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COVID-19 y aiTten — nnaH nekuil

[xepeno

COVID-19 y oiten
EnigemionoriyHi ocobnmBoCTi
OcobnunBocTi nepeodiry
JTikyBaHHS

[TOoCTKOBIOHI CTaHU Yy OiTeu

MynbsTcucteMHUN 3ananbHUKU cuHapom, acouinosanmm 3 COVIEC

[Tpodpinaktnka COVID-19 y giten

-19



COVID-19 y poiten

Ocob6nuBocTi nepediry COVID19 y piTten
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Moderate

46.0%

Pediatric Pulmonology. 2020;55:1892—-1899

Bakkuin nepebir Ta cMepTenbHi BUNagKkn y AiTen piakicHi
Baxki doopmu <1% nopiBHAHO 3 15% Y NITHIX ntogen

Baxki doopmun vacTiwe y aiten <1 poky ta > 15 pokis
30-50% 6e3cMMnTOMH;

3 http://www.cdc.gov/coronavirus



COVID-19 y piten

Adults ~ Children
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PaKTOPU PU3UKY Y AOPOCIIUX M

1. EHAoTenin i pyHKUIA 3ropTaHHA

2. ACE2 peuentopu Ta TMPRSS2 peuentopwu

3. NonepenHiv IMyHITET (aHTUTINO-3aneXxHe
NOCUINEHHA IMYHHOI BignoBiai)

4. CTtapiHHA IMYHHOI cUCTEMM Ta 3ananeHH4d

5. KomopbigHocCTi

6. 3HMXKEeHa KifnbKiCTb BiTamiHy D

dPakTopu 3axXUCTY Y AiTen ‘i‘

1. IMyHHa cucTtema
2. PeunpgmBytodi Ta KOHKYpYHOUI IHQoeKLiT

3. [lepexpecHa BignoBiab aHTUTIN OO KOPOHaBIpYyCIB Ta
T-kniTnH

4. Mikpobiota (HasodapuHreanbHa, PpOTOBOI
NOPOXXHUHW, NEreHb Ta raCTPoiHTECTUHASIbHA)

5. binblla akTUBHICTb MENaTOHIHY
6. EqeKT Big XnBUX BakKUMH — « TPEHYBaHHSA IMYHITETY»

/. MeHLle ekcnosuuiqa Bipycy

N. Curtis, P. Zimmerman Arch Dis Child 2020. 1-11



OcobnuBocTi nepebiry COVID19 y aiten

= [Oitn i nianiTKkn 3aranom MaroTb MeHLle CUMNTOMIB i fieriimmn nepeodir NOpiBHAHO 3 4OPOCIINMU

*  MoxnuBo HegocTaTHA KiNbKICTb NOBiAOMIIEHb abo0 iHLWi AiarHo3u (Hanpuknaa, NHeBMOHIs, pecnipaTopHi
IHJpeKLUil)

* PiBeHb CMepPTHOCTI HU3bKUWN

« Ocobu BikoM 25 pokiB HanivyTb Ao 0,5% cmepten, acouinoaHux 3 COVID-19, B rnobansHomMmy macluTtabi

* Y BenukobpuTtaHii — 99,9% iH(ikoBaHUX OiTEN BMXUMA

= OpgHak, YacoMm it noTpedyroTh rocnitanisadil i, HaBiTb, LLIBJI

* [ocnitanisauia giten 3pocna B CLUA 3 cepnHa 2020 no cepnHsa 2021, Hacamnepen y aiten 4 pokie Ta 12-17
POKIB

= |HWi pu3uKkn aiten — noctkoBigHi ctaHu ta MIS-C
 Long COVID moxnueun y aiteu

 MIS-C — pigkicHe ane TsKKe yCKrnagHeHHs y aiteun

Siegel DA et al. MMWR 2021 / 70(36);1249-1254, Say D, et al. Lancet Child Adolesc Health 2021;5:e22-e23, Ludvigsson JF. Acta Peadiatr 2021;110:914-921



COVID19 y poiten — xBunga «ensra» BaplaHTy

Average daily COVID-19 case incidence* among persons aged 0-17 years, by age group — United States,

August 1, 2020-August 27, 2021

60
w— | 2-17 yrs
— 5117 yrs
50 - *= 0-4yrs
= 40 -
A
@
Q.
e
< B.1.617.2 (Delta)
30 -
§ ﬂ becomes ‘
T I\ predominant /
Q
i ~_ | | | SARS-CoV-2 variant
Q
v ’ ' e \
8 20 = ﬂ' v :.o \ '
I ’.“0:: ‘O ‘ anv
l M -~ o‘ \ ’ & Fad
.00 o -‘ \ '\‘~ ‘ R
10 = ’.o ’Q.VVJ 2 A \(‘ l'
/0' ‘e e ‘e .’ ,:
. o)l - .\ ' ,o
~"$.(‘ﬂ * '.\ “{.0
0 1 1 1 || I 1 I
Aug Oct Dec Feb Apr Jun Aug
2020 2021
Date

Siegel DA et al. MMWR 2021 / 70(36);1249-1254



COVID19 y giTen — 3pocTtaHHA 3aXBOPHOBAHOCTI, WTaM « OMIKPOH»

KinbKiCTb rocnitani3auin y giten ta nignitkis Bikom <19 pokiB (Tshwane District, [TAP)
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Number of pediatre COVID -19 admissions

Reporting Date

Jeané Cloete et al. medRxiv preprint doi: https://doi.org/10.1101/2021.12.21.21268108



https://doi.org/10.1101/2021.12.21.21268108

COVID19 y piTen: cucrematudyHmu ornsaa
131 pocnipxeHHs, 2020 pik

Bunagku COVID19, niatsepgxeHux MNP,
(n = 7880) y nauieHTiB BikoM < 21 poky KT rpyaHol KniTku 1115
« Hopwma 367 (32,9)
* Hesrauki smikm 211 (18,9)
XrIonumKu, 4640 2582 (55,6) * Marose ckno 117 (10,5)
U . « KoHconigauis 72 (6,5)
CepeaHin BIiK, POKiB 4517 8,9 (0,59)
KoOHTakT 3 uneHamu cim’l 1360 1028 (75,6) focnitanisauia y BIT 3564 116 (3,3)
KoMop6BiaHicTb: 655 233 (35,6) LLITy4yHa BeHTUNALIA 7730 42 (0,54)
* |MyHOCynpeciga 655 71 (30,5) YcknagHeHHs /780
* PecnipatopHi nposBsu 655 49 (21,0) « Lok 19 (0,24)
« KappioBackynsipHi nposiBn 655 32 (13,7) * CuHOPOM BHYTPILLIHBO- 9(0,12)
KoiHdbekLis 1183 72 (5,6) SURLFIROING ShEipIElFIRA
Be3cuMnToMH 2367 456 (19,3) ) :Ce)(;ngaT:T”HFi)CK?:a 9(0,12)
JInxomatka 2445 456 (59.1) » CepLeBa HeooCTaTHICTb 8 (0,1)
Kawenb 2445 1367 (55,9) ¢ M3C 11 (0,4)
CmepTb 7780 7 (0,09)

9 Hoang et al, EclinicalMed, 2020



Coronavirus Disease 2019 Case Surveillance — United States,
January 22-May 30, 2020

COVID19 y piten: HaunvacTiwi cumntTomu - 2020 pik

Aitn BikoMm Bia 0 oo 9 pokiB (n = 5128) [Oitu Bikom Big 10 go 19 pokiB (n =12689)

NMXxoMaHKa, Kallienb, 3aAviuKa
JNTuxomaHka 46 JNTuxomaHka 35
Kawenb 27 Kawenb 41
3aguika / 3aguika 13
HexunTb 4 HexunTs 8
binb B ropni 13 binb B ropni 29
Mianril 10 Mianril 30
[onoBHUN BiNb 15 [onoBHUN BiNb 42
Hynota/bntoBoTa 10 Hynota/bntoBoTa 10
Binb B XUBOTI 14 Binb B }XNBOTI 8
Niapes 14 Niapes 14
BTpata cmaky/Hioxy 1 BTpaTta cmaky/Hioxy 10

Erin K. Stokes, MMWR / June 19, 2020 / Vol. 69 / No. 24



A retrospective cohort study
of 12,306 pediatric COVID-19

KniniuHi nposisu COVID19 y aitei patients in the United States

Vibhu Parchal, Katherine S. Booker®3, Rajat Kalra*, Seth Kuranz®, Lorenzo Berra$,
Garima Arora® & Pankaj Arora™’**

= 16.5% - pecnipaTopHi cuMNTOMM (Kallenb, 3aguLlka),

= 13.9% - racTpoiHTeCTUHanNbHI cMMNTOMKU (HyAoTa, 6ntoBoTa, Aiapes, Oinb B
XXUBOTI),

= 8.1% - oepmaTonorivyHi NposaBu (BUCUMAHHSA),
= 4.8% - HEBPOSOriYHI CUMNTOMM (rONTOBHUN OiNb)

= 18.8% - HecneundiyHi cMMNTOMU (JIXOMAaHKa, CrabkicTb, Mianris,
apTpanrisa, NopyLeHHA CMaKy | HIOXY).

