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MIS-A

* B HacToALWEe BPpeMA ONUCAHbl CAy4Yan N CepUnN Cay4aeB B3POC/bIX NAaLUEHTOB
C aKTMBHOWM UM HegaBHO nepeHeceHHon COVID-19 nHoekumen
(noaTeBepraeHHou MUP nnn petekumen Al), pa3BMBaOLLMX PA3/IMYHbIE
OpraHHble Nopa*keHua Ha GoHe IMXopaaKkm (BN1OTb A0 CENTUYECKOTO LLOKA U
CMNOH) npy MMHMMANBbHOMN PECNNPATOPHOMN CUMMTOMATUKE,
CONPOBOXAAOWMECA MAPKEPaMM TAXKENOro BocnaseHnsa (BbICOKME 3HaYeHUs
CPB, pepputnHa, [1-aumepoB, NoBblLLEeHME Kapamnocneundnuyeckmnx
depmenToB, A/IT n ACT, KpeaTUHMHA)

* NAHHble Cy4am NONYYUIN HA3BAHUE MYILTUCUCTEMHbIN BOCNANUTENbHbIN
cuHApom y B3pocabix (MIS-A) no aHaNOrMM €O CXOKMM COCTOAHUEM Y AEeTEN
(MIS-C)

NIH Coronavirus Disease 2019 (COVID-19) Treatment Guidelines 2022



Rputepumn MIS-A

1. Taxkenoe 3aboneBaHue, Tpebylouwee rocnMTaansaumm y naumeHToB =21 roaa

2. Tekywmm nnm B HegaBHem npoLuanom (B npegwecTtsyowme 12 Hegenb)*
ann3oa COVID-19

3. Taxkenaa gucoyHKkumMA B ooHOM nan bonee opraHe, TOMUMO NETrKMUX

4. NabopaTopHble Npu3Hakn cuctemHoro socnanenma (CPb, pepputun, -
anmwmepsbl, NJ1-6)

5. OTcyTCcTBUE TAXKENOrO NOPAXKEHUA NETKUNX

6. OTCyTCTBME aNbTEPHATUBHOIO ANArHo3a, 06 bACHAOLWEro COCTOAHUE
nauueHTa (Hanpumep, CENTUYECKOro LLOKA MHOW 3TUONOTUN)

NIH Coronavirus Disease 2019 (COVID-19) Treatment Guidelines 2022
* Morris S. et al. MMWR 2020; 69:1450



Rputepumn MIS-A CDC

MaumeHT > 21 rofa, rocNUTann3nMpPOBaHHbIN > 24 4acos, UK ¢ 3abonesaHnem, NpUBeALINM K HebnaronpuATHOMY MCxoay,
KOTOPbI OTBEYAET CneAyoWnM KNMHUKO-N1abopaToOpHbIM KPUTEPUAM U HE UMEET a/IbTEPHATUBHOM NPUYMNHBLI ANA CBOETO
cocTosiHMA (Hanpumep, bakTepranbHOro cencmca)

1. KnanHnueckune Kputepumn

* CyObeKTMBHO ollyllaeMas Uin AOKyMeHTUpoBaHHan (238,0 *C) nmxopagra 224 4acos 40 rocnuTannsaunm Uamn B Te4eHMe nepsbix Tpex
AHEW rocnuTann3aumm 1 No MeHblUen mepe TpU U3 CNeayOLNX KTMHUYECKMX KpUTEPUEB, NOABUBLUMXCA A0 FOCNUTAAN3ALNN U B
TeYeHUU NepBbIX Tpex gHeun rocnmutanmsaumnn. Mo meHbwen mepe 1 n3 HUX JoNXKeH ObITb NEPBUYHBIM KIMHUYECKUM KPUTEPUEM:

A. llepBUYHbIE KNNHNYECKMNE KpUTepumn:

* TAMeNOoe KapauanbHOoe NopaxKeHue, BKAoYaa MUOKAPAUT, NeEPUKAPANT, AUNATaLUIO0 KOPOHAPHbIX apTepuid / aHeBpuU3My, BNepBble
Pa3BMBLLYIOCA NPABO- MW IEBOXKENYA0YKOBYIO ANCHYHKUMA (Pppakuma Bbibpoca /IK < 50%), AB-610Kkafa 2 unum 3 cTeneHu, Kenyao4koBas
Taxmkapama

* Cbinb N HE THOUHbBIN KOHBIOHKTUBUT

b. BTopnuHblie KNIMHNUYECKne Kputepuu:.

