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SARS-CoV-2 Variants and Multisystem
Inflammatory Syndrome in Children

TO THE EDITOR: Multisystem inflammatory syn-
drome in children (MIS-C), a delayed hyperin-
flammatory response to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection,
is an important cause of illness in children.
Changes in the prevalent variant throughout the
coronavirus disease 2019 pandemic have influ-
enced the transmissibility and incidence of dis-
ease, but their association with clinical presenta-
tion and outcomes of MIS-C is incompletely
known.!?

We used data from the International Kawasaki
Disease Registry (IKDR) to identify patients who
had been hospitalized with SARS-CoV-2 infec-
tion during the period from April 2020 through
June 2022 and met the criteria for MIS-C accord-
ing to the Centers for Disease Control and Pre-
vention. All eligible patients who had provided
written informed consent or assent with parental
consent, as applicable according to local regula-
tions, were enrolled in the study at the participat-
ing sites. Patients were enrolled retrospectively if
they had been hospitalized before local approval
of the study was obtained and prospectively there-
after. The Global Initiative on Sharing All Influ-
enza Data (GISAID) database of hCoV-19 sequenc-
es was used to stratify the patients according to
periods defined according to the predominant
locally circulating ancestral or variant lineages
in order to determine associations with changes
in patient and disease characteristics.>* All com-
parisons were made against the ancestral period,
and the 95% confidence intervals for the differ-
ences have not been adjusted for multiplicity and
should not be used in place of hypothesis testing.

A total of 2017 patients were enrolled in the
study. The demographic characteristics of the pa-
tients (Table S1 in the Supplementary Appendix,
available with the full text of the letter at NEJM
.org) were similar to those of the broader popu-
lation of children with MIS-C. Patients during the
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delta (B.1.617.2) and omicron (B.1.1.529) periods
were younger, showed greater phenotypic simi-
larity to patients with Kawasaki’s disease, and
had a lower incidence of respiratory dysfunction
and coronary-artery dilatation than patients during
the ancestral and alpha+ (B.1.1.7 plus other cir-
culating minor variants) periods (Table 1). After
the ancestral period, immunomodulatory man-
agement evolved to include greater use of glu-
cocorticoids. Concurrently, the risks of serious
complications (arrhythmia, cardiac arrest, renal
complications, coagulopathy, and thrombosis),
admission to an intensive care unit, and death
decreased, with the most pronounced decrease
occurring during the omicron period. Across all
the variant periods, the risk of ventricular dys-
function was highest among the patients hospi-
talized during the alpha+ period as compared
with those during the ancestral period (35% vs.
28%, relative risk, 1.19; 95% confidence interval,
1.04 to 1.35). Although the clinical phenotype
became milder over time, severe disease was still
prevalent, with 23% of the patients during the
omicron period presenting with shock and with
37% being admitted to an intensive care unit.
The features of MIS-C at presentation were
more often similar to the features of Kawasaki’s
disease among patients hospitalized with SARS-
CoV-2 infection during the more recent variant
periods than among those during the earlier pe-
riods; however, without a definitive diagnostic test
for either condition, it remains to be determined
whether this represents a true change in phenotype
or an increase in the number of patients with
Kawasaki’s disease who meet the criteria for MIS-C
through concurrent but unrelated SARS-CoV-2
infection. Although we acknowledge the limita-
tions of the ecologic study design and the inher-
ent risk of misclassification of variant at the pa-
tient level, our data support observations that
the severity of MIS-C has decreased with each sub-
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sequent SARS-CoV-2 variant. Nevertheless, critical
illness in patients hospitalized with MIS-C re-
mains prevalent.
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A list of the International Kawasaki Disease Registry inves-
tigators is provided in the Supplementary Appendix, available
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