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MULTISYSTEM INFLAMMATORY SYNDROME IN ADULTS: NEW INSIGHTS
INTO A RARE BUT SERIOUS COMPLICATION OF COVID-19
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Peztome. Ot 2019 . YoBEYECTBOTO BOAM HeyMOpHa Bopba ¢ naHaemusiTa, npeamssikaHa o1 SARS-CoV-2 supyc. PecnnpatopHust
AMCTPEC CUHOPOM € OCHOBHOTO KIMHWUYHO nposiBrieHne Ha COVID-19, npu KOMTO Hail-4ecTo Ce NoCTura MbITHO U3neKyBa-
He, HO HepsAKO MPUKNIOYBa NeTanHo. VHTepec 3a ChbBpemMeHHaTa MeaumuyHa NpeAcTaBnsaBa Manka rpyna oT nauyueHTy,
npu kouTo 3abonsBaHETO NepeucTpa Ao Mecewm, T.Hap. ,Long COVID”. ToBa CbCTOSHME Npeapasnonara 3a passnUTMeTo
Ha Makap 1 psgbK, HO KMBOTO3acTpaLLaBalLL, CUHAPOM, KOUTO Ce MaHUcheCTMpa U ONpesens kaTo e4HO OT Hal-Cepuo3HUTe
ycnoxHeHust Ha SARS-CoV-2 nHeKUms, a MMEHO MyNTUCCTEMEH Bb3nanuTeneH CHApOM npu Bb3pacTHu (MIS-A). 3a
MbPBY MbT TO3M CUMHAPOM BeLLe onucaH Npy AeLia U HapeyeH MynTUCUCTEMEH Bb3nanuTeneH cuHapom npu geua (MIS-C).
3acerHartata nonynauus ca nauneHTy = 21 roauHu, He3aBMCMMO OT NONoBaTa NPUHAANEXHOCT. BbNpekn MHOXECTBOTO
Npoy4BaHusi, KNMHUKO-NabopaTopHM M AeMorpadck aHanu3m BCe OLLE ChLUECTBYBAT Pa3HOrMacus Mo OTHOLIEHWE Ha
4ecToTa Ha pas3npocTpaHeHue, NaToreHe3aTa 1 AUarHoCTUYHO-TEPANEBTUYHNS anropuTbM Ha NOBefeHWe Npu Te3un 6o-
nHu. LienTa Ha HacTosiLaTa cTaTis € ja cucTeMaTuaunpa HaTpynaHus OnuUT W NO3HaHWS, KaKTO W 1a IEMOHCTPUPA TSXHOTO
MPUNOXEHNE B KNMHWYHATA NPaKTHKA.

KntouoBu aymu: SARS CoV-2 uHdekLms, MynTUCUCTEMEH Bb3NanuTeneH CUHAPOM Npy Bb3pacTHU
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Abstract. Since 2019, humanity has been relentlessly fighting the pandemic caused by the SARS-CoV-2 virus. Respiratory distress
syndrome is the main clinical manifestation of COVID-19, which often results in full recovery but can also end fatally. Of
interest to modern medicine is a small group of patients in whom the disease persists for months, known as “Long COVID.”
This condition predisposes to the development of a rare but life-threatening syndrome, manifested and defined as one
of the most serious complications of SARS-CoV-2 infection — multisystem Inflammatory Syndrome in Adults (MIS-A).
This syndrome was first described in children and called MIS-C (Multisystem Inflammatory Syndrome in Children). The
affected population consists of patients = 21 years old, regardless of gender. Despite numerous studies, clinical-laboratory
and demographic analyses, there are still disagreements regarding the frequency of occurrence, pathogenesis, and
diagnostic-therapeutic algorithm for these patients. The purpose of this article is to systematize the congested experience
and knowledge, as well as to demonstrate their application in clinical practice.
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BbBEOQEHMUE

COVID-19 e 3abonsiBaHe, KOETO Ce Npean3BUKBaA
or SARS-CoV-2 Bupyc. 3a nbpBM NbT CBETHLT Ce 3a-
nosHa c To3m Bupyc npes gekemspu 2019 ., korato 6e
OTKpUT B YxaH (Kutan), cneq KOeTo ce pasnpocTpaHu
C MHOro 6bp3u TeMnoBe 1 3acerHa Lenusi CBAT, KaTo
npeanssuka naHaemus [1]. Mo gaHHM Ha CeeToBHaTa
3gpaBHa opraHmsaumsa (C30) kbm 26 anpun 2023 r.,
Hag 760 mMrH. gywm B cBeToBeH mMawab ca bunu gu-
arHoctuumpann ¢ COVID-19, kaTo camo OBe rognHu
Nno-paHo NauMeHTUTE C MONOXUTENHM TECTOBE Ca Ha-
Ooposieanu 121 mnH. Mo akTyanHu gaHHu Ha C30 po
HaCTOSALLMA MOMEHT MOYTM 7 MIH. AylKn ca 3aryounu
bopbata c TO3n HOB cBeTOBEH Ou4Y [2]. Bbnpeku ye
CMBPTHOCTTa Npu nauueHtTuTe e okono 2,5%, 19 ce
nosvwasa A0 16,6% npu Texko OOMHM naumeHTn ¢
npuapyxasaium 3abonasaHus [3]. Han-yecTto 3acerHa-
Ta nonynauus nauueHTn ca Tesm C XpOoHU4Hu Genog-
pobHKN 3abonsaBaHUA, XPOHUYHO ObOPeYHO 3abonsiBa-
He, MMYHOKOMMPOMETUPaHN MauueHTn — guabetnum,
OHKOIOMMYHO 60rHK, NaLMeHTU CbC CbpAEYHO-CbO0BMU
3abonsiBaHUSA, Npy KOUTO KIMHWYHATa M3sBa Ha 3abo-
ngBaHETO e Han-MaHudecTHa.

KnuHuyHo COVID-19 npotuda ¢ ocTbp pecnupa-
TOpPEeH OuCTpec cuHapoM. HopmanHaTa eBonioums Ha
3abonsBaHeTo BKMNOYBA pecnmpaTopHa cMMnToMaTuka
npegumMHo oT cTpaHa Ha ropHute (80%) u no-psako ot
cTpaHa Ha gonHute (15%) amnxatenHn nbtuwa. Okono
5% oT nHdekTnpaHmTe obaye pasBmBaT TEXKN HOPMMU,
C HeoBXOAMMOCT OT HeVHBa3uBHa/MHBa3WBHa BEHTU-
naumus n HepsiAKo npuknoyBat artanHo [4].

KntouoBa pons B natoreHe3ata Ha COVID-19 urpa-
a1t ACE2 peuenTtopute. Te Han-4ecTo ce ekcripecupaTt
B anBeonounTuUTE, HO CbLLO Taka 1 B KapanMoMUoLnTn-
Te, kouto SARS-CoV-2 nsnonsea 3a MHTpaLenynapHa
neHeTpauus. TakmBa ca gokasaHu U B YepeH Apob, 6b-
Opeun, YepBa 1 MO3bK. XMNneppeakTMBHOCTTa HA UMYH-
HaTa cucTema, xapaktepusumpaiia ce C LUUTOKMHOBA
Oyps, onpegens BUCOKUSA MPOLEHT Ha 3abonaemocT u
CMBPTHOCT Npu nauneHtn csc SARS-CoV2. Ta Bkntou-
Ba TNFa u IL-6, kakTO 1 numdoneHns Ha T-KneTkuTte,
OTHOCUTENHA MHTEPdEPOHOBa PE3NCTEHTHOCT U yBe-
nnyaBaTt pyucka OT BTOPUYHU MHEKUun. Tasm LUTOKMU-
HoBa Oypsi onpefens BTopata ¢asa Ha 3abonsiBaHETO
cbc SARS-CoV2, npu KOSITO HacTbMBa KITMHUYHO BIO-
LaBaHe u JeKoMMneHcauus, crnegpaliy MbpBOHaYanHo
Bb3CTaHOBsIBaHe, 0bnkHoBeHO ~10 oHU cned Hayano-
TO Ha cumnTomuTe [5, 6]. PeayntaTbT € MynTuopraHHa
yBpeda u nopaau tasu npuduHa gHec COVID-19 ce
pasrnexga kato 3abonsiBaHe Ha Lenus opraHusbM [7].