* BMepBble NOABMBLINECA HEBPONOTUYECKME CUMNTOMBI (3HUEedanonaTva y naunenTa 6e3 npeAwecTsyoLIEro HeMPOKOrHUTMBHOO
AedpuunTa, Cyaoporn, MeEHUHIrM3m, nepndepuyeckas HerponaTtma)

* LWOK MW T’MNOTEH3UA, He CBA3AaHHAA C MeAULUMHCKMMUM BMELLATe/IbCTBaMM
* abagomuHanbHble 6011, pBOTA NN gMapes
* TpombouuToneHusn

2. labopaTtopHble Npu3HaKku: Haanume npusHakos Bocnanenmsa N SARS-CoV-2 nHbekymm:
* NOBbILWEHHbIE YPOBHU MO MeHbLLEN mepe ABYX U3 cneaytowmx: CPb, pepputun, U1-6, CO3, npoKanbLUUTOHMH
* MOJIOXKUTENbHbIN TECT Ha TEKYLLYIO UK B HegasHem npowaom SARS-CoV-2 (MLP, ceponorus unn getekuyms Al)

https://www.cdc.gov/mis/mis-a/hcp.html



AHanun3 cepumn cnydaes MIS-A ot CDC, CLLA (1)

* 16 cnyyaeB MIS y B3pocCabIX NaLUMNEHTOB:

Bo3pacT oT 21 go 50 net, 7 My>KuuH, 9 KeHwuH, 10/16 — adppoamepumKaHLbl
9/16 — 6e3 Kakon-nMbo conyTCTBYIOLLEN NaTONOrUN
TonbKo y 50% — pecnupatopHoe cMmmnTombl 4o pa3sutna MIS-A

* INXOpPaaKa + YacToe BOB/ieYEHME cepAedYHO-COCYANCTON CUCTEMbI, pexKe —
NlepMaTo/Iornyeckue, raCTPoUHTECTUHANbHbIE N HEBPOJIOTMYECKNE CUMMNTOMbI:

12/16 umenun nnxopagky > 38,0 °C ANUTENbHOCTbIO = 24 4 Ha MOMEHT obpalleHus 3a
MOMOLLLbIO

6/16 nauneHToB — KapauasibHble }Kanobbl; y Bcex 16 npnsHaku KapamanbHo AUCchYHKLUMU MO
AaHHbIM n3meHeHunn KT, nosblweHMA Kapanocneundpumieckmx mapkepos, IxoKl nprusHakoBs
ANCPYHKLNM NEBbIX UM NPaBbIX OTAEN0B cepaLua

13/16 naumMeHTOB — raCTPOMHCTECTUHAbHbIE CUMMTOMbI (TOLWHOTA, PBOTA, ANapes,
abgommHanbHblie 6011n)

5/16 — nopaxeHua KoxKu (BKAto4Yana 3 cayyas MyKo3uTa)

HEeCMOTPA Ha MMHUMaJIbHble pecnupaTopHble npoasaeHua, y 10/16 — «maToBble cTEeKNa» Ha
KT OlK, y 6/16 — nneBpa/ibHbli BbINOT

Morris S. et al. MMWR 2020; 69:1450



AHanun3 cepumn cnydaes MIS-A ot CDC, CLLA (2)

BblpaXKeHHOe NnoBblilleHUne npoBoCnainTe/ibHblIX MadpKeEPOB:
* CPB (o1 84 oo 580 mr/n, BI'H — 10 mr/n)
* pepputnHa (o1 196 ao >100.000 Hr/mn, BIH 150 Hr/mn ans »keHwmH, 300 HI/MA Ana MY»KUYUH)
o N-numepos (275-8691 Hr/mn, BI'H 500 Hr/mn)
e naumdoumntbl oT 120 o 2120 kKn/mKn (y 10/16 — abcontotHasa nnmeoneHus)

y 2/3 nauneHToB MHdUUMpoBaHue SARS-CoV-2 noarsepxaeHo MUP, y 1/3 HepaBHO
nepeHeceHHada COVID-19 Ha ocHOBe ceposiormvyeckmnx gaHHbIX