5,3% 4yacToTa rocnitanisaduii, cepen H1UxX 17.6% - B IHTEHCUBHY Tepanito
4.1% - noTpebyBanu WTYYHOI BEHTUNALII IereHb

11 Parcha V. www.nature.com/scientificreports/



http://www.nature.com/scientificreports/

= COVID19y piten

YpaxeHHA wKipu y aiten 3 COVID19 — piakicHI noBIAOMIIEHHS

 Makynononanynbo3Hi, ypTUKapPHI Ta BE3NKYNAPHI BUCUMNAHHS;
TpaH3nTopHuu livedo reticularis;

* JYLIEHHS LWKIPW Ha KIHLIBKaX

« COVID toys

12 D. Andina Clinical and Experimental Dermatology



YpaxeHHAA HepBoBol cuctemu y giten 3 COVID19

= 38 piten 3 ypakeHHam LIHC
= [OCTpi ypaxeHHA (eHuedanit, MieniT)

= [lOoCTIHQEKUINHI ypaXKeHHS ayToIMyHHOI NpUpoau:
FOCTPUN PO3CIAHUN eHUedanomieniT

= PeuunamByrounim nepeodir y YaCcTuUHU OITEN

= BigganeHi Hacnigkn ypaxXeHHa HepBOBOI CUCTEMM:
NOCTKOBIAHMN CUHOPOM

13 Camilla E Lindan Lancet Child Adolesc Health 2020
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COVID-19 y aiTen: TAXKICTb 3aXBOPHOBaAHHS

Y 28,7% LOiten 3 TAXKUMU chopmamu

Cucrtematuinuu ornsig COVID-19 y SARS-COV-2 iHdeKuii - KoMopOiaHicTL
AiTen i HoBoHapoaXxeHux (n = 1432)

15% 6e3cMMnTOMHI, .
LlykpoBun giabet 1 tuny

; .
42% nerki phopmu, BpomoykeHi Baan cepus

39% - cepeaHbOl TSXKKOCTI (KNiHIYHI abo

. . . HeOoHOLEHICTb (Ans aiTen BIKOM 2 POKIB)
PEHTIrEHOSOrIYHI gaHi NPo NHEBMOHIO 6€e3

rinokcemit), BpoHxianbHa actma
2% BaXKi (3aguvLuKa, UeHTpanbHUA LiaHo3, Baxkki HeBporsorivyHi po3naau
rinokcemiq)

[TcuxivHi po3naan (aenpecisa)
o . . . . _

0,7% KpUTUYHI (rocTpun pecnipatopH1 ANCTpec Oskupitkst IMT> 95%o st Biky
CUHOPOM, AmxaribHa He4OCTaTHICTb, LLOK)

IMyHOCYynpecia (3noAKiCHI HOBOYTBOPEHHS,

0,08% cmepTen (6 Bunagkis). iIMyHOCynpecvBHa Tepanis)

llaria Liguoro European Journal of Pediatrics 2020, Kompaniyetz L., JAMA Network Open.2021,4: e2111182



Risk Factors for Severe COVID-19 in Children

elly Graff, MD,* Christiana Smith, MD,* Lori Silveira, PhD,* Sarah Jung, PhD,{ Shane Curran-Hays, MS, *
Jane Jarjour, MD,* Lauren Carpenter, BS, | Kasey Pickard, BA,] Michael Mattiucci, MD,* JoEllen Fresia, BA,[
Elizabeth J. McFarland, MD,* Samuel R. Dominguez, MD, PhD,*7 and Lisa Abuogi, MD*

Pediatr Infect Dis J 2021:40:e137—e145

NMpepgukTopu TsKKOoro nepediry COVID-19

= 454 niten, rocnitanisoaHnx 3 COVID-19

= Bik 0-3 micaul
(0epeseHb-nuneHb 2020 p., negiaTpnyHa -

kniHika, CLLUA) » HeOdoHOLWEHICTb

= CepeaHin BiK — 11 pokiB, xnon4unkm — 57,9% = KOMOPOIOHICTb:

» JlaGopaTopHUI MapKep TSHKKOro nepebiry — * ImyHOnEILMTH
C-peaktuBHUM BINokK (piBeHb 17.7 mr/ony e XBopoGOu LLUKT
XBOPUX B KPUTUYHOMY CTaHI NOPIBHAHO 3 . BpoHXianbHa acTMa
1.95 mr/aon)

* LlykpoBuin piabet

15 [xepeno
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COVID19 y piten: ocobnuBoCTi BeAeHHA

= [ocniTani3auia giTen 3 TAHXKUM | KOUTUHHUMKU dDoOpMaMK

= [liTn Ha IMyHOCYNpeCuBHIN Tepanil — 3HMXKEHHS 403U IMYHOCYMnpecil

= [liTAM 3 TAXKKMMU hopMamMn po3rmnafanTb 3aCTOCYBaHHA NMPOTUBIPYCHOTO
npenaparty pemagecusip (cxBanenmn FDA, CLLUA aitam ctaplie 12 pokiB | Baroto
Ginbue 40 Kr)

200 mr B/B 1-1 geHb, notim 100 mr 1 pa3 B AeHb
B HeBiaknagHux cutyauisax aitam > 3,5 kr (5 mr/kr B/B 1-n geHb, 2,5 mr/kr 1 pas B AeHb

* TpuBanicTb NikyBaHHSA 5 AOHIB, iHKonu o 10 aHis

= KopTunkocTtepolan BHYTPIWHLO abo B/B — aitam 3 Taxknmu goopmamu
« [ekcameTtasoH 0,1-0,2 mr/kr (makc 6 mr)

www.uptodate.com

[MpenHi3onoH 1-2 mr/kr (makc 40 mr)
MetunnpegHizonoH 0,8 mr/kr (makc 32 mr)



[locTKOBIOHI CTaHU Y AiTen
MeTa-aHani3 3356 gocnigxeHb, gaHi 23 141 giten Ta monoaux noaeuv

YacToTa OinbLIOCTI NepcucTyro4YMx CMMNTOMIB y AiTen byna noaiobHow y
SARS-CoV2 no3utTuBHUX BUNagKax Ta rpyni KOHTPOO

" LyTTeBa pI3HMLA BIABNEHA y HacToTl = He BMABNEHO CYTTEBOI PI3HULI
EgﬁlKgﬁlgﬂ!ﬂx CTaHIB, NOPIBAARG 3 MOCTKOBIAHMX CTaHIB MNOPIBHAHO 3
P | KOHTPOMEM:

= KOrHITUBHI NOPVLLUEHHSA : : '
Py = Binb B XUBOTI, Kawenb, cnabkKiCTb

= [onoBHUK BINb - .
= Mianril, nopyLleHHA CHY, alapes
= BTparta Hioxy

. . = JluxomaHka, 3aauLLKa
= binb B ropni

" YpaXeHHA o4ven

17 Behnood SA, et al. J Infect 2021



= COVID19y oiten

Long COVID-19: nocTKkoBIigHUX CUHOPOM Y AiTen

=  OnutyBaHHS b6aTbKiB 129 OiTen, Wo nepeHecnm

The Long Covid Kids Study : :
Length of Time Symptoms Have Gone On For Q,:i COVID1 9’ qepe3 160 'D'HIB (PMM’ ITaJ_“S:l)
B Sl N i = 42% - noBHe ogyXaHHS

= 53% - ognH abo kinbka cumnTomiB Yepes 120
OHiB, 36% - 1-2 cumntomun 4Yepes 160 OHIB

35% M u I_IopyI_IJeHHH CHy (20%)!

=  PecnipaTtopHi cumntomm (15%)

' = pTOMIMOBaAHICTb 10%,
= Bbinb B cyrnobax 7%,

= 3aknageHictb Hoca 10%

18 Buonsenso D, https://doi.org/10.1101/2021.01.23.21250375,



https://doi.org/10.1101/2021.01.23.21250375

Post-COVID-19 Conditions in Children and Adolescents

[MocTKOBIAHI CTaHM y AiTen

Home / Critical Updates on COVID-19 / COVID-19 Interim Cuidance / Post-COVID-19 Conditions in Children and Adolescents

19

" YpaXeHHS nereHb

= YpaxeHHs cepus

= HeBpornoriyHi po3nagn
= BTOMMIOBAHICTb

= MeHTanbHI/llcuxivHi po3naan

Post-COVID-19 Conditions in Children and Adolescents. AAP

American Academy (s’
of Pediatrics &

DEDICATED TO THE HEALTH OF ALL CHILDREN®
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YpaxeHHs nereHb y giten 3 COVID19

IlereHi - Han4yacrTiWe ypaXeHUn opraH y
navuieHTiB 3 iHdpekuieto SARS-CoV-2,

CTinki pecnipaTopHi CUMNTOMMW MICNS
roctporo COVID-19 He pigkicTb.

binb y rpyaax, Kawenb Ta 3aguLlka,
CrpuynHeHa PI3nYHNMMU
HaBaHTa)XEHHSAMM.

