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

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

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

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

KntoueBbie cnoBa: MynbTUCUCTEMHbINA BOCNanuTenbHbl cuHapom; COVID-19; netu; otoeneHme peaHMMaLmMm U MHTEHCUBHOM
Tepanuu; OPUT; remodaroumTos.
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BACKGROUND: Multisystem inflammatory syndrome associated with COVID-19 in children (MIS-C) is a rare but severe
disease in which various organs and systems are affected, including heart, lungs, kidneys, brain, skin, eyes and organs
of the gastrointestinal tract. MIS-C is rather difficult to diagnose, since it has much in common with the infectious
process, and Kawasaki disease. However, MIS-C course is more severe and therefore patients need hospitalization in the
intensive care unit in half of the cases.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MATEPUANDbI U METOLbI

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

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

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

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

PE3YNbTATbDI

Oomasi xapaktepucTuka nmamuentoB ¢ MBC-/1

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

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

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

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

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

IMpeauxTopsl TsKea0r0 Teduenuss MBC-/I

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

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

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

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

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

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

Tabnuua 1 / Table 1

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

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

intensive care unit

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

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

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

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

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

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

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

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

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

cMHppome, accounnpoBaHHom ¢ COVID-19, y peten

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

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

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

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

ICU — intensive care unit.

Posib remogaronnroza Kak NnpeiuKTOpa TsKe-
ctu MBC-/{

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

OBCYXAEHUE

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

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

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

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

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

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

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

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

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

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

3AKNIOYEHUE

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

OOMNOJNIHUTENbHASY NHOOPMALUMUA

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

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

Hcrounuk ¢uuHaHcupoBaHus. ABTOpPHI 3asABIAIOT 00
OTCYTCTBUM BHEIIHETO (hPMHAHCHPOBAHUS NPHU NPOBEACHUU
HCCIIeIOBAHUSI.

ADDITIONAL INFORMATION

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

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

Funding source. This study was not supported by any
external sources of funding.

CMUCOK NUTEPATYPbI

1. Aspees C.H., ApamsH J1.B., Anekceesa EMN., n ap.
MpodwunakTnka, AMArHOCTUKA W JieYeHMe HOBOM
KopoHaBupycHon uHdpekuun (COVID-19): Bpemen-
Hble MeTofuyeckuMe pekomeHpauuu. Bepcus 11,
MockBa: MUHUCTEPCTBO 34paBOOXpaHeHus PO,
2021.

2. www.who.int [3nekTpoHHbIM pecypc]. Multisystem
inflammatory syndrome in children and adolescents
temporally related to COVID-19. Ooctyn no: https://
www.who.int/news-room/commentaries/detail/
multisystem-inflammatory-syndrome-in-children-and-
adolescents-with-covid-19

3. WBawnoB [.0., YepHosa T.M., MaBnoga E.b., n ap. Kopo-
HaBupycHas nHdekums // Megunatp. 2020. T. 11, N2 3.
C. 109-117.DOI: 10.17816/PED113109-117

4. Hosukosa 10.10., OcsiHHMkoB [.10., Mha3bipuHa AA.,
n ap. JeTcknit MynbTUCUCTEMHBIM BOCMNANUTENbHbIN
CUMHAPOM, aCCOLIMMPOBAHHbIM C HOBOM KOPOHABUPYCHOM
nHdekumnern COVID-19: pesynsTaThl MHOIOLEHTPOBO-
ro nccnepoanus // Mepmatpus uMm. LH. CnepaHckoro.
2021.T. 100, N2 6. C. 23-31.

5. Peesa CB., benoycosa TM., MapdperHosa H.H., u ap.
KnuHunueckunit cnyyai nebrota cMCTEMHOWM KpacHOM Bo-
YaHKM nocne nepeHeceHHon uMHbekuun COVID-19 //
YHUBEPCUTETCKMIA TepaneBTUYECKUIA BeCTHuK. 2022.
T.4,N2 S. C. 30-31.

6. Abramsl.Y., Oster M.E., Godfred-Cato S.E., et al. Factors
linked to severe outcomes in multisystem inflamma-
tory syndrome in children (MIS-C) in the USA: a ret-
rospective surveillance study // The Lancet. Child and

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

elSSN 2587-6252



54

OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

10.

11.

12.

13.

14.

15.

16.

adolescent health. 2021. Vol. 5, No. 5. P. 323-331.
DOI: 10.1016/S2352-4642(21)00050-X

Ahmed M., Advani S., Moreira A., et al. Multisystem
inflammatory syndrome in children: A systematic re-
view // EClinicalMedicine. 2020. Vol. 26. ID 100527.
DOI: 10.1016/j.eclinm.2020.100527

Brisca G., Consolaro A., Caorsi R., et al. Time-
ly Recognition and Early Multi-Step Antinflam-
matory Therapy May Prevent ICU Admission of
Patients with MIS-C: Proposal for a Severity
Score // Front Pediatr. 2021. Vol. 9. ID783745.
DOI: 10.3389/fped.2021.783745

Buda P, Strauss E.,Januszkiewicz-Lewandowska D., et
al. Clinical characteristics of children with MIS-C ful-
filling classification criteria for macrophage activation
syndrome // Front Pediatr. 2022. Vol. 10. ID981711.
DOI: 10.3389/fped.2022.981711

De Lama Caro-Patén G., de Azagra-Garde A.M., Gar-
cia-Salido A., et al. Shock and myocardial injury in
children with multisystem inflammatory syndrome
associated with SARS-CoV-2 infection: what we
know. Case series and review of the literature //
J Intensive Care Med. 2021.Vol. 36,No. 4. P. 392-403.
DOI: 10.1177/0885066620969350

