEHUH U3ydaeMbIX
WHJICKCOB B TPYIIaX B 3aBUCUMOCTH OT TSKECTH CO-
CTOSIHMSI BBISIBJICHO, YTO MEIUAHHBIC 3HAUCHUS MOKa3a-
TeJsl B IIEJIOM BBINIE y JETed C COCTOSHUEM CpenHel
TSOKECTH W TsDKenbIM (Tabm. 4). Ho pasnuums Bo MHO-
TUX TPyHOmax He JOCTUTAIN YpPOBHS CTaTHCTHYECKH
3HAYUMBIX, YTO, BO3MOXKHO, CBSI3aHO C HEOOJIBILIOWH
4yuCcIeHHOCThI0. OTHOIIEHUE HEHTPOPMIOB K IuM]O-
muTaM B 4 w3 9 BO3PACTHBIX TPYIIT CTAaTUCTHYCCKH
3HAYMMO BBIIIE Yy TIAIIEHTOB CO CPEAHETSKEIBIM HITH
TsoKenbIM coctostaueM. VICJI Beime B 9TOM Tpymme ma-
ureHToB B Bo3pacte 13—14 u 15-17 net. OTHOIICHHE
JTUMQONUTOB K MOHOIIUTAM HE ITOKAa3aJ0 CTaTUCTHYe-
CKH 3HAYUMOU CBSI3U C COCTOSIHUEM IPH TOCTYTUICHUH
HU B OJHOW M3 BO3PACTHBIX TPYIII.

AHaJIOTMYHBIA aHANW3 3HAYEHUH M3y4aeMbIX HWHJIEK-
COB IPY HAJTMYNK TTHEBMOHUU HE MOKA3aJl HAIWYUSA CTa-
TUCTUYECKH 3HAYMMOMW CBSI3M MEXIY 3TUMHU TIEPEMEHHBI-
MU (Tabm. 5). Pazmmums, oOHapyKeHHbIE IPA CPaBHEHUH
B TPYIIIIE B IIEJIOM, BEPOSTHO, OOYCIIOBIEHBI BO3PACTHBI-
MU Pa3UuMsIMHU B 3HAUCHUSIX WHACKCOB (Tabm. 2).
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OnucaTtenbHble CTaTUCTUKM FeMATONOMMUYECKMX MHAEKCOB B BO3PACTHbIX rPynnax 06c/efoBaHHbIX LeTel
Descriptive statistics of hematological indices in the age groups of the examined children

Tabnuua 3 / Table 3

Bospacr, ner / Musanmywm / Makcumywm / Hepuentuins / Percentile
Ages, year " Minimum Maximum 10 | 25 50 75 90 P
OrtHomenne HeUTPouIIOB K TUMponHTaM /
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

3-4 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 =00t
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

Wnnaexc casura JeitkouuTos /
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 =00t
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

OTHomeHne TUMPOUUTOB K MOHOLUTAM /
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 2,64 592 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 — JIOCTUTHYTBIH ypOBEHb 3HAYMMOCTH HpH CpaBHeHHM TIpynn (kputepuil Kpackena — Yomnuca); uHIEKC
CABHIa JICHKOLUUTOB — OTHOIICHHE CYMMBbI 203MHO(HIOB, 0a30UIOB U HEUTPODUIOB K CyMMe MOHOLMTOB M JTHUM(OIMTOB.

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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Tabnuuya 4 / Table 4
PacnpepeneHve reMaTonorMyeckmx MHLEKCOB B 3aBUCMMOCTU OT TSXKECTU COCTOSHMS npu nocTynnenun B [BY PC () «deTckas
MHDEKLMOHHASA KNIMHMYecKas bonbHMLay» 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

VYnoBnerBoputeabHoe / CpenHeii TSXKECTH U TshKenoe /
B(:paCT’ ner / Satisfactory Moderate and severe »
B Y n Me [0,-0] n Me [0,-0]
OrtHowmeHne HeHTpopuIIoB K TuMponuTam /
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 8 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

Wnpexc casura JieiikouuTos /
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

OtHomeHrne TUMGOIUTOB 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 — JIOCTUTHYTBIA YPOBEHL 3HAYMMOCTH NPH CPaBHeHMM rpynn (kputepuii Mauna — Yurnu), Me [Q-0,] —

MeJMaHa U MHTEPKBApTHIbHBIN 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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Tabauuya 5 / Table 5
Pacnpepenexue remaTonorMyeckmMx MHOEKCOB 06CEA0BaHHbIX AeTel B 3aBUCUMOCTU OT HaIMuMs MHEBMOHWM
Distribution of hematological indices of examined children depending on the presence of pneumonia

be3 mueBMonun / ITHeBMOHMS /
Bospacr, net / Without pneumonia Pneumonia p
Ages, year
n Me [0,-0)] n | Me [0-0]
OrHomenne HeUTPoPUIIOB K ITUMponHTaM /
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
Wnnexc casura aedKoUTOB /
Leukocyte shift index
0-1 40 0,37 [0,19-0,96] 14 0,29 [0,15-0,53] 0,347
12 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
OTHotreHne TUMQOLHUTOB K MOHOIIUTAM /
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 YPOBEHb 3HAYMMOCTHM NPH CPaBHEHMHU Tpynmn (kpurepuii Manua — Yutun); Me [Q—~Q.] —

MeJraHa M WHTEePKBApTIIbHBIA 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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3AKJTOYEHUE

TakuM o00pa3oM, pe3yabTaThl HCCIACAOBAHUS TIO-
Ka3aju, 4To MH(EKIHMOHHBIN Tporecc y JAeTed Mpu
HOBOH KOPOHABUPYCHON HMH(EKIIMH COIPOBOXKIACTCS
W3MEHEHHEeM JIeHKOIMTapHoi (hOpMysbl, TIOBHIIICHHU-
€M CKOPOCTH OCEIaHUsS DPUTPOIUTOB M W3MCHCHHEM
copepkanus TpomOouuToB. Helitpodunusa u nmumdo-
TICHUSI ACCOLIMUPOBAHBI C TSKECTBIO COCTOSHUS Jie-
teit. Jleikorurapusie wHnekcsr (OHJI, MCJI, OJIM)
y JeTell WMEIOT BO3pAcTHBIC pasIudusa. 3HAYCHIHS
OTHOILECHUS HEHUTPOPHIOB K JIUM(OIUTAM B HEKOTO-
PBIX BO3PACTHBIX TPYIIaX ObLIM CBSA3aHBI C TSHKECTHIO
coctosinuga nered. UCJI u OJIM He mokaszanu cyuie-
CTBEHHOH CBSA3HM C COCTOSHHEM JeTeid IMpH MOCTYILIe-
HUU. He yCTaHOBIIGHO CBS3M MEXIY W3YICHHBIMU JICH-
KOLIUTAPHBIMU HMHACKCAMU M HAJIMYUEM ITHEBMOHUHU.
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OCOBEHHOCTM TEYEHUA NHEBMOHWM Y OETEN NPU KOPOHABUPYCHOM
UMHOEKLINU

© AX. Ucakosa?l, O.0x. Kabaesa?, lLLl. MaimepoBa?, b.A. Mycypkynosa?,
AK. bonotbekosa?, H0.B. bopsikuH!

! Kblprbi3ckas rocynapcreeHHas MeamumMHckas akagemus uM. UK. AxyHbaesa, buwwkek, Kbiprbi3ctah;
2 HaumMoHanbHbIi LEHTP OXpaHbl MaTEPUHCTBA M AETCTBA, bulukek, Kbiprbi3cTaH

Ana yumuposaHus: Wcakosa A.XK. Kabaesa [.’K. Maimeposa [.LU., Mycypkynosa b.A., Bonotbekosa A.XK. BopsakuH H.B.
0CoBEeHHOCTH TeYeHMs MHEBMOHWUM Y AeTei Npu KopoHaBMpycHOW uHdekuun // NMegmatp. — 2023. — T. 14. — Ne 1. — C. 27-33.
DOI: https://doi.org/10.17816/PED14127-33

AxTyanbHocTb. Hanbonee yactoe ocnoxHeHne KopoHaBupycHoi nHdekuum (COVID-19) y petelt paHHero Bo3pacTta — Tsxkenas
BMPYCHAsh MHEBMOHMS.

Lenb pabotbl — BbISIBUTb OCOOEHHOCTU TEYEHMS KOPOHABMPYCHOM MHEBMOHMU Yy AETEN.

Matepuanbl u metoapl. [lpoBeaeH peTpoCNeKTUBHbIM aHanu3 54 uctopuin 6onesHn peten ¢ KOPOHABUMPYCHOM MHEBMOHMEN
B Bo3pacte oT 1 mec. go 15 net, nonyyaBWMX CTALMOHAPHOE NIeYEHUE B OTAENEHUWU MYNbMOHONOTUN.

Pe3ynbratbl. Hanbonee yacto 3aboneBaHune perucTpMpoBanoch y AeTel NepBbixX Tpex et XusHu (66,7 %). 49 (90,7 %) neteit
0Ka3anUCb M3 CEMENHbIX 04aroB KOPOHABUPYCHOW MHbeKunn. Y 6onblunMHCTBA AeTei (44-81,5 %) Habnwofanmcb NpU3HaKku
[AbIXaTeNbHOM HepocTaTodHOCTH -1l cTeneHn. MNonuMepasHas LenHaa peakums Ha HaanuMe KOPOHABMPYCa OKasanacb Nono-
XuTenoHoin y 37 (68,5 %) neteit. PeHTreHonornyecku BoISBASANCL ABYCTOPOHHME MHOUNBLTPATbI NPEUMYLLECTBEHHO B CpefHe-
HWXHUX OTAENax Nerknux. MynbTUCUMCTEMHBIN BOCNANUTENbHbIM CUHAPOM, accoumMmpoBaHHbii ¢ SARS-CoV-2, xapakTepu3oBancs
nepcucTUpyroLWen NMXopaaKon, NONMOPraHHbIM MOPAXEHUEM U KIMHUKO-NabopaTOpHbIMU CABUTAMMU.

BbiBoabl. [ogaBnsiolwee YNCNO CllyYaeB CBA3aHO C nepefayeit nHdeKLUM OT B3pOC/bIX NaumeHToB. Hanbonee yacto 3abone-
BaHMe pa3BMBANOCh Yy AeTei Ao 3 neT. TeueHue 3aboneBaHMs CONPOBOXAAN0Ch Pa3BUTUEM [bIXaTe/IbHOW HEA0CTaTOYHOCTH
-1l cTeneHn u MHTOKCMKAUMKM. TNonMMepasHas LenHas peakuusi Ha Halauyine KOpPOHaBMpYCa MOXeT ObiTb OTpULATENbHOWM
B CBSI3X C MO3AHUM NOCTYyNaeHneM 60MbHbIX B CTaLMOHAp. PeHTreHonornyeckne n3MeHeHus XapakTepu3oBanucb 06LWMPHBbI-
MW OBYCTOPOHHUMM MOPAXKEHUAMMU MPEUMYLLECTBEHHO B HUXHUX U CPeAHUX Aonsax nerkux. MNepcuctupyrowas nMxopaaka,
NOMOPraHHOCTb MOPAXKEHUS, KNMHUKO-N1abopaTOpHble CABUIMU MPU KOPOHABUPYCHOM MHEBMOHUWU y AeTel CBUAETEeNbCTBYIOT
0 pa3BUTUM MYNBTUCUCTEMHOIO BOCMNANUTENBHOIO CMHAPOMA, accoummpoBaHHoro ¢ SARS-CoV-2.

3akntoyeHue. NHeBMOHMS B BONbLIMHCTBE C/yYyaeB MpoTekana C pa3BUTUEM AbIXaTeNbHOM HEeAO0CTaTOYHOCTU, CUMMTOMaMu
NopaKeHWs XeNyAoUYHO-KMLWEYHOro TPaKTa, BbIPaXXEHHbIM MHTOKCUKALMOHHBIM CMHAPOMOM. BMecTe C TeM BbISIBIEHO Heco-
OTBETCTBME PEHTIEHONOrMYECKM OBLUMPHBIX MOPAXEHUM nerkux 6onee CKyAHbIM ayCKYNbTaTUBHbIM LaHHbIM.

KnioueBble cnoBa: netu; KopoHaBupycHas uHdekumsa (COVID-19); nHeBMOHUS.

Moctynuna: 19.12.2022 Opo6pena: 18.01.2023 MpuuaTa Kk nevatu: 27.02.2023
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FEATURES OF THE COURSE OF PNEUMONIA IN CHILDREN WITH CORONAVIRUS
INFECTION

© Albina Zh. Isakova?l, Dinara Zh. Kabaeva?, Gulzat Sh. Maimerova 2, Bubalima A. Musurkulova?,
Ainura Zh. Bolotbekova?, Yuri V. Boryakin?

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

For citation: Isakova AZh, Kabaeva DzZh, 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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AKTYAJIbHOCTb

COVID-19 (ot anri. COronaVIrusDisease 2019),
panee kopoHaBupycHass uHpekuus 2019-nCoV, xo-
ponaBupycHast uHpexuust 2019 r. — HoTeHUMAIBEHO
TSDKeTasi ocTpasi pecnupaTopHas WHQEKINs, BHI3bIBA-
emast kopoHaBupycoMm SARS-CoV-2 (2019-nCoV) [5].
Koponasupycnas undpexust (COVID-19) npencras-
nsieT coboil omacHoe 3a0oneBaHHE, KOTOPOE MOXKET
MpOTeKaTh Kak B (JOPME OCTPOIl pecrnupaTopHON BH-
pyCHON MH(EKIINH JIETKOTO TCUCHUS, TaK M B TSKEIION
dopme [2, 3]. Bupyc cnocoOGeH mopaxarh pa3IndHbIC
OpraHbl uepe3 NpsMoe MHOUIMPOBAHUE MU MOCpE-
CTBOM HEaJCKBAaTHOIO MMMYHHOTO OTBETa OpPraHu3Ma.
Hambomnee wacroe ocrnoxHeHHWE 3a00JeBaHHSI — BH-
pycHasi THEBMOHUS, CIIOCOOHAs MPHUBOAWTH K OCTPO-
My peCIupaTOpHOMY TUCTPECC-CHHIAPOMY U TMOCIeay-
IOIIEeH OCTPOM MBIXaTeNbHOW HEJOCTAaTOUHOCTH, IPU
KOTOPBIX dYallle BCEro HEOOXOAWMBI KUCIOPOIHAs Te-
panust ¥ pecrnupaTopHas MOAIEPKKa.

Bcembimka HOBO# KOpOHABUPYCHON MH(EKIMH Obla
BIIEpBbIC 3aUKCUpOBaHa B YxaHe, Kuraii, B gekaOpe
2019 . [5, 7]. 30 smmBaps 2020 r. Becemupnas opra-
HU3alUs 3PaBOOXPAHEHUS OOBSBUIA 3Ty BCIIBIIIKY
Ype3BBIYAHON CHUTyalneld B 00J1acTH OOIIECTBEHHOTO
3[IpaBOOXPAaHEHHs], UMEIOIIEH MEeXIyHapOJHOE 3Haue-
Hue, a 11 mapra — manpemueit [3, 7].

K Hacrosimiemy MOMEHTY OOIBIIMHCTBO aBTOPOB
cxonutcss Bo MHeHuu, uro COVID-19 y nerelr mpo-
TEKaeT JIerde W, KaK MpaBuiio, OeccuMnTomMHo (ot 1/5
1o 1/3 cnyuaes). OHaKO y KaXJIOTO ISITOTO MallMCH-
Ta BBISBJICHA ITHEBMOHHMS KaK €MHCTBEHHBIA CUMIITOM
3a0oneBanms [4]. Mmerommecs Ha CeromHs JaHHBIC
CBUJIETENBCTBYIOT, YTO AeTH cocTaBisior 1o 10,0 %
B cTpykrype wuHpumupoBaHHEIX SARS-CoV-2 m mo
2,0 % B cTpyKType MaIMeHTOB C JAMATHOCTUPOBAHHEI-
MU KirHHgeckumu ciydasmu COVID-19. 3aboneBanne
pPETUCTPHUPYETCS B TOM YHUCIIE W Y HOBOPOXKICHHBIX.
3a Bech MEpHONA MAHAEMHH B MHPOBOH CTATHUCTHKE
3apETUCTPUPOBAHBI CIUHUIHBIC CMEPTEIBbHBIE HCXO-
Iel 3a0oneBanus y jgereil. [logasistomiee OOJBIINH-
CTBO BCEX ONHCAHHBIX CIy4acB 3a00JICBaHUS Y JICTCH
CBSI3aHBI C KOHTAKTaMH C 3a00JEBIIMMU B3POCIBIMHU.
lNocruranmzanmu B cranmonap tpedyer mo 10,0 % ne-
teid. Tsoxenoe Teuenne orMedaercs B cpeaaem B 1,0 %
ciyyaeB nHpekuuu COVID-19 y nereid, yame Bcero
OCIIOKHEHHBIE (POPMBI OOJIE3HM PA3BUBAIOTCS y JIETEH
C TSOHKEIBIMU COIMyTCTBYIOIIMMH 3aboneBanusmMu [1].

3a mocrnegHne 3 MecC. YBEIHYHMIIOCH KOJIHMYECTBO
coobmennii u3 EBpombl, CeBepHoit AMepuku, Asum,
JlaTuHCKOM AMEpPUKH, OMHCHIBAIOIIUX ACTEH U MOMI-
POCTKOB C MYJTBTHCUCTEMHBIMH BOCIHATHTEIBHBIMH CO-
cTossHASIMH, cBs3aHHBIME ¢ COVID-19 [8, 9]. Kinunu-
YecKne OCOOCHHOCTH ITHX MEINAaTPUYECKUX CIydaeB
CXOMHBI M OTAUYAIOTCS OT APYTHX XOPOIIO OMHCaH-

HBIX BOCHAJMTEJIbHBIX CHUHIPOMOB y JETeH, BKIIOUas
6one3snr KaBacaku M CHHAPOM TOKCHYECKOTO IIIOKA.
MynbTHCHCTEMHBIN BOCHAIUTEIbHBIN CHHAPOM MOXKET
MIPUBECTH K LIOKY Y IMOJUOPraHHON HEAOCTaTOYHOCTH,
TpeOytomeit naTeHcuBHON Tepanuu [10]. Ha maHHBII
MOMEHT MaJIOM3BECTHO O JIOJITOCPOYHBIX MOCIEICTBHU-
sax COVID-19 y nereii [6]. HeoOxonuMmsbl nanpHEHIINE
HCCIIEIOBaHUs, IOCKOJIbKY ITOHMMaHUe 3aJeiicTBo-
BaHHBIX MyTEHl MOXET CIOCOOCTBOBAaTH pa3pabOTKe
COOTBETCTBYIOIMX TEPAaNeBTUUYECKUX CPEACTB, KO-
TOpBIE TPEMATCTBYIOT HEPETYIUPYEMbIM HMMYHHBIM
otrBetam [10].

B Keipreiscrane n3 85328 cimyuaes COVID-19,
3aperuCTPUPOBAHHBIX C Havdaja PaclpoCTPaHCHHS KO-
pPOHaBHpYCa, CPEAN LIKOJIBHUKOB OBLIO 3aperucTpUpo-
BaHO 2464 ciydasi, JOMIKOJIbHUKOB — 1432. B ¢epa-
ne 2020 . 6onee 150 merelt meynauch B cTaloHapax
CTpaHbl C JUAarHO30M IMHEBMOHHM, Ooinee 20 M3 HHMX
HaXOAWJINCh B TSDKEJIIOM COCTOSIHHH.

Llenv pabomvl — BBIIBUTH OCOOCHHOCTH TCUCHHUS
KOPOHAaBUPYCHOW ITHEBMOHUU Yy JIETE pa3jIMYHbIX BO3-
PAacTHBIX TPYMI HA OCHOBE PETPOCHEKTHBHOIO aHAIN3a
JaHHBIX UCTOPUI OOJIE3HM JETEH, MOTyYaBIINX CTALHO-
HapHOE JICYCHUE TI0 MOBOAY AAHHOIO 3a00JICBAHMUSL

MATEPWANbI U METObl

IIpoBenen perpocnekTuBHbI aHanu3 54 wucTo-
puil Oone3HM JeTell ¢ KOPOHABUPYCHOW ITHEBMOHHUEH
(COVID-19), maxomsmmxcsi B oOcepBammm Harmo-
HAJIBHOTO IIEHTpa OXpaHbl MAaTepUHCTBA M JIETCTBA
(HIIOMuZl) Munznpasa Keipreisckoit PecryOnuku
B nepuoa ¢ 25.11.2020 mo 21.01.2021 B Bo3pacte oT
1 mec. no 15 netr. Cpennuil Bo3pacT neTed COCTaBUII
4,24 £ 1,67 rona.

AHanu3 IpoBE/IEH C yYETOM CIEAYIONIUX XapaKTe-
pUCTHK: aHaMHe3 3a00JeBaHMs, aHAMHE3 JKU3HH, JIH-
JEeMUOJIOTHYECKU aHaMHe3, JIaHHbIe OOBEKTHBHOTO
oOcieoBaHusl, Pe3ylNbTaToB J1ab0paTOpHOH (0OIIHiA
aHaJIM3 KPOBHU, KoaryjlorpaMma, OMOXMMHUYECKUE Cbl-
BOPOTOYHBIE [TOKA3aTeIH, MOJIMMEpa3Has IIeTHas peax-
¥sl HAa HAJIM4Yhe KOPOHABHpPYCa, MMMYHO(QEPMEHTHBIN
aHaJM3 KPOBM HA AHTHUTENIAa K KOPOHABUPYCY) M WH-
CTPYMEHTAJTLHON AMArHOCTUKH (peHTreHorpadus op-
TaHOB TPYIHOM KIIETKH).

PE3YJIbTATbl M OBCYXOEHUE

[lon waOmiomeHnem Haxomuwiaock 54 peOeHka,
cpenu xoTopeix 27 mamsankoB (50,0 %), 27 nmeBo-
yek (50,0 %). Ilo Bo3pacTHBIM TpymIaMm MalHeHTOB
pacnpenenwid cieAyrmuM obpazom: g0 1 roga —
17 nerewt, ot 1 Troma mo 3 smer — 19 nmerer, ot 3 1o
7 ner — 7,0t 7 mo 12 mer — 6, ot 13 1o 15 mer — 5
(cMm. pucyHok). bonee wactas 3aboneBaeMOCTh Je-
et 1o 1 roma (31,5 %) u meteit ot 1 roga mo 3 jet
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13-15 ner / 13-15 years

7-12 net /
7-12 years

fo 1 roga / <1 year

1-3 roga / 1-3 years

PucyHok. Bo3pacTHas cTpyKTypa AeTteit C MHEBMOHUEN MpU KO-
POHABUPYCHON UHDEKLMUK

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

Figure.

(35,2 %) mo cpaBHEHHWIO C JPYTMMH BO3PACTHBIMH
rpynmnaMu, OOBSICHSIETCS OCOOEHHOCTSIMHU HMMYHHOM
CHCTEMBI, HE3PEIOCTbIO T-KJIETOYHOTO MMMYHHUTETA,
HesocTaTouHoH BeIpaboTkoit Ig G. C apyroit cTopoHsl,
M0 JIaHHBIM JIUTEPaTyphl [7], cauTaeTcs, 4To y JeTer
KOPOHABHPYCHAss WH(EKIMS MpOTeKaeT Jjerde (darie
B JICTKOH M CpeIHETsHKEIoN (Gopme), 0COOCHHO Y Jie-
Tel crapiiero Bozpacra. 1 B cuity aToro netu crapiie-
TO BO3pacTa peke TOCIMUTAIN3UPYIOTCSA, B OCHOBHOM
MOJy4aroT JiedeHne B aMOyJIaTOPHBIX YCIOBHUSX.
KnvHnveckass CHUMIITOMAaTHKa y TOCHUTAIN3UPO-
BaHHBIX JieTeld OoJbllie XapaKTepu3oBajiach Hecre-
U (QUIHOCTHIO, HO UMEJIMCh U HEKOTOPbIE 0COOCHHOCTH.
OcCHOBHBIE KaJOOBI TMPH MOCTYIUIGHWH: IJUXOpaJKa
(85,7 %), xamens (82,8 %), cmadocts (94,2 %), onpim-
Ka (68,5 %), cumxenne ammerura (85,7 %). Cummro-
MBI TOPKEHHS KETYTOYHO-KUIIEYHOTO TPAKTa B BHJIE
Ooseii B xuBOTE, Auapen otmedanuch y 30,0 % mereit.
Taxue xano0bl, Kak 3aJI0KEHHOCTh HOCA, PHHOPES
BCTpEUAJIUCh pexe y JeTeil, uem y B3pocibix. Ilaro-
rHoMoHn4HbIe 11 COVID-19 y B3pOCHBIX CUMIITTOMBI
TUIIOCMHHY, aHOCMUM W/WIU JUCTEeB3UM, MUAITHHU, ap-
TpaJITHH y OOCIEIOBaHHBIX JIETeH HEe HaOIIONaNCh.
[lo maHHBIM COMPOBOAUTENHHBIX JTOKYMEHTOB,
y BCEX TOCMUTAIN3UPOBAHHBIX JETEed OTMedascs
MOJIOKUTEIBHBIA  AMUAEMHUOIOTMYECKUN  aHAMHE3:
49 (90,7 %) nerelt okazadMCh W3 CEMEHHBIX OYaroB
KOpOHaBUpYCHON uHpekuuu, octaimbubie 5 (20,0 %)
ObUTH TIEpeBEIICHBI W3 Jpyrux craruoHapoB. [loma-
BJISIFOIEE OOJIBIIMHCTBO BCEX OIMCAHHBIX CIydaeB
3a0oseBaHMsl y JAETe CBSA3aHbl C KOHTaKTaMH C 3a-
OOJICBIIMMHU B3POCIBIMH.
Cpenn BceX TOCHUTAIM3UPOBAHHBIX Aered y 17
(31,5 %) ormeuanocs Tsoxenoe, y 31 (57,4 %) — cpen-
HeTspkenoe, 'y 6 (11,1 %) — nerxkoe TeyeHue MHEB-

MoHHMH. KIMHWYECKHn TsSHKecTh 3a00JeBaHMS XapakTe-
pH30BaNACh CTETICHBIO JABIXaTebHON HEJOCTATOYHOCTH
U BBIPQKEHHOCTHIO MWHTOKCHKAIIHOHHOTO CHHIPOMA.

VY OonbmmmHCTBa feTei (44—81,5 %) Habmomamuch
NpPU3HAaKU JbIXaTesbHON HenocrtarouHoctu I-II cre-
neru, III cremens 3apeructpuposana y 10 (18,5 %)
MAIMEHTOB.

VHTOKCHKAIMOHHBI CHHAPOM XapaKTepH30BaJICs
muxopaakoit Beime 38,5 °C (80,0 %), cmabocTsio,
amTuHAMUEH, CHIDKCHHEM amIleTHTa. bpoHX000CTpyK-
TUBHBIA CHHJIDOM BBISIBICH B OCHOBHOM Yy JieTeH
pannero Bo3pacta — y 17 (31,5 %) mnanueHrtos.
PecnimparopHblif TUCTpeCC-CHHAPOM IUAarHOCTHPOBaH
y 8 (9,3 %) nereii.

[Ipu pu3ukampHOM OOCIETOBAaHUH y OONBITNHCTBA
JIeTell oTMevallach CKy/JHasl ayCKyJIbTaTHBHAsI KapTHHA.

VY 6 (11,1 %) neteit nuarHocTUpOBaH MYJIBTHCUCTEM-
HBIH BOCHAJIUTEIBHBIA CHHIPOM, acCOLMUPOBAHHBIN
¢ SARS-CoV-2. Bozpacr nieporo pederka 2 T. 5 mec.,
BrOporo — 13 meT, Tpetbero — 1 roxg, 4eTBEPTOTO —
11 nmer, matoro — 2 1. 4 Mec., mecToro — 5 Mec.
Kpurepun 1narHoCTHKH: MEPCUCTUPYIOLIAs TNXOPAIKa,
BOBJICYCHHUE B BOCIIAJIUTEIBHBIN IMPOIIECC CEPEUHO-CO-
CYAMCTOM, KPOBETBOPHOM CUCTEM U HKETYIOUYHO-KHUIIIECY-
HOTO TpakTa, a TaKXKe JaHHble JIAOOpaTOpHOW JHa-
rHocTHKH: ToBbimeHne C-peaktuBHoro Oenka (CPB),
MpOKaJIbIUTOHNHA, D-numepa, HEHTPOPUIBHBIN Jeii-
KOIIUTO3, YCKOPEHHE CKOPOCTH OCENaHUsi JPUTPO-
mutoB (COD). IlomumopdHOCTE KIMHUYICCKHX TIPO-
SBIICHAH TIPU MYJIBTHCUCTEMHOM BOCHAIUTEIHHOM
cuHpoMe TpeboBasia MU(QPEpEeHIUAIBLHON JHUATHO-
CTHKH CO MHOTHMMH COCTOSIHUSMH (CHCTEMHBIMH 3a-
OosieBaHUAMHU, 3200JICBAHUAMU KETYIOYHO-KUIIIEYHOTO
TpakTa, KPOBH U JIPYTHMHU COCTOSHUSMH).

[Momumepasunast nernnas peakunus (I1L[P) na na-
JUYUE KOPOHAaBUpYyCa OKa3ajlach ITOJIOKHUTEIbHON
y 37 (68,5 %) nerelt, y ocranbHbix pesyasrar [IL[P
OBUT OTpUIATETHHBIM, YTO, MO-BUINMOMY, CBSI3aHO
C OTHOCHWTEIHHO TMO3IHUM TIOCTYIICHHEM OOJBHBIX
B peCnyOJIMKaHCKUI CTalMOHap.

Pentrenonorunyeckoe MOATBEPKACHUE MHEBMOHUHU
Obut0 Tony4eHo B 2/3 cimy4aeB. OCHOBHBIMH IIPOSIB-
JICHUSIMH TTHEBMOHHH TIPH 3TOM OKa3aJIMCh JIBYCTOPOH-
HUE MHQWIBTPATHI IPEUMYIICCTBEHHO B CpPEIHE-HUXK-
HUX OT/IeNax JIeTKUX. BBUIO OTMEUEeHO HECOOTBETCTBUE
AyCKYJIBTaTUBHBIX M PEHTTCHOJOTHYECKUX TaHHBIX 10
OOIIMPHOCTH TIOPAKEHUS JIETKHX.

[Ipu maGoparopHOM OOCIICIOBAHWH  BBISBICHBI
Oonplre Hecrienuduyeckrne M3MECHEHHS B BUJIE CHU-
xenus remorioouna y 20 (35,9 %) nmereit, neiikore-
wuss — y 3 (7,7 %), mumdonuroz — y 13 (20,5 %),
tpombountos — y 14 (35,9 %). Heilirpodunbueiii
neiikorrto3 'y 24 pgereir (35,9 %), yckoperane COD
y 18 (20,5%), noeeinenne CPB y 31 (53,8 %),
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TOBBIIIIEHHEe TpokanbimToHuHa y 18 (15,4 %) cBume-
TEJBCTBOBAIN YK€ O NMPUCOCANHEHUN OaKTEepUaTbHON
nH(pEKIUU U TPeOOBAJIOCHh TOJKIIIOYCHNE aHTHOAKTe-
puanbHOi Tepanuu. Y 14 maumentoB (35,9 %) Tak-
K€ BBISBIEH TPOMOOIIWTO3, TOBBIIICHNE (QHOPHHO-
rena — y 6 (15,4 %), cHmkeHHe TPOTPOMOMHOBOTO
nnnexkca — y 13 (33,3 %), noBeimenne J[-qumepa —
y 7 (10,2 %). DTh n3MeHeHHs] OTMEYCHBI y TIAIICHTOB
C MYJIBTUCHUCTEMHBIM BOCIHAIUTEIBHBIM CHHIPOMOM.

BbIBO bl

1. IlogaBnsroliee 4uciao ciayyaeB KOPOHABUPYCHOU
(COVID-19) nHeBMOHMHU Yy A€TEl CBsSI3aHO C Iepeja-
4yeld MHQEKUUH OT B3POCIBIX MAlMEHTOB.

2. Hambomnee wacto KOpOHABHPYCHAsl ITHEBMOHUS
pasBUBaiach y nerei a0 3 JeT.

3. Teuenue xoponaBupycuoit (COVID-19) mnHes-
MOHUHU Yy JeTedl B OONBIIMHCTBE CIy4aeB COIPOBO-
KIAeTCAd PA3BUTUEM [bIXaTEIbHON HEIOCTATOYHOCTH
I-II creneHu U MHTOKCUKAIIMH, B YETBEPTH CIIy4aeB —
OpOHXO00OCTPYKTUBHOTO CHHAPOMA, PECHHPATOPHOTO
JUCTPECC-CUHJPOMA, CHUMITOMOB IOPAXKEHUS IKey-
JOYHO-KUIIEYHOTO TPAKTa.

4. Ha cdone teuenns xoponasupycroit (COVID-19)
nHesMoHun y gereil [P Ha Hanuume KOpOHaBUpY-
ca HE BCerja OKa3bIBAeTCs IMOJOXKUTEIbHON, YTO, IO-
BUJMMOMY, CBSI3aHO C OTHOCHUTENIBHO MO3AHHUM IOCTY-
IieHueM OOJIbHBIX B CTalMOHAp.

5. Pentre”onorndyeckue u3MEHEHUs IPU KOPOHABHU-
pycuoii (COVID-19) mueBMOHUYU y HeTel XapaKTepu-
30BAJIUCH OOIIMPHOCTHIO MOPAKEHHSI, JIBYCTOPOHHUM
MOpaKEHNEM MPEUMYLIECTBEHHO B HIKHHMX M Cpel-
HUX JIOJISIX JIETKUX.

6. Ilepcuctupyromas  JIUXOpaaka,  BOBJICUCHUE
B BOCHAJIMTENIbHBIA TPOIECC IPYyTUX OPraHOB H CH-
CTeM, KJIMHHUKO-1a00paTOpHble CIBUTH (TIOBBIIECHHUE
CPb, npoxansuuronnHa, D-aumepa, HEUTPOPUIBHBIHI
neiikormTo3, yckopenne COD) MOTYT CBHIETENb-
CTBOBaTh 00 OCJIO)XHEHHOM TEUEHHH KOPOHaBHpPYC-
Hoit (COVID-19) nmHeBMOHMHU y JeTeil C pa3BUTHEM
MYJABTUCUCTEMHOIO BOCHAJIUTENBHOIO CHHJpOMA, ac-
coruupoBanHoro ¢ SARS-CoV-2.

3AKNIOYEHUE

TeueHue NMHEBMOHUM y Je€TEd IEpBBIX TpeX JIET
XHU3HU 1pu kopoHaBupycHoir (COVID-19) undexunn
UMeeT HEKOTopble ocoOeHHOcTH. IIHeBMOHUS B OOIb-
IIMHCTBE CIIy4aeB IpOTEKanda C pa3BUTHEM JIbIXa-
TEJIHHON HEeIOCTaTOYHOCTH, CUMIITOMaMHU TMOPaKeHUs
KEJTyI0YHO-KUILIEYHOTO TPAKTa, BhIPA)KEHHBIM MHTOK-
CHKAaI[MOHHBIM CHUHAPOMOM. BMecTe ¢ TeM BBISABIIEHO
HECOOTBETCTBHE PEHTICHOJOIMYECKH OOIIMPHBIX MO-
pakeHMH JIerkux Oojiee CKyIHBIM ayCKYJbTaTHBHBIM
JTAaHHBIM.

OONOJIHUTENNbHAS UHOOPMALIUA

Bxuag aBropoB. Bce aBTOpBI BHECIM CyIECTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIICIIMH, IPOBEICHHE HCCIIe0Ba-
HUS ¥ TIOATOTOBKY CTaThH, IPOWIH U OXOOPHIH (PHHATBHYIO
BEPCHUIO TIepe[ IyOInKaIien.

Kon@aukT uHTEpecoB. ABTOPHI JCKIAPUPYIOT OTCYT-
CTBHUC SIBHBIX U IIOTCHIMAJBbHBIX KOHq)J'll/IKTOB HHTEPCCOB,
CBSI3aHHBIX C IyOIMKanned HacTOSIIEeH CTaTbH.

Hctouynnk ¢uHAHCUPOBAHUS. ABTOPHI 3asBISIOT 00
OTCYTCTBUH BHEUIHETO ()MHAHCHPOBAHHS IIPH MPOBEACHUHI
UCCJICIOBAHUSL.
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COCTOAHUE CUCTEMbI TEMOCTA3A Y AETEN C COVID-19
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[ns yumuposaHusa: LoHaypeit E.A., MueHndyHan K.W., MBaHosa W.A. CocToAHMe cucTembl remocTasa y aeteit ¢ COVID-19 // Neanatp. —
2023.-T. 14. — Ne 1. - C. 35-43. DOI: https://doi.org/10.17816/PED14135-43

AktyanbHocTb. B nmaHaemuio COVID-19 ogHoi u3 Hambonee CNOXHbBIX M MaNIOM3y4YeHHbIX OKazanacb npobnemMa KOpOHaBu-
pyC-MHAYLMPOBAHHOM KOarynonatuu. BbissBnsemMble HapyLlweHUs CMCTeMbl reMocTasa y B3poc/bix, 6€3 A0CTaTOYHOro npej-
CTaB/IEHUS B NIUTEPATYPE, IKCTPAMNONUPYIOTCS HA LeTell U NoLpocTKoB. Bceoblyee npenctasneHne o 6onee NerkoM TeYEHWUM
HOBOWM KOpPOHaBMPYCHOW WMHMeKLMM B [EeTCKOM BO3pacTe He npepnonaraet noapobHoro nabopaTopHoro ob6cienoBaHus.
B pesynbrate, TpoMbOTUYECKME U FeMOpparMyeckmMe OC/IOXKHEHMUS, a TakXe pa3BUTME AETCKOro My/JbTUCUCTEMHOrO BOC-
nanuTenbHOro CMHAPOMA Hernpeackasyembl. B TO e Bpemsi oueHKa COCTOSIHMS cucTeMbl remoctasa y getein ¢ COVID-19
HeobXxoAMMa 4Nl CBOEBPEMEHHOMN AMArHOCTUKM KOPOHABUPYC-MHAYLMPOBAHHOM KOArynonaTtum C Ha3HaYeHUEM afeKBATHOM
QHTUKOAryNSHTHOW Tepanuu, NpoPUNAKTUKM pa3HOOOPa3HbIX TPOMBOTUYECKUX OCNIOXKHEHWIA B Mepuoae peKOHBaNecLeHLUH,
a Takxe onpefeneHus HeobxoaMMoro nepuoaa AMHaMMUYECKoro HabnLeHWs 33 NnauuMeHTamu.

Uenb — oueHUTb COCTOSIHME CUCTEMbl remocTasa y aeter ¢ COVID-19 B octpoM nepuopne 3aboneBaHus U B TeyeHue pe-
KOHBaNeCLeHLMH.

Marepuansl u MeToabl. [peactaBneHbl pesynbtaThl 06cnenoBaHus 460 nauneHToB B Bo3pacTe oT 2 AHelt no 18 net, rocnu-
TaIM3UPOBaHHbIX C 1aBOPaTOPHO MOATBEPXKAEHHbBIM IMArHO30M HOBOWM KOPOHABUPYCHOM MHbekumn n 110 geTeit B Bo3pacTe
oT 3 Mec. o 17 net, 06paTMBLUMXCA B KOHCYNbTAaTUBHO-AMATHOCTUYECKMI LEHTP AN LeTel Ha pasHbiX CPOKax peKOHBa-
necueHuun COVID-19. MccnepoBaHme BKIKYANO KAMHWUYECKMIA aHANM3 KPOBMU C OMNpefefieHNEM COAepXKaHUsS TpOMOOLMUTOB,
CKPVHWHIOBYHO KOarynorpamMmy u ypoeeHb [-aumepa.

Pesynbtatbl. B uccnepoBanun y peteit B pasrape COVID-19 u3MeHeHMs Koarynsuuu, Kak M y B3pOC/bIX, 3HaYMMO yalle
perucTpupoBanu npu 6onee TAKENOM TeyeHUM 3a60/E€BAHUSA, HANMUUM MHEBMOHUM U HEOOXOAMMOCTU npebbiBaHWsa B OT-
LeneHnn aHecTesnoNornu, peaHnMMauum U UHTEHCMBHOW Tepanuu, a Haubonee 4YyBCTBUTE/IbHbIM MOKa3aTeNeM OKasancs
ypoBeHb [1-aumMepa. OgHako obpaliaeT BHMMaHWe pa3HOHaMNpaBieHHOCTb BbISIBNEHHbIX M3MEHEHWIA: perucTpauus Kak rm-
nep-, Tak U ruMnokoarynsuuu, 6onbluas 4acToTa HOPMaNbHOTO WK MOBLILIEHHOrO COAEPXKAHMUS TPOMOOLMTOB, @ TaKXKe Ha-
nuune koarynonatum B 1/5 cnyyaeB gaxke npu nerkoM TeYeHUMM HOBOM KOPOHABUPYCHOW MH(PEKLMM U OTCYTCTBUE TaKOBbIX
B 1/4 cnyyaes npu Taxenbix dopmax. B nepnone pekoHBanecueHUMM NnoKkasaTenn reMokoarynsaumm o6oiam B npegenax HopMmsl,
3a UCKJ/IIOYEHUEM MOBbILEHHOr0 YpoBHS [-AMMepa y KaXaoro WecToro nauMeHTa B TeyeHne 1 Mec. nocne BbI3LOPOBEHUS.
M3meHeHns B cucTeme remoctasza npu COVID-19 y peTeit oTIMYAKOTCS OT TAKOBbLIX Y B3POC/bIX Pa3HOHANPAaBAEHHOCTbIO,
NPOAOIKUTENbHOCTBIO U (hakTopaMu pucka. [1ng noabopa aHTUKOArynASHTHOM Tepanuu 1 ee NpoAOIKUTENbHOCTU TpebyeTcs
MH,D,MBM,D,yaﬂbeIVI nogxon C npusBnevyeHMeEM rematosora.

3aknoveHue. HeobxoanMbl fanbHENILNE UCCNef0BaHMS C LeNIbl0 YTOYHEHUS MPUYMH U NMOCNEACTBUNA U3MEHEHWUI CUCTEMDI
remocTasa y AeTtei ¢ nerkumu $GopmMaMu HOBOW KOPOHABUPYCHOM WMHGMEKLMM, YCTAHOBNEHUS LOMONHUTENbHbIX (HAaKTOpOB
KOPOHaBUPYC-MHAYLMPOBAHHOM KOarynonatuu y AeTel co cpegHeTskenbiMu U TsxenbiMu dopmamm COVID-19, paspaboTku
pekoMeHAaumi No aHTUKOArynsHTHOM Tepanuu B LLeTCKOM BO3pacTe.

KntoueBbie cnoBa: remocTas; koarynonatus; getu; COVID-19; kopoHasupyc; O-amumep.

Moctynuna: 14.12.2022 Opobpena: 17.01.2023 MpuusaTa k nevatn: 27.02.2023
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HEMOSTASIS IN CHILDREN WITH COVID-19-RELATED ILLNESS
© Elena A. Dondurei 2, Ksenia I. 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;
5 St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia;
* Consultative and diagnostic center for children, Saint Petersburg, Russia

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.

Received: 14.12.2022 Revised: 17.01.2023 Accepted: 27.02.2023
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AKTYAJIbHOCTb

CnoXHO TepeoleHUTh HAyYHO-TEXHUYECKUN IMpo-
rpecc, 3amylIeHHBIH BO BceX cdepax KU3HEIEsTelb-
HOCTH Y€JIOBEKa, C IOSIBICHNEM HOBOW KOpOHABUpYC-
Hoit napexknnn (HKBU) B 2019 1. OnHako, HECMOTPS
Ha CYIIECTBEHHBIE YCIIEXH, NOCTUTHYTHIE B €€ Jua-
THOCTUKE M JICYEHHH, a TaKXKe MOCTENeHHOe 3aBeplie-
HHUE MaHIEeMHYECKOTO pacnpocTpaHeHus 3a00leBaHus,
OCTAaeTCs MHOTO HepeleHHbIX BonpocoB [3, 6]. K ox-
HUM U3 HanOoJee CIOXKHBIX ¥ MAJIOM3YYCHHBIX MOXKHO
OTHECTH TIPOOJIeMy HapyIICHHH TeMOCTa3a M, COOTBET-
CTBEHHO, aHTHKOATYJITHTHOM Teparuu B KOMIUIEKCHOM
neuennun COVID-19.

B nacrositiiee BpeMsi He BBI3BIBAET COMHEHHS (PaKT
HaJIMYUs KOPOHABUPYC-WHAYIIUPOBAHHON Koarysora-
tin (KUK) ¢ npeobnagaromum HapylieHHEM B BHJIE
THIIEPKOATYISIAN, KOTOpask 4acTo ObIBaeT CKPBITON
Y HE PacCIO3HAHHOW, B TO BpPeMsl KaK BO3HHUKAIOIIUE
HapylIeHUS MHUKPOIMPKYJISIMHA BCIEACTBHE MHKPO-
TpoMOO030B CIIOCOOHBI 3HAYUTEBHO YCYTYOISITh Teue-
Hue 3abonesanus [1, 4, 8, 10]. CpaBHUTETHEHO MEHBIIIE
UMeeTCsl CBEIACHUH O COCTOSIHUM TPOMOOLUTApHOTO
3BeHa TeMOCTa3a.

JlarHBIE 0 YacTOTE BBIABISEMOCTH TPOMOOTHYECKAX
ocnoxxHenuit npu HKBU y pa3sHbIX aBTOPOB CEPbE3HO
pasHsiTCs, TaK KaK BO MHOTOM 3aBHCAT OT 00beMa 00-
CJIeIOBaHMsI M KATETOPHUHU HaOI0aeMbIX HanueHTos [1].
K nononHutensHBIM (pakTopaM pucKa pa3BUTHS TPOM-
0030B OTHOCST NpeObIBaHWE B OTIECIICHUN HHTEHCHB-
HOW Tepamnu, JIEHKOIUTO3, TPOMOOIIUTO3.