TpuBanicTb 3anexuTb Bia
npemMopbigHOro ctaHy Ta TSXKKOCT]
3aXBOPHOBaHHA.

* CUMMNTOMW MOXYTb TpUBaATU =3 MICALIB

Post-COVID-19 Conditions in Children and Adolescents. AAP

PekomeHpaulil:

[ToganbLia Bidyanisauia rpyaHol KNiTKY -
MNPU CTIMKKUX pECnipaTOpHMX cuMmntTomMax abo
y nauieHTIB 3 aHOMarnisgMn nereHb nig vac

FOCTPOI IHAPEKLILII.

OuiHKa yHKUII nereHb — y aiTen BiKoM Big 6
POKIB, AKI MalTb CTINKI CUMNTOMMU

Y nauieHTa 3 NOCTIMHOK 3a4ULLKOK NMpu
dI3YHOMY HaBaHTaXXEHHI:

* NEepBUHHA OLiHKa TPOMDOEMOOIYHOI
XBOPOOW Ta cepLeBUX 3aXBOPOBAHb

* TeCTyYBaHHSA Ha cepLeBO-nereHesi PI3NYHI
BrpaBMu.
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[Mo3anereHeBi KniHiYHI nposaBu COVID19: aki 3anuwarTbea abo

noBepTaTbLCA Han4vacrTiwe?

_ Neurologic
Dermatologic | = Headaches Ageusia
= Petechaie ® Urticaria ’ Dizziness Myalgia

e
= Livedo reticularis " Vesicles * Encephalopathy Anosmia
* Erythematousrash ® Pernio-like lesions * Guillain-Barré Stroke

Cardiac . Thromboembolism

* Takotsubo cardiomyopathy * Cardiogenic shock @) ®* Deep vein thrombosis
* Myocardial injury/myocarditis ®* Myocardial ischemia Ay ®*  Pulmonary embolism
® Cardiac arrhythmias * Acute cor pulmonale ( / * (Catheter-related thrombosis

y L Hepatic
Endocrine | f A 1 = Elevated ALT/AST
" Hyperg'ycemia A ‘. - Elevated bilirubin
* Diabetic ketoacidosis

— Renal
Gastrointestinal (& 2 | . Acutg kidpey injury
* Diarrhea = Abdominal pain i e . Protemurua
* Nausea/vomiting *® Anorexia - * Hematuria

Aakriti Gupta Nature Medicine | VOL 26 | July 2020 | 1017-1032



YpaxXeHHSA cepuda — vacto y aiten 3 COVID-19

=  MiokapanuT Mmoxe ByTn NnposiBOM

2/II\%FSI:T(I)/I)CI/ICT6MHOFO 3arnasjibHoro CUHApPomMmy

" YpaxeHHA KopoHapHUX cyauH rnpu MIS-C
= MiokapauT sk ycknagHeHHa COVID19

= [lownpeHi cumntomun - BiNb y rpyasx Ta
3aguLlka, apuTMisa, BTOMJSTFOBAHICTb

= Miokapaut — pigko nicna mPHK BakuuH

= [ocnigxeHHsa y nopocnux 3 COVID19 — 60%
Manu MiokapauT

22 Post-COVID-19 Conditions in Children and Adolescents. AAP

PekomeHaauyi:

PeTtenbHe oOCTEXEHHS cepud y
OiTen, Hacamnepen, nicns
nepeHeceHoro MIS-C

EKI
EXOKI
MPT cepua?



= [locTKOBigHI cCTaHn y giTten

BiaaaneHi Hacnigku ypaxeHHs1 HepBOBOI CUCTEeMU Y AITeun nicns
SARS-CoV2 iHdekuil

[TopyLwleHHA YyTNMBOCTI: po3naau
HIOXY, CMaKy Pecn{'pamopHi 8IPYCHI inbeguii' MOXXYMb
acouiroeamuchk 3 HEBPOJI02IYHHUMU ma
ricuxiampu4yHUMuU xeopobamu, eKriroHaro4u

dernpecito, nocmmpasmMamuyHi cmpecosi

= YacTora nopylleHb: aHocMmiq, aresiay 1 3 4
ocio Bikom Big 10 no 19 pokiB

_ _ po3siadu
= Brparta 30aTHOCTI BUABNATU HEDOe3MneyH;
sanaxu [licns nepeHeceHoeo COVID-19,
= BnnuB Ha CTaH XapyyBaHHS, HaCTinI Ta HacaMrlepeO, MA>XXKUX d)OpM, MOXKTIUSBI

AKICTb XXUTTA OiTen Ta niganiTKiB. gi00arsieHI HegporioalyHi ma ricuxiampu4Hi
. . . HacsoK
= [liTn paHHBLOrO BIKY - 3MEHLLUEHHSA MPUNOMY acrioku
i, 3MiHa nNoBeAaiHKM Npu rogyBaHHI abo

6noBOTa, BigMOBa Big paHiwle gobpe _
NepeHOCUMOI TXi * Baxnunee npoBeneHHA KOTHITUBHOIO

MOHITOpUHry y nauieHTis nicng COVID-19

=  AHOCMIdA Ta aresiqa y aiteun, 9k npasuno,
3HUKAE 3a KifibKa TUXKHIB.

23 Post-COVID-19 Conditions in Children and Adolescents. AAP



= [locTKOBigHI cCTaHn y giTten

BiaaaneHi Hacnigku ypaxeHHs1 HepBOBOI CUCTEMU Y OITen
nicna SARS-CoV2 iHdekuil

= 3ananbHi ypaxeHHsa LUIHC (eHuedbaniT), iHCynbT — pigKicHi y OiTen, 9K Hacrnigok =>
= PyxoBl po3nagun, KOrHITUBHI po3naaun, NopyLwweHHA MOBW, NOBEAIHKN, HaBYaHHSA

" «Brain fog»: «HeviTke» MUCNEHHS, HeyBaXHICTb, TPYAHOLLI 3 KOHLIEHTpaLjieto yBary
abo BTpaTa NnamM’siTi, CKNaaHoLLi Y HaBYaHHI, MeHLLa BUTPUBaNICTb (MNOTPebYoTh
BinbLIOI NepepBu MNig Yac YNTAHHSA YM BUKOHAHHS iHLIMX 3aBOaHb)

= [onoBHuM 6inb nicng SARS-CoV2 iHdeKUil — MmoXe OyTu noB'si3aHnUA 3 IHLLMMMW
YMHHUKaMMW:

* 3MiHA peXumy gHs, HaaMipHE BXWUBaHHSA MIKIB, couianbHa i30n14auid, 3MiHa TiriEHN CHY,
noraHe xap4yyBaHHS, BiCYTHICTb aepobHMX BripaB Ta iHLWIi CTPeCcOoBi daKTopu

 Hopmanizauisi pexxumy OHs1, pi3u4Ha akmueHicmb, COH

* HelporncuxosiocidyHa ouyiHKa, dormroMo2a HeepoJsiozaa, rcuxosioaa,
giziomepanesma

24 Post-COVID-19 Conditions in Children and Adolescents. AAP



COVID-19 y piten

[ToBigOMNEeHHSA NPO HOBY XBOPOOY y AiTen, acouinosaHy 3 COVID-19:

25

KBiTeHb 2020 poky

| T : Hyperinflammato
Paediatric inflammatory multisystem ﬁ' P cin child dry ,
syndrome and SARS-CoV-2 infection P S
in children COVID-19 pandemic
15 May 2020
BerniukobpumamHis
ECDC
An outbreak of severe Kawasaki-like disease at the Italian
epicentre of the SARS-CoV-2 epidemic: an observational
cohort study
Lucio Verdoni, Angelo Mazza, Annalisa Gervasoni, Laura Martelli, Maurizio Ruggeri, Matteo Ciuffreda, Ezio Bonanomi, Lorenzo D'Antiga
Imanis
Acute heart failure in multisystem inflammatory syndrome in children (MIS-C) in the
context of global SARS-CoV-2 pandemic
Zahra Belhadjer, Mathilde Méot, Fanny Bajolle, Diala Khraiche, Antoine Legendre, Samya Abakka, Johanne Auriau, Marion Grimaud,
Mehdi Oualha, Maurice Beghetti, Julie Wacker, Caroline Ovaert, Sebastien Hascoet, Maélle Selegny, Sophie Malekzadeh-Milani,
Alice Maltret, Gilles Bosser, Nathan Giroux, Laurent Bonnemains, Jeanne Bordet, Sylvie Di Filippo, Pierre Mauran,
[xepeno R —

@paHuyis



MynbTn-CUCTEMHUN 3ananbHUN CUHAPOM Yy Aiteun, acouinosaHmu 3 COVID-19
(PIMS — Pediatric Inflammatory multisystem syndrome, MIS-C - Multisystem
Inflammatory Syndrome in Children)