Carter MJ., Fish M., Jennings A., et al. Peripheral im-
munophenotypes in children with multisystem inflam-
matory syndrome associated with SARS-CoV-2 infec-
tion // Nat Med. 2020. Vol. 26,No. 11.P.1701-1707.
DOI: 10.1038/541591-020-1054-6

Cattalini M., Della Paolera S., Zunica F., et al. De-
fining Kawasaki disease and pediatric inflamma-
tory multisystem syndrome-temporally associated to
SARS-CoV-2 infection during SARS-CoV-2 epidemic
in ltaly: results from a national, multicenter survey //
Pediatr Rheumatol Online J. 2021. Vol. 19. ID 29.
DOI: 10.1186/s12969-021-00511-7

Davies P, Evans C., Kanthimathinathan H.K., et al.
Intensive care admissions of children with paediat-
ric inflammatory multisystem syndrome temporally
associated with SARS-CoV-2 (PIMS-TS) in the UK:
a multicentre observational study // The Lancet. Child
and adolescent health. 2020.Vol. 4,No.9.P. 669-677.
DOI: 10.1016/S2352-4642(20)30215-7

Dufort E.M., Koumans E.H., Chow EJ., et al. Multi-
system inflammatory syndrome in children in New
York State // N Engl J Med. 2020. Vol. 383, No. 4.
P. 347-358. DOI: 10.1056/NEJM0a2021756

Fardet L., Galicier L., Lambotte O., et al. Development
and validation of the HScore, a score for the diag-
nosis of reactive hemophagocytic syndrome // Arthri-
tis Rheumatol. 2014. Vol. 66, No. 9. P. 2613-2620.
DOI: 10.1002/art.38690

Feldstein L.R., Rose E.B., Horwitz S.M., et al. Multi-
system Inflammatory Syndrome in U.S. Children and

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Adolescents // N Engl J Med. 2020. Vol. 383, No. 4.
P. 334-346. DOI: 10.1056/NEJM0a2021680
Feldstein L.R., Tenforde MW., Friedman K.G., et al.
Characteristics and Outcomes of US Children and
Adolescents with Multisystem Inflammatory Syndrome
in Children (MIS-C) Compared with Severe Acute
COVID-19 //JAMA. 2021. Vol. 325, No. 11. P. 1074-
1087. DOI: 10.1001/jama.2021.2091

Godfred-Cato S., Bruant B., Leung J., et al
COVID-19-Associated  Multisystem  Inflammatory
Syndrome in Children — United States, March-July
2020 // Morb Mortal Wkly Rep. 2020. Vol. 69, No. 32.
P. 1074-1080. DOI: 10.15585/mmwr.mm6932e2
Henter J-1., Horne A.C., Aricé M., et al. HLH-2004:
Diagnostic and therapeutic guidelines for hemo-
phagocytic lymphohistiocytosis // Pediatric blood
and cancer. 2007. Vol. 48, No. 2. P. 124-131.
DOI: 10.1002/pbc.21039

Holm M., Hartling U.B., Schmidt L.S., et al. Mul-
tisystem inflammatory syndrome in children oc-
curred in one of four thousand children with severe
acute respiratory syndrome coronavirus 2 // Acta
paediatrica. 2021. Vol. 110, No. 9. P. 2581-2583.
DOI: 10.1111/apa.15985

Hoste L., Van Paemel R., Haerynck F. Multisystem in-
flammatory syndrome in children related to COVID-19:
a systematic review // Eur J Pediatr. 2021. Vol. 180, No. 7.
P.2019-2034. DOI: 10.1007/500431-021-03993-5
Jonat B., Gorelik M., Boneparth A., et al. Multisystem
Inflammatory Syndrome in Children Associated with
Coronavirus Disease 2019 in a Children’s Hospital in
New York City: Patient Characteristics and an Institu-
tional Protocol for Evaluation, Management, and Fol-
low-Up // Pediatr Crit Care Med. 2021. Vol. 22, No. 3.
P.e178-e191.D0I:10.1097/PCC.0000000000002598
Jones V.G., Mills M., Suarez D., et al. COVID-19 and
Kawasaki Disease: Novel Virus and Novel Case //
Hosp Pediatr. 2020. Vol. 10, No. 6. P. 537-540.
DOI: 10.1542/hpeds.2020-0123

Kostik M.M., Bregel L.V., Avrusin LS., et al. Distinguish-
ing Between Multisystem Inflammatory Syndrome,
Associated With COVID-19 in Children and the Ka-
wasaki Disease: Development of Preliminary Criteria
Based on the Data of the Retrospective Multicenter
Cohort Study // Front Pediatr. 2021.Vol. 9. 1D 787353.
DOI: 10.3389/fped.2021.787353

Kostik M.M., Bregel LV, Avrusin |.S., et al. Heart In-
volvement in Multisystem Inflammatory Syndrome,
Associated With COVID-19 in Children: The Retrospec-
tive Multicenter Cohort Data // Front Pediatr. 2022.
Vol. 10.1D829420.DOI: 10.3389/fped.2022.829420
Lee PY., Day-Lewis M., Henderson L.A., et al. Dis-
tinct clinical and immunological features of
SARS-CoV-2-induced multisystem inflammatory syn-

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

ISSN 2079-7850



OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

55

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

drome in children //J Clin Investig. 2020. Vol. 130,
No. 11. P. 5942-5950. DOI: 10.1172/Cl141113
McCrindle B.W., Rowley A.H., Newburger JW.,, et al.
Diagnosis, Treatment, and Long-Term Management of
Kawasaki Disease: A Scientific Statement for Health
Professionals From the American Heart Association //
Circulation. 2017. Vol. 135, No. 17. P. €927-e999.
DOI: 10.1161/CIR.0000000000000484