ONTMMaJIbHaA TaKTUKa NeYeHna He onpeaeneHa, obblMHO MCMONb3YIOTCA NOAXOAbI
KaK npu BapmaHte MIS y aeten (MIS-C):

* 7/ nauueHToB nonyynnmn nedeHme BHUI
* 10 naymeHToB — KC
e 2 nauueHTa - TounIn3ymab

ncxoabl B LLlenom 61aronpusiTHoIe:

e 10 naumeHToB noTpeboBanu rocnutanmsaumm B OPUT, 7 — Ha3HAYEHMA MHOTPOMOB NN
Basonpeccopos, 3—WNBJI, 1 —2KMO

* netanbHocTb 2/16

Morris S. et al. MMWR 2020; 69:1450



RAnHM4YecKkana xapaktepuctnka MIS-A: pesynbraThl

cncrtematuyeckoro ob63opa
e 221 naumeHT, meamnaHa so3pacta 21 roa (IQR 19-34 net), 70% My*KUMHbI

* 58% 6e3 Kaknx-nmbo conyTtcTBytoWwKnx 3aboneBaHnm

* v 68% - KAMHNUYeckn maHndectHaa COVID-19 nHpeKkumna B HeaaBHEM NPOLLIOM
(megmnana aHen ot COVID-19 no nebtota MIS-A 28 aHen, IQR 20-36 aHen)

* MeJMaHa KoIMYecTBa BOBEYEHHbIX B NAaTO/IOTMYECKMIN NpoLecc opraHoB — 5
(MHTEpPKBAPTUNbHbLIN MHTEpBan oT 4 Ao 6)

* KJIMHNYECKN: nnxopaaKa — 96%, runoteH3na — 60%, KapananbHasa ANCOYHKUUA —
54%, amcnHos — 52%, anapesa — 52%

e v10/221 — cuHapom, nogobHbi bonesHn KaBacaku

* v 90% - MapKepbl CUCTEMHOIO BOCMnasieHUa U/uam Koaryionatmu

* medmaHa ANnTeNbHOCTU rocnuTanmsaumm — 8 aHen (IQR 5-12 aHen)

* 57% rocnutanusmposaHbl B OPUT, 47% TpeboBanun pecnmpaTopHOM NoaOePKKM
e 15/221 (7%) — HebnaronpuATHbIN Ucxon

Patel P. et al. JAMA Network Open 2021; 4:e2126456



JTabopaTtopHble nokasatenu npu MIS-A moryT
MMUTUPOBATb cencuc!

* NMPOKa/IbUNTOHUH YaCTO NOBbILLAETCA
Table 1 Lab investigation results on admission day npn MIS-A

e ObICTpana HOpMaan3aLUua

Lab value Admission day Reference range
MPOBOCMNaANUTENIbHbIX MapKepOoB noc/e
WBC (10°/1) 15 4-12.4 MHULMALUM UMMYHOMOZYNPYIOLLE
Platelet (10%/L) 122 130-400 Tepanuu noaTsepaaeT
Creatinine (mmol/L) 115 63.6-110.5 npeanonoxexune o MIS-A
AST (U/L) 53 5-34
ALT (UIL) 81 0-55 I
Direct bilirubin (umol/L) 35 0-8.6 R T
Albumin (g/L) 16 35-50 B i T s i i
C reactive protein (mg/L) 249 0-5 2 " “REEL
Ferritin (ng/mL) 4357 21-274 N k. S
D-dimer (mg/mL) 14 0-0.5 -
Procalcitonin (ng/mL) 9 0-0.1
Interleukin-6 (pg/mL) 90 0-7
ALT, alanine aminotransferase: AST, spartate aminotransierase; WBC, white blood cell L

