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Multisystem inflammatory syndrome in children (MIS-C) oc-
curs among persons aged <21 years following severe acute
respiratory syndrome coronavirus 2 infection. Among 2818
MIS-C cases, 35 (1.2%) deaths were reported, primarily af-
fecting racial/ethnic minority persons. Being 16-20 years old
or having comorbidities was associated with death. Targeting
coronavirus disease 2019 prevention among these groups and
their caregivers might prevent MIS-C-related deaths.
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Multisystem inflammatory syndrome in children (MIS-C) is
a severe hyperinflammatory syndrome occurring among per-
sons <21 years old typically 2-6 weeks after infection with se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
the virus that causes coronavirus disease 2019 (COVID-19).
In previous analyses of MIS-C in the United States, minority
racial/ethnic groups have been over-represented among cases,
more than half of patients received intensive hospital care, and
2% of patients died [1, 2]. To inform clinical and public health
decision-making, we aimed to describe demographic and clin-
ical features among MIS-C decedents and factors associated
with death.

METHODS

Since May 14, 2020, health departments have reported sus-
pected MIS-C cases using the Centers for Disease Control
and Prevention’s (CDC’s) standardized case report form with
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information abstracted from medical records. All cases reported
by March 31, 2021, with known outcome (death or hospital dis-
charge) and meeting the MIS-C case definition were included in
the analysis. The MIS-C case definition included patients aged
<21 years with fever, laboratory evidence of inflammation, and
evidence of clinically severe illness requiring hospitalization,
with multisystem organ involvement (cardiovascular, dermato-
logic, gastrointestinal, hematologic, neurologic, renal, or respi-
ratory) who tested positive for SARS-CoV-2 or had exposure to
a suspected or confirmed COVID-19 case within the 4 weeks
before symptom onset (https://www.cdc.gov/mis-c/hcp/).
Underlying medical conditions were identified using the 9
conditions listed on the case report form, by categorizing free-
text responses, or, for obesity, using anthropometric data [3].
An existing framework defining severe organ system involve-
ment was adapted for the study [4]. To explore trends over
time, the number of days between the first and last reported
MIS-C onset dates were divided into 3 equal time periods (be-
fore June 29, 2020; June 29-November 6, 2020; and November
7, 2020-March 17, 2021), which aligned closely with waves of
MIS-C reported in the United States. Demographic charac-
teristics, clinical features, and management among survivors
and decedents and factors associated with death are reported.
Continuous variables were compared using medians, interquar-
tile ranges (IQRs), and Kruskal-Wallis tests. After assessing for
collinearity, categorical variables were compared using unad-
justed exact logistic regression or logistic regression adjusted
for age, obesity, nonobesity comorbidities, race/ethnicity, or
MIS-C onset date, with 95% CIs, where sample size allowed.
Data were analyzed using SAS (version 9.4; SAS Institute).

Patient Consent

Factors necessitating patient consent did not apply to this study.
This activity was reviewed by CDC and was conducted con-
sistent with applicable federal law and CDC policy [5, 6].

RESULTS

Fifty-one jurisdictions (48 US states, Washington, DC, New
York City, and Puerto Rico) reported 3259 confirmed MIS-C
cases. After excluding 441 cases with unknown outcomes
(missing = 240 [7.4%]; hospitalized at time of reporting = 201
[6.2%]), 2818 MIS-C cases with onset dates during February 19,
2020-March 17, 2021, were analyzed (Table 1). Overall, 1664
(59%) MIS-C patients were male. Race/ethnicity was unknown
for 359 (12.7%) persons; among those with available informa-
tion, 909 (37.0%) were Hispanic/Latino, 709 (28.8%) were non-
Hispanic Black, 28 (1.1%) were AI/AN, 29 (1.2%) were NH/PI,
and 681 (27.7%) were non-Hispanic White persons. Thirty-five
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Figure 1. Heatmap showing the percentage of MIS-C decedents and survivors with severe involvement of individual and 2-way combinations of organ systems. Boxes

representing a single organ system show the percentage of persons who had severe involvement of that system. Percentages sum to >100% because each patient's illness
could involve multiple combinations of organ systems. Abbreviation: MIS-C, multisystem inflammatory syndrome in children.