Miller A.D., Zambrano L.D., Yousaf AR., et al. Mul-
tisystem Inflammatory Syndrome in Children-
United States, February 2020-July 2021 // Clin
Infect Dis. 2022. Vol. 75, No. 1. P. e1165-e1175.
DOI: 10.1093/cid/ciac253

Otar Yener G., Pag Kisaarslan A., Ulu K., et al. Dif-
ferences and similarities of multisystem inflamma-
tory syndrome in children, Kawasaki disease and
macrophage activating syndrome due to systemic
juvenile idiopathic arthritis: a comparative study //
Rheumatol Int. 2022. Vol. 42, No. 5. P. 879-889.
DOI: 10.1007/s00296-021-04980-7

Pouletty M., Borocco C., Ouldali N., et al. Paediat-
ric multisystem inflammatory syndrome temporally
associated with SARS-CoV-2 mimicking Kawasaki
disease (Kawa-COVID-19): a multicentre cohort //
Ann Rheum Dis. 2020. Vol. 79, No. 8. P. 999-1006.
DOI: 10.1136/annrheumdis-2020-217960

Radia T., Williams N., Agrawal P, et al. Multi-system
inflammatory syndrome in children and adolescents
(MIS-C): A systematic review of clinical features and
presentation // Paediatr Respir Rev. 2021. Vol. 38.
P.51-57.DOI: 10.1016/j.prrv.2020.08.001

Ravelli A., Magni-Manzoni S., Pistorio A., et al. Prelimi-
nary diagnostic guidelines for macrophage activation
syndrome complicating systemic juvenile idiopathic
arthritis //J Pediatr. 2005. Vol. 146, No. 5. P. 598-604.
DOI: 10.1016/j.jpeds.2004.12.016

Ravelli A., Minoia F., Davi S., et al. 2016 Classifi-
cation Criteria for Macrophage Activation Syndrome
Complicating Systemic Juvenile Idiopathic Arthritis //
Arthritis Rheumatol. 2016. Vol. 68,No. 3. P. 566-576.
DOI: 10.1136/annrheumdis-2015-208982

Reiff D.D., Cron R.Q. Performance of Cytokine Storm
Syndrome Scoring Systems in Pediatric COVID-19
and Multisystem Inflammatory Syndrome in Chil-
dren // ACR Open Rheumatol. 2021. Vol. 3, No. 12.
P. 820-826. DOI: 10.1002/acr2.11331

Vagrecha A., Zhang M., Acharya S., et al. Hemo-
phagocytic Lymphohistiocytosis Gene  Variants
in Multisystem Inflammatory Syndrome in Chil-
dren // Biology (Basel). 2022. Vol. 11, No. 3. ID 417.
DOI: 10.3390/biology11030417

Valverde .,Singh Y., Sanchez-de-Toledo J., et al. Acute Car-
diovascular Manifestations in 286 Children with Multisys-
tem Inflammatory Syndrome Associated With COVID-19

37.

38.

Infection in Europe // Circulation. 2021. Vol. 143, No. 1.
P.21-32.DO0I: 10.1161/CIRCULATIONAHA.120.050065
Verdoni L., Mazza A., Gervasoni A., et al. An outbreak
of severe Kawasaki-like disease at the lItalian epicen-
tre of the SARS-CoV-2 epidemic: an observational
cohort study // Lancet. 2020. Vol. 395, No. 10239.
P.1771-1778.D0I:10.1016/50140-6736(20)31103-X
Whittaker E., Bamford A., Kenny J., et al. Clinical
Characteristics of 58 Children With a Pediatric In-
flammatory Multisystem Syndrome Temporally Associ-
ated with SARS-CoV-2 //JAMA. 2020. Vol. 324, No. 3.
P. 259-269. DOI: 10.1001/jama.2020.10369

REFERENCES

1.

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

www.who.int [Internet]. Multisystem inflammatory
syndrome in children and adolescents temporally
related to COVID-19. Available at: https://www.who.
int/news-room/commentaries/detail/multisystem-
inflammatory-syndrome-in-children-and-adolescents-
with-covid-19

Ivanov DO, Chernova TM, Pavlova EB, et al. Coronavi-
ral infection. Pediatrician (St. Petersburg). 2020;11(3):
109-117. (In Russ.) DOI: 10.17816/PED113109-117
Novikova YuYu, Ovsyannikov DYu, Glazyrina AA, et al.
Multisystem inflammatory syndrome in children as-
sociated with COVID-19: results of a multicenter study.
Pediatrics n. a. G.N. Speransky. 2021;100(6):23-31.
(In Russ.)

Reeva SV, Belousova TI, Parfenova NN, et al
Klinicheskii sluchai debyuta sistemnoi krasnoi vol-
chanki posle perenesennoi infektsii COVID-19. Uni-
versity therapeutic journal. 2022;4(S):30-31. (In Russ.)
Abrams JY, Oster ME, Godfred-Cato SE, et al. Fac-
tors linked to severe outcomes in multisystem in-
flammatory syndrome in children (MIS-C) in the
USA: a retrospective surveillance study. The Lancet.
Child and adolescent health. 2021;5(5):323-331.
DOI: 10.1016/S2352-4642(21)00050-X

Ahmed M, Advani S, Moreira A, et al. Multisystem
inflammatory syndrome in children: A system-
atic review. EClinicalMedicine. 2020;26:100527.
DOI: 10.1016/j.eclinm.2020.100527

