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Childhood Multisystem Inflammatory Syndrome 
— A New Challenge in the Pandemic

Michael Levin, F.Med.Sci., Ph.D.

The recognition and description of new diseases 
often resemble the parable of the blind men and 
the elephant, with each declaring that the part 
of the beast they have touched fully defines it. 
As the coronavirus disease 2019 (Covid-19) pan-
demic has evolved, case reports have appeared 
describing children with unusual febrile illnesses 
that have features of Kawasaki’s disease,1 toxic 
shock syndrome,2 acute abdominal conditions, 
and encephalopathy, along with other reports 
of children with fever, elevated inflammatory 
markers, and multisystem involvement.3-5 It is 
now apparent that these reports were describing 
different clinical presentations of a new child-
hood inflammatory disorder.

A case definition for the emerging disorder 
was published in late April 2020,5 after U.K. pedia-
tricians alerted the National Health Service to an 
unusual inflammatory illness, termed “pediatric 
inflammatory multisystem syndrome temporally 
associated with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2),” or PIMS-TS.6 Simi-
lar cases were rapidly reported from many other 
countries.3,4 The U.S. Centers for Disease Control 
and Prevention (CDC) and the World Health Or-
ganization (WHO) subsequently published their 
own differing definitions of the disorder, which 
they named multisystem inflammatory syndrome 
in children (MIS-C).

Two reports now appearing in the Journal de-
scribe the epidemiology and clinical features of 
the new disorder in the United States. Dufort 
and colleagues describe the results of active 
mandatory surveillance for MIS-C in 106 hospi-
tals in New York State, with 191 cases reported 

to the state health department as of May 10, 2020, 
of which 99 met the case definition.7 Feldstein 
and colleagues report 186 cases identified by 
targeted surveillance in 26 U.S. states over a 
2-month period.8 Together with the reports from 
other countries,1-6 these studies describe the new 
childhood inflammatory disorder that has 
emerged during the Covid-19 pandemic.

With approximately 1000 cases of MIS-C (in-
cluding, here and below, those that have been 
classified as PIMS-TS) reported worldwide, do 
we now have a clear picture of the new disorder, 
or, as in the story of the blind men and the ele-
phant, has only part of the beast been described? 
What are its cause and pathogenesis? How 
should it be diagnosed and treated, and are there 
wider implications for our understanding of 
Covid-19?

The published reports have used a variety of 
hastily developed case definitions based on the 
most severe cases, possibly missing less serious 
cases. The CDC and WHO definitions require 
evidence of SARS-CoV-2 infection or exposure 
— a requirement that is problematic, since asymp-
tomatic infections are common and antibody 
testing is neither universally available nor reliable.

Overall, a consistent clinical picture is emerg-
ing. MIS-C occurs 2 to 4 weeks after infection 
with SARS-CoV-2. The disorder is uncommon 
(2 in 100,000 persons <21 years of age) as com-
pared with SARS-CoV-2 infection diagnosed in 
persons younger than 21 years of age over the 
same period (322 in 100,000).7 Most patients 
with MIS-C have antibodies against SARS-CoV-2, 
and virus is detected in a smaller proportion. A 
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relatively high proportion of cases have occurred 
among black, Hispanic, or South Asian persons.5-8

Critical illness leading to intensive care devel-
ops in some patients, with prominent cardiac in-
volvement and coronary-artery aneurysms in 10 
to 20%. Elevated levels of troponin and B-type 
natriuretic peptide are common in severely af-
fected patients, particularly those with cardiac 
dysfunction, and most have elevations in levels 
of C-reactive protein, ferritin, lactate dehydroge-
nase, and d-dimers, as well as in neutrophil 
counts. Anemia, lymphopenia, hypoalbuminemia, 
and abnormal coagulation indexes are also com-
mon. Most patients have recovered with inten-
sive care support and after treatment with a 
range of immunomodulatory agents (including 
intravenous immune globulin, glucocorticoids, 
anti–tumor necrosis factor, and interleukin-1 or 
6 inhibitors). A small percentage of patients 
have received extracorporeal membrane oxygen-
ation support, and 2 to 4% have died.

Direct comparison of the clinical and labora-
tory features of MIS-C with those of Kawasaki’s 
disease suggests that the new disorder is dis-
tinct from the latter. Patients with MIS-C are 
older and have more intense inflammation and 
greater myocardial injury than patients with 
Kawasaki’s disease, and racial and ethnic pre-
dominance differs between the conditions.6

There is concern that children meeting cur-
rent diagnostic criteria for MIS-C are the “tip of 
the iceberg,” and a bigger problem may be lurk-
ing below the waterline. Children meeting the 
broader U.K. definition of PIMS-TS5 have in-
cluded critically ill patients, patients meeting 
diagnostic criteria for Kawasaki’s disease, and 
some patients with unexplained fever and in-
flammation.6 Coronary-artery aneurysms have 
occurred in all three groups.6 In the study by 
Dufort et al., one third of the reported patients 
did not meet their case definition but had 
clinical and laboratory features similar to those 
who did.

