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Abstract

Coronavirus 2 acute and severe respiratory infection virus (SARS-CoV2) has been identified as a
pathogen of COVID-19 disease. Initially it was thought that children were safe from the virus, but several
reports showed Multisystem Inflammatory Syndrome in Children (MIS-C) as a dangerous complication
of COVID-19. There are similarities and differences between MIS-C and Kawasaki disease, Kawasaki
shock syndrome, and toxic shock. It is a multisystem disease that affects major systems, including
cardiovascular, respiratory, blood and coagulation, kidney, and nervous systems. Diagnosis of MIS-C is
based on evidence of recent SARS-CoV2 infection and multiple system involvement, and laboratory
criteria for high inflammation in the absence of other causes. In many of these patients chest imaging may
show no evidence of COVID-19 involvement, or abnormal findings such as pleural effusion, ground glass
patchy opacities, or local density and atelectasis may be seen. Echocardiography shows involvement of
pericardium, myocardium, endocardium, and coronary arteries, which may be accompanied by cardiac
arrhythmias. On abdominal imaging, evidence of ascites may be reported in these patients. In whole
blood tests, lymphopenia, anemia, and thrombocytopenia are common, and inflammatory markers are
very high. In mild cases, patients can be closely monitored, but many of these children develop severe
forms and require hospitalization or pediatric intensive care unit. This study narratively reviews the

clinical manifestations of multisystemic inflammatory syndrome in children following COVID-19.

Keywords: COVID-19, Multisystem inflammatory syndrome in children, Kawasaki disease

J Mazandaran Univ Med Sci 2021; 31 (201): 178-191 (Persian).

* Corresponding Author: Mohammad Sadegh Rezai - Pediatric Infectious Diseases Research Center, Communicable Diseases
Institute, Mazandaran University of Medical Sciences, Sari, Iran (E-mail: drmsrezaii @yahoo.com)

178


mailto:drmsrezaii@yahoo.com\)
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.201.17.5
http://jmums.mazums.ac.ir/article-1-17102-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

[ DOR: 20.1001.1.17359260.1400.31.201.17.5]

o—3ils (—S D)y es—Lcoll b a_Las
(178-191) 1400 Jbw jgo 201 o)ladd @339 w0 0)93

Loiwwaia plmill pjaiw Lidh Ol polsi
L2lg) Jgpe &3 :COVID-19 JWwia ay jlSagS ja

Eal e Ul
28y e o2l 23T
2 o &
$B9Slgw § 4% 58
Stst‘l.b) j)l.o)o:u

2 IuS>

Sobaz 3olbe Joole Ol s 4y (SARS-COV2) 2 Uy S 51 (5L (oS ks 5 3l ZSghe pykiw i 9
L Lol ez Ol 53 s s ol 51 O3584S 550 ml o j s 1dml ys ar ST Cul o (b e 19- 58
2100, S Sk o)l 5 (S Olsie 4 AMIS-C) 03587 53 catis i (ol p ot c3dmie (sla 551 S
5)_:»,;\5\,\55)_;()4;_” (SIS ol b gy 5 boals pokr ol el okl s L o85S
5 S5 o ¢ F9,0 = (M ez 1 agr St il or S ) ot iz ($)len MIS-C 515 Sy
ol 55 SARS-COV2 L , sl Csie dal s 55 wlasl p MIS-C aseis .S 18 55 1) was 5 65l (golins!
23 K e ()15 0 35 3 45 o e K03 Yo DLt 53 YU Oledl AR LST (glalne 5 s iy (5,5
(0353 Jy sy dile oacb b (laasil L doads 0L 15 A58 (68 53 Al p Sl SCon cOlslay 1 51 5ok
() 50 03,85 (68 53 Ml pb ( (18 535S ST s b olys (GESUT 5 adgn o515 b o sla )5S
ST il (@S (6513 2 35 53 A8l (B ot )T Lol o Ll 55 0 47 3555 o el 4 55 S B8 5 3,05 50
5l Lt gt 5 T (i 05 Sl LT 3 apt 158 ol Sas Osle 2] 53
3 ol Lol 3305 (6,8 65555 3115 Ol Ol 5 n ¢Spboms st 35l g0 3 ks Wy s 5 el sl SSLS
andlls ol dizn OS5 05 5 Cudl o idm b Olijlay ides )3 (6 s ajl 5 0dd M Ll 615l 4 OS5 57 )
3503 5 oo COVID-19 JLis 4 0855 )5 catuemdkim ol pom b Ol pallss 49 04