Brisca G, Consolaro A, Caorsi R, et al. Timely Rec-
ognition and Early Multi-Step Antinflammatory
Therapy May Prevent ICU Admission of Patients with
MIS-C: Proposal for a Severity Score. Front Pediatr.
2021;9:783745. DOI: 10.3389/fped.2021.783745
Buda P, Strauss E, Januszkiewicz-Lewandowska D,
et al. Clinical characteristics of children with MIS-C

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

elSSN 2587-6252



56

OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

fulfilling classification criteria for macrophage ac-
tivation syndrome. Front Pediatr. 2022;10:981711.
DOI: 10.3389/fped.2022.981711

De Lama Caro-Paton G, de Azagra-Garde AM,
Garcia-Salido A, et al. Shock and Myocardial In-
jury in Children with Multisystem Inflammatory
Syndrome Associated with SARS-CoV-2 Infection:
what We Know. Case Series and Review of the Lit-
erature. J Intensive Care Med. 2021;36(4):392-403.
DOI: 10.1177/0885066620969350

Carter MJ, Fish M, Jennings A, et al. Peripheral im-
munophenotypes in children with multisystem in-
flammatory syndrome associated with SARS-CoV-2
infection. Nat Med. 2020;26(11):1701-1707.
DOI: 10.1038/541591-020-1054-6

Cattalini M, Della Paolera S, Zunica F, et al. Defining Ka-
wasaki disease and pediatric inflammatory multisystem
syndrome-temporally associated to SARS-CoV-2 infec-
tion during SARS-CoV-2 epidemic in Italy: results from
a national, multicenter survey. Pediatr Rheumatol Online
J.2021;19:29. DOI: 10.1186/512969-021-00511-7
Davies P, Evans C, Kanthimathinathan HK, et al.
Intensive care admissions of children with paedi-
atric inflammatory multisystem syndrome tempo-
rally associated with SARS-CoV-2 (PIMS-TS) in the
UK: a multicentre observational study. The Lancet.
Child and adolescent health. 2020;4(9):669-677.
DOI: 10.1016/S2352-4642(20)30215-7

Dufort EM, Koumans EH, Chow EJ, et al. Multisys-
tem Inflammatory Syndrome in Children in New
York State. N Engl J Med. 2020;383(4):347-358.
DOI: 10.1056/NEJM0a2021756

Fardet L, Galicier L, Lambotte O, et al. Develop-
ment and validation of the HScore, a score for
the diagnosis of reactive hemophagocytic syn-
drome. Arthritis Rheumatol. 2014;66(9):2613-2620.
DOI: 10.1002/art.38690

Feldstein LR, Rose EB, Horwitz SM, et al. Multisys-
tem Inflammatory Syndrome in U.S. Children and
Adolescents. N Engl | Med. 2020;383(4):334-346.
DOI: 10.1056/NEJM0a2021680

Feldstein LR, Tenforde MW, Friedman KG, et al.
Characteristics and Outcomes of US Children and
Adolescents with Multisystem Inflammatory Syn-
drome in Children (MIS-C) Compared with Severe
Acute COVID-19. JAMA. 2021;325(11):1074-1087.
DOI: 10.1001/jama.2021.2091

Godfred-Cato S, Bruant B, Leung J, et al
COVID-19-Associated Multisystem Inflammatory Syn-
drome in Children — United States, March-July 2020.
Morb Mortal Wkly Rep. 2020;69(32):1074-1080.
DOI: 10.15585/mmwr.mm6932e2

Henter J-1, Horne AC, Arico M, et al. HLH-2004: Di-
agnostic and therapeutic guidelines for hemophago-

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

cytic lymphohistiocytosis. Pediatric blood and cancer.
2007;48(2):124-131. DOI: 10.1002/pbc.21039
Holm M, Hartling UB, Schmidt LS, et al. Multi-
system inflammatory syndrome in children oc-
curred in one of four thousand children with
severe acute respiratory syndrome coronavi-
rus 2. Acta paediatrica. 2021;110(9):2581-2583.
DOI: 10.1111/apa.15985

Hoste L, Van Paemel R, Haerynck F. Multisystem in-
flammatory syndrome in children related to COVID-19:
a systematic review. Eur J Pediatr. 2021;180(7):
2019-2034. DOI: 10.1007/s00431-021-03993-5
Jonat B, Gorelik M, Boneparth A, et al. Multisystem
Inflammatory Syndrome in Children Associated with
Coronavirus Disease 2019 in a Children’s Hospital in
New York City: Patient Characteristics and an Institu-
tional Protocol for Evaluation, Management, and Fol-
low-Up. Pediatr Crit Care Med. 2021;22(3):e178-e191.
DOI: 10.1097/PCC.0000000000002598

Jones VG, Mills M, Suarez D, et al. COVID-19
and Kawasaki Disease: Novel Virus and Nov-
el Case. Hosp Pediatr. 2020;10(6):537-540.
DOI: 10.1542/hpeds.2020-0123

Kostik MM, Bregel LV, Avrusin IS, et al. Distinguish-
ing Between Multisystem Inflammatory Syndrome,
Associated with COVID-19 in Children and the Ka-
wasaki Disease: Development of Preliminary Crite-
ria Based on the Data of the Retrospective Multi-
center Cohort Study. Front Pediatr. 2021;9:787353.
DOI: 10.3389/fped.2021.787353

Kostik MM, Bregel LV, Avrusin IS, et al. Heart In-
volvement in Multisystem Inflammatory Syndrome,
Associated with COVID-19 in Children: The Ret-
rospective Multicenter Cohort Data. Front Pediatr.
2022;10:829420. DOI: 10.3389/fped.2022.829420
Lee PY, Day-Lewis M, Henderson LA, et al. Dis-
tinct clinical and immunological features of SARS-
CoV-2-induced multisystem inflammatory syndrome
in children. J Clin Investig. 2020;130(11):5942-5950.
DOI: 10.1172/1ClI141113

