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Abstract

Multisystem Inflammatory Syndrome in Children (MIS-C) is recognized as a life threatening
complication of Coronavirus disease (COVID-19) in children which can affect major systems such as
cardiovascular, respiratory, blood and coagulation, renal, and nervous system. Mild cases of MIS-C can
be followed up closely, but, severe illnesses that require hospitalization or pediatric intensive care are also
common. Treatment of these patients includes supportive measures to improve the function of vital
organs such as the heart and arteries, respiration, and kidneys. Antiviral therapy is recommended in
patients with clear involvement of the respiratory system. Treatment with empirical antibiotics and drugs
effective in suppressing or modulating the immune system such as steroids in various doses, intravenous
immunoglobulins, biologic drugs, anticoagulants, and antiplatelets are recommended. In case of shock or
decreased cardiac function, vasopressor drugs are suggested along with supportive measures to maintain
tissue perfusions such as albumin and compressed red blood cells. Timely diagnosis and appropriate
treatments improve the patient's condition and evaluation of long-term complications of this disease

should be done.
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1. Multisystem Inflammatory Syndrome in Children
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APTT= activated partial thromboplastin time; NT-proBNP, N-terminal pro—B-type natriuretic peptide; PT, prothrombin time

1. Rapid diagnostic test
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1. Focal consolidation
2. Strain
3. CBC= Complete Blood count
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1. Cardiac magnetic resonance imaging
2. ARDS= Acute respiratory distress syndrome
3. IVIG= Intravenous immune globulin
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3. Extracorporeal membrane oxygenation
4. Ventricular assist device
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1. Vasodilatory shock
2. Intravenous immune globulin
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1. Post-infectious complication
2. Immune-modifying therapies
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1. Macrophage activation syndrome
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2. Respiratory distress syndrome
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1. Reduced ejection fraction

AR 100 0330 « Poo o)ladh (@5 § (W 2)93

ohdjle Ak eolc sl alss


https://jmums.mazums.ac.ir/article-1-17103-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-23 ]

035 )5 (oTmaw sis (N E)siw

References

1.

Whittaker E, Bamford A, Kenny J, Kaforou
M, Jones CE, Shah P, et al. Clinical
characteristics of 58 children with a pediatric
inflammatory multisystem syndrome temporally
associated with SARS-CoV-2. Jama 2020;
324(3): 259-269.

. Ouldali N, Toubiana J, Antona D, Javouhey

E, Madhi F, Lorrot M, et al. Association
of intravenous immunoglobulins  plus
methylprednisolone vs  immunoglobulins
alone with course of fever in multisystem
inflammatory syndrome in children. Jama

2021; 325(9): 855-864.

. Shahbaznejad L, Navaeifar MR, Abbaskhanian

A, Hosseinzadeh F, Rahimzadeh G, Rezai
MS. Clinical characteristics of 10 children
with a pediatric inflammatory multisystem
syndrome associated with COVID-19 in Iran.
BMC Pediatrics 2020; 20(1): 1-12 (Persian).

. Feldstein LR, Rose EB, Horwitz SM, Collins

JP, Newhams MM, Son MBF, et al.
Multisystem inflammatory syndrome in US
children and adolescents. N Engl J Med
2020; 383(4): 334-346.

. Nakra NA, Blumberg DA, Herrera-Guerra A,

Lakshminrusimha S. Multi-system inflammatory
syndrome in children (MIS-C) following
SARS-CoV-2 infection: review of clinical
presentation, hypothetical pathogenesis, and

proposed management. Children 2020; 7(7): 69.

. Harwood R, Allin B, Jones CE, Whittaker E,

Ramnarayan P, Ramanan AV, et al. A
national consensus management pathway for
paediatric inflammatory multisystem syndrome
temporally associated with COVID-19
(PIMS-TS): results of a national Delphi
process. The Lancet Child & Adolescent
Health 2021; 5(2): 133-141.

10.

11.

12.

13.

14.

. Chen L, Lou J, Bai Y, Wang M. COVID-19

disease with positive fecal and negative
pharyngeal and sputum viral tests. Am J
Gastroenterol 2020; 115: 790.

. Zheng S, Fan J, Yu F, Feng B, Lou B, Zou Q,

et al. Viral load dynamics and disease
severity in patients infected with SARS-
CoV-2 in Zhejiang province, China, January-
March 2020: retrospective cohort study. BMJ
2020; 369: m1443.

. Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv

W, et al. Correlation of chest CT and RT-
PCR testing for coronavirus disease 2019
(COVID-19) in China: a report of 1014
cases. Radiology 2020; 296(2): E32-E40.
https://www.who.int/publications/i/item/diag
nostic-testing-for-sars-cov-2.
https://www.centerforhealthsecurity.org/reso
urces/COVID-19/serology/Serology-based-
tests-for-COVID-19.html JHCfHSS-btfC-.
LiY, Yao L, LiJ, Chen L, Song Y, Cai Z, et
al. Stability issues of RT-PCR testing of
SARS-CoV-2 for hospitalized patients
clinically diagnosed with COVID-19. J Med
Virol 2020; 92(7): 903-908.
Security.https://www.centerforhealthsecurity.
org/resources/COVID-19/serology/Serology-
based-tests-for-COVID-19.html JHCfH.
Serology-based tests for COVID-19.
Shahbaznejad L, Davoudi A, Eslami G,
Markowitz JS, Navaeifar MR, Hosseinzadeh
F, et al. Effect of ivermectin on COVID-19:
A multicenter double-blind randomized
controlled clinical trial. Clin Ther 2021;
S0149-2918(21): 00201.

15. Jackson RJ, Chavarria HD, Hacking SM. A

Case of Multisystem Inflammatory Syndrome
in Children Mimicking Acute Appendicitis in

11€00 )93)eid « Poo d)ladd (@53 § (W )93

ohdjle (i) eolc slEibily alas \AKE


https://jmums.mazums.ac.ir/article-1-17103-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-23 ]

ulilSnb g alji jlui U

16.

17.

18.

19.

20.

21.

22.

a COVID-19 Pandemic Area. Cureus 2020;
12(9): e10722.

Navaeifar MR, Shahbaznejad L, Sadeghi
Lotfabadi A, Rezai MS. COVID-19-Associated
Multisystem Inflammatory Syndrome Complicated
with Giant Coronary Artery Aneurysm. Case
Reports in Pediatrics 2021; 2021(1): 1-6.
Navaeifar MR, Ghazaghi MP, Shahbaznejad
L, Rouhanizadeh H, Abutalebi M, Varandi
MR, et al. Fever with rash is one of the first
presentations of COVID-19 in children: A
case report. International Medical Case
Reports Journal 2020; 13: 335-340.

Verdoni L, Mazza A, Gervasoni A, Martelli
L, Ruggeri M, Ciuffreda M, et al. An
outbreak of severe Kawasaki-like disease at
the Italian epicentre of the SARS-CoV-2
epidemic: an observational cohort study.
Lancet 2020; 395(10239): 1771-1778.
Belhadjer Z, Méot M, Bajolle F, Khraiche D,
Legendre A, Abakka S, et al. Acute heart
failure in multisystem inflammatory syndrome
in children in the context of global SARS-
CoV-2 pandemic. Circulation 2020; 142(5):
429-436.

Rahimzadeh G, Noghabi M,
Kadkhodaei Elyaderani F, Navaeifar MR,
Enayati AA, Manafi Anari A, et al. COVID-

Ekrami

19 infection in Iranian children: a case series
of 9 patients. Journal of Pediatrics Review
2020; 8(2): 139-144 (Persian).

Hanson KE, Caliendo AM, Arias CA,
Englund JA, Hayden MK, Lee MJ, et al. The
Infectious Diseases Society of America
Guidelines on the Diagnosis of COVID-19:
Serologic Testing. Clinical Infectious Diseases:
an official publication of the Infectious
Diseases Society of America. 2020.
Henderson LA, Canna SW, Friedman KG,
Gorelik M, Lapidus SK, Bassiri H, et al.

23.

24.

25.

26.

27.

28.

American College of Rheumatology Clinical
Guidance for Multisystem Inflammatory
Syndrome in Children Associated With
SARS-CoV-2 and Hyperinflammation in
Pediatric COVID-19: Version 1. Arthritis &
Rheumatology 2020; 72(11): 1791-1805.
Karimi SA, Rafiei Tabatabaei S, Poormoghaddas
Z, Rahimi H, Sedighi I, Armin Sh, et al.
Guide to the diagnosis and treatment of
COVID-19 in children and infants. For
physicians, nurses and health care providers.
Ministry of Health, Treatment and Medical
Education of Iran. Sixth edition. March 2021.
Sperotto F, Friedman KG, Son MBF,
VanderPluym CJ, Newburger JW, Dionne A.
Cardiac manifestations in SARS-CoV-2-
associated multisystem inflammatory syndrome
in children: a comprehensive review and
proposed clinical approach. Eur J Pediatr
2021; 180(2): 307-322.

Kwak JH, Lee S-Y, Choi J-W. Clinical
features, diagnosis, and outcomes of multisystem
inflammatory syndrome in children associated
with coronavirus disease 2019. Clin Exp
Pediatr 2021; 64(2): 68-75.