S (G olon O3 8 ¢ ot iz gl ookt 1O 5 87253405 sl 019

doddo
(COVID-19=Coronavirus disease 2019) 19-._ 4,5 I S LS g 3l LS gde p ki s
S b sS Cde 3w golew opl (D)l 0 b yme (Severe acute respiratory syndrome coronavirus 2)20 5 S
Sl iS aS 0T 5 L ¢ Slemr ol Olejlor (6 g oz 552019 Jlu julus 14l 5 (SARS-CoV2)
w)LAZlJ:c-\_'JJSJJ‘JS/bQTL;JJJ:wL\S:m ‘5)\_&:4‘5‘)‘5)\_&:4&_#&0“,‘5 M}J_&u:v)“)j/
E-mail: drmsrezaii @yahoo.com JUbl g ste Sl 55 ¢ o g 5Ly (35507 55 0 cOL Ml 15k ok = (5206 B3Lo3exo :gimmo g0

Ol eyl el 53l (S g sle o230 Sy (las o oS 55 ¢ JUb I i Slidions S 0 65l slil 1

Ol a5l el 53l (S psle ol Ty (sl slo outSiin g bl ke Do S 0 00837 janainie 2
Ol eyl el 53l (S5 psle o813 Ty (slacs 5o outSiin gy (b g phe Dicios S e c3al 3

1400/6/15 : s st 6 1400/4/20: &Sl gr gl ot 140074116 : it 55 jm st

179 1400 yg0 « 201 s)ladd @5 § (W 0)9s ohsijls ¢aib)y eole sEilsl alas


mailto:drmsrezaii@yahoo.com
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.201.17.5
http://jmums.mazums.ac.ir/article-1-17102-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

[ DOR: 20.1001.1.17359260.1400.31.201.17.5]

05305 )3 aTmamnia (gl @)sim

\ﬁﬁkﬁﬁg‘@—&‘w&:‘éﬁf@‘uwbb
o.\_:.:f.b_.\@“ a)ﬁ\_: 45(1).\_{&:@ C)c_&)‘; T
O_l\c.\_w)JSUJ‘_g)jquolf:}f;.\Jj
5 5 (B)ails Sl s oy lem 4 s Olles
& o bicmbie e SLIGH 5 Oleys e &) g0
(1 o‘)u J-_i__}sdj) (8;7;1);',.«‘ e‘J«Jh Brals)
L Cogie jdn ain 4 B2 Y pams as,le o)
19-0s 8 ot sl Sl am ol K L (6) 19-0 55
ol L ile ‘_gl.ad'ij\f 25 (9355 o0 ga5 o s
Cie S gg e 4 S SLS 5 S slux MIS-C
d:ﬁ@l_fgjfjj_?o@_:c.\x_&lzlg—.\_u;
T s 4l ol Ll 5 oo o dzbls Coze RT-PCRE
oy 5 S5 g gl ooty 6 5 e MIS-C 87 ST
(9d) il adsl Cgae S AL aS ol Bl S5 sae
@b b ol sty e a5 K05 b
b Ll a0 S s (Ve gy 0 I ey aia
=L 3 S e e 53 IS s s
(9 sl S pales (ol e diS T 5 ¢ g s i
Lo oS @O s (Sl ST O S
S WBLACE-2 6,8 05 joS Ol jl (56 ls &
=l I 51 (1110) sl SARS-COV-2 65,8
NK cell o sara) 2580 b i 6olow Lol an
S ud s 5 (B o i gCDA (glal o gad
6 S sl 5 ATNF-0 ile gl i (6o S st
Yol e oS ke (5la0Ley3 4 ol
(9) ot = ae 19- 105 87 s igie b il o
Lo o gl lap i 1 (sdaze sla 551 0 STt
:Hgdauj_&:;ﬁg)l_f:;)alg—.\_:j;\_:
MQT&)‘P}@-\.& u._[‘ﬁﬁ.vCML&e\f.b”:
ML 2 03 R (il A bl e UL

I o) o i 4 m 5 4 DVl 5o Oley

3. RT-PCR= Reverse transcription polymerase chain reaction
4. TNF= Tumor necrosis factor
5. Immunomodulatory therapies
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1. ACE= Angiotensin-converting enzyme
2. Multisystem Inflammatory Syndrome in Children
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ARDS= Acute respiratory distress syndrome; CRP= C-reactive protein; LDH= lactate dehydrogenase; NT-proBNP= N-terminal pro B-type
natriuretic peptide; SIRS= systemic inflammatory response syndrome; GM-CSF= Granulocyte Macrophage Colony Stimulating Factor
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5. ground glass opacities

6. Systemic hyperinflammation

7. Helper, suppressor, and regulatory T cell
8. CRP= C-reactive protein

9. N-terminal pro B-type natriuretic peptide
10. Immunomodulatory agents
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1. Incubation period

2. Angiotensin-converting enzyme 2 receptor
3. PCR= Polymerase chain reaction

4. CBC= Complete blood count
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ALT=alanine transaminase; pro-BNP=pro-B-type natriuretic peptide;
CRP=C-reactive protein; KD= Kawasaki Disease; KDSS= Kawasaki
Disease shock syndrome; MIS-C= multisystem inflammatory
syndrome in children; TSS= toxic shock syndrome; WBC= white
blood cell count

1. Intracellulariadhesionimolecule-1
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