McCrindle BW, Rowley AH, Newburger JW, et al. Di-
agnosis, Treatment, and Long-Term Management
of Kawasaki Disease: A Scientific Statement for
Health Professionals From the American Heart As-
sociation. Circulation. 2017;135(17):€927-e999.
DOI: 10.1161/CIR.0000000000000484

Miller AD, Zambrano LD, Yousaf AR, et al. Multisystem
Inflammatory Syndrome in Children-United States,
February 2020-July 2021. Clin Infect Dis. 2022;75(1):
e1165-e1175. DOI: 10.1093/cid/ciac253
Otar Yener G, Pag Kisaarslan A, Ulu K, et
ferences and similarities of multisystem
matory syndrome in children, Kawasaki
and macrophage activating syndrome due

al. Dif-
inflam-
disease
to sys-

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

ISSN 2079-7850



OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

57

temic juvenile idiopathic arthritis: a compara-
tive study. Rheumatol Int. 2022;42(5):879-889.
DOI: 10.1007/s00296-021-04980-7

30. Pouletty M, Borocco C, Ouldali N, et al. Paediat-
ric multisystem inflammatory syndrome tempo-
rally associated with SARS-CoV-2 mimicking Ka-
wasaki disease (Kawa-COVID-19): a multicentre
cohort. Ann Rheum Dis. 2020;79(8):999-1006.
DOI: 10.1136/annrheumdis-2020-217960

31. Radia T, Williams N, Agrawal P, et al. Multi-system
inflammatory syndrome in children and adolescents
(MIS-Q): A systematic review of clinical features and
presentation. Paediatr Respir Rev. 2021;38:51-57.
DOI: 10.1016/j.prrv.2020.08.001

32. Ravelli A, Magni-Manzoni S, Pistorio A, et al. Pre-
liminary diagnostic guidelines for macrophage ac-
tivation syndrome complicating systemic juvenile
idiopathic arthritis. J Pediatr. 2005;146(5):598-604.
DOI: 10.1016/j.jpeds.2004.12.016

33. Ravelli A, Minoia F, Davi S, et al. 2016 Classifica-
tion Criteria for Macrophage Activation Syndrome
Complicating Systemic Juvenile Idiopathic Ar-
thritis. Arthritis Rheumatol. 2016;68(3):566-576.
DOI: 10.1136/annrheumdis-2015-208982

¢ Mludpopmauma o6 aBTopax

34, Reiff DD, Cron RQ. Performance of Cytokine Storm
Syndrome Scoring Systems in Pediatric COVID-19
and Multisystem Inflammatory Syndrome in Child-
ren. ACR Open Rheumatol. 2021;3(12):820-826.
DOI: 10.1002/acr2.11331

35. Vagrecha A, Zhang M, Acharya S, et al. Hemophagocytic
Lymphohistiocytosis Gene Variants in Multisystem
Inflammatory Syndrome in Children. Biology (Basel).
2022;11(3):417. DOI: 10.3390/biology11030417

36. Valverde |, SinghY,Sanchez-de-Toledo J, et al. Acute Car-
diovascular Manifestations in 286 Children with Multisys-
tem Inflammatory Syndrome Associated with COVID-19
Infection in Europe. Circulation. 2021;143(1):21-32.
DOI: 10.1161/CIRCULATIONAHA.120.050065

37. Verdoni L, Mazza A, Gervasoni A, et al. An outbreak
of severe Kawasaki-like disease at the lItalian epi-
centre of the SARS-CoV-2 epidemic: an observational
cohort study. Lancet. 2020;395(10239):1771-1778.
DOI: 10.1016/S0140-6736(20)31103-X

38. Whittaker E, Bamford A, Kenny J, et al. Clinical Char-
acteristics of 58 Children with a Pediatric Inflam-
matory Multisystem Syndrome Temporally Associat-
ed with SARS-CoV-2. JAMA. 2020;324(3):259-269.
DOI: 10.1001/jama.2020.10369

¢ Information about the authors

Unes Cepaeesuy AgpycuH — CT. NaBOPaHT MeAULIMHCKUIA,
ACCUCTEHT Kadeapbl rOCNUTANbHOM NeanaTpun, aCCUCTEHT
Kadeapbl obwen meguumHckon npaktnku. @rbOY BO «CaHkT-
MeTepbyprckuii rocynapCTBEHHbIM NeauaTpuyeckuii MegmumH-
CKWit yHMBepcuTeT» MuH3gpasa Poccuu, CaHkT-TMNeTtepbypr,
Poccus. E-mail: avrusin95 @gmail.com

Hamanes HukonaesHa Abpamosa — Bpay OTAENEHUS aHeCcTe3no-
norun v peaHnmaumn. ®rbQyY BO «CaHkT-MNeTepbyprckuit ro-
CyOaApCTBEHHbIN NeanaTpuyeckuin MeauLMHCKUIA YHUBEPCUTET»
Mun3gpasa Poccuum, CankT-TeTepbypr, Poccus.

E-mail: abrnatalia@yandex.ru

KoHcmanmuH EgzeHbesuy benozepos — acnmpaHT kadenpbl
rocnutanbHoi neguatpun. GIbOY BO «CaHkT-MeTepbyprckuii
roCyAapCTBEHHbIM NeauMaTPUYECKUit MELAULMHCKUI YHUBEPCU-
TeT» Munsgpasa Poccun, CankT-lMNetepbypr, Poccus.