Bbnpeku 4ye npu npeobnagaBaiiata vact oT 60-
NHUTE HacTbMNBaA MbfHA KOHBaNecueHuns, To npu 25%
OT 3apaseHuTe ce HabnwogaBaT MOCTakyTHM nocren-
CcTBUSA, Hapuyanm owe ,Long COVID-19% ocobGeHo

INTRODUCTION

COVID-19 is a disease that is caused by the SARS
CoV-2 virus. The world first clashed with this virus in De-
cember 2019, when it was discovered in Wuhan, Chi-
na, after which it spread at a very high rate and affected
the whole world, causing a pandemic [1]. According to
data from the World Health Organization (WHO), as of
April 26, 2023, more than 760 million people worldwide
have been diagnosed with COVID-19, and just two
years earlier, patients with positive tests were just 121
million. According to current WHO data, almost 7 mil-
lion people have lost the fight to this new global threat
[2]. Although patient mortality is about 2.5%, it rises to
16.6% in critically ill patients with comorbidities [3]. The
most frequently affected patient population are those
with chronic lung diseases, chronic kidney disease,
immunocompromised patients — diabetics, oncologi-
cal patients, patients with cardiovascular diseases, in
which the clinical manifestation of the disease is most
manifest.

Clinically, COVID-19 presents with acute respira-
tory distress syndrome. The normal evolution of the
disease includes respiratory symptoms mainly from the
upper (80%) and less often from the lower (15%) re-
spiratory tracts. About 5% of those infected, however,
develop severe forms, with the need for non-invasive/
invasive ventilation and often end fatally [4].

ACE2 receptors play a key role in the pathogen-
esis of COVID-19. They are most often expressed
in alveolocytes, but also in cardiomyocytes, where
SARS-CoV-2 uses them for intracellular penetration.
These have also been discovered in the liver, kid-
neys, intestines and brain. The hyperreactivity of the
immune system, characterized by a cytokine storm,
determines the high morbidity and mortality rates in
patients with SARS-CoV2. It includes TNFa and IL-
6, as well as T-cell lymphopenia, relative interferon
resistance, and increase the risk of secondary infec-
tions. This cytokine storm defines the second phase
of SARS-CoV-2 disease, in which clinical deteriora-
tion and decompensation occur, following initial re-
covery, typically about 10 days after symptoms onset.
[5, 6]. The result is a multi-organ damage, and for this
reason, today, COVID-19 is seen as a disease of the
whole organism [7].

Although the majority of patients fully recover,
25% of those infected have post-acute complica-

tions, also called “Long COVID-19”, especially in
hospitalized patients, which are usually manifested
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Npv XOCNUTaNM3npaHn naumeHTn, kato obMKHOBEHO ce
nposiABaT C ymopa, rmaBobonue, AUCMNHes, HapyLle-
HWS1 HA CbHSI 1 cTaBeH OOMKOB CMHAPOM, KOUTO Morat
aa nepcuctmpar go meceum [8]. MNo-octpo n cepmnos-
HO nocneacTene Ha 3apassiBaHeTo ¢ SARS-CoV-2 6e
ONUCaHo 3a NMbpPBU NbT NpU Aela, NPeacTaBsam ce
no nogobeH HauMH Ha Bonectta Ha KaBacaku (KD) u
TOKCUYEH LUOK CMHAPOM [9], HapeyeH MynTucucTemMeH
Bb3nanuteneH cuHapom npu geua (MIS-C) [10-14], a
cnep ToBa CbCTOsIHMETO 6 onncaHo 1 Npu Bb3pacTHU
(oedmHmpanu kato = 21 roguHn) (MIS-A) [10].

MynTUCUCTEMHUAT Bb3nanuTeneH CUHAPOM npu
Bb3pacTHu (MIS-A) e psiako, NOCTUHMEKLMO3HO 1 MNo-
TEeHUManHo onacHo 3abornsiBaHe, KOETO ce pa3BuBa
kaTo ycrnioxHeHue npu COVID-19. To ce nposieaBa 4-6
ceaMmun cnep npekapaHa mHgekums ¢ COVID-19,
KaTo HaW-4ecTo ce 3acsiraT Mragu nauueHTn n Tesu
Ha cpefHa Bb3pacT [15]. MIS-A e xunepuHdnamaro-
pPeH CUHAPOM, C NonuopraHHo 3acdraHe. [Npu noeeyve-
TO OT 3apaseHute cbc SARS-CoV-2, ocBeH Tpecka u
MUanruum, ca Hanumue n MHOXeCTBO eKCTpanyrMoHanHu
NPOsIBU KaTo raCTPOMHTECTUHANHN, CbpPAEYHO-CbA0BM
(CC) n HeBponornyHm [16].

MIS-A Bce oule He e fobpe Npoy4yeH 1 ca Heobxo-
AVMU MHOXECTBO KITMHMKO-Hay4YHU U3CcrneaBaHus n ap-
ryMEHTH, 3a Aa ce onpefensT NpUYMHUTE, PUCKOBUTE
dakTopu 1 onumuTe 3a nedveHue. MIS-A e onncaH 3a
NbpBU NbT B NuTepatypata npes asryct 2020 r. [17] u
B xoga Ha naHgemusta ¢ COVID-19 ca goknagBaHu
owe cnyyan. Bbnpeku 4ye CblUeCTBYBAaT MHOXECTBO
HEen3BeCTHU, BaXXHO € 3apaBHUTE cneuynanuctu ga onb-
AaT 3ano3HaTn C KNuHWYHaTa npeseHtauusa Ha MIS-A
W [a ro BkMwoyaT B AudpepeHumanHata gnarHocTuka
Ha MauMeHTM CbC CKOpOLUHA UNKN TeKylla MHGEKUns
¢ COVID-19. Llenta Ha Tasu ctatust e ga ce Harnpa-
BW npernej Ha CbCTOSIHMETO Ha MO3HaHWMATa OTHOCHO
MIS-A, ¢ doKyc Bbpxy enngemuonornsara, natousmn-
onorusTa, KnMHU4HaTa npeseHTauus, AnarHocTukaTa,
Ne4YeHNEeTo M NporHo3ara, KakTo U fa ce npeacraBu
KNMHWYEH CryYan OT npakTukara.

Ennpgemunonorusa

MIS-A e goknagBaH BbB BCUYKM reorpaddcku perun-
oHu, BkntountenHo CALL, Espona, Asus n tOxHa Ame-
puka [18]. CUHOPOMBT € onMcaH BbB BCUYKM Bb3PacTo-
BV Fpynv M Npu ABaTa Mona, HO BCbLUIHOCT ce cpeLla
Har-4yecTo Mpu MnNagu nauueHTn. Cropen pasnuyHu
nUTEpPaTypHN U3TOYHMLM, YecToTaTa My Ha pasnpocTpa-
HeHe Bapvpa B TBbpAe LWMPOKN rpaHnum — 0.2%-11.7%
npu 6onHnte cbe SARS-CoV-2, a CMbpTHOCTTA, CBbP-
3aHa C Hero, e cpaBHUTENHO BMcoKa U goctura 35,3%
[18, 19]. KaTo ocHoBeH npeaukTop 3a nosiea Ha MIS-A
M Ha NOBULLEHA CMBbPTHOCT Ce NOCOYBa OTHOLLEHMETO
naktat gexugporeHasa/numcoumntn (LDH/lymphocyte
ratio — LLR). YctaHoBeHO e, 4Ye npu HMBO Ha LRR Hag

by fatigue, headache, dyspnea, sleep disorders,
and joint-pain syndrome and which can persist for
months [8]. A more acute and serious consequence
of SARS-CoV-2 infection was first described in
children presenting similarly to Kawasaki disease
(KD) and toxic shock syndrome [9]. It was initially
called multisystem inflammatory syndrome in chil-
dren (MIS-C) [10-14], but similar condition was then
also described in adults (defined as = 21 years)
(MIS-A) [10].