Cunraercs, 4TO HapylIEHUS CHUCTEMBI IeMOCTa3a
y ZJeTell U MOAPOCTKOB CXOJHBI C TAKOBBIMH Y B3pOC-
JIBIX, BBIPQKEHHOCTH THUTIEPKOATYISIIIAA U PUCK TPOM-
6o3a 3aBuciar or Tsxectn COVID-19 u mamGonee
CYIIECTBEHHBI MpPU JETCKOM MYJIBTHCUCTEMHOM BOC-
nanurenabHoM cunapome (JAMBC) [2, 9, 12]. OcHos-
Hble W3MEHEHHs BKIIOUAIOT yBenumdeHwe Jl-mumepa,
¢ubpunoreHa, C-peakTwBHOro Oenka, JIMMQOIICHHUIO,
VUIMHEHHUE TPOTPOMOMHOBOTO BPEMEHU U yMEHBbIIIE-
HUE KoimvecTtBa TpomOorwmtoB [1, 2, 14].

OnHako, KpoMe YK€ JOCTaTOYHO M3YyYEHHBIX TPOM-
oornueckux mposieienuid, npu HKBU moxer nabmiro-
JaTbCs W TIOBBIIIEHHAS KPOBOTOYMBOCTH, WMEIOMIAS
MECTO, TI0 JJAHHBIM PA3JIMYHBIX aBTOPOB, y 4—8 % ma-
uueHToB [11]. B kadecTBe BO3MOXHBIX MEXaHU3MOB
PasBUTHS TEMOPPArHYECKOTO0 CHUHAPOMa paccMaTpH-
BalOTCA: THIMOPUOPUHOTCHEMUSI, TUCOAIAHC B TIPOH3-
BOJACTBE W TMOTPEOICHUH TPOMOOITMTOB, HE HCKIIIOYa-
eTCsl KoaryJnonarusi moTpedieHus, mo0oYHoe IeHCTBHIE
AQHTUKOATYJISIHTOB, Ie3arPeraHToOB U TOLHIN3yMaba [7].

[IpencraBieHHbie B IuTeparype JaHHBIE O COCTO-
ssaun remoctaza npu HKBUW B ocHOBHOM KacaroTcst
B3pOCIBIX. Beeobiee npencrasieHne o 6oiee JIeTkoM
teuenun COVID-19 y nerelt, oTcyTcTBHE Y HUX IIH-

POKOro crexkrpa (akTopoB pHUCKa, MPHUCYLIUX B3pOC-
JIOMy HacCeJIeHWIO, He TMpeanoiaraeT MoapoOHOTo
1a00paTOpHOTO 00CIEeOBaHMSI, U TPOMOOTHYECCKUE
OCJIO)KHEHHSI, TEMOPparn4eckue MposIBICHUS, a TaKKe
paszsutue [IMBC Henpeackazyemsbl.

B T0 xe Bpems, cBeleHUS MO TUArHOCTHKE, Jieue-
o 1 npodunakruke KUK y nereli ocobeHHO akTy-
aJbHBI B yCJIOBUSX coxpaHeHus peructpaunn HKBU,
a TaKXkKe IMOSIBICHMS HOBBIX IITaMMOB Bupyca. llox-
poOHasi OLIEHKA COCTOSHUSI CHCTEMBI I'eéMOoCcTasa y Ie-
teit ¢ COVID-19 kak B ocTpom niepuojie 60Ie3HH, TaK
U B CTaJMM PEKOHBAJIECUEHIIMH MOMOTYT yCTaHOBHUTH
ocobennoctu teueHuss HKBU B gerckom Bo3pacre,
cBoeBpeMeHHOM nuarHoctuke KUK ¢ HazHaueHuem
aZICKBaTHOW aHTUKOATYISTHTHOW TEepaIuu, CIiocoOCTBO-
BaTh NMPOQUIAKTHKE PA3HOOOPA3HBIX TPOMOOTHYECCKUX
OCJIO)KHEHHUH B MEpHO/ie PEKOHBAIECIIEHLIMH, a TaKkKe
OINpEJETUTh HEOOXOAWMBIH MEpPHOJ TUHAMHYECKOTO
HaOMIOACHUS 32 MalUeHTaAMH.

Llenv uccnedosanusi — OLIGHUTb COCTOSIHUE CHCTe-
MBI TeMocTaza y nereit ¢ COVID-19 B octpom me-
puoze 3a00JeBaHUsl U B TEUCHHE PEKOHBAJICCICHIIUH.

MATEPWANbI U METOAbl

OOBexTOM HCCIeOBaHUS OBUTM JIBE TPYyMIbI Ta-
[UCHTOB: B TEPBYIO BOILIM JCTH B OCTPOM IIEPHUO-
ne COVID-19, Bo Bropyro — mnepenecuine HKBU
B aHAMHE3€¢ Ha Pa3HBIX CPOKAX PEKOHBAJIECIICHIUH.

B mnepBoii rpynmne mpoBefeHa OLEHKa COCTOSHUSA
remocrasa y 460 manueHToB B Bo3pacTe OT 2 JHEH 110
18 net, rocmUTaMU3UPOBAHHBIX B TEpUOA C 26 MapTa
2020 . mo 31 pmekxabpst 2021 r. B CIIOI'BY3 AI'KB
Ne 5 mm. H.®. OunaroBa ¢ 1abopaTopHO MONTBEPK-
neHabM quaranozoM COVID-19. o crenenn TsokecTH
mpeo0Iagaiy MaUeHTHl C JISTKUMHA U CPEITHETSKEITbI-
mu ¢opmamu (tabm. 1).

Ortuonoruueckass auarHoctuka COVID-19 ocy-
mecTBIsIach npsMbeiM Metogom — 1P B mabopa-
TOPUHU 0CO0O OMACHBIX M BUPYCOJIOTHYECKUX MCCIIEN0-
BaHUH «lleHTpa rurueHsl U 3MUAEMUOJIOTUN B TOPOE

Tabnuua 1 / Table 1
TaecTb 3a60/71€BaHMS Y NALMEHTOB B OCTPOM MEPUOAE HOBOW
KOPOHABMPYCHOW MHMEKLMN
Severity of the disease in patients during acute period of
COVID-19

TsxecTs TedeHHS / KonnyectBo manuentos, abe. (%) /
Severity of the disease Number of patients, absolute (%)
Jlerkas / Mild 201 (43,7)
Moderate soverty 26 61.3)
Tsoxenas / Severe 23 (5,0)
Bcero / In total 460 (100,0)
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Tabnuua 2 / Table 2
Cpoku 0bpalleHns NaLMEHTOB NOC/E NepeHeCceHHoM HOBOM KO-
POHaBUPYCHOM MHDEKUMM
Dates for seeking medical help after COVID-19 recovery

Cpox o6pameH?m / KonuuectBo naruenTos, adce. (%) /
Dates for seeking .
. Number of patients, absolute (%)
medical help
Mesnee 1 mec. /
Less than 1 month 10,0
1-2 mec. / 1-2 months 32 (30,0)
3—4 mec. / 3—4 months 48 (45,0)
Bonee 4 mec. /
More than 4 months 16 (15,0)
Bcero / In total 106 (100,0)

Cankr-IlerepOypre» u B BUpycosoruieckoi jadboparo-
pun cranuoHapa. [IpUMeHsIHCh TONBKO 3aperucTpu-
poBaHHBIE B [ OCynapcTBEHHOM peecTpe MEAHIIMHCKAX
u3nenuii Ha Tepputopun Poccuiickoit denepanmu
JUarHOCTHYECKHE HAaOOpBl peareHTOB (TeCT-CUCTEMBI)
B COOTBETCTBHM C MHCTPYKLHMSAMH MO UX MPUMEHEHHIO.

HccnenoBanne KoarylorpamMMbl TPOBOAMIOCH 10
Hayaja JIEYeHWS Ha aBTOMATHYECKOM KOarylioMeTpe
ACL Elite Pro (Instrumentation Laboratory, CIIA),
BKJIIOYAJIO OMNpe/eiIeHue TPOTPOMOMHOBOIO HWHJICK-
ca (IITH), mMexIyHAPOTHOrO HOPMAJIM30BAHHOIO OT-
Houtenus: (MHO), akTMBHpPOBaHHOTO MapLUHUAIBLHOTO
(wactruHOTO) TpOMOOIIIacCTHHOBOTO BpeMeHu (AITTB),
ypoBHe#l ¢pubpunorena u J[-numepa.

Kpome Toro, y 337 manueHToB B CTPYKType KIIH-
HUYECKOI0 aHaliHu3a KpOBHU OIPEIENIEHO COAEpIKaHHE
TPOMOOIIUTOB Ha TeMaTOJIOTMYECKOM aHAJIU3aTope
Coulter UniCel DxH 800 (Beckman Coulter, CIIIA), .

Bropyto rpynmy coctaBwin 106 manueHToB B BO3-
pacte ot 3 mec. 10 17 net, oOpaTUBIIUXCS B KOHCYJIb-
TaTUBHO-IUAarHOCTUYECKUN LEeHTp it Aeteil. Cpoku
ot neperecenHoit HKBU cocrasunu ot 1 1o 9 mec.,
B 75 % ciy4aeB JieTH 00CIe0BaNINCh B TEUYEHHUE TIep-
BbIX 4deThipex mecsies nocie COVID-19 (ta6n. 2).

B OonpmmHCTBE cilyyaeB JETH MEPEHECHIH JIETKHE
(hopMBbI 3a0051€BaHUS, CPEIHETHKETIOE TEYCHUE UMEII0
Mecto y 15 nereit (B 14 % cimy4aeB) u TONbKO 6 U3 HUX
JICUUIUCH B cTranuoHape (B 6 % ciydaeB), a y IBOUX
muarnoctupoan JIMBC. [lpoduns cnenmanucra st
NEepBUYHOTO OOpamieHus: 3aBucen OoT (OHOBOM U CO-
MyTCTBYIOIIEH TMATOJOTHH: Yallle 3TO OBbLIN MeAnaTpHI,
pexe TMyJbMOHOJIOTH, TEMAaTOJOTH, JHIOKPHHOJOTH,
HEBPOJIOTH, TaCTPOIHTEPOIIOTH.

Tpoe nereil, U3 yMciia JICUUBIIUXCS B CTAallMOHApE,
TIEPEHECTN B OCTpor (pa3e OONE3HU TPOMOOTHYECKHE
ociokHeHns. K MOMEHTY BBITUCKM W3 CTallMOHapa
y BCEX MAIMEeHTOB, COIMIACHO MPEACTABICHHBIM JOKY-
MEHTaM, IOKa3aTelu KOoaryJlorpamMMbl, YHCIIO TPOM-

OonnToB, OBUIM B TIpemelaX HOPMEI. Bcem mersam
BBITIONTHSJICSL KIMHUYECKUN aHalnu3 KPOBH M CKPH-
HUHT-Koarynorpamma, BiirouaBmas AIITB, IITH,
MHO, yposenb ¢ubpuHorena u J-numep (Ha remaro-
JIOTHYECKOM aHajm3arope Sysmex-9 W Koaryinomerpe
Sysmex-CS, SImoHus, COOTBETCTBEHHO).

CraTucTU4ecKuil aHaIu3 MPOBOJWIA C TIOMOIIBIO
nporpammsbl Statistica 10 (Stat Soft Inc., CILIA). [Toxy-
YCHHBIC KaueCTBEHHbBIC MOKA3aTelH CPAaBHUBAIU C HC-
MOJIb30BaHKEM TOYHOTO KpuTepusa Puiepa. Bospacr,
MOKa3aTe TeMOCTa3a W KOJUYIECTBO TPOMOOITUTOB
MIPEICTABICHBI B BUIC MEAUAHBI U 25-T0 U 75-T0 mpo-
ueHtwieit (Me [LQ; UQ]), rumore3y 0 paBeHCTBE
KOTOPBIX TIPOBEPsUTM C TpUMeHeHueM U-kpurepus
Manna — Yutau. CTaTHCTUYECKH 3HAYMMBIMH CUHATA-
mu paznnuus npu p < 0,05. IlpencraBienne TOYHOTO
3HAYCHUSI p OrPAHUYCHO YHUCIOM C Tpems nudpamu
MOCJIE 3aIsITOM.

PE3YNbTATbDI

Cpenn o0cnenoBaHHBIX MAIIMEHTOB, HAXOAUBIIIUXCS
B cranuoHape ¢ octpeiM TedenneM HKBU, xknmauue-
CKHE TIPOSIBIICHUSI KOAryJionaTtuu (BEeHO3HbIE WIIH apTe-
pHaIbHBIE TPOMOO3BI, TPOMOOIMOOUN HITH 3HAUNMEIE
KpPOBOTEUEHHSI) HE 3aperucTpUpOBaHbl. EjauHWYHBIC
Cllydad TIETeXWAILHOW CBITA UM HOCOBBIX KpPOBOTEYE-
HUH BCTpeYanCh 0€3 3HAYMMBIX Pa3IUYMi KaK B CIy-
YasX ¢ W3MEHEHWsSMH B Koaryjorpamme, Tak W 0e3
HuX (Tadm. 3).

BrisiBieHHbIE W3MEHEHHS B KoaryjliorpaMme He
3aBHCENM OT I0JIa M BO3pacTa MAlUEeHTOB, a TaKxkKe
HQJINYMSL KaKOM-THO0 COMYyTCTBYIOLIEH COMAaTHUECKON
naronoruu (p > 0,05). 3Ha4MMBIEe OTIMYHS B YACTOTE
Koarymnonatuu 3a(UKCHpOBaHBl y JeTe ¢ HaJIW4u-
€M THEBMOHUU W HaxXOJSIIUXCS B OTICIICHHM aHe-
CTE3UOJIOTUH, PEeaHUMAIMM M WHTCHCHBHOHM Tepanuu
(OAPUT), game, HO Oe3 CTAaTUCTHYECKU 3HAYMMBIX
paznuuuii, cpenu gereit ¢ JAMBC, Bo3MoOXkHO, MO
MpUYUHE WX HEOONBIIOT0 a0COIIOTHOTO KOMWYECTBa
B TPEJICTABICHHOM HCCIICAOBAHNH.

Yucno TpoMOOUMTOB B KIMHHYECKOM aHAIN3E
KPOBH OCTaBaJIOCh B TIpeieliaX HOPMBI y OOJBIINH-
ctBa — 84,6 % merell ¢ HOPMAIBHBIMH MTOKA3aTeIISIMH
KOAryJaorpaMMbl ¥ 3HAYMMO Hallle ObUIO TTOBBIICHHBIM
(mo 506 [454; 553] - 10°/) cpeam MANMEHTOB € KOAry-
nonarueil. Hampotus, ymepeHHasi TpOMOOLUTONICHHUS:
MUHHMaNbHO 10 28 - 10°/1  QukcupoBanach JHIIb
B €AMHUYHBIX ciyyasx npu octpoM Teuennn HKBU
y aereii (16/3,5 %) mpu M0OBIX TOKa3aTeNsax Koary-
JIOTpaMMBlI.

Crenyer moOm4epKHYTb, 4YTO JabOpaTopHOE MOA-
TBEPXKJICHUE KOAryJONaTHH MMEJIO0 MECTO Yy KaXKIOTro
Tpethero obcienoBanroro ¢ COVID-19 pebenka mpu
000 CTeTeH! TsHKeCTH 3a00JIeBaHus, HO TOCTOBEPHO
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XapakTepucT1Ka rocnutannsmMpoBaHHbix naumeHTos ¢ COVID-19
Characteristics of hospitalized patients with COVID-19

Tabnuua 3 / Table 3

Tapamerp / Parameter Het nsmenenuii B koaryiorpamMme / |Ectb U3MEHEHHUS B KOAry/orpaMme /| Yposens p /
No hemostasis changes With hemostasis changes P level
Uucno nanuenTon / Patients number 316 (68,7) 144 (31,3) -
Mamnsunkn / Boys 188 (59,5) 82 (56.,9) 0,611
?}’;FECQT;’SS]"‘ / Age, years 6 [2; 15] 515 7,5] 0,051
gg“m-‘g‘ggiy;m” marozorus / 98 (31) 51 (35.4) 0,390
TsoxecTs 3a0oneBanus / Disease severity
Jlerkas / Mild 148 (46,8) 53 (36,8) 0,028
CpenneTtsikenas / Moderate severity 162 (51,3) 74 (51,4) 0,530
Tsoxemas / Severe 6 (1,9) 17 (11,8) 0,000
I'emopparunueckuit cunapom / Hemorrhagic syndrome
[lerexuanwpHas ceinb / Petechial rash 1(0,2) 32,1 0,093
HocoBoe kpoBoTeuenue / Nose bleed 1(0,2) 2 (1,4) 0,232
[TueBMonus / Pneumonia 61 (19,3) 49 (34,0) 0,001
[Tpe6siBanne B OAPUT / Stay in ICU 5(1,6) 18 (12,5) 0,000
Conepxxanue TpombouuTos / Platelet count
Hopwma / Normal 193 (84,6) 72 (66,1) 0,033
Bonbmre Hopmer / Raised 27 (11,8) 29 (26,6) 0,001
];;e“fﬁg;'%’gﬁ“"’ 10%x / Raised, 10%1 456 [437,5; 500,5] 506 [454; 553] 1,000
Menbiie HopMEI / Below normal 8 (3.,5) 8 (7,3) 0,108
g[;’;;m;o‘r’;if’;bglggﬁe/ (LO; UQ) 141,5 [134,5; 146,5] 122,5 [104,3; 131] 1,000

IIpumeuanue. lanuble B Tabnuue npejactanieHsl B ade. (%), ecnu He ykazaHo uHoe. IMBC — nerckuil MyJabTHCHCTEMHBII BOC-
nanutenabHblil cuHapoM; OAPUT — oTnesneHne aHeCTE3HONIOT MM, peaHUMAllUd 1 HHTCHCUBHOH Tepanuu. BrlleeHHbIC TOTYXUP-
HBIM IIPU(PTOM 3HAYCHHUS, SIBIISIIOTCS CTaTUCTHYeCKH 3HaunMbIMH. Nofe. 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.

Tabnuua 4 / Table 4
YacToTa KoarynonaTtum npu pasanyHOM TSHXKECTU HOBOM KOPOHABUPYCHOM MHBEKLMK Yy feTel
The coagulopathy frequency in varying severity of COVID-19 in children

Tsaxects Tewenuss COVID-19 / W3meneHnus B xoaryiorpamme / Hopmoxoarynsanus / YpoBeHs p /
COVID-19 severity With hemostasis changes Normal hemostasis P level
Jlerkas / Mild (n = 201) 53 (26,4) 148 (73,6) 0,000
Cpennetsixenas / Moderate severity (n = 236) 74 (31,4) 162 (68,6) 0,000
Tsokenas / Severe (n =23) 17 (73,9) 6 (26,1) 0,003

HapacTajo Mo Mepe yTsHKeIeHHs Tpolecca: y Kaxa0ro
MATOTO — MPHU JIETKOH CTENEeHM TSHKECTH, y Ka)JI0To
TPETHEro — IMpPH CPEAHETSDKENOoU, U B 3/4 ciryyaeB —
NP TSDKEJIOM TedeHWH 3aboneBaHus (Tadm. 4).
W3meneHus koaryjaorpaMMbl Kacalnuch BCEX Hccie-
JIOBAHHBIX IOKa3aTesieil: y KakJoro BTOPOTO IMalreH-

ta — [ITU u MHO, y xaxnoro tpersero — AIITB,
Hanbosee peko U3MEHEHHUS Kacaluch ypoBHs QuOpu-
HoreHa (Tabm. 5). CaMbIM 4yBCTBUTEIHHBIM OKa3aJCs
rokaszarens Jl-muMepa, yBeTHMueHHEe KOTOPOTO 3aperu-
CTPUPOBAHO Yy OONBIIMHCTBA 00CIENOBAHHBIX TAITUCH-
TOB IepBoi rpynisl (B 86,8 % ciyuasx).
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M3meHeHus remocTasa y geteit ¢ COVID-19 (n=144)
Hemostasis changes in children with COVID-19 (n=144)

Tabnuuya 5 / Table 5

[MTokasarens, 4acToTa U3MEHEHUIT / 3Ha4YeHHe y MalueHTOB / Pedepencusiii uaTepsan /
Parameter, changes frequency Data in patients Reference interval
IIpoTpomMOuHOBEIT MHACKC / 1757521 % 63 [58,9; 66,0]
. 70-120 %

Prothrombin index 18/5,6% 134 [130,3; 138,4]
MexyHaponHOe HOpMaJIU30-
BaHHOE OoTHomIcHue / Interna- 166 /45,8 % 1,32 [1,27; 1,37] <1,25
tional normalized ratio
AKTHUBHPOBAaHHOE NapLHUAIBHOE 19/763% 22 [18; 23]
(yacTHYHOE) TPOMOOIIIACTHHO- 26-36 ¢
Boe BpeMs / Activated partial 142/292% 42 [38; 44]
thromboplastin time

L 112/8,3% 1,8 [1,5; 1,8]
®dubpunoreH / Fibrinogen 2-6 T/n

112/83% 7,2 [6,7; 7,5]

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

Ipumeuanue. Jlanupie B Tabnuue npeacrasicHsl B Buge Me [LQ; UQ], eciiu He ykazaHo uHoe. Nofe. The data in the table are pre-

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

Tabnuya 6 / Table 6

M3meHeHWe [-nmMmepa no rpynnam TsSKeCTU HOBOW KOPOHaBUPYCHOM MHbeKLuuK y feTent (n = 144)
D-dimer level changes during COVID-19 in children by severity groups (n=144)

J-numep / Jlerkas cremnens (I) / Cpennss ctenens (II) / Tsoxemnast crenens (I11) / YP;B]:\{LP /
D-dimer level Mild (I) Moderate severity (II) Severe (III) L1, T-TIL, 1111

0,

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

Ipumeuanue. BeiieneHHOE MONYKUPHBIM MIPpU()TOM 3HAYCHHE, SBICTCA CTATUCTUYCCKU 3HaUnUMBbIMU. Note. The value highlighted

in bold is statistically significant.

TpeOyeT BHUMaHMS IPOTUBOPEUMBBINA XapakTep H3-
MEHEHHUH KoaryjorpaMmsl y MalMeHTOB B CTALlOHApE:
0O6mpIIIas 9acToTa M3MEHEHWUW B CTOPOHY THIIOKOAry-
namun (ymensinenue [ITU, yBennuenune AIITB), ne-
penKO B COYETAaHWM C YBEIWYCHHBIM JI-mumepom.

Y OoJnbIIMHCTBA MAaIMEHTOB C KoaryjlomnaThen
HUMEIN MECTO OTKJIOHEHHS OT HOPMBI OJHOBPEMEHHO
B JIByX M 0osiee Tokazarenix. TeM He MeHee M30JIUpo-
Banubie casuru B IITU ormewanucs y 10 marueHTOB
(yBenmnuenue B 3/2,0 %, ymensmenue B 7/5,0 % cuy-
yasx), MHO y 3 nauuenros (ysenuuenue B 3/2,0 %
ciayvasnx). C HanOOJBIIEH YaCTOTOW H30IHPOBAHHBIC
M3MEHEHUSI KacalluCh TOBBIIICHUsT YpOoBHs J[-numepa:
B 48,6 % ciyuaeB yBeJIMUY€HHE ITOTO IMOKa3aTess co-
NPOBOXKIAIOCH HOPMOKOAryJIsiMUed B CTaHIAPTHOH
KoaryJjaorpamme.

Uactora yBenuuenus Jl-mumepa 3HAUMMO OTJIH-
yanack B 3aBucuMocTH oT Tshkectn HKBU y nereit

(Tabm. 6), omHaKO C OOJBIIMM JUATIA30HOM H3MEHe-
HUH, BO3MOXKHBIX TIPH JTIO00H TSHKECTH 3a00JeBaHUS
(Tabm. 5, 6).

B rpymme oOcneoBaHHBIX B IMEPHOJE PEKOHBA-
necuenuun HKBW pesynbraTsl onieHKH reMocTasa He
BBISIBIUIA PA3JIMYMA B 3aBUCUMOCTH OT TSDKECTH TIepe-
HeceHHOTo 3a00JieBaHMs. DTO MMO3BOJIMIIO UCCIIEAOBATh
WX B €IUHOHN Tpymie.

Jlacxe B paHHHE CPOKHM PEKOHBAJICCIECHIIMHU, HAYM-
Has ¢ 1-ro Mecsna nocne nepenecennoro COVID-19,
nmokazarenn AlIITB, IITHU, d¢ubGpunorena, a Tax-
e KIMHUYECKOTO aHaln3a KPOBH, BKIIIOYAs YHCIIO
TpoMOOnnTOB, ObUIM B Tipenenax Hopmbl: AIITB —
30 [28; 34] ¢, ITU — 101,4 [96,5; 112,3] %, MHO —
0,92 [0,83; 1,06], ¢ubpunoren — 3,3 [2,6; 4,8] 1/x,
qucio tpombonuToB — 288 [199; 317] - 10%/n.

EnuHCTBEHHBIM M3MEHEHHBIM IMOKa3aTeieM TOJIBKO
B paHHHE CPOKH PEKOHBAJICCIICHIIUN OCTABAJICS TIOBBI-
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MIEHHBIA YpoBeHb J[-mumepa: y 6 mererr u3 10 obcie-
JIOBaHHBIX B CPOKHM J0 MecsIia MOcje MepeHeCeHHOH
HKBU — 702 [580; 804], y octansabix 100 mereit mo-
KazaTenb OblT B mpeaenax HopMmbel — 182 [154; 230].

OBCYXAEHMUE

B npoBeneHHOM ucclieZIOBaHUM Yy JIeTell B pasrape
COVID-19 u3meHeHMs Koaryisiluu, Kak U y B3pocC-
JBIX, Yallle PErUCTPUPOBAIUCH MPH O0Jee TSHKEIOM
TEeUeHUM 3a00JIeBaHMS, HAJIMYUMM ITHEBMOHHUU M He-
ooxomumoctu mipebosiBanus B OAPUT, a namnbomee
YYBCTBUTEJIbHBIM TIOKa3aTeleM OKa3aJicsi ypOBEHb
J-numepa.

Onnako HeoOXOOMMO OOpaTHUTh BHUMAaHHE Ha pas-
HOHAIPAaBJICHHOCTb BbISIBICHHBIX H3MEHEHHWH (peru-
CTpalys Kak TUMep-, TaK ¥ TUTIOKOATYJISIIHN), a TaKKe
Ha HaJIW4YMe M3MEHEHWH JHa)ke NMpH JIETKOM TEYCHUH
(KaKAbIi MATHI), U OTCYTCTBHE TakoBbIX B 1/4 ciy-
yaeB IpU TOKEIOM TeueHHU. BepositHee Bcero, 310
OOBSCHSACTCS MEHBIIEH, YeM Y B3POCIBIX, YaCTOTOM
HAJINYMS YOPaBIIeMbIX (AKTOPOB PHCKa, TAKUX Kak
npuoOpeTeHHble OOMEHHBIE HapyUICHUS, BpEIHBIC
MPUBBIYKH, COCYIHCTasl MATOJNOTHUSl, XPOHUUYECKHE 3a-
OoneBanus, npodeccuoHaIbHbIe BPETHOCTH H p.

Bo3moxHO, 9TO y nerell HeOmarompusTHBI (OH
st teuenns HKBU B ocHOBHOM co3natoT Heympas-
nsiemMble GaKTOpbl TPOMOOTHYECKOTO PHCKa (BPOXKICH-
Hble 0OMEHHBIC HAPYLICHHUSI U COCYINUCThIC aHOMAJINH,
OTSITOIICHHBI aHaMHE3 10 TPOMOOMHINK B CEMbE),
yTo TpeOyeT Oojee TIIATENbHOTO cOopa aHamHe-
32 W JONOJHUTEIbHOW KOPPEKIUH MpH JICYCHUH
COVID-19.

[Tokazarens AIITB, xapakTepu3yronuil akTHBALUIO
CHCTEMBbl TEMOKOAryJsIIMd IO BHYTPEHHEMY IIyTH,
MOXET YKOPauMBaThCsli B YCIOBHUSX KOPOHABHPYCHOH
anrgonarud. OxHako (azoBble KomeOaHus Ha (QoHe
tekymeid KK MoryT npruBoauTh K HapyLIIEHHSM II0O-
KazaTejaed M NMPOTHBOIOJIOKHON HalpaBICHHOCTH —
B CTOPOHY THITOKOATyJsIuu, oTMedeHHoe B 29,2 %
CIIy4aeB CpeJy MAllMEHTOB C KOAryJolaTHER B OCTpOH
¢aze OonesHu.

B mponecce nedenus, mo mMepe KyHUpPOBAaHHS BH-
PyC-acCOLMMPOBAHHON aHTMONATUH, MOYKHO OXKHIATh
HOPMaJIM3ALMK [10KA3aTelel, U3MEHEHHBIX B OCTPOMU
cTaguu OONe3HU. 3HAYUTENBHYIO PO B OTOM IpPO-
Lecce UrpaeT HalakeHHAsh aHTUKOATyJISIHTHAsI U J1e3a-
rperaHTHasl Tepamusi, IPOBOAUMAs IETSIM C TSDKEIIBIMU
u cpenaerspkeneiMu opmamun HKBU B crammonape,
C Y4eTOM WHJIMBHUyaJbHBIX OCOOCHHOCTEH W COMYT-
CTBYIOLIEH MaToJIOTHH.

Crenyer monarark, 4TO JAa)ke [IPU OTCYTCTBHU B Je-
Orore 3a0osieBaHMs BBIPAKECHHBIX HApyLICHUH CHCTe-
MBI T€MOCTa3a [IOTEHIMAIbHAsT BO3MOKHOCTh TaKOBBIX
UMEeTCs, C YUEeTOM HaJM4Hsi BO BCEX CIy4asiX KOBHUJI-

accolMUpPOBaHHOW aHruonartuu. [loatomy nposeneHue
MEPCOHAIM3UPOBAHHON TPOPUIAKTHKA TeMOCTa3HO-
MaTUX TaTOTCHETUYECKH OOOCHOBAaHO Yy TAIMEHTOB
¢ HKBU nroboro Bo3pacra. OmHako OCOOCHHOCTH
u3mMeHeHuil remocraza npu COVID-19 y nerelr Tpe-
OyIOT WHAMBHIyaJbHOTO TOAXO/a K BBIOOPY Teparnuu
¢ 00s13aTe/IbHBIM YYETOM COITYTCTBYIOIIEH MATOJIOTHH,
OTATOLIEHHOTO TeMOCTa3HOJIOTHYECKOr0  aHaMHe3a,
HAJIMYUS YTPaBIIEMbIX W HEYIPaBIsIEMBIX (DaKTOpPOB
TPOMOOTHYECKOTO PHCKa M COOTBETCTBYIOIIEH Tpax-
TOBKH IIOKa3aTejieil CHUCTeMBI TeMOCTa3a, HEBO3MOXK-
HOW 0e3 MpHBJIECYCHHUS CIICIHAINCTa-reMaTosora.

ITokazarenu remocTasa MOTYT CYLIECTBEHHO Me-
HATHCS B AMHAMUKE, B TOM YHCIE OT (a3bl THIEP- 110
TUTOKOATYIIANNHN, KaK W KOJUYECTBO M AMHAMUYECKas
aKTUBHOCTHh TPOMOOIIUTOB. DTO IMOATBEPIKIACTCS Ha-
JIMYMEM TeMOpPParuyecKuX IPOSBICHUN Yy OTIEIBHBIX
MAIMEHTOB 0 JaHHBIM JUTEpPaTyphl U HAITUM HAOIO-
nenusim [2, 3, 7].

Breicokuii mokazarens [[-aumepa W yacTtoTra TPOM-
0011MTO3a B OCTPOI CTa UM O0JIE3HN CBUIETEIHCTBYIOT
HE TOJILKO O BOBJICUCHHH B MATOTEHE3 3a00JCBaHHS
CHUCTEMBI TeMOCTa3a, HO M 00 aKTHBHOCTH BOCTAIIH-
TETBHOTO TpoIlecca B IIEeJIOM, SIBJISSCH HecHeruduye-
ckuMH Mapkepamu BocrnasieHus [5]. Coxpansromeecs
B pse CiIy4aeB YMEpeHHOe TMoBhImIeHUE J[-mumepa
Ha paHHHUX CPOKax PEKOHBAJICCUEHIIUH, PU HATHYUU
HOPMOKOATYJISIAY, YKa3bIBaeT Ha COXPaHSIIONIYIOCS
MHUHUMAJIbHYI0 aKTHBHOCTH MPOIECCOB BOCTAJIEHUS,
a HOpPMaJHM3aIysl Ha BTOPOM MeECSIe HAOIIOIEHUS —
Ha MOJIOXKUTCIbHYKO NJWMHAMHUKY B LICJIOM.

CocTosiHue HOPMOKOATYISIIIUN, HOPMAJbHbIC MOKa-
3aTeNy KIMHUYECKOTO aHalln3a KPOBH, B TOM YHCIIE,
YPOBHSI TPOMOOITUTOB y NETeH BTOPOW TPyNIBI B Ha-
1ieM HaOJIFOJICHUH YKa3bIBAIOT Ha OTCYTCTBHE HEOOXO-
JIUMOCTH TIPOJIOJDKECHUSI TIPOTUBOTPOMOOTHIECKOM Te-
paruu, eciii He BBISBICHBI HEYIpaBisieMble (PaKTOpPbI
TPOMOOTHYECKOTO PHUCKA.

@akT OTCYTCTBHS 3HAUYUMBIX H3MEHEHHMU B KOa-
rylorpamMme y BceX JeTedl NpU CKPUHUHITOBOM 00-
CIEIOBAaHUU, NAXKE CO CPEAHETSDKEIBIM U TSDKEIbIM
TedeHueM 3a00JeBaHMs, TIOATBEPKIAET MHOTO(AKTOP-
Hocth KUK, a Takke KIIOUEBYIO pOjb B IaTOreHe3e
TKaHeBOro (axkTopa B opraHax-MumeHax [1]. Dtum
ke KUK otnnyaroTcss oT HapylieHUi remocTasa, Ha-
OJIONAIOIIMXCS TIPH JTUCCEMHHUPOBAHHOM BHYTPHCO-
CYIMCTOM CBEpPTHIBAHUU M CEIICHUC-MHIyIIMPOBAHHOM
koarymonaruu [13].

3AKJNTIOYEHUE

M3menenus B cucreme remocraza npu COVID-19
y JeTell OTIUYaloTCs OT TAKOBBIX y B3POCIBIX pas-
HOHAIPABICHHOCTHIO, MPOJOIDKUTEIFHOCTEI0O U (haK-
TOpaMH PHCKA.
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Hamnuame y gereit ma ¢dome HKBU ymepeHHBIX
HapyIIeHUIl ToKa3zaresleil reMocTasa WIM Jaxke OT-
CYTCTBHE TAaKOBBIX HE MHCKIIOYAIOT IMPOBEJICHHS Ia-
TOTCHETHYECKH ONpPaBIaHHOW TPOMOOIPOPHIAKTHKH.
OpnHako, y4uThIBasi MHOrooOpasue NpuyMH U (hakTo-
pPOB pa3BHUTUS TIEMOCTA3UONATHH Yy JETEH B OCTPOM
nepuose win B ucxoxe mnepenecenHoit COVID-19,
TpeOyeTcss WHAMBUAYaIbHBIH TOAOOP HEOOXOAMMOTO
CIEKTpa J1adOPaTOPHBIX HCCIEJOBAaHMM, a TaKXke Xa-
pakTepa (QaHTHKOAryJSHTHBIE W/WIN Jie3arperaHTHbIC
TIperaparsl) U MPOAOIKUTEFHOCTH TEPareBTHYECKOM
TaKTUKH C TMPUBJIEUEHUEM CIEIHaNCTa-reMarosiora.

B otnanennsie cpoku nocie nepenecennoil HKBU
MOYKHO OIPaHHUYMTHCS KOHTPOJIEM IOKa3aTelell remMo-
craza B Cpoku g0 1-2 mec.

HeoOxomumbl anbHeHIme uccaeloBaHus ¢ IeIbio
YTOYHEHUS NPUYMH U TOCIEACTBUI U3MEHEHUH cucTe-
MBI TeMocTasza y aereil ¢ snerkumu Qopmamu HKBU,
YCTaHOBJICHUSI  JIOTIONHUTENBHBIX  (akTopoB KUK
y zeTeil co CPeAHETSHKENBIMU M TSDKEIbIMUA (opMamu
COVID-19.

OOMONHNTENbHAA NHO®OPMALUMUA

Bkiag aBropoB. Bce aBTOpBl BHECHM CyILIECTBEHHbBIN
BKJIaJ B Pa3pabOTKy KOHIEHIMH, MPOBEICHHE HCCIEI0Ba-
HUSI M TIOITOTOBKY CTaThU, MPOWIX U 0100pmin (PUHATBHYIO
BEPCHIO Tepe]] MyOnuKamuei.

KonguukT uHTEpecoB. ABTOpHI JAEKIAPUPYIOT OTCYT-
CTBHE SIBHBIX U IIOTEHIUAIBHBIX KOH(MINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJUKAIMel HACTOSIICH CTaThU.

Hcrounnk ¢uuancupoBanHusi. ABTOPHI 3asBISIIOT 00
OTCYTCTBUH BHEIIHETO (DMHAHCHPOBAHUS IPU HPOBEACHUN
HCCIIEIOBaHHU.
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AKTyanbHOCTb. MyNbTUCUCTEMHBIA BOCMANUTENbHbIA CUHAPOM, accouuupoBaHHbli ¢ COVID-19, y petent (MBC-), — 370
penkoe, HO Tsxenoe 3aboneBaHue, NpyM KOTOPOM MOPAXakTCA Pa3NMYHble CUCTEMbI M OpraHbl, BKAYAs CepAale, nerkue,
MOYKM, MO3T, KOXY, r1a3a U OpraHbl XenyLo4yHo-KuleyHoro TpakTa. MBC-[ aBnseTcs 4OCTaTOYHO CNOXHBIM AN AUMArHOCTUKM
3aboneBaHneM, Tak Kak Mo CBOEM KapTUHE ManooTIMyMM OT UH(MEKLMOHHOrO mpouecca M uMeeT MHOro obuero c 6ones-
Hbto KaBacaku. OgHako TeueHne MBC-[I Taxenee, B CBA3M C YeM MAUMEHTbl HYXAAKTCA B rocnuMTanusauuu B OTAeNeHue
peaHuMaumMmM U MHTEHCMBHOM Tepanuu B MOJSIOBUHE CNy4YaeB.

Uenb — onpenenutb dakTopbl, aCCOLMMPOBAHHbIE C TenbiM TedyeHnem MBC-[, Tpebyowmnm rocnutanmsaumm naumeHToB
B OTLE/NeHNe peaHUMaLuu U UHTEHCUBHOM Tepanuu.

Marepuanbl u MeToabl. B peTpocnekTuBHOe uccnenoBaHue BkaveHo 166 nauneHToB (99 manbumkos, 67 AeBoYek) B BO3-
pacte oT 4 mec. o 17 net (MegmaHa 8,2 rofa) C AMArHO30M «MYNbTUCUCTEMHbBIA BOCMANMUTENbHbIA CUHAPOM, acCoLMUMpO-
BaHHbIM ¢ COVID-19, y petei». [Ing npoBeAeHUs CpaBHUTENbHOrO aHanu3a nauueHTol ¢ MBC[ 6binv paspeneHbl Ha ABe
rpynnbl: 1-9 rpynna — naumeHTbl, rOCMMTaNM3NPOBaHHbIE B OTAENEHUE PpeaHUMaLLMU U MHTeHCMBHOW Tepanuu (n = 84, 50,6 %),
2-9 rpynna — MaumMeHTbl, He HY>XAABLUMECS B FOCMUTANM3aLMKU B OTAENEHME PeaHUMALMK U UHTEHCUBHOM Tepanuu (n = 82, 49,4 %).
Pe3ynbratbl. [MaumeHTbl ¢ 6onee TsxenbiM TeyeHnem MBC-I 6biM 3HauuTenbHO ctaple. Y Hux Oblla BbICOKAs 4actoTa
TAaKMX MPU3HAKOB, KaK CbiMb, OTEKM, renatoMeranus, CrnieHomeranus, HeBpPOIOrMYECKME U PecnupaTopHble CUMMTOMbI.
[MNOTEH3MA/WOK M NopaXkeHne MUMOKapAa ropasfo yalle BCTPevanucb y MauMeHTOB C TsxenbiM TedeHnem MBC-L. Y atux
nauMeHToB Habnaanocb 3HauuTebHOe MnoBbiweHWe ypoBHA (-peakTMBHOro 6enka, KpeaTuHUHa, TponoHmMHa 1 [-gumepa.
Y nauMeHToB, roCNMTaNn3MPOBAHHbBIX B OTAENIEHNE MHTEHCUMBHOM Tepanuu, Yawe HabnpanmMcb NpusHaku remodaroumTtap-
HOro CMHApOMa.

3aknoueHue. OCHOBHbIMM (akTopamu, onpenenswowmmm Tsxkectb MBC-I, 9Bng0TCa nopaxkeHue CepaeyHO-CoCyanCTOM
CUCTEMbI, LLeHTPanbHOM HEPBHOM CUCTEMbI, HaNMuMe pecnupaTtopHbIX M reMOAMHAMUYECKMUX HapyLeHui, 0Co6eHHo, nmpo-
ABAeHUN remodaroumTosa.

KntoueBble cnoBa: MynbTUCUCTEMHbIM BOCNanuTenbHblh cuHapom; COVID-19; netu; otaeneHme peaHnMaLmMm U UHTEHCUBHOM
Tepanuu; OPUT; remodaroumTos.

Moctynuna: 15.12.2022 Opo6pena: 25.01.2023 MpuuaTa K nevatu: 27.02.2023
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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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AKTYAJIbHOCTb

MynbTUCUCTEMHBIN BOCTIAIUTENIbHBIA CUHAPOM, ac-
coruupoBanueiii ¢ COVID-19, y nereit (MBC-/I), —
9TO pEelNKoe Cephbe3HOe 3a00JeBaHME, CBSA3aHHOE
¢ COVID-19, nmpu KOTOpOM MOPAKAIOTCS pa3IUYHbIC
CUCTEMBI M OpTraHbl, BKJIIOUasi Ceprle, Jerkue, MovKH,
MO3T, KOXY, IJ1a3a M OPraHbl >KEITYIOYHO-KUIIICYHOTO
TpakKTa.

[lepBBie ommcaHust ATOTO COCTOSHUS HAdaH TTOSB-
narbes ¢ anpens 2020 1., cmycTs Mecsll Imociie Hadasia
mangemun [23, 30, 37]. Yacrota MBC-/I coctaBmsieT
1:4000 nmereit, mepenecmux COVID-19 [20].

B OonbmumHCTBE UCCIENOBaHUN OTMEYaeTcs,
yto MBC-J| pa3BuBaeTcs UPUOIUZUTEIHHO CITY-
cta 3—4 Henm. TocCle TEPeHECEHHOW WHQEKIIUH
COVID-19 [1, 14, 16, 37, 38], a 3T0 coBmagaer
CO CpOKaMH Pa3BUTHUS MPUOOPETCHHOTO UMMYHHTE-
Ta M mOpexpacrnonaraetr kK Msicau, yto MBC-J| —
9TO CKOpee MOCTHH(EKIMOHHOE OCIIOKHeHHUe, He-
JKEIIM  TSHKEJI0€ TPOSBIEHUE OCTPOM BHUPYCHOM
HHpEKIHH.

Tounblii TaTOPHU3MONIOTMYSCKUN MEXaHU3M pa3-
BUTHSL OTOTO COCTOSHHS OCTAaeTCsl HEHM3BECTHBIM.
IIpenmnonaraercsi, 4yTo JaHHBIA CHHAPOM BO3HUKAET
BCIICACTBHE WMMYHHOH TUCPETYISIIUN C Pa3BUTHEM
AHOMAaJILHOTO UMMYHHOTO OTBETa Ha BUPYCHBIN BO30Y-
JIUTENb C MAaCCUBHOM MPOAYKIUEH LUTOKUHOB, TAKUX
kak uwHTepneikuH-1p (MJI-18), WII-6, WJI-8, NJI-10,
WnJ-18 (3, 11, 26].

Juarnoctuka u auddepeHnanbHas TUarHoCTHKA
MBC-/] npeacTapisioT HENMPOCTYIO 3ajady, TOCKOJIbKY
9TO 3a00JIEBaHUE TI0 Py KIMHUYCCKUX TPOSIBICHUIM
HallOMUHAaeT MH(EKIIMOHHBIA TPOIECC, a TaKKe HMe-
eT MHOTO o0mmx uept ¢ Oone3npio KaBacaku (BK).
[Tpu oOowux 3a0oneBaHUSIX HAOIIOMAIOTCS JIMXOPAJIKa,
KO>KHO-CJIU3UCTBIC TPOSIBICHUS, KOHBIOHKTUBUT, JPH-
TeMa/OTeK KHCTEH W CTOIl, meiHas JuMdQaaeHOnaTus
[16, 30, 37, 38], Hekoropble mamueHTsl ¢ MBC-/]
COOTBETCTBYIOT KpuTepusaMm American Heart Associa-
tion (AHA) mns BK [27].