E-mail: biancolago@bk.ru

Onecs CmaHucnagosHa E¢ppemosa — Bpay-kapavonor, [BY3
«MpKyTCKas rocynapcTBeHHas obnactHas AeTckash KNMHUYeckas
6onbHULA», MpKyTck, Poccus; accucteHT Kadenpbl neamatpum,
MpkyTckas rocynapcTBeHHas MeAMLMHCKas akafeMus nocnesnm-
nnomHoro obpasoBaHus — dunman ®IBOY AMNO «Poccuiickas
MefMLMHCKas aKafeMus HEMPEPbIBHOTO NPOoheCcCMOHaNbHOMo
obpasoBaHua» MuHsgpasa Poccum, MpkyTck, Poccus.

E-mail: shaguno@mail.ru

Ilia S. Avrusin — senior research assistant,

assistant professor of the Department of Hospital Pediatrics,
assistant professor of the Department of General Medical
Practice. St. Petersburg State Pediatric Medical University,
Ministry of Health of Russia, Saint Petersburg, Russia.
E-mail: avrusin95@gmail.com

Natalia N. Abramova — doctor of the Intensive Care Unit.
St. Petersburg State Pediatric Medical University, Ministry
of Health of Russia, Saint Petersburg, Russia.

E-mail: abrnatalia@yandex.ru

Konstantin E. Belozerov — postgraduate student, Department
of Hospital Pediatrics. St. Petersburg State Pediatric Medi-
cal University, Ministry of Health of Russia, Saint Petersburg,
Russia. E-mail: biancolago@bk.ru

Olesya S. Efremova — cardiologist, Irkutsk Regional Children's
Clinical Hospital, Irkutsk, Russia; assistant of the Department
of Pediatrics, Irkutsk State Medical Academy of Postgraduate
Education — Branch of the Russian Medical Academy of Con-
tinuing Professional Education, Ministry of Health of Russia,

Irkutsk, Russia. E-mail: shaguno@mail.ru

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

elSSN 2587-6252



58

OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

¢ lHpopmauns 06 aBTopax

¢ Information about the authors

Jlvdmuna BnadumuposHa bpezens — p-p Men. Hayk, npodeccop,
3aBenylowas kadenpon negmuatpuu, MipkyTckas rocynapcrBeHHas
MeoMLMHCKas akafeMus nocieamnioMHoro obpasoBaHus — pu-
nvan @OrbOY A0 «Poccuiickas MeaMuUMHCKas akafeMus Herpe-
pbIBHOrO NpodeccuoHanbHoro obpasoBaHus» MuH3gpasa Poc-
cuun, UpkyTcek, Poccus; 3aBepytolas OTaeneHMeM KapamMonormu,
IBY3 «MpkyTckas rocynapcrBeHHas obnacTHas AeTckas KanHUYe-
ckas 6obHMUA», MpkyTck, Poccus; maBHbIi LETCKMI Kapamonor
MpkyTckon obnactu. E-mail: loudmilabregel@yandex.ru

ne6 BanenmuHosuy KoHOpameseg — Bpay-OHKONOT AETCKUM,
ACCUCTEHT Kadeapbl OHKONOMMK, LETCKOM OHKONMOTMU U NTy4eBOM
Tepanuun. ®IEOY BO «CaHkT-MeTepbyprckuit rocyfLapCTBEHHbIN
neamMaTpuyecknii MeouMUMHCKUA yHuBepcuteT» MuHsapasa Poc-
cuu, Cankt-Tetepbypr, Poccus. E-mail: spbgvk@mail.ru

EneHa AnekcanoposHa [oHOypeli — KaHA,. Men. HAyK, 3aBefyto-
Wwas MHbEKLUMOHHbIM BOKCMpPOBaHHbIM oTAeneHueM. CMNorby3
«[eTckas ropoackas kaMHuyeckas 6onbHuua uM. H.®O. Gunato-
Ba», CaHkT-lNeTepbypr, Poccusg; cT. npenosasatens,

OIBY «Hay4yHo-uccnenoBaTeNnbCkMit MHCTUTYT rpunna

uM. A.A. CMopoamHueBa» Munsapasa Poccuu, CankT-MNeTepbypr,
Poccus; rnaBHbIM BHEWTATHbINA AETCKUM MHPeKUMOHUCT CaHKT-
Metepbypra. E-mail: dondureyelena@yandex.ru

Anna ApoHosHa BunbHuy — A-p MeA. HaykK, 3aBefyolas Ha-
YYHO-UCCNEA0BATENBCKUM OTLENIOM MHTEHCUBHOW Tepanuu
HEOTNIOXKHbIX COCTOSAHMIA. DIBY «[leTcKMit HayYHO-KNMHUYECKMIA
LeHTp MHdEeKUMOHHbIX BonesHelt MenepanbHOro Meamko-61o-
norunyeckoro areHtcteax», CaHkT-lNMeTtepbypr, Poccus; npodeccop,
Kadenpa MHPEKUMOHHbIX 3aboneBaHuit y aeteirt O u AMNO,
®Or60Y BO «CaHkT-lMeTepbyprckuit rocyLapCTBEHHbIN neaua-
TPUYECKMI MEAULIMHCKMI yHuBepcuTeT» MuH3gpasa Poccuum,
CaHkr-lMetepbypr, Poccusa. E-mail: vilnitz@mail.ru

fOnus EszeHbesHa KoHCmMAaHmMuHo8a — MN. Hay4H. coTp., HayuHo-
UCCNefoBaTeNbCKMIA OTAEN MHTEHCMBHOM Tepanun HEOTIOXKHbIX
cocTosHUI. OIBY «[eTckunit Hay4YHO-KIMHUYECKUIA LEHTP WH-
beKkuMoHHbIX 6onesHeit MenepanbHOro Meankob1MoNorMyeckoro
areHTcTBa», CaHkT-lNeTepbypr, Poccus.