Multisystem inflammatory syndrome in adults
(MIS-A) is a rare, post-infectious and potentially dan-
gerous disease that develops as a complication of
COVID-19. It appears 4-6 weeks after a past infection
with COVID-19, with young and middle-aged patients
most often affected [15]. MIS-A is a hyperinflammato-
ry syndrome with multiorgan involvement. In most of
those infected with SARS-CoV-2, in addition to fever
and myalgia, there are also numerous extrapulmonary
manifestations, such as gastrointestinal, cardiovascu-
lar (CV) and neurological symptoms [16].

MIS-Ais still insufficiently investigated, and a lot of
clinical research and arguments are needed to deter-
mine the causes, risk factors and treatment options.
MIS-A was first described in the literature in August
2020 [17] and more cases have been reported during
the COVID-19 pandemic. Although many unknowns
exist, it is important that healthcare professionals be-
come familiar with the clinical presentation of MIS-A
and include it in the differential diagnosis of patients
with recent or ongoing COVID-19 infection. The aim
of this article is to review the state of knowledge re-
garding MIS-A, focusing on epidemiology, pathophys-
iology, clinical presentation, diagnosis, treatment and
prognosis, and to demonstrate a clinical case from
practice.

Epidemiology

MIS-A has been reported in all geographic re-
gions, including the United States, Europe, Asia,
and South America [18]. The syndrome has been de-
scribed in all age groups and in both sexes, but in fact
it occurs most often in young patients. According to
various literature sources, its prevalence varies with-
in very wide limits — from 0.2% to 11.7% in patients
with SARS-CoV-2, and the mortality associated with
it is relatively high and reaches up to 35.3% [18, 19].
The lactate dehydrogenase/lymphocyte ratio (LDH/
lymphocyte ratio (LLR) is indicated as a main predic-
tor of occurrence of MIS-A and increased mortality.
It was found that at a level of LRR above 0.24 it is a
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0,24 e npegukTop 3a pas3BuTnETO Ha MIS-A, ¢ 4vyBCT-
BuTenHoct 70% u cneundunyHocT 65,2%. MNpy HMBa Ha
LRR Hag 0,24, puckbT OT pasBUTUETO Ha TO3M CUHAPOM
e ¢ 3,64 nNo-B1COK NbTU B CPaBHEHME C TE3M C HMBA Ha
LRR 0,24 nnn no-Hucku. Mpu naunentnte ¢ MIS-A H1BO
Ha LRR Hap 0,32 npenckassa no-BUCOKa CMbPTHOCT CbC
78% 4yBcTBUTENHOCT M CbC 70% cneumduyHocT [19].

MaTtocdmanonorus

MaTtodumsnonornara Ha MIS-A 0o momeHTa Bce
oule He e HanbfHO sicHa. CbluecTByBaT MHOXECTBO
TEOpMM 3a Bb3HMKBAHETO Ha CUHOPOMA, KaTo Ha-
npuMep HanuMymMeTo Ha BUPYIMEHTHW CynepaHTUreHu
(,5-NpOTENH®); aBTOMMYHHa MONeEKynspHa MUMU-
Kpusd, oTKkpuTa npu nauneHTtn ¢ MIS-C meceun cneg
na3nexkyBaHe; HannymMe Ha akTMBUPAHU MMYHHMW KNeT-
kv cnep npebonenyBaHe; NpoabinkaBalla nHekums
ot SARS-CoV-2 [10, 20, 21]. Han-gobpa n Han-Ha-
y4YHO 06OCHOBa Teopus 3a natodusnonornaTa e ak-
TUBMPAHETO 1 yBENUYaBaHETO Ha Makpodarmte ypes
aHTuTano-3asmcumoto ycunsaHe (ADE). ADE ce Ha-
frtogaBa npy MHOXECTBO BUPYCHU MHAEKLUK, BKITHO-
YMTEMNHO TakMBa C PECNUPATOPEH CUHLMTUANEH BU-
pyc (RSV), mopbunu, a npu geHra Bupyca ce CMsTa,
Yye CTOM B OCHOBAaTa Ha natoreHesaTta Ha AeHra XxeMo-
parudHaTta Tpecka. MexaHuambT Ha ADE e sBneHue,
npu KOETO CBbP3BAHETO Ha BMpyca CbC cybonTuman-
HU aHTUTena yrnecHsBa HaBnM3aHeTO My BbB (aro-
umTuTe Ypes peuentopa Fc Gamma (Fcyrlla), koeto
ce nocriefBa oT BUpycHa pennukauus. ToBa OT CBOS
CTpaHa BoAM A0 0CBOOOXAaBaHETo Ha NponHdiama-
TOPHU LIMTOKUHUN, KAKTO U 4O Pa3BUTUETO Ha MMYHHMU
KOMMNEKCU, KOUTO AOMBbIIHUTENHO NOTeHUMpaT Bb3-
nanenueto [22, 23]. Bbnpekn ye go momeHTta ADE
He e HabnogaBaHO KIIMHUYHO NPU perHEEKTUPaHK
nauneHTn ¢ pasnuyHn wamose Ha SARS-CoV2, cb-
LecTByBa peaneH pUck oT pasBUTUETO MY, UMaNKU
npenBua nNpPOrpecuMBHUTE MNPOMEHU B S-npoTeunHa
Ha oTaenHuTe wamoBe Ha SARS-CoV2. ToBa moxe
Ccblo Aa obsicHM Bpb3kaTa Mexay BakcMHauusita u
pa3BuTMeTo Ha MIS-A [24].

KnnHuyHa usasa

Cumntomnte Ha MIS-A ca pasHoobpasHu. Cno-
pen LleHTbpa 3a KoHTpon Ha 3abongaBaHuaTa Ha CALL
(CDC) [https://www.cdc.gov/mis/mis-a/hcp.html] oba-
ye CbCTOSHMETO ce AednHupa npu nuua = 21 roamHu,
KOMTO Ca XocnuTanuavpaHu 3a = 24 yaca unuv ca cbC
3abonsBaHe, 3aBbPLUNIIO NETAITHO, U KOUTO U3MbITHS-
BaT CMNegHUTE KIMHUYHM 1 nabopaTopHM KpUTEpUMU.
BonHuTe He TpsibBa ga umaTt no-BeposiTHa Apyra au-
arHosa, KoATo ga obsAcHuM 3abonsiBaHeTo um (Hamp.
DakTepuaneH cencuc, eksauepbaums Ha XPOHMYHO
30paBHO CbCTOSHKE):

predictor of the development of MIS-A, with a sensi-
tivity of 70% and 65.2% specificity. With LRR levels
above 0.24, the risk of developing this syndrome is
3.64 times higher compared to those with LRR levels
0.24 or lower. In patients with MIS-A, an LRR level
above 0.32 predicts higher mortality, with 78% sensi-
tivity and 70% specificity [19].

Pathophysiology

The pathophysiology of MIS-A is still not fully un-
derstood. There are many theories about the origin of
the syndrome, such as the presence of virulent supe-
rantigens (“s-protein”); autoimmune molecular mimicry
detected in MIS-C patients months after cure; pres-
ence of activated immune cells after relapse; ongoing
infection by SARS-CoV-2 [10, 20, 21]. The best and
most scientifically sound theory of its pathophysiology
is the activation and increase of macrophages by anti-
body-dependent enhancement (ADE). ADE is seen in
numerous viral infections, including respiratory syncy-
tial virus (RSV), measles, and dengue virus, which is
thought to be the basis of the pathogenesis of dengue
hemorrhagic fever. The mechanism of ADE is a phe-
nomenon in which binding of the virus to suboptimal
antibodies facilitates its entry into phagocytes via the
Fc Gamma receptor (Fcyrlla), which is followed by viral
replication. This, in turn, leads to the release of proin-
flammatory cytokines, as well as the development of
immune complexes that further potentiate inflammation
[22, 23]. Although ADE has not been observed clini-
cally in patients reinfected with different SARS-CoV-2
strains to date, there is a real risk of developing one,
given the progressive changes in the S-protein of indi-
vidual SARS-CoV-2 strains. This may also explain the
association between vaccination and the development
of MIS-A [24].