Uwaydah A. et al. BMJ Case Rep 2021; 14:€242060



Cbinb Ha poHe MIS-A

‘ N\ ‘ | { L

CnunBaoLAACA MaKynsapHaa cbinb Ha cnuHe (A), npaBon pyKe (B) n xusote (C)

Malangu B. et al. Cureus 2020; 12:e11750



neacrtesmne MIS-A
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[MepmnopbuTtanbHasn CbiNb, BOBNEKAIOLLLAA BEPXHUE N HUXKHUE BEKMU,
bunatepanbHaa AnPPysHaa runepemma KOHbIOHKTUB (HEFTHOMHbIV
KOHBIOHKTUBUT) U NEPUOPanbHble U3MEHEHUA CIN3NCTOM

Lidder A. et al. American Journal of Ophthalmology Case Reports 2020; 20: 100875



[1BYCTOPOHHUM
KOHBIOHKTUBUT U
McyesaroLlas

anoddy3Han

NATHWUCTAA CbiMNb
npn MIS-A

Howard-Jones A. et al. MJA 2022; 216




JPUTEMATO3HAA NATHUCTO-
nanynesHaa Cbifnb Ha
ro/10Be, Wee, Ty/I0BULLE,
BEPXHUX KOHEYHOCTAX Y
naumeHta ¢ MIS-A

Vieira C. et al. European Journal of Case Reports in Internal Medicine 2020




[ eHepa/IM30BaHHAA
CbiNb Ha TyN10BULLE U
KOHEYHOCTAX
Bcneactsme MIS-A

Elouardi V. et al. Revista Espanola de Anestesiologia y Reanimacién 2022; 69: 43



AHHYNAPHbIXN BapuaHT cbinn npmn MIS-A

Moghadam P. et al. The American Journal of Medicine 2020



Table L Clinical characteristics of 6 patients with probable multisystem inflammatory syndrome in adults at 2 New York health centers between March 23,
2020, and December 18, 2020

Patients
Characteristic 1 2 3 + 5 6
Age (years); sex (M/F) 43; M 56; F 76; M 57; F 83 M 59; M
Comorbidities Former alcohol abuse ] Diabetes mellitus Tobacco use, COPD, Obesity, rheumatic None None
fatty liver disease hypertension, heart disease

congestive heart

Tanure
Days from onset of acute 16 32 19 32 27 49

COVID-19 symptoms
to MIS symptoms

Morphology of
mucocutaneous
findings

Abdominal symptoms

Neurologic signs/
symptoms

Severe cardiac illness

Hypotension/shock
requiring vasopressors

Minimum platelet count
(reference, 150-400
K/ul)

Maximum D-dimer
(reference <229
ng/mL)

Outcome

Morbilliform eruption
of chest,
extremities, and
back; nonexudative
conjunctivitis

Diarrhea

Encephalopathy

LV systolic
dysfunction, RV
strain, pericardial
effusion

Yes

145

1086

Discharged

Purpura of the neck;

Purpura of the arms

Petechiae of the

Retiform purpura of

Morbilliform eruption

necrosis of the and hands trunk, arms, and bilateral legs of the arms;
cheeks thighs retiform purpura of
the arms and hands
Diarrhea Diarrhea Diarrhea, abdominal Diarrhea, abdominal None
pain pain, nausea and
vomiting
Encephalopathy Encephalopathy Encephalopathy, new- Seizures Encephalitis

Pericarditis, RV
enlargement, RV
systolic dysfunction

Yes

129

1914

Expired

Ventricular
tachycardia, LV
systolic
dysfunction,
pericardial effusion

Yes

147

1077

Expired

onset upper and
lower extremity
weakness

Diastolic dysfunction,
RA enlargement,
pulmonary
hypertension

Yes

150

3228

Discharged

Global hypokinesia,
cardiomyopathy,
atrioventricular
conduction
abnormalities

Yes

66

2434

Expired

RV enlargement, PE

Yes

467

4452

Expired

COPD, Chronic obstructive pulmonary disease; LV, left ventricular; MIS, multisystem inflammatory syndrome; PE, pulmonary embolism; RA, right atrial; RV, right ventricular.