Hecmotpst Ha Hanmuuue oOIMUX KIMHUYECKUX MPO-
sriennii, MBC-/] n BK sBnsrorcs qByms pasnuyHbIMU
coctostHusMHE [24]. MBC-JI mpenMyIiecTBEeHHO BCTpe-
yaeTca y JeTell cTapIiiero Bo3pacra, 1Mo CpPaBHEHHIO
¢ BK, u yacTo mposiBIsieTCS KETYyI0UHO-KUIIICUHBIMU
cuMnToMaMu (nuapes, 0ONb B KUBOTE, PBOTA) U IIO-
pakeHueM cepana (MHOKapIuT, MEPUKAPINT), HEpe-
KO TIPUBOSIINM K CHCTONWYECKON AUCHYHKIIMH MHO-
Kapna u moky [6, 7, 21, 31]. Cpean nmabopaTtopHbIX
MPOSIBJICHUI Han0O0JIee YaCcTO OMUCHIBAIOT IMOBBINICHUE
MapKepOB BOCHAJICHUS, TPOMOOIIUTOTICHHUIO, TUIIOAITh-
OyMHHEMUIO, 3HAYMMOE TIOBEIIIIeHHe YpoBHS J-1rMepa
[6, 14, 16, 18, 28, 30, 37, 38]. I'pymmoii uccienosare-
neit n3 Uranuu mokazaHo, 4ro y nanuentoB ¢ MBC-/]

3HAUMMO dyaille, yeM Ipu BK, oTmedaroTcs mpusHaku
BTOPUYHOTO TeMO(}aronuTapHoro TMMQorucTuonnuTo3a
(18,4 % mporus 1,2 %) [12].

MBC-]| siBnsieTcss TshKenbIM 3a00JIeBaHUEM W Ya-
CTO TpeOyeT TOCTHTAIN3aIlii B OTACIICHHE peaHnMa-
nmud 1 uHTeHcuBHON Tepanmuu (OPUT). Ilo manHBIM
pa3HBIX HCCIeIOBaTeNel, OKOJIO IOJIOBHHBI TMAallUCH-
toB ¢ MBC-/] nyxnatorcs B neuenuu B OPUT [4, 6,
16, 21, 24, 29, 31]. Pannee BbIsBICHUE MPEAUKTOPOB
Tsokectd MBC-JI 110o3BoNHT OBICTPO MACHTH(HUITHPO-
BaTh MAIMECHTOB BBICOKOTO PHCKA W ONTUMHU3HPOBATH
TEpaInIo, YTO, HECOMHEHHO, YJIYYIIUT WCXOMbI 3a00-
JICBaHUSL.

Lenv uccneoosanus — onpenenuTh GakTopbl, ac-
COITMMPOBAHHBEIC ¢ TSHKENbIM TedeHuneM MBC-JI, Tpe-
OyromuM TocnuTanu3anuu namueaToB B OPUT.

MATEPUANbI U METOAbI

B perpocnexktuBHOE WHCCIEIOBaHWE BKIIOYEHO
166 manmentoB (99 MaiapumKoB, 67 MEBOYEK) B BO3-
pacte or 4 mec. mo 17 ner (Memmana 8,2 roma),
C JMAarHO30M «MYJIBTUCHUCTEMHBIN BOCHAIUTEIbHBIN
cuHapom, accouunpoBanubiii ¢ COVID-19, y nereity,
HAXOJWMBIIMXCSA HAa CTAIIMOHAPHOM JIEYEHUHU B KIIMHHKE
CIIGI'TIMY, B /leTcko# TOpPOACKON KIMHUYECKOI 00ITh-
uune Ne 5 mm. H.®. dunarosa, kaunuke HUM net-
ckux uHdpeknuit (HUUJIN) ®MBA Poccun, Jlerckoii
KITMHUYECKoi OonbHUIlE, JleTcKoil roponckoi 60IbHH-
me Ne 22 Cankrt-IletepOypra, MpkyTckoit oOmacTHOM
JeTckoi OompHUIle, Pecmybnmkanckoi 6ompHUIIE No 1
(Pecrryonmuka Caxa, SAxytust), KanuHuHrpaackoit aer-
CKOMl oOnacTHOM OonbHMIE, MypMaHCKOW JETCKOH
00JIacTHOM KJIMHUYECKOM OonbHHuIE, Jlumerkoi o00-
JIACTHOM JETCKOM KJIMHMYEeCKOoW OonpHmile, OOmact-
HOH JeTcKoi KiuHuYeckoi 6onpHUIEe ExarepunOypra.
Kputepuu BKIIIOUEHHSI COOTBETCTBOBAIUA KPUTEPUSIM
BcemupHo# opranuzanuu 31paBoOXpaHeHHS IS OTpe-
nenenust nuarnoza MBC-J1 [2].

Hammaue npemmectsopasinei nadeknnun COVID-19
Yy UCCIENOBAaHHBIX MAIUEHTOB OBUIO TOATBEPKICHO
XOTst Obl OJIHUM U3 CJEAYHOIIUX METOJOB: ITOJIOKH-
TenbHBIN pesynbrar [P ¢ oOparHoil TpaHCKpHIIIHU-
eit (13 %), Hamu4re aHTUTEeN KIIaCCOB MMMYHOTIIOOYITH-
HoB IgM (40,3 %) nmm 1gG (97,4 %) x SARS-CoV-2,
KOHTAKT C 4eJOBEeKOM ¢ moareepxkaecHHsM COVID-19
(65,6 %).

OneHnBaach 9acToTa KIMHUYECKUX IPU3HAKOB
7 BBIPAKEHHOCTH JTAOOPATOPHBIX M3MEHEHHWH Y Tall-
eutoB ¢ MBC-/I. [ mpoBeaeHHsI CPpaBHUTEIHLHOTO
aHanm3a manueHtsl ¢ MBC-J] Obuin pasiereHbl Ha
JIBE TPyNMbL: l-s rpymnma — MalueHThl, TOCIUTaH-
3upoBanubie B OPUT (n =84, 50,6 %), 2-1 rpyn-
1a — TAIMeHThI, He HY)KIAaBIINECs B TOCTIUTAIH3AIIH
B OPUT (n= 82, 49,4 %).
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Cmamucmuyeckutl avanus. AHANMA3 JTaHHBIX BBI-
MIOJTHEH C MPUMEHEHNEM TaKeTa CTaTUCTHYECKUX TMPO-
rpamm Statistica, Bepcust 10.0 (Stat Soft Inc., CLIA).
Onucanue KOJMYECTBEHHBIX IOKa3aTeiel BBIMOTHEHO
C YKa3aHHEM MEIUaHbl U 25-r0 ¥ 75-ro mpoueHTUIeH
(Me [Q,; O,]). CpaBHeHME KA4E€CTBEHHBIX MOKA3aTENEH
OCYIIECTBIISUIOCh C MpUMEHeHHueM Kpurtepus x> Ilup-
coHa. KonnyecTBeHHBIE MOKa3aTeld CPaBHUBAIN TPHU
noMou kpurepust Manna — Yutuu. /[ konuyecTBeH-
HBIX TIEpEMEHHBIX PACCUMTHIBAINCH OTPE3HbIE 3Haue-
Hus npu nomomu AUC-ROC-ananuza (AUC — area
under the curve, «IoIIaaL MOJ KPUBOI») ¢ ompele-
nerneM 95 % noseputensHoro uHTepBana (W), pac-
yeToMm oTHomieHus mancoB (OILl) 6e3 yuera BpemeHU
Pa3BUTHUS MHTEPECYIOUINX COOBITHH C MPUMEHEHHUEM
tTabmui 2 X 2. B MHOro(akTOpHBIH perpeccrOHHBIN
aHan3 BKJIIOYAJIUCh IMapaMeTpbl, MMEBLIME KIMHU-
YECKOE 3HAUEHUE U CTaTUCTHYECKYIO JOCTOBEPHOCTE.
N3 mapameTpoB MHOTO(AaKTOPHOU PETPECCHOHHON MO-
JETH YYUTHIBAIH KOd(PQUIHEHT meTepMmuHanun (R?).
CTaTUCTHYECKH 3HAUUMBIMH CUUTAIU Pa3In4us WU
cBsa3u npu p < 0,05.

HccnenoBanne omo0peHO AITHYECKAM KOMHUTETOM
Cankr-lleTepOyprckoro  rocymapcTBEHHOTO — Tieva-
TPUYECKOTO MEIUIIMHCKOTO YHHBEpPCHTETa (IIPOTOKOI
Ne 03/09 ot 22.03.2021) Ha mpeaMeT COOTBETCTBHUS
MOJIOKEHUSIM XEJIbCUHKCKOW JICKJIapaliid O IIpaBax
MAINeHTA.

PE3YJIbTATbI

O6mas xapaktepucTuka namueHtTos ¢ MBC-/I

Hamnbonee wacThlMu KIMHMYECKUMH —IIPU3HAKAMHU
MBC-JI crama: mmxopamka (100 %), KOHBIOHKTUBHT
(84,8 %), cois (78,9 %), sKemyn0IHO-KHIIIEYHbIE CHMIITO-
Mbl (77,2 %), mieiinas smMdanenonarust (66,9 %), rure-
pemust ciau3ucToil 00onoukn nonoctu pra (64 %), B ToM
YHCIie KpacHble NoTpeckasimecs ryosl (49,3 %), remaro-
merammst (64,4 %), spurema/otex kucreit/cron (62,4 %),
menyenne nansies (35,7 %), 6oms B Topie (56,3 %),
npu3HaKu o01ero oreuHoro cunapoma (50,5 %), pecru-
paropubie cumnToMbl (49,4 %), HEBPOIOTrHYecKasi CHM-
nromarvka (47,8 %), runoronus/mok (43,8 %), cruieHo-
meramms (40,7 %), aprput/aprpanriu (14,7 %).

Cpenn 1abopaTOpHBIX TIOKa3aTelied y OONbIINH-
CTBa MAIMEHTOB OTMEUEHO 3HAYMTEILHOE TIOBBIICHUE
MapKepOB BOCIAJICHUS, TAKUX KaK CKOPOCTb OCEHaHUs
sputporutoB (COD), C-peaxtuBHblli Oenok (CPB),
dbepputHH, a TaKKe THIOATEOYMHHEMUS, THIIOTPO-
TEMHEMUSI, TIOBBIIICHUE aJaHWHAMUHOTpaHC(epassbl,
acrmapraTaMUHOTpaHc(epasbl, JIaKTaTACTHIPOTreHa3bl
u J-nmumepa.

Y MHOTMX TAalWeHTOB BBISBICHBI TNpPHU3HAKH Te-
ModaroruTo3a. Tak, Hambojee UYacTO BCTPEUYAIHCH
TPOMOOLIMTONICHNSI, THITOAILOYMUHEMUSI, THITOTIPOTEH-

HeMUs, THNeppeppUTHHEMHUS, MOBBIIICHUE IEYEHOU-
HbIX (DEPMEHTOB, IOBBILIICHUE JIAKTATACTUIPOTCHA3bI
n JI-numepa.

XapakTepHbIMU OBUTH MPU3HAKKA BOBJICUCHUS CEpPI-
11a B maToyiorndeckuii mporecc. [lopaxxerne Muokapaa
(31,4 %) mpencTtaBieHO pa3HBIMU TPOSIBICHUSAMH —
OT W3MEHEHWH Ha DJJICKTPOKAPAHOTPAaMME B BHJIC
TPAH3UTOPHBIX HAPYIICHUH pUTMA U MPOBOJUMOCTH
10 MaHU(ECTHON OCTPOH CepledHOr HEeIOCTaTOYHO-
CTH, TIPOSIBIISIBIIICHCS] B BHJIE BHIPAXKEHHOTO CHIDKEHHS
¢pakunu BeIOpOCa W OWIIATAIIMH TOJIOCTEH cepra,
HOCHBIIMX OOparuMblii xapaktep. [lo maHHBIM 93X0-
Kapauorpaduu y HEKOTOPHIX HAIMEHTOB OBLIM BBISB-
JISHBI TIepUKapIUaNbHbIA BBITIOT (29,5 %), nunararus/
aHEeBPHU3MBI KOpoHapHBIX aprepuii (16,2 %). [TomoBuna
narerToB (50,6 %) ObuTa TOCHUTAIM3UPOBAaHA B OT-
JleJIeHUEe MHTEHCUBHOM Tepanuu. B cocrase Tepanuu
naurenTsl ¢ MBC-]I monyyanu ritoKOKOPTUKOCTEPOU-
1wt (81,5 %), anernncanuiuioByto kucioty (57,1 %),
BHYTPUBEHHBIH WMMyHOTOOynmnH (44,7 %), a 4,9 %
MAlEHTOB HYXIAJUCh B OMOJIOTMYECKON Tepanmuu To-
nu3ymMadoM. CpeHsisi MPOI0IKUTEILHOCTh MPEObI-
BaHUs NALMEHTOB B OOJIBHMIE COCTaBuIa 18 aHel, Me-
nuaHa JumTenbHoCTH npedbBannst B OPUT — 4 nHs.

HpenuxTops! Taxen0ro Teduenns MBC-/I

TspkecTh TEUEHUS ONpeNessuiach Kak moTpeOHOCTh
rociutanm3anun B OPUT. YV manmeHToB, TOCIIHTAIN-
3upoBaHHBIX B OPUT, cpenamii Bo3pacT OBUT 3HATUMO
6ompire (Mequana — 9,2 roga vs. 6,8 roma, p = 0,006).
B 31011 k€ rpynie yaiie oTMe4aauch TaKue MpU3HaKH,
Kak oteku (62,5 % vs. 41,3 %, p = 0,027), renaromera-
must (78,1 % vs. 49,3 %, p =0,0003), cruieHOMeranmus
(59,7 % vs. 21,3 %, p=0,000002), HEBpOIOTHUICCKAS
(57,5 % vs. 38,3 %, p = 0,015) u pecriuparopHasi cum-
nromatuka (58 % vs. 40,7 %, p =0,028), no cpaBHe-
HUIO C MAlMEHTAMM, HE HYXKIABLIUMHUCA B TOCIHUTA-
mzanmu B OPUT, coorBercTBeHHO. CaMble 3HAYNMBIC
OoTMYUsl OBUIM BBISBICHBI B YacTOTE THIIOTOHHUH
U II0Ka, KOTOphIe HAOIIONATUCh Yy MAIMEHTOB, TOCIIH-
tanuzupoBanHeix B OPUT, B 75 % cmydaes, a y Tex,
KTO He Hyxzaaincsa B jedeHud B OPUT, — numb
B 11 %. B aT0li rpymnne BbIsBIE€HA TOJBKO I'MIIOTOHUS
6e3 moka, p = 0,0000001. ITpusHaku mopaxeHuss MHUO-
Kapja yalie BCTPEYAIUCh y MalMeHTOB, TOCITUTATH3HU-
poBanubsix B OPUT, — 43,9 % vs. 16,7 %, xomy He
TpeboBanack rocrmranu3amnus B OPUT (p =0,0002).

Cpenn mabopaTOpHBIX W3MEHCHUN BBISBICHBI pa3-
nu4uus B ypoBHE TeMmortoouHa (99 r/m vs. 110 r/m,
p =0,00001), uncna neiikoruros (18,6 vs. 15,0 - 10%/7,
p=0,026) u tpombommroB (149 vs. 224 -10%n,
p=0,00006), Mo cpaBHEHHWIO C TAIMEHTaMH, HE HYX-
nmaBmmmMucsa B rocrnmtanm3anmu B OPUT. YV nanmen-
10B, neunBmuxcs B OPUT, BoisiBIeHO 6otee 3HAYNMOE
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noBeimieane ypoBHss CPb (178 wmr/m vs. 101 wr/m,
p =0,0002) u kpearnanna (60 MMOJIB/J VS. 52 MMOJIB/JI,
p=0,027), tpomonuna (20,0 mr/mu vs. 2,7 nr/mi,
p=0,018), JI-numepa (2224,5 vr/mi vs. 1064 Hr/m,
p=0,0002) u Oonee BHIpaKEHHOE CHIDKEHHE YPOB-
Ha obmero 6enka (52,1 r/m vs. 58,6 t/m, p =0,0001),
anpOymuna (28,0 /i vs. 30,2 r/n, p=0,009) u ¢u-
Opunorena (3,9 r/n vs. 5,2 v/n, p=0,012).

Y nanueHToB, rocnutanu3upoBaHHbiXx B OPUT,
yame HaOMIoMANNCh TPU3HAKK, XapakTepHBbIC IS
cuHapoMa aktuBaiuu Makpodaros: 48,8 % vs. 21,1 %
(p = 0,0003) maneHToB COOTBETCTBOBAIN KPUTEPHIM
A. Ravelli, 2005 [32] u umenu OGoiiee BBICOKHI Te-
ModaronuTapHsiii mHAeKc: Hscore [15] — 106 vs. 75
(» =0,000007), mo cpaBHEHHIO C TAITUCHTAMH, HE
Hy)KIaBmuMucsa B rocruranusanuu B OPUT.

Hetu, rocnutanuzupoBanusie B OPUT, game mo-
Jy4aJid Teparui0 BHYTPUBEHHBIM HMMYHOIJIOOYIUHOM
(53,7 % vs. 35,1 %, p=0,018), a 7 u3 44 nanueHToB
(15,9 %) HyXnmanuch B TIOBTOPHOM BBEICHHH TIIpe-

rmapara, dalie HCIIONb30BaNach BBICOKOIO3HASA TJIIO-
kokopTukoctepouanas teparmus (91,7 % vs. 70,5 %,
p =0,0005). IIpemaparsl aneTHJICAIUIUIOBON KHC-
JIOTHI WCHOJIB30BAIUCH B 00EHMX TPYIaX IMOCIE HOp-
Maju3aly KoaryJlorpaMMbl B TIEPHOJIE PEKOHBAJEC-
HEHIINH, TOTAa KaK Yy HETSHKENbIX NalMeHTOB, MpH
HE3HAUMTEJILHOM TIOBbIICeHUU Jl-muMmepa, JaHHBIC
rpernaparbl MOIJIU HKCIOJIb30BaThCS C TPOPUIAKTH-
YECKOW IIeNbI0 BMECTO IMPErnaparoB HU3KOMOJEKY-
nsgpHoro remapuHa. CpemHsAs TPOJOIKUTEIBHOCTD
TOCIHUTAIN3AINUN Y TMAlUEHTOB, MPOXOAMBIIUX Jicyue-
uue B OPUT, coctaBuna 20 gHeil, a y Tex, KTO He
HYXIaJICS B TOCHUTAIM3AlMU B OTJCIICHUC HHTCH-
CUBHOW Tepamuu, — 16 mHeir (p =0,043). Xapax-
TEPUCTUKN TAIMEHTOB O0EWX TPYHI IPEICTaBICHBI
B Tabm. 1.

s pacdera MPEIUKTOPOB TSDKEIOTO TCUCHUS
MBC-/] npoBeJieH aHau3 CEHCUTUBHOCTH, CHEIH (Y-
HOCTH M pacdera OTHOIICHHWs MaHCOB nudepeHiu-
pyrommx mokazatenei (Tabm. 2).

Tabnuuya 1 / Table 1

CpaBHeHMe XapaKTepUCTUK MALMEHTOB C AMATHO30M «MYNLTUCMCTEMHBIA BOCMANUTENbHbIA CUMHAPOM, aACCOLMMPOBAHHbI
c COVID-19, y aeteii», rocnuTann3nMpoBaHHbIX B OTAENEHME peaHnMaumum u nHTeHcuBHow Tepanuun (OPUT), n naumeHToB, He HyX-
[aBLUMXCS B TOCMUTANN3aALMN B OTAENIEHWE PeaHUMALMM 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

IMapametps! / Parameters OPMT /1CU BeIfIOOIP(I?/IJ / p
(n=284) (n=82)
Jlemorpadudeckue mokasarenu /
Demographics
Bospacr, mec. / Age, months Me [O; O,] 110 [66; 153] 84 [48; 129] 0,006
[on, myxckoit, n (%) / Gender, male, n (%) 51 (60,7) 48 (58,5) 0,775
Wnentupukanusa npeamecrsopasuieid nadpexauun COVID-19 /
Identification of prior COVID-19 infection
MLP, n (%) / PCR, n (%) 12/82 (14,6) 9/80 (11,3) 0,521
IgM, n (%) 28/57 (49,1) 24/72 (33,3) 0,069
IgG, n (%) 73/75 (97,3) 75/77 (97,4) 0,979
Cewmeitnblit koHTaKT, 77 (%) / Family contact, n (%) 23/31 (74,2) 32/53 (60,4) 0,199
KumHnyeckue npusHaku /
Clinical signs
Mopaxenue XKKT, n (%) / Gastrointestinal disorders, n (%) 68/83 (81,9) 57/79 (72,2) 0,138
Hesponornueckast cumnromaruka, # (%) / Neurological symptoms, 7 (%) 46/80 (57,5) 31/81 (38,3) 0,015
Coinib, 1 (%) / Rash, n (%) 56/78 (71,8) 67/78 (85,9) 0,031
Pecniupatopusie cumnToMmsl, 1 (%) / Respiratory symptoms, n (%) 47/81 (58) 33/81 (40,7) 0,028
Oteunstit cunnpom, n (%) / Edematous syndrome, 7 (%) 30/48 (62,5) 26/63 (41,3) 0,027
I'enatomeranus, n (%) / Hepatomegaly, n (%) 57/73 (78,1) 37/75 (49,3) 0,0003
Crutenomeranusi, n (%) / Splenomegaly, n (%) 43/72 (59,7) 16/75 (21,3) 0,000002
I'mnoronus/moxk, n (%) / Hypotension/Shock, 7 (%) 63 (75) 9 (11) 0,0000001
JlnutensHOCTH TMXOpaaku, AU / Duration of fever, days 8 (6; 11) 10 (7; 13) 0,064
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OkoH4aHue ma6n. 1 / Table 1 continued

ITapametpsl / Parameters OP(ZIZ /841‘)CU Belfloo IPCI/IUT / P
(n=182)
JlaGopaTopHbIe moKaszaTeu /
Laboratory indicators
Opurpountsl, 10"/ / Red blood cells, 10%/1 Me [Q; O.] 3,6 [3,3; 3,9] 4,0 [3,7; 4,5] 0,000000
Temorno6un, r/n / Hemoglobin, g/1 99 [91; 112] 110 [100; 119] 0,00001
Jleiixonuter, 10%1 / White blood cells, 101 Me [Q; O,] 18,6 [13,5; 23,1] 15,0 [11,4; 20,2] 0,026
TpombGouutsi, 10%/n / Platelets, 10%/1 Me [Q,; O] 149 [82,5; 436,5] 224 [139; 537] 0,0006
Tpombonutonenus, 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
®epputun, mxr/n / Ferritin, ug/l Me [Q; O,] 330 [92; 680] 226 [126; 385] 0,303
[Mossimenue dpepputuna, n (%) / Ferritin increase, n (%) 39/45 (86,7) 30/45 (66,7) 0,025
OO6uuit 6enok, r/n / Total protein, g/l Me [Q; O,] 52 [45; 60] 59 [53; 67] 0,0001
Anpbymun, /1 / Albumin, g/l Me [Q; O,] 28 [25; 32] 30 [27; 35] 0,009
Kpearuuun, mmone/xt / Creatinine, mmol/l Me [Q; O,] 60 [47; 77] 52 [40; 64] 0,027
®ubpunoren, r/n / Fibrinogen, g/l Me [O; O,] 3,9 1,9; 5,9] 5,2 [3,1; 7,4] 0,012
H-numep, ar/min / D-dimer, ng/ml Me [Q; O,] 2225 [1030; 3965] 1064 [586; 2200] 0,0002
Tpononun, nr/mn / Troponin, pg/ml Me [Q; O,] 20 [5; 122] 2,7 10,3; 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 n3MeHeHus /
Echocardiographic changes
5 (0
e s s 1) mag | emens | o
Muokapaut, n (%) / Myocarditis, n (%) 36/82 (43,9) 13/78 (16,7) 0,0002
[epukapaur, n (%) / Pericarditis, n (%) 27/81 (33,3) 19/79 (24,1) 0,194
JleueHue u UCXosl /
Treatment and outcomes

BBUT, n (%) / IVIG, n (%) 44/82 (53,7) 27/77 (35,1) 0,018
[TosTopHuoe BBexenne BBUL, n (%) / IVIG 2™ dose, n (%) 7/44 (15,9) 0 (0) 0,028
i:g;‘g:ﬁ:;?f:;’i’zf:"n“(ff/‘:;ma’ n (%) / 34/73 (46,6) 50/74 (67,6) 0,010
gfe*f;‘c’l‘;""t’ngCTepo“m"’ n (%) / 77 (91,7) 55/78 (70,5) 0,0005
I'UBII, n (%) / Biologics, n (%) 4/69 (5,8) 2/54 (3.7) 0,593

Ipumeuanue. I1IP — nonumepasnas nenHas peakuus; XKKT — xenynouno-kumeunsiii Tpakt; COD — cKOpOCTh OCENaHUS IPU-
tpouutos; CPb — C-peakrusnsrii 6eox; HLH — hemophagocytic lymphohistiocytosis (remodaronutapHsii TUM(OTHCTHOIINTO3);
MAS — macrophage activation syndrome (cuaznpom akTuBanuu mMakpodaros); BBUI' — BHyTpuBeHHOE BBEeICHHE HMMYHOIJIO0Y-
nuHa; MBIl — renno-nneHepHble Ononorumueckue npenapatel. 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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Tabnuya 2 / Table 2
MpeanKTOpbl TSXKENOro TEYEHUS MYNIBTUCUCTEMHOMO BOCMANUTENbHOrO CMHAPOMA, accoumupoBaHHoro ¢ COVID-19, y petei,
TPebyHoLLMX roCnMTanmn3aLmm B OTAENEHNE PeaHUMALMU U UHTEHCUMBHOM Tepanmm
Predictors associated with a severe course of MIS-C requiring the ICU admission

[Mapametp / Parameter Se Sp AUC OBHR(?; SZZHCI/II)) / p
E;ijcgﬁ)ngmhfgs ! 393 593 (0,54?471;6203,697) (1,22;’11,0) 0,016
g:‘sflllf’ / 718 14,1 - (0320;’?)1,94) 0,031
oo oo - oty | oms
gg;’;];/ 62,5 58,7 - (1712;‘;’1) 0,027
[ : wihy | 0w
o il B G
g}iﬁiff}?ﬁiﬁiﬁé 7.0 89,0 N (10,31‘;1’537,0) 0:000000
N f | oo
Leskocyien 164, 1071 69| 662 | o543 o600 2075 0.00004
gﬁ?ﬁgi’fgf’ﬁﬁi o 440 875 (0,536?50%731) (2,5?152,2) 0,000008
gg?lzz%,ﬁfgl/ 752 e (0,52’7?1)7,741) (1,73;’36,5) 0.000%
Ferrtin 40, 29| N2 sk oen 0559 00!
iﬁfflzlllwnn;;z;:%é/lrm : 48,1 75,0 (0,5209’;6105,695) (1,32;’75,5) 0,006
?ﬁfﬁgﬁfgﬁ ’g/f " 36 8l2 (0,5306’;620(,)699) (1’8?’120,0) 0,0007
¥f§§§1ﬁﬁH>l>(;,o iog/rrﬁn / 52,2 84,6 (0,521’;6%?822) (1,6;6’5)3,0) 0,006
Hscore >91 68,3 69,7 (0,630(3?%7,777) (2,55;’09,8) 0,000002
MAS2005 48,8 78,9 - 3,6 0,0003

’ ’ (1,8; 7,2) ’
Ipumeyanue. Se — 4qyBcTBUTENbHOCTh; Sp — cneuuduynocts; Ol — oTHomenue mancos; I — noBepuTenbHbId HH-
tepBai; CPB — C-peaktuBHblil Oenok; MAS — macrophage activation syndrome (CMHApPOM akTHBAanMH Makpo(daros).

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

MapameTpbl, CBA3aHHble C WMHTEHCMBHbIM remodarounto3om (HScore >91), npu MynbTUCMCTEMHOM BOCNANUTENIbHOM

CMHApOMe, accoummpoBaHHoM ¢ COVID-19, y neten

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

IIpusnak / Parameter Se Sp Og_IR(?; S(ZZ)LLCI/II)) / p
Slpkue ciamsucteie 06omouky nmonoctu pra / Bright oral mucosa 72,7 47,1 2,4 (1,1; 5,3) 0,035
Cyxue notpeckasmuiuecs ryosr / Dry cracked lips 63,0 65,7 3,3 (1,6; 6,5) 0,0007
Hleitnas numdanenonarus / Cervical lymphadenopathy 80,6 45,9 3,5(1,7;2,4) 0,0007
Oreku/spurema kucteit/cton / Hands/feet swelling/erythema 70,3 47,8 2,2 (1,15 4,3) 0,028
Orteunsrii cunapom / Edematous syndrome 66,7 65,3 3,8 (1,7; 8,5) 0,001
T'emaromeranust / Hepatomegaly 84,2 56,9 7,1 (3,2; 15,5) 0,000000
Crnenomeranus / Splenomegaly - - 3,7 (1,8; 7,6) 0,0003
Tpombouutonenus / Thrombocytopenia 63,3 63,3 3,0 (1,6; 5,7) 0,0008
TTosbimenue ACT / AST elevation 78,6 40,3 2,5(1,2; 5,2) 0,015
Muoxapaut / Myocarditis 45,5 84,4 4,5 (2,15 9,7) 0,00005
Iepukapnuaneueiit Beinot / Pericardial effusion 45,5 85,7 5,0 (2,3; 10,9) 0,00002
T'unotonus/mox / Hypotension/shock 63,3 74,7 5,7 (2,9; 11,2) 0,000002
JIro6oe mopakenue cepama / Any heart involvement 70,9 67,0 4,7 (2,4;9,2) 0,000002
Tocnuranuszamus 8 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 — 4yBCTBUTENBHOCTh; Sp — crnenuduunocts; Ol — oTHomeHnue nmancos; AV — 10BepuTEIbHBIN HHTEPBAT,
ACT — acnapraramunorpancdepasa; BBUI' — BHyTpuBenHoe BBenenne nMMmyHorso0yinuna; ['MBI1 — renHo-uHxeHepHble 61O-
noruueckne npenaparsl; OPUT — ornenenne peaHmManuy M MHTEHCHBHOH Tepanuu. Note. Se — sensitivity; Sp — specificity;
OR — odds ratio; CI — confidence interval; AST — aspartate aminotransferase; IVIG — intravenous immune globulin;

ICU — intensive care unit.

Posb remodarounroza kak npeiuMKTOpa TSKe-
ctu MBC-J1

[Mockonbky Hscore >91 panee unmeHTHOUIIMPOBAH
KakK IpeauKkTop Tspkenoro teuenuss MBC-/1, Obi1 mpo-
BeJieH aHanu3 cumnromoB MBC-/I, acconuupoBaHHBIX
C OTHM TOKazareneMm (Tadim. 3).

OBCYXIOEHUE

B nHamewm wucciaen1oBaHNM yCTAHOBIEHB! MPEIUKTO-
pbl TspKenoro TeueHuss MBC-JI, Takue kak mopae-
HUE CEPIIEYHO-COCYIMCTOW WM IEHTPaJbHOW HEPBHOU
CHUCTEM, HaJM4YUE PECIUPATOPHBIX M TeMOAMHAMU-
YeCKHX HapyIIeHWH, BBIPAKEHHBIH TeMOo(aromnuTos.
Boprneuenne cepneuHO-cOCYINCTON CUCTEMBI HMEIO
Mecto y 50 % manueHToB.

Iloxo:kue naHHBIE TPEACTABICHBI W APYTUMH HC-
CJIEJIOBATENIIMU, KOTOpBIE ONMCHIBAIOT TMOPAKEHHE
cepaua ¢ yactoroit ot 33 mo 67 % [5, 10, 22, 25].
OCHOBHBIMH CEPAECYHO-COCYAUCTBIMUA KIMHUYECKHUMHU
nposieinenussMu ipy MBC-/] Obuti 110k, HapyIieHHS
pUTMa cepAua, MOpaXEHWEe MHOKapla M Iepukapia
W Aujatanus KOpoHapHbIX aprepuii [36]. ['mmoronus

U LIOK B HAILIEM HCCIEI0BaHUU UMeNIu MecTo y 43,8 %
naredToB (75 % MaIMeHToB C TSKEITbIM TeUeHHEM
u 11 % — ¢ MBC-/] B Gonee nerkoit opme), 4to
COOTBETCTBYET JIaHHBIM JIUTEPATypbl, B KOTOPBIX TH-
MOTOHMA W IIOK onucansl y 32-76 % mnanueHToB
[6, 16-18, 21, 28, 31].

B Hamem wuccnenoBaHMH y HOETEH C  TKEIBIM
teuennemM MBC-J] ormeuanach 3HauuMO Oojiee BBI-
COKasl 4acToTa mopaxkeHusi Muokapzaa (43,9 %), dem
y ManueHToB C Oojee jerkoil ¢opmoi 3aboieBaHUS
(16,7 %).

Panee moxa3zaHo, dYTO TpU THKEIOM TEUCHHUH
MBC-JI mpu3Haku TOpa)xXeHHsl CEep/Iia BCTPEUAIOTCS
3HAUYUMO 4anie (mopaxeHnue Muokapaa — 110 50—60 %,
KOpOoHapHbIX aprepuii — n0 50 %) [13, 28, 38].

I'emodaromuTapHbIii CHHIPOM SBIISIETCS TATOTE-
HETUYECKOM OCHOBOW TsDKENbIX BapuantoB MBC-/I.
B namem uccienoBaHuM NpU3HAKK reModaromurap-
HOTO cHHApoMa OblIH 3aduKcupoBansl y 35,4 % naum-
€HTOB W Yallle BCTPEUANCh Yy MAlUEHTOB C TKEIBIM
TedeHnem 3aboneBanus (48,8 %). Cxoxas KapTuHa
ommcaHa W B Apyrux pabotax [9, 34]. B amepuxan-
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CKOM HCCJIEJOBaHWM YacTOTa reModarommuro3a y Tma-
IIHEHTOB C TspkenbiM TedeHneM MBC-J] cocraBuia
83,3 % [34].

C yTBepKIeHHEM, YTO MMOPAXKECHHUE CepIIla U TeMO-
(haronMTapHBIi CHHAPOM — BTO OJHU W3 OCHOBHBIX
(hakTopoB, onpeaensIIOmMux TsoKenoe Teaeaue MBC-/1,
COTNIAaCHBI W Japyrue wucciuemoarenu [6, 8]. Cpemm
(hakTOpOB, ACCOLIMUPOBAHHBIX C TSHKEIBIM TCUCHUEM
MBC-/I, tpebyromuMm rocrutanusanun B OPUT, or-
MEYaloT BO3pACT IAIMEHTOB CTapiie S5 JIeT W OIpe-
JIETICHHBIC JTAOOpaTOpHBIE MAapKEPHI, TAKUE KAK ITOBHI-
menue TpornonuHa, BNP, proBNP, ¢eppuruna, CPb
u Jl-mumepa, KOTOpble MOTYT OBITH TaKKe CBSI3aHBI
C TaKUMH KU3IHEYTPOXKAIOIIUMHU TIPOSBICHUSIMH, KaK
IIOK ¥ MHOKapAuaidbHas AUCHYHKIHUS [6].

B nenom psine uccnenoBanuii reMoaroiuTo3 omm-
can y 18-76 % namuentoB ¢ MBC-JI. Takoii pa3opoc
4acTOTHl TeMO(]aroUTapHOTO CHHAPOMa BO MHOTOM
CBSI3aH C Pa3HBIMU CIOCOOAMH OIEHKH remModaroiu-
TO3a U OTCYTCTBHEM BaJHINPOBAHHBIX TECTOB JJISl €T0
orerku y maruentos ¢ MBC-/] [9, 12, 33].

VY manuentoB ¢ MBC-JI onucansl peakue rerepo-
3UTOTHBIE MHCCEHC-MYTAIMH JIHOO0 B TeHAX MEPBUYHO-
ro remodaronuraproro ymuMmporucrtuonuroza (LYST,
STXBP2, PRFI, UNCI3D, AP3BI), nubo B TcHE
DOCKS, accoruupoBannom co BropuaabiM HLH [35].
OueBuIHO, YTO (PEHOMEH TeMO]aroluTo3a/CHHIPOMA
AKTUBAIIMHA MaKpO(aroB SBISAETCS JOCTATOYHO YaCTHIM
1 OYCHb Cephe3HBIM mposiBiennemM MBC-JI, gaTo mon-
TBEpXKIACTCS psAIOM uccienoBanuit [9, 12, 34].

Ha naHHBI MOMEHT HET CIeU(PUUECKUX KPUTEPH-
€B JUI OlleHKU reModaronuro3a B crpykrype MBC-/I.
MHorue aBTOpPBI MCHONB3YIOT paHee pa3paboTaHHEIE
KpUTEepUH IS IpyTuX 3a00JIeBaHMM, OJHAKO HACKOIb-
KO 3TO SBIICTCS KOPPEKTHBIM HE BIIOJHE H3BECTHO
[19, 32, 33]. TpebOyercs pa3pabOTKa WHIAUBHYaTHLHOTO
Habopa KpUTEPHEB JIJIsl OIIEHKH reModaronuTosa y mna-
uueHToB ¢ MBC-JI u ux Banuaanus [9, 34].

3AKNTIOYEHUE
MynbTUCHCTEMHBIN BOCIIAJIUTENbHBIA CUHAPOM, ac-
counupoBanuslii ¢ COVID-19, y nereit — Tsxkenoe

JKU3HEyTpoXKarolee 3aboneBanne, TpeOyrolee rocu-
tanmmsaruu B OPUT Gonee yeM B TIOJOBUHE CIy4acs.
NHTEeHCUBHOCTH I‘CMO(I)aI“OHI/ITO?:a U CBA3aHHBIC C HUM
MPU3HAKKH TIOPAXKEHHUSI CEPACUHO-COCYIUCTON CUCTe-
MbI SIBJISIFOTCSl OCHOBHBIMU TPEAUKTOPAMH TKECTH
MBC-/I. Tpebyercs pa3paboTka IHAarHOCTHYCCKUX
KpUTepHeB remModaronuro3a y namueHtoB ¢ MBC-J]
JUIsL CBOEBPEMEHHOM MapLIPyTHU3alMM IAUEHTOB
1 HasHadeHus UM dddexTuBHOM Teparmuu. B HacTos-
niee BpeMs BHJHUTCS TMEPCHEKTUBHBIM JIMHAMHUECKOE
MOHUTOPUPOBaHUE TeMo(arouTo3a Mmpu MOMOIIN Te-
ModaronurapHoro unaekca — Hscore.

OOMOJIHNTENbHAA NH®OPMALUA

Bxuag aBTopoB. Bce aBTOpbhl BHECHIM CyIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIICIIMH, IPOBEICHHE HCCIIe0Ba-
HUSL ¥ TTIOATOTOBKY CTaTbU, IIPOWIN U 0100pmim (PUHATBHYIO
BEPCHUIO TIepe[ IyOInKaIien.

Kondaukr uHTepecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBMU KOH(IMKTa MHTEPECOB.

Hcrounnk ¢QuuancupoBaHusi. ABTOPHI 3asBISIOT 00
OTCYTCTBUH BHEIIHETO (MHAHCHUPOBAHMS IIPU IPOBEICHUN
HCCIIEJOBaHNUS.
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SKCMPECCUA TUNOKCUA-UHAYUUBENIBHOIO ®AKTOPA KAK NMPEAUKTOP
PESUCTEHTHOCTU OPTAHU3MA NNABOPATOPHbIX XXUBOTHbIX K TMNOKCHU

©AE. Kum1, Eb. WycTos?, B.A. Kawypo >4, B.IN. [@aHanonbckuii!, E.b. KaTkoBa'
! BoeHHo-MeuumMHCKas akagemus uM. CM. Kuposa, Cankr-Tetep6ypr, Poccus;

2 Hay4Ho-KNMHMYEeCKMiA LLeHTp ToKcukonorum uM. akad. CH. fonnkosa MepnepanbHoro MeAMKO-OUON0MMYECKOTO areHTCTBa,
Cankr-letepbypr, Poccus;

5 CaHkT-MeTepbyprckuii rocyfapCTBEHHbIA NEAUATPUYECKMIA MEAULMHCKMIA YHUBEpCuTeT, CaHKT-MeTepbypr, Poccus;
* Poccuitckmid rocyaapcTBeHHbIl neparornyeckuit yuusepeutet uM. AN, TepueHa, CaHkT-Metepbypr, Poccus

Ana yumuposaHus: Kum A.E., WycTos E.B., Kawypo B.A., laHanonbckuit B.MN., KaTkoBa E.b. dKkcnpeccusa runoKcua-uHAyUnbenbHoro
baKTopa Kak NpeamnKTop Pe3UCTEHTHOCTM opraHM3ma 1abopaTopHbIX KUBOTHbIX K runokcun // Neamnatp. — 2023. - T. 14. — Ne 1. -
C. 61-71. DOI: https://doi.org/10.17816/PED14161-71

AkTyanbHoCTb. OIMH M3 K/OYEBbIX TPAHCKPUMLMOHHBIX PerynsTopoB, Onpeaensowmx yCTOMYMBOCTb OPraHM3Ma K rUmok-
UK, — TUNOKCUSA-MHAYLUMDenbHbIM dakTop HIF-1a, M3yyeHne ponn KOTOPOro B YCTOMYMBOCTM OpraHM3Ma K 3KCTpPeMasbHbiM
BO3[eNCTBMSAM MOXeT 060CHOBaTb HOBblE HANPABNEHUS B MEAULMHCKMX TEXHONOTUAX €€ MOBbIWEHUS.

Lenb uccnepoBaHusi — OLEHWUTb KOJIMYECTBEHHbIM BKNA4 YPOBHS 3KCMPECCUM rUnokcusa-uHayumbensHoro daktopa HIF-1a
B Pa3/MYHbIX TKAHAX NabopaTOpHbIX XXMBOTHbIX B MOBbIWEHWE YCTOMYMBOCTM KMBOTHbIX K BO3AEMCTBMIO TMUMOKCUMYECKOWM
TUMOKCUW.

Marepuansbl u MeToabl. ViccnenoBaHue BbiNOAHEHO Ha 6ecnopofHbix 6enbix N1abopaTopHbIX KpbiCaX, MOMYYEHHbIX U3 MUTOM-
HUKa «PannonoBo», Mmaccor 180-220 r. [lng npoBeaeHMs MCCNeLOBaHUS MpeaBapUTEIbHO XMBOTHbIE ObiM TECTUPOBAHDI
Ha WHAOMBUAYANbHbIA YPOBEHb YCTOMYMBOCTM K TUMOKCUM, YTO NMO3BOAMNO CHOPMUPOBATb IKCMEPUMEHTAsbHbIE TpyMMbl U3
BbICOKOYCTOMYMBBIX M HU3KOYCTOMYMBBIX K BO3LEWCTBUIO XMBOTHbIX. Y BCEX KpbiC oTOMpanu Buonoruyeckuin matepuan
(LenbHy KpOBb, NIa3My, TKaHW CepaLa, NevyeHu, Novek, roloBHOro Mo3ra), B KoTopbix MeTooM Real-Time-PCR onpegensanu
akcnpeccuio reHoB HIF-1a n TSPO (reH «AOMalLHero xo3amcTea»). M3 uccnepyemMoro matepuana Bblgensnam TotanbHyo PHK
mMeTonoM adduHHoM copbumn. CuHTes nepsoi uenn kKAHK, amnandukaumio, ¢ nocneayowmnM onpegeneHnemM ypoBHS 3KC-
npeccun reHa HIF-1o kpobic, nposoaunu metogom MNUP ¢ petekumen HakonneHus NpoayKTOB peakuuu B pexmnme peasibHoro
BpeMeHu (Real-TimePCR) ¢ nomolbto getektupytowero amnandukatopa CFX-96 (Bio-Rad, CLUA) n cneunduryeckmx npavime-
poB 1 30HA0B K reHy HIF-1a kpbic (AHK-CuHTes, Poccus). Cratuctnyeckas obpaboTka nonyyeHHbIX AaHHbIX OCYLLeCTBASIACh
METOAO0M AMCNepCcMoHHOro aHanmza ANOVA.

Pe3ynbratbl. YCTAaHOBNEHO, YTO YPOBEHb YCTOMUMBOCTM XKMBOTHbIX K TMMOKCUM B CYLLECTBEHHOM CTEMeHW onpeaensiercs ux
reHeTM4yeckMmm ocobeHHocTaMU. [laxke B YCNOBMUSX HOPMOKCMM IKCNPECCUS TeHa «AoMallHero xo3aictea» TSPO XMBOTHBIX
C BbICOKMM YpPOBHEM YCTOMYMBOCTM K TMMOKCMM C BbICOKOM CTEMEHbI AOCTOBEPHOCTM OTNMYANACb OT TAKOBOM Y HU3KO-
YCTOWYMBBIX XXMBOTHBIX (B MOYKax, MeyeHn u Mo3re — B cpeaHeM Ha 40-60 %, B cepaue — Ha 25 %). 3HaueHMs 3KCNpeccum
3TOr0 reHa, onpeaensieMoro B LEeNbHOM KPOBWU MM NiasMe, NO3BONSIOT AnddepeHunMpoBaTh rpynmbl XXMBOTHbIX NO YPOBHIO
YCTOMYMBOCTU K TMMOKCUU. AHANOTMYHOE COOTHOLIEHUE MEXAY XMBOTHbIMU C BbICOKOM M HU3KOW YCTOMYMBOCTLIO Habnoaa-
eTCs M B TKAHSX, NOMYYEHHbIX CPa3y MOC/Ie TMNOKCUYECKOro BO3AeNCTBMS. AHANN3 peakumMn CUCTEMbI TEHOMHOW perynsuum
Ha 3KCTpeMmasnbHOe BO34eNCTBME MoKasas, YTo oHa B 1,6—2 pasa noBbiWwaeT 3kcnpeccuio reHa TSPO B paBHOM CTeneHu BO
BCEX TKAH$IX, HE3aBMCMMO OT YPOBHS YCTOMUYMBOCTU XMBOTHbIX. ns reHa HIF-1a. 06Hapy>eHbl aHanorMyHble 3aKOHOMEepPHOCTH,
HO BbIPaYXEHHOCTb UX MPOSABNEHWUI UMeeT 6oNee CyLWeCTBEHHbIV M A0CTOBEPHbIM xapakTep. OCHOBHbIM OpraHoM, obecneuu-
BAOLLMM BbICOKMI YpOBEHb YCTOMUYMBOCTU K TMMOKCUM, CBA3AHHBIM C 6a30BOM (B YCNI0BUSAX HOPMOKCKM) 3kcnpeccuein HIF-1a,
SBNSIETCSA TONI0OBHOM MO3T. DKCNpeccus B HEM TMMNOKCUS-uHAyumbenbHoro daktopa 6onee yem B 300 pa3 npeBbillaeT 3KC-
Npeccuio reHoB «A0MaLUHero X03aMcTeay. BTopoi no 3HaYMMOCTU OpraH — neyeHb, akTUBHOCTb 3KCNpeccun B KoTopon HIF-1a
6onee yeM 15 pa3 npeBblWaeT 3KCNPECCUIO TEHOB «AOMALLIHEro X034UCTBa.