Clinical manifestation

The symptoms of MIS-A are variable. But accord-
ing to the US Center for Disease Control (CDC) [https://
www.cdc.gov/mis/mis-a/hcp.html] the condition is de-
fined in individuals = 21 years of age who are hospi-
talized for = 24 hours or have a fatal illness and who
meet the following clinical and laboratory criteria. Pa-
tients must not have another diagnosis more likely to
explain their iliness (eg, bacterial sepsis, exacerbation
of a chronic medical condition):
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. KN"UHUYHM KpuTepum

CyGeKkTMBHO Tpecka WMnvM OOKYMEHTMpaHa Tpecka
(= 38,0° C) 3a = 24 vyaca npeau xocnutanusauusara®
UNn Npes NbpBUTE TPU OHM OT XOCMUTanM3auuata® u
NnoHe Tpu OT CrneaBalLMTe KIUHUYHU KPUTEPUN, KOUTO
ca ce MOsIBUNKU npeau xocnutanuaauusaTa unu npes
NbpBUTE TPWU OHWU OT NpuMemaHeTo B GonHuua*. MNoHe
eOuH oT TaX TpsabBa Aa € OCHOBEH KIMMHUYEH KPUTEPUN.

A. OCHOBHU KITUHUYHU Kpumepuu

1. Texko cbpaeyHo 3abonsiBaHe. Bksroysa: Mu-
okapdum, nepukapOum, Ounamauyusi/aHespusma Ha
KOpOHapHa apmepusi ufiu Hoeoriosieusia ce OecHOoKa-
MepHa unu negokamepHa oucgyHkuus (JIKN® < 50%),
I/l cmeneH AV 6r0kK unu kamepHa maxukapousi (3a-
6enexka: cbpOeyeH apecm CaMOCMOSIMEIHO HE U3-
MbJIHA8a MO3U Kpumepud).

2. O6pMB 1 HETHOEH KOHIOHKTUBUT.

B. Bmopu4HU KNUHUYHU Kpumepuu

1. HoBonosiBunu ce HEBPONOMMYHN CUMMITOMM U KN~
HUYHM Genesun. Bkrroyea: eHuegbanonamusi rpu b6orneH
6e3 npedwecmeauio KOeHUMUBHO HapyuleHUe, ebp4yoee,
beresu Ha MeHUHzeaslHo Opa3HeHe unu rnepughepHa He-
gporiamusi (8Kmo4UMeHo cuHOpom Ha Guillain-Barré).

2. Lok unun XMnoToHWs!, KOSITO HE Ce ObIDKN Ha Te-
panus (Hanp. cegnpaHe, 6bOpeyHa 3aMecTuTenHa Te-
panus).

3. KopemHa 6orika, noBpbliiaHe unv anapusi.

4. TpomboumnTonenuns (bpon Tpombouutn < 150
000/mL)

Il. TabopaTopHu goka3aTencrTBa:

Hannune Ha nabopaTopHu JoKasaTerncTea 3a Bb3-
nanexue n 3a SARS-CoV-2 nHdekuus.

A. lNoBuLIEHN HMBA Ha NOHE OBa OT CNnegHuTe Te-
ctoBe: C-peakTMBeH npoteuH, deputuH, IL-6, CYE,
procalcitonin.

B. Mo3ntneeH 3a SARS-CoV-2 TecT 3a HacTosLa
unm ckopowHa uHdpekuns 4dpesd RT-PCR, eponorus
WIN @aHTUTEHEH TECT.

Moutn BcuukM naumeHTn ¢ MIS-A ca ¢ debpunHa
Temnepartypa, gocturawo go 39° C. Hag 50% ot T1ax
ca ¢ avapueH cuHgpomM. MHoro xapaktepeH Gener ca
KOXXHO-NMraBMYHUTE N3MEHEHWSI, KOUTO ce Habnogasat
npu 57,8% OT TAX 1 BKNIOYBAT: ABYCTPAHHA KOHIOKTU-
BanHa MHEKUMsSI UIN KOHIOHKTUBWT; S13BM U 3a4epBsiBa-
He Ha yCTHa nuraBuua, MOA4YTW 3a4epBEHU HamnyKaHu
YCTHU; 00puB MO koxata (andy3eH makyrnonanynapeH
U epuTeEMaTo3eH, 3acdrall, NpeaMMHO Topca, ropHUTe
KpamH1LUM 1 nanmapHW NOBbPXHOCTW) UIN S3BKU O Ne-
pUdEPHN FrAHTPEHN; epuTEMA M U3NIOLLBAHE Ha ANaHn 1

*Te3n KkpuTepuun TpabBa Oa ca Hanuue A0 Kpas Ha 3-Tua OeH OT
OONHMYHUS NPECTON, KaTo gaTaTa Ha XocnuTanusauusita ce cuuTa
3a 6onHuyeH geH 0.

I. Clinical criteria

Subjective fever or documented fever (= 38.0° C)
for = 24 hours before hospitalization* or in the first
three days of hospitalization and at least three of the
following clinical criteria that occurred before hospi-
talization or in the first three days of hospital admis-
sion*. At least one of these must be a primary clinical
criterion.

A. Primary clinical criteria

1. Severe heart disease: Includes myocarditis,
pericarditis, coronary artery dilatation/aneurysm or
new-onset right ventricular or left ventricular dysfunc-
tion (LVEF < 50%), Il/lll degree AV block or ventricular
tachycardia. (Note: cardiac arrest alone does not meet

this criterion).
2. Rash and non-purulent conjunctivitis.

B. Secondary clinical criteria

1. New onset neurological symptoms and clinical
signs. Includes encephalopathy in a patient without
prior cognitive impairment, seizures, signs of menin-
geal irritation, or peripheral neuropathy (including Guil-
lain-Barré’s syndrome).

2. Shock or hypotension not due to therapy (eg,
sedation, renal replacement therapy).

3. Abdominal pain, vomiting or diarrhea.

4. Thrombocytopenia (platelet count < 150,000/ mL)

Il. Laboratory evidence:

Presence of laboratory evidence of inflammation
and of SARS-CoV-2 infection.

A. Elevated levels of at least two of the following
tests: C-reactive protein, ferritin, IL-6, ESR, procalci-
tonin.

B. Positive SARS-CoV-2 test for current or recent
infection by RT-PCR, serology, or antigen test.

Almost all patients with MIS-A have a febrile tem-
perature reaching 39° C. Over 50% of them have
diarrheal syndrome. A very characteristic sign is
skin-mucosal changes, which are observed at 57.8%
of them and include: bilateral conjunctival injection or
conjunctivitis; ulcers and redness of the oral mucosa,
swollen red chappy lips; skin rash (diffuse maculo-
papular or erythematous, mainly affecting the torso,
upper extremities, and palmar surfaces) or ulcers up
to peripheral gangrenes; erythema and desquama-
tion of the palms and soles, “COVID fingers” — swell-

*These criteria must be present by the end of the 3rd day of
hospital stay, with the date of hospitalization considered as
hospital day 0.
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xoauna, “COVID npbcTn” — nogyBaHe 1 OLBETSABaHE Ha
NPbCTUTE B PO30BO, YEPBEHO UIN MMIIABO, MOHSIKOra C
3a4yepBsiBaHe Ha NPBLCT C NEepUyHreanHa AeckBamauus,
OTOK Ha Kpakata u pbuete [15]. Opyrn Yecto cpeLlanHu
CUMMTOMW ca kopemHata 6onka npu okono 40,6%, Mu-
anrum B 39,1% v raeobonue B 25% [25].