patients died. The overall case fatality ratio was 1.2% (95% CI,
0.1%-1.7%) and declined from 2.4% (95% CI, 0.1%-3.7%) to
1.6% (95% CI, 0.1%-2.5%) and 0.7% (95% CI, 0.03%-1.1%)
across the 3 time periods (data not presented; x* P = .004).

The median age among decedents (IQR) was 15.8 (7.9-
17.8) years (data not presented), and 15 (42.9%) deaths oc-
curred among persons aged 16-20 years. Among 30 decedents
with known race/ethnicity, 12 (40%) were Hispanic/Latino, 8
(26.7%) were non-Hispanic Black, 2 (6.7%) each were American
Indian (AI)/Alaska Native (AN) and Native Hawaiian (NH)/
Pacific Islander (PI), and 5 (16.7%) were non-Hispanic White.
One or more underlying medical conditions were reported for
24 (68.6%) decedents; obesity was most commonly reported
(n = 16; 45.7%). Thirty-one (88.6%) decedents were admitted
to an intensive care unit (ICU) (Supplementary Table 1). Death
occurred a median (IQR) of 12 (5-19) days after MIS-C onset
(data not presented) and 6 (2-22) days after hospitalization.
Decedents experienced severe involvement of a median (IQR)
of 4 (4-5) organ systems. All had severe cardiovascular involve-
ment, and 34 (97.1%) had both severe cardiovascular and respi-
ratory system involvement (Figure 1). Thirty (85.7%) decedents
received vasopressor medications for shock, and 12 (34.3%)
received extracorporeal membrane oxygenation (ECMO)
therapy; 1 (3.3%) of 30 who underwent echocardiography had
coronary artery dilation or aneurysm. Acute kidney injury was
reported among 17 (48.6%) decedents; 5 (14.3%) required di-
alysis. More than one-third of decedents (n = 12; 34.3%) had
severe neurologic involvement, including 7 (20%) with stroke.
Nineteen (54.3%) decedents received at least 1 dose of intra-
venous immunoglobulin (IVIG), and 14 (40.0%) received both
IVIG and glucocorticoids.

On multivariable analysis, the odds of death were higher
among persons aged 16-20 years than among children aged
6-11 years (adjusted odds ratio [aOR], 6.8; 95% CI, 2.7-17.1)
(Table 1). The odds of death were higher among AI/AN and
NH/PI persons, but the associations were not statistically

significant. Having 1 or more underlying comorbid med-
ical conditions was associated with death (aOR, 2.8; 95% CI,
1.4-5.9), particularly neurologic disease (aOR, 5.1; 95% CI,
1.9-14.1) or noncardiac congenital abnormalities (aOR, 6.5;
95% CI, 2.6-16.0). Severe involvement of the following organ
systems was also associated with dying: cardiac (OR, 11.4;
95% CI, 2.5-c0), respiratory (aOR, 27.9; 95% CI, 3.8-205.3),
neurologic (aOR, 7.7; 95% CI, 3.7-16.0), or renal (aOR, 4.8;
95% CI, 2.4-9.8), whereas mucocutaneous involvement was
inversely associated with death (aOR, 0.37; 95% CI, 0.18-
0.75). The odds of death among patients who developed
stroke, renal failure, or liver failure were 38, 12, and 11 times
as high, respectively, as the odds among those without these
complications.

DISCUSSION

As of March 31, 2021, among 2818 MIS-C cases, 35 (1.2%) MIS-
C-related deaths had been reported to the CDC. Although other
investigators have reported the highest MIS-C incidence among
primary school-aged children [1], we found that the highest
number and likelihood of death occurred among persons aged
16-20 years. Previous analyses have found ICU admission to
be more likely among MIS-C patients aged 13-20 years and
SARS-CoV-2-related death to be more common among persons
aged 10-20 years than among younger children [2, 5]. Together,
these findings suggest that adolescents and young adults are at
highest risk for severe MIS-C outcomes.