[emopparmyeckas
CbIMb KakK

npoasneHne MIS-
Ay 1L, NOXNIOro

Tannenbaum R. et
al. JAAD Int 2022



Table 1. Demographic, [aboratory, and clinical characterstics of 3 patients who had multisystem inflammatory syndrome after SARS-
CoV-2 immunization, Southem California, USA

Characlerigtic Patient 1 Patient 2 Patient 3

Age, ylsex 20 yiF 40 v 18 wiM

Race/ethnicity Hispanic/Latina Hispanic/Lating Aslan/Filipino

Underying conditions Asthma Depression, hyperdipidemia Asthma

Symploms Fever and rash for 3 d, diarrhea, 6 d of fevers, malaise, 3 d of fever, 2 d of abdominal B p pl y IVI I S —A
vomiting, cardiogenic shock, diarrhea, neck pain, pain, diarrhea, vomiting and e K M X Cn LI a FI X

acute renal failure headache, lethargy headachs

Tt L i i Y
iital vl signs " Ha, RR 20 broatnaimin, . 136/68 mm g, RR20  mm g, R 20 breaths/min, BO3MOXEH Nnocsie HeaaBHeU

temp 99.4°F, repeat temnp 101 4, breaths/min, temp 99.2°F, 02  temp 97.9°F, salz 97% on RA;

02 sats 99% on RA: BMI: 27.B5 sals 97% on RA: BMI: 28.85 BMI: 23.99
Treatment Vasopressors = 3d, IVIG 100 g,  Dexamethasone 6 mgid for _ IVIG 100 g, methylprednisolona Ba |-(|_||[/| Ha |_|I[/| NN pOTM B COVI D-19
methylprednisolone 1 gid for 3 10 d, ceftriaxona, 1 gfd for 3 d, anakinra 100
d, heparin, broad spectrum azithromycin, enoxaparin mgld for 3 d, broad-spectrum
antiblotics, remdasivir antibiotics, aspirin
Imaging TTE: normal LY, mildly reduced EKG: ST depressionand T TTE: normal LV size with mild
EF 45% which decreazed to wavea inversion in inferior to moderataly reducad EF

30%—35% the next day; chest leads; TTE: normal LV, EF:  40%—45%, right ventricle mildly
radicgraph: subtle bibasilar 50%~-55%: CT angiogram: no dilated with normal systalic

ground glass opacities pulmonary embolism, minimal function; chest radiograph: right Patient 1
ground glass opacities pleural effusion; CT abdomen Vaccine #1 MIS admission
and palvis: hepatomagaly,
splenomegaly, small ascites: Day -12 Day3
pericholecystic fluid; - A A
retroparitonaal adenopathy.
Length of hospital stay 8d 3d 9d MIS symptom onset
First vaccine 12 d before symptom onset 42 d before symptom onset 18 d before symptom onsat
Second vaccine NA 4 d before symptom onset NA Day0
Previously known COVID-19 Mo 34 d before symptom onset 43 d before symptom onset Patient 2
ci;ma MIS
Initial lab results {reference range) Vaccine #1 Vaccine #2 admission
Serum leukocytes, * 1,000/mal 323 113 T
(4.5-14.5) Day -42 Day -4 Day 6
Lymiphocytes absolute, 0.55 0.94 0.26
% 1,000/meL (1.5-6.8) ) > & S V.
T‘:ﬁé’mfﬁnﬁmﬁm 3175 1268 6.28 Acute COVID-19 MIS symptom
Platelets,  1,000/mcL 155 312 63 o L
{130—400) Day -34 Day 0
Coreaciive prowin, ol (<7.4) 78 1504 1855 Paticits
rotein, mgll (<7 . ! i
Ddimer, yig FEU/mL (<0.49) 3.01 1.15 3.44 Acute COVID-13 MIS: symptom
Farritin, ng/mL (17-168) 533 1,079.7 3,002 aoset Dnsat
Fibrimogen, mgfdL (218—441) 801 875 693 Day -43 Day 0
Troponin, ng/mL (<0.03) 154 0.37 0.06
BNP, pg/mL (<99) 1,498 672 106 * ® ® ®
Ijg':'r 'I:.Iuﬂl: Eﬂ? ) i&; 155;5 2;; Vaccine #1 MIS admission
ALT, LWL (=B3) 28 83 58 Day -19 Day 3
Procalcitonin, ng/mL (0.0=0.1) 160.92 0.01 4.41 Figure. Timeline displaying intervals between coronavirus (COVID-19) vaccine, acute COVID-19 symptom onset, and MIS symptom
SARS-COV-2 nucleocapsid Positive: Positive Positive onset in patients in California, USA. MIS, multisystem inflammatory syndrome.
lgG qualitative
SARS-COV-2 PCR Positive Positive MNegative
Blood culture Megative x 2 Megative x 2 Megative x 2 ; ; ; . .
Lk calim Negative Mot o Negative (after antiblotics) Salzman M. et al. Emerging Infectious Diseases 2021; 27:1944