Esontoumata Ha MIS-A e cpaBHUTEnHO 6bp3a,
KOETO npaBu TE€3N NauMEHTU USKITHOYUTENTHO PUCKOBW.
CbCTOSHMETO MM MOXe Ada ce BMOLWKM 3a OHU A0 Ya-
COBe Mnopaan AMHaMUYHOTO YBpEeXaaHe Ha Cbpaed-
HaTa OYHKUMS W PasBUTUETO Ha KapAMOrEHEH LUOK.
ToBa MHOro 4ecTo Hamara MeauUMHCKUTE TPUKU Npu
TAX Ja Ce M3BbpLUBAT B UHTEH3MBHU oTaeneHus. MNpu
46,1-58,5% oT TAX ce Hanara BKM4YBaHE Ha UHOTPOr-
Ha MeauvKauusi, Makap 1 psgKko Npy HAKOM ce Hanara
UMNNaHTUpaHe Ha UHTpaaopTeH GanoHeH KOHTpanyn-
caTop, KaKTo 1 eKkcTpakoprnopanHa MeMOpaHHa OKCU-
reHaums (ECMO) [15, 25, 26]. TpaHcTOpakanHa exo-
kapanorpadgus (TTE) e 3naTeH cTaHgapT 3a OUeHKa Ha
cbpaedHaTa pyHKums npu Tesm nauneHTtu. MNpn 81% ot
cnyyanTte ce Habniogasa GMBEHTPUKYNApPHO 3acsiraHe
[25]. MuTepeceH dakT e, ye n npu MIS-A, n npn SARS-
CoV-2 ce HabntogaBa MMOKapauT, HO eHOOMUOKapa-
HaTa Guoncusa He paskpuBa NMO3UTMBHOCT Ha S-npoTe-
WH npu MIS-A, 3a pa3nuka OT NPeaxoXaaLloTo OCTPO
WMH(EKLMO3HO cbeTosiHMe [27]. OcTtpata cbpaevHa
ancdyHkums obave moxe fa Obae Texka. B cepusi ot
crniyyau cpefHaTta neBokamepHa pakunst Ha uatnac-
kBaHe (LVEF) Hamansea no 35%, kato > 70% ot na-
umeHtute ¢ MIS-A umar LVEF <50% [ 25, 27] Cuuta
ce, Ye Tasu cbpaeyHa aucdyHkums sasucu ot IL-6 n no
TO3W Ha4MH Bb3NaneHNeTo MoXe Aa AoBeae [0 3alle-
MeTsABaHe Ha MuMokapaa. BaxHo e, ye yecto uma 6bp-
30 M MbJIHO Bb3CTAHOBSABAHE Ha CbpAeyHaTa PyHKUUA
0e3 nocnencTens ¢ NOAXOAALLO neyenne [26, 28].

Mo oTHoweHre Ha nabopaTopHaTta KOHCTenauwus,
BCE OLUe NUMCBAT KaTeropmyHn MarHOCTUYHM NnoKasa-
Tenu npu naumeHTn ¢ MIS-A. Hanpumep npokanuuto-
HUHBLT € NeNTUAEH NPeKypcop, KOWTO € AMarHOCTUYEH
N nporHoctuyeH Guomapkep npu SARS-CoV-2. Ton
MHOro gobpe kopenvpa ¢ TeXecTTa Ha 3abonsiBaHeETO
N MOXe [a noAckaxe 3a 1M3xoda OT Hero, KakTo 1 3a
noanexatia 6akrepmanHa nHgekumnsa. Ton e no-4yBsCT-
ButerneH ot CRP u IL-6 B xoga Ha gmnarHoctukata Ha
COVID-19. 3a cwxaneHue obadve, ToBa € buomepkep,
KOWTO MHOrO FIECHO Ce MOBMUSIBA M OT APYrn CbCTOS-
HWS, KaTO KapAWOreHeH LOK, opraHHa AMCEYHKUMSA
N aBTOMMYHHO 3abonsBaHe. KaTto TakbB, TOM MOXe
na 6boe hanwmeo noBuweH B ycrioBuata Ha MIS-A
N He e ACHO fanu npegnara nogobHa AonbrHWUTENHA
NPOrHOCTUYHA MHAOPMALUS, KaKTO NPU MHAEKLMSA CbC
SARS-CoV-2 [29, 30]. B cepus ot cnyyaum, BKntoyBaLLa
neset nauueHtn ¢ MIS-A, cpegHuaT cepymeH PCT e
6,91 ng/mL, kaTo ca oTbensisaHu ABa crny4yas Ha CTON-
HocTu > 80 ng/mL [31]. Heobxognmu ca gonbrHUTENHU

ing and coloring of the fingers in pink, red or purple,
sometimes with reddening of the extremity with peri-
ungual desquamation, edema of the feet and hands
[15]. Other common symptoms are abdominal pain
in about 40.6%, myalgia in 39.1% and headache in
25% [25].

The evolution of MIS-Ais relatively rapid, posing
these patients at extreme risk. Their condition can
deteriorate over days to hours due to the dynam-
ic impairment of cardiac function and the develop-
ment of cardiogenic shock. This very often requires
their medical care to be carried out in intensive
care units. In 46.1-58.5% of them, it is necessary
to initiate inotropic medications, although rarely in
some it is necessary to implant an intra-aortic bal-
loon counterpulsator, as well as extracorporal mem-
brane oxygenation (ECMO) [15, 25, 26]. Transtho-
racic echocardiography (TTE) is the gold standard
for assessing cardiac function in these patients.
Biventricular involvement was observed in 81% of
all cases [25]. An interesting fact is that in MIS-A, as
well as in SARS-CoV-2, myocarditis was observed,
but endomyocardial biopsy did not reveal positive
S-protein in MIS-A biposies, in contrast to the pre-
ceding acute infectious state [27]. Acute cardiac
dysfunction, however, can be severe. In one case
series, the mean left ventricular ejection fraction
(LVEF) decreased to 35%, with > 70% of MIS-A pa-
tients having an LVEF < 50% [25, 27]. This cardiac
dysfunction is thought to be dependent on IL-6 and
thus inflammation can lead to myocardial stunning.
Importantly, there is often rapid and complete re-
covery of cardiac function without sequelae with ap-
propriate treatment [26, 28].

Regarding the laboratory constellation, definitive
diagnostic indicators in patients with MIS-A are still
lacking. For example, procalcitonin is a peptide pre-
cursor that is a diagnostic and prognostic biomarker in
SARS-CoV-2. It correlates very well with the severity
of the disease and can suggest the outcome as well
as an underlying bacterial infection. It is more sensi-
tive than CRP and IL-6 in the course of diagnosing
COVID-19. But unfortunately, it is a biomarker that is
very easily affected by other conditions, such as car-
diogenic shock, organ dysfunction and autoimmune
disease. As such, it may be falsely elevated in the set-
ting of MIS-A and it is unclear whether it offers similar
additional prognostic information as in SARS-CoV-2
infection [29, 30]. In one case series involving nine
patients with MIS-A, the mean serum PCT was 6.91
ng/mL, with two cases with values > 80 ng/mL [31].
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npoy4BaHus, 3a ga ce Buanm ganu cepymHuat PCT u
APYrv Bb3NanuTenHu MapKepu MmaTt OUarHOCTUYHU U
NMPOrHOCTMYHWN CBOMCTBA B KOHTeKcTa Ha MIS-A.