3akntoueHue. Bbicokuii ypoBeHb 6a30BOM 3KCNPECCUMM TPAHCKPUMUMOHHOrO daktopa HIF-l1o B noBCeAHEBHbIX (HOPMOKCHU-
YeCcKMnx) YCNOoBUSAX MOXET ObiTb MPeANKTOPOM BbICOKOrO YPOBHS YCTOMUYMBOCTU AAHHOMO XXMBOTHOrO K runokcun. BepostHo,
ANS MOBbIWEHNS YCTOMYMBOCTM OpPraHM3Ma K SKCTPeMasbHbiM BO3AENCTBUAM LienecoobpasHo MCMonb30BaTb MeAULMHCKUE
TEXHOO0rMK, NOBbILWALWME YPOBEHb 3KCNpeccumn HIF-1o. B NOBCeAHEBHbIX (HOPMOKCMUYECKMX) YCIOBUAX B KHOUYEBbIX TKAHAX —
rofIOBHOM MO3re, NeYyeHu, MMoKapae

KntoueBble cioBa: runokcus; runokcus-uHayunbenbHbli GakTop; MHAMBUAYANbHbIW YPOBEHb ycTOMYMBOCTH; Real-Time-PCR.
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OF THE RESISTANCE OF THE ORGANISM OF LABORATORY ANIMALS
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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-1a 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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AKTYAJIbHOCTb

K HacrosimeMy BpeMeHHM W3BECTHO, YTO OIHUM W3
KJIFOYEBBIX TPAHCKPHUIIIIUOHHBIX PETYISITOPOB, OIpe-
JEJSIIOUINX YCTOMYMBOCTh KIIETOK OpraHu3Ma K TIH-
TTOKCHH, SIBIISIETCSI THIIOKCUS-MHIYIINOCTBHBIA  (aK-
Top 1 ampda (HIF-la), BOBICUEHHBI B HHIYKIIHIO
TPAHCKPUIIIIMA TEHOB IJIMKOJIM3a W TPAHCIOPTEPOB
[JTFOKO3BI, T€MOII033a, aHI'MOTeHe3a, 00pa3oBaHUs OK-
CU/a a30Ta, aHTHOKCHUJAHTHOM 3aIluThl, paboThI Kile-
TOK SHAOTENHUS, HAAIMOYEYHUKOB, aIpPEHOPEIENTOPOB,
POCTKOBBIX (haKTOPOB, IPOIECCOB alloONTO3a pPEereHe-
paruu. CrotictBa HIF-1a mocrarouHo moapoOHO pac-
CMOTpPEHBI B psae 0030poB [5, 6, 8, 9, 15, 21, 24].
Tpaguuumonno HIF-1a u3yyaercs npu pa3inuyHbIX BU-
JaX TUMOKCHYECKUX, HIIEMHUYECKH-pernepdy3noOHHBIX
TIOPKEHUAX, 3a00JICBAHMSIX CEPIIEYHO-COCYIUCTOM
CUCTEMBI, TIOYEK, HEWpOJereHepaTuBHBIX 3aboJieBa-
Husx [2, 7, 10, 14, 20, 23, 25, 26]. B nocnennue
JecATuaeTus: akueHt B uccnenoBanusx HIF cmectun-
cs B 00JIacTh OHKOJIOTHIH, TJ¢ OH B YaCTHOCTH pac-
cMaTpuBaeTcs Kak (PaKTOp YCKOJb3aHHUS OIyXOJH OT
XUMHUOTEPANEBTUUECKOTO WIH PAIUOTEPANeBTUYECKOTO
BozaeicTBus [4, 13, 16, 22].

N3BecTHO, 4TO B YCIOBUSX JKCTPEMAbHOTO TH-
MTOKCHYECKOTO COCTOSHUS (KpaTKOBpEeMEHHOE MpeObl-
BaHUE KPBIC CPEIHEYCTOMYMBON JrHUM Wistar Ha BbI-
core 12 KM) IPOUCXOAUT CTATHCTUYCCKU JJOCTOBEPHOE
noBelieHue skcrpeccun HIF-lo B moukax u cepaue
Y CHIDKEHHE B OpTraHax, IJie SKCIPECCHs dTOrO TpaHC-
KPHUITLIMOHHOTO (haKTOpa B YCIOBHIX HOPMOKCHHU ObLIA
MOBBIIICHHON, a UMEHHO B Mo3re u nedeHu. [Ipudem
B MEHEE SKCTpPEeMalbHBIX yCIOBUsX (BbicoTa 8—11 KM)
€ro DKCIPECCHs B TEYCHH IOBBINIANACh, a B TKaHIX
MO3ra CHW)KCHHE B pa3HOW CTEMEHH OTMEYaIoCh
B IIMPOKOM JMAIa30He BHICOT — OT 6 mo 12 km [11].

YcTONUMBOCTh Opranu3Ma K FUIMOKCUH BO MHOTOM
OTIpe/IeNIIeT U YCTOWYMBOCTh K JPYTUM KPUTHUYECKH
3HAYUMBIM BO3JICUCTBHAM (THUIIEPTEPMUS, THUIIOTEP-
MHusI, THUIEpOapusi, HOHUZUPYIONNE H3IYyUCHHS, XH-
Muueckue BemecTBa u np.) [17, 19, 27]. Ognako
KOJIMYECTBEHHOU OIICHKU 3TOTO BIUSHUS B H3y4eH-
HOHM Hamu JUTepaType OOHAPYKUTh HE YAAIO0Ch, YTO
MOCTYXUJIO OCHOBAaHUEM [JIsl BBITIOJHEHUS JTAHHOTO
HCCIIeI0BaHUS.

Lenv uccreooganuss — OLECHUTH KOITMYECTBEHHBIH
BKJIAJ] YPOBHS SKCIPECCUU THITOKCHSI-WHIYITUOSITHBHOTO
¢akropa HIF-1o B paznuduHBIX TKaHSIX J1a00paTOPHBIX
JKUBOTHBIX B TIOBBIIICHHE YCTOWYMBOCTH IKHUBOTHBIX
K BO3JICMCTBUIO 3KCTPEMAJIbHON TMIIOKCUYECKON TI'H-
nokcuu. JIOCTIKEHUE TOCTaBJICHHOM IEIu IO3BO-
JUT OOOCHOBATh HOBBIC IMATOTCHETHYECKHE TOIXOMIBI
K JMarHOCTHKE M KOPPEKIMH YPOBHS YCTOHYMBOCTH
K HEOIarompusTHBEIM BO3ICUCTBHSIM JKCTPEMAJLHOTO
Juana3oHa MHTEHCHUBHOCTH.

MATEPWANbI U METOAbl

JlaGopaTopHble :KMBOTHBIE U MX coO/Aep:KaHHe

B wucchenoBaHnn MCHONB30BaIM 310POBBIX HEH-
HEHHBIX OCITbIX KPBIC-CAMIIOB C MACCOH TeJla Ha Hayallo
uccnenoBanus 180220 r, moCcTynMBIIMX U3 TUTOMHU-
Ka J1TabopaTopHBIX XKUBOTHBIX «PammonoBo» (Jlenun-
rpajckas 06j7.) B OJHOM IIPHBO3€, C BETEPHUHAPHBIM
CBUJICTEILCTBOM, U MPOIIECAIINX 14-THEBHBIN KapaH-
THH. B TeueHwe kapaHTHHA TIPOBOIMIN €KEIHEBHBIN
OCMOTp KaXIOTO J>KHBOTHOTO (ITOBEACHHWE M OOIIee
COCTOSIHME), TBAXKIBl B JEHb KMBOTHBIX HAOIIONAIH
B KJIETKax (3a00JieBaeMOCTb M CMEPTHOCTB). KpbICHI
COJIEpKAJINCh B CTAHJAPTHBIX YCIOBHSAX B COOTBET-
CTBUM C TIPUHIUIIAMHA HaJJIeKalled J1adopaTopHOM
NPaKTHKK ' B YCIOBUSIX CepTUDUITMPOBAHHOTO BUBAPUS
B KieTKax mo 5—10 royioB, mMpu KOHTPOIUPYEMBIX yC-
JIOBUSAX OKpy»Karouiei cpensl (Temneparypa 22 +3 °C
U OTHOCHTEJIbHAs BJIaXHOCTh Bo3nyxa 30-70 %, cse-
TOBOHW peXHUM — JIeHb/HOYb, 12/12). [luTanue »*uBOT-
HBIX OCYIIECTBISUIOCH TIOTHOPAIMOHHBIM KOMOWHUPO-
BaHHBIM KOPMOM IS TPBI3YHOB, KOPM U NMUTHEBAs BOAA
MPEJOCTABIUINCh JKUBOTHBIM B pEXHMME CBOOOAHOIO
JocTymna 0e3 orpaHHYeHU. YXOJ 3a )KUBOTHBIMH U UX
KOpMJIEHHE OOeCTIeUMBAIIM TPOIIEIINE CIEIHAIbHOE
oOy4yenne COTpyAHHUKH. JJI1 MapKHPOBKH >KMBOTHBIX
UCIIOJIB30BAJIM CIIUPTOBOM PacTBOpP NMUKPHUHOBOM KHUC-
70Tbl. COMOCTaBUMOCTb JIKCIEPUMEHTANBHBIX TPy
o0ecrneunBaiy paHJIOMH3AIMEH KUBOTHBIX, TPU3HAH-
HBIX TOAHBIMH IS BKIIOYEHHUS B HCCIEIOBAaHNE.

HccnenoBanne BBIOMHSINA B COOTBeTCTBUMHU ¢ Ha-
[IHOHAIBHBIM cTaHaapToM Poccuiickoit Meneparinm?,
npukazoM Mun3npaBa Poccun®, cornmacHo yTBepxk-
JNIEHHOMY THCHbMEHHOMY TIPOTOKOITY, OJOOPEHHOMY
JIoKallbHOU OmosTnyeckoii komuccuerr HKI[T ®MBA
Poccun.

Ju3aiin uccienoBanus

Jns mocTrKeHUs TIOCTABJICHHOW IEeNM BBITIOTHE-
HO MOJICJIMPOBAHUE JKCTPEMalIbHON THIOKCHYECKOU
TUMIOKCUU B Tpynmnax JjgabopaTOpPHBIX IKUBOTHBIX,
JOCTOBEPHO pPa3iMYaloOlIUXCsl [0 YPOBHIO yCTOHYH-
BOCTH K 3aJlaHHOMY Bo3jeiicTBUI0. |15 3TOTO TIpO-
menmue 14-HeaenpbHbIH KapaHTHH Oenble Oecropo-
Hble Kpbickl (40 roioB) B (OHOBOM HCCIETOBAHUU
NpeaABapuUTCIIbHO TECTUPOBAJIMCHL Ha YCTOI\/'ILII/IBOCTI)
K THUIOKCHH (TI0 KPUTEPHIO PE3EPBHOTO BPEMEHU MIPU
BO3JIEHCTBHH TPEACIHbHO MEPEHOCUMOU THUITOKCHYe-
CKOHl THUTIOKCHH).

' TOCT 33044-2014 ot 01.08.2015 «IIpuHuuns! Ha IexKaLIeH 1abo-
paTOPHON IPAKTUKI.

* Hanunonansuslii cranpapt PO. TOCT P-53434-2009 «IIpuHiyms
HaJyIexallei 1abopaTopHON MPaKTHKNY.

’ Tlpuka3 Munsapasa Poccun or 01 ampenst 2016 r. Ne 199u
«O0 yTBepXACHUH IPABHII HaIJIe)KaIeH 1a00paTOPHOM MTPAKTUK .
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s TecTupoBaHHSA MHIUBHMIYaJIbHOTO  YPOBHS
YCTOMYMBOCTH K THIIOKCHH >KHBOTHBIE TOABEPTaJINChH
OapokaMepHOMY THIIOKCHYECKOMY BO3JEHCTBHUIO ITy-
TeM mnoabema B Oapokamepe Ha Bbicoty 11500 M.
CxopocTtb ogbema 120—-180 m/c (Tipu Takoii CKOpOCTH
y JKUBOTHBIX IPAKTHUYECKH HE BKIIIOYAIOTCSI CPOYHBIE
aJlanTallMOHHBIE peakiuu). Peructpupyemsiii moka-
3arelb — BpeMs MOSBJIEHUS BTOPOrO AaroHajabHOIO
Broxa (pesepBHoe BpeMms, 1,), MOCIE YEro >KUBOT-
HOE€ «CIIyCKaJIOCh» C TOH K€ CKOPOCTBIO 10 YPOBHS
HOpMOOapuu. AHATU3UPOBATACH YACTOTHAS KpUBas
pacnpeneneHusl KUBOTHBIX 0 PE3EPBHOMY BpPEMEHU
npeObiBanus Ha Tuomaske. [lodydyeHnas kpuBas acuM-
METpUYHA U CMEIIEHa BJIEBO (UTO OTPakaeT CTEleHb
IKCTPEMAJIbHOCTH  THUIIOKCHUYECKOTO  BO3JCHCTBUS).
JI71s1 HU3KOyCTOMYMBBIX KUBOTHBIX [10KA3aTelb PE3EPB-
HOTO BPEMEHH COCTaBJsUI MEeHee 3 MHH, JUIsl BBICOKO-
YCTOHYMBBIX OH JOJKEH ObITh Oonee 9 muH. [Ipensa-
PUTENBHOE TECTHPOBAHHE IO3BOJIMIO C(HOPMUPOBATH
4 sKcrepUMEHTaJbHbIE TPYIINbl IO 5 XUBOTHBIX, U3
HuX ABe rpynnsl (1 u 3) BKIouanu B ceds )KMBOTHBIX
C HU3KHUM yYpOBHEM YCTOHYHMBOCTH K TMIIOKCHH, U JIBE
(2 m 4) — c BBICOKHM ypOBHEM ycTOWMUMBOCTH. Uepes
12—-15 gHell mocne TECTHUPOBAHUS UCXOJHOTO YPOBHS
YCTOMYMBOCTH K THITOKCHH aHAIM3UPOBAJIACH IKCIIPEC-
cus uccaenyemuix reHoB HIF-1o u TSPO B o0pa3nax
TKaHel J1abOpaTOpHBIX KMBOTHBIX (TU1a3Ma, LeJIbHas
KpPOBb, IOYKH, MEYEHb, CEPIALEC U TOJIOBHOM MO3T),
OCYIIECTBIISICS 3a00p OHMOJIOTHMYECKOTO Marepuaia
st [T P-uccnenoBanus. Y KUBOTHBIX Tpynmn 1 u 2
o0pa3upl TKaHel 3a0upajnch B HOPMOKCHUYECKUX YC-
noBusiX (0€3 THIOKCHMYECKOTO BO3/ACHCTBHUS), B IPYIl-
nax 3 u 4 — cpasy nocjie npekpamieHusi Bo3IeHCTBUA
Ha YKUBOTHBIX YMEPEHHON THIO0APUIECKON THIIOKCHH
(mombeM Ha BeicoTy 7000 M co ckopocThio 150-165 M/c,
npeObiBanne Ha BbicoTe 30 MUH, COYCK A0 YPOBHS
HOPMOKCHHU CO CKOpOCThiO 150 M/c).

Memoouxa usyuenus dKcnpeccu 2UNOKCUs-uHOy-
yubenvrnozo gakmopa HIF-la 6 omeem na sxcmpe-
ManvHoe go30eticmsue. Cpazy ke MOCe MPEeKPaIIeHUs
TUIMOKCUYECKOTO BO3ICHCTBHS KMBOTHBIX BBIBOIWIN

Mparimepbl 1 30HAbI na Real-TimePCR
Primers and probes for Real-Time PCR

13 JKCIEPHMEHTa METOAOM [eKaluTaluu, U 3adupa-
JTU y HUX 00pa3ipl LEIbHONH KpPOBH, IMOYEK, MEYeHH,
cepAua u roioBHOro mMosra. I1poObl 3amMopakuBaInuch
B KHUJIKOM a30T€ W XPaHWIUCh 10 BBINOJIHEHUS HC-
CIICIOBaHMS B HHU3KOTEMIICPATypPHOM XOJOAMJIBHUKE
pu temrreparype —140 °C. Korrponem ciyxwmim aHa-
JIOTHYHBIE >KUBOTHBIE, TIOMEIIaeMble B pabOTaoNIyI0
Oapokamepy 0Oe3 repMeTH3alMK U BO3JACHCTBUs HeOa-
TONPHUATHOTO (hakTopa («XOJ0CTON MPOrOH», MO3BOJIS-
IOUIMHA CHU3UTh 3HAYMMOCTb CTPECCOBOro (hakropa Ha
KUBOTHBIX). W3 mccaemyeMoro mareprania BBIACISIH
torambHyto PHK wmeromom ad¢guuHON copOumm Ha
YacTULAX CHJIMKAaresias COIIACHO IPOTOKONY IPOM3-
BOJOUTENS K KOMIUICKTY PEareHTOB IJIsl 3KCTPAKLUHU
PHK/IHK wu3 KIMHWYECKOTO MaTrepuaia «AMILIH-
[Ipaiim PUBO-cop6» (MutepJlabCepBuc, Mocksa).
Cunre3 mnepBoil nenu kJIHK mnpoBogmmu cormacHo
yKazaHUsM HMHCTpyKUuu «Komruiekra peareHToB s
nonyuenust k/JIHK na marpune PHK PEBEPTA-L»
(UuaTepJla6Cepsuc, Mockga).

AMITTMQUKALUIO, € TIOCICAYIONIMM Ompejene-
HUEM YpPOBHs 3Kcmpeccuu reHa HIF-lo Kpeic, mpo-
Boguiu MeromoM IIIIP ¢ nmerekmueidl HaKOILICHHS
MPOAYKTOB PEAKLMH B PEKUME PeasbHOr0 BPEMEHHU
(Real-TimePCR, USA) ¢ moMomipio JeTEeKTHPYIOIIETO
ammmudukaropa CFX-96 (Bio-Rad, CHIA) u cnenu-
¢uueckux mpaikMepoB U 30HAOB K reny HIF-1o KpbIc
(AHK-Cunres, Poccus). Ilpaiimepsl anst mocienosa-
tensHOCTEH HIF-I0o 1 TSPO (TeHy «IOMAIIHero XO-
3sicTBa») OBLTM TOAOOpPaHBI C TOMOIIBIO IMPOrpam-
Mbl VectorNTI. Ilocimenosarensnoctn MPHK HIF-1a.
u TSPO Obumn B3aTel B 0a3e ganHeix NCBIGenBank
n cuaTesupoBanbl pupmoir OO0 «/IHK-Cunresy,
Mocksa (tabm. 1).

Craguro ammumpurauun xJAHK HIF-Io xpsic
B PEKUME peaJlbHOr0 BPEMEHU MPOBOAMIN B 25 MKI
cmecu: TP Gydep (x10) — 700 mmons Tpuc-HCl,
pH 8,6; 25 °C, 166 mmoins (NH,),SO,, 25 mmons MgCl,,
0,2 mmone dNTPs, Tag — monuMepasa, Ha JACTCKTH-
pytomieM amiuudukarope CFX-96 (Bio-Rad, CIIIA).
VYenosust mposeaenus: ammuipukanun kK AHK HIF-1ao

Tabnuua 1 / Table 1

Vccnenyemasi MUILICHD /
Target under study

ONUTOHYKJICOTH/IHBIC TIpaiiMepbl U 30HbI /
Oligonucleotide primers and probes

T'en HIF-1o./
HIF-1o gene

HIF la F: 5-ACTCATCATGACATGTTTACTAAAGGAC-3
HIF_la_R: 5-TGTCAAACGGAAGATGGCAG-3
ZHIF la: 5-ROX-TCACCACAGGACAGTACAGGATGCTTGC-BHQ1-3

I'en «pomaminero xo3sii-
ctBay» kpbicsl TSPO /
TSPO rat “housekeeping”
gene

TSPO_F: 5-AGGCTGTGGATCTTTCCAGAAC-3
TSPO_R: 5-GGCTGGGCACCAGAGTGA-3
ZTSPO: 5-FAM-CAATCACTATGTCTCAATCCTGGGTACCCG-BHQI1-3
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¢ npatimepamu HIF-10, F/HIF-1o. Ru 3012 ZHIF-10:
95 °C — 15 mun; 3arem 50 muknos: 95 °C — 30 c,
65 °C — 50 ¢, 72 °C — 30 c.

KomuuectBo wmccnenyembix  kJIHK — (komuitHbIx
JHK, momyuennsix n3 PHK myrem oOparHo#i TpaHc-
KpUIIun) B o0paslax pacCUUTHIBATU IIYTEM OTpee-
Jienusi noporoBbix ukiIoB ITHP. Jlyist oueHku ypos-
HA dKcrpeccun reHa HIF-lo B KauecTBe CTaHIapTa
CpaBHEHHUs ucnonb3oBaics reH 7SPO, skcrpeccus
KOTOPOTO CUUTAaeTCs CTaOWIBHOW [UIsl KHUBOTHOTO.
Hopmanuzanuio konmmdecTBa M3y4aeMbIX TPaHCKPHUII-
ToB K 00mmemMy xonuuectBy k/IHK B mpobe npoBoanin
¢ nomotnibto otHouieHus: HIF-10/TSPO.

Kputepun BriroueHus: OecriopojHble laboparop-
HBIE KpBICBI — CaMIlbl MAaccoid Ha Hayajlo HCCIeNo-
Banus 180-210 1, y KOTOPBIX 3a Nepro] HaOIIOMeHUS
(xapanTun 14 nueit mwiroc 12—15 gueit nocne GoHOBO-
ro TECTHPOBAaHUs YCTOMYMBOCTH) HE BBISBICHBI MPH-
3HAKH KaKoro-JnOo 3a00JIeBaHus, U PaHIOMU3NPOBAH-
HBIE 10 YPOBHIO YCTOWYMBOCTH K THMIIOKCUM B OJHY
W3 YEeTBIPEX 3KCIIEPUMEHTAIbHBIX IPYMII 110 MPU3HAKY
MOJIIPHOCTH YCTOMYMBOCTH OpraHu3Ma K 3KCTpeMallb-
HOMY BO3ICHCTBHUIO.

Kpurepuu HEBKIIOUEHHUS: >KMBOTHBIE, Y KOTOPBIX
B mporecce (POHOBOTO TECTHPOBAHHUSA YCTONYMBOCTH
ObUT BBISIBIICH CpPETHHI YpPOBEHb, HE ITO3BOJISIOIIUIA
OTHECTH MX K KAaTeropuu YCTOWYMBBIX HJIM HEYCTOM-
YUBBIX K T'MIIOKCHH.

Kpurepnn uCKIIOYEHUS: )KUBOTHBIE, Y KOTOPBIX BO
BpeMsi TIepro/ia HAOMIOCHHsT OBUTH BBISIBIICHBI JIIOOBIE
NpPU3HAKU KaKoro-aubo 3abosieBaHusl.

Panoomusayuss XKMBOTHBIX Ha TPYNNbl IPOU3BO-
JWIach CIy4yallHBIM BBIOOPOYHBIM METOAOM U3 chop-
MHUPOBaHHbIX OJIOKOB JKMBOTHBIX C BBICOKUM WJIU
HU3KUM YPOBHEM HHJMBHUIYaJIbHONH YCTONYMBOCTH
K THUIIOKCHH.

MeToabl CTATHCTHYECKOT0 aHAJM3a JAHHBIX

CratucTndeckyro 00paboTKy MOJIYYEHHBIX pe3yib-
TaTOB MPOBOJAMIM B MPOrpaMMHOMN cpejie IMmpoleccopa
tabmuu Excel ¢ momompio makera mpUKIagHbIX TPO-
rpaMM «AHaIHU3 JAHHBIX» METOIOM JHCIIEPCHOHHOTO
ananm3za ANOVA. Paznmuuus Mexmy TpyIImamMu oIle-
HUBaJlU 10 F-KPUTEpUIO NpPU YPOBHE 3HAYMMOCTH
p <0,05.

PE3YNbTATbI

PesynpraTtel  ompezeneHUs  OKCIIPECCHUH  TEHOB
HIF-1oo » TSPO B TNOJAPHBIX 1O YPOBHIO YCTOHYH-
BOCTHU K TUIIOKCUU TPYMIAX >KUBOTHBIX MPEICTABICHBI
B Tabm. 2—4.

st hbuHaTBEHOM OLIEHKHW dKCIpeccuu TeHa HIF-1o
OBLIO BEITIOTHEHO €r0 HOPMHPOBAHHUE IO IKCIIPECCHU
reHa «JIOMaIlIHero xossiiicrBay TSPO (tabim. 4).

Anann3 ma"HHBIX Ta0m. 2-4 MOKa3bIBAE€T, 4YTO
YPOBEHb yCTOMYMBOCTH JKUBOTHBIX K THIIOKCHUH

Tabauua 2 / Table 2

Jkcnpeccus reHoB TSPO B pa3HbIX TKaHSIX B HOPMOKCUYECKMX YCII0BUAX M NOC/Ee BO3AENCTBUS TMNOBGapruyecKoi rMnoKCum y Xu-
BOTHbIX C Pa3HblM YPOBHEM YCTOMUMBOCTM K TUMOKCUM, ThiC. KoMK, 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

Hopmoxcust (Beicota 0 m) / VYwmepennas runokcus (Beicora 7000 m) /
. Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Tkaup / Tissue ; /
HY /LR BY /HR Pa3ITHA HY /LR BY / HR Pa3TIHHA
differences differences
[1na3ma xposu / +125 %, +167 %,
Bloodplasma 3,2+0,7 7,2+0,6 p=0,002 5,6 £1,0 15,0+ 0,9 p=2-10"
LenpHas KpoBb / +78 %, +78 %,
Wholeblood 165+5 203 +6 p=1-10" 325+13 581 + 18 p=5-10°
IMoukwu / +49 %, +48 %,
Kidneys 3440 + 53 5122 + 57 p=3-10° 6881 + 134 10205 + 88 p=2-107
Ileuens / +52 %, +72 %,
Liver 980 + 35 1490 + 21 =910 1967 £ 42 3383 + 151 =410+
Cepnue / +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 =510+ 495+ 29 719 + 26 p=4-10"

IIpumeuanue. T'pynmsl )xuBoTHBIX: HY — HU3KO0ycTOIYMBEIE K rHnokcHy; BY — BbicokoycTolunBbIie K runokcun. Note. Groups of animals:

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

Jkcnpeccus reHa HIF-1o B pa3HbiX TKaHSX B HOPMOKCMYECKMX YCNOBUSIX M MOC/TE BO3LEWCTBMS rMNobGapuyeckon rmnokcmu
Y )XMBOTHbIX C pa3HbIM YPOBHEM YCTOMUMBOCTM K FUMOKCUM, TbIC. KONuit, 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

Hopwmoxcust (Beicota 0 M) / VYmepennas runokcus (Beicora 7000 m) /
. Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Txanb / Tissue ; ;
HY /LR BY /HR basamm HY /LR BY / HR basamt
differences differences
[Tna3zma xpoBu / +820 %, +597 %,
Bloodplasma 0.6:£0.1 6,1+0,6 p=5-10"* 0,401 29,622 p=2-10"*
/ 0, 0,
man Do 10442 32847 pff, . 6802+582 | 18586+ 1151 pil?_ e
IToukwu / +229 %, +62 %,
Kidneys 1924 + 49 6338 £ 53 p=7-10" 6001 + 62 9735+ 774 p=8-10°
1_[ / 0, 0,
cuetb 11385 + 399 29030 + 117 155 %, | 97692 + 1953 | 228238 + 12419 33 %,
Liver p=3-10 p=4-10
Cepaue / +98 %, +130 %,
Heart 4940 + 326 9785 + 216 p=6-10° 10057 £ 170 23185 £ 215 p=1-101
Mosr / 9 -809
o3t 50583 £2722 | 121308 + 4362 140%, 171393 £8220 | 32663 + 1428 —80%,
Brain p=4-10 p=5-10

Ipumeuanue. I'pynnsl KUBOTHHIX: HY — HHU3KOycTOHUMBEIE K TUIOKCUU; BY — BbIcOKOycTOUMBEIE K TUnOKcuu. Note. Groups of
animals: NR — low resistant to hypoxia; HR — highly resistant to hypoxia.

Tabnuya 4 / Table 4

YpoBeHb 3kcnpeccun reHa HIF-1o B pa3Hbix TKaHSX B HOPMOKCUYECKMX YCIOBUSX M NOC/Ie BO34ENCTBMS rMnobapmyeckomn rmnokcmm
Y )KMBOTHbIX C pa3HbIM YPOBHEM YCTOMUMBOCTM K FTMMOKCMM, HOPMUPOBAHHbIM MO aKTMBHOCTM reHa TSPO, oTH. ea., M m

The expression level of HIF-1a 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

Hopwmoxcus (Bercota 0 M) / Ymepennas runokcus (ssicora 7000 m) /
. Normoxia (height 0 m) Moderatehypoxia (height 7000 m)
Txanp / Tissue ; ;
HY /LR BY /HR Pas M HY /LR BY / HR PasTHiuA
differences differences
[lna3ma 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"
IenpHas 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°
IToyku / +121 %, +9 %,
Kidneys 0,56 = 0,04 1,24 £ 0,02 p=4-10° 0,87 £0,02 0,96 £ 0,08 =039
Ileuens / +68 %, +35 %,
Liver 11,62 + 0,08 19,50 £ 0,30 =410 49,7+0,2 67,4+ 0,8 p=1-10°
Cepaue / +64 %, +89 %,
Heart 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=2-107

Ipumeuanue. I'pynnsl )xuBoTHBIX: HY — HU3KOycTONHYHMBBIE K THIIOKCHH; BY — BbIcOKOyCTOITUMBBIe K THIIOKCHH. Note. Groups of
animals: NR — low resistant to hypoxia; HR — highly resistant to hypoxia.

B CYIICCTBEHHOM CTCIICHU OMPECISICTCS UX TeHEeTUYe-
CKUMHU 0COOCHHOCTSIMU. Jlaxe B yCIIOBUSX HOPMOKCHH
skcnpeccus reHa TSPO «IOMAaIIHEro X03sMCTBa Ku-
BOTHBIX C BBICOKUM YPOBHEM yYCTOWYMBOCTH K THIIOK-
CUU C BBICOKOW CTETICHBIO JOCTOBEPHOCTU OTIMYACTCS

OT HHU3KOYCTOWYMBBIX KHBOTHBIX (B IOYKaxX, MEYEHU
u mo3re — B cpeaHeM Ha 40-50 %, B cepaue — Ha
25 %). BaxxHo, 4TO nake 3HAYEHUS IKCIPECCHU 3TOTO
reHa, OIPEesIeMOro B LIEJIbHOW KPOBH WIH ILIAa3ME,
no3BossieT Qg depeHIUpoBaTh TPYIIIbI JKHBOTHBIX 110
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YPOBHIO YCTOMYMBOCTH K TUMOKCUHU. MHTEpecHO, 4TO
AQHAJIOTUYHOE COOTHOIIICHUE MEXIY KUBOTHBIMHU C BEI-
COKOM M HHM3KOW yCTOMYMBOCTHIO K THIIOKCHUU HAOJIIO-
JAeTCsl U B TKAHSX, MOIYYEHHBIX Cpa3y MOCJe TUIOK-
CHUYECKOTO BO3JEHCTBHSI. AHAIN3 PEaKIUH CHCTEMBI
TEHOMHOM pEeryJsliMi Ha THIIOKCUYECKOE BO3JIEHCTBUE
MOKa3all, 9YTO MOABEM JKUBOTHBIX Ha BbICOTY 7000 M
B 2 pa3a MoBbIIAET 3kcrpeccuto reHa 7SPO B pas-
HOW CTENeHH BO BCEX TKaHIX, HE3aBUCHUMO OT YPOBHS
YCTOHYHMBOCTH JKUBOTHBIX K THIIOKCUH (€IHMHCTBEHHBIM
WCKJIIOYEHUEM CTaja dKCIpPecCHs ATOTO I'eHa B Tede-
HU — B YCJOBHSIX THIIOKCHH OHA BBIPOCTA HECKOJIBKO
B Oonbieil crenean — B 2,27 pasa).

Jus rena HIF-1o0. oOHapyKeHBI aHAJOTHYHBIE 3aKO-
HOMEPHOCTH, HO BBIPAKEHHOCTh MX MPOSBICHUH HMe-
eT Ooree CymecTBeHHBIH (B 2—2,5 pa3a Il yCIOBHMA
HOpMOKcud U B 1,6-2,3 paza juid yCclIOBHM THIIOKCHH)
U JOCTOBEpHBbIN XapakTep. OIHAKO peaklusi TeHHBIX
MEXaHH3MOB Ha THIIOKCHYECKOE BO3/ICHCTBUE B TPYII-
MaxX yCTOMYUBBIX M HEYCTOWYHMBBIX KUBOTHBIX HE TaKast
OHOpONMHAs (CM. PUCYHOK), KaK OBLJIO OTMEUYCHO IS
rena TSPO.

OoOpamraer Ha cebs BHUMaHHE TOT (PAaKT, 4TO IS
HU3KOYyCTOMYUBBIX K THIIOKCHH KHBOTHBIX HAKOTIICHHE
tdparmentoB HIF-1o B tecte IILIP BbIme, gem yis
BBICOKOYCTOMYMBBIX (32 UCKIIOUCHHUEM IIIa3Mbl KPOBH,
JUTSL KOTOPOH Y HU3KOYCTOMYUBBIX KMBOTHBIX OTMEUEH
HE POCT, a CHIKEHHUE Mokaszarens Ha 36 %, HO OHO
HE SIBISICTCS CTaTUCTHYECKH MOCTOBEpHEIM, p = 0,23).
B mpuHOMNMAansHOM IUIaHE OTIMYAETCS PEeaKmus Ha
TUIOKCHUIO i sKcnpeccuu HIF-Ilo B TKaHAX Mo3ra:
MOBBIIICHHE B 3,5 paza A Ipynmbl HEYCTOMUMBBIX
JKUBOTHBIX M CHIDKEHHME B 3 pas3a IUIsl BBICOKOYCTOH-
yuBbIX. Takasi peakuusi skcnpeccun HIF-lo B mo3re
Ha THUIIOKCUIO paHee Obula onucaHa B padore [11] mis
rpymnsbl, He TuddepeHIMPOBAHHON M0 YPOBHIO YCTOM-
YUBOCTU K TUIIOKCUU >KUBOTHBIX.

OBCYXIOEHUE

[TomyueHHbIe B HACTOSILEM HCCIEIOBAHUN JaHHBIE
CBHJIETEIBbCTBYIOT, YTO OCHOBHBIM OpPraHoM, o0Oecredu-
BaIOIIMM BBICOKUH ypPOBEHb YCTOWYHMBOCTH K THITOK-
CHH, CBSI3aHHBIN ¢ 06a30BOH (B YCIOBHSIX HOPMOKCHH)
akcripeccueit HIF-1a, SBISETCS TOIOBHOM MO3T. DKC-
npeccusi B HEM THUIOKCHUS-WHAYIHOETHHOTO (akTopa
Oonee yem B 300 pa3 MpeBBIIACT HKCIPECCUIO T'CHOB
«JIOMAIIIHETO XO35IUCTBa». BTOpoill Mo 3HAYMMOCTH
Opran — TI€4eHb, aKTUBHOCThH sKcnpeccuu HIF-1a
B KOTOpoW Oojee "em 15 pa3 MpeBbIMIaeT dKCIpEC-
CUI0 TEHOB <«JIOMAIIHEr0 XO03slcTBa». B  ycnoBusx
YMEPEHHON T'MIIOKCUU OTMEUYEHA KOMIICHCATOPHO-IIPU-
CrocoOWTeNbHAS peaklvs, CBA3aHHAS C aKTHUBAIUeH
MEXaHU3MOB TMTIOKCHYECKOH 3aIIUTHI B KJIETKAX KPOBH
U TIEYCHH, & Y HU3KOYCTOMYMBBIX JKMUBOTHBIX — €IIIE
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PucyHok. KoapuumeHTbl peakTMBHOCTM Ha YMepeHHoe TUMoK-
cMYecKoe BO3AEMCTBUE IKCMPECCUU TUMOKCUA-UHAYLM-
6enbHoro dakropa HIF-1a B pasHbIX TKaHAX B rpynnax
BbICOKO- U HU3KOYCTOMYUBBIX 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)

KoadduumeHTbl peakTuBHOCTH, €f, /
Coefficients of reactivity, units

Figure.

U B TKaHU Mo3ra. B Muokapae Takass KoMIeHcarop-
HO-IIPUCTIOCOOUTEIbHASL ~ PEaKUusl aKTUBHU3HUPYETCs
TOJIBKO B TpPyNIE BBICOKOYCTOWYMBBIX JKWBOTHBIX.
Heckonpko HEOKHJAHHBIM Ka)KeTCsl MOTy4YeHHOE OT-
CYTCTBHE PAa3INYMM B peaKkIM1 Ha TUIIOKCHIO CHCTEMBI
perymsiuu skcnpeccur HIF-Io B moykax A rpyI-
MBI  BBICOKOYCTOMYMBBIX >KMBOTHBIX, a TaKXKe Iepe-
KITIOYEHUE Yy JTHUX JKUBOTHBIX T€HOMHOTO OTBETa Ha
runokcuto ¢ HIF-Io Ha WHBIE CUTHAJbHBIE MEXaHH3-
MBI, YTO IMpPOSBUJIOCH CHUKEHHUEM HKCIPECCUU TE€HOB
3TOr0 TPAHCKPUIILMOHHOIO (hakropa NpPaKTHUECKH
B 7 pa3s.

BrlsiBIeHHBIE HAMH OCOOCHHOCTH CBHUJICTEIBCTBY-
10T, YTO NPUHIUNHAIbHBIE MEXAaHHU3MbI IOBBILICHUS
YCTOHYMBOCTH K THIIOKCHYECKOMY BO3AEHCTBUIO JUIS
OpPraHW3MOB CO CHIKEHHBIM YPOBHEM YCTOMYMBOCTH
K THUIIOKCHU IPOTEKAOT C y4aCTUEM aKTHBALMH JKC-
npeccuH TpaHcIsIHOHHOro (akropa HIF-1a BO Bcex
opraHax M TKaHSX, a TaKKe O HAJIMYMU OCOOBIX Me-
XaHU3MOB KOMIICHCATOPHO-IIPUCIOCOOUTEIBHBIX pe-
aKIMH Ha THUIIOKCHIO B TPYIIE BBICOKOYCTONYMBBIX
JKUBOTHBIX. lloy4eHHbIe naHHBIE COTNIACYIOTCS C BBI-
BOJIaMH, YTO B MeXaHHM3Me JEHCTBHSA NPSMBIX aHTHU-
THIOKCAHTOB THUNA amTu30ja, 3()(EeKTHBHO 3alIuiia-
IOIINX TKaHU OPraHW3Ma OT OCTPOrO TMIOKCHYECKOIO
BO3/ICHCTBUS MMEHHO y HEYCTOHMYMBBIX K THIIOKCHH
JUI, CYIIECTBEHHYIO poib urpaetr HIF-lo [1]. BuI-
COKHH ypoBeHb 0a30BOH 93KCHpPECCHH TPaHCKPHII-
nuoHHOro Qaxropa HIF-Ia B TOBCEAHEBHBIX (HOP-
MOKCHYECKHX) YCIOBUSIX MOXET OBITh NPEIUKTOPOM
BBICOKOTO YPOBHS YCTOWYMBOCTH JAHHOTO >KMBOTHOTO
K THITOKCHH.
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Ilpn ananmmse nmUTEpaTypHBIX WCTOYHWKOB HaM He
yaaJloch HalTH paboT, pemarommx B NpSAMOil mocra-
HOBKE 33/1a4{, aHAJIOTUYHBIE TEM, YTO CTABWJIU Tepes
coboit Mbl. OngHako OOHApyKEHbI MyOIMKalWH, MO-
3BOJISIFOIINAE BBICKAa3aTh IPEATIONOKECHUS O MeXaHW3-
Max BIUSHUS BBICOKOTO YPOBHS dKcrpeccun HIF-1o
Ha IIEPEHOCUMOCTb JKCTPEMAJIBHBIX BO3ACUCTBUIA.
Cpean HHX MOXHO BBIIBUTH HECKOJIBKO TpYII Me-
XaHU3MOB, OCHOBHBIM W3 KOTODBIX SIBJISETCS CTaOH-
TU3annsg MUTOXOHIPUATBHBIX (DYHKITUH U SHEPTOMPO-
nyknud. [lokazana cmocoOnocts HIF-10 B GombIieit
CTENEeHU aKTHBU3UPOBATH TIIIMKOJIN3 y TE€HETUYECKH
0ojiee yCTOWYMBBIX K THUIOKCHM OpraHu3MoB [18].
Takast akTHBaIMsl MPOUCXOIWIIA C HCIOIB30BaHHEM
curHansHoro Tyt MTORCI1/eIF4E, a nmnsa TkaHei
TOJOBHOTO MO3Ta COMPOBOXKJAJACh TMOBBIIICHHUEM
JKcIpeccuu TpaHcnoprepa Qpykro3sl GLUTS u xe-
TOTEKCOKMHA3bI, YTO CBHJETEIBCTBYET 00 AKTUBHOM
BOBJICUEHUHN YTWIH3AIUU (DPYKTO3Bl B KadecTBE pe-
3epBHOT0 MCTOYHHWKA PHEPruu. J(okazaHa akTwBaIius
aJBTEPHATHUBHOTO TIIMKOJIU3Y MYTH yTHINW3AIUH TIIO-
KO3Bl C TeHepalieil BOCCTAaHOBJIEHHBIX 3KBHUBAJICHTOB
u pocdoprubo3sl — nenrozopocharHoro MeradoIu-
YECKOTO IIyHTa, YCTOMYMBOTO K BIUSHHUIO K THIOK-
CUU W MUTOXOHIPHUAIBHBIM TUCHYHKIMAM, TaK Kak
€ro peakiMu OCYLIECTBIISIOTCS Ha MeMOpaHax dHIO-
I1a3MaTUYecKoro peTukyiayma kieTok [3]. Bropoi
YHUBEPCAIbHBIH MEXaHW3M BIUSHUAA TOBBIIIEHHON
skcrnpeccud HIF Ha yCTOWYHMBOCTD JKMBOTHBIX K JKC-
TpeMaJIbHBIM BO3JEHCTBUSAM — CHIDKEHHE CKOPOCTH
arornTo3a KJIEeTOK, MHAYIHUPOBAHHOTO KCTPEMaJIbHBIM
BO3/elicTBUEM (THIIOKCHH, B 4acTHOCTH). Iloka3aHo,
YTO y YCTOWYHUBBIX K IKCTPEMalbHBIM BO3IEHCTBU-
SIM JKABOTHBIX MHAYKIIHS aroITo3a UAeT MeaJieHHee,
a ypoBeHb 3Kcnpeccun HIF mpu 3TOM CTaHOBUTCS
poctoBepHo Bbime [12]. Tpertuit yHuBepcanbHBII
MEXaHHM3M KacaeTcsi HE CTOJbKO MEXaHU3MOB JHEp-
TOTIPOAYKIUHU, JeOUIUTHON [UIsI DKCTPEMaTbHBIX
COCTOSHUM, CKOJIBKO MEXaHW3MOB HeWpoajanTalui,
crabunuzanuu QyHKIHA HEMPOHOB MpHU HEOIArONpPH-
SITHBIX BO3JICUCTBUSAX [8].

3AK/IIOYEHME

Bricoknii ypoBeHb 0a30BOH 3KCIPECCHH TpaHC-
KpunuuoHHoro ¢(akropa HIF-Ia B TNOBCEIHEBHBIX
(HOPMOKCHYECKHX) YCIIOBHUSIX MOXKET OBITh MpEIuK-
TOPOM BBICOKOTO YPOBHSI YCTOWYMBOCTH JIAHHOTO
JKUBOTHOTO K T'MIIOKCHM. J[JI1 TOBBIILIEHUS YCTOHYH-
BOCTH OpraHM3Ma K 3KCTPEMaJIbHBIM BO3JEHCTBUAM
1eJecoo0pa3Ho  MCHOJIb30BATh MEAMLUHCKUE TeX-
HOJIOTUH, TOBBIIIAIOUINE YPOBEHb JKCIIPECCHM T'eHa
HIF-10 B TOBCeTHEBHBIX (HOPMOKCHYECKHX) YCIOBH-
AX B KJIIOYEBBIX TKaHSIX — IOJOBHOM MO3I€, II€UEHH,
MHUOKap/ie.

OOMNMONHUTEJIbHAA UHO®OPMALNA

Bkuaan aBtopoB. Bce aBTOphl BHECHM CYLIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIIETIIIMH, TPOBEIECHHE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaTbH, MPOWIN U 0100pmIM (GUHAIBHYIO
BEPCHIO TIepel IyOInKaIuei.

KoH(paukT uHTepecoB. ABTOPBI 3asBISIOT 00 OTCYyT-
CTBUM KOH(IUKTa MHTEPECOB.