Temporal distribution of COVID-19 hospitalisations and SARS-CoV2 hyperinflammatory paediatric cases, France, 2
March-17 May (n = 108)

= [lepLi noBigomMneHHA B €Bponi |
CLA — kBiTeHb 2020 B

= (O3Haku xBopobu KaBacaki Ta
CUHOPOMY TOKCUYHOIO LLIOKY

COVID-19 hospitalisations (n/week)

= HawnyacTiwi nposaBu: rapadka, -
abaoMiHanbHI CUMNTOMU, YPaXXEHHS T S S

W W W W N \J
n}* 9\\\ \b\¥ n”a\‘\ 0&“ \g),b b’Q ) %ﬂ:\ ,9’“ ,\0'\\
Ce p uﬂ \‘\\0 @N\ \‘\';v $\,,"V \‘\'\\;‘) $ Q\N \‘\(\ \ﬁ\\ \‘\ \‘\y
mm Confirmed CoV-PIMS mm Probable CoV-PIMS Possible CoV-PIMS
Non-CoV PIMS === COVID-19 hospitalisations

(>j@am/u) awoipuis AojewweyuuadAiy
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26 ECDC Pediatric inflammatory multisystem syndrome and SARS-CoV-2 infection in children, 15 may 2020



= COVID-19y piten '@ b | @ Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting People™

ARCPCH Guidance: Paediatric multisystem inflammatory

sl Multisystem Inflammatory
cdistrics syndrome temporally associated with COVID-19

Syndrome in Children (MIS-C)

Paediatrics and Child Health
Leading the way in Children’s Health

14 TpaBHA 2020

Case definition: 27 kBiTHA 2020

A child presenting with persistent fever, inflammmation (neutrophilia, elevated CRP

and lymphopaenia) and evidence of single or multi-organ dysfunction (shock, cardiac,
respiratory, renal, gastrointestinal or neurological disorder) with additional features (see
listed in Appendix1). This may include children fulfilling full or partial criteria for Kawasaki
disease.

Exclusion of any other microbial cause, including bacterial sepsis, staphylococcal or
streptococcal shock syndromes, infections associated with myocarditis such as enterovirus
(waiting for results of these investigations should not delay seeking expert advice).

SARS-CoV-2 PCR testing may be positive or negative

Multisystem inflammatory syndrome in children and
adolescents with COVID-19

Scientific brief
15 May 2020 (&

ey

Va5

i)\,\:), World Health
/¥ Organization

27

Associated with Coronavirus Disease
2019 (COVID-19)

Case Definition for Multisystem Inflammatory Syndrome in Children (MIS-C)

¢ Anindividual aged <21 years presenting with fever!, laboratory evidence of inflammation’, and evidence of clinically
severe illness requiring hospitalization, with multisystem (>2) organ involvement (cardiac, renal, respiratory,
hematologic, gastrointestinal, dermatologic or neurological); AND

» No alternative plausible diagnoses; AND

* Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or antigen test; or COVID-19 exposure within
the 4 weeks prior to the onset of symptoms

IFever >38.0°C for =24 hours, or report of subjective fever lasting =24 hours

ilncluding, but not limited to, one or more of the following: an elevated C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), fibrinogen, procalcitonin, d-dimer, ferritin, lactic acid dehydrogenase (LDH), or interleukin 6 (IL-
6), elevated neutrophils, reduced lymphocytes and low albumin

Additional comments

* Some individuals may fulfill full or partial criteria for Kawasaki disease but should be reported if they meet the case
definition for MIS-C

¢ Consider MIS-C in any pediatric death with evidence of SARS-CoV-2 infection

Guidance: Paediatric multisystem inflammatory syndrome temporally associated with COVID-19. UK: Royal College of Paediatrics and Child Health; 2020
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MynbTUCUCTEMHUN 3anaribHUU CUHAPOM, acouinoBaHmm 3 SARS-CoV2 y
aiten Ta nignitkie (BOO3)

Ocob6a 0-21 pokiB i3 nuxomaHkor 238,0°C TpuBanicTio > 72 roavH, nadbopaTtopHUMUN O3HAKaAMWU
3ananeHHs”*, ooKka3samMm TAXKKOCTI KNiHIYHOro nepeodiry 3axBoproBaHHA, iKe noTpeodye rocnitanisauii, 3
MYJFLTUCUCTEMHUM YpPaXeHHAM opraHiB (>2) (cepueBol, HUPKOBOI, AnXaribHOI, CUCTEMMU KPOBI,
LLUSTYHKOBO-KULLUKOBOI, NTOKPUBHOI abo HepBoBoI) TA

2 3 HACTYMHUX O3HakK:

1) Bucun abo ABOBIYHNN HEMHIMHUIA KOH IOHKTUBIT ab0 03HaKM 3anasrieHHa LWKIpKU Ta Crin30BOI 0O0MOHKN
(POTOBOT MOPOXHUHU, PYK abO Hir);

2) rinoTteHsia abo LWOK,;

3) O3HaKu MiokapgianbHOI AUCPYHKLUIT, nepukapanTy, BanbBysiTy abo KOPOHAPHMX NOPYLUEHb (pe3ynsTaTu
EKI abo 1 TponoHiHy/NT-proBNP);

4) npokasu koarynonartii (PT, PTT, 1 D-anmepy);

5) rocTpi LWWNYHKOBO-KMLLKOBI Npobrnemu (aiapesd, ontoBoTta abo binb Yy XXUBOTI).

TA
BukntoueHHs 3ananeHHss TA JlabopatopHe niaTBepaxeHHa COVID-19 (MJ1P 3 BukopuctaHHsam RT-PCR)
bakTepianbHOI eTionorii TECT Ha aHTUreH abo NoO3NTUBHUIN CEPOSTONYHUIN TECT) ab0 NMOBIPHUIN KOHTAKT 3

xBopumMmu Ha COVID-19 BnpoooBX oCcTaHHIX 4 TUXHIB Bif NOYaTKy CUMMTOMIB

28 Haka3 MO3 Ykpaitn Ne762 (B pegakuii Big 31.12.2020 Ne 3094)



[laToreHe3 MynbTUCUCTEMHOrO 3anaribHOro CUHAPOMY Yy AiTen

Stage |

Stage Il (hyperinflammation phase - DELAYED) Meningeal

early irritation Mucose
infection inflammation
Pulmonary
SARS-CoV-2 edema Ventricular
infection: Consolidation dysfunction
Asymptomatic Macrophage Atelectasis d /" \ Coronary
or mildly activation aneurysms
symptomatic
Super- Shock
antigens? Plasma g YY ¢
TNF-ﬂ IL-12, IL-6 cell :.;ute
Nasopharyngeal IL-1B, n.-23 II.-4 Am'bod'es r: ney
colonization or YUY Mesenteric
mild infection adenitis
Cytokme lleitis
)\ NOPULMONARY release/storm Colitis
INFECTION: Ascites
7oy MULT! s‘x,\m'.' _
fotipten ( INFLAMMATORY Direct
ey Stimulation of Pl vor E ~ IR ‘
maCfOph69|e$. % ' Genetic CHILDRE injury
neutrophils predisposition MIS-C (unlikely)

and monocytes

29 [xepeno

30inbLUeHi piBHI 3ananbHUX mapkepis IL-1[3, IL-6,
IL-8, IL-10, IL-17, IL-18, IFN-y, TNF-a,
Hacamnepeq, IL-10 i TNF-a y nauieHTiB 3 MIS-C
nopiBHAHO 3 Baxkkum COVID-19

Ponb cMctemn KoOMnnemMeHTy | CUctemMu
Koarynsauii B po3BUTKY TPOMOOTUYHOI
MikpoaHrionartil y MIS-C?