JleyeHue Ha naymeHTU ¢ MYyNTUCUCTEMEH Bb3-
nanuTeneH CUHOAPOM

JleueHneTo Ha Te3n nauMeHTV Ha MbPBO MSACTO
BKIIOYBA OBMaasiBaHe Ha OCTPOTO CbCTOSIHNE: HBA3MB-
Ha/HEeMHBA3VBHA BEHTWUMALMSA; UHOTPOMHA NOAAPBXKA,
obem-3amecTBalLM BMMBaHWS M Ha criedsaly, etan no-
BMMsIBAHE Ha OCHOBHWTE MaTOreHEeTUYHM npouecu, oby-
CNaBsLLM KNMHUYHATA UM U3SBa, @ UMEHHO — UMYHHaTa
XUNeppeakTUBHOCT 1 MHTPaBa3anHusa xunepkoarynabu-
nuTeT. JleyeHneto TpsbBa Aa BKIOYBA KOPTMKOCTEPO-
nan BbB BUCOKA [03a U aHTuKoarynaHtu. Bbnpeku ve
nunceat ybeoutenHu gaHHn 3a ecpekta My, Ha To3u eTarn
BCe Olle ce npenopbyBa BKMOYBAHE HA BEHO3EH MMY-
Horno6ynuH (IVIG) [25, 26, 32]. Tocilizumab 1 Anakinra
ca buonornyHn megukameHTu, nosnussawm IL-6 n 1L-1
peuenTopuTe, KOMTO HamupaT BCE MO-TOMsIMO MPUIio-
XeHMe B nedyeHneTo Ha nauueHtn cbe SARS-Cov-2 u
MIS-A [33]. KonxvumMHbT CbLLO MOXe Aa ce pasrnena
KaTo MeAMKaMeHT C MMYHOCYNpecuBeH edoekT, Thi KaTo
npuTexxaBa MHOXECTBO MPOTMBOBbL3NANUTENHN Mexa-
HU3MW Ha AEeNCTBUE, BKIOYMTENHO HamarnsBaHe Ha
MUrpaumsita Ha MMyHHUTE KIeTkKU, ocBoOOXaaBaHe Ha
NPOBb3NanUTENHN UUTOKMHM U aKTUBMPaHe Ha MHdna-
Ma3oma. OcBeH ToBa TOW MposBsBa ePUKaACHOCT npu
NnepuoanYHN TPECKU, NpU KOUTO € Hanuue CBPbXNpomn3-
BOACTBOTO Ha IL-1 [34].

KnMHUYEH cnyyAn

CrtaBa BbMpocC 3a 44-rogvllieH MbX, KOMTO B Kpas
Ha man 2022 r. cnen nonoxutenedH PCR-tecT 3a SARS-
CoV-2 1 pPEeHTreHONOrMYHN OaHHU 3a OBYCTPaHHU WH-
uNTpaTMBHM 3aceH4BaHKs B 6enogpobHMs NapeHxum e
neKkyBaH B KIWHKKA MO MynMornornst B NpogbIbkeHne Ha
2 cegmuun. Cnen n3nuceaHeTo obadye nepcucTupar on-
naksaHus OT 3a[yX, NecHa YMOPSIEMOCT, UHTEPMUTEHTHA
debpunHa Temnepatypa, cyxa Kawnuua n obLia otnaa-
HanocT. 1o To3n noBoa e npernegaH or ambynatopeH
kapguoror 1 Ha 14.07.22 1. nocTbNBa B HallaTa KnMHUKa
C KIMMHMYHa KOHCTeNauwms Ha 3aCTorHa CbpAeYHa HeJocC-
TaTbYHOCT U PEBPUITHO-MHTOKCUKALIMOHEH CUHAPOM.

®dusunkaneH cratyc

MbXbT e Ha BuAMMa Bb3pacT, oTroBapslia Ha
AencTBuTenHarta, B CpefHO yBpeaeHo 06O CbCTos-
Hue. 3aema NonyopTONHONYHO NOMOXEHNe B NernoTo.
ABTO- 1 anoopueHTupaH e. ®ebpuneH - 38.6° C. Hanu-
Le e XMnepCcTeHn4eH xaburyc.

KoxaTa n BMAMMUTE nMraBuum ca C M3paseHa ne-
pudepHa 1 LeHTpanHa umMaHosa.

Further studies are needed to see whether serum
PCT and other inflammatory markers have diagnostic
and prognostic properties in the context of MIS-A.

Treatment of patients with multisystem
inflammatory syndrome

Management of these patients primarily includes
management of the acute condition: invasive/nonin-
vasive ventilation; inotropic support, volume replace-
ment infusions and, at the next stage, influencing
the main pathogenetic processes determining their
clinical manifestation, namely immune hyperreac-
tivity and intravasal hypercoagulability. Treatment
should include high-dose corticosteroids and antico-
agulants. Although there is a lack of convincing data
on its effect, at this stage it is still recommended to
include intravenous immunoglobulin (IVIG). [25, 26,
32]. Tocilizumab and Anakinra are biologic drugs af-
fecting IL-6 and IL-1 receptors that find increasing
application in the treatment of patients with SARS-
Cov-2 and MIS-A [33]. Colchicine can also be con-
sidered as a drug with an immunosuppressive effect,
as it possesses multiple anti-inflammatory mecha-
nisms of action, including reduction of immune cell
migration, release of pro-inflammatory cytokines,
and activation of the inflammasome. In addition, it
shows efficacy in intermittent fevers in which IL-1
overproduction is present [34].

A CLINICAL CASE

It is a 44-year-old man who at the end of May 2022
after a positive PCR-test for SARS-CoV-2 and X-ray
data of bilateral infiltrative shadows in the lung paren-
chyma was treated in a pulmonology clinic for 2 weeks.
After discharge, however, complaints of shortness of
breath, easy fatigue, intermittent febrile temperature,
dry cough and general weakness persisted. On this oc-
casion, he was examined by an outpatient cardiologist
on 14.07.22. entered our clinic with a clinical constella-
tion of congestive heart failure and febrile intoxication
syndrome.

Physical status

A man of apparent age corresponding to actual
age. He was in averagely damaged overall condition.
Takes a semi-orthonoic position in bed. Auto- and al-
lo-oriented. Febrile — 38.6° C. Hypersthenic habitus.

Skin and visible mucous membranes: with pro-
nounced peripheral and central cyanosis.
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OT cTpaHa Ha amnxartenHarta cuctema ce Habnwoga-
Ba u3pas3eHa TaxvaWCMHes; CUMETPUYEH TPbOEH KOLL.
Vma nputbneH nepkytopeH ToH B 6enogpobHarta oc-
HOBa BOSICHO. AYCKYNTaTOPHO Ce JoNaBs BE3MKYNapHO
OuwaHe, nunceallo B gscHa 6enogpobHa ocHoBa, C
npubaBeHn ApebHN BNAXHN XpUNoBe OBYCTPaAHHO.

Ot cTpaHa Ha cbpaeyvHo-cbaoBaTa cuctema (CCC)
€ Hanvue pUTMUYHa, TaxukapauvdHa cbpaedHa aen-
HoCT, cbpaeyHata Yyectota (CH) e 110 ya./min. Ayckyn-
TaTOPHO Ce JOMnaBsAT ACHM TOHOBe, 6e3 wymoBe. ApTe-
puanHoTto HansaraHe (AH) e 90/60 mm Hg.

KopeMbT € Hag HMBOTO Ha rpbaHuS Koll, ¢ husu-
KanHu JaHHKU 3a acuuT, OTOYHA KOpeMHa cTeHa, Hebo-
ne3HeH, C u3paseHa nogkoxHa macTHa TbkaH (MMT).
YepHuaT apo0 1 crneskaTta He moraT Aa ce nannvpar.

CyKycuno peHanuc e AByCTpaHHO OTpuLaTerHo.

KpaiiHuumTe ca c AMCKPETHM NPeTUOMAanHmM oToum 1
CbC 3ana3eHun nepudepHn nyncauuu.

Exokapaunorpadus (npy nocTbNBaHETO)

NKTOP e 59 mm, JIK (CumnceH) — TAO — 167 ml,
TCO - 91 ml, ®U - 46%, MKI1 — 13 mm, 3CJIK — 13
mm, K — 38 mm, aopTeH kopeH — 22 mm, Bb3xoasLuia
aopta — 32 mm, JII — 42 m, muTpaneH kpbBoToK: VT.E
— 0.7 m/s, V.A - 0.9 m/s, mutpanHa peryprutaums — |
CT.; aopTeH KpbBOTOK V makc. — 1.2 m/s, NMKoB rpa-
aneHtT — 6 mm Hg, TpukycnuaanHa peryprutauus — Il
CT., HanMuMe Ha nepukapgeH nanue npea OK v O,
oTcnosiBall 4o 6 mm B guacrona.