E-mail: yulia.konstantinova2 3@mail.ru

TamesiHa E2oposHa bypuesa — O-p Mef. HayK, npodeccop Ka-
denpbl neanatpun u petckon xmupyprim, ®FAOY BO «Cesepo-
BocTouHbli denepanbHbiit yHuBepcuteT M. M.K. AMMocoBa,
AkyTck, Poccusa; 3aBenytowas nabopatopueit, ®IbHY «Skytckuit
Hay4HbI LEHTP KOMMNEKCHbIX MeAULMHCKMX Npobnemy, AKyTcK,
Poccua. E-mail: bourtsevat@yandex.ru

ExamepuHa MNeopesHa BuHHUKo8a — CTyAeHTKA 6-ro Kypca
neguatpuyeckoro dakynsreta. ®IHOY BO «CaHkT-
MeTepbyprckuin rocynapCTBEHHbIM NegnMaTpuyecknii MeguuUmH-
CKMI yHmMBepcuTeT» MuH3sgpasa Poccuu, CankT-lMNetepbypr,
Poccus. E-mail: katya.vinni99@gmail.com

EseeHus AnekceesHa Mcynosa — KaHA. MeA. Hayk, Bpay peBMaro-
nor knuHuku., OrbOY BO «CaHkT-lNeTepbyprckuii rocyaapcTBer-
HbIVi NefMaTpuyeckuii MeaMUMHCKUIA yHUBepCuTeT» MuUH3apaBa
Poccun, CaHkr-TMNeTepbypr, Poccusa. E-mail: miaposta@list.ru

TamesHa JleoHudosHa KopHuwuHa — acCUCTEHT Kadeapsl
rocnutanbHo neguatpum. ®IBOY BO «CankT-MeTepbyprckuit
roCyAapCTBEHHbIN NeanaTpUYeckuin MefuUMHCKUIA YHUBEPCH-
TeT» MuH3sgpasa Poccun, CaHkT-letepbypr, Poccus.

E-mail: tk.0O6@mail.ru

Lyudmila V. Bregel — chief pediatric cardiologist of the Irkutsk
Region, MD, PhD, Dr. Sci. (Med.), professor, head of the De-
partment of Pediatrics of the Irkutsk State Medical Academy
of Postgraduate Education, Branch of the Russian Medical
Academy of Continuing Professional Education, Ministry of
Health of Russia, Irkutsk, Russia; head, Department of Car-
diology, Irkutsk Regional Children’s Clinical Hospital, Irkutsk,
Russia. E-mail: loudmilabregel@yandex.ru

Gleb V. Kondratiev — pediatric oncologist, assistant profes-
sor of the Department of Oncology, Pediatric Oncology and
Radiation Therapy. St. Petersburg State Pediatric Medical
University, Ministry of Health of Russia, Saint Petersburg,
Russia. E-mail: spbgvk@mail.ru

Elena A. Dondurey — chief pediatric infectious disease spe-
cialist of Saint Petersburg, MD, PhD, head, Infectious Boxed
Department. N.F. Filatov Children's City Clinical Hospital,
Saint Petersburg, Russia; senior lecturer, A.AA. Smorodintsev
Influenza Research Institute, Ministry of Health of Russia,
Saint Petersburg, Russia. E-mail: dondureyelena@yandex.ru

Alla A. Vilnitz — MD, PhD, Dr. Sci. (Med.), head, Research
Department of Intensive Care of Emergency Conditions, Chil-
dren's Scientific and Clinical Center of Infectious Diseases,
Saint Petersburg, Russia; professor, Department of Infectious
Diseases in Children of AF and DPO, St. Petersburg State Pe-
diatric Medical University, Ministry of Health of Russia, Saint
Petersburg, Russia. E-mail: vilnitz@mail.ru

Yulia E. Konstantinova — junior research associate. Children's
Scientific and Clinical Center of Infectious Diseases, Saint
Petersburg, Russia. E-mail: yulia.konstantinova23@mail.ru

Tatiana E. Burtseva — MD, PhD, Dr. Sci. (Med.), professor,
Department of Pediatrics and Pediatric Surgery, North-East-
ern Federal University, Yakutsk, Russia; head of the labora-
tory, Yakut Scientific Center for Complex Medical Problems,
Yakutsk, Russia. E-mail: bourtsevat@yandex.ru

Ekaterina I. Vinnikova — 6% year student of the Pediatric
Faculty. St. Petersburg State Pediatric Medical University,
Ministry of Health of Russia, Saint Petersburg, Russia.
E-mail: katya.vinni99 @gmail.com

Evgeniya A. Isupova — MD, PhD, rheumatologist, Pediatric
Department No. 3. St. Petersburg State Pediatric Medical
University, Ministry of Health of Russia, Saint Petersburg,
Russia. E-mail: miaposta@list.ru

Tatiana L. Kornishina — assistant professor, Department of
Hospital Pediatrics. St. Petersburg State Pediatric Medical
University, Ministry of Health of Russia, Saint Petersburg,
Russia. E-mail: tk.06@mail.ru

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

ISSN 2079-7850



OPUTMHANDBHDBIE CTATbW / ORIGINAL STUDIES

59

¢ MHdpopmauma o6 aBTopax

¢ |Information about the authors

Bepa BacuneesHa Macanosa — acCUCTEHT kadeapsl
rocnutanbHoi neguatpun. GIbOY BO «CaHkT-MeTepbyprckuii
roCyAapCTBEHHbIM NeauMaTpUYeCcKUili MEAULMHCKUI YHUBEPCU-
TeT» MuH3sgpasa Poccun, CankT-lNetepbypr, Poccus.