Hcrounuk ¢unancupoBaHus. ABTOPHI 3asBISAIOT 00
OTCYTCTBUH BHEIIHETO (h)MHAHCHPOBAHUS NPH HPOBEACHHUN
HCCIIEZIOBAHUSI.
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B3AUMOCBA3b NOJIMMOPDU3MA TEHA MEYEHOYHOMU NUMA3bI
C XXECTKOCTbO COCYANCTON CTEHKMU Y BOEHHOCTYXALLUX
B 3KCTPEMAJIbHbIX KIMMATUYECKUX YCNOBUAX
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Ana yumuposaHus: NemeweHko A.B. /lbicvkos M.A. B3aumocBAsb nosimmopdusma reHa MNEYEHOYHON AWMnasbl C KECTKOCTbHO
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AKTyanbHOCTb. AHanu3 accoumaumm nonnMopdusMa reHa neyeHOYHOM NiMnasbl C XKECTKOCTbK COCYAMCTOM CTEHKWM B 3IKC-
TpeMasbHbIX KAMMATUUYECKMX YCN0BUSX, pa3paboTka kputepueB otbopa u 3QOEKTUBHOCTU BOEHHOM CNyXObl B YCIOBUSAX
APKTMYECKOW 30Hbl B 3aBMCUMOCTM OT 0COOEHHOCTEN reHoTMNa — OAHA M3 MMaBHbIX 334a4 BOEHHOW MeAULMHbI.

Uenb — oueHUTb B3anMocBs3b nonuMopdusma reHa LIPC rs2043085 v rs1532085 ¢ nokasatensiMu >eCTKOCTU COCYAMUCTOM
CTEHKM Y BOEHHOC/YXALUMX B IKCTPEMAIbHbIX KIMMATUYECKMX YCOBUSX.

Marepuansl u Metoabl. O6cnenoBaHo 295 BoeHHOCNYXAWMX MO KOHTPAKTY, NMPOXOASALMX CNY Oy B pasnnMyHbIX KAMMaTo-
reorpaduyeckmx ycnoBmax. Y4acTHUKKM pacnpeneneHbl no Tpem rpynnam: 1-g rpynna — 100 yenosek, Npoxoaawmnx cnyxoy
B apKTMYeCKOM Kaumatuyeckom nosice; 2-9 rpynna — 100 uyenoBek, NPOXOASAWMX CNYXOy B YyMEPEHHOM KAMMATUYECKOM
nosce; 3-a rpynna — 95 yenosek, NPOXoAAWMX CNYXKOY B YCNOBUAX cpeAHeropbs cy6Tponuyeckoro nosca. CpegHuii Bospact
BOEHHOCNYXaWMX BO BCEX FPynnax COCTaBWn npuMepHo 34 ropa. Bcem o6cnepoBaHHbIM MPOBOAMAM OCMOTP, BbIMOMHSAN
M3MepeHns apTepuanbHOro AaBAEHWUS M YACTOTY CEpAEYHbIX COKPALLEeHMI, OLEeHUBaNM perMoHapHoe KpoBoobpalleHue ¢ Uc-
nonb3oBaHuem npubopa «AHrnoCkan-01M» Ha ocHoBe uccnenoBaHus GopMbl 06bEMHOW NYNbCOBOM BOJIHbI GOTOMAETU3MO-
rpadmyecknM LaTuMKOM, NPOBOAMIN MONEKYNSAPHO-TEeHETUYECKOEe UCCnef0BaHMe. [eHOTUNMPOBAHUE NO OAHOHYKNEOTULHbBIM
BapuaHTam reHa LIPC rs2043085 v rs1532085 npoBoamnu C MCNONb30BAaHMEM MOAMMEPA3HOM LLEMHOW peakuuu B pexuMme
peanbHOro BpemeHu Ha amnaudukatope (RT-PCR) «OT-Mpaim» (TK «OHK-TexHonorus», Poccus) ¢ nomowbio Habopa pea-
reHToB Npou3BOACTBa KoMnaHuu «CuHTon» (MockBa).

PesynbTtatbl. Y BOEHHOC/YXALLMX, MPOXOAALLMX CNYXOYy B apKTU4ECKOM MOsCe, BbISIBNEHO 3HAYMMOE MOBbILEHWE CUCTONU-
YecKoro apTepuanbHOro AaBfieHUs, NOBbILWEHME XECTKOCTU COCYA0B, XXECTKOCTU CTEHOK apTepuit, CpefiHel XeCcTKoCTH apTe-
pUanbHOM CTEHKWU. Y BOEHHOCYXKALLMX, MPOXOAAWMX CNYXOY B YCIOBUIX CpeAHeropbs Cy6TpONMYECcKOro nosica, BbiSiBIEHO
3HauMMOe MOBbIWEHME XECTKOCTU CTeHKM apTepuit. Y BOEHHOCNYXALLMX, NPOXOAALMX CNyXOy B YCNOBUSIX YMEpPEHHOro
nosica, HanpoTWB, YCTAHOBJ/IEHA BbICOKAs 3M1aCTUYHOCTb apTepuanbHOM CTeHKU. OBHapyXeHbl CTAaTUCTUYECKME 3HAYMMble
pa3nnuns B YacToTe BCTpeyaeMocTu reHa LIPS (rs2043085) y BOEHHOCNYXALLMX, NPOXOASALWMX CNYyXOY B pasnMUHbIX KIu-
MaToreorpauyeckmx nosicax: B apKTMYECKOM Mosice — NMpenMyLLEeCTBEHHO iMua ¢ reHoTunom T/T (no 53 %), B ymMepeHHOM
nosice npeobnapaet rerotun T/C (oo 43 %), B cybTponuyeckom nosce — reHotun C/C (go 40 %). YctaHoBneHa accoumnaums
reHotuna T/T reHa LIPS (rs2043085) ¢ keCTKOCTb COCYAUCTON CTEHKM, YTO COOTBETCTBYET MPEBbLILUEHUIO CPeAHEro 3HAYeHUs
nacrnopTHOro Bo3pacTa obcnenyembix Ha 6-7 NeT, Uy 3TOrO Xe reHoTMNa No TUMY MynbCOBOM BOHbI OTMEYaeTCs TEHAEHLUMS
B YBENMYEHUM XKECTKOCTU CTEHKM apTepuii y BOEHHOCIYXALWMX B Bo3pacTe 34 neT CO CPpefHUM CTAXKEM BOEHHOM CNyKObl
13 net, npoxomswmx cnyxby B apktuyeckoM nosice 6onee 10 ner.

BbiBoAbl. B ycnoBmax apkTMueckoro mosica npu AnuTenbHOM Bo3geictBuu (6onee 10 net) HebnaronpuaTHbIX GakTOpoB
OKpY>KaloLLen cpefibl NPOUCXOANUT UCTOLLEHME CMCTEMbI KpOBOOOpaLLeHMs, UHBOMOLMSA DU3MONOTMYECKMX DYHKUKMIA U npe-
XAEBpPEMEHHOE CTapeHWe OpraHu3Ma B BUAE NepecTPoiKMU COCYAUCTbIX PeaKLUMi Mo rMnepTOHUYECKOMY TUMY C Mporpeccu-
pOBaHWEM M36bITOYHOM XECTKOCTM COCYAOB, 0COBeHHO y auL, ¢ reHoTunom T/T reHa LIPS (rs2043085).

KntoueBbie cnoBa: ApkTuka; cybtponuyeckuit nosc; LIPS; rs2043085; rs1532085; akcTpeManbHble KnuMaTUyeckme yCioBus;
reorpaduyeckas WMUpOTa; XeCcTKOCTb COCYAOB.

Moctynuna: 21.12.2022 Opno6pena: 27.01.2023 MpuusaTa k nevatn: 27.02.2023
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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 L/IPC 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: 1t 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.

Received: 21.12.2022 Revised: 27.01.2023 Accepted: 27.02.2023

@ [leaunarp. 2023.T. 14. Boin. 1 / Pediatrician (St. Petersburg). 2023;14(1) ISSN 2079-7850



OPUTMHANbHbBIE CTATbW / ORIGINAL STUDIES

75

AKTYAJIbHOCTb

AHanu3 accoruanuu nojiumMoppusMa reHoB ¢ KOH-
KpETHBIM 3a00JieBaHMEM U pa3padoTKa € Y4eToM
VHAMBHUIyaJIbHBIX OCOOCHHOCTEH TE€HOMa KOMILICK-
ca mpo(HUIAKTHYECKUX Mep JUII KOHKPETHOTO IIallu-
eHTa — [IaBHAs 3a7ada TPEIUKTUBHOW MEIHIIMHBI.
Puck 3a0oseBaHuil MOKET OBITh PACCUMTAaH Ha OCHOBE
MOJTHOTEHOMHOTO [OWCKA acCOUMalMid AJIsi pacmlpo-
CTpaHEHHBIX 3a00JIeBaHUI, KOTOpBIC SBISAIOTCS MHO-
JKECTBEHHO HACIIEyeMBbIMH W TIPH OIEHKE KOTOPBIX
HYXXHO yYUTBHIBATH B3aUMOJICHCTBHE I'€HOB C OKpYXKa-
fomen cpemoit [1].

[leuenounas nunaza (HL, xomupyemas LIPC) npen-
CTaBIIIET COOOW TIIMKOMPOTEHWH, B OCHOBHOM CHHTE-
3UPYEeMBIH M CEKPETHPYEeMBIH TemaromuramMu [8],
W SIBJISIETCSI KJIFOYEBBIM (DEPMEHTOM, KaTaTH3UPYIOMIAM
THIPONU3 TPUMIULIEPUIOB, POCHOIUNUIOB B CICTYIO-
IIUX JIMIIOTIPOTENHAX: JIMIONPOTENHBI HU3KOH ILIOT-
HOCTH — TIOBBIIIAIOT PETYISAIUI0 MOJEKYT aJre3uH
SH/IOTENUS W CEJIEKTUHOB, CTUMYIHPYIOT CBOOOM-
HOpAJMKaIbHOE OKHUCIIEHHE, MOTEHIHPYIOT aroITo3
U CHIKAIOT DHJIOTEIHI-3aBHCUMYI0 PEIIAaKCaIUIO; JIU-
MOTPOTENHBI BHICOKOW TUIOTHOCTH — 3alIMINAIOT JH-
JOTeNnagbHble KIETKH OT OKHCIHTEIHHOTO CTpecca,
aronTo3a W YMEHBIIAIOT DKCIIPECCHIO MOJEKYN aire-
3UM. DHAOTENUH, B CBOIO OYepe/lb, TAK)KE OKa3bIBACT
3HAYHUTEIBHOE BIUSHHE Ha METaOOIM3M ¥ (DYHKIIUIO
JIMIIONPOTENHOB. YCTaHOBJIEHA PoJib akTuBHOCTH HL
B TEHEpaIl{ BOCTAJICHHS: IMTOCTOSHHOE BO3IEHCTBHE
Ha DJHAOTENUH MPOAYKTOB JIMIOJIN3a MOCPEACTBOM
JNCHCTBUS Pa3IMUYHBIX COCYIAMCTBIX JIMIIA3, BKIIIOYAs
HL, Moxer casurath OamxaHC TPOBOCIATUTEIHHBIX
Y TIPOTHBOBOCHAUTENBHBIX PEaKIii BHYTPH DHIOTE-
JIUATBHBIX KJIETOK M BOKPYT HUX [6]. JIumompoTenHb
W DHJOTENUA WTPAr0T PEUIAIoNIYI0 POJIb B HHHUIMH-
POBaHMM M MPOTPECCHPOBaHMU arepockieposa. [leue-
HOYHasl JINTa3a CBA3aHa C SHOTEINATHHON KIETOYHOM
MaTpHIeH U 00JagaeT CroCOOHOCTHIO THIPOIN30BATh
JUIOTIPOTEHHOBBIE  TPUIIHIEPUIbl H  (Hoconnmu-
Ibl. DHAOTeNIHa bHas TUCPYHKIHS paccMaTpUBACTCS
KaK TIaTOJIOTMYECKOE COCTOSIHME JHAOTENHs, B OC-
HOBE KOTOPOTO JIGKHUT HapylIeHWE CUHTE3a DHJO0Te-
mransHBIX (aktopoB [3, 7]. Cocymucras »KeCTKOCTh
3aBUCUT OT COOTHONICHUSI CTPYKTYPHBIX OEIKOB
JIaCTMHA M KOJUIareHa, a TaKke TOHyca IaJKOMBbI-
LIEYHBIX KIIETOK, BXOMSIIMX B COCTaB CpeaHeill 00o-
T0YKH. OQPQPEKThl B3aUMONCHCTBHUS W TOJABICHUS
OTIOCPEAYIOT TUIEHOTPOITHYIO aCCOIMANNI0 BapHAHTOB
reHa LIPC rs2043085 u rs1532085 w moryT mpume-
HATBCSl B KIIMHUYECKOHN JUArHOCTHUKE ISl BBISBICHHUS
TPyNII BBICOKOTO PHCKAa CEPJSYHO-COCYIUCTHIX 3a-
Oonesanuii [9]. HemaBHue wWcciaemoBaHUS ITOKa3aiH
TJICHOTPOIIHBIE ACCONMALNU ONHOHYKJICOTHIHOTO TI0-
mumopdusma (SNP) L/IPC, koTopble BKIIOYAIH Map-

KepPBl aTepPOCKICPOTHIECKUAX CEPACIHO-COCYIUCTHIX
3a0oneBanuii [6].

Ilene — OUEGHHUTH B3aMMOCBS3b MOJUMOPHU3MA
rs2043085 n rs1532085 rena LIPC ¢ moka3aTelIsIMH
JKECTKOCTH COCYAHMCTOW CTEHKH y BOEHHOCIYXKAIIUX
B DKCTPEMAIBHBIX KIMMATHICCKUX YCIOBHUSX.

MATEPWANbI K METOAbI

B nccnenoBanuy npuHAIM ydactre 295 BOCHHOCITY-
JKAIIUX TI0 KOHTPAKTY, MIPOXOSIINX CITy>KOy B pa3iimd-
HBIX KIMMaToreorpaduuecKuX yCIOBUSX. YUYaCTHUKU
pacnpezneneHsl MO TpeMm rpynmaM: l-f rpynma —
100 yenoBeK, MPOXOAALIMX CIYKOy B apKTHUYECKOM
nosice, 2-1 rpynna — 100 uenoBek NPOXOAALIUX
cyx0y B yMEpeHHOM Tmosice, 3-1 rpymma — 95 de-
JIOBEK, MPOXOASIINX CIY>KOy B YCIOBHUSIX CPEIHETOPHS
cyOoTponuueckoro mnosica. CpeHuil BO3pacT COCTABUII
npuMepHo 34 roga Bo Bcex rpynnax. CTaTHCTHYECKUX
pa3nmuuii He BIABICHO. Bee obcnemyemblie ObLTH TIpoO-
nH()OPMHUPOBAHBI 00 YIACTHH B TAHHOM HCCIICIOBAHUH
W JlaJd Ha HEro CBOE COIJlacHe.

Jnist KaxX1oro yyacTHHKA UCCIIeJOBaHUS ObLUTH TPO-
BEJCHBI COOp W JeTanu3anus xajaob, cOop obmiero
aHamHe3a. Bcem o0cie1oBaHHBIM TIPOBOIMIIN OCMOTP,
BBITIOJIHAJINCh U3MEPEHUs] apTepHaIbHOTO JaBJICHUS
M YacToTa CEpJEeYHBIX COKpAILIeHUH, OIEHUBAJIOCH
peruoHapHOe KpOBOOOpAIIEHUE C HCIIOIb30BAaHHEM
npubopa «AurnoCkan-0111» Ha ocHOBe ncclienoBaHus
hopMbl 00BEMHON TTYTHCOBOM BOJHBI (DOTOIIICTH3MO-
rpadMuecKuM JaTYUKOM. Y BCEX YYaCTHHUKOB ObUIH
B3AThI 00pa3libl BEHO3HOW KPOBU B KonmuecTBe 10 M
C TIOMOIIBI0 BaKyyMHBIX CHCTeM Vacutainer Ajisi Mo-
JEKYISIPHO-TEHETHYECKOro ucciieoBanus. O0pasibl
BEHO3HOW KPOBH [UII MOJIEKYISIPHO-TEHETHIECKOTO
uccienoBanus O6puM 3amopoxensl (—20 °C) u aBua-
TPaAHCIIOPTOM JIOCTaBJIEHBl B Hay4HO-HCCIJIEOBATENb-
CKHMH OTHeNn (MEIUKO-OMOJIOTMUECKUX HCCIICIOBAHMUI)
HUIL ®I'bBOY BO «BoeHHO-MeauIIMHCKAS aKaeMus
um. C.M. KupoBay. DKCTpakmmio Je30KCHPHOOHYKIICHHO-
Boii kucnotel (JJHK) mpoBommm Habopom «bronaOmukcy
(Poccust). T'enotunupoBaHue MO OAHOHYKJICOTHUIHBIM
BapuaHnrtaM rena LIPC rs2043085 w rs1532085 nipoBo-
JIWJIM C UCIOJIb30BAaHUEM IOJIMMEPA3HOM LIETTHON peak-
MM B PEKMME PEaNbHOTO BPEMEHH Ha aMIUTH(HKATOpe
(RT-PCR) «T-IIpaitm» (I'pynma xommanuit «/IHK-
Texnonorus», Poccust) ¢ momoripio Habopa peareHTOB
npomn3BozcTBa Komranuu «CuHTOm (MoOCKBa).

CrarucTudeckyio 00paboTKy MPOBOIMIHN Ha TIEPCO-
HAJIbHOM KOMITBIOTEpE TOJT YIIPaBJIeHUEM OTIepaIlMOHHON
cucrembl MacOS npu momou nporpammsl Microsoft
Excel 2019. Jlnst cTaTHCTUYECKOTO aHAIIN3a MCIIONIB30-
Baym cuctemy IBMSPSS Statistics Bepcus 26. [Iposep-
Ky Ha HOPMaJIbHOCTh pacrpeieieHns KOJMIeCTBEHHBIX
nokasaresie mpoBoawiu 1o kputeputo lanupo — Yuika.
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3HaYMMOCTh PA3INYMi, UMEIONIMX HOPMAalbHOE pac-
npe/iejieHue  KOJNMYECTBEHHBIX TIOKazarened Oosee
4eM y JBYX TPYII, ONpPEACSUTH C MOMOIIBIO OTHO-
¢akTopHoro nucnepcuonHoro asanuza (ANalysis
OfV Ariance, ANOVA) nns He3aBUCHMBIX BBIOO-
pok. Tect Kpackema — Yommuca (ecnmm rpymm ObUIO
Oosblle BYyX) MCIOJIB30BAIM JUIsl IEPEMEHHBIX, pac-
npeeieHue KOTOPBIX OTIMYAIOCh OT HOPMAJBbHOTO.
Ha ocHoBe moctpoeHus TaOIuIl CONPSHKEHHOCTH Ha-
OJMIONaeMBIX M OXHIAEMBIX YacTOT C HPUMEHEHHEM
kputepus x> IlupcoHa MPOBOAMIM TPOBEPKY THIIO-
TE3bl O MPOUCXOXKACHUH TPyIH, CHOPMHPOBAHHBIX
N0 KAa4eCTBEHHOMY NpPU3HAKy, U3 ONHOW M TOH 3Ke
HOMYJISIIINY.

PE3YJIbTATbI

B xome wuccrenoBaHus BBISBIEHO 3HAYMMOE I1O-
BBILLICHUE CHCTOJIMYECKOIO apTEepPHUaIbHOIO JaBICHUS
U TEHJCHIUS K IOBBIMICHUIO YaCTOTHI CEPJCYHBIX CO-
KpalleHnH y BOCHHOCTYKAaIllX B apKTHYECKOM MOsICe,
M0 CPAaBHEHHUIO C JPYTUMH KIMMATHYeCKHMH TOSCaMu
(tabmn. 1). [lo gaHHBIM OLEHKH (PYHKIMOHAIBHOTO CO-

CTOSIHUS COCYZOB OBIJIO BBISBICHO IOBBIILICHHUE KECTKO-
CTH CTEHKH apTepuil Y BOCHHOCITYKAIIHX, TIPOXOISIIIX
ciyx0y B apKTHUECKOM TIOSICE M B YCJIOBHUSX CpeIHe-
ropbsi CyOTPOITMYECKOr0 1O0sica, TUIT ITYJIbCOBON BOJHBI
Yy KOTOPBIX JIOCTOBEPHO COOTBETCTBOBAJ >KECTKOCTH
CTEHKH apTepuy M0 IaHHBIM QoToruieTH3Morpadum
(13,4 u 25% coorBercTBeHHO). BpIcokas smactuy-
HOCTh apTepUaNbHONW CTEHKH NPEHMYIIECTBCHHO Ha-
Omromanack B ymepeHHoM mosice (94,3 %). Cpenusist
KECTKOCTb apTepHaIbHON CTEHKH Oblia OIMHAKOBO
MOBBIIICHA JUII ApPKTUYECKOTO M CyOTpONUYECKOro
TIOSICOB.

OcoOeHHOCTH  CIEKTpPOB  MmoiauMoppusMa  pas-
HBIX TE€HOB B 3aBUCHMOCTH OT reorpaguyeckux
YCIIOBUM YKa3blBAIOT Ha JIEMCTBHE €CTECTBEHHOIO
orbopa, TO €CTb B OINpPEICNICHHBIX YCIOBUSIX TO-
TUMOP(U3M TEHOB MOXET Mpeapacrnoiararb, 1100
HA000POT, NPEMNSATCTBOBATh MPOSBICHUIO Pa3HBIX 3a-
OomeBanuii [1]. Y xuteneil apKTUYECKON 30HBI TPO-
HCXOIUT YCKOPEHHas [0 OTHOIIEHHIO K JKUTEISIM
CPEAHUX IIUPOT WHBOMIONHUS (PU3NOTOTHICCKUX (YHK-
UMH U TpexaeBpeMEeHHOEe CTapeHue opranmizMa [4].

Tabnuua 1 / Table 1

Mokazarenu cep,u,equ-cocy,u,MCToﬁ CUCTEMDbI Y BOEHHOCTYXaLWKX, NpoXoadwmx CJ'Iy)K6y B Pa3IMYHbIX Kﬂl/IMaTOFEOFpaCbl/IHECKMX

nogacax
Indicators of the cardiovascular system in military personnel undergoing military service in various climatogeographic
zones
Knunmarnueckwuii mosic / Climate zone
Toxasarens / Indicator apKTHYCCKUil / | yMepeHHbIii / CyGCTfS;“/qe- p
arctic moderate .
subtropical
CHCTOIMYECKOe apTepuaibHOe AaBlIeHHE, MM PT. CT. /
. + + +
Systolic blood pressure, mm Hg (X = SD) 1251 £13,5 1217+ 16,7 118,5+ 14,8 0,01
Muactonuyeckoe apTepHaibHOe JaBJICHUE, MM PT. CT. /
+ + +
Diastolic blood pressure, mm Hg (X + SD) 81,9+ 6,9 71358 7991 0,237
YacroTa CepAeIHBIX COKpAIIEHU, ya./MUuH /
+ + +
Heart rate, beats/min (X + SD) 771012, 74,110 74,6+ 117 0,097
XKecTtkocTh cocynos, yci. ex. (Hopma: ot —40 1o —5) /
+ — + — +
Vascular stiffness, standard units, (norm: —40 to —5) (X + SD) 3,1:£16,2 178 +11,9 73139 <0,001
A — xecTKasl CTEHKa apTepHii /
A — the hard wall of the arteries 13.(13.4) 46G7) 2225
B — cpenHsis ’KecTKOCTh
Tun nynbCcoBO# BOJHBI, apTepHUaJIbHOIN CTEHKH /
n yenosek (% BBIOOPKH) / B — the average stiffness 6.2 0 ©) 367
; <0,001
Pulse wave type, n people of the arterial wall
(% of the sample) C
— BBICOKAs 2TaCTUYHOCTh
apTepHaJbHOW CTEHKH /
C — high elasticity of the 9 @14 66 (94,3) 61 (69,3)
arterial wall
Ipumeuanue. TlonyXUpHBIM MIPUGTOM BBIACICHBI CTaTUCTHYECKH 3HadyuMMble paznuuus. (X + SD) — cpexnee apudmernyeckoe

3HAUCHUE U CTaHAAapTHOEe OTKJIOHEeHHE. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic

mean and standard deviation.
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Tabnuua 2 / Table 2

Accoumauma nonmMopdHbIX BapuaHToB reHa LIPS (rs2043085 w rs1532085) ¢ nokasaTensMu cepAe4yHO-COCYAUCTOM CUCTEMBI
Yy BOEHHOCNYXALUMX, MPOXOASLLMX CTYOY B pa3NnUHbIX KaMMmaToreorpaduyecknx noscax

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)

Tlokasarens / Indicator

T/T T/C

p p

Cc/C T/T T/C C/C

Cucrosinyeckoe apTepuanbHOe
naBjeHue, MM pr. ct. / Systolic blood
pressure, mm Hg (X + SD)

121,2+ 11,0 | 120,9+ 16,8

120,2+20,3 | 0,624 | 122,6 £10,7 | 119,6 = 17,7 | 121,7 + 18,4 | 0,097

Jluactonuyeckoe apTepHaibHOe 1aB-
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

YacToTa cepaeyHbIX COKPAILCHHUH, YI./MUH /

+
Heart rate, beats/min (X + SD) 734£130

75,2 +10,2

75,6 £10,9 | 0,914 | 74,2+ 13,3 | 75,6 £ 10,4 | 75,5 + 11,1 | 0,849

JKecTrocTh cocynoB, yci. ea. (HopMma:
oT —40 o —5) / Vascular stiffness,
standard units (norm: —40 to —5) (X = SD)

3,0+£16,3 |—4,6 14,3

-5,8+16,410,006 | 3,3+ 15,1 |-1,8 + 15,6 | —4,6 + 16,7 | 0,393

A — xecTkas
CTeHKa apTepuii /
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
BOJTHE,

1 4eNoBeK

(% BBIOOPKH) /
Pulse wave type,
n people (% of

B — cpennss
JKECTKOCTh apTe-
pHaNTbHON CTeHKH /
B — the average
stiffness of the arte-
rial wall

3(058) | 6(07.7)

1 (01,4) 3(10,00 | 5(053) | 2(02,6)

0,210 0,128

the sample
ple) C — BBICOKAs dJ1a-

CTHYHOCTH apTe-
pUaNbHOW CTCHKH /
C — high elasticity
of the arterial wall

38 (73,1) | 57 (73.1)

61 (84,7) 20 (66,7) | 71 (74,7) | 65 (84.,4)

Ilpumeuanue. TToay,KUPHBIM MWPUGTOM BBIJCICHO CTATHCTUYECKH 3HaYMMOe pasnuyue. (X = SD) — cpeanee apudmeTnyeckoe 3Ha-
YeHHUE U CTaHJapTHOe oTKiIoHeHue. Note. Statistically significant differences are highlighted in bold. (X'+ SD) — arithmetic mean

and standard deviation.

[To manHBIM OIEHKH (YHKIMOHAIHLHOTO COCTOSIHHS CO-
CyztoB (Ta0i1. 2) ObLIO BBISBJICHO MOBBIIICHUE KECTKO-
CTH CTCHKH apTepHii Y BOCHHOCIYXKAalIMX C T€HOTH-
oM T/T rena neyenounoit munasel LIPS (rs2043085)
0 3HadeHua 3,0, 4TO XapaKTepHU3yeT MPEBBIIICHUE
Cpe/IHETO 3HAYEHUs TAacIOPTHOIO Bo3pacta olciemy-
eMBIX Ha 6—7 JIET, M y JTOrO K€ TEHOTHIIA TIO THITY
ITyJIbCOBOM BOJHBI MBI OTMETHIIN TEHCHIIUIO B YBEIH-
YEHUH JKECTKOCTU cTeHKu aptepuu (21,2 %). Tennen-
[IMIO0 B BBICOKOM 3JIACTUYHOCTHU apTepUAIbHOM CTEHKHU
Mbl HaOmonaeM y rerotunoB C/C (85 %) rena LIPS
(rs2043085 u rs1532085).

Y BOGHHOCITYKAIIUX, MPOXOISIINX CIIy)KOy B pas-
JUYHBIX KIUMaroreorpa)uyeckux IMoscax, OOHapy-
JKEHBI CTATHCTUYECKH 3HAYUMBIE PA3IM4Ms B YACTOTE
BCTpeyaeMocTu TreHoTurnoB reHa LIPS (rs2043085):

B apKTUYECKOM ITOSICE TIPEUMYIIeCTBEHHO TeHoTH T/T
(mo 53 %), B ymepennom — T/C (0 43 %), B cyOTpO-
nuueckom — C/C (o 40 %) (tabn. 3). Haubonbmmii
CpeIHM OOIIHK CTaX BOGHHOW ciTy)Obl HaOMronaeTcs
y renoruna T/T — 13,2 roga, 4yTo oTpakaercs Ha CTa-
’)K€ BOGHHOHU CIy»KOBI 1o Tpymmam — Oomee 10 mer
(mo 60 %) u B cTaxke BOCHHOH Ci1y»Obl Ha HBIHEITHEM
mecte — cpennuid a0 9,3 roga.

[loBbIeHHAs MHAKTHBAIIMS OKCHJIa a30Ta CBOOOMI-
HBIMH paJiKaiaMd, 00pa3ylomuMucs B XOAe Tepe-
KHCHOT'O OKHCJICHUSA JIUIIMAOB, IMPUBOAUT K PA3BUTHIO
9HIOTENUANBHON TUC(YHKIINHU, TIOBBILICHUIO YyBCTBH-
TENBHOCTH COCYAMCTON CTEHKHU K COCYIOCYKHBAIOIIUM
(hakTopam, yCKOpSIET pa3BUTHE COCYIHUCTOTO peMojie-
JTUPOBAHMS, BOZHUKHOBEHHE W MIPOTPECCHPOBAHUE ap-
TepUaJbHON rumnepreH3uu [2].
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Tabnuya 3 / Table 3

Accoupaumsa nonumopdusma LIPC (SNP) ¢ MecToM poXKAeHMS, CTaXKEM M MECTOM MPOXOXKAEHUS BOEHHOM CyKObl
Association of polymorphism L/PC (SNP) with place of birth, length of service and place of military service

) LIPS (rs2043085) LIPS (rs1532085)
[Moka3sarens / Indicator P P
T/T T/C C/C T/T T/C C/C
apKTHYe-
cxtit / arctic 35 (53,0) | 33 (24,6) | 32 (33,7) 14 (30,4) | 46 (31,3) | 40 (39,2)
KnumaTtnyeckuii nosc, yMepeHHbI/
0,
n (/>) / 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 (%) cyOTponu-
yeckui / 14 (21,2) | 43 (32,1) | 38 (40,0) 14 (30,4) | 45 (30,6) | 36 (35,3)
subtropical
Cnyx6a na Kpaiinem 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, n (%) na/ yes 35 (53,0) | 33 (24,6) | 32 (33,7) 14 (30,4) | 46 (31,3) | 40 (39,2)
Bospacr, ner / Age, years (X + SD) 34,0+£6,4|33,9+79(33,1+75| 0415 [33,3+6,1 |34,2+8,0|33,0+7,2| 0,548
HET (CMEHMIT
peruon) /
MecToposkIeH e no (changed 35 (54,7) | 49 (36,8) | 56 (60,9) 18 (40,9) | 60 (41,1) | 62 (62,6)
canaGJ:[aeT ‘E O;/I)ej:TOM region)
ciyx0b1, 1 (%
Place of birth coincides |23 (He MeHsI 0,001 0,002
with the place of service, | PeruoH)/
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, net / Length of service, years
13,2+6,8| 11,7+ 7,6 | 10,8+7,7| 0,042 | 12,2+6,7 | 12,0+7,6 | 11,2+77 | 0,467
(X+SD)
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 /
1o rpymmam, 7 (%) / 5.10 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, Gonble
n (%) 10 et/ 39 (60,0) | 62 (49,2) | 37 (40,2) 23(52,3) | 71 5L,1) | 44 (44,0)
more than ’ ’ ’ ’ ’ ’
10 years
Craxx Ha MecTe CIIyObl B HaCTOAIIEE
Bpems, siet / Length of service at the 93+6,1 | 64+51 |60+43]| 0,002 | 8,4+57 | 74+59 | 6,1 £4,2 | 0,162
current duty station, years (X = SD)
Ipumeuanue. TIonyKUPHBIM MIPU(TOM BBIJCICHBI CTATUCTHYECKH 3Ha4yMMble pasnnuus. (X =+ SD) — cpeanee apupmernueckoe
3HaueHUE W CTaHAapTHOe OTKIOHeHHe. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic

mean and standard deviation.

OnHUM 3 TEPBBIX MEXaHU3MOB MOBPEXKJCHUS CO-
CYIUCTON CTEHKH Y JIHML, CMEHHBIIMX YMEPEHHBIN MOSC
Ha apKTUYECKUH, CTAHOBHUTCS CBOOOIHOPAIMKAIbHOE
OKHCIICHWE JIMIHIOB, aKTUBH3HMpPYIOIIEecs IOx JeH-
CTBHEM BBIPAKCHHBIX T'€OMAarHUTHBIX BO3MYIICHUH,
XapaKkTEepPHBIX TONBKO JJsl BBICOKHX HIMPOT. Agar-
TUBHBIC M3MEHEHHS CEpIACYHO-COCYIUCTOW CHUCTEMBI,
CBSI3aHHBIC C IpOIleCCaMU YICpKaHUS TeIla B Opra-
HHU3Me, OOYCIOBIMBAIOT COCYIUCTBIC PEAKLIUH Ha Ie-
pudepun Tena, KOTOpble MMEIOT (a30BbIid XapakTep

MPU TIOBBIIICHUU YIPYTOCTA COCYJAMCTOW CTEHKH, OT-
pakarolieil Cy)KeHre MpoCBeTa COCY/IOB U TIOBHIIICHUE
ypoBust AJl. ®a3zoBas nepecTpoiika ananTaluOHHBIX
MEXaHU3MOB CHCTEMBI KPOBOOOPAIIECHHSI Y MUTPAHTOB
ApPKTHKH 3aBUCHT OT CTa)ka npeObiBaHus: (haza jecra-
Oownmuzaiuun — 10 2 JneT, ¢asa ctabuiausanun — oT 2
o 4 net, nepexofHslil nepuoag — ot 4 no 7-10 ner,
¢aza ucromenus — O6omee 10 jer [5].

Takum o6pazoMm, ¢aza HCTOMECHHUS HAOTIOMACTCS
y 21,2 % i ¢ renotuniom T/T rena LIPS (rs2043085),
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Tabnuya 4 / Table 4

MNokasaTenn cepaeyHo-CoCyaAUCTON CUCTEMbI Y BOEHHOCYXKALLMX, MPOXOAALMX BOEHHYIO CNYXOY B pPa3fMyHbIX KIMMaTo-

reorpaduyeckmx nosicax, B 3aBUCMMOCTM OT CTaxa CNyx6bl

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

zones, depending on the length of service

Crax mo rpynmam / Experience by group
Iokasatens / Indicator 10 5 ner / 5.10 et / GoJble P
up to 5 years | 5-10 years 10 5ier / more
than 10 years
XKecTtkocTh cocynoB, yci. ea. (Hopma: ot —40 mo —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 — XecTKasi CTeHKa apTepui /
Tun nynbcosoit A — the hard wall of the arteries 8(12,3) > (74 24 20.9)
BOJIHEI, /7 9EJIOBEK
(% BBIOOPKH) / B — cpennsis jKeCTKOCTh apTepUaTbHON CTCHKH /
Pulse wave type, B — the average stiffness of the arterial wall 23D 00 76D 0,016
" peolple (% of the C — BbICOKAs TACTUYHOCTh apTepUATbHOM 55 (84,6) 63 (92,6) 84 (73)
sample) crenkn / C — high elasticity of the arterial wall ? ’
Ipumeuanue. Tlomy>kKupHBIM MIPHUPTOM BBIAEIEHBI CTaTUCTHYECKH 3HauyuMMble pasnuuus. (X + SD) — cpennee apudmermueckoe

3HaYeHUE U CTaHAApTHOe OTKJIOHeHHe. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic

mean and standard deviation.

Y KOTOPBIX BBISBJICHO MOBBIIICHUE KECTKOCTH CTCHKH
aprepuii 3 20,9 % nwr (Tabm. 4) co cTaxkeM BOCHHOM
ciy 061 Oospmie 10 rer.

Cnenyer OTMETUTh, YTO THUIIOOApUYECKAsT THITOK-
cusi 'y oOOCIleIyeMbIX HaOIIalacCh B apPKTHYSCKOM
U B CPEHEropbe CyOTPOMMYECKOro MOosica, HO MOBBI-
IICHHE YKECTKOCTH CTCHKU apTepHii C IMPEBbIIICHHEM
CpeIlHEero 3HaueHUs! MacIloOpTHOrO BO3pacta Ha 6—7 jeT
MBIl OOHApYXHJIH TOJIBKO Y BOCHHOCTYKAIHX, MPOXO-
JSIIUX CIY)KOy B apKTHUYECKOM TOsiCE.

BbIBO bl

1. BoisiBeHO 3HA4YMMOE TMOBBIIIEHHE CHCTEMHOTO
apTepHaJbHOIO JaBJIEHUS, IOBBIIMIEHUE IKECTKOCTH
COCY/IIOB, CTEHOK apTepuil y BOCHHOCIYXKAaIIUX, MpPO-
XOIAIIMX CHYXOy B apKTUYECKOM KIMMAaTHYECKOM
nosice. BBIABIEHO 3HAYMMOE TOBBIIIEHHE KECTKOCTH
CTeHKH apTepuil (25 %) y BOGHHOCIY)XalIUX, MPOXO-
JSIIUX CIY)KOy B YCIOBUSIX CpPEIHEropbsi CyOTpOmH-
YECKOTO TI0sica. YCTaHOBJEHA BBICOKAs AIIACTHYHOCTH
aprepuanbHOi cTeHKH (94,3 %) y BOEHHOCTYXAINX,
MIPOXOAIINX CITY’KOy B YCIOBHSIX YMEPEHHOTO TOsica.

2. OOHapy»eHbl CTaTUCTUYECKH 3HAYMMBIE pa3-
JUYHAS B 4acToTe BcTpeuaemMoctd TeHa LIPS
(rs2043085) 'y BOGHHOCIYXaIMX, MPOXOISIIUX
Cy’k0y B pasiMyYHBIX KIUMaroreorpaduyecKkux IMos-
cax: B apKTHYECKOM TOsice MIPEUMYIIECTBEHHO
gura ¢ reHorunom T/T (mo 53 %), B ymepeHHOM
nosice — renorun T/C (mo 43 %), B cyOTponnye-
ckom mosice — reHotun C/C (mo 40 %).

3. YcranoBnena accommanusa resotumna 1/T rena
LIPS (rs2043085) c ®eCTKOCThIO COCYIUCTOU CTEHKHU

(mo 3navenus 3,0 £ 16,3), 4To XapakTepu3yeT MpPeBbI-
LICHUE CPEAHEro 3Ha4YCHUs MacOpTHOIO Bo3pacTa 00-
CIeMyeMBIX Ha 6—7 JieT (IpeKIeBpEMEHHOE CTapeHue),
Uy 3TOTO K€ TeHOTHIIA [0 TUITY MYJIbCOBOW BOJIHBI OT-
MeYaeTcsl TeHJEHINS K YBEITMUEHUIO KECTKOCTH CTEH-
ku aprepuit (21,2 %) y BOGHHOCITYKAIIUX CO CPEAHUM
craxkeMm ciyxO0b1 13,2 + 6,8 B Bo3pacTe 34 jer, mpo-
XOJISIIIUX CITY)K0y B apKTHYecKoM Irosice, bonee 10 et
(20,9 %).

3AKNHOYEHUE

B ycroBusix apKTH4YECKOTO Tosica MPH UTUTETHHOM
(6onee 10 mer) BO3NEHCTBUN HEONATONPHUATHBIX (ak-
TOPOB OKpY>Karolleil cpesbl MPOUCXOAUT HCTOIEHHUE
CUCTEMBI KpPOBOOOpAIlleH!Us, WHBOIIOIMS (hU3UOJIOTH-
yeckuxX (PyHKIMI W TpexIeBPEMEHHOE CTapeHHe op-
raHu3Ma B BUJI€ TEPECTPOMKH COCYAMCTBHIX peakiui
[0 TUIEPTOHUYECKOMY THITy C IPOTPECCUPOBAHUEM
KECTKOCTH COCYANCTON CTEHKH, OCOOCHHO Y JIMII C Te-
HotunioM T/T rena LIPS (rs2043085).

OONOJIHUTENbHAS UHOOPMALIUA

Bxiax aBTopoB. Bee aBTOpBEI BHECHIH CyNIECTBEHHBIN
BKJaJ B pa3pabOTKy KOHIICIIIMH, IPOBEICHHE HCCIe0Ba-
HUSL ¥ TTIOATOTOBKY CTaThbU, IPOWIN U 0100pmin (PUHATIBHYIO
BEPCHUIO TIepe] IMyOInKaIien.

KondumkT nmHTepecoB. ABTOPHI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W TOTEHIUAIBHBIX KOH(JINKTOB HWHTEPECOB,
CBSI3aHHBIX C IyOJIMKanned HACTOSIICH CTaTbH.

HUcrounuk d¢uHaHCcUpOBaHMs. ABTOpBHl  3asBISIOT
00 OTCYTCTBMM BHEIIHEro (pMHAHCHPOBAHUS HPH IPOBeEIe-
HUM UCCIICIOBAHUS.
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BJIMAHUE OBLLEFO CTAXA BOEHHOW CNYXBbl U CNYXBbl
B SKCTPEMAJIbHbIX KJIMUMATUHECKUX YCNOBUAX HA NMOKA3ATEIU
CEPAEYHO-COCYANUCTOU CUCTEMDI

© A.A. CemeHoB 2, A.B. JlemewieHko !, B.B. Kpuwton?

! BoeHHO-MeauumMHCKas akagemus uM. CM. Kuposa, CaHkT-TeTepbypr, Poccus;
2 CaHkT-TeTepbyprckuii rocyapCTBEHHbINH NEAMATPUYECKMIA MeaUUMHCKIUIA YHuBepcuTeT, CaHkT-Metepbypr, Poccus

Lna yumuposarusa: CemeHoB A.A., lemeleHko A.B., KpuwTon B.B. BanaHKMe 06LLero cTaka BOEHHOM CyXKObl U CNYKObl B IKCTPEMANbHbIX
KAMMATUYECKMX YC/I0BUAX Ha MOKasaTeNu cepaedHo-cocyauctoit cuctemol // Meguatp. — 2023. — T. 14. — Ne 1. — C. 81-88.
DOI: https://doi.org/10.17816/PED14181-88

AkTyanbHoCTb. COCTOSIHME CEpAEYHO-COCYANCTON CUCTEMbBI — OJHO M3 LEHTPAsbHbIX 3BEHbEB afanTaLMK BOEHHOC/YXKALLUX
W NnL, 33eiCTBOBAHHbIX B MPUOPUTETHLIX OTPACISX SIKOHOMMKM, K SKCTPEMANIbHBIM KIMMATUYECKUM YCIOBUSIM apKTUYECKOTO
U Cy6TpONMYECKOro MosicoB.

Uenb — oueHUTb NOKasaTenu cepaeyHo-COCYANCTON CUCTEMbI Y BOEHHOCTYXXALMX B 3aBUCMMOCTM OT CTaXKa BOEHHOM CNy>KObl
B 3KCTPEMASbHbIX KIMMATUYECKUX YCIIOBUSIX.

Matepuanbl u MeToAabl. B 0oAHOMOMEHTHOE paHAOMU3UPOBAHHOE NOoNepeYyHoe nccnenoBaHue Hbiam BKAKYEHbI 313 MyXXUYMH-
BOEHHOC/YXaLWMX No KOHTpaKTy, 28-40 net. O6cnenyemblie 6611 0O6beaMHEHBI B TPU Tpynnbl: Npoxoasalme cnyxoy B ap-
KTUYECKOM Mosice, B YMEPEHHOM MOSICE U TPyNny NpoXoAsflmMX CNyX0y B yCNOBUSAX CpeAHeropbs cybTponuyeckoro nosca.
AnbTepHaTMBHbLIM CNocoboM geneHns BblIOOPKM CTano pacnpeneneHre BOEHHOCYXAWMX COMMAacHO CTaxy npebbiBaHUs
B TEKYLMX KAuMatoreorpadbuyecknx ycnosusx. Npoeoamnach nynbCoKCMMETPUsS U OLLEHKA PerMoHapHoro Kposoobpa-
LWEeHUS.

Pe3ynbTatbl. Y BOEHHOC/YXKALMX, MPOXOASLUMUX CYXKOY B YC/IOBUAX apKTUYECKOTO U Cy6TPONMYECKOro NosICOB, B OT/IMUME OT
CNy>6bl B YMEPEHHOM KJIMMATUYECKOM MOSICE BbISIBNEH KOMMIEKC U3MEHEHWIA, BK/IOYAKOLLMI B Cebs: poCT J,0/M BOEHHOC/YXA-
LWMX C apTepuanbHOM rMNOKCEMUEN U YBEIMYEHUE XKECTKOCTU COCYA0B, CBS3aHHOE C POCTOM [0/IM BOEHHOCTYXKALLMX C TUMOM
NyNbCOBOM BOJHbI A, COOTBETCTBYIOLLEN KECTKOM CTEHKM apTepuu, U CHUXEHUEM LOAW UL, C TMNOM MNynbCOBOM BOJHbI C,
COOTBETCTBYIOLLEN BbICOKOW 3/1aCTUYHOCTU apTepUanbHOM CTEHKM. Y BOEHHOCAYXaLMX, NPOXOASALMUX CAYXOY B YCNOBUSX
cpefHeropbs Ccy6TponMyeckoro rnosica, yBesmM4eHue XeCcTKOCTU CoCynoB OblN10 MeHee BblpaXKeHO, HO OXBaTbiBaNo B0MbLIMIA
NPOLEHT BOEHHOC/YXaLLMX. 10 Mepe pocTa Cpoka Cy>KObl NOCTENEHHO HAPACTAEeT XeCTKOCTb cocynoB ¢ -16,7 + 14,2 ycn. ef.
B nepeble 5 net no -8,0 £ 14,3 ycn. en. 8 5-10 net v po 0,5 16,0 ycn. en. y BOBHHOC/YXKALLMX CO CPOKOM CNyxbbl Bonee
10 nert.

