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In the waning days of April 2020, reports 
from western Europe were heralding 
what appeared to be a new febrile pe-
diatric entity that involved systemic 
hyperinflammation, multiorgan involve-
ment, abdominal pain and gastrointes-
tinal (GI) symptoms, sometimes features 
reminiscent of Kawasaki disease (KD), 
and very prominent cardiogenic shock 
with impressive myocardial dysfunction. 
Several designations have been proposed 
for this syndrome including pediatric 
coronavirus disease-2019 (COVID-19)–
associated multisystem inflammatory 
syndrome (MIS-C). Many of these pa-
tients were exposed to someone known or 
suspected to have COVID-19. Most, but 
not all, of these patients tested positive by 
polymerase chain reaction (PCR) assay 
and/or immunoglobulin (Ig) G and/or 
IgM antibody tosevere acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2).

Children who manifested these fea-
tures were promptly recognized in the 
United States, particularly, but not exclu-
sively, in the New York City area. As of 
13 May, about 100 children in New York 
State were suspected to have illnesses 
with some features of MIS-C [1]. A Letter 
to the Editor of the Journal of the Pediatric 
Infectious Diseases Society describes a 

similar case in Detroit, Michigan, who 
required extracorporeal membrane oxy-
genation (ECMO) before making a com-
plete recovery [2].

On 6 May 2020, the Lancet released a 
report of 8 children aged 4–14 years from 
the Evelina London Children’s Hospital 
that was titled “Hyperinflammatory Shock 
in Children during Covid-19 Pandemic” 
[3]. Six of the 8 children were of Afro-
Caribbean ethnicity, 5/8 were males, and 
all were previously healthy. Prominent 
features were high fever, GI symptoms, 
and shock; there was a relative lack of 
respiratory symptoms; and 7/8 required 
mechanical ventilation for cardiovascular 
stabilization. All tested negative for SARS-2 
on bronchoalveolar lavage or nasopharyn-
geal aspirates, but all 8 were reported to 
be positive for antibody to SARS-2. One 
child (who actually may have had KD) de-
veloped a giant coronary aneurysm, and 1 
died after developing an arrhythmia with 
refractory shock that required ECMO and 
then suffered a large fatal cerebrovascular 
infarct. On echocardiography, others did 
not have coronary arterial enlargement. 
Laboratory studies included very impres-
sive markers of inflammation, particularly 
elevated D-dimers, ferritin and triglycer-
ides (highly suggestive of macrophage 
activation syndrome [MAS]), as well as 
very elevated cardiac enzymes and tro-
ponin and extremely high N-terminal-pro 
B-type Natriuetic Peptide (NT-pro-BNP) 
levels. Most patients were treated with in-
travenous immunoglobulin (IVIG; 2 gm/
kg) and aspirin, improved, and were dis-
charged from the pediatric intensive care 
unit in 4–6 days.

Another somewhat similar series of 
10 patients from Bergamo, Italy, was 
published in the Lancet on 13 May 2020. 
These patients were aged 3–16 years, with 
2/10 positive by SARS-2 PCR and 8/10 
positive for SARS-2 by IgG/IgM [4]. Two 
of 10 had some coronary dilation, but 
details are not available. A U.S. series of 
6 children  5-14 years old with this syn-
drome from Philadelphia accompanies 
this commentary [5].

Temporally these illnesses began 
to manifest approximately 1  month or 
more after the peak of COVID-19 cases 
in their region rather than contempora-
neously with the peak in these heavily 
impacted areas. Interestingly, children 
with this syndrome were not described 
in the earliest pediatric case series from 
SARS-2–hyperepidemic locations in 
China and Italy [6–8]. Strikingly, there 
is still no evidence that MIS-C has oc-
curred in children in Asia. For this and 
other reasons discussed below, I believe it 
unlikely that this distinctive syndrome is 
directly related to KD.

We are very early in our experience 
with these patients, and much (every-
thing, really) remains to be learned. There 
is much speculation regarding the patho-
genesis of MIS-C, particularly regarding 
its potential relationships to typical or 
incomplete KD, to a small subset of KD 
known as Kawasaki shock syndrome, to 
bacterial infection–triggered toxic shock 
syndrome (TSS), and to MAS. At this 
time, it appears likely that infection with 
pandemic SARS-2 serves as a delayed 
trigger for MIS-C, which seems to be a 
post-infectious inflammatory process, as 
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suggested by its delay from peak com-
munity COVID-19 activity and by the 
frequent SARS-2 PCR negativity but 
antibody positivity, albeit with the im-
portant caveat that accuracy/validity of 
SARS-2 serologic testing is somewhat 
nonstandardized at this time.

At this very early stage in our experi-
ence, I believe that available data support 
a strong argument that MIS-C is not a 
manifestation of KD or KD-shock syn-
drome, as noted in the following text. 

Demographic features of patients 
with MIS-C, to date, are very different 
from those of KD patients, of whom 50% 
are aged <24  months and 80% are aged 
<5  years compared with a mean age of 
approximately 10  years including ado-
lescents and teens with MIS-C. The KD 
attack rates in Japan, China, and other 
Asian countries are easily the highest in 
the world. However, MIS-C has not been 
seen in Asia despite the great frequency 
of COVID-19 in Asia. In several series, 
MIS-C patients may be seen more often 
in children of African ethnicity. 

Clinical features of MIS-C include 
much more impressive abdominal pain, 
diarrhea, vomiting, and multiorgan in-
volvement, including acute kidney in-
jury, and relatively few classic KD criteria 
when compared with children with KD. 

Cardiac features of MIS-C most dra-
matically show moderate to very severe 
myocardial involvement (manifested by 
imaging and strikingly high NT-pro-BNP 

and troponin levels), much greater than 
associated with KD or KD shock syn-
drome. The relatively few who also de-
velop significant coronary abnormalities 
might actually be KD patients being cared 
for simultaneously and misclassified as 
MIS-C. In KD, the cardiac hallmark, of 
course, is coronary artery abnormalities. 

Laboratory features of MIS-C are also 
quite distinct from those in KD, with 
greater resemblance to those of MAS 
(elevated ferritin, D-dimers, triglycer-
ides) and to the cytokine storm of TSS, 
in addition to the laboratory features 
characteristic of COVID-19 in adults (eg, 
leukocytosis, lymphopenia, neutrophilia, 
thrombocytopenia, and extremely high 
C-reactive protein levels, higher than typ-
ically seen in KD).

The overall clinical picture of children 
with MIS-C is similar in many respects 
to the later phase of adult COVID-19 
that is characterized by cytokine storm, 
hyperinflammation, multiorgan damage 
that often includes severe myocarditis 
and acute kidney injury, and laboratory 
features of MAS and/or TSS.

It is quite mysterious that this syn-
drome occurs in children who had not 
manifested the early stage of COVID-19. 
In this regard, MIS-C acts like a post-
infectious entity. Interestingly, most 
MIS-C patients improved coincident with 
IVIG with or without steroids, suggesting 
that IVIG with or without steroids in KD 
and this new inflammatory syndrome, 

and without steroids in TSS, is effective in 
modulating cytokine activation.

Numerous questions are raised by the 
recognition of the very new MIS-C. These 
relate to its definition, pathogenesis, ep-
idemiology, genetics, susceptibility, diag-
nosis, therapy and sequelae, and others. 
The journey is just beginning.
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