
An agency of the European Union

Multisystem inflammatory syndrome in 
children and adolescents (temporally related 

to COVID-19)

Laura Fregonese, 
EMA Paediatric and Orphan Medicines and COVID 19 Task Force 

Enpr-EMA
Monday 28 September 2020



Classified as internal/staff & contractors by the European Medicines Agency 

Nomenclature

PIMS-TS (Paediatric Inflammatory Multisystem Syndrome- Temporally associated 
with SARS-Cov-2

• RCPCH: persistent fever, inflammation, and evidence of single or multi-organ dysfunction 
in a child, with exclusion of any other microbial cause, with or without PCR evidence of 
SARS-CoV-2

• ECDC : dissemination of UK definition to paediatric surveillance units (May 2020)

MIS-C (Multi-Inflammatory Syndrome in Children)

• WHO: SARS-CoV2 PCR may be positive or negative

• CDC: requires confirmation of infection or contact 

Currently getting most commonly used terminology

Approximately 1000 cases reported worldwide (end of June 2020)
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Epidemiology
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• Observational study in children admitted to 
PICUs in UK between April 1-May 10, 2020

• PIMS-TS ICU admission compared with historical 
PICU admissions for Kawasaki,  TSS,  
haemophagocytic lymphohistiocytosis, and 
macrophage activation syndrome

• 78 PIMS-TS in 21/23 PICUs in UK = avg. 14 
admissions/week 

• Historical data for similar inflammatory 
conditions showed average 1 (95% CI 0·85-1·22) 
admission/week

• Prevalence of afro-Caribbean and Asian ethnicity
Davies P,  et al. Lancet Child Adolesc Health. 2020.
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SARS-CoV-2 Related Multisystem Inflammation in Children
(Belhadjer Circulation 2020 May 17; https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.048360)
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Main emerging features
• Occurs 2 to 4 weeks after infection with SARS-CoV-2

• uncommon (2 in 100,000 persons <21 years of age) compared with SARS-
CoV-2 infection diagnosed in persons younger than 21 years of age over 
the same period (322 in 100,000)

• Most patients with MIS-C have antibodies against SARS-CoV-2, and virus 
is detected in a smaller proportion

• relatively high proportion among black, Hispanic, or South Asians

• Critical illness leading to intensive care develops in some patients, with 
prominent cardiac involvement and coronary-artery aneurysms in 10 to 20

• Cardiac sequelae?
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Laboratory features
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• elevated C-reactive protein, D-dimer, 
and ferritin, troponin, and 
lymphopenia

• US case series: Serum IL-6 level was 
elevated in 16/17 patients

• Cytokine profile in 8 patients: 
elevated IL-2R, IL-18, and CXCL 9 
levels in all and mildly increased IFN-
γ (n = 3) and IL-8 (n = 2) levels in 
some. TNF-α, IL-1b, Il-2, IL-4, IL-5, 
and IL-13 levels were normal
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Treatment
• Overall response to existing treatments seems 

good

• US cases (17): 15 required PICU; vasoactive 
support in 10. None required MV

• 14 received steroid treatment 
(methylprednisone 2-30 mg/kg; hydrocortisone 
(2 mg/kg ; prednisone)

• 13 received IVIG (2-4 g/kg), including 3 who 
did not receive steroids and 8 who met criteria 
for KD. One patient received tocilizumab

• Anti-TNF and anti IL1 also reported
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Considerations and Questions

• Need of common definitions/clinical 
entity (also for monitoring MIS-C as 
potential adverse event of 
vaccination)

• Is there any unmet need of treatment 
in Mis-C?

• If so, which type of treatment, and 
would clinical trials be feasible?
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Any questions?

laura.fregonese@ema.europa.eu

Official address Domenico Scarlattilaan 6  ● 1083 HS Amsterdam  ● The Netherlands
Send us a question Go to www.ema.europa.eu/contact 
Telephone +31 (0)88 781 8737

Further information

Follow us on @EMA_News
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