Buwmn pieeHb IgA Ta IgG npotn Spike-npoTeiHy y
nauieHTiB 3 MIS-C HiXX y peKkoHBanecueHTIB
COVID-19,

Bucoka HeuTpanisytoda akTUBHICTb aHTUTIN

TXemMmoTtakcuc nimgoouuTie Ta MIENOIQHUX KNITUH
(CCL3, CCL4, CDCP1)
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COVID-19 y poiten

Tpun dheHOTUNN MynNbLTUCUCTEMHOIO 3ananbHoro cuHapomy (CDC)

DPeHOTUN 3 LLOKOM N =

203 (36,5%)
CepegHin BIK 9 poKIB

KniHi4YHO: BiNlb B XXMBOTI,
aoiapesi, + BUcUNkKa

[liaBuLLIEHI 3anarnbHI MapKkepu

[TliaBULLIEHI cepLEBI MapKepu

EXOKI: gucyHkKuia WwnyHo4vKa
EﬁsHeBpmmm KOPOH. ApTepiun
(0)

98% SARS-CoV2 nosntneHa
cepororis

KaBacaki-nonioHe

3axBoproBaHHA h =198 (34,7%)

CepeaHin BIiK 6 pokiB

Bucunka (62,6%), 3MiH1 CnNU30BOI
000noHku 44,9%

[TigBuLLEHI 3ananbHI MapKkepu,
He3Ha4yHe niaBULLEHHA cepueBux
MapkepiB

18,2% Ounnarauia KopoHapHUX
apTepiu

6,6% - KpuTepil xBopobun KaBacaki

63%SARS-CoV2 nosutneHa
ceponoris

deHoTun Taxkoro COVID19
n =169 (29,6%)
CepeaHin BiK 10 pokiB

/6% pecnipaTopHi CUMIOTOMW:
Kallenb, pecnipatopHMn ANCTPEC

[ligBuLLEHI 3ananbHI MapKkepu,
He3Ha4yHe niaBULLEHHA cepLeBux
MapKepiB

5,3% neTanbHICTb

EXOKI + nerka ogucdyHkuisa miokapay
;;fgé}maum KOPOHapHUX apTepiu
,O7/0

84%SARS-CoV2 no3ntuBHa
cepororis

MMWR/ August 14, 2020 / Vol 69 / No 32
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MynbTUCUCTEMHUU 3ananbHUN CUHOPOM Y AiTeu Ta NiANITKIB:

xapaktepuctuka xsopux (CLLA)

186 Bunagkie MIS-C B negiatpunyHmux KniHikax (bepeseHb-TpaBeHb 2020)

3a0poBi (6e3 koMmopObigHOCTI)
KiNbKICTb Ypa)XeHUX opraHiB/CUcTem

2
3
4

Buxig

[ocniTani3auis
BunucaHi
[Tomepnu

CDC, Multisystem inflammatory syndrome (MIS-C)

135 (73)

18 (10)
36 (19)
132 (71)

52 (28)
130 (70)
4 (2)

YpakeHHs opraHiB/cUCTeEM

[acTpoiHTECTMHANbHA
KapaioBackyndpHa
Cuctema KpoBi
LLIKipa/cnn3oBi 060MOHKK
PecnipaTtopHa

M’a3un, KicTkoBa cuctema
Hupku

HepBoBa cucrtema

171 (92)
149 (80)
142 (76)
137 (74)
131 (70)
43 (23)
15 (8)
12 (6)




= COVID-19y piten

MaHidecTauligd MynbLTUCUCTEMHOIO 3anaribHOro CUHAPOMY —
BiAMIHHOCTI Big XBopoobu KaBacaki

SARS-COV-2 related multisystem inflammation

eHuedanonaris

Bulbar conjunctivitis 89%
Neurological sign 31%

Red and crackled lips 54%

MioKapauT
Respiratory signs 34%

Left ventricle dysfunction 100%
¢ Shock 68%

* VA ECMO 28.6%

¢ Coronary dilatation 17%

¢ Pericarditis 8%

— Digestive involvement 83%
* Nausea, diarrhea 83%
¢ Exploratory laparoscopy 5.7%
(2 patients)

Cervical and mesenteric
lymphadenopathies 60%

Skin rash 57%

Fever >4 days and asthenia 100%

Median age 10 years
: ABOOMIHaNbHUN CUHOPOM

Bik

32 Belhadjer et al.; Pediatric acute heart failure and SARS-CoV-2 infection, CIRCULATION 2020



JIlTabopaTtopHi o3Haku MIS-C: «UMTOKIHOBUN LLUTOPM»

YacTo, Mmanxe y BCiX

= BiOcyTHICTb IHWNX
6?/ y

HUKIB, OKpIM SARS-

CoV—
= QiObpnHoOreH 1
= C-peakTmBHUM OINOK 1
= D-gnmep 1
= PeputuH 1
= [inoanbbymiHeMis
= JlimdponeHis

* HeuntpodinbLos

Pigwe

AHeMiS

Koarynonaris
TPOMOHIH 1
Tpurniuepnoun 1
INakTatgerigporeHasa 1
TpombounToneHis

[1igBULLIEHHSA
TpaHcamiHa3

Baseline

High sensitive troponin I (ng/L)
(n=35)

347 (186-1267)

Creatinine kinase (U/L) (n=19)

174 (110-510)

NT-proBNP (n=5)

41484 (35811 - 52475)

BNP (pg/mL) (n=28)

5743 (2648 - 11909)

D-Dimer (ng/ml) (n=20)

5284 (4069-9095)

C-reactive protein, (mg/mL)
(n=35)

241 (150-311)

Procalcitonin (ng/ml) (n=26) 36 (8-99)
White blood cell count, x10%/L | 16 (12-23)
(n=35)

Neutrophil count, x 10°/L 13 (8-19)
(n=34)

Interleukin 6 (pg/mL) (n=13) 135 (87-175)

Belhadjer et al.; Pediatric acute heart failure and SARS-CoV-2 infection, CIRCULATION 2020
33 Guidance: Paediatric multisystem inflammatory syndrome temporally associated with COVID-19. UK: Royal College of Paediatrics and Child Health; 2020




IMyHOMOAyno4Ya Tepania

@ & = [lokasaHHA OO0 NPU3HAYEeHHSA:
T %S-C * MIS-C 6e3 3arpos3nmBmx ans XUTTA CTaHIB — peTerbHe

OOCTEXEHHA 3 METOK BUKITHOYEHHS IHLWNX IHPEKLINHUX | He-
IHPEKLIMHUX 3axXBOprOBaHb nepen npu3HadYeHHAM

IR +°8 } IMyYHOMOZAYIHOKYO0I Tepanil
P LA &  cibiass & « MIS-C + 3arpo3nuBi AN XUTTA CTaHU — HeramHe
& ()&, ) [ naopH oxidase > + T NMPU3HAYEeHHS iIMyHOMOAYNOKYOI Tepanil
. 4 pathways i

IL-1B* Neutrophilst IL-18* Neutrophils « Jlerki gpopmn MIS-C — peTernbHe cnoctepexeHHs bes
Activation markers I\ \\(/ P Activation markersl IMYHOMOAVYJTIOKHOI Teparill

AN IVIG

\ I . “ .

=t ) » BHyTpiwHb0BEHHMN iIMYyHOrnobyniH (BBIT)

= [ nokokoptukoigu (I'K)

= |HWa npoTusananbHa Tepanis
* AHaKiHpa
* |HdnNikcimab

34 M Ganigara Cell Reports Medicine 2, 100431, October 19, 2021, Henderson LA, et al. Arthritis Rheumatol 2020, 72, 1791-1805



CyuJacHi pekoMeHpauil No nNiKkyBaHHIO MYNIbTUCUCTEMHOrO 3ananbHOro

CUHOpPOMY Y AOITeU

AMERICAN COLLEGE
of RHEUMATOLOGY

Empowering Rheumatology Professionals

Empowering rheumatology professionals to excel in their specialty

2200 Lake Boulevard NE, Atlanta, GA 30319
Phone: (404) 633-3777 - Fax (404) 633-1870 « www.rheumatology.org

Clinical Guidance for Pediatric Patients with Multisystem Niarsiond

Inflammatory Syndrome in Children (MIS-C) Associated with

SARS-CoV-2 and Hyperinflammation in COVID-19 Revised October 19, 2021

Developed by the ACR MIS-C and COVID-19 Related Hyperinflammation Task Force
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Henderson LA, et al. Arthritis Rheumatol 2021, 72, 1791-1805; ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf




Does the child have ALL of the following?

1) Unremitting fever >38°C

2) Epidemiologic link to SARS-CoV-2'

3) At least 2 suggestive dlinical features®
« Rash

Gastrointestinal symptoms

Edema of hands/feet

Oral mucosal changes

Conjunctivitis

Lymphadenopathy

Neurologic symptoms

Continue a diagnostic
evaluation as per standard of
care and monitor for MIS-C
features, particularly if there is
an epidemiologic link to SARS-
CoV-2.

Yes g

Have other causes that could
explain the presentation been
considered in the evaluation?

Consider child under
investigation for MIS-C.

There is considerable overlap in the
clinical features of MIS-C and other
fever and rash syndromes and a
comprehensive assessment of
other, non-MIS-C, etiologiesis

Does the child have
shock of unclear
etiology?

Start tiered diagnostic
evaluation for MIS-C.

Yes

for MIS-C.