Clinicians face difficult management issues 
as they see such a wide spectrum of patients. 
What treatments may prevent progression to 
shock and multiorgan failure, and will treatment 
prevent coronary-artery aneurysms? Are children 
with self-resolving inflammation at risk for an-
eurysms, and what cardiac follow-up is needed? 
Such questions require studies involving not 

only the patients whose condition meets the cur-
rent definitions but also children and adoles-
cents who have unexplained fever and inflam-
mation. Indeed, the case definitions may need 
refinement to capture the wider spectrum of 
illness. The challenges of this new condition 
will now be to understand its pathophysiological 
mechanisms, to develop diagnostics, and to de-
fine the best treatment. Most patients to date 
have been treated with agents that have shown 
benefit in Kawasaki’s disease or other inflam-
matory disorders; thus, trials are needed to es-
tablish the appropriate therapy.

Elucidating the mechanism of this new entity 
may have importance for understanding Covid-
 19 far beyond the patients who have had MIS-C 
to date, who are relatively few in number as 
compared with those who have had SARS-CoV-2 
infection. Because MIS-C generally occurs late 
after SARS-CoV-2 infection, after antibody has 
developed, aberrant cellular or humoral adaptive 
immune responses may be involved. There is 
evidence that antibodies may enhance the sever-
ity of SARS-CoV-1 infection by triggering inflam-
mation or mediating organ damage.9 Further-
more, genetic studies hint that children carrying 
variants in genes that regulate T- and B-cell re-
sponses or the clearance of immune complexes 
are at higher risk for Kawasaki’s disease.10 One 
might speculate that the clinical similarity be-
tween Kawasaki’s disease and MIS-C implies a 
related underlying genetic architecture, support-
ing the hypothesis that the new disorder arises 
from aberrant T- or B-cell responses to SARS-
CoV-2. Given such hypotheses, might an under-
standing of MIS-C illuminate the elusive patho-
genesis of Kawasaki’s disease? Furthermore, 
would it have implications for the development 
of a safe vaccine against SARS-CoV-2, and could 
it provide an understanding of the late hyper-
inflammatory syndrome that occurs in some 
adults with Covid-19 and that has features simi-
lar to those of MIS-C?

Disclosure forms provided by the author are available with the 
full text of this editorial at NEJM.org.

From the Section of Paediatric Infectious Disease, Department 
of Infectious Disease, Imperial College London, London. 

This editorial was published on June 29, 2020, at NEJM.org.

1. Jones VG, Mills M, Suarez D, et al. COVID-19 and Kawasaki 
disease: novel virus and novel case. Hosp Pediatr 2020; 10: 537-40.

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 



Editorial

n engl j med   nejm.org 3

2. Riphagen S, Gomez X, Gonzalez-Martinez C, Wilkinson N, 
Theocharis P. Hyperinf lammatory shock in children during 
COVID-19 pandemic. Lancet 2020; 395: 1607-8.
3. Verdoni L, Mazza A, Gervasoni A, et al. An outbreak of se-
vere Kawasaki-like disease at the Italian epicentre of the SARS-
CoV-2 epidemic: an observational cohort study. Lancet 2020; 395: 
1771-8.
4. Grimaud M, Starck J, Levy M, et al. Acute myocarditis and 
multisystem inflammatory emerging disease following SARS-
CoV-2 infection in critically ill children. Ann Intensive Care 
2020; 10: 69.
5. Royal College of Paediatrics and Child Health. Guidance — 
paediatric multisystem inflammatory syndrome temporally associ-
ated with COVID-19 (https://www .rcpch .ac .uk/ resources/ guidance 
- paediatric - multisystem - inf lammatory - syndrome - temporally 
- associated - covid - 19).
6. Whittaker E, Bamford A, Kenny J, et al. Clinical characteris-

tics of 58 children with a pediatric inflammatory multisystem 
syndrome temporally associated with SARS-CoV-2. JAMA 2020 
June 8 (Epub ahead of print).
7. Dufort EM, Koumans EH, Chow EJ, et al. Multisystem in-
flammatory syndrome in children in New York State. N Engl J 
Med. DOI:  10.1056/NEJMoa2021756.
8. Feldstein LR, Rose EB, Horwitz SM, et al. Multisystem in-
flammatory syndrome in U.S. children and adolescents. N Engl 
J Med. DOI:  10.1056/NEJMoa2021680.
9. Liu L, Wei Q, Lin Q, et al. Anti-spike IgG causes severe acute 
lung injury by skewing macrophage responses during acute 
SARS-CoV infection. JCI Insight 2019; 4(4): e123158.
10. Onouchi Y. The genetics of Kawasaki disease. Int J Rheum 
Dis 2018; 21: 26-30.

DOI: 10.1056/NEJMe2023158
Copyright © 2020 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 