Bacterial Gl PCR panal Meagative Mot dore MNeaative



Npyrne cnydam MIS-A, noTeHUMaNbHO

acCoOUMUPOBAHHbIE € BaKUuMHaunen npotmns COVID-19

* My*K4mnHa 30-Tn net, 22 gHA nocse BTopoun A03bl MPHK-0BOM BaKUUHbI
Pfizer/BioNTech, neTanbHbI1 Ucxon, OT KapAMOreHHOro LLOoKa BcaeacTeme
TAXeNon KapananbHON AncPyHKUUKM U npucoeanHenmna CMNOH

Grome H. et al. Emerging Infectious Diseases 2021; 27:2914

* MYX4uHa 46 net, 12 oHel nocne BBeAeHMNA aAeHOBUPYCHOM BaKLUMHbI
(Johnson&Johnson), nnxopagka, cbinb, BblpaxkeHHas cnabocTb, BbINOT B NepuKkapae,
NpoBOCNasnuTe/ibHble MapKepbl, paspelunsLlumecs nocne sesegeHms NKC

Bova C. et al. IDCases 2022; 27:e01411

* )XeHWMmuHa 22 net, 10 AHen nocne BBeAeHNA aAEeHOBUPYCHOM BaKLUMHDbI
(AstraZeneca), mmonepukapamnT, MMOMNaTUA, rFACTPOIHTEPUT, Cbifb; B aHAMHE3E —
6e3 COVID-19, neyeHue 2 mecaua (F'KC, BHUT, Toumnnsymab) c bnaronpmatHbim
KNMHUYECKUM NCXOO0M

Choi Y. et al. Emerging Infectious Diseases 2022; 28:411



JledeHne MIS-A

I Viinocycline

* O nTM N\afl b H bl e ﬂ O,ﬂ,XO,ﬂ,bl K Te pa ﬂ M M H e ] Piperacillinftazobactam
4 3yLI eHbl VY Intra\.r'::;iir?:linh::e globulin

W Methylprednisolone

A
o
O

o

o

* 6ONbLUIMHCTBO ONUCAHHbIX B IMTepaType
naumMeHToB OTBEYasI0 Ha OAUH UM HECKO/IbKO
13 cieytoLmMx BapmMaHTOB:

* [KC (oT 6 mr/cyT AeKcameTasoHa A0
meTuanpeaHmnsonoHa 250-1000 mr/cyT,
MHoraa 'KC HazHavYanncb CTyneH4aTo

30

(5] (4]
[e=] [{s]

Body temperature —jij-
]

nepopanbHO C NOCTENEHHOW OTMEHOWN) 5 ;

* BHUT (p03a AOCTOBEPHO He U3BECTHA, B S A
TARENDIX C/TyHaAX KypCcoBaA 2 I'/KI' B Miyamoto K. et al. Journal of Infection and Chemotherapy 2022; 28:99
TeyeHue 3-5 aHen)

* 6n1okaTopbl N1-6 (Tounnunsymab), NJ1-1 BbICTPbIN KAMHUYECKUIA OTBET C
(aHakuHpa) HOpManu3aumeln TemnepaTypbl 1

* nnasmadepes

NPOBOCMNA/INTE/IbHbIX MapPKepPOB
noareepxaaet anarHo3 MIS-Al