E-mail: masalova.vera@gmail.com

Mapus BacunvesHa PedbkuHa — Bpay-nenuatp, 3aBegytoLas
KOHCYNIbTaTUBHO-AMArHOCTUYECKMM LieHTpoM, OIBE0Y BO
«CaHkT-MeTepbyprckmin rocyapCTBEHHbIN NeamMaTpuYecKuii
MeaUUMHCKUIA YHUBepcuTeT» MuH3apasa Poccun, CaHkT-
Metepbypr, Poccus. E-mail: redkina_masha@mail.ru

UpuHa BnadumuposHa Conodkosa — KaHA. MeA. HayK, OOLEHT
Kadenpsl rocnutancHoi neguatpun. ®IEOY BO «CaHkT-
MeTepbyprckuii rocyaapCcTBeHHbIM NeanaTpuyeckmin MeauLmnK-
CKMI yHMBEpcuTeT» Munsgpasa Poccum, CaHkT-eTepbypr,
Poccusa. E-mail: isolodkova@mail.ru

Onvea BanepvegHa KanawHuko8a — KaHA. Mef. Hayk, 3aBeny-
owas neguaTpuyeckum otaenennemM N2 3, noueHt kadenpsbl
rocnutanbHoi neamatpuun. ®IBOY BO «CaHkT-MNeTepbyprekuii
roCylapCTBEHHbIV NefUuaTpUUYeCcKuii MefULMHCKUIA YHUBEPCU-
TeT» Mun3apasa Poccuu, CankT-MNetepbypr, Poccus.

E-mail: koira7 @yandex.ru

Bsuecnas Ipuzopsesuy YacHeik — o-p Mef. Hayk, npodeccop, 3a-
BeAyloLWmMin kadenpoi rocnutanbHoi neguatpuun. GrOY Oreoy
BO «CaHkT-lNeTepbyprckuit rocyLapCTBEHHbIN NeguaTpuyeckmii
MeaUUMHCKMIA yHUBepcuTeT» MuHsgpasa Poccun, CaHKT-
Metepbypr, Poccus. E-mail: chasnyk@gmail.com

fOputi Cma+ucnasosuy AnekcaHoposuy — A-p Mef. HayK, Npo-
deccop, 3aBenyrowmin kadenpor aHecTe3MoN0rMu, peaHnMma-
TONOMMK U HeoTNoXHOM neguatpun @I u A0, npopekTop no
NnocseBy30BCKOMY M AOMONHUTENBHOMY MPOdeCcCUOHaNnbHOMY
obpazosaHuto. GIEOY BO «CaHkT-MeTepbyprckmii rocyaapcrBeH-
HbI NeaMaTpUYeckMin MeaULMHCKUIA YHUBEpPCUTET» MUH3ApaBa
Poccuu, CaHkT-MeTtepbypr, Poccus. E-mail: jalex1963@mail.ru

*Muxaun Muxatinosuy Kocmuk — rnaBHbl BHELUTATHbIA LETCKUMA
cneumanuct pesmatonor Cesepo-3anagHoro denepanbHoro

oKpyra, A-p Mea. Hayk, npodeccop Kadenpbl roCNUTaNbHON Nne-
anatpun. ®IBOY BO «CaHkT-MeTepbyprckuit rocyaapCTBeHHbIN
neguaTpuyeckuin MeLUUMHCKUIA yHUuBepcuTeT» MuH3apasa Poc-
cun, CankT-lMetepbypr, Poccunsa. E-mail: kost-mikhail@yandex.ru

* ABTOp, OTBETCTBEHHbINM 3a nepenucky / Corresponding author

Vera V. Masalova — assistant professor, Department of Hospi-
tal Pediatrics. St. Petersburg State Pediatric Medical Univer-
sity, Ministry of Health of Russia, Saint Petersburg, Russia.
E-mail: masalova.vera@gmail.com

Maria V. Redkina — pediatrician, head, consultative and diag-
nostic center. St. Petersburg State Pediatric Medical Univer-
sity, Ministry of Health of Russia, Saint Petersburg, Russia.
E-mail: redkina_masha@mail.ru

Irina V. Solodkova — MD, PhD, associate professor, Department
of Hospital Pediatrics. St. Petersburg State Pediatric Medi-
cal University, Ministry of Health of Russia, Saint Petersburg,
Russia. E-mail: isolodkova@mail.ru

Olga V. Kalashnikova — MD, PhD, head, Pediatric
Department No. 3, assistant professor, Department
of Hospital Pediatrics. St. Petersburg State Pediatric
Medical University, Ministry of Health of Russia,
Saint Petersburg, Russia. E-mail: koira7 @yandex.ru

Vyacheslav G. Chasnyk — MD, PhD, Dr. Sci. (Med.), professor,
head, Department of Hospital Pediatrics. St. Petersburg State
Pediatric Medical University, Ministry of Health of Russia,
Saint Petersburg, Russia. E-mail: chasnyk@gmail.com

Yuri S. Alexandrovich — MD, PhD, Dr. Sci. (Med.), professor,
head, Department of Anesthesiology, Resuscitation and
Emergency Pediatrics of FP and DPO, vice-rector for post-
graduate and additional professional education. St. Peters-
burg State Pediatric Medical University, Ministry of Health of
Russia, Saint Petersburg, Russia. E-mail: jalex1963@mail.ru

*Mikhail M. Kostik —MD, PhD, Dr. Sci. (Med.),

chief pediatric specialist rheumatologist, North-Eastern
Federal District; Professor, Department of Hospital
Pediatrics, St. Petersburg State Pediatric Medical University,
Ministry of Health of Russia, Saint Petersburg, Russia.
E-mail: kost-mikhail@yandex.ru

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

elSSN 2587-6252