No

Complete full diagnostic
evaluation (Tiers 1 AND 2)

Send Tier 1 Screening
Evaluation:

CBC, CMP3 ESR, CRP, &
SARS-CoV-2 PCR and/or
serologies

|

\/

Do the results show ALL of the following?
1) CRP 23 mg/dL or ESR 240 mm/hr
2) At least 1 suggestive |aboratory feature
« ALC <1,000/uL
Platelet count <150,000/ul
Na <135 mmol/L
Neutrophilia
Hypoalbuminemia

| Yes

Send Tier 2/IComplete
Evaluation:

BNP, troponin T, procalcitonin?,
ferritin, PT, PTT, D-dimer,
fibrinogen, LDH, u/a, cytokine
panel?, triglycerides, SARS-CoV-2
serology®, blood smear®, EKG,
echocardiogram

36 Henderson LA, et al. Arthritis Rheumatol 2021, 72, 1791-1805; ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf



BeneHHA nauieHTIB 3 MyNbTUCUCTEMHUM 3analbHUM CUHAPOMOM,

AKLLO BUABJIEHO

acouinosaHum 3 SARS-CoV2

JlabopaTtopHa giarHocTuka: 1 etan

3aranbHui aHanis kposi, LUOE, CPE 1. CPB > 30 mr/n, LLUOE > 40 mm/ron
BioximiyHe gocnigxeHHsa: Na, K, CO2, Cl, 2. lloHanmeHwwe 1 3 o3HaKk:
CeYOBUWHA, KpeaTuHiH, rnoko3a, Ca, anbOimiH, NimdponeHia <1000/MKr

3aFaJ'IbHI/II7I 6iJ'IOK, ACT, AJ-IT, J'Iy>I<Ha CbOCCbaTa:Ba, ‘ TpOM6OLI,I/ITOFIeHiFI <15O OOO/MK”
6inipyObiH
BusHayeHHa SARS-CoV2 metoaom ['J1P

CeponorivyHe TectyBaHHA Ha SARS-CoV2, HaBiTb
3a HasaBHocTi (+) MJIP Tecty abo aHTUreHy

['inoHaTpiemis <135 MMornb/1n

Hentpodinbos

[[inoanbOyMmiHeMis

OOcTeXeHHA nauicHTa: 2 etan

BNP, TponoHiH, npokanbuNTOHIH, depuTtuH, D-anmep, koarynorpama
(AYTY, N4, dibpuHoren), JIAT, Tpurniuepmnan

[laHenb UUTOKIHIB — 3@ MOXITUBOCTI
EKI, EXO-KI

37 ACR (MIS-C)



- AJIMTOPUTM NIKYBAHHA
R MYJIBTUCUCTEMHOTIO 3ananbHOro CUHAPOMY

Yes

[MauieHT rocnitanizosaHuun 3 MIS-C

First-line Treatment TP

1;r|fnemzeg;17fg:"e" [Meplia niHia nikysaHHsA: 1) BBIT 2 r/kr

Vi forediiesbne 2 TA 2) meTunnpegHisonoH B/B 1-2 mr/kr/noby
1-2 mg/kg/day ‘

PedpakTepHe 3axBoptoBaHHA? (NepcucTyo4a nmxomMmaHka ta/abo
\ CEPUO3HE YpaKeHHA OpraHiB Ta CUCTEM)

Refractory Disease?*
Yes l

[HTEHCMIKaLIA NIKyBaHHS:
1) meTunnpegHisonoH B/B 10-30 mr/kr/ooby

Intensification Treatment

1) Methylprednisolone? |V AEO

ol RsBIeSy 2) Bucoki go3n aHakiHpu (>4 mr/kr/aenb B/B abo /L)
é)RHigh dose Anakinra ABO

3)Infliximab® 5-10mg/kg IV x 1 3) IHdonikcimad 5-10 mr/kr B/B 1 go3a

38 ACR (MIS-C)



MIS-C: ImMyHOMOAayntoo4a Tepanis

= 1-wWa NiHig: BHYTPILUHEOBEHHUIN IMYHOINO0OYIH

* Bci rocnitanizoBaHi nauieHTn Ta/abo nauieHTn 3 Kputepiamm xsopobn KaBacaki
* Bucoki goan 2 r/kr (max 100 r)
* HeobxigHa ouiHKa yHKLUIl cepus nepen nodatkom BBIT

* Y pa3si nopyLleHHA QYHKLUII cepud - peTenbHUN MOHITOPUHI Ta NpU3Ha4vYeHHA OlypeTuKiB,
po3noain go3v Ha 2 AHi no 1 r/kr

= [NoKoKopTMKOIOM (HU3bKa-cepegHs gosa) 1-2 mr/kr/aeHb goaatkoso oo BBITl y
BCIX rocrnitTani3aoBaHux nauieHTIB

= Y nauieHTiB 3 pedppaktepHnum MIS-C nicna BBII" (6e3 nokpallieHHa vyepes 24 roa
nicng iHdy3il) He pekoMeHayeTbCcqa BBeaeHHA 2-1 4o3n BBIlT (nepeBaHTaXeHHSA
ob’eMoM, 3arpo3a reMoniTU4HOI aHeMIl)

Henderson LA, et al. Arthritis Rheumatol 2021, 72, 1791-1805; ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf



MIS-C: IMyHOMOAyNtoo4va Tepanis

= 2-ra niHia: Bucoka gosa 'K (nynbc metunnpenHi3onoHy 10-30 mr/kr/oeHb) -
3a BigcyTHocTi Bignosial Ha BBII' Ta 'K B cepeaHin | HX3bkIM A03I
(Hacamnepen TUM, XTO NoTpebye IHOTPOMHOI/BaA30NpPEeCOpPHOI NIATPUMKN)

= [lpnsHayeHHs ['K B HM3bKIV/cepeaHin 0osi (1-2 mr/kr/geHb) posrnsagatTb Yy

nauieHTiB 3 nerkumm popmammn MIS-C, y koro yTpumMyeTbcs nnxomaHka |
CUMNTOMW 3aXBOPIOBaHHSA, HE3Ba)Katoum Ha BBegeHHA 1-1 go3n BBIT

= AHakiHpa (> 4 mr/kr/oeHb B/B abo /L) moxe byTn npmnaHayveHa
* nauieHTam 3 MIS-C, pedpaktepHumu go BBII Ta nynbc-tepanii 'K
* nauieHtam 3 MIS-C Tta nposiBamMn cuHOpoOMY akTuBauil Makpodaris

« TpuBanictb Tepanil — 2-3 TUXHI, 3a HeOOXIOHOCTI AOoBLUE, 3 MOCTYNOBO BiAMIHON

= |Hdonikcimab (5-10 mr/kr/oeHb 1 nosa B/B) posrnspgaetbcs y nauieHTiB
pedpakTepHux go BBII Ta nynbc-tepanii 'K

Henderson LA, et al. Arthritis Rheumatol 2020, 72, 1791-1805; ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf



MIS-C: AHTUTpOMOOUUTapHa Tepanifa Ta aHTUKOarynsaHTu

Hu3bki 003K aueTuncaniumnoBol KUCNoTu (3-5 Mr/kr/opeHb: makc 81 mr/aeHb) cnia
3acTtocoByBaTtu nauieHtam i3 MIS-C (Hacamnepen, 3 nposiBamn xBopobu Kasacaki
Ta/abo TpomboumnTo3om (= 450 x 10%/n) i npogoBxyBaT A0 HOpMani3allii KiNbKOCTI
TPOMOOUMUTIB Ta BIACYTHOCTI ypaKeHb KOPOHapPHUX apTepin 4Yepes = 4 TUXKHI Nicn4
OlarHOCTUKMW.

Cnig yHukaTtun nikyBaHHa ACK y nauieHTIB 3 aKTUBHOK KpOBOTEYED, 3HAaYHUM PU3NKOM
KpoBoTeudi Ta/abo kinbkicTio TpomooumTiB < 80 x 10°%/n (M).

[TauieHTam 3 MIS-C Ta aHeBpu3aMamMmn KOPOHAPHUX apTepPInN | MakcuMarnbHOI Z-Score
2,9-10,0 pekomeHaoBaHi H1U3bKI Ao3n ACK.

[TauieHTn 13 z-score =210,0 noBMHHI oTpuMyBaTu HU3bKI 003n ACK Ta TepaneBTUYHY
003y aHTUKOAarynaHTIB: eHokcanapuH (piBeHb doakTop Xa 0,5-1,0) abo BapdrapuH

Henderson LA, et al. Arthritis Rheumatol 2020, 72, 1791-1805 ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf



MIS-C: AHTUTpOMOOUUTapHa Tepanifa Ta aHTUKOarynsaHTu

" Y nauieHTIB 3 LeHTpanbHMM BEHO3HMM KateTepoM, ctapule 12 pokis, 3
OHKOJSOTr4YHUMKM 3aXBOPHOBAHHAMMN, rocnitanisoBaHux y BigaineHHs IHTEHCUBHOI

Tepanil Ta 3 piBHeMm D-gumepy BuLLe HOPMU B S pasiB po3rngaacTbCa Npu3HavyeHHs
aHTUKOArynsaHTIB

= [lauieHTn 3 MIS-C Ta niaTeepaoykeHnm Tpombosom abo dppakuieto Buknay J1LU <35%
NOBWHHI OTPMMYBATV TepaneBTUYHY J03Y aHTUKOAryrnsiHTIB (EHOKCanapwH)
NMPMHaNMHI NPOTArOM LLIOHAUMEHLLE 3 MICSAUIB NiCNA BUMUCKW 3i CTaLioHapy.