3akntoueHue. C yBeNIMYEHUEM LAUTENBHOCTU MpebblBaHWS B HEBGNAronpusTHbIX KAMMATUYECKMX YCIOBMSIX apKTUYECKOro
W cpeaHeropbsi Cy6TpONMUYEecKoro nosicoB MPOMCXOAUT UCTOLLEHUE CEPAEYHO-COCYAUCTOM CUCTEMbI B BUAE CHWXKEHUS CaTy-
pauMmM M HapacTaHUS apTepuanbHOW TMMOKCEMUMU C MEepPecTPOMKOM COCYAUCTbIX peakLMi Mo rMnepToHUYecKoMy TUMy npu
cTaxe 6onee 10 ner.

KntoueBbie cnoBa: ApkTuKa; cpefHeropbe; CybTponuyeckuin Nosc; 3KCTpeMasbHble KMMaTUYeckme ycaoBus; reorpaduye-
CKas WKUpOTa; CTax CAyx6bl; hoTonneTusmMorpadus; KecTkoCTb COCYL0B; CaTypaLMs; apTepuasnbHas rMNoKCeMUs.

Moctynuna: 12.12.2022 Ono6pena: 23.01.2023 MpuusaTa k nevatn: 27.02.2023
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AND EXTREME CLIMATIC CONDITIONS ON THE PARAMETERS
OF CARDIOVASCULAR SYSTEM
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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
OnTuMm3anus — aganTaldd K 3KCTPeMaJbHBIM
KIMMaTHYECKUM YCJIOBUSIM — OIHA W3 (QyHIaMeH-

TaJbHBIX 3aJad, HalpaBlIeHHas Ha IOBBILICHUE 3(-
(eKTUBHOCTH TpyJa U 340pOBbecOepekeHIE BOCHHOC-
JyXKaluX U JIML, 3aJeHCTBOBAHHBIX B IPUOPUTETHBIX
oTpacisx HKOHOMHUKH. COBOKYIMHOCTh KIMMaTore-
orpa)MuecKuX W OKOJIOTMYECKHUX XapaKTEPUCTHK
ADPKTHYECKOTO PEruoHa: rurnodapuveckas THIIOKCHS,
HU3KHE TEMIIEpaTypbl, OCOOCHHOCTH (OTOIEepHOINY-
HOCTH, JIEKTPOMArHUTHBIE BOBMYIIICHUSI U MarHUTHBIE
OypH, BO3/IEHCTBHE KOCMHUYECKOTO M3IYYCHHUS M Teo-
MarHUTHBIX ~(QIyKTyalluid, «XOJOIOBas TUIOKCHS,
BbI3BaHHAs! POCTOM KO3 HUUMEHTa yTUIM3ALUN KHC-
JIOpOZa TKAaHAMH, NPHUBOAUT K HAIPSKEHUIO Mexa-
HU3MOB DETYJSIIIHU CEPCYHO-COCYIUCTON CUCTEMBI,
YTO OMNpeAessieT MOBBIINICHHbIE TPeOOBaHUS K COCTO-
SIHUIO 370pOBBsl BoeHHOCHy)amux [5]. CyOrponmue-
CKMHM KJIUMaT C YCTOWYMBO BBICOKOW TeMIepaTypoil
TaK e 3aMeIsAeT YTHIU3AIUI0 KUCIOpOoJa TKAaHSIMH,
YTO MOXKET MPHUBOAUTH K POCTY apTepUaNbHOTO JaB-
JICHUS, CY’)KCHHMIO apTepuojl M Ieperpyske MHUOKapia,
YTO TaKke OOYyCJIOBIMBAET IOBBIILICHHbIE TPEOOBAHUS
K cepaedHo-cocymucToit cucteme [3]. Bmecte ¢ tem
MBI HE CMOIIM OOHApy>KUTh B JOCTYITHOH HaM JIH-
TepaType CpaBHUTEIbHBIX HCCIEOBAaHUH aJanTaluu
CEpACYHO-COCYAUCTON CHCTEMBl K YCIOBHSM apKTHU-
YecKoro M cyoTponuyeckoro mosicoB. OmHako oOpat-
HOE MCCJIEIOBaHUE, HAIPaB/ICHHOE Ha OLIEHKY a/amTa-
UK K YCIOBUSM YMEPEHHOTO KIMMAaTHYECKOTO Iosca
y JIUI, POAMBLIMXCS B YCIOBUSAX apKTHUYECKHX U CYO-
TPOIUYECKOIO PETHMOHOB, MPOAEMOHCTPHPOBAIO Pl
0o0IUX YepT M 3HAUYUMBIX OTIMUmi [1].

Ilens — OUEHHUTH TOKA3aTENN CEPACYHO-COCYIN-
CTOM CHCTEMBI Y BOCHHOCIYXAIMX B 3aBHCUMOCTH
OT CTaka BOCHHOM M OT SKCTpEeMallbHBIX KJIMMaTuye-
CKHUX YCJIOBHI.

MATEPWAJbI N METOLbI

B omHOMOMEHTHOE PaHIOMU3UPOBAHHOE MOTEpey-
HOE HCcleqoBaHHE ObUIM BKIIOYEHBI 313 MyXK4uH-
BOCHHOCTYXAaIlUX MO0 KOHTPAaKTy, IO pe3yibraTam
MEIMIMHCKOTO OCBUAETENBCTBOBAHMS BOCHHO-Bpa-
4eOHOW KOMHCCHEH MPU3HAHHBIX TOJHBIMU K BOCHHOM
ciryxk0e, K ciIyx0e 10 BOGHHO-YYETHOH CrelraibHO-
CTH, Tpoxomsamux ciayx0y B Poccuiickoii Penepa-
nuu. Bo3pacT ydacTHHKOB 3KCIIEPHMEHTa COCTaBUII
ot 28 mo 40 metr. OGcnemyemMble OBUTH OOBETUHEHBI
B Tpu Tpynmbl: 1-1 rpynma — 97 yenoBek, Mpoxo-
JISux ciry:k0y B apkrudeckoMm mosice (28-40 ner),
2-1 rpynna — 129 4YenoBeK, MPOXOIAIIUX CIyXKOy
B ymepeHHOM mosice (28-40 ner), 87 yenoBex, mpo-
XOMISIINX CIIy’)KOy B YCIIOBHSAX CPETHETOPHS CyOTpO-
MUYECKOTO Tosica. AJBTEPHATUBHBIM CIIOCOOOM TpyI-

MMAPOBKH CTAJI0 paclpeleleHne BOEHHOCTYKAIInX
MO0 BpEeMEHH MpeObIBaHUS B TEKYIIMX KJIMMAaTOreo-
rpaduecKuX YyCJIOBUSX Ha TPYIIBI CO CTaXeM Me-
Hee 5 net, 5-10 nger u Oonee 10 ner. OOciaenoBanue
MIPOBOJIMIIOCH B MapTe—ampene. Bce ydacTHUKM ObLTH
MPOUH(GOPMHUPOBAHEI O TPOBEACHUN WCCIIEIOBAHUS
U Jajii Ha Hero HH(QOPMHUPOBAHHOE JOOPOBOJIBHOE CO-
miacue. [IpoBoannace myabcoOKCHMETpuUsi Ha Tpudope
Berry BM1000B u orieHka pernoHapHOTO KpoBOOOpa-
IIEHUS ¢ UcIoib3oBanueM mpuodopa ArrnoCkan-0111
Ha OCHOBe HccienoBaHusi GopmMbl 0ObEMHOU IMTyITHCO-
BOI BOJIHBI (DOTOILICTH3MOTPAPUIECCKIM JATYHKOM.

Omnpenensimu cuctonuyeckoe (CAJl) u amacronu-
yeckoe (JJAJl) aprepmanbHOe AaBieHHE (MM PT. CT.),
YacTOTy CepACYHBIX COKpaIieHui (yma./MUH), MXECT-
KOCTb COCYAOB MO JaHHBIM (oToruieTusMorpaduu
B YCJIOBHBIX €IMHHUIAX, CaTypalHi0 KUCIOPOJIOM ap-
TepuanbHoii kposu (SpO,) B mpouenrax. CrarucTu-
YECKyI0 00pa0OTKy MaHHBIX BBITIOIHSITN TIPU TTOMOIIH
anekTpoHHBIX Tabmui Microsoft Excel 2019 u SPSS
Statistics 26.

[lepen Hauasom aHanM3a MPOBEPSIN COOTBETCTBHUE
pacmpeneieHuss BCEeX KOJIMYECTBEHHBIX ITOKa3aTelneit
3aKOHY HOPMAJIBHOTO pacrlpeiefeHuss MPH TTOMOIIH
kputepus Illanupo — Yunka. Hccnepyemble Ipynisl
OBUIM OXapaKTepu30BaHbl IPH MOMOILM CPEIHEro
apu(pMETHIECKOTrO 3HaYEHHS U CTaHAAPTHOI'O OTKJIOHE-
Hus (X £ SD). /I kadecTBEHHBIX JaHHBIX OCHOBHOM
XapaKTEPUCTUKON SBISLIOCH YMCIIO BOCHHOCITYKAIIHX,
COOTBETCTBYIOIIMX JHAMa30Hy 3HAYeHWUH KpUTEpHS
U MPOLICHT OOIICH BBHIOOPKH.

g OLIeHKM 3HAYMMOCTH Pa3IM4Mil CpeJHUX 3Ha-
YeHWd KOJNMYECTBEHHBIX IIOKa3aTellell MCIIOIb30Ba-
mu tect Kpackena — Yomuca. Ilpu olieHke 4actoT
BCTPEYAEMOCTH TPOBEPKAa THIOTE3bl O MPOUCXOXKIe-
HUM Tpynn, cOPMHPOBAHHBIX [0 KAa4eCTBEHHOMY
MIPU3HAKY, U3 OIHOW M TOW >K€ IMOIMYJISILUU MPOBOIM-
Jach Ha OCHOBE TMOCTPOCHHS TAOIHIl COMPSIKEHHOCTH
HAOTIOMAaeMbIX M O)KMJAEMBIX YacTOT C NMPUMEHEHHEM
kpurepus xu-kpajapar Ilupcona. Ilpu crarucrudeckon
00paboTke Tabmuy 2 X2 W NpH KOIUYECTBE sUEEK
MEHEE 5 HCIONb30BaJICA TOYHBIM Kputepuil duiepa.
Paznuuusa npuszHaBanu 3HadyuMbIMU Tipu p < 0,05.

PE3YNbTATbI

Y BOGHHOCTYXAIUX, MPOXOIAIINX CIyxk0y B ycC-
JIOBHUSIX apKTUYECKOTO IM0sca, B OTIUYHE OT CITyXK-
OBl B yMEpPEHHOM KIMMAaTHYECKOM TIOSiCE, BBISBIICH
KOMILIEKC M3MEHCHHM, BKJIFOUAIONIUN POCT JOJU JIHII
¢ aprepuaibHOi rumokcemuen mgo 15,0-15,3 %, mo-
Beimmenne CAJ] (125,1£13,5 mm pr. cr.) u JA/Jl
(81,9+£6,9 MM pT. cT.), HACTOTy CEpIAEYHBIX COKpa-
mennit (77,0 £12,2 ya./MuH), YBETWYCHHE >KECTKO-
¢t cocynoB a0 3,1 £16,2 yci. ea. ObUIO CBS3aHO
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C POCTOM JI0JIM BOGHHOCITYKaIllUX C THUIIOM ITYJIbCOBOM
BOJIHBI A, COOTBETCTBYIOIIEH »ECTKOM CTEHKH apre-
puu (13,4 %; y ciayKamux B yMEpPEHHOM IOACE TOIBKO
5,7 %), ¥ CHIKEHHWEM JIOJIU JIUI C THIIOM ITyJTbCOBOM
BOJIHBI C, COOTBETCTBYIOIIEH BBICOKOM 3JIACTUYHOCTHU
aprepuanbHoi cTeHKH (81,4 %; y cimyxamux B yMme-
pennom mosice 94,3 %).

Y mpoxoasimux ciyx0y B YCIOBUSX CyOTpOIH-
YECKOTO TIosica HaONIoJalics KOMIUIEKC IIePEeCTpPOCK,
AHAJIOTUYHBIA HM3MEHEHUSIM B YCIOBUSAX apKTHUYe-
CKOTO TOsica. BBIIBIEHO TakXke YBEIWUCHHUE JIOJH
BOCHHOCIIYXKalllUX C ApPTEPHAIBHONM T'MIIOKCEMHEM.
VYBeNUYeHHE JKECTKOCTH COCYJIOB OBLIO MEHEE BbI-
paxkeHo — 1o —7,5 = 13,9, HO oxBaThIBayO0 OONBIIUIT
MIPOIIEHT BBIOOPKU. POCT mMoMM BOEHHOCTYXKAITUX
C THUIIOM IIyJIbCOBOM BOJIHBI A, COOTBETCTBYIOIIEH

KECTKOH cTeHke aprepuu, mocturan 25,0 % (y ciy-
Kalux B apkTuueckoM mosice 13,4 %) u co cHuKe-
HUEM JIOJH JIMI] C THIIOM IYyJIbCOBOH BOJHBI C, COOT-
BETCTBYIOLIECH BBICOKOH 3JIACTUYHOCTH apTepUabHON
cTeHkU (69,3 %; y BOCHHOCITYXalIMX B apKTHYECKOM
nosice 81,4 %). OmHaKko CUCTOMMYECKOE apTepHalbHOE
JlaBIeHne He yBenudeHo (Tabm. 1).

[Ipu pazgeneHnn y4acTHHKOB Ha TPYMIBI MO CTa-
Ky YCTaHOBJIEHO, YTO TI0 MEpe pOCTa CPOKa CIyXK-
Obl TOCTENEHHO HApacTaeT >KECTKOCTb COCYIOB
¢ —-16,7+14,2 B mepBeie 5 ner, mo -8,0* 14,3
B 5-10 metr u mo 0,5+ 16,0 ycin. en. y BOCHHOCITY-
JKaIlUX CO CPOKOM CiryxkObl Oonee 10 jer.

OnHako 1O OOJNBIIMHCTBY JAPYIUX IOKa3aresiei
MPEUMYIIECTBEHHO [IOCTOBEPHbIE pa3JIMuusl IPUXO-
JIATCS WIM Ha KOPOTKUH (A0 5 JeT) Wi ATUTETbHBIN

Tabnuua 1 / Table 1

@DyYHKUMOHaNbHblE MOKA3aTeNN BOEHHOCYXALLMX, MPOXOASALMX CNYXOY B Pa3fMYHbIX KAMMaToreorpaduyeckmx noscax
Functional indicators of military personnel undergoing military service in various climatogeographic zones

Kaumarnueckuit nosic / Climate zone
[okazareins / Indicator apKTHYeCKHii / yMepeHHEBI / CY6;E)I,?§P;%- p
arctic moderate .
subtropical
Cucroimdeckoe apTepruagbHOe AaBJICHHE, MM PT. CT. /
+ + +
Systolic blood pressure, mm Hg (X + SD) 1251 £13,5 121,7 £ 16,7 18,5+ 14,8 0,01
Jlnactonndyeckoe apTepHalbHOE JJaBICHUE, MM PT. CT. /
+ + +
Diastolic blood pressure, mm Hg (X + SD) 81,9+6,9 79158 79,091 0,237
YacToTa cepAeIHBIX COKpaIleHuil, ya./MuH /
+ + +
Heart rate, beats/min (X + SD) 770%12,2 74110 746+ 117 0,097
®doromnerusmorpagus / Photoplethysmography
XKecTtkocThb cocynos, yci. ex. (Hopma: ot —40 10 —5) /
+ 178 + 7.5+
Vascular stiffness, standard units (norm: —40 to —5), (X + SD) 3,1£16,2 17.8+11,9 75139 <0,001
A — KecTKasl CTeHKa apTe-
puii / A — the hard wall of 13 (13,4) 4 (5,7) 22 (25,0)
the arteries
. B — cpenHsis xKecTKOCTH
Tun nyabcoBOH BOJHBIL, 77 apTepUANBHOH CTEHKH /
0,
yenosek (% BbIOOpKH) / B — the average stiffness 5(@5,2) 0 5(@5,7) <0,001
Pulse wave type, 7 people of the arterial wall
(% of the sample)
C — BbICOKAs 3JaCTUYHOCTD
apTepHaJbHON CTEHKH /
C — high elasticity of the 79 BL4) 66 04,3) 61 (69,3
arterial wall
[MokaszaTenn nepudepudeckoro HacwlmeHus kuciaopoxoM / Indicators of peripheral oxygen saturation
SpO,,% (X + SD) 96,6 + 1,4 97,7+ 1,0 96,5+ 1,1 <0,001
Hopma — 96-99 %, n genosek (% BBIOOpKH) /
The norm is 96-99 %, n people (% of the sample) 83 (84.7) 93 08.9) 74 B4 0.001
<
ApTepuanbHas THIIOKCeMUs, # 4eloBek (% BBIOOPKH) / ’
Arterial hypoxemia, n people (% of the sample) 1505,3) LD 14.15.9)
Ipumeuanue. TIonyKUPHBIM MIPU(TOM BBIJCICHbI CTATUCTHYECKH 3Ha4MMble pasznuuus. (X + SD) — cpeanee apupmetrnyeckoe
3HAa4YeHHE U CTaHJapTHoe oTkJIoHeHHe. Nofe. Statistically significant differences are highlighted in bold. (X+ SD) — arithmetic

mean and standard deviation.
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(6omee 10 yer) cpok ciryx0bl. Tak, B rpymme o 5 et
CIIy’KObl OTMe4aeTcsl JocToBepHOe cHikeHne CAJ|
mo 117,3+20,1 MM pT. CT., a B TpyIIE BOCHHOCIY-
JKaIUX CO CPOKOM CIyObI Oosee 10 jer mocToBepHO
noBeiieHo cpeanee CAJl no 127,8 £ 11, 8 MM pT. CcT.
[Ipu cpoke cayxOb1 Oomee 10 meT Takke OTMEYCH
JOCTOBEPHBIA POCT JIOJNIM BOCHHOCTYKAIIUX C apTe-
puanpHOM rumnokcemueit go 14,8 %, 4TO COmpoBO-
JKJTaeTCsl JIOCTOBEPHBIM CHMKEHHWEM CPEIHUX IOKa3a-
Tejei carypamuu kpou a0 96,6 + 1,4 %. B rpymme
BOCHHOCIYXAaIIIMX CO CPOKOM CIIyXObl 6omee 10 et
JIOCTOBEPHO YBEJIMYCHA JIOJIS JIUI[ C TUIIOM ITyJIbCOBOM
BOJIHBI A, COOTBETCTBYIOIIIEH )KECTKOW CTEHKE apTepUu
10 20,9 %. OcoOeHHBIN cTaTyc IPyNI BOCHHOCITYXa-
IUX CO CPOKOM CIYXOBI 10 5 mer m Oomee 10 jer
MOATBEPKAAET JOCTOBEPHO OoJiee BBICOKAsI JIOJISI JIUIY

C TUIIOM ITYJICOBOW BOJHBEI C, COOTBETCTBYIOIICH BHI-
COKOM 2J1aCTUYHOCTH CTeHKH apTepui (92,6 %) B rpym-
1e BOCHHOCIYXAaIMX CO CPOKOM ciyxO0bl 5-10 mer
(Tabm. 2).

AOCOMIOTHBIE WM OTHOCHUTENBHBIN HE0CTaTOK
KHCIIOpO/a SIBIISIETCS OOIIel YepTO MHOTHX Ccepiacd-
HO-COCYIUCTHIX 3a00JI€BaHMIA, YTO MOXKET CIIOCOOCTBO-
BaTh MX MaHudecTauuu U Tmporpeccuposanuto [11].
Kputnueckyro pons B TpaHCIOPTE KHCIOPOAA MO CO-
CYIHCTOMY pyCIly, a TaKKe IpPHU MEPEHOCE U yTHIIU-
3alMM TKaHAMM UIPAET SHAOTEIUI — NEpBBIA CIIOM
KJIETOK, KOHTaKTUPYIOIIMK C KpoBbro. Ha rumokcuro
OTU KJIETKU pearupyror cexpeuueit HIFs — rpymnmnoit
TPAHCKPUIITUOHHBIX (hakTopoB [13], 4TO BBI3BIBAET
poct skcupeccnn reHOB VEGF u aHmoTennambHOM
NO-cunTrazer (eNOS), U Kak CJICICTBUE YBEIUUCHUE

Tabnuya 2 / Table 2

(DYHKUMOHA/bHbIE MOKa3aTeNM BOEHHOC/TYXALLMX B 3aBUCMMOCTM OT CTaxa C/yXObl
Functional indicators of military personnel depending on the length of military service

Crax mo rpynmnam / Experience in groups
[Mokasatens / Indicator p
1o 5 met 5-10 et >10 et
CHCTOJIMYECKOE apTepHaibHOE JaBJICHHE, MM PT. CT. /
+ + +
Systolic blood pressure, mm Hg (X + SD) 17,3 £20,1 123,375 1278+ 11,8 0,001
JlnacTonnyeckoe apTepruagbHOC IaBICHHUE, MM PT. CT. /
+ + +
Diastolic blood pressure, mm Hg (X + SD) 78,1£72 798£71 83,175 0,022
YacToTa CepAcUHbIX COKpAIICHUM, Y./ MUH /
+ + +
Heart rate, beats/min (X + SD) 7=l 76+10 12 0,498
XKecTkocTh cocynoB, yci. en. (Hopma: ot —40 10 —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 — KecTKasl CTCHKa apTepuii /
A — the hard wall of the arteries 8(12,3) > (7.4 24209
B — cpenHss ®KeCTKOCTh
Tun nyJibCcoBOM BOJIHBI, apTepHUalIbHOI CTEHKH /
n denoBek (% BBIOOPKH) / B — the average stiffness 23D 0 76D 0.016
Pulse wave type, n people of the arterial wall ’
(% of the sample)
C — BBICOKAs AJIACTHYHOCTD
apTepUaNIbHON CTEHKH /
C — high elasticity 55 (84,6) 63 (92,6) 84 (73,0)
of the arterial wall
IMTokasarenn nepudepudeckoro HacelmeHus kuciaopoxoM / Indicators of peripheral oxygen saturation
Sp0,,% (X + SD) 972 +1,2 97,2+ 1,1 96,6 + 1,4 0,002
Hopma — 96-99 %, n uenosek (% BBIOOpKH) /
The norm is 96-99 %, n people (% of the sample) 63 0,0) 78 96,3) 104 (85.2)
0,039
ApTepuanbHas TUIIOKceMUs, n desnoBek (% BBIOOPKH) / o o o
Arterial hypoxemia, n people (% of the sample) 7.(10,0%) 3 G.7%) 8 (14,8 %)
Ilpumeuanue. TlonyXUpHBIM MWPUGTOM BbIJCICHBI CTATUCTHYECKH 3HAYMMBble pasnuuns. (X + SD) — cpeanee apupMeTHUECKOE

3HaYCHUE U CTaHAapTHOE OTKJIOHEeHHE. Note. Statistically significant differences are highlighted in bold. (X + SD) — arithmetic

mean and standard deviation.
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CHHTE3a PHIOTEINAIBFHOTO (pakTopa pocTa W WHAYIH-
6enpHOM eNOS [12]. B cBOIO 04epenn, 3TO yBeIUINBA-
€T CMHTE3 MOHOOKCH/JIa a30Ta B PE3y/bTaTe OKUCIEHUS
L-aprununa B npucyrctsun HAJI®PH, ¢ obpasoBanu-
eM L-uutpyminna u HAJD.

buonorndeckne 3¢ ekTh OKCHIa a30Ta OMOCPEno-
BaHbI €ro KOHIICHTpaluei. Maible QU3HOoIOrnuecKnue
kouteHTparu NO (<10° M), koTopble COMPOBOXK/Ia-
0T (YHKIIMOHHPOBAHWE KOHCTHTYTHUBHBIX H30(OpPM
eNOS, OKa3bBIBAIOT ITUTO- U HEHPOMPOTEKTOPHOE IeH-
ctBue. B oOsraHOM cocrossanmm eNOS B 80 % sBis-
eTcst KOHCTUTYTUBHOW W B 20 % — MHAYyIHOETbHON
(depmenratuBHOW (Gopmoil [6], HO Korma Ao TO-
cienHelr BozpacraeT, y NO mposiBisieTcsl HUTOTOKCH-
YEeCKOe W MPOBOCTIAINTeNbHOE eiicTBre. OKHUCICHHBIE
JIUTONPOTEUHBI HU3KOW TJIOTHOCTH TOJABIISIOT CHHTE3
NO B TpoMOOLUTaX, CTUMYJIUPYIOT UX arperamuio, 0o-
pasoBaHue TpoMOOkcaHa A2 M CEpOTOHMHA, MPHUBOIS
K Pa3BUTHUIO DHJIOTEIHANBFHOW AUCPYHKIUHU [4], 4TO
MOXET OOYCIIOBINBaTh POCT KECTKOCTH CTEHKH CO-
CyZIOB 110 Mepe yBEIMYEHHs CTaka CIyXkObl B Hcclle-
JyeMbIX KIMMATUYECKUX 30HaX.

[Ipu craxe cmyx0b1 10 5 et poct CA/l, BeposTHO,
CBA3aH C ONMMCAHHOW BBILLIE aKTHBALMEN M MOBpPEKIE-
HUEM SHJOTENMATBHBIX KIETOK, MPUBOIAIINMH K TIa-
TOJIOTUYECKOMY OTBETY Jake Ha OOBIYHBIE CTUMYIIbI
B BHUJIC Ba30KOHCTPHUKIHMH, TPOMOOOOpa30BaHUs, yCH-
JICHHsI KIIETOYHOH MpoiuQeparuy, THUIepKOaryIsiuu
C BHYTPHCOCYIHCTHIM OTIOKECHHEM (uOpuHOTeHA [2].
B pocte CAJl cBoio poib Takke HrpaeT pa3BUTHE
o01I1ero aJanTallMOHHOIO CHUHJpOMa KaK YHUBEpCallb-
HOTO MHAMKATOPa aaliTallHOHHO-IIPUCIIOCOOUTEIBHBIX
peakuuii opranusma [10].

OpmHako THN MTyJIECOBOM BOJHBI, COOTBETCTBYIOIINI
TUIy A, KE€CTKasg CTEHKa apTepuil MOSABISAETCS TOJb-
Ko crmycts Oojee uyeM 10 JieT Ciy:kObI, 4TO CBHIIE-
TENBbCTBYET O CTPYKTYPHBIX TepecTpoiikax. [latomop-
(homornveckuii cydocTpar TakOW CTENEeHU KECTKOCTH
apTepHaIbHOTO pyclla — apTepUOCKIepo3, XapakTe-
PHU3YIOMIHUIACS TMOCTENEHHBIM YMEHBIIEHHUEM B COCYIH-
CTOM CTEHKE COAEp:KAaHWS AJIaCTMHA U IOBBILIEHHEM
KoJutareHa [8]. DmacTuH sBisieTcst Hanboiee HHEPTHBIM
BEIIECTBOM B OpraHu3Me W 00JajaeT MEepHoIOM II0-
Jypacrmajga B HECKOJBKO AECSATHIICTHIA, MMOCKOIBKY €ro
MOJIEKYJIbI CTaOMJIN3UPOBAaHbl MOMEPEYHBIMU CIINBKA-
MH, HO HX pa3pylIeHHE B pe3yJbTare UIUTEIBHOIO
BOCHQJICHUS TO]] JIEICTBHEM MaTPUYHBIX METaIIONpPO-
TeWHa3 TpepacoiaraeT K MUHEPAIH3alid KaJIbIIUEM
u dochopom [7].

HHuTepecHo, 4TO BIMSHUE apKTUYECKOTO U CpeHe-
ropbsi CyOTPONMMYECKOrO THIIOB KIMMaTa Ha IOKa3a-
TEMH CepACYHO-COCYINCTOW CHUCTEMBl HMEET MHOTO
00111ero, 9T0, BEPOSTHO, CBSI3aHO C HApyIIEHHUEM YTH-
JU3AIUK KUCIIOpoJa TKaHAMH, HaOJII0gaeMbIM B 000-

uX ciaydasx. JlureparypHbie TaHHbIC CBUICTCIILCTBYIOT,
YTO MEPEeCTPOHKa CUCTEMBbI KPOBOOOpAILCHUS Yy JIHII,
MUTPUPOBABIIMX B APKTUYECKHUIA TOSIC, TIPOTEKAET CTa-
IUitHO, GopMupys ¢aszy aecradunuzauuu (10 2 JeT),
¢azy cradbmmuzanuu (0T 2 10 4 JeT), MepexoHbIi Tie-
puon (ot 4 no 7-10 net) u ¢asy ucromenus (Ooiee
10 met) [9]. AmanTamusi CHCTEM K SKCTPEMaJbHBIM
KIIMMATHYCCKUM YCIIOBUSIM TIPOTEKACT aCHHXPOHHO,
W BO BpEMsI CMEHBI aJanTal[OHHBIX TEPHOIOB Opra-
HHU3M YeJIOBEKa HaXOIUTCS B pa30ajaHCHPOBAHHOM CO-
CTOSIHUHM. DTO COMIACYETCS C JTAHHBIMU, TIOJYYCHHBIMH
B HAIlIEM KCCIIEOBAHNH.

BblBO bl

1. Hanbosnee BaXKHBIMHU TTEPHOIAMU BOCHHOU CITYK-
Obl, TPEOYIONUMH MOBBIIIICHHOTO BHUMaHMsI K IpOoQu-
JIAKTHKE 3a00JICBaHUI CEPIIEUHO-COCYTUCTON CUCTEMBI,
SIBIISIFOTCSL UHTEPBajbl 10 5 jeT u nocie 10 ner craxa.

2.C yBenWYeHWEM JUINTEIBHOCTH MPEOBIBAHUS
B HEOJIarONMpHUATHBIX KIUMATHUECKUX YCIIOBUAX apK-
TUYECKOTO M CPEIHErOphsi CYyOTPOIMMUYECKOrO MOSCOB
MIPOUCXOAUT HCTOIIEHUE CEPIACUHO-COCYIUCTON CH-
CTEeMbl B BHJE CHIDKCHHS CaTypalld W HapacTaHHS
apTepuaJbHOM TMIIOKCEMUU € MEPECTPOMKOM cocyau-
CTBIX PEAKIMHA 1O TUTIEPTOHNYESCKOMY THITY TIPH CTaXKe
6omee 10 mer.

OOMNMOJIHNTEJIbHAA UH®OPMAL NS

Bkiax aBropoB. Bce aBTOphl BHECHIH CyLIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIICTIIMH, TPOBEICHHE HCCIeI0Ba-
HUSI M TIOATOTOBKY CTaThH, MPOWIN U 0100pMIN (PHMHAIBHYIO
BEPCHUIO Tepe]] MyOiIuKaruei.

Kon¢uukT MHTEepecoB. ABTOpBI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U IIOTEHIMAIBHBIX KOH(INKTOB HMHTEPECOB,
CBSI3aHHBIX C MyONUKaIlMell HACTOAIIEH CTaThu.

Hcrounuk ¢uHaHcupoBanusa. ABTOPBl 3aABISIOT
00 OTCYTCTBHMM BHEIIHEro (PMHAHCHPOBAHUS IIPU IMPOBEJE-
HUHM UCCIIEOBAHUSI.
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WHAT IS THE CURRENT STATUS OF THE COVID PANDEMIC?
WHAT CAN/SHOULD WE DO AT THIS POINT?
© Robert M. Rennebohm

St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia

For citation: Rennebohm RM. What is the current status of the covid pandemic? What can/should we do at this point?
Pediatrician (St. Petersburg). 2023;14(1):89-98. DOI: https://doi.org/10.17816/PED14189-98

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.

Keywords: COVID-19; pandemic; vaccination; immunity.
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KAKOBA TEKYLWAS CUTYALMA C NAHOEMUENA COVID?
YTO Mbl MOXEM U OO0JIXKHbI CAENIATb HA 3TOM 3TANE?

© Pobept M. PeHHebom

CankT-lMeTepbyprckuit rocynapCcTBEHHbIA NEAUATPUYECKUIA MeaULMHCKUIA YHuBepcuTeT, CaHkT-TeTepbypr

Jna yumuposaHus: PeHHebom P.M. KakoBa Tekyllas cutyaums ¢ naHaemmueit COVID? YTo Mbl MOXKEM U A0/KHbI CAeNaTb Ha 3Tom aTane? //
Neamartp. — 2023. — T. 14. — Ne 1. — C. 89-98. DOI: https://doi.org/10.17816/PED14189-98

Kak npsimoii pesynbTaT KammaHuMu MaccoBoi BakuuHauuu npotne COVID (Bo BCcex BO3paCTHbIX rpynnax) 4enoBeyecTBo,
BEPOSITHO, CTOJIKHETCS C Yrpoxallen cuTyauumen, KoTopas MOTEHUMANbHO MOXEeT CTaTb KatacTpoduyeckon. Kamnanus
MacCoBOW BaKLMHaLUMKM CTana NPUUYMHOM Pa3BUTUS MPOLOKMUTENbHOM Ccepuu Bce Honee 3apasHblX AOMWHAHTHbLIX Bapwu-
aHToB Bupyca SARS-CoV-2.

JTO CBAA3aHO C TeM, YTO M3-3a eHOMEeHa «MMMYHHOro nobera» HeWTpanusyllMe aHTUTeNa, UHOYLMPOBAHHbIE BaKLMHOM,
6bICTPO NepecTatoT ObITb HEMTPANU3YIOLWMMK, @ BaKLMHANbHbIE HEHENTPANU3yIOLWMe aHTUTENA MOTYT cAenatbh BUpyC 6onee
3apa3HbiM — GOpMa OMOCPEeAOBAHHOIO aHTUTENAMU UMM AHTUTEN033aBUCMMOr0 YCUNEHUS» UHDEKLUN.

Takum obpasom, BakumuHbl NpoTne COVID He yyaT BpPOXAEHHYI MMMYHHYIO CMCTeMy BOpOTbCS C BUPYCOM, @ BMECTO 3TO-
ro HEHeMTpanu3ylLmne BaKUMHHbIE AHTUTENA HEWTPANU3YIOT BPOXAEHHYI MMMYHHYIO CUCTEMY TeX, KTO BakLMHMPOBAH.
BakuuHbl npotuB COVID He cnocobcTBYOT GOPMUPOBAHMIO KONNEKTUBHOrO MMMYHUTETA, @, HaNnpoTMB, AENalT BUPYC
6onee 3apasHbiM.

KaMnaHus MaccoBoi BakLMHALMKM NPeapacnonaraeT K KUCTOWEHUIO MMMYHUTETA® Y BaKUMHUPOBaHHbIX. BakLMHMpPOBaHHbIE
noamn (Bcex BO3pacToB) B HacTosiLLee BpeMs HEOAHOKPATHO MOBTOPHO 3apaxawTtcs SARS-CoV-2.

McToweHne MMMyHUTETA MPUBOAMT K TOMY, YTO BaKLMHMPOBAHHBIN YeNoBeK CTAaHOBUTCS MeHee CMOCO6HbIM CNpaBUTbCS
He Tonbko ¢ SARS-CoV-2, Ho U ¢ apyruMu uHdekuuamu, skaodas EBV, CMV, Bupyc repneca u naxe Tybepkynes.

[Ona pewexns 3Tux npobnem Heob6x0AMMO MpPeKPaTUTb MOJIb30BATHCS YNPOLWEHHBIMU U HEMNpaBUbHBIMW AUPEKTUBAMMU
M CO34aTb YCNOBUS AN KOHCTPYKTMBHOIO AManora Mexay y4eHbiMU 1 Bpavyamu, KOTopble Obliv OTBETCTBEHHbI 3@ Npeob-
napatouwee nosectsoBaHne o COVID un nonmutuky 60pbObl C HUM, U TEMU YYEHbIMU M BpavyaMu, KOTopble BpPOCMAN BbI30B
€My M ero nonuTuke. Mbl LOMKHbI TakXe NOOWPSATb TakoW AMANor cpeam rpaxphaH — Auanor u geMuctuduumpyiollee
o6pa3oBaHue, KOTOpble yny4ywaTt noHnManume cutyaumm ¢ COVID, co3pafyT KOHCEHCYC M 00beaAnHAT Ntoaein B NO3UTUBHbIX,
KOHCTPYKTUBHbIX YCUNIUSX, YTOObI COXPAHUTb XM3HU U MONOXMUTb KOHEL, 3TOM MaHAEeMUMU.

KntoueBbie cnoa: COVID-19; naHaeMus; BakLMHALUS; UMMYHUTET.

Moctynuna: 14.12.2023 Opo6pena: 18.01.2023 Mpuuata 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:

* 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.

* 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.

e 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].

* 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 — 1i.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 EBYV,
CMV, 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
mune exhaustion” [2, 3, 10].

(134

1m-

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?

* 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.

e 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.

» 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 — 1i.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.”

e “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:

@ [Negmatp. 2023.T. 14. Buin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

ISSN 2079-7850



0B30Pbl /REVIEWS

95

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.

# [legunarp. 2023.T. 14.Buin. 1 / Pediatrician (St. Petersburg). 2023;14(1)

elSSN 2587-6252



96

0B30Pbl /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.

e 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 himselyf,
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'IbJJ,OCTEPOHOBOﬁ CUCTEMbI B PA3BUTUU
CEPAEYHO-COCYOAUCTDHIX OCNIOXXHEHUU NPU COVID-19

© M.M. 3abexunHckuii, A.A. CeMeHoBa

CaHkT-lNeTepbyprckuii rocynapCTBEHHbIM NeaMaTpuyeckuii MeguunHckuin yHusepcutet, CankT-Metepbypr, Poccus

[na yumuposaHusa: 3abexunHckuit M.M., CemeHoBa A.A. Poib peHUH-aHrMOTeH3NH-aNb40CTEPOHOBOW CUCTEMbI B Pa3BUTUN CEPAEYHO-
COCYAMCTbIX OCNOMHEHMI npu COVID-19 // Neamnatp. — 2023. — T. 14. — Ne 1. — C. 99-118. DOI: https://doi.org/10.17816/PED14199-118

B nepuon naHpemuu, Bbi3BaHHOW SARS-CoV-2, BbISICHMNOCH, YTO CEpAEYHO-COCYAMUCTble 3aboneBaHUs ABNATCS BaXKHbIM
dakTopom pucka pa3sutusa COVID-19. B 1o e BpemMs 0Ka3anocb, YTO y NALMEHTOB, HE CTPAAABLIMX CEpAEYHO-COCYANUCTON
natonoruei ao 3apaxenuns SARS-CoV-2, 4acTo BO3HMKaNU CepAeYHO-COCYAUCTbIe OCOXHEHWS B BUOE MWOKAPAMTOB, apuT-
MWW, CepAeYHON Hea0CTaTOYHOCTHU. Ype3BblYaiHO aKTyaNlbHbIM NPeACTaBASETCS BbIICHEHWE NATOreHeTUYeCKMX MeXaHU3MOB,
obycnosamBatwmx s3anmocssasb COVID-19 u cepaeyHo-COCYyanCTOM NAaToONOrmn. AHaNN3 AAHHbIX HAYYHOW NUTepaTypbl faeT
OCHOBaHMS Nonarathb, 4To ANCHANAHC B peHUH-aHIMOTeH3MH-anbaocTepoHoBoi cucteme (PAAC), BbipaXkatoWwmics B runepnpo-
AyKuMn aHrnoTteHsmHa-1l (Anr-1l) n peduunte anrnotensuna 1-7 (AHr 1-7), onpepensercs Kak BaXKHOe CBA3yiOLLe MaToreHe-
TM4YecKkoe 3BeHO, obycnosamsatllee komopbuaHocts COVID-19 n kapamoBackynapHoi natonormum. CornacHo COBpeMeHHbIM
npeactaBnenmam PAAC cuMTaeTcs CNOXHOM, MHOTOKOMMNOHEHTHOM, MHOIOYPOBHEBOM, ABYXOCEBOM CUCTEMOM, obnaaato-
el Kak Kapauo- M Ba3onpoTekTuBHbIMU (ocb AM®-2/Anrl-7/MasR), Tak u Kapauo- M BasonoBpexpalwmmmu sbdekTamm
(ocb ATI®/AHr-II/ATIR). Y nauMeHTOB C CepAeyHO-COCYAUCTbIMM 3aboneBaHMsAMM, Kak MPaBUO, yxe muMmeeTcsq AucbanaHc
PAAC, xapaKTepu3ylLWmics runepnpoiykumein «KapaumoTokcuyHoro» AHr-1l. KopoHaBupyc, B3aMMoAeNCTBYSl C aHTMOTEH-
3MHNpeBpawawwmm depmMeHToM 2 (AMNM-2) — BaXHbIM KOMMOHEHTOM KapauonpoTekTuBHoM ocu PAAC — u cHuxas
€ro KO/MMYeCcTBO M aKTUBHOCTb, YCM/IMBAET 3TOT AMcbanaHc, 4to ycyrybnser nopaxeHue cepAeqyHO-COCYAUCTOM CUCTEMBI.
Kpome 3toro, aucb6ananc PAAC moxeT npuBoamMTb K gucbanaHcy B KanaMKpeUH-KMHUHOBOM CUCTEME C HAaKOMIEHMEM MOBbI-
LIAKoLLero CoCyauCTy0 MpoHMLaemMocTb des-Arg9-6paankuHMHA, NOTEHLUMPOBATL BOCNANeHMe, CO34aBaTh NPeAnoChIIKM ANS
pa3sutus COVID-19-accoumMmpoBaHHOM KOArynonatum 1 0CTPOro pecnuMpaTtopHOro AMcTpecc-cMHapoma. B natoreHeTnyeckon
Tepanuu KOPOHABUPYCHOM MHMEKLMUU, OCIIOKHEHHOW MOPAXKEHUSIMU CEPAEYHO-COCYAMCTOM CUCTEMDBI, MOXET OKa3aTbCs Le-
necoobpasHbIM MCNONb30BaHME NEKAPCTBEHHbIX CPeACTB, KOPPEKTUPYLWMX n3MeHeHns B PAAC.

KntoueBbie cnoga: PEHNH-AHTMOTEH3UH-a/IbAOCTEPOHOBAA CUCTEMA; COV|D-19, cepaeyHo-cocyaucTble 3aboneBaHus.

Moctynuna: 12.12.2022 Ono6pena: 18.01.2023 MpuusaTa k nevatn: 27.02.2023
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THE ROLE OF THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM IN THE
DEVELOPMENT OF CARDIOVASCULAR COMPLICATIONS IN COVID-19
© Mikhail M. Zabezhinsky, Anastasia A. Semenova

St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia

For citation: Zabezhinsky MM, Semenova AA. The role of the renin-angiotensin-aldosterone system in the development of cardiovas-
cular complications in COVID-19. Pediatrician (St. Petersburg). 2023;14(1):99-118. DOI: https://doi.org/10.17816/PED14199-118

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.

Keywords: renin-angiotensin-aldosterone system; COVID-19; cardiovascular diseases.
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Omunemus COVID-19, oxBarmBimas Mup ¢ Hada-
na 2020 r., mocTraBmwiIa mepes MEIUITMHCKAM CcO001Ie-
CTBOM LIENBIM PSJT OCTPHIX BOMPOCOB, OT PEIICHUS
KOTOPBIX 3aBUCUT U3Hb U 3JI0POBbE MHOIOUUCIICH-
HBIX TanueHToB. ONWH W3 TakuX BOMPOCOB KacaerT-
CS MEXaHHM3MOB TOPAXEHHUA CEepIeUHO-COCYINCTON
CHCTEMBl TP HOBOH KOPOHABUPYCHOW HH(DEKIUH
[4, 9, 10, 15, 16, 135]. C pemenuemM 3TOro BOIpoca
HEpa3phIBHO CBs3aHa pa3paboTKa APPEKTUBHBIX METO-
JIOB JIeUeHUs cepaedano-cocyauctoi naronoruu (CCII)
mpu COVID-19.

DONUAEMUOIOTUUECKUE UCCIECIOBAHUS, TTPOBEACH-
HbIE BO BpeMs MaHAEMUHU, TTOKa3ajdu, YTO CEpIACUHO-
cocynuctoie 3a0oneBanus (CC3) ABIASIOTCS BaXKHBIM
(dhaxropom pucka pazsutus COVID-19 [1, 5, 50, 67,
87, 136, 138]. Tak, aprepuansHas runepreHsus (Al)
aCCOIMUPOBATIACH C JIBYKPATHBIM YBEIHUYCHUEM PHCKA
CMEPTH OT KOPOHABHPYCHOU MH(EKIMU B CPABHCHHHU
¢ marnueHTaMu 0e3 Hee, NMPUYEM CpEIu IaIeHTOB
¢ Al 3HaunTenpbHO OOJIee BHICOKUN YPOBEHBL CMEPT-
HOCTH OBLT B T'PYIINE, KOTOpasi HE MOIydana aHTHTH-
nepreHsuBHyto Tepanuio (7,9 % npotus 3,2 %) [67].
AT, caxapHblil [uabeT, UlIeMuYecKas 00Je3Hb Cepll-
[la B aHaMHeE3€ Mpeapacrojarajiu K pPa3BUTHIO Tsi-
KENBIX TPOMOOTHYECKHX OCJOXHEHUH y OOJBHBIX
COVID-19 [5, 7, 11, 20, 21, 23, 30, 33, 41, 134].
B To xe Bpems BBISICHUIOCH, YTO Yy NAIlUEHTOB,
He crpamaBuux CC3 no 3apaxenuss SARS-CoV-2,
B xome mepeHecennss COVID-19 mosBisumuces cep-
JIEITHO-COCYINCTBIE OCIIOKHEHHS B BUIE MUOKAPINTA,
COMPOBOXKIABIIETOCS TMOBBIIICHHEM YPOBHSI TPOIIO-
HuHa [ (12-28 % mnaruenToB), apurmuit (9-17 %)
M OCTpoOii cepaedHoit Hepocrarounoctu (3—33 % ma-
nueHToB) [2, 12, 28, 75, 87, 88, 113, 133]. 12-net-
HHE HAONIONCHUS 3a 25 MaMeHTaMu, MEePeHECITUMHU
KopoHaBHpycHY0 uH(peknuo B 2003 T., BBISBUIH
Hallu4ue KapAHOBACKYJISpHOW marosorun y 44 %
nepeboneBmux [138].