These data were limited by sample size and incomplete as-
certainment of race/ethnicity, yet they suggest increased MIS-C
incidence and mortality among racial/ethnic minority groups.
Although Hispanic/Latino, non-Hispanic Black, AI/AN, and
NH/PI persons account for approximately one-third of the US
population, more than two-thirds of MIS-C cases and 80% of
MIS-C deaths occurred among these groups [8]. These find-
ings are consistent with disparities in COVID-19 incidence,
mortality, and case fatality rates among Hispanic/Latino,
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non-Hispanic Black, AI/AN, and NH/PI persons reported
elsewhere [5, 9-11]. Improving clinical and public health in-
formation systems to ascertain race/ethnicity uniformly and
completely across jurisdictions would permit more robust ana-
lyses and help guide policy-makers, health departments, clin-
icians, and community partners to address systemic issues that
contribute to health disparities.

Previous studies have reported a high prevalence of under-
lying medical conditions among pediatric COVID-19 dece-
dents [5]. In this report, 69% of MIS-C decedents had 1 or more
underlying medical conditions, and preexisting neurologic dis-
ease or noncardiac congenital abnormalities were associated
with death.

During MIS-C illness, severe involvement of the respira-
tory, cardiac, neurologic, or renal systems was associated with
death. All decedents had severe cardiovascular involvement,
with most requiring vasopressor medications for shock and
one-third receiving ECMO. Stroke was reported among 20%
of decedents and was associated with 38-fold increased odds
of death. In a previous report about youths with SARS-CoV-
2-related illness, severe neurologic involvement was associated
with high mortality rates as well as neurologic sequelae among
survivors [12].

During February 2020-March 2021, the likelihood of dying
among those with MIS-C decreased while the numbers of
MIS-C cases increased. Decreasing mortality might be related
to increasing identification and reporting of milder MIS-C
cases, improvements in clinical management, changes in the
SARS-CoV-2 virus, or some combination of these or other
factors. Evidence to guide the clinical management of patients
with MIS-C continues to accrue, and recent reports suggest that
treating patients with IVIG and glucocorticoid medications
may improve outcomes [13-15]. Additional studies would be
useful to elucidate the incidence, trends, and optimal clinical
management of MIS-C.

Because this was an exploratory analysis with multiple com-
parisons and small numbers of decedents, the results presented
should be interpreted cautiously. This report might be further
limited by biases related to variations in diagnosis and reporting
across jurisdictions and time. Because the MIS-C case defini-
tion is broad and the case report form did not include explicit
definitions of underlying medical conditions, signs/symptoms,
complications, or timing of the clinical course, misclassification
is possible. Finally, information about specific causes of death
was not collected.

This report is among the first to examine MIS-C mor-
tality and can inform prevention efforts. At the time of this
study, only 60% of decedents met the current age-based el-
igibility requirements for COVID-19 vaccination. Because
large numbers of children and adolescents will remain at
risk for SARS-CoV-2 infection until COVID-19 vaccine

access expands, clinicians must remain vigilant for MIS-C.
Children and their caregivers should be supported to prac-
tice nonpharmaceutical methods of preventing SARS-CoV-2
transmission [16]. Vaccinating adults can protect unvacci-
nated children and should be encouraged [17]. Facilitating
vaccination among persons aged 12-20 years, which in-
cludes the age group with the largest number of deaths and
highest odds of death associated with MIS-C, is currently
possible. As vaccine eligibility expands, similar efforts could
be undertaken for younger children. Prioritizing COVID-
19 prevention efforts, including vaccination, among persons
of minority racial/ethnic groups and those with underlying
medical conditions would help protect those at highest risk
for severe MIS-C-related outcomes [2, 5].
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