= [lokasaHHs o TpmBaniworo amoynaTtopHoOro NpuM3HavYeHHs eHokcanapuHy
BKIO4atOTb: aHEBPM3MM KOPOHapHNX apTepin i3 z—score > 10,0 (TepMiH NnikyBaHHS He
BU3HA4YEHUN), NIATBEPAKEHUN TPOMOO3 (JliKyBaHHSA NPOTATOM >3 MicAUIB 40 ni3ucy
TpomM0Oy), ancdyHkuito J1L Tskkoro abo cepeaHbOro CTyrneHs.

= Jlnga nagieHTiB 3 MIS-C, aki He BignoBigaloTb BULLE3A3HAYEHUM KpUTEPIAM, Niaxia oo
3aCTOCYBaAHHSA aHTUKOArynsaHTiB NOBUHEH BpaxoBYyBaTWM PU3NK TPOMOO3Y Y naujieHTa.

Henderson LA, et al. Arthritis Rheumatol 2020, 72, 1791-1805; ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-Hyperinflammation.pdf



Longitudinal Outcomes for Multisystem
Inflammatory Syndrome in Children

MIS-C — BigganeHi Hacnigkn? ekl dEies e i e e e o
Michael P. QiLorer;%f, h::), MSCrEI,"et:LIinp Zachariah, ME;MS:,deJoashL:)a D.eMii)nﬁr;;1 Mi:]),b E::::SB. R:seenzivsvceiig.ml:D," :
A mw;f: Filr:;::'m agd 31: .ClliISiC Ped'iah:r?;:/kzgﬁ'lt%ing;ar?ita? Hhealrf't :!;Zea?nL C(:)IlabL(JJrativerty' PR
DNT 45 piten, 76% BAIT, 64% iHOTponHa nigTpnumMmKa
17.74%
5 t - Uepes 1- 4 micaui, DNT knitnHn 1y 92% (B cepegHbomy 9%).
O » o 4
* By Yepes 4 — 9 micAuiB — TiNbkn 1 ANTUHA Mana Nerky nepcucTyody
B okt s cepueBYy OAUCAYHKLUIIO, e ogHa — nerky MiTpanbHy perypritauito
WTATTNTTITTY (:-C).S. T T T TTTT

Six Month Follow-up of Patients With Multisystem
Inflammatory Syndrome in Children

2 .U.OC" Inua)Ke HHA B C I-I-IA Christine A. Capone, MD, MPH. Nilanjana Misra. MBBS. Madhusudan Ganigara, MD.
Shilp1 Epstein. MD, Sujatha Rajan, MD, Suchitra S. Acharya. MD, MBBS.
Denise A. Hayes, MD, Mary Beth Keamey, RN, MA CPNP, Angela Romano, MD.
Richard A. Fnedman, MD, Andrew D. Blaufox, MD. Rubin Cooper. MD,
Charles Schleien. MD. MBA_ Elizabeth Mitchell, MD

50 giten, 62% nikyBaHHA BAIT/iHoTponu, 24% aHeBpU3MU/po3LLNPEHHA KOPOHAPHUX CyauH

[TPOrHO3 CNPUATNMBUK — PaHHIN | BigganeHnn nicnsg npoBeaeHHs iIMyHOMOAY Yol Tepanil — yepes 2-6
MICALIB - NOBHE BIAHOBMNEHHSA CUCTOMIYHOI QOYHKLII NIBOro LWyHOYKa, aHoMarin KoOpoHapHUX CyauH.

43 Y KINbKOX NMauleHTIB — NEPCUCTEHLIA AlaCcTonIYHOI ANCYHKLUII



JAMA | Original Investigation

Association of Intravenous Immunoglobulins Plus Methylprednisolone

vs Immunoglobulins Alone With Course of Fever in Multisystem
Inflammatory Syndrome in Children

Naim Ouildali, MD, PhD; Julie Toubiana, MD, PhD: Denise Antona, MD; Etienne Javouhey, MD, PhD: Fouad Madhi, MD; Mathie Lorrot, MD, PhD;
Pierre-Louis Léger, MD, PhD; Caroline Galeotti, MD, PhD; Caroline Claude, MD; Amaud Wiedemann, MD, PhD; Noémie Lachaume, MD;

Caroline Ovaert, MD, PhD; Morgane Dumortier, MD; Jean-Emmanuel Kahn, MD, PhD; Alexis Mandelcwajg, MD; Lucas Percheron, MD; Blandine Biot, MD;
Jeanne Bordet, MD; Marie-Laure Girardin, MD; David Dawei Yang, MD; Manion Grimaud, MD; Mehdi Oualha, MD, PhD; Slimane Allali, MD, PhD;

Fanny Bajolle, MD; Constance Beyler, MD: Ulrich Meinzer, MD, PhD; Michael Levy, MD, PhD; Ana-Maria Paulet, MD; Corinne Levy, MD; Robert Cohen, MD;

Alexandre Belot, MD, PhD; Francois Angoulvant, MD, PhD; for the French Covid-19 Paediatric Inflammation Consortium

Table 2. Pnmary and Secondary Analyses in the Propensity Score-Matched Cohorts

After propensity score matching
Absolute risk
difference
No. (%) between groups 0dds ratio
IVIG and (95% CI) (95% CI)
methylprednisolone IVIG alone [reference: [reference:
Outcomes (n = 32) (n = 64) IVIG alone] IVIG alone] Pvalue
Primary outcome
Treatment fallure® 3(9) 24 (38) -0.28 (-0.48 0.25 (0.09 008
to -0.08) t0 0.70)
Secondary outcomes
Second-line 3(9) 20(31) -0.22 (-0.40 0.19 (0.06 004
treatment® to -0.04) to 0.61)
Hemodynamic 2 (6) 15 (23) -0.17 (-0.34 0.21 (0.06 01
support~¢ to -0.004) t0 0.76)
LVEF <55%° 2/12(17) 14/40 (35) -0.18 (-0.35 0.20 (0.06 007
to -0.01) t0 0.66)
Duration 4(2t05) &(4t08.5) Reduction of days: 005
of PICU stay, -2.4(-4.0t0-0.7)
median (IQR), d

44 [xepeno

= BBIl + meTnnpeaHIi3onoH —
MeHLLe piBEHb HEBOAY B
NiKyBaHHI nopiBHAHO 3 BBII

= 3/32 (9%) nopiBHAHO 3 24,64
(38%)




= COVID-19y piten

Ponb giten i nignitkiB B nepena4i COVID-19

IHQpeKUIA Bci gitn MoXyTb OyTU IH(PIKOBaHI BIPYCOM |
MOXYTb OyTU OKepernom iHgeKLil

BipycHe HaBaHTaxeHHA  BuaineHHAa Bipycy Yy AiTen Ta nigniTkie 3
pecnipaTtopHUX LLNAXIiB NnogidHe A0 A0POCIInNX

TpaHcMmicia Bnnue BakuuHauil gitTen Ha TpaHCMICIKO BIpyCy
LLle He BUBYEHO

45 WHO, November 24



BakuuvHaudia aiTen i NigniTkiB

3 | _____Mpom

Tarap xBopobwu Tarap y OiTten HN3bKUA Baxki Bunagku iHaekuil
MIS-C — noTeHUINHO 3arpo3nmnBum BUHUKAIOTb Y AITEU rpyn PU3UKy
ONg XUTTSH
TpaHcmicis SHMXEHHS TPAHCMICIT, NiABULLIEHHSA OOMeXxXeHi AaHi Wwoao
HENpPAMOro 3axucTy TpaHCMICIl y OiTen
[lOCTKOBIOHI CTAHW MoxxnmBuim 3axmucT Big nocTkoBigHMX OOMeXXeHi AaHi Wwoao
CTaHIB NOCTKOBIOHUX CTaAHIB Yy OITEN
be3neka BakuuHmn 6e3neyvHi onga aiten: MoxxnuBi MiokapauTKn, piako

MIOKapAUTU BUHMKAIOTb OyXe piako,
caMOJliMITOBaH]

EkoHOMIKa Cnpusitume rnoBEPHEHHIO A0 [1piopuTeT BakymMHauil — ans
couianbHOl aKTUBHOCTI rpyn pusnky
HoBi BapiaHTu Moxe HagaTu 3axXucT OiTam npoTu HoBi BapiaHT — HEDE3MNeYHi
HOBUX BapiaHTIB OHaKOBO ANA AiTen | AOPOCINX

40 Martinon-Torres F. 2022; ANPEDE-3242



BakuvHu gna giten npotn COVID-19

2 3 POKIB

Sinovac-Coronavac
BBIBP-CorV

47 WHO EUL for these vaccines in children

5-11 pokiB

BNT162b2

12-17 poKiB

BNT162b2
MRNA-1273
Covaxin
ZygovD



= COVID-19y piten

Cy4yacHuu ctaH BakuuHauil giteu npotn COVID-19

KpaiHu, Wwo BakKUMHYHOTb KpaiHu, o BakKUMHYOTb KpalHu, Wwo BakKUMHYOTb
AiTen BiKomMm 2 12 pokiB AiTen BIKOM 2 5 poOKiB AiTen BIKOM 2 3 poKiB