Davies P, Evans C, Kanthimathinathan HK,
Lillie J, Brierley J, Waters G, et al. Intensive
care admissions of children with paediatric
inflammatory multisystem syndrome temporally
associated with SARS-CoV-2 (PIMS-TS) in
the UK: a multicentre observational study.
The Lancet Child & Adolescent Health 2020;
4(9): 669-677.

Angus DC, Van der Poll T. Severe sepsis and
septic shock. N Engl J Med 2013; 369(21):
2063.

Riphagen S, Gomez X, Gonzalez-Martinez C,
Wilkinson N, Theocharis P. Hyperinflammatory
shock in children during COVID-19 pandemic.
Lancet 2020; 395(10237): 1607-1608.

IAO  11S00 )g3)ai « Poo a)Louds (@53 § ;0 8)9d

ohdjle Ak eolc sl alss


https://jmums.mazums.ac.ir/article-1-17103-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-23 ]

035 )5 (oTmaw sis (N E)siw

29.

30.

3L

32.

33.

34.

35.

Cattalini M, Taddio A, Bracaglia C, Cimaz
R, Paolera SD, Filocamo G, et al. Childhood
multisystem inflammatory syndrome associated
with COVID-19 (MIS-C): a diagnostic and
treatment guidance from the Rheumatology
Study Group of the Italian Society of Pediatrics.
Italian Journal of Pediatrics 2021; 47(1): 24.
Aslan AT, Pashayev T, Dag O, Akova M.
Comparison of teicoplanin versus vancomycin
in combination with piperacillin-tazobactam
or meropenem for the risk of acute kidney
injury. Eur J Clin Microbiol Infect Dis 2021;
40(9): 1953-1961.

Rezai MS, Shahbaznejad L. COVID-19 in
Children Managed Without Antiviral Drugs.
J Pediatr Rev 2021; 9(1): 81-82 (Persian).
Navaeifar MR, Rezai MS. Intravenous
immunoglobulin resistant Kawasaki disease.
J Pediatr Rev 2013; 1(1): 44-52 (Persian).
Son M, Friedman K. Coronavirus disease
2019 (COVID-19): Multisystem inflammatory
syndrome in children. Up to Date. 2020.
Jonat B, Gorelik M, Boneparth A, Geneslaw
AS, Zachariah P, Shah A, etal. Multisystem
inflammatory syndrome in children associated
with coronavirus disease 2019 in a children’s
hospital in New York city: patient
characteristics and an institutional protocol
for evaluation, management, and follow-up.
Pediatr Crit Care Med 2021; 22(3): e178.
McCrindle BW, Rowley AH, Newburger
JW, Burns JC, Bolger AF, Gewitz M, et al.
Diagnosis, treatment, and long-term management

of Kawasaki disease: a scientific statement

36.

37.

38.

39.

40.

41.

for health professionals from the American
Heart Association. Circulation 2017; 135(17):
€927-e999.

Siddigi HK, Mehra MR. COVID-19 illness
in native and immunosuppressed states: a
clinical-therapeutic staging proposal. J Heart
Lung Transplant 2020; 39(5): 405-407.
Shahbaznejad L, Rouhanizadeh H, Navaeifar
MR, Hosseinzadeh F, Movahedi FS, Rezai
MS. Clinical Characteristics and Outcomes
of COVID-19 in Children in Northern Iran.
International Journal of Pediatrics 2021; 2021.
Carlotti APdCP, de Carvalho WB, Johnston
C, Gilio AE, de Sousa Marques HH, Ferranti
JF, et al. Update on the diagnosis and
management of COVID-19 in pediatric
patients. Clinics 2020; 75: e2353.

Kaushik A, Gupta S, Sood M, Sharma S,
Verma S. A systematic review of multisystem
inflammatory syndrome in children associated
with SARS-CoV-2 infection. Pediatr Infect
Dis J 2020; 39(11): e340-e346.

Godfred-Cato S, Bryant B, Leung J, Oster
ME, Conklin L, Abrams J, et al. COVID-19—
associated multisystem inflammatory syndrome
in children—United States, March—July 2020.
Morbidity and Mortality Weekly Report
2020; 69(32): 1074-1080.

Theocharis P, Wong J, Pushparajah K,
Mathur SK, Simpson JM, Pascall E, et al.
Multimodality cardiac evaluation in children
and young adults with multisystem inflammation
associated with COVID-19. European Heart

Journal Cardiovascular Imaging 2020.

11C00 103380 « Poo d)ladd (@S § ¢, 2)9s

ohjle (Al ok sEibily dlas (VX%


https://jmums.mazums.ac.ir/article-1-17103-fa.html
http://www.tcpdf.org