JlTaGopaTopHu 1 oGpasHu U3crieaBaHus

Ot andepeHumanHata KpbBHa kaptuHa (OKK) ce
yCTaHOBM neBKountosa ¢ numdoneHus. [MapanenHo
Osixa 3aBu1LLIEHN 1 OCTPOda30BMTE MOKa3aTenu Ha Bb3-
nanenveto kato CRP, LDH w ferritin, kakto n a3oTHu
MapKepu — ypest U KpeaTVHUH, KaTo n3pas Ha ObbpeyHa
yBpena. B geHs Ha xocnutanusaumsata ce no3utuempa
n PCR-tect 3a COVID-19. B xoga Ha npocreasiBaHETO
n3cneasaxme NPoKanuMToHuH, IL-6 n ¢onbpuHoreH, kou-
TO CbLLO BsIXxa MHOTOKpaTHO Hag, pedPepPEHTHN rPaHNLIN.

Cnen nocrtaBeH WHTpaabgomuHaneH papeH 8F
dpakumMoHMpaHo ce eBakympa okono 10 nuTpa MbTHa,
XbNTEHMKaBaA acuMTHa TEYHOCT, C BMOXMMMYHA KOH-
cTenauus 3a TpaHcyaar, a UMTONOrMYHMAT aHanus 6e
npencTaBeH OT MHOXECTBO NPOVH(IaMaTOpPHN KINETKM.
MMKPOOMONOrMYHO Ce yCTaHOBMXa OaHHM 3a pacTex
Ha Acinetobacter johnsonii, 4yBCTBUTENEH Ha KbM —
Gentamicin, Amikacin, Tobramycin u Colistin.

PeHTreHorpacdumsaTa Ha rpbaHa KrneTka (B ceqHano
nonoxexue) (dwur. 1) e cnabo nHgopmaTrBHa, kaTo ae-
cHUAT anacdpparmeH kynon, aecHuat KOC n ponHute 6e-
noapobHu norneTta He MoraT Aa ce MHTepnpeTuparT agek-
BaTHO, Mopaau CyneprnoHMpaHn Meku TbkaHu. ima nu-
HeapHO 3aceHYyBaHe B cpeaHo AscHO 6enoapobHo none
O0: 1. ynnbTHEH nHTepnob; 2. MocKoCTHa artenekTasa.

Respiratory system — with marked tachydyspnea;
symmetrical chest. Dull percussion tone in the right
lung base. On auscultation, vesicular breathing is de-
tected, absent in the right base of the lung, with added
rales bilaterally.

CVS - rhythmic, tachycardic, heart rate 110/min.
On auscultation, clear tones are perceived, without
murmurs. BP 90/60 mm Hg.

Abdomen - above the level of the groin, with phys-
ical evidence of ascites, swollen abdominal wall, pain-
less, with marked subcutaneous fatty tissue. Liver and
spleen cannot be palpated.

Succusio renalis — bilaterally negative.

Extremities — discrete pretibial swellings, preserved
peripheral pulsations.

Echocardiography (on admission)

LVEDD 59 mm, LV (Simpson) — EDV - 167 ml,
ESV - 91 ml, EF - 46%, IVS — 13 mm, PW — 13 mm,
RVD — 38 mm, aortic root 22 mm, ascending aorta — 32
mm, LA — 42 mm, mitral blood flow — VE — 0.7 m/sec,
VA - 0.9 m/sec, mitral regurgitation | deg; aortic blood
flow: Vmax — 1.2 m/s, peak gradient — 6 mm Hg, tricus-
pid regurgitation Il deg., pericardial effusion in front
of RV and RA up to 6 mm in diastole.

Laboratory and imaging tests

Differential WBC revealed leukocytosis with lymph-
openia. They were parallel increased acute-phase indi-
cators of inflammation, such as CRP, LDH and Ferritin,
as well as nitrogen markers — urea and creatinine, as
an expression of kidney damage. On the day of hospi-
talization, a PCR test for COVID-19 was also positive.
During follow-up, we examined procalcitonin, IL-6, and
fibrinogen, which were also several times above refer-
ence limits.

After placing an 8 F intra-abdominal drain, about
10 litters of turbid, yellowish ascites fluid was evacu-
ated fractionally, with a biochemical constellation for
transudate, and the cytological analysis was repre-
sented by numerous proinflammatory cells. Microbi-
ologically, growth of Acinetobacter johnsonii, sen-
sitive to Gentamicin, Amikacin, Tobramycin and
Colistin, was found.

The X-ray of the chest (in the sitting position) (Fig.
1) is poorly informative, as the lower diaphragmatic
dome, right costodiaphragmal sinus and the lower lung
fields cannot be adequately interpreted due to super-
imposed soft tissues. Linear shadowing in the middle
right lung field — DD: 1. interlobe thickening; 2. atelec-
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He Moxe ga ce nsknouun nnespaneH nsnme BodcHo. Miva
YMTbTHEHW MHTEPCTULMANHN MPOCTPAHCTBA, BEPOSTHO
KaTo 13pa3 Ha 3aCTOMHW/Bb3NanMTernHU NPOMEHM.

KT Ha rpbaHa knetka u abgomeH (cur. 2) nokas-
Ba [BYCTPaHHW NPOMEHW TUM ,MaToBO CTHLKIO" C BMA
Ha Bb3nanutenHu, obxealwawm nog 20% or Genoa-
pobHusi napeHxum. Habnoaasat ce 6enogpobHu BTO-
PVYHM NE3NN 1 acuuT.

tasis. A right pleural effusion cannot be ruled out. Thick-
ened interstitial spaces, possibly as an expression of
congestive/inflammatory changes.

CT scan of chest and abdomen (Fig. 2): Bilat-
eral “ground glass” type changes with an inflamma-
tory appearance spreading to less than 20% of the
lung parenchyma. Pulmonary secondary lesions.
Ascites.

Ta6bnuua 1. JlabopaTopHu pe3yntatu B aguHamuka // Table 1. Laboratory results in dynamics

14.07.2022 20.07.2022 28.07.2022
XemornobuH Hemoglobin 108 g/l 104 g/l 125 g/l
JeBkounTn Leukocytes 151079/ L 121079/ L 91079/ L
TpombGouuTn Platelets 130 1079/ L 166 1079/ L 2311079/ L
CRP 151 mg/l 123 mg/l 59 mg/l
GGT 148 U/l 109 U/l
KpeatuHuH Creatinine 295 mcmol/l 309 mcmol/l 183 mcmol/l
Ypes Urea 49.8 mmol/l 40 mmol/l 37 mmol/l
06wy 6enTbk Total protein 66
AnbymMuH Albumin 27 g/l 3249/l
MukoyHa kncenuHa Uric acid 1050 mcmol/L
NT-proBNP 1562 pg/ml
PeputuH Ferritin 1438 ng/ml 732 ng/ml
WHTepneBkuH-6 (IL-6) Interleukin-6 ( IL-6) 398 177
[MpokanuuToHNH Procalcitonin 4.81 ng/mL 4.5 ng/mL
XonuHecTepasa Cholinesterase 3102 U/l 4732 U/l
AnkanHa docatasa Alkaline phosphatase 376 U/l 200 U/I
MonoxwuTeneH (+

PCR COVID-19 Positive (+)( )
D-gumepu D-dimers 2.11 mg/l 0,87 mg/l
ASAT ASAT 25 U/l
ALAT ALAT 12.6 U/I
KAN ABS PecnmgaTopHa aumposa HopmaneH p-T

Respiratory acidosis Normal result

sediidliap
ity

BEICTT

®dwur. 1. PeHTreHorpadus Ha rpbaHa KneTka (B ceiHano nonoxeHve)

Fig. 1. X-ray of the chest (in the sitting position)