ABCTpanis CLUA Kutan
[liBoeHHa Kopeq KaHaga ApreHTnHa
lIBenuapiqa I3painb [ OHKOHI
BennkobputaHis EU (EMA)
dininniHW Caygaiscbka Apasis

KocTa Pika

48 Reuters. Countries vaccinating children against COVID-19



COVID-19 y poiten

OocnipgxeHHA BakunH npotu COVID-19 y aiten: 6e3neka, e(peKTUBHICTb

The NEW ENGLAND JOURNAL of MEDICINE

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

ORIGINAL ARTICLE

Evaluation of mRNA-1273 SARS-CoV-2

Vaccine in Adolescents Safety, Immunogenicity, and Efficacy of the

Kashif Ali, M.D., Gary Berman, M.D., Honghong Zhou, Ph.D., BNT162b2 COVid—19 Vaccine in Adolescents
Weiping Deng, Ph.D., Veronica Faughnan, B.S., Maria Coronado-Voges, M. , , . A
Robert W. Frenck, Jr., M.D., Nicola P. Klein, M.D., Ph.D., Nicholas Kitchin, M.D.,

willi Baolz/igllDll)ng, é\/l.'\S/l.,SJacsulehrC]je [F))ololey,Pi./i\)., Bethan)I/.G|r§1/|rd',v|l?lP|1.D.,M O Alejandra Gurtman, M.D., Judith Absalon, M.D., Stephen Lockhart, D.M.,
R TEale, Wity ROl aJOh-‘ e L John L. Perez, M.D., Emmanuel B. Walter, M.D., Shelly Senders, M.D.,
Brett Leav, M.D., and Roderick McPhee, M.D., Ph.D. Ruth Bailey, B.Sc., Kena A. Swanson, Ph.D., Hua Ma, Ph.D., Xia Xu, Ph.D.,
Kenneth Koury, Ph.D., Warren V. Kalina, Ph.D., David Cooper, Ph.D.,

Timothy Jennings, D.O., Donald M. Brandon, M.D., Stephen J. Thomas, M.D.,
Ozlem Tiireci, M.D., Dina B. Tresnan, D.V.M., Ph.D., Susan Mather, M.D.,
Philip R. Dormitzer, M.D., Ph.D., Ugur Sahin, M.D., Kathrin U. Jansen, Ph.D.,
and William C. Gruber, M.D., for the C4591001 Clinical Trial Group*

Pediatric vaccination against COVID-19 and despite
Effectiveness of BNT162b2 Vaccine against

COVID-19*
Vacunacion pediatrica frente al COVID-19 y a pesar del COVID-19 Delta Variant in Adolescents

Federico Martinon-Torres :>:¢

Frenck RW et al, NEJM 2021, Ali K, NEJM 2021,



50

COVID-19 y piten

[aHi peanbHOI NPaKkTUKN: edpeKTUBHICTL BakumHu npotn COVID-19
(docsig I3paing)

Table 1. Effectiveness of BNT162b2 Vaccine among Adolescents.*

Time Period Documented SARS-CoV-2 Infection Symptomatic Covid-19
Vaccine Vaccine
Unvaccinated Vaccinated Effectiveness Risk Difference Unvaccinated ~ Vaccinated | Effectiveness Risk Difference
Group Group (95% Cl) (95% Cl) Group Group (95% Cl) (95% Cl)
no. of events/ no. of events/
events (no. at risk) % 100,000 persons events (no. at risk) % 100,000 persons
Days 14-20 after 463 192 59 436.5 95 4] 57 86.1
first dose (69,408) (69,609) (52-65) (363.1-510.2) (70,203) (70,227) (39-71) (49.0-123.7)
Days 21-27 after 400 137 66 514.7 84 15 32 133.0
first dose (56,997) (57,358) (59-72) (423.1-590.6) (57,803) (57,878) (73-91) (101.1-169.4)

Days 7-21 after 818 79 90 2032.7 151 1] 93 379.6
second dose (46,384) (46,815) (88-92) (1866.3-2184.6) (47,194) (47,303) (88-97) (317.0-451.3)

* Data are for adolescents between the ages of 12 and 18 years who were members of Clalit Health Services from June 8 to September 14, 2021. The study population included 94,354
adolescents in both the unvaccinated and vaccinated groups.

Reis BY et al. N Engl J Med 385;22 2021



be3neka BakuuH y Aaiten BIKOM 5-11 poKiB: AaHI peanbHOI NPaKTUKK
(CLUA)

= 8,7 mnH go3 BakumHu Pfizer-BioNTech y giten Bikom 5-11 pokis Ha 19.12.2021

= 4249 noBigomMneHb npo nobIYHI peakuil
* 4419 (97,6%) noBigomneHux NobivHMX peakuin — Hecepno3Hi NOBIYHI peakLil

* 100 (2,4%) — cepno3dHi NnobiyHi peakuii: nuxomaHka (29%), éntoBota (21%),
MiokapanTtu (11 Bunaakis), cyaomun 12 Bunagkis

= 42 504 piten 3any4vyeHo Ao nporpamu V-safe nicnga 2-1 4o3n BakLMHK

* 57,5% - micueBi peakuil, 40,9% - cuctemHi peakujil

951 Hause AM et al MMWR 2021:70:1755-1760



- Vaccinating Adolescents and Children Significantly Reduces
= COVID-19y piten COVID-19 Morbidity and Mortality across All Ages: A
Population-Based Modeling Study Using the UK as an Example

BakuuHauifa giten moxe 3HU3UTU KinbKicTb Bunaakis COVID-19 i
cMepTen y BCiX BIKOBUX rpynax: MoaentoBaHHA

B (C) Total Long Covid-19 cases July to December 2021 by age-group (D) Total Covid-19 related deaths July to December 2021 by age-group
90000 ——— 14000 —
80000
12000
70000
B B0+ years 10000 B B0+ yvears
60000 "
| o @ 70-79 years B 70-79 years
| 50000 - 8 60-69 years = 8000 8 60-69 years
| [
Frraaat | 50 59 years s ®m 50 59 years
| 40000 S 6000
; A B 40-49 years X B 4049 years
+ 30000 039+ 3 » 39 '
- ,\ l( .H » :; ‘:O:..J 5. - \t-’ »
6000 ®10-19 years 2000 ®10-19 years
- i e T —— e becoi
:‘, 0 [N |
BC BCA BCAC BC BCA BCAC
SCenary Scenano

= CwmepTHicTb Big COVID-19 y aoiten oo 18 pokKiB € HU3LKOIO

* Po3wunpeHHA BakuuHauil y giten ( 2 5 pokiB) 4O03BONMUTb 3HU3UTU CMEPTHICTb Y BCiX BIKOBUX rpynax Ha 57%

52 Shiri T. Vaccines 2021, 9, 1180. https://doi.org/10.3390/vaccines9101180



Vaccinating Adolescents and Children Significantly Reduces
COVID-19 Morbidity and Mortality across All Ages: A
Population-Based Modeling Study Using the UK as an Example

OuikyBaHi pe3ynbraTt BBegeHHA BakuyuHauil npotu COVID-19 y poiten

(A) Vaccination strategy: BCA (B) Vaccination strategy: BCAC

30000 30000 o I_I O rl e pe,EpKe H H ﬂ
~40000 Bnnagkis
2500 NOCTKOBIQHUX CTaHIB
— y AiTen ta nigniTkis
»  3MEeHLUEHHS KiflbKOCT]
- oo rocnitTani3auin y BCiX
b BIKOBUX rpynax
= [lonepenxeHHs
~4000 cmepTen y
29 10-19 20-29 30 0-49 0-69 0 80 p 'D'OpOCJ-IMX CTapLue 60
Syrs 10-19yrs -29yrs 30-3%9yrs 40-49yrs 50-58yrs 60-69yrs 70-79yrs B0+ yrs 0-9yre 10-19yrs 20-29 yrs 30-39 yrs 40-39 yre 50-59yrs 60-69 yrs 70-79 yrs  BD+ yrs "
POKIB

W Hospitalisations avoided @ Deaths avoided ® Long Covid avoided W Hospitalisations avoided ® Deaths avoided B Long Covid avoided

53 Shiri T. Vaccines 2021, 9, 1180. https://doi.org/10.3390/vaccines9101180
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BakuuHauia y giten npotn COVID-19: nepeBaru ta pusmkmn?

(SCIENTIFIC)

~ » ETHICAL

¢

Martinon Torres F. 2022; ANPEDE-3242

o—4 i POLITICAL

'©® ECONOMIC

- % EPIDEMIOLOGICAL

EnigemionoriyHi (NoWUpPEeHHS
XBOPOOU, TSXKKICTb Nepeoiry,
OXOMJEHHA LWENMEHHAMN)

EKoHOMIYHI (OocTyn Ao
BaKLUMHaLlil, BapTICTb)

[ToniTnyHi (nigTpumMKa ypsaay,
IHdpopMaUinHa niaTpumMka)
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Laetitia Martinerie
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