AHaNN3 3MHIEMUOIOTUIECKUX TaHHBIX MTOKA3bIBAET,
yro CCIT u COVID-19 moryT OBITBH CBSI3aHBI MEXKIY
co0O0i M B3aUMHO YTSDKENSTH JIPYT Ipyra. Y 4YuThIBas,
yTo BXOmHbIMH BOpoTamMu SARS-CoV-2 (kak u Ko-
pOHaBHpYCa, BBI3BABIIETO OSIHUIEMHYECKYIO BCIIBIIII-
Ky B 2003 1.) sBIISleTCS aHTMOTEH3WHIIPEBPAIIAOITHIA
¢depment 2 (AIID-2) — BaKHBI KOMIIOHCHT PEHHH-
AHTUOTEH3UH-ab/I0cTepoHoBol  cucteMbl  (PAAC)
[3, 6, 13, 14, 26, 70, 89, 92, 124] u, npuHuMas
BO BHMMaHHE MHOTOYHCIIEHHBIC SKCIIEPUMEHTAIbHbIC
Y KJIIMHUYECKHE aHHBIC, CBUICTECILCTBYIOIINE O BaXK-
Hoii ponu nucbananca PAAC B xapamoBacKyJsIpHOR
narosioruu [17, 27, 36, 37, 40, 85, 101, 105], moxHO
MPEANONIOKUTh, YTO UMEHHO u3mMeHeHusi PAAC sBius-
IOTCS CBSI3YIOIIUM ITaTOT€HETHYECKHM 3BEHOM MEXKIy
COVID-19 u CCII. B nHactositemM 0030pHO-aHAJIUTH-

YECKOM HWCCJIEIOBAHWN MBI TIOMBITAJINCh HAa OCHOBE
JTAaHHBIX HAYYHOU JIMTEpaTyphbl U3YYUTh U COMOCTABUTH
usmenenust PAAC ipu COVID-19 u CC3, o6ocHoBaTh
3HayeHne aucOananca PAAC kak CBS3yOINEro 3BeHa
MEX/Ty KapIHOBACKYISPHON MaTOJOTHEH M KOPOHABH-
pyCHOH HH(EKIIHEH.

Jpoaonusa mnpeacrapiaeHuii o PAAC: or mpo-
CTOl CcHCTeMBI C OJHO3HAYHBIM, NMpPeNMYIIeCTBEH-
HO TPeCcCOPHBIM JeiicTBHEM, 10 MHOIOYPOBHEBOM
U MHOTOBEKTOPHOH CJIOKHOI CcHCTeMBI ¢ Pa3HO-
HANIPABJIEHHBIMH M TOHKO CO0aJJaHCHMPOBAHHBIMH
KPATKOCPOYHBIMH M J0JITOCPOYHBIMH 3] dexTamu

Co BpemeHHU OTKpBITHS peHWHa B 1898 1. BBImaro-
nmMMes 1mBeAcko-puHckuM ¢usnoiorom R. Tigerstedt
B coaBTOpCTBEe C¢ ero yueHukoM P.G. Bergman [121],
MOJIOKUBIIUM Hadano ucciaenoBanuto PAAC, mpen-
CTaBIICHUSI O MEXaHM3MaxX, KOMIOHEHTaX M 3 deKrTax
9TOW CHCTEMBI TpEeTepresy 3HAYUTeNbHbIE H3MEHe-
Hus. Robert Tigerstedt BBOIWIJI 3KCTpakThl romore-
HU3WPOBAHHBIX TIOYEK KPOJIHMKAM M HAOJFO/all MOBbI-
IIEHHe CHUCTEeMHOro aprepuanbHOro nasieHus (A/l).
Y4eHblil yCTaHOBWIJ, YTO TOJBKO SKCTPAKTHI KOPHI IO~
YeK, a HE MO3TOBOTO BEIIECTBA, BBI3BIBAIOT ITH 3(-
(exrbl. OH TaKkKe TEHUAIBHO MPEIOI0KUI, YTO MPO-
JIYKIWMsl PSHHHA UTPacT BAXKHYI POJIb B MEXaHHM3Max
pa3BUTHUS THIEPTPOPHUH MHOKAp/a JIEBOTO JKEIyI0uKa
[38, 121]. Kak 5T0 yacTo ObIBacT B UCTOPUH HAyKH, OT-
KPBITHE PEHHMHA, B CHJIY IEJOT0 psa 0OCTOSTEIHCTB,
oxoio 40 et octaBanock 0e3 JOKHOTO pa3Butus [38].
W tonpko B xoHie 30-x rogoB XX B. ABE HE3aBUCH-
Mble Ipynmnbl uccienosarenedl Bo niase ¢ E. Braun-
Menendez u I. Page [96, 103] Ha sKcrepuMeHTaTh-
noit momenu A H.J. Goldblatt [71] BHOBb OTKpbLIH
PEHUH, OIpPEJENIUB, YTO 3TO 3H3UM, OTIICTUISIFOIIUN
nenTtus ot cyocrpara. [lpomykT pelicTBusi peHUHAa,
oOnaaronii MpeccopHbIM 3(PdeKToM W MepBOHAYATb-
HO MIMEHOBABIINICS TUTIEPTCH3MHOM WJTH aHTHOTOHHHOM,
OblT B KOHEYHOM HWTOre Ha3BaH aHTHMOTEH3MHOM [38].
B 50-e rompt XX B. ObUIM OTKpBHITHL 2 (OpMBI aH-
ruoTeH3uHa: aHruoreHsud 1 (Amr-I) u aHrworen-
3uH I (Amr-II) [115], a B 60-e, Omaromapst paboram
J.H. Laragh u coagr. [90], Obu10 moka3aHo, 4ro Aur-11 —
3TO TPO(PUYECKUI TOPMOH JUJISI CEKPEIUU allbJ0CTe-
pona. Takum 00pa3oMm, K Ha4yaly BTOPOH ITOJIOBUHBI
XX B. CIOKWIHCH TaK Ha3bIBAEMbIE KIACCUYECKHE
npencrasienns o PAAC. ComracHO 3TUM TIpecTaBe-
HusM aktuBanmsi PAAC, BO3HUKAOMIAS TIPU HIIIEMHUH
MOYEK, HU3KOM KOHUEHTpauuu Na, aKkTUBAallUUd CHM-
MAaTUYECKOH HEPBHOUW CHUCTEMBI, MPUBOJUT K 3aITyCKY
MTOCJIEZIOBATEIFHOCTA ~ MPOTEOUTUIECKUX — PeakIuit
(aarmotensunoreH — AHr-I1 — Aur-1I) ¢ obpazoBannem
OCHOBHBIX 3(dekropoB — Amr-II n ampgocrepona,
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Puc. 1. PeHWH-aHrMOTEH3UH-aNbA0OCTEPOHOBAs CUCTEMA — C/I0XKHAasA AByxoceBas cuctema. Ocb [ANdM/Ang-1I/AT1R] o603HaueHa TeMHo-

Fig. 1.

cepbiM LBeToM, ocb [AMN®-2/Ang 1-7/MasR] — cBeTno-cepbiM LBETOM, a TaK)Ke MX OCHOBHble 3¢ deKTbl NpU BO3AEHCTBUN
Ha onpeaeneHHble peuenTtopbl. CnpaBa BBepxXy NpuBeAeHA KpaTKas cxeMa KaJZIMKpPeUH-KUHUMHOBOM cucTeMbl U ydactue AMND,
AMN®-2. AMd-2 — aHrMoTeHsuHNpespawaiowmii pepmeHT 2; AlM-A — amuHonetngasa A; AlN-N — amuHonetupasa N; MCR —
MMHEepanoKopTUKOUAHBINA peuentop; AT1,2,4 R — peuentopbl K aHrnoTeHsuHy-1l 1, 2 u 4-ro TMna cooTBeTcTBEHHO; MasR —
Mas-peuentop; MrgdR — Mrgd-peuenTop; BK1,2 R — 6paauknHuHoBbIe peuentopbl 1-ro M 2-ro TMNa cOOTBETCTBEHHO

Renin-angiotensin-aldosterone system is a complex two-axis system. The [ACE/Ang-lI/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

BBI3bIBAIOLINX  BA30KOHCTPHUKLMIO M YCHJIMBAOILMX
peabcopOrro Na B moukax (puc. 1). Crano MOHSTHO,
YTO 3Ta CHCTEMa MOYKET U30BITOYHO aKTHBUPOBATHCS MIPU
CCII u BeibiBath noBbinieHue AJl [69, 82]. B ces3u
C 9TUM MNPHUCTYNUIN K pa3padaToTKe CPEACTB, MHTHOH-
pytormx PAAC: chaganma wHTHONTOpOB AIID, a 3arem
u Apyrux mpemnaparoB [25, 31, 43, 55, 65, 100, 121].
Haunnas ¢ xoHua 80-X rojoB MpoILIOrO CTONETHS,
KJIaccudeckue npexactasieHus o PAAC xapauHanbHBIM
obpazom MeHstoTcs. OTKPBHIBAIOT LETyI0 TPYIILY KOM-
MTOHEHTOB, PEaTM3YIOMUX IPQPEKTHI, MTPOTHBOITOIOXK-
Hele 3ddexram Anr-II: anrmoremsun 1-7 (Anr 1-7),
anruorem3uH 1-9 (Anr 1-9), anamangun, AT2R (pe-
LENTOphl aHrMOTeH3WHa 2-ro Tuma), Mas- nu MrgD-
peuentopsl, a B 2000-m rogy — AIID-2 [38, 46, 48,
49, 53, 83, 86, 91, 92, 110, 111, 114, 123]. Ckua-
JBIBACTCS TIpEICTaBlIeHUE 00 allbTepHATHMBHOW OCH

PAAC, B kotopoii Kito4yeByro posib urpaer AIID-2,
npespamaromuii Aur-II B Aar 1-7. AkTuBamus ocu
AIl®-2/Anr 1-7/MasR o0yciioBiMBaeT Ba3oausara-
LUI0, HATPUWype3, aHTHIPOIU(EPATUBHBIN, AHTHKO-
arylssHTHBIA W MPOTHUBOBOCHAIHTENBHBIN d(h(DHEKThI
[62, 71, 72, 76, 77, 84, 85, 114] (puc. 1).

B To xe Bpems umccnemomanus [39, 56, 58, 59,
111, 117], moka3aBiiue, 4yTO MPAKTUYCCKU BCE KOM-
noHeHTel PAAC MOTyT CHHTE3MpOBaThCs JIOKAJIBHO
B OpraHax, Jar0T Ha4ajo MPEICTABICHUSAM O TKAaHEBBIX
PAAC, cymecTByOmmX B CEepIlle, cocyaax, MOUYKax,
9H/IOKPUHHBIX KeJle3aX, TOJOBHOM MO3Tre, MOKeINy-
JIOYHOM KeJe3e W APYrHX opraHax. Takum oOpaszom,
C OTKPBITHEM HOBBIX KOMIIOHEHTOB U 3((EKTOB CHCTE-
MBI YYEHbBIE TPUXOIAT K 3aKIIOUYEHHIO O JIByX YpOB-
Hax opranuzanmun PAAC — mupkymsiTopHoM (ToTas-
MEHHOM) M TKaHeBOM. lloiaraiot, 4To HUPKYIATOpPHAS
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PAAC B OCHOBHOM OTBETCTBEHHA 3a KPaTKOBPEMECH-
HbIe TeMonnHaMu4eckne 3(pdekTrl, Torma Kak TKaHe-
Bbie PAAC 00ycnoBIMBAaIOT CTPYKTypHbIE M3MEHEHNS,
B YaCTHOCTH, THIEPTPOQHIO, THUIepIuIaznio, Gpuodpo3
[58, 59, 79, 80, 97, 99, 125, 127, 132]. Ilpu sTOom
B (PM3MOJIOTHYECKHX YCIIOBUSIX M3MEHEHHUS Ha CHCTEM-
HOM YPOBHE MOTYT IIOJBEPrarbCsi TOHKOM HACTPOWKe
B COOTBETCTBHH C MOTPEOHOCTSIMH OPraHoOB, Oiaromaps
Hannuuto TkaHeBbIX PAAC. B ycnoBuHsX ke maTogoruu
mucbananc PAAC Ha mHPKYJISITOPHOM ypOBHE MOXKET
ycwimBatbest Ha opranHoM. @axrtuueckn PAAC mpen-
CTaBJIIET COOOW ()PaKTAIBHYI CTPYKTYPY, HCIIOJIb3Y-
IOUIYI0 TPUHIXI CaMomonoOusi Ha OpPraHU3MEHHOM
Y OpPTaHHOM YPOBHSX.

BaxHoli Bexoil B M3yUYE€HMHM CTPYKTYPHBIX KOM-
MOHeHTOB W MexaHu3MoB PAAC cramo OTKpbITHE
OpasunbckuM yuenbiM S. Ferreira B 1965 r. Opaau-
KUHUH-TIOTEHIUPYIOWIEro (Gakropa B siie I0KHOAMEPH-
KaHCKoU 3Meu Bothrops jararaca [64]. DT0 OTKpBITHE
MOCITY’KMJIO TONYKOM JIIsi pa3pabOTKHM HOBOTO KJlac-
ca nexkapcTB — wuHruOUTOpoB AIID [52] M B TO *Xe
Bpems mokaszano, uto AII®D, oJHOBpEeMEHHO SBISACH
KUHMHA30#, cBsA3bIBaeT MexaHm3Mbl PAAC ¢ kamiu-
KPEUH-KMHMHOBOM CHCTEMOM, a 4epe3 Hee U CO Bce
CTOPOXKEBOM TOJMCUCTEMON TUTa3MBl KPOBH, TO €CTh
C MEXaHU3MaMH BOCITAJICHUS U remocTasa [51, 68, 94,
95, 98, 104, 108] (puc. 1).

Hakonen, B 2003 1. BEISCHHIOCH, 4TO AIID-2
MIPEICTABIAIOT BXoAHBIE BopoTa st SARS-CoV, 4ro
OTKPBIJIO HOBYIO CTpaHUIly, Kak B u3yudeHnn PAAC,
TaKk U B MOHMMaHUU MaToreHe3a KOpOHaBUPYCHOM MH-
¢dexuuu [89, 92, 106, 107].

[TomBosst KpaTKUii UTOT BBIIIEU3IIOKEHHOMY, HYKHO
OTMETHUTbh, YTO, COTIIACHO COBPEMEHHBIM IIpEICTaBIie-
HusMm, PAAC paccmarpuBaeTcsl Kak JIBYXypOBHEBas
u aByxoceBas cuctemMa. CHHTE3 BCeX ee KOMIIOHEHTOB
OCYILIECTBIISIETCS KaK HAa TKAHEBOM, TaK M Ha CHUCTEM-
HOM (IIMPKYJISTOPHOM) ypoBHsX. [lyTn cmHTE3a 3THX
KOMITOHEHTOB BBICTPAMBAIOTCA B 2 OCHOBHBIE aHTAaro-
Huctuueckue 1o 3pgdexkram ocu: AIID/Aur-1II/ATIR
u All®-2/Anr 1-7/MasR (puc. 1) [85, 112, 114, 120,
122, 126].

Poar PAAC B pa3BUTHH cepeYyHO-COCYIHCTOH
NMaToJIOruu

[Ipu 3a0oneBaHUsIX CEPACYHO-COCYIUCTONH CHUCTE-
MBI, COINPOBOXIAIOIINXCSI CHUXKCHHEM CEpAEYHOIr0
BBIOpOCA W CHIKEHHEM KPOBOCHAOXKEHHUs TIOYEeK, Mpo-
WCXOJUT TUIEepaKkTUBalMsl TaK Ha3bIBa€MOW Kilaccuye-
ckoit ocu PAAC: penun-AllD-Aunr-Il-anpaocTepoH.
[lon netictBuem »(h(hekTopoB ATONH CHCTEMBI IMTPOHC-
XOIOUT CIa3M COCyHOB, mnosbllieHue AJl, yBeauueHue
peabcopOimr Na ¥ moBbllIeHHEe 00beMa MUPKYIH-

CepaeyHas HeLoCTaTO4HOCTb /
Heart failure

h 4
[IncbanaHc PAAC
C runepnpoaykupen Anr-l|
u anbpoctepoHa / Imbalance
of RAAS with hyperproduc-
tion of Ang-Il and
aldosterone

1.Teperpyska cepaLa AaBneHneM

u obvemom / Overload of the heart
by pressure and volume

2. PemopenupoBaHne Muokapaa: /
Myocardial remodeling:

o TMNepTpodusa U HeKpo3 Kapauo-
MuouuToB / hypertrophy and
necrosis of cardiomyocytes;
MHTEPCTULMANbHbIA GUOpo3 /
interstitial fibrosis;

o BOCMaNUTENbHAs MHPUALTPALMS /
inflammatory infiltration.
3.JHpoTenuanbHas AUCOyHKLmsS: /
Endothelial dysfunction:

* CnasM, TPOMB03 KOPOHApHBbIX ap-
Tepui / spasm, thrombosis of the
coronary arteries
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Puc. 2. PonbaucbanaHca peHUH-aHrMOTEH3UH-abA0CTEPOHOBOM
CUCTEMBI B MaToreHese cepAeYHoi Hef0CTaTOuHOCTH
The role of renin-angiotensin-aldosterone system

imbalance in the pathogenesis of heart failure

Fig. 2.

pyromeii kpou (OLIK) [22, 37]. BeimieHa3BaHHbIE
reMoguHaMuueckue 3(PQexTsl yBETMUMBAIOT MpEA-
W TIOCTHArpy3Ky Ha cepille W YCYTyOJNSIOT cepied-
HYI0 HEJOCTaTOYHOCTH, CO3/1aBas MOPOYHBIA KpPyT
(puc. 2).

OnHako pa3BUTHE MOPOYHOTO Kpyra OOyCIOBICHO
HEe TONbKO remoaumHamudeckumu sddekramu PAAC.
Tunepnpoaykuuss Axr-II u anpaocTepoHa IPOUCXO-
JIUT HE TOJBKO CHUCTEMHO B IUPKYIATOPHOM pycle,
HO ¥ JIOKQJILHO B caMoM cepaue (Omaronapsi HaTHIHIO
tkaHeBoil PAAC), u mpUBOIUT K CTPYKTYPHBIM H3-
MEHEHHSIM B CEpICYHON MBIIIIE (PEMOACITUPOBAHHIIO):
(hubpo3y, THIepTPOPUH, HEKPO3Y U aAMONTO3Y, a TAKKE
MOYKET BBI3bIBaTh HapyIIEHHWE aBTOMaTHU3Ma, BO30yIu-
MOCTH M MPOBOAMMOCTH MHOKapja, oO0yCIOBIMBas
BO3HUKHOBeHHE aputmuii [37, 44, 129-131] (puc. 2).
MexaHU3MBl PEMOJIEIINPOBAHUS MHOKapJa CIOXKHBI
W HE 10 KOHIa m3ydeHbl. AuT-1I 1 amba0CcTepOoH BBI3HI-
BAIOT aKTHBAIMIO TPAHCKPHUIIIMOHHBIX ()aKTOPOB, UTO,
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B YAaCTHOCTH, NPHUBOIUT K YBEJIMUCHHIO HKCIIPECCUHU
reHa KoJUlareéHa M ero IOBBIIIEHHOMY CHHTE3y, yBe-
JMYCHHUIO TPOAYKLIUH TPaHCPOPMUPYIOWIETO (aKTopa
pocra-f, o0namalT MPOBOCHIATUTENBEHBIM I(PHEKTOM,
CTUMYJIMPYSl HPOAYKLHIO (akTopa HEKpo3a OIyXo-
nu-anb(a, HHTHONTOpa aKTUBaTopa IIa3MHUHOTEHA 1,
MOJIEKYJT KIJIETOYHOH aJre3su M XeMOaTTPAKTAHTOB
[63, 102]. MexaHU3MBl apUTMOTEHHOTO JEHCTBHUS (-
¢dexropoB PAAC cBs3anbl ¢ u3MeHeHueM Oananca Na
n K, noHHOW MPOHUIIAEMOCTH MEMOpaH KapIHOMHO-
IIUTOB, C aKTUBAIMEeH CHUMIIATHYECKOTO 3BEHa BereTa-
TUBHON HEPBHOM CHCTEMBl U U3MEHEHHUEM YYyBCTBU-
TENBHOCTH OapoperienTopos [37].

B skcnepuMeHTanbHBIX HCCIENOBaHUIX ObUIO IMO-
kazaHo, uto AHT-II u anbmocTEepoH B OONBIINX J03aX
ABIISAIOTCS KapAMOTOKCMHAMH. Tak, B 3KCIIEPUMEHTE
Ha 90 kpricax BBeAeHHE dKk30reHHOr0 AHT-1I BRI3BIBAIIO
MHUOLMTONM3 U nponudepannto pudpodmacros [119].
AHaJIOTUYHBIC U3MEHEHUS! BO3HUKAIN U IPU CTUMYJISI-
UM MPOAYKIMHU 3HJa0reHHoro AHr-II u anpaocrepona
MyTEeM CTEHO3MpOBaHHUs NoYeyHOU aprepuu. IIpumeya-
TebHO, YTO yKa3aHHbIE MATOJIOTHYECKHUE W3MEHEHUS
npenoTBpamanuck uaruouropom AIlD — xanronpu-
mom [119].

Kpome mpsmMoro mopaxeHus cepiia aKTHBAIUs
knaccuueckoir ocu PAAC Bener kK ITUCHYHKIHMU SH-
JIOTeNHd W, B LIEJIOM, K MOPAKEHUIO MHUKPOLUPKYJIA-
TopHoro pycina [8, 35]. Aur-II u anpgoctepoH uUHrH-
oupyror obpazoanre NO, YBETUIHBAIOT MPOIYKIIUIO
SHIOTENWHA-1 W TPOMYyKINIO CBOOOMHBIX KHCIOPOI-
HBIX PaJIMKaJIOB, BHI3BIBAIOIIUX MOBPEXKIEHUE COCYIHU-
CTOM CTEHKH, YTO CO3/aeT, COIIacCHO Tpuajae Bupxo-
Ba, MPEANOCHUIKU JJIs TpoMOoobOpa3oBanus [37, 111]
(puc. 2).

TakuMm 00Opa3oM, TUIEPAKTHBALUS KIIACCHUECKOM
ocu PAAC BeneT kK MOpaxeHUIO0 CepAeYHO-COCYANCTON
CHUCTEMBI M IIPOTrPECCHPOBAHUIO TI'€MOJMHAMHYECKOU
(Tmeperpy304HOii) ¥ SHEProAMHAMHUYECKOH (MHOKap-
MUATBLHOM) CEpIACYHON HETOCTATOYHOCTH, (PopMHUpYs
nopounslit kpyr [36, 109] (puc. 2). Crenenp akrtu-
Baiun PAAC ompenenser BbKMBAEMOCTh MAallEHTOB
C TSDKEJIOW cepaeyHoi HemoctaTtoyHocThio [101].

MHorouyuciaeHHbple  KIMHUYECKUE MCCIIEAOBaHUS
YW MHOTOJICTHSSI KJIMHUYECKas MPAKTHKa YCIIEHIHOTO
npumeneHust uHruouTopos AIlD, Grmokaropos perer-
TopoB AHr-II, aHTaroHNCTOB aNpAOCTEPOHA U PEHUHA
HOATBEPKAAIOT TATOTCHHYIO pOJb T'MIIEPAKTUBALIUU
PAAC mpu CC3 [105].

[IpucyTtcTBytomye B cepiie KOMIIOHEHTHI albTepHa-
tuBHOU ocu PAAC (AII®-2, Anr 1-7, Mas-penientopsl)
B (U3MOJIOTUYECKHX YCIOBHAX YPaBHOBELIMBAIOT
spdextsr ocu AlID/Anr-II/ATIR [47, 66, 140].
OnHako B yCJIOBHAX CEPIEUYHON HEAOCTAaTOYHOCTH 3TOT
OaylaHC HapylIaeTcs B IMOJIb3y KJIACCHYECKOTO IyTH.

H3smenennss PAAC npu COVID-19

B 2003 r. BeiicHmwioch, uro AIlD-2 spiser-
ca peuentopoM it SARS-CoV, BbI3BaBuIero smnu-
neMuyeckyro BeoblliKy B Kutae [29, 34, 92, 124],
a B 2019 r. obmapyxwmwmm, uyro SARS-CoV-2 Ttaxxe
ucnonb3yet AIID-2 mist Bxoma B kierku [45, 61, 70,
74, 118]. O6a Bupyca B3aumojeiictByror ¢ AlID-2
nocpencTBoM cBoero muna — S (spike) mporeuna.
[Ipuuem adwmuaHOCTE K AlID-2 B 10-20 pa3 BoIIIe
y SARS-CoV-2, vem y SARS-CoV, 4T0, BO3MOXHO,
o0ycioBirBaeT 00JbIyI0 KoHTarno3Hocts COVID-19,
B cpaBHeHuu ¢ SARS-CoV 2003 r. [42]. Jns B3am-
MofeiicTBust S-miporenHa Bupyca ¢ AIID-2 HeoOxo-
IUMO TIpaiMHUPOBAHHUE ITOTO OCJIKa CEPUHOBOU TIPO-
teazoit TMPRSS2, pacnonoxkennoit, kak u AlID-2,
Ha MeMmOpane kierku. [lociie B3auMoneicTBUS BUPY-
ca ¢ AII®-2 mpoucxonuT MHTEPHAIU3ALMS KOMIUICK-
ca BHPYC — PEIeNnTop BHYTPb KIETKH C MOCIEAYIOITHM
YMEHbIIIEHHEeM Konu4decTBa MemOpanHoro AllD-2
[19, 42, 114].

ATI®-2 mupoko MpeAcTaBlIeH B TKAHAX OpPraHu3Ma
yenoBeka. OH DKCIIPECCUPYETCS B KIETKaX CIIM3UCTOU
000II0YKH HOCA, POTOBOW TIOJIOCTH, KHUIIIEYHUKA, IIbI-
XaTeNbHBIX MyTeH, JIETKUX, Cepalla U COCyIOB, MOYEK,
TOJIOBHOTO MO3Tra, KUPOBOH TKaHU, SHIOKPUHHBIX Ke-
Jie3ax, MEYCHU U CYIIECTBYeT KaKk B MEMOpPaHHOM, TaK
u B pactBopumoi Qopme [32, 47, 78, 81, 123, 128].
[To xumuueckoit cTpykrype AIID-2 — 310 IUHKCOMIEP-
Karrasi KapOokcumenTuaasa, romosor AIID [124, 137].
B oranume ot AIID, oTmenasromeid IUIIEHTHILI
or C-xoHueBbIX (parMeHTOB cyoOctpara (AHr-I),
ATID-2 MOXKET OTIIEILIATH TOIBKO 10 OJHON aMHHOKHC-
more. AIID-2 He uyBcTBUTENCH K HATHONTOpaM AllD.
Poe AII®-2 B PAAC 3aximrouaeTcss OpekIe BCETo
B nipeBpamieHuu AHr-1I B Anr 1-7, xoTopsblii, B3aumo-
neiictByst ¢ Mas- u MrgD-penentopamu, o0yciioBiu-
BaeT 3(hdexTsl mpotuBomnookHbIe AHT-II, B WacTHO-
CTU: Ba30AWJIATATOPHBIA, SHJOTEIUONPOTEKTUBHBIMH,
AHTUTPOMOOTHYECKUH, aHTH(QUOPOTHUECKUH, MPOTHU-
BOBOCHAIUTENbHBIN [42, 66, 87, 124, 140]. AII®-2
MokeT npeBpamarbk AHr-I B Aar 1-9, KoTopslid MOXeT
B3aumojieiictBoBath ¢ AT2R wmim moaBeprarbest Jajib-
HelmeMy mnpeBpaniennto B Aur 1-7 (puc. 1) [42, 57].
Kpome Toro, AII®-2 yyacTByeT B paclIEIUIEHUH
des-Arg’-paqukuanna — aronucra B1-penentopos, 00-
JIAJIAIONIETO MPOBOCTIATUTELHBIMU d(h(dhekTamu (TIOBBI-
MICHUE TIPOHUIIAEMOCTH COCYIOB, Bazommiatamms) [51].

3apaxenne SARS-CoV-2 npuBOaUT K CHHKEHHIO
KoiauyecTBa U akTuBHOCTU AIID-2, yTo, B CBOIO Oue-
penb, BHI3BIBACT YMEHBIIICHHWE OOpa30BaHUS Kapuo-
¥ Ba3ONPOTEKTHBHOTO AHT 1-7, a Takke M30BITOUHOE
HaKOIUICHHE «KapAauoTokcuaHoro» Amr-1I [60, 93].
[loBbimenne ypoBHsS Amnr-II Bemer K mopaxeHHIO
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CEpAEYHO-COCYANUCTON CHCTEMbI 3a CYET MEXaHHU3MOB
n 2(QdekToB, OMUCAHHBIX B MPEIBLIYIIEM pasjiere.
Kpome CCII mnossimenne AHr-II mpu onHoBpeMeH-
HOM aedunure AHr 1-7 MOXET MOTEHIMPOBaTh BOC-
MaJieHHe, CO03/aBasi JOMOJIHUTEIbHbBIC MPENNOCHUIKN
IUTST pa3BUTHSA IUTOKHHOBOTO mTopma U COVID-19-
ACCOLIMUPOBAHHON KOAryJoNaTHH, XapaKTepPHBIX IS
TsoKenblx BapuantoB Teuenuss COVID-19 [24, 51].
Hakonen, yruerenue AIl®-2 MoxeT NpUBOAUTH
K JucOanaHCy B KaJUIMKPEHH-KMHUHOBOM CHCTEME
¢ HakoruieHneMm des-Arg’-OpaguKuHIHA, 00YCIOBIIH-
BAaIOIIETO0 MOBBIIIEHHE COCYAMCTOW MPOHHUIIAEMOCTH
U, BO3MOXKHO, YYaCTBYIOIIEr0 B MAaTOTEHE3E OCTPOTO
pecnupatoproro auctpecc-cuaapoma (OPIC) [42, 68,
98, 108, 116].

B oskcnepumenTe y MblUIel, HOKayTHPOBaHHBIX
o reny AII®-2, noaseprasiuxcs 3apaxennto SARS-
CoV-2, Bozuukan OPJIC. B To ke Bpemsi BBeAcHHE
pexomOuHanTHOTO AlID-2 mpemorBpamano ero pas-
Butne [83, 87]. Jlaxke B OTCYTCTBHE KOPOHABUPYCHOM
nHpekun y Meimeid ¢ aedumurom AIID-2 BO3HH-
KaJM TsDKeJIble HapyLICHHUsI COKpaTUTENbHON (QyHKINN
muokapaa [124]. Beenenue AII®D-2 skcnepuMeHTaIb-
HBIM >KHBOTHBIM IIPEJOTBPAILAI0 pa3BUTHE TPoMOO03a,
OPZC, CCII [40, 73, 139].

3AK/IIOYEHME

PAAC wurpaer BaxHyl0 poJb B IaTOreHE3e
COVID-19. AIl®-2 sBaseTcs BXOIHBIMH BOPOTAMH
WHPEKIIMA W ero Hajlu4due B JbIXaTeNbHBIX ITyTSIX
U THUIIEBAPUTEIBHOM TpaKTe OINpenesseT MyTH 3apa-

Mepesarpyska cepaua

U MOBPEXAEHWe MMOKApaa /
Cardiac overload and
myocardial damage

v

CepaeyHas HepoCTaTOMHOCTb /
Heart failure

; Relative excess of Ang-II

\
N

; OTHOCUTENbHDINA M30bITOK AHr-II / \

skeHust. Jlokanmuzanust AIID-2 B pa3nuuHbIX opraHax
U TKaHsIX B cocTaBe TKaHeBBIX PAAC oOymoBimBaeT
pa3zHooOpasue opranHbix nmopaxenuii mpu COVID-19.
Jlerkue, cepnevyHO-cOCyIUCTasi CHUCTEMA, 3HIOKPHUH-
HBIE JKEJe3bl, TOJIOBHOMH MO3I — 4YacThle MHILIECHU
COVID-19 u onmHOBpeMEHHO OpraHbl C pPa3BUTOU
TkaneBoii PAAC.

Hucbananc PAAC, Bblpaxaiommiicsi B THIIEPaK-
tuBarun ocu AIID/AHT-II/ATIR u yrHereHum ocu
All®-2/Anr 1-7/MasR, — BaxkHOe cBs3ylOIIee Ia-
ToreHetndeckoe 3BeHO Mexay COVID-19 u CCIL
V¥V nanuentoB ¢ CC3, oxupeHueM, caxapHbIM guale-
ToM 2-ro Tuna aucbananc PAAC umeertcs eme 10 3a-
paxenuss SARS-CoV-2. KoponaBupycHas wHGeEKIUsS
YCUJIMBACT ITOT TUCOANaHC M, TaKUM 00Opa3oM, ycy-
ryonsieT mopakeHHe CeplIeuHO-COCYIUCTON CHUCTEMBI,
00yClIOBNIMBAas TJIOXOW MPOTHO3 Yy S5TOH KaTeropuu
nanuentoB. [Ipu COVID-19 B coueranun c CCII
BO3HMKAIOT [[Ba MOPOYHBIX KpPyra, B3aUMHO yCHJIMBa-
IOLIMX ApYr apyra. LleHTpaibHbIM 3BEHOM, CBSI3bIBAIO-
UM 3TH MOPOYHBIE KPYTH, cIyKUT nucbamanc PAAC
(puc. 3).

B narorenernueckoil Tepanmuu COVID-19 ansa
YMEHBUICHUSI MOPAXEHU CEepAEUYHO-COCYAUCTON CH-
CTeMBbl W APYTUX OPraHOB MOXKET OKa3aThCs IeNeco-
00pa3HbIM HCIOIB30BAHNE CPEJCTB, KOPPEKTUPYIOIIUX
mucbananc PAAC. DT1o MOryT OBITh M «CTapble» LIH-
poko mnpumeHsiemble uHruOuTopsl PAAC, u HOBBIC
npenaparsl, Takue kak Aur 1-7 (TXA 127), nccaeno-
BaHUS KOTOPOTO B JIeueHNH TsoKeIbIX hopm COVID-19
B HacTosimee Bpemst mnposoxsatcs [54]. Poccuiickoe

/ OucbanaHc PAAC/

L RAAS imbalance A COVID-19
\ ) .

MoTeHUMpOBaHWe BoCnaneHus /
Potentiation of inflammation
+
YBenuuenne pucka passutns OPLC
U TPOMOUYECKUX OCNOXHEHUN /
Increased risk of ARDS
and trombotic complications

\

:', OTHocuTenbHbIA peduumt Anr 1-7 / \\,

| Relative deficiently Ang 1-7 J

.
.

Puc. 3. [Ouc6anaHc peHUH-aHrMOTEeH3UH-anbaocTepoHoBoi cuctembl (PAAC) Kak cBsi3ylollee NaToreHeTMYeCKoe 3BEHO Mexay
cepaevHo-cocyaucrtoi natonorueii u COVID-19. OPAC — ocTpblii pecnMpaTopHbli 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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KapAHOJIOTHIECKOe OOIECTBO, AKCIEPTHBIE cooOIIe-
ctBa CIIA wu EBpombl pekoMEHAYIOT MPOAOIKATh
npuem wuHruoutopoB PAAC mmumam ¢ CC3, cratyc
COVID-19 y koTOpBIX NMO03PEBAETCS WU MOITBEPK-
neH nabopartopHeiME AdaHHBIME [16, 61, 80].

OONONIHUTENIbHAS UHOOPMALINA

Bxiax aBTopoB. Bee aBTOpBI BHEC!IH CYIIECTBEHHBIN
BKJaJ B pa3pabOTKy KOHIICIIIMH, IPOBEACHHE HCCIeI0Ba-
HUSI M IOATOTOBKY CTaTbH, MPOWIN U 0100pmiIn (PHUHATIBHYIO
BEPCHUIO TIepe] MyOInKaIeH.

Kondumkr nHTepecoB. ABTOPBI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W TOTEHIMAIBHBIX KOH(MINKTOB HHTEPECOB,
CBSI3aHHBIX C IMyOIMKanued HaCTOSIICH CTaTbH.

Hcrouynnk ¢QuHaHcupoBaHus. ABTOpPHI  3asBISIOT
00 OTCYTCTBHMHM BHEIIHETo (PMHAHCHPOBAHMUS MPH IIPOBEJIE-
HUM UCCIICIOBAHUS.
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A TEMPLATE FOR EXEMPTING AND PROTECTING CHILDREN FROM COVID
VACCINATION
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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.
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OCHOBAHMA ANA OCBOBOXOEHWUA U 3ALLUTbI OETEN
OT BAKUMHALUUN NPOTUB COVID

© Pobept M. PeHHebom
CankT-lMeTepbyprckuit rocynapCcTBEHHbIA NEAUATPUYECKUIA MeaULMHCKUIA YHuBepcuTeT, CaHkT-TeTepbypr

Ana yumuposaHua: PenHebom P.M. OcHOBaHMA ANA OCBOBOXAEHMA M 3alUMTbI AeTei OT BaKuuHaumu npotus COVID // Meamatp. —
2023.-T. 14. - Ne 1. — C. 119-126. DOI: https://doi.org/10.17816/PED141119-126

B nepuopn nanpemun COVID-19 MeauumHckmMe pabOTHUMKM U LUMPOKas 06LLECTBEHHOCTb UCMbITbIBAKOT CUAbHOE AaBleHue
B Bonpoce BakuuHauun npotue COVID. Bo MHOrmMx cnyyasax BakumHaums 6bina o6g3aTenbHoi, 06bl4HO 6€3 Hagnexalwero
MHPOPMUPOBAHHOIO cornacus. MHorue rpaxaaHe YyCOMHUINUCh B Pa3yMHOCTM KaMMaHWM MacCoBOM BaKLMHALMU, 0CODEHHO
BakLMHAUMKN AeTel, U, COOTBETCTBEHHO, NPOCMAN 0CBOBOAUTL MX OT 0693aTeNbHOW MAWM NPUHYAUTENBHOW BaKLMHALUM.
JTOT AOKYMEHT NpeAHa3HayeH Ans 0CBOOOXAEHUS M 3aLWMTbl AeTel oT BakuMHauuu npotns COVID, onsa MHGOpMUpPOBaHMS
BCEX, KTO Y4aCTBYeT B MPUHATUMU pelleHnin 0 BakuMHauun. Hu ogHoMy pebeHKy He ciepyeT Aenatb HU OA4HOW M3 BaKLMH
npotne COVID. MpuobpeTeHHbIM ecTecTBEHHbIM NyTeM UMMyHUTET npoTuB COVID 3HaunTenbHO NMPeBOCXOAMT MMMYHMU-
TeT, MHAYUMpPYEMbIM BakuMHaMK. B3aumopencTeue mexay MMMYHHOM CUCTEMOM WM BUPYCaAMU SBASETCS MHOTOMEPHbLIM
M BKJIOYAET CNOXHble M AENMKATHbIE KOPPEKTUPOBKM KaK CO CTOPOHbl BUPYCA, TaK U CO CTOPOHbI MMMYHHOW CUCTEMbI Ha
WUHOMBUAYANbHOM U NMOMNYASILMOHHOM ypoBHe. BakuuHbl npotue COVID ucnonb3yioT ynpoLlleHHbIA, 0AHOMEPHbIA, UCK0-
YaKoLWMI NOAXOA, KOTOPbIA MOXET HapylwaTb BaXKHble KOMMOHEHTbl U QYHKUUM UMMYHHOW CMCTeMbl. KaMnaHus maccosown
BakuuHauum npotue COVID HaHOCUT cepbesHblii ylwepb MMMYHHOW 3KOCMCTEME, OHa OTBETCTBEHHA 33 aHOManbHOe re-
HepupoBaHWe MPOAOXKUTENbHON Cepun LOMUHMPYIOLMX HOBbIX BAapUaHTOB, KOTOpble CTAHOBATCA BCe 6oniee 3apasHbl-
MM U YCTOMYMBBIMM K BaKLMHaM (M3-3a GeHOMeHa «MMMYHHOro mnobera») M Hem3bexHo CTaHyT 6onee BUPYNEHTHbIMU.
710 0b6ycnoBneHo GyHAAMeEHTaNbHbIMKU 3aKOHAMK eCcTeCTBEHHOro otbopa u 6bino npeackasyemo.

OpraHun3aTopbl KaMNaHUMM MacCOBOM BaKLMHALMU HEe CMOTIM OLLEHWUTb CJIOXKHOCTb U AeIMKAaTHOCTb MMMYHHOW 3KOCUCTEMBI
W, Takum obpasom, npoanunu naHaemuio COVID-19 u caenanu ee katactpoduueckn 6onee onacHom.

BakumHbl npotne COVID okasanuncb HecnocobHbIMM NpefoTBPaTUTL 3apaXeHue uau nepepavy supyca. Bupyc, oxmaoaemo,
6bICTPO CTan YCTOWUMBLIM K BakKLMHANbHbIM HEMTPANM3YIOWMM aHTUTENAM.

Mo BblWeyKa3aHHbIM HayYHbIM NPUYMHAM KaMMnaHMsg MaccoBor BakuuHauum npotns COVID ponkHa 6biTb OCTaHOBNEHA —
[Ng BCEro yenoBeyecTBa M 0COGEHHO ANs AeTew.

KntoueBbie cnoa: COVID-19; uMMyHUTET; AeTH; BaKLUMHALMS.

Moctynuna: 10.12.2022 Opo6pena: 18.01.2023 Mpunsta k nevatu: 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, A 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 1 completed my residency in pediatrics at
Izaak Walton Killam Hospital for Children (Dalhousie
University) in Halifax, Nova Scotia. | 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 I 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, I 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 rheumatology to an intensive and ex-
tensive study of the COVID pandemic, including
the COVID mass vaccination campaign. Throughout
the past 2.5 years I have been studying and writing
about COVID on a daily basis, and [ 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), I 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, I 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]:
* The human immune system is ingeniously complex,

beautifully collaborative, extraordinarily competent,

and precious. Its genius and complexity must be

understood and respected [10].

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

» 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:

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.)
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.

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

* 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 «exhaustedy.

* 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].

» 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 — ar 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.

OOMOJIHNTENbHAA NHOOPMALUA

Kon}aukT uHTepecoB. ABTOp ACKIapupyeT OTCYTCTBHE
SIBHBIX M MOTECHIMAJIBHBIX KOH(INKTOB HHTEPECOB, CBS3aH-
HBIX C MyONMKalMeil HacTOsIIeH cTaTbu.

Hcrouynuk ¢puHaHCHpPOBAHUS. ABTOp 3asBIIECT 00 OT-
CYTCTBUHM BHEIIHEro (MHAHCUPOBAHHUS TIPH IPOBEACHUN
UCCIIEI0BAHUS.
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HABJIIOAEHUE TAXENOIro AETCKOro BOCNAJNUTEJIbHOITO MYJIbTUCUCTEMHOIO
CMHOPOMA, ACCOLMNPOBAHHOIO C COVID-19
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! MipkyTCKas rocyaapcTBeHHas MeaMLMHCKas akafieMus NoCIeAUnIOMHOr0 06pa3oBaHus — dunuan Poccuiickoi
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OnHo M3 penkux Taxenbix ocnoxHenuit COVID-19 — peTckuii BOCNanuTeNbHbIA MYNbTUCUCTEMHBIA CUHAPOM, Yalle B ny6au-
KaLMsax BCTPeYaeTcs TEPMUH «NefuaTpUIecKuii MynbTUCUCTEMHBINA BocnanutenbHblii cuHapom» (MMBC). MporpeccupoBaHue
BOCManuTenbHoro oteeTta npu [IMBC MoxeT NMpMBOAUTL K Pa3BUTUIO BTOPMYHOrO remModaroumMTapHOro CMHAPOMA, MposB-
JIEHMEM KOTOPOro SBNSTCS pedpakTepHas nMxopagka, pocT deppuTUHA, MOBbIE YPOBHEN acnapTaTaMMHOTpaHcdepasbl
M anaHMHamuHoTpacdepasbl, LMTOMEHMS, NOBbIWEHNE YPOBHA MHTEpNENKMHA 6, TSXKenas neyeHouYHas M HeBpOoaornyeckas
AMChYHKUMA. Hapsay € 3TUM MOryT pa3BMBaTbCa ApYyrue nNposBAEHUS NOAMOPraHHOM HeJ0CTAaTOYHOCTU, B TOM YMC/e OCTpPbIi
pecnupaTopHbIi AUCTPEeCcC-CUMHAPOM M OCTpas cepheyHas HefoCTaTOYHOCTb, BCIEACTBUE PA3BUTUS MUOKApPAMTA.
Oco6eHHOCTb OMMCAHHOrO K/IMHMYECKOro C/yvyas COCTOMT B AMHAMUYECKOM HabniofeHUM TAXeNnoro rneguMaTtpuyeckoro
MYNBTUCUCTEMHOIO BOCNANUTENbHOrO CMHAPOMA, accounmpoBaHHoro ¢ COVID-19, ocnoxHMBLLIEroCcs MMOKapAMTOM C OCTpPOM
CcepaeYHOM HepoCTAaTOMHOCTBIO, AUCHYHKLMEN IEBOMO XKeyao4uka U BTOPUUYHbIM reModaroumnTapHbiM CUHAPOMOM, Y AEBOYKM
11 nert, ¢ GOHOBbIM OXMpeHMeM. PebeHOK nonyyan TPEeXKOMMOHEHTHYI Tepanuio rMIOKOKOPTUKOCTEPOMAAMU B COYETaHWUMU
C BHYTPUBEHHbIM UMMYHOTOOYIMHOM U LIMKNOCMOPUHOM A, C MONOXUTENbHBIM KIUHUYECKUM 3ddeKTOM Ha (hOoHe npoBo-
ammoro neyeHuns. OTMedeHbl cnepytolme ocobeHHOCTU HabnoaeHus: 1) oueHb paHHui ctapT NMBC Bo BpeMs ocTpoit dasbl
COVID-19; 2) tpaH3uTOopHas gucamnuaemus B nebiote NMMBC ¢ pocTom xonecTepuHa, MpeMMyLLECTBEHHO 3a cyeT dpakuum
IMNONPOTENAOB HM3KOM NAOTHOCTU, M CO CMOHTAHHbIM perpeccom 6e3 runoanMnuaeMmyeckux npenapartos; 3) MPT-npu3Haku
MMOKapAMTa CNycTa Mecal OT Hayana 6ose3HM, HeCMOTPS HA HOPMANU3auMo nokasaTtenei IxokapamMorpaduu 1 Mo3roBoro
HaTpuitypeTMyeckmoro ropmoHa pro-BNP.