®ur. 2. KT Ha rpbgHa kneTka n abgomeH

Fig. 2. CT scan of chest and abdomen
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Mo Bpeme Ha OOMHWYHMS MPECTON Ce OpraHu3u-
paxa OBa MyNAMCUMMMMHAPHU KOHCUInyma B Mpu-
CbCTBUETO HA KapAuosor, racTpoOeHTeporor, nHdek-
LMOHMUCT, nynmonor n Hedpornor. basupankn ce Ha
KIMHUYHUTE, nabopaTopHUTe U obpasHUTE AaHHU U
UMankn npenBug cb3gageHuTe OO MOMEHTa KpuTe-
pun Ha CDC 3a guarHoctuka Ha MIS-A, ce npue, ve
ce Kacae 3a MynTUCUCTEMEH Bb3nanuTeneH CUHAPOM
cnepn npekapaHa COVID-19 wuHdekuna. Kpumepuu:
GebpunnTeT CbC CbpAeYHO 3acsiraHe (OCHOBEH Kpu-
Tepui); 6onku B Kopema 1 guapusi; NofIMopraHHo 3a-
csiraHe; TPOMBOLUTONEHUS; NOBULLEHN UHIamaTop-
HU MapKepu 1 nNo3nTmeeH pesyntart 3a COVID-19 uh-
dekuus. No BpeMe Ha ob6CHKOAHETO Ce onpeaenvxa
HacTosAWwM M Obdewm [uarHOCTUYHO-TepaneBTUYHU
anropuTmu.

JleyeHue, nposedeHo 8 KnuHukama: natoreHe-
TWYHO, CUMMNTOMATUYHO U NIEYEeHNE Ha YCINOXHEHUsTA.

1. HenHBasnBHa BeHTUNauna, cbobpaseHa ¢ kuce-
NHHO-ankanHua npodun (KAIT)

2. NHoTpomnHa nopgapbXKa ¢ JONaMUH BEHO3HO

3. KonxmumH 0,5 mg 2 x 1 Tabn.

4. BeHo3eH GpyMMKOB OMYpPETUK BbB BMCOKA 403a
—-120 mg

5. NBabpaguH 7,5 mg 2 x 1 Tabn.

6. benTbk-3amecTBalM BNMBaHUA (XymaH anby-
MWH ¥ nnasma)

7. MetnnnpeagHum3onoH B go3a 1 mg/kg

8. HuckomonekynsapeH xenapuH s.c.

9. UedtpuakcoH 2 x 2,0 g BEHO3HO AH., neBodrio-
kcaumH 500 mg x 1 ¢n. npe3 geH (cbobpaseH ¢ Ob-
OpeyvHaTa yHKUMS), reHTaMULUUH B pegyumpaHa gosa
(cvobpaseHa ¢ 6bbpeyHaTa hyHKUMS)

10. XenaTonpoTeKkTopw.

Exokapduoezpadbusi npu usnuceaHe:

JNIK-42/30 mm, ®C 27%, ®PU — 53%, no CumnceuH
—TAO — 110 ml, TCO — 40 ml, O — 70 ml, ®U - 63%,
MKIT - 14 mm, 3CJIK — 14 mm, 3anaseHa kuHeTuka, J1I
— 40 mm, mutpaneH kpbBoTok — T.E 0.65 m/s, VT.A —
0.72 m/s, TpukycnuganeH kpbBoTok Vmakc. T.E — 0.66
m/s, VT.A — 0.86 m/s, TpukycnuganHa peryprutaums |
CT., C HEMOBMLLUEHO HansraHe B a. MyrIMOHAnNuUc; HaMa
nepvkapgeH manue. 3akmoveHue: 3anaseHa JIK OU;
aunatupaHo JIM; xunepTtpodua Ha JIK; guactonHa
ancyHkumsa | ct.

3AKNIOYEHUE

MIS-A e KnUHWYEH CMHOPOM C MonucumnTomMa-
TUYHa m3gBa. MHoro 4yecto TOM MOXe [a oCTaHe
He3abenssaH n HeguMarHoCTMUMPaH Npu NauueHTu-
Te cnepn npekapaHa COVID-19 uHdekuymsa. Hesa-
BMCUMO Ye e psagKko, TOW € KMBoTo3acTpaluasallo
CbCTOSIHME, KOETO Hanara cneumanHO BHUMaHue.

During the hospital stay, two multidisciplinary
councils were organized in the presence of a cardi-
ologist, a gastroenterologist, an infectious disease
specialist, a pulmonologist and a nephrologist.
Based on the clinical, laboratory, and imaging data
and considering the CDC criteria for the diagnosis
of MIS-A established to date, it was assumed to be
a multisystem inflammatory syndrome after a past
COVID-19 infection. Criteria: fever with cardiac
involvement (main criterion); abdominal pain and
diarrhea; multiple organ involvement; thrombocyto-
penia; elevated inflammatory markers and a posi-
tive result for COVID-19 infection. During the dis-
cussion, current and future diagnostic-therapeutic
algorithms were determined.

Treatment carried out in the clinic: pathogenetic,
symptomatic and treatment of complications.

1. Non-invasive ventilation according to ABS (acid-
base profile)

2. Inotropic support with intravenous dopamine

3. Colchicine 0.5 mg 2 x 1 tab.

4. Venous loop diuretic in a high dose — 120 mg

5. Ilvabradine 7.5 mg 2 x 1 tab.

6. Protein replacement infusions (human albumin
and plasma)

7. Methylprednisolone in a dose of 1 mg/kg/24 h

8. Low molecular weight heparin sc

9. Ceftriaxone 2 x 2.0 g intravenously daily,
Levofloxacin 500 mg x 1 fl. every other day (in
accordance with renal function), Gentamicin in a
reduced dose (in accordance with renal function)

10. Hepatoprotectors

Echocardiography at discharge:

LV — 42/30 mm, Teiholz: FS - 27%, EF — 53%,
LV according to Simpson — LVEDV — 110 ml, LVESV
- 40 ml, SV -70 ml, EF — 63%, IVS — 14 mm, LVP-
Wa14 mm, preserved kinetics, LA — 40 mm, mitral
blood flow — VE — 0.65 m/s, VA — 0.72 m/s, tricuspid
blood flow VE — 0.66 m/s, VA 0.86 m/sec, tricuspid
regurgitation | deg, with normal pressure in a. pulmo-
nalis; no pericardial effusion. Conclusion: Preserved
LVEF; dilated LA; LV hypertrophy; diastolic dysfunc-
tion | deg.

CONCLUSION

MIS-A is a clinical syndrome with polyorgan
symptomatic presentation. Very often, it can remain
unrecognized and undiagnosed in a patient after
recent COVID-19 infection. Although rare, it is a

life-threatening condition that requires special atten-
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TapreTHata rpyna, npu KOATO BuMHarum TpsibBa ga
ce mucnu 3a MIS-A, npegctaensBa 25% oOT BCUY-
kn cnyyam Ha SARS-CoV-2, n ocobeHo npu Te3m ¢
T.Hap. ,Long COVID". Hanuuneto Ha komopbuau-
TET U UMYHOCYMPECUBHN CbCTOSIHWE OONBITHUTENHO
YCNOXHABAT KMUMHMYHATA M35Ba U M3xoda OT ChbC-
ToAHMeTOo. [narHoctnuHute kputepumn 3a MIS-A Bce
oLle He ca n3LsN0 YCTaHOBEHU, HO € NpeJocTaBeHa
BpeMeHHa AeduHuumsa. TepaneBTUYHUAT anropu-
TbM npu MIS-A e npegnMHo nognomaraio rneye-
HMWEe WM BKMOYBa MOBMAMSABaHE Ha OUCPYHKLMATa Ha
3acerHaTuTe opraHu n BbananeHueto. Heobxoanmm
ca OONbITHUTENHW U3cneaBaHnsd, 3a a ce onpege-
NAT Han-gobpuTe NPaKTUKKU 3a AMarHocTuKa 1 neye-
Hue Ha MIS-A.

He e deknapupaH KOHGIUKM Ha uHMepecu
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