KnioueBble cnoBa: MynbTUCUCTEMHBIM BOCMANUTENbHbBIA CUHAPOM, accoumupoBaHHbii ¢ COVID-19; netu; neuenne NMMBC
MYNbTUCUCTEMHbBINA BOCMANUTENbHbIA CMHAPOM, accounmpoBaHHbii ¢ COVID-19; petu; nevenune NMMBC.
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For citation: Efremova OS, Bregel LV, Rudenko NYu, Kniazeva NA, Kostik MM. Observation of severe pediatric inflammatory multisystem
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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 a 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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Ilenuarpuueckuii  MyJIbTUCUCTEMHBIH  BOCIAJIU-
tenpHBI cunapoM (IIMBC) — ato penaxoe, Tske-
noe ocnoxHenue COVID-19, cBsizanHoe ¢ upe3mep-
HBIM OTBETOM HMMYHHOH CHCTEMBl Ha HH()EKLHUIO
SARS-CoV-2. Ota dopma COVID-19 006br4HO BO3HH-
KaeT depes 2—6 Hem. IMocie NMEPEHECEHHOTO OCTPOTO
3MU30/1a JaHHON MH(EKIUU U 00YCIIOBJIEHA UMMYHO-
MaToOJIOTMYECKMM OTBETOM MAalMeHTa Ha 3Ty HH(EeK-
muto [1, 18]. Xapakrepubmmu cumntomamu [IMBC
SIBIIIIOTCS: TIEPCUCTHPYIOMIAS JINXOpPaIKa, CHCTEMHOE
BOCMAJICHNWE C BOBJICYCHHEM B IATOJIOTMYECKUN MpO-
LIECC Pa3IUYHbIX OpPraHOB M CHUCTEM — CHCTEMBI
KPOBHU, CEpIEYHO-COCYIUCTOM U HEPBHOM CHUCTEM,
KEIyJTOYHO-KHIIEYHOTO TPaKTa, TOYeK, KOXH, U PO-
CTOM OMOMapKepoOB BOCIIAJICHHUS — YHCIa JIEHKOIUTOB
u Heliirpodumiios, C-peakrusHoro oenka (CPB), ¢pubdpu-
HOTCHa, MPOKAIbLIUTOHMHA, D-mumepa, ¢eppuTHHa,
JIAKTaTAETUAPOTeHa3bl, MHTEpJICHKUHA 6, a TaKXKe Ja-
0OpaTOpHBIMU TPHU3HAKAMH TIEYCHOYHOW W TTOYEYHOU
nucyHKIun [4]. MUOKapaIuT CIUTACTCS OJHUM U3 Ca-
MBIX XapaKTEepHBIX M TskKenbIx ocnokHeHuit [IMBC
U Hepenko TpeOyeT MHTeHCUBHOTO Jieuenus [4, 12, 18].

Jua nereit ¢ IIMBC, no nutepaTypHbIM JaHHBIM,
XapaKTepHbIM TPEMOPOUIHBIM COCTOSHUEM SIBIISET-
cst oxuperne [3]. JIms B3poCHBIX, OONBHBIX HOBOM
kopoHaBupycHOH uHpeknueit COVID-19, namnune
aTepoCKiIepo3a W/UIM BBICOKOTO YPOBHS XOJecTepu-
Ha TIPUHATO CYUTATh HEOIArONPHUATHBIM KOMOPOW/I-
HBIM (paKTOPOM, OTSTOMIAIOIIMM TPOTHO3, HO TOPAa3I0
MEHBIIIE W3BECTHO 00 WHUIMALWK THUIEPIUIH/IE-
muii o BosaeiictBuem SARS-CoV-2 [7, 15, 17].
Mmuorue npusnaku [IMBC cxoxu ¢ cHHAPOMOM aKTH-
Baluu MakpodaroB [pedpakrepHas JIMXOpaaKa, pPOCT
YpoBHSI (eppHUTHHA, TMOBBIIIE YPOBHS acmapTaTaMu-
Hotpancdepazsl (ACT) u amanHmHaMHHOTpaHCHEPA3bI
(AJIT), unTonenus, TspKenasi MEUCHOYHAS] U HEBPOJIO-
rudeckas qUCcyHKLUS ], HO BCE JKe MOJHOE YUCIIO J1a-
THOCTUYECKUX KpPUTEPHUEB TeMOIHM(OTHCTHOINTO3a
(cormacuo kputepusm HLH-2004) [9] He BBIIBIACT-
cs1 y OonprmHcTBa nanuentoB ¢ [IMBC. Bropuunstii
remodarorurapubiii  curgpom (I'@C) moxer OBITH
muarHoctuposad npu [IMBC cormtacHo kpurepusm
A. Ravelli (2016), pazpaboTaHHBIM IS CIIy9acB Ma-
KpodaraiabHON aKTHBAI[MHM NPU CHCTEMHOM FOBEHMIIb-
HOM apTpHTe, KOTOPHIE TaKKe MCIIONB3YIOTCS IpH
JOPYTHX PEBMAaTHYECKUX 3a00JICBAHUSAX — CHCTEM-
HOW KpacHOU Bomyanke W Oone3nn Kapacaku [12].
[Ipu TIMBC xaractpoduueckoe MIpoTrpecCHpOBaHHE
BOCHAJIUTENBHOTO OTBETA CIOCOOHO NMPHUBECTH K pas-
BUTHIO CHHJIPOMa aKTHUBAIIMU Makpo(daroB (BTOPUUHBIN
I'®C) [2], ocTporo pecnupaTopHOTO JHCTPECC-CHUH-
IpoMa W JIPYTHX TPOSBICHUN TOJIHMOPTaHHOW Hemo-
CTAaTOYHOCTH W MOXKET OBITh NMPHYNHON THOeTH Tma-
nuenta [11].

Awmepukanckuit  komtemk pesmaronoran  (ACR)
a taxoke LlenTp mo xoHTpoo 3a 3aboneBanmsimu CLITA
(CDC) n Amepukanckas akagemus neauarpun (AAP)
yTBEpAWIN pekoMeHaanuu no yedenuto [IMBC, B ko-
TOpBIC BOILIM JieYeHHWE BHYTPUBEHHBIM HWMMYHOIJIO-
oymuaomM, mmrokokoptukoctepounamu (I'KC), anTm-
arperaHTaMi M aHTukoaryinsHtamu. OnyOnnKoBaHHbIE
Ha CEroJiHs JIaHHBIE NTOKa He JA0T MOJHOIO MpeJCTaB-
neHnst 00 0COOGHHOCTSAX TEYEHUs JTaHHOTO 3abolieBa-
HUS U TIPOTHO3E.

IlIpueooum onucanue KIUHUUECKO20 HADIIO0EHUS.

B Hos16pe 2020 1. B oTasieHHOM paiione MpkyTckoii
obnactu 3a0osena geBouka 11 yet, koTopas OblLia 3KC-
TPEHHO TOCIMTAIM3UPOBAHA B OT/ICICHUE aHECTE3HO-
JIOTHH ¥ peaHuManuyd OOJHHHIIBI 2-TO YPOBHS 1O Me-
CTy KHUTEJbCTBA. Y TAIMEHTKA BO3HHUKIA JUXOpaaKa
38,9 °C u cimabocth crycTs 4 JIHS OT Hayasia KOHTaKTa
¢ marepbro, 3abonesmieir COVID-19 B cpenHeTsike-
nor gopme. B TeueHue 5 mHEW COCTOSHUE IEBOYKH
yXyAImaioch, aMOylTaTOpHO Ha3HAa4YeH aMOKCHITHII-
JUH ¥ UMMYHOCTHUMYIATOPBHL. Ma3zoK M3 HOCOINIOTKH
Ha SARS-CoV-2 0bu1 monoxutenbHbiM. K nxopaske
MIPUCOEUHUIUCH TUIIEPEMUSI BEK, KOHBIOHKTHB M HHB-
eKIIMsI COCYJIOB CKJIEp, XEHIIUT, MBIIIIEYHbIE TeHepal-
30BaHHBIC OOJW, ONBIINIKA, BHIPAKEHHBIE MBIIICYHEIE
oosn. Ha 6-e cyTku 3a00sieBaHUsI TOCITUTATU3UPOBAaHA
B OOJILHHUILY TI0 MECTY JKHTEIbCTBA B KpaiiHE TSKEIOM
cocrostaud. [Ipyu mocTymieHHn OTMEUYeHB! OJIEHOCTD,
CBIITb PO30Bas TAIyJe3Has CIUBHAs Ha JHIE, Iee,
BEpPXHEU IMOJIOBHHE TPYIHOH KJIETKH, CIUHE, THUIEpe-
MHUSl U OT€YHOCTh MuHAanuH. [Ipu ayckynsramuu oc-
nallieHue AbIXaHWs B JIETKUX, INIyXHE CEPACUHbIC TOHBI
125/MUHYTY ¥ WHTOJEPAaHTHOCTh K MHHHUMAIbHON
Harpyske, apTepuainbHoe maBieHue 74/40 MM prT. CT.,
Sp0O,93 % 6e3 moraummu O,. XXKuBOT OOJE3HEHHBIH
Opu Hajblalud BO BceX oTaenax, cumnrom Lller-
KUHA OTPUIIATENIbHBIN, MMEepUCTAIbTUKA BsIas, JKUJ-
Kuil ctyn 2 pa3a B cyTkH, onurypust 0,42 mur/(xr - 4).
B remaronorndeckux aHamm3zax 0OHapy>KEHBI JIEHKO-
nenus 2,0 - 10%/1, veitrpodusust 56 %, mumdbonenuns
20 %, tpombOoruToneHust 89 - 10°/1, ckopocTh oce-
JIaHus 3puTporuToB 40 MM/4, THIOaTbOyMUHEMHUS
25 1/71, tunonipoTenHeMus 48 1/I1, TOBBIIICHUE Map-
kepoB Bocnanenuss — CPb 50 mr/n, tpurnunepuab
5,3 MMOJIB/J1, @ Takke KpeaTuHuHa — 110 MKMOJIB/JI,
u moyeBuHbl — 11,5 mmonw/n. VYposens AJIT
u ACT — B nopwme. Iloropusiii III[P-TecT u3 Ho-
cornotku Ha SARS-CoV-2 orpunarensubrii. OOHapy-
skenbl antutena M u G k SARS-CoV-2. Ha OKI' —
cuHycoBas Taxukapaus no 120 u HapyumeHus
penonspu3auy B BUAEC BBICOKHX OCTPOKOHEYHBIX
3yoroB 7 B V4-6. Ilpm nsxokapauorpadum OBLIO
oOHapykeHO CcHIXeHHne ¢pakun BeiOpoca (DB)
neBoro kemymouka (JDK) mo 24 %, nunatanus
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JODK + 3,0 Z-score, )UIKOCTh B TIEpUKapIe C pac-
XOXKJEHUEM JIUCTKOB 1,6 CM MO CTEHKE IPaBoOro
xenynouka. Ilpu Y3U B OpromHoW M MieBpaib-
HBIX TMOJIOCTAX BU3YaJIM3UPOBAH YMEPEHHBIH BBHIIOT.
Ha mynprucnupaibHOM KOMIBIOTEPHONH TOMOTpaduu
OpPraHoOB I'PyJHON KJIETKH OOHapyKEHbI IPU3HAKH OT-
eka nerkux. [locraBnen aquarnos: «lIleguarpuueckuii
MYJBTUCUCTEMHBIH BOCHAIUTENBHBINH CHHIPOM, acco-
nuupoBanubeli ¢ COVID-19 (mMuokapaut, nepukap-
IUT, OCTpas JIEBOXENyHO4YKOBas HEHLOCTAaTOYHOCTb,
KapIWOTCHHBIH OTeK Jerkux, BTOpuuHBIH [DC,
IIOK KapAMOTEHHBI U JUCTpUOYyTHUBHBIN, OCTpoOe
MOYEYHOE TOBPEKICHUE, KEITYI0UHO-KUILIEUHAas! JUC-
hyHKIIHS)».

Hauaro BHyTpuBEeHHOE OOJIOCHOE BBEICHHE MAEK-
camerazona 10 wmr/(M?-cyT), a Takke TemapuHa,
JornamMuHa W QypoceMHa B BHJIE HENPEpPbIBHOU
BHYTPUBEHHOH wuHQY3uH, WHQY3HOHHASI Tepamnus
JUCTPUOYTHBHOIO ILIOKAa IIOA KOHTPOJIEM LEHTPasb-
HOro BeHO3HOro namieHus, gortauus O,. IIpexparu-
JIUCh JIUXOpaJKa U MOCTETIEHHO PerpeccHupoBasii Mpo-
SBJICHUSI KapAMOTCHHOTO W AWCTPUOYTHUBHOTO IIOKA.
Uepez 8 cyT nmeBouka JOCTaBlieHa OpWrajoil caHa-
Buanuu B VpKyTCKyI0 rocyqapCTBEHHYIO OOJIACTHYIO
netckyto knuHuueckyto OonmpHUIy (I'BY3 UI'OIKB).

[Tpu mocTymnieHny chilu He OBLIO, KOHEYHOCTH Te-
wisle, SpO, 98-99 % na poranuu O, yepe3 HOCOBBIE
KaHIONU. B JIerkux paccesHHbIC BIaXHbIE M CyXHE
XpHIbl ¢ 00enX cTOpOoH. I'paHuIis! cepaua paciiupeHsl
BJIEBO JI0 TE€peIHEeH aKCUUIAPHOW JIMHWUHU, TPUTITYIICH
1 Ton, Taxukapaus 110 ya./mMuH, aprepuaibHOe 1aBie-
Hue B HopMme. I'ematomeranus +2,5 cm. CoxpaHsiiach
tpombonuTonenus: 168—189 - 10°/11, HOpManbHBIN ypo-
BeHb JeikouuTos 7,3 - 10°/1, remornobun 104-110 r/x,
9HCA0 SpuTpoIUToB — 3,6 - 10'%/m, CPB>50 wmr/m,
dhepputun 1594 Hr/mn, runonporenHemMus 56 /i1, TUMO-
anpOymMuHeMus 25 /11, TpUrIHLepuasl 2,67 MMOJIb/I,
XOJIeCTepHH 5,73 MMOIIB/J, JHTIOTPOTEUABl HHU3KOH
mwiotaoctu (JITTHIT) 5,79 mMmone/n, B Koaryinorpamme
J-mumep 3577 ur/n. Tlokaszarenn MoBpEeXJICHUS MHO-
kapaa — proBNP, TponoHuH, onpezaeiieHne KOTOPBIX
BBITIOTHEHO Ha 13-# feHp Oone3Hu, ObUIM B TIpezenax
HOpMbl. CoXpaHsuics THAPOTOpAaKC, TI'MIOPOIEPHKAp,
HE3HAYNTENbHBIN aCITHT.

JlonomHuTenbHO AUarHocTupoBaH BTropuuHbIil ['OC
M0 HAJU4YUI0 IPU3HAKOB, COOTBETCTBYIOIIUX KpH-
tepusim A. Ravelli (2016): nmxopasaka, TOBBIIIEHUE
dhepputrra BhIme 700 Hr/mu, mUTONEHUS (TpomOo-
nutonenus, anemus). [lo H-Score 160 6GamnoB (-

xopaaka — 49, opranomeranuss — 23, OunmrTone-
Hust — 24, ypoBenb (eppurnna <2000 mr/ma — 0,
TpurmunepuaemMust >4 MMons/n — 64, dubpuHOTEH

2,3 /m — 0, ACT wmenee 30 En/n — 0, myHKOuA
KOCTHOTO MO3Ta HE MPOBOJIHIIACH)

Uepes dgac mociie mOCTyIUIeHUS (8-¢ CyTKH OT Ha-
yana Oorne3Hu) Hayata MHQY3UsS BHYTPUBEHHOTO HM-
MYHOIIOOYJMHA 2 T/KT Ha KypC €IMHOW HempepbiB-
Hoi no30i. Ilocme 3TOro ymy4ymmiaocs caMO4yBCTBHE
U JTaHHBIE 3XOKapauorpaguu — yMEHBIIWICS KOHE-
HEIM nuactommdeckuir pazmep JIK ¢ 4,6 mo 3,8 cm
(mo Z-score ¢ 2,99 no —1,2), ®B JIXX Bo3pocna c 24
10 58 %, BBINOT B MepHUKapAe yMeHbIuics ¢ 1,6 cm
mo 3amHerr crenke no 0,5 cm. JlaGopartopHbie Mmap-
kepel BocmajeHus (CPb, ¢eppuTuH) COXpaHsIIACH
Ha BBICOKOM YpOBHE, HO He Hapacranu. Jliaurens-
HOCTh WHOTPOITHOW TMOJJICPKKH JOTMaMHUHOM B JI03€
7 MKI/(Kr - MUH) COCTaBWJIa elle 3 CyT Iocie Kypca
BHyTpuBeHHOro ummyHornoOymuHa (BBHUI), mocre
3TOTO MALMEHTKA [IEPEeBEeIeHa U3 MaJaThl MHTCHCUBHON
Tepanvu B OTJelieHHe. BHYTpHUBEHHO BBOIWIICS JCK-
camerazon 10 mr/(m? - cyT) B Teuenue 10 mueit ¢ mo-
CJICAYIOIINM CHM)KEHHEM JI03bl BABOE KaXIble 5 AHEH
10 1036l 1,25 wmr/(m? - cyT). JlomomHUTENbHO Ha3Ha-
YeH MHUKJIOCTIOPHH A BHYTPH B 703¢ 3,3 MT/(KT * CyT),
HagponapuH Harpus B no3e 100 EJI/(xr - cyt), ate-
TWICATMLUIIOBAsE KUCIoTa B Jo3e 1,5 Mr/(Kr - cyT).
[lo moBomy cepAeyHON HEAOCTATOYHOCTH MALUCHT-
Ka MPONODKWIA IOJy4yaTh Tepanuio (GypoceMHIoM
B go3¢ 0,5 Mr/(kr-cyT) BHYTPh HOCJAC OKOHYAHHS
BHYTPHBEHHON MH(Y3UH, U JIOTMIOTHUTEIHLHO CIIUPOHO-
nakToH B no3e 0,8 mr/(kr - cyT), KapBEeIWJION B J103€
0,1 mr/(kr - cyt). [AuHamMu4YecKkne W3MEHEHUS KIIMHU-
YeCKHX W JIa0OpaTOPHBIX TOKa3aTeled Ha (oHE Tpo-
BOJIIMOI Tepanuu MpeAcTaBIeHbl B TaONuIe.

SBnenus mommcepo3uTa (acUUT W THIPOTOPAKC)
ucue3nu K 18-M cyTkam, J1aGopaTopHBIE MapKepbl
BocnajieHuss U BropuuHoro ['@C kynupoBaHbl MOJI-
HOCTBIO K 27-M cyTkam. JlmurtenpHO (89 Hem.) co-
XpaHsiach JUCIUAMHUIEMHUST — TOBBIIICHHE YPOBHS
JIITHIT mo 8,57 mmons/n (1,76-3,63 MMoib/1), oOle-
ro xosnecrepuHa a0 10,7 MMonb/i, 3aTeM MX ypOBEHb
BEPHYJICSA K HOpMe 0e3 Ha3Ha4eHUs! TUIOIUINUACMUYe-
CKHUX IIpenapaToB. DXOMETPUUECKUE U IeMOIUHAMUYE-
CKHe TMoKa3aTeian Ha 12-e CyTKH OT JHS MOCTYIIICHUS
npunuin k Hopme — OB JIK yBenuuunace no 66 %,
BBHINOT B IEpUKapAe KyHIHpPOBaH MOJHOCThIO. OnHa-
ko npu MPT cepana ¢ KOHTpacToM, BBITIOJIHEHHOM
Ha 35-if neHp 3aboneBaHus, OOHAPYKEH BBHITIOT B Tie-
pukapze 0,4-0,7 cM u pukcaims KOHTpacTa B IepeTHEH
CTCHKE MPaBOr0 JKeIyldodka (MPU3HAK MHOKAapAWTa).
B cBsi3u ¢ 3THUM 1OCie BBIUCKU Tepanus cepaeyHOr
HEIOCTaTOYHOCTH (B CyTOYHBIX /103aX CIIUPOHOJIAKTOH
1 mr/kr, ¢pypocemun 0,5 mr/kr, 0,2 MI/Kr) mpomoimke-
Ha. Ha3HadeHa anerwicanuuuiioBas KHCJIOTa B TMPO-
¢unakTryeckoil no3e. Haaponmapun oTMeHeH 10 BbI-
MUCKH W3 CTallMOHAapa, LUUKIOCHOPUH A HpojoirKaia
npuHUMaTh 1Mo 3,3 MT/(KT - CyT), B TeUYeHHE 3 Mec.,
JIEKCaMEeTa30H MPUHUMaJa BHYTpPb B YOBIBaIOIIEH /03¢
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Tabnuua / Table
KnuHnyeckune n nabopatopHble nokasatenu aeBoyku 11 net, ¢ 4ETCKMM MyNbTUCUMCTEMHBIM BOCNANUTENIbHBIM CUHAPOMOM MpH
[MHaMM4eCckoM HabnoaeHMn Ha GoHe Tepanuu B TedeHne 1 mMecaua
Clinical and laboratory parameters of an 11-year-old girl with pediatric multisystem inflammatory syndrome during dy-
namic observation on therapy for 1 month

Knuandeckne cuMnToMsl / Jlo mmmyHOMONYTH- Hawamno I'KC / Ilocne BBUT / Uepes 1 mec. Ha poHe
Clinical signs pytomeii Tepanun / | Start of the GCS After IVIG I'KC + nuknocnopus /
Before immuno- 1 month after the start
modulatory therapy of GCS + cyclosporine
Jxopazia €/ 39 36,7 36,6 36,6
Fever C
Cnu3ucTo-KOXXHO-TUM(OKEIe3U-
CTBII CUHIPOM / N 3 3 3
Mucocutaneous-lymph
glandular syndrome
CepaeuHast HEIOCTATOYHOCTD, / OCH / OCH / CH 3 ®K/ CH2 ®K/
Heart failure AHF AHF HF 3 FC HF 2 FC
[unporopatce, I'mapoTopakc,
FHApOHCPHKAPI, runponepukapa / | 'mpponepukapn / T'maponepukapn /
[Monuceposut / Polyserositis acur / . . . i
Hydrothorax, Hydropericardium Hydropericardium
Hydrothorax, hydro- . .
. . . hydropericardium
pericardium, ascites
JleiikounTsl, x10°/71 /
Leukocytes, x10%/1 2,0 7.3 7,02 13,56
TpoMOGOUIHNTH THIC. / 29 168 542 341

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

C-peakTHBHBIH 0eloK, MT/1 /

C-reactive protein, mg/1 Her naubix 30 6.2 2.2

Peppurid, Kr/v / 339 1594,6 1303,6 4222
Ferritin, ng/ml

OOuruii 6enok, /71 / 48 56 86.0 4.5

Total protein, g/l
AnpOymuH, /1 / Albumin, g/l 25 34 37 40
Tpurauuepusl, MMOJIb/I /

Triglycerides, mmol/l 5,29 2,67 4,35 1,15
XouecTepuH, MMOJIB/I / Her nanHBIX /
Cholesterol, mmol/l No data 5,13 7,16 10,7
J-numep, Hr/™MI / Her nanupix /
D-dimer, ng/ml No data 3577 1547 155
Dxokapauorpadus /
Echo-cardiography
* (pakuus BeiOpoca, % / -

ejection fraction, % 27 58 71
* JICBBIi XKeaya04ueK, cM / 46 - 18 105

left ventricle, cm

I'unponepukapa, npusHaKu
MHOKapauTa B 001acTH
HepeHell CTEHKHU IIPaBoro
xenynouka / Hydropericar-
dium, myocarditis signs of
the anterior wall of the right
ventricle

MPT cepana / He npoBogunace / | He mpoBoammace / | He mpoBoaumnace /
MRI of the heart Not conducted Not conducted Not conducted

Ipumeuanue. CH — cepaeunas megocrarounocts, DK — dynknuonanpusiii kiacc, ' KC — riaokoKOpTHKOCTEPOHIHOE CPEACTBO,
BBUI' — BuyTpuBeHHBIH nMMyHorno0ynuH. Note. HF — heart failure, FC — functional class, AHF — acute heart failure, GCS —
glucocorticosteroid agent, IVIG — intravenous immunoglobulin.
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JI0 TIOJIHOM OTMEHBI depe3 | Mec. mocie BBITUCKH.
PexoMenganuy 1o JiedeHUIo Ha amMOyJIaTOPHOM 3Tare
JIeBOYKa BBIMONH:IA, TOcCemana oomeodpa3oBaTeib-
HYIO ILKONY, 0e3 3aHsITuil (hU3n4YecKol KyJIbTypoOu.

[Tpu o6cnenoBanmm uepes 3 mec. B ['bY3 UT'OJAKbB
’kajno0 He OBLIO0, YIYyYIIHIACh PE3UCTCHTHOCTh K (u-
3uyeckoi Harpyske, OKI' B HOpMme: CHHYCOBBIN pUTM
55-84 B MHHYTY, HCUE3JIM HaApyIIEHUS pENoJsipu3a-
UM, DXOMETPUYECKHE TIOKa3aTesid TaKXkKe MPHULUIN
k HopMme. IIpoBenena mosropHas MPT cepana, npu
KOTOpOW MPHU3HAKOB MHUOKApAWUTa HE OOHAPYKEHO, CO-
XPaHsIOCh HEOOIBIIOE KOTUYECTBO KHUKOCTH B TIEPH-
Kapae Ommke K (PU3MOJOrHMYECKOMY — PAcXOKICHUE
muctkoB miepukapaa 0,4 cMm. Brwimucana gomoii 6e3
MEJIMKaMEHTO3HOW Tepanuu.

[IpencraBnenHoe HaOMIONEHHE OTpa)kaeT BapUaHT
Kkpaitne Tskenoro tedenus [IMBC, acconumpoBaHHO-
ro ¢ COVID-19, nporekaBuiero ¢ TAKeJIbIM MHOKap-
qutoM U BropuuHbiM ['®C, ¢ mpoBeaeHUEM Tepanuu
nekcameraszonoMm, BBUI' u mukimocnopuaom A [2, 5,
8, 10, 11, 13, 17]. 13-3a pa3BuUTHS PU3HAKOB CHCTEM-
HOTO BOCHAJIEHUS M MYJIbTHOPTaHHOM HEJ0CTATOYHO-
CTH Ha (QoHE OCTpOil (HOopMBI HOBOW KOPOHABHPYCHOM
uHbpeknuu (ctapt [IMBC Ha 6-¢ cyTkH OT TIOSIBJICHHA
JUXOPaJKH, TPH BBIPAKEHHOW JIEMKOTICHWN) JAaHHOE
HaOJIIO/IEHNEe HAllOMUHAET KaK I[UTOKWHOBBIN IITOPM
npu B3pocioM Bapuante COVID-19, tak u onHOoBpe-
menHo Kasacaku-nmogoonsiii [IMBC, 00bIYHO BO3HH-
Karommii cryctss 2—6 Hem. ot Havaima COVID-19.

BBuay oTCyTCTBHS ONpeAeNeHHBIX POTOKOIOB Jie-
yeHusa BropudHoro I'OC mpu pasHbIX peBMaTHYECKUX
3a00eBaHmsIX, 1 B TOM 4mcie npu KaBacaku-momo0-
HOM MYJBTUCHCTEMHOM BOCIAJIMTEIBHOM CHHAPOME
Ha ¢ore COVID-19, MBI IpOBOAMIIN JICUCHHUE ICKCa-
METa30HOM C MENJICHHBIM CHIDKEHHEM JI03bI B Teue-
Hue 1,5 mec. u nukiocnopuHoMm 3 mec. B nureparype
OOBIYHO YKa3bIBAlOT HA MEHBLIYIO NPOJOJIKHUTEIIb-
HocTh npumeHeHust ['KC [6, 14, 16], a cpaBHUTENb-
HbIE I1J1a11€00-KOHTPOIUPYEMbIE UCCIIE0OBaHUS 110 3TOI
npobaeme orcyrctBytoT. CornmacHo 2-i Bepcuu Kiiu-
HUYECKUX PEKOMEHJIAUi 10 JIEUSHUIO MYJIbTUCHCTEM-
HOT'O BOCTIAJIMTENILHOTO CHHAPOMA, aCCOLIMUPOBAHHOTO
¢ COVID-19, y mereti (2020), HOTOJHUTEIHPHO MOT
OBITh HAa3HAYEH TOLMIN3yMal, OfHAKO B CBS3U C (o-
HOBOM JICHKOTICHNEH HaMK BBIOpaH MPOTOKOJ JICUCHUS
BropuuHoro ['®C, mnpennoxenuslii denepajbHbEIMU
KJIMHUYECKUMHU pexoMmeHpauusimu Llentpa remaroso-
ruu B oHkosornu um. JI. PorageBa B 2015 T

3AK/NIOYEHME

Jannple Hamiero HaOMIOACHUS CBUACTEIBCTBYIOT:
1) o Bo3moxkHocTH panHero crapra [IMBC Bo Bpe-
Mg octpoit dazer COVID-19, momoOHO HIHTOKHHO-
BOMY IITOPMY y B3pOCIBIX; 2) 00 3ddexre jedeHus

Kapacaku-momoonoro IIMBC, accommmpoBaHHOTO
¢ COVID-19 u ocnoxuernoro BropuyHsiM [ ®C, BHY-
TPUBEHHBIM UMMYHOTIIOOYTMHOM B codeTanuu ¢ ['KC
1 LOUKJIOCIIOPUHOM; 3) O BO3MOXXHOM Pa3BUTHH TPaH-
3uTopHOi runepxonecrepuneMun npu [IMBC 3a cuer
nosbiienust JITTHIT, co cnoHTaHHBIM perpeccom.

OOMNONHUTE/NIbHAA UH®OPMAL NS

Bkaan aBropoB. Bce aBTophl BHECIH CyLIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIICTIIINM, HPOBEICHUE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaThH, MPOWIX U 000pMIN (PHHAIBHYIO
BEPCHUIO Tiepe]| MyOIuKaluei.

Kondumkr nHTepecoB. ABTOpHI AEKIapUpPYyOT OTCYT-
CTBHE SIBHBIX U TIOTEHIHAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJUKAIMeH HACTOSIIEH CTaThH.

HcTouHuk (UHAHCHPOBAHMS. ABTOPHI  3asBIIIOT
00 OTCYTCTBHMHM BHEIIHEro (PMHAHCHPOBAHUS IIPU IMPOBEJE-
HUH UCCIIE0BAHUSI.

UndopmupoBanHoe corjacue Ha Ny0JIUMKALMIO.
ABTOpBI NOTY4MJIN MUCHMEHHOE COINIaCHe MalUeHTa Ha ITy-
ONMKAMI0 MEAMIMHCKUX JIAaHHBIX U (oTorpaduii.
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NAMATU HUKOJIAA NMABJIOBNYA LUABANTOBA

(21.03.1939-

C mmy6oxum npruckopbueM coobrraeM, 4to 27 des-
panst 2023 . Ha 84-M TOMY KU3HH TEPECTAIO OUTHCS
cepane Hukomas IlaBnoBuua IllabGanoBa, KpyrHen-
LIEr0 POCCUICKOro meauarpa, mpodeccopa, IOKTopa
MEIHMIIMHCKAX HayK, 3aciTyXEHHOTO JesATeNsd HayKH
Poccwiickoit ®@enepannu, 3aciyxeHHoro Bpada Poc-
culickoii ®@enepaunu, ynaypeara npemuu IIpaBurens-
crBa Poccuiickoit @enepaunu, npodeccopa kadeapol
IeTcKuX Oose3Hed BoeHHO-MeTUIIMHCKONW akaJeMHuu
M. C.M. Kuposa, akajeMuka U MOYETHOIO JOKTOpa
atoii akagemuu, Ilpesunenta Cankt-lIlerepOyprckoro
otaenenus Coro3za meanatpoB Poccun, uneHa pemax-
LIMOHHOTO COBETa Hamero XxypHana. [lepeuncnenue
BCEX €ro 3BaHHU 3aHUMaeT MHOTO BPEMEHHM, HO B 3TOM
HeT HeoOxomuMocTH, nb6o Qammnus [llabamosa maBHO
cTaJla OJJHIM W3 CHMBOJIOB OTE€UECTBEHHOHN NeTHATPHH.

Huxonaii IlaBnoBuu ponuiica B JleHuHrpajue
21 mapra 1939 1, B gerctBe nepexun 900 nHeit G6mo-
Kajpl. VIMEHHO C 3THX JHEH OH BENET CYET CBOEMY
enuHeHnIo ¢ JIeHWHTpajCKuM TeauaTpUIecKuM Me-
JUIIMHCKHUM HWHCTUTYTOM, B KIIMHHUKE KOTOPOIO JIBYX-
JETHUM peOCHKOM OBUI CTaceH OT TSKEJIOW MHEBMO-
Hun. B 1956 r. 17-netnnit H.I1. 1llabanoB moctymnun
B 9TOT MHCTUTYT U TPOIIEN B HEM MyTh OT CTYJIEHTA JI0
npodeccopa, MPOPEeKTopa M 3aBEAYIOMIETO Kadempoit
neauatpun. Ilocne oxkonwanus wHCTHTYTa B 1962 T
Huxonaii IlaBnoBuu 1o uWHULMATUBE AJeKCaHIpa
®denoposuua Typa Obl ocTaBieH Ha Kadeape rocmnu-
TaTbHOW TIETUATPUH KIMHUYECKUM OpJAWHATOPOM, 3a-
TeM acrpaHToM. B 1968 1. 3ammuTiir KaHIUIATCKYIO
JICCEepPTAINIO, TTOCBSIIEHHYIO TUarHOCTHKE JIEHKO30B

27.02.2023)

y nereit, a B 1978 . — NOKTOPCKYIO, MOCBSILICHHYIO
npobieMe WMMYHHOH TPOMOOIIMTONIEHMYECKOW Myp-
Mypel y JAeTell U CTaBIIYIO KJIACCHUYECKUM TPYAOM,
MPOSICHUBIIMM BasKHEWIIHE OCOOEHHOCTH JSTOrO 3a-
OoneBaHus. B Hamie BpeMs O MHOTHX €ro acrleKkTax
TOBOPAT KaK O JaBHO WM3BECTHBIX, HE JeNas CCHUIOK
U Jla’ke He T0[03peBasi, 9TO 3TH 3aKOHOMEPHOCTH OITH-
canbl Hukonaem IlaBnoBuuem, u He Tak jgaBHO. Hauas
paboTark B 001acTH TeMaTOJOTHH, MPOCIABUIICS OH,
TEM HE MeHee, Ha HHBE HEOHATOJIOTHU.

OCHOBHBIM y4YHUTeNleM, HACTABHUKOM M HPABCTBEH-
HBIM STasioHOM s Huxomas IlaBnoBuua cran aka-
nemuk AMH CCCP A.®. Typ. DTo ompeaenuio He
TOJIBLKO OCHOBHBIC HAllpaBIICHUS HAyYHBIX WHTEpe-
COB, HO W OTHOIIGHHWE K HayKe, OOJHHOMY, XU3HH,
komureram. C 1979 1. Huxonait IlaBmoBwu 3aHmman
JIOJDKHOCTH npodeccopa kadeapsbl TOCIUTAIBHON Tie-
muarpun, ¢ 1985 mo 2009 . 3aBemoBan kadempoit
MeANATPUA C Kypcamul TEPUHATOJIIOTHU U IHIOKPHHO-
noruu (axynpTeTa MoBbIIeHus KBaaudukannn CaHKT-
[TeTepOyprckoro rocyaapcTBEHHOTO MEAUATPUIECKOTO
MEIULMHCKOTO YHUBEPCUTETA.

C 1993 o 2009 r. o pykoBoaWI AByMs Kadenpa-
mu. B 1993 r. Hukomaii [laBnoBuy Okl m30paH Ha
JIOJKHOCTD 3aBEYIONIETo Kadenpoit AeTCKUX O0e3HeH
Boenno-menummackoi akamemun uM. C.M. Kuposna,
Ha3HaueH [aBHBIM nieuaTpoM Munuctepctsa O60po-
Hbl Poccniickoit ®enepanun. OH yCHemHO pyKOBOIUII
kadenpoit u xmHUKOH Oomee 25 net, 10 2019 r., korma
nepenan 3aBeqoBaHue cBoemy yueHuky. C 2019 r. pa-
0oTan B JOIBKHOCTH Tipodeccopa, 0CTaBasCh HayYHBIM
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¥ HPaBCTBEHHBIM JINJIEPOM HE TOJIBKO Ha Kadenape, HO
u B Cankt-IlerepOypre.

B 2003 r. emy ObUIO NPHCBOCHO 3BaHUE «3aciy-
JKeHHbIN nesartens Hayku Pdx», B 2009 1. 3a 3acmyru
B YKpeIwIeHMH OOOPOHOCTIOCOOHOCTH CTpaHbl Ha-
rpaxaeH opaeHom Ilogera. B 2013 r. H.II. [la6amnos
HarpaxjaeH BeIcuieil Harpajgoi Coro3a meauarpoB —
menansto uMeHn ["H. Cnepanckoro «3a Brlaaromuecs
3aCiIyr B OXpaHe 3710poBbs aerei». B 2014 r. emy
OBIJIO TIPUCBOCHO 3BaHHE «3acCiTy’KEHHBIH Bpad PDy.

Huxonaem IlaBmoBuuem omyOmmkoBaHO Ooiee
800 HayuHbIX pabOT, OH 0ONaTACT CaMBIMH BBICO-
KAMH B BoOeHHO-MeAMUIMHCKOW aKajeMHH HayKoMe-
TPUYECKUMH TIOKa3aTEeJISIMUA: WHIEKCOM ITMUTHPOBAHUS
oomee 7000, maaexcom Xwupia 46. be3yciaoBHO, oco-
60e MecTo cpeau KHUT MPHUHAUICKHUT YUEOHUKY I
nenuaTpudeckux QaxynsreToB «Jletckue Oone3Hm»,
uzest cozganusi Kotoporo npuHamnexana A.d. Typy.
Bnepsrie Bbuuenmuii B 1979 r. u HanucaHHBIA MoO-
JoaeIM TIpoeccopoM yUeOHUK BBIIEpPKAT 9 M3maHmi
(mocneqnee Bemuio B 2021 T.), KaXIbIl pa3 ¢ cyle-
CTBEHHBIMH M3MEHEHUSIMH. 3a 44 rofia OH 3HaYUTEIBHO
BEIPOC B 00bEMeE, CTaJ IBYXTOMHBIM, PAKTHYECKH BCE
OTEYECTBEHHBIC TEIUATPhl YUYHIUCh MO HEMY B BY3€
M WCIONB30BAIM B MPAKTHYECKOW JEATEIbHOCTH.
Y4eOHUK TOJIb3YeTCs OrPOMHBIM CIIPOCOM, IEepeus3-
JIaeTCsl KaXable 5 JeT.

[llupoko W3BECTHBI W [pyrWe KHUTH, HAIUCaH-
Hele Hukonaem IlaBioBuueM BMeCTE C Y4YEHUKaMHU
u corpyaHukamu. OO6magaer Tpex3HAYHBIM HHIEKCOM
UUTHpOBaHUA YyueOHUK «HeoHaromorusy, W3AaHHBIN
7 pa3, nocnennee m3nanue B 2020 r. IIpuobpen mo-
mymsipHOCTh  yueOHuk «llemmatpus» s nmedeOHbBIX
(axympreToB, B 2019 r. BemuIo 7-¢ m3manue. Yerwl-
PEXIBI 32 KOPOTKHH CpPOK H3JaBaiiach MOHOTpadus
«'mnokcuuecku-uIeMuyeckas Hedanonarus HOBO-
poxIeHHBIX», «CIpaBOYHUK TEAUaTpay, PYKOBOICTBO
«Jlerckasi rTacTposHTeposoTH»; ydeOHOe Tmoco0ue
«JlmarHocTuka u nedeHne SHTOKPUHHBIX 3a00JIeBaHIH
y JleTel U MOApPOCTKOBY», MoHorpadus «Tokcuyeckue
sHIIe(aIonaTu HOBOPOXKIECHHBIX).

Hukonaii IlaBmoBud paboTan Ha Kadenpe AeTCKUX
Oone3Heil 1o TOciHenmHuX [HEH CBoeW KXU3HU. AK-
TUBHO YWTaJl JIEKIUH, 3aHUMAJICS C BpadyaMH, ycriel
3aKOHYUTh paboTy Haj 9-M wu3gaHueM ydeOHHKA
«[leguarpus», 5-m n3nanueM «CrpaBovYHHKA MTETHATPAY.

Kuauru HaxonmsTcs yxe B IedaT, BBIUIYT OHH, K CO-
KaJIEHUIO, yKe Tiocyie ero cMepTth. Haxonarces Ha atarne
penakTupoBaHus Heckonbko ctared. Ilocnmennsas cra-
Ths, HaJl KOTOpPOH OH pabortan eme B (eBpane, mo-
CBAIIIEHA CHUCTEME DJBaKyallnd JeTed u3 OJI0KaJHOTO
Jlennnrpanga, Teme, KoTopas Bcerna TIIyOOKO BOJHO-
Bana Hwukonas IlaBmoBuuya. OHa TOSIBUTCS B HAIIeM
JKypHajie B ONMvKaiinee BpeMs.

Bompimass wacte Hay4yHBIX paboT  mpodeccopa
H.IT. [IlabanoBa mocBAIEHa TEMATONIOTHA W HEOHATO-
mornu. OHM KacaroTcsi OCOOEHHOCTEH pPEeaKTHMBHOCTH
W ajanTainuy peOCHKa K YCJIOBUSIM BHEYTPOOHOMW KU3-
HH, TIEPUHATAJIbHOM THIIOKCMU M HMH(EKIHH, 0CoOeH-
HOCTEH reMocTas3a, CErncuca HOBOPOXKICHHBIX, MOBPEXK-
JICHUM LIEHTPaJIbHONM HEPBHOW CHCTEMbI, HEOHATAIbHON
¢dapmakonorun. [lo KaxaoMy W3 STHX HalpaBlICHUI
H.IT. [llaGanoB u ero y4eHWKHd BHECIH MHOTO HOBOTO
B Pa3padOTKy Hay4YHBIX MPOOJIEM, U B MPAKTUKY 3APABO-
oxpaHeHHs. Upe3BblUailHO BaXKHBIM pe3ysbTaT JesiTelb-
Hoct Hukonas [TaBnoBuua — cuctema MepONpHUsiTHI
MO YAYYIIEHUIO MOMOIIM JETSIM M CHH)KEHHIO HEOHa-
tanpHOU cmeprHOcTH B Cankt-IletepOypre, yxe Oonee
20 ner camoi Hu3koil B Poccuu. Drta cucrema craia
aKTHBHO BHENPATHCA B CTpaHe, 32 Hay4HOEe O00OCHOBa-
HHUE 1 BHEJPEHNE CUCTEMBI MEPOIIPUATHI TI0 CHHYKEHHIO
MJIaJIeHUYecKol cmepTHOCTH B Poccuiickoit Denepanuu
Huxonaro IlaBnoBudy B cocTaBe Ipymiibl MOCKOBCKHX
u nerepOyprckux mnemamarpoB B 2011 r. mpucyxaeHa
npemusi IIpaButenbcrBa Poccuiickoit deneparuu.

3a cBoro 60-nerHioro nesrenbHocTs H.IIL. Hlabanos
BbIpacThil OOJIBbILIOE KOJUYECTBO YUEHHKOB, paboTaro-
X HbIHE BO Bcex KoHuax Poccum, CoppyskecTBa
u mupa. [lox ero pykoBOACTBOM 3alUILIEHO 77 KaH-
MUAATCKAX W 24 HOKTOPCKUX TUCCEpTAINH, YUYECHUKH
Huxonas [TaBnoBuua pykoBonsT kadeapamu B CaHKT-
[erepOypre, Ynure, Hanpanke, UpkyTcke, Camapkane,
Bumikexke.

Hoctmxenns Hamero [Ipodeccopa Benmukn, HO He
TONBKO 32 HUX OH TOJB30BAJICS JTIOOOBBIO, YBaKEHU-
€M ¥ aBTOPUTETOM Cpean MPOodeccopoB, COTPYIAHUKOB,
U Bpadyeil. YIUBUTEIBHO CBETIbIM YEJIOBEK, KOTOPBIH
pajoBaiics ycmexaM Y4YeHHKOB OOJbIlle, YeM CBO-
UM COOCTBEHHBIM. /I TeauaTpoB CTpaHBI OH OBLT
Kak Obl BCceoOmUM yuuteraeM. MBI TIIyOOKO CKOpOUM
0 KOHYHMHE Hamero Yuureiass U OyaeM CBSTO YTHTh
€ro CBETIYIO MaMsATh
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