Supplemental Methods and Results 

Methods
Vaccine Adverse Event System (VAERS) search terms used to identify potential cases of multisystem inflammatory syndrome in children (MIS-C) after receipt of COVID-19 vaccine
	Medical Dictionary for Regulatory Activities (MedDRA) Preferred Terms
	Multisystem inflammatory syndrome in children
Multisystem inflammatory syndrome
Kawasaki’s Disease
Systemic inflammatory response syndrome


	Text String Search Terms
	“MIS-C”
“MISC”
“MIS”
“MIS-V”
“Multisystem inflammatory syndrome”
“Multisystem inflammatory”
“Multisystem inflammation”
“Multisystem” + “inflammation”
“Multisystem” + “inflammatory”
“Kawasaki”
“KD”
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Supplemental Table A. Demographic features and month of illness onset for 69 children who met clinical and inflammatory criteria of 2020 CDC MIS-C Definition, by SARS-CoV-2 infection status. 
	
	Total, no. (%)




n=69
	Laboratory evidence of 
SARS-CoV-2 infection, no. (%) 

n=58
	No laboratory evidence of SARS-CoV-2 infection, no. (%)

n=4
	Infection status could not be determined, no. (%)
n=7

	Age at MIS-C illness onset (years)
	
	
	
	

	5-6
	8 (12)
	4 (7)
	1 (25)
	3 (43)

	7-8
	20 (29)
	18 (31)
	1 (25)
	1 (14)

	9-11
	41 (59)
	36 (62)
	2 (50)
	3 (43)

	Sex
	
	
	
	

	Female
	28 (41)
	22 (38)
	1 (25)
	5 (71)

	Male
	41 (59)
	36 (62)
	3 (75)
	2 (29)

	Race or ethnicity
	
	
	
	

	White, non-Hispanic
	31 (45)
	25 (43)
	1 (25)
	5 (71)

	Hispanic
	8 (12)
	7 (12)
	1 (25)
	0

	Black, non-Hispanic
	13 (19)
	13 (22)
	0
	0

	Asian or Pacific Islander, non-Hispanic
	6 (9)
	4 (7)
	2 (50)
	0

	Other race, non-Hispanic
	2 (3)
	1 (2)
	0
	1 (14)

	Unknown
	9 (13)
	8 (14)
	0
	1 (14)

	
	
	
	
	

	Month of illness onset
	
	
	
	

	November 2021
	13 (19)
	9 (16)
	3 (75%)
	1 (14)

	December 2021
	19 (28)
	14 (24)
	1 (25%)
	4 (57)

	January 2022
	19 (28)
	18 (31)
	0
	1 (14)

	February 2022
	16 (23)
	15 (26)
	0
	1 (14)

	March 2022
	2 (3)
	2 (3)
	0
	0



    
Supplemental Table B. Timing of testing and COVID-19 vaccination for 33 children with positive NAAT/antigen test before MIS-C illness onset (page 1 of 2)
	
	NAAT/Ag test-positive before vaccine dose 1 or between dose 1       and dose 2
	NAAT/Ag test-positive after vaccination

	Sequence of key events
	No.

	Number of days from positive test to MIS-C illness onset
	Number of days from positive test to vaccine dose 1a
	Number of days from positive test to vaccine dose 2b
	Number of days from vaccine dose 1 to positive testc
	Number of days from vaccine dose 2 to positive testd 

	+ test
	Dose 1
	
	
	Ons
	
	Hosp
	10
	17, 25*, 26, 37**, 41, 47, 59, 339, 398, 451
	2, 15, 5, 37, 40, 29, 59, 328, 397, 381
	
	
	

	+ test
	Dose 1
	Dose 2
	
	Ons.
	
	Hosp
	3
	27, 43, 53
	3, 16, 23
	
	
	

	+ test
	Dose 1
	
	
	Ons
	Dose 2
	Hosp
	1
	37
	18
	
	
	

	
	Dose 1
	+ 
test
	
	Ons
	
	Hosp
	5
	11, 32, 21, 35, 13
	
	
	4, 7, 18, 23, 24
	

	
	Dose 1
	Dose 2
	+ 
test
	Ons
	
	Hosp
	8
	38, 35, 34, 21#, 29, 3^, 26, 29
	
	
	
	7, 14, 23, 27, 41, 42, 48, 48

	
	Dose 1
	+ 
test
	Dose 2
	Ons
	
	Hosp
	6
	36, 32, 30, 66, 35, 26
	
	18, 14, 21, 39, 33, 26
	3, 7, 9, 17, 18, 43
	

	Total 
	33
	



Legend/Footnotes. + test, positive NAAT/antigen test;   Dose, COVID-19 vaccine dose    Ons, MIS-C illness onset;   Hosp, hospitalization    
Sequence of key events column depicts the 6 different categories of the cases by the order of key events (including the positive NAAT/antigen test, receipt of dose 1 of COVID-19 vaccine, receipt of dose 2 of COVID-19 vaccine, onset of MIS-C illness, and admission to the hospital). The next column indicates the number of children that had that particular order of key events.
Each child listed by their respective number of days for the particular column. 
Red indicates the column for which the child’s days are listed in ascending order; that order of individuals is maintained for the other columns in that row 
Underline indicates child had a positive anti-nucleocapsid antibody test during MIS-C evaluation
aFor those whose positive test was before vaccine dose 1
bFor those whose positive test was after vaccine dose 1 and before vaccine dose 2
cFor those whose positive test was after only vaccine dose 1 
dFor those whose positive test was after vaccine dose 2
*Child was also NAAT/Ag positive during MIS-C evaluation, 27 days after previous positive test.  
**Child was also NAAT/Ag positive during MIS-C evaluation, 40 days after previous positive test 
^Child was also NAAT/Ag positive during MIS-C evaluation, 3 days after previous positive test
# Child had negative anti-nucleocapsid antibody test during MIS-C evaluation
 

Supplemental Table B. Timing of testing and COVID-19 vaccination for 33 children with positive NAAT/antigen test before MIS-C illness onset (page 2 of 2)
	Sequence
	No.

	Number of days from  vaccine dose 1 to MIS-C illness onsete
	Number of days from  vaccine dose 2 to MIS-C illness onsete

	+ test
	Dose 1
	
	
	Ons
	
	Hosp
	10
	15, 10, 21, 0, 1, 18, 0, 11, 1, 70
	

	+ test
	Dose 1
	Dose 2
	
	Ons.
	
	Hosp
	3
	24, 27, 30
	3, 6, 6

	+ test
	Dose 1
	
	
	Ons
	Dose 2
	Hosp
	1
	19
	NA

	
	Dose 1
	+ 
test
	
	Ons
	
	Hosp
	5
	15, 39, 39, 58, 37
	NA

	
	Dose 1
	Dose 2
	+ 
test
	Ons
	
	Hosp
	8
	82, 83, 78, 69, 98, 66, 95, 99
	45, 49, 57, 48, 70, 45, 74, 77

	
	Dose 1
	+ 
test
	Dose 2
	Ons
	
	Hosp
	6
	39, 39, 39, 83, 53, 69
	18, 18, 9, 27, 2, 0

	Total 
	33
	



NA, not applicable  
eListed by order of children in red text in cells on page 1 of Table.











Supplemental Table C. Timing of COVID-19 vaccination and MIS-C illness onset by MIS-C illness category, and information on known household exposure to NAAT/Ag-positive case.*

	Category 
	No.

	Number of days from vaccine dose 1 to MIS-C illness onset for those who received only 1 dose before onset
	Number of days from vaccine dose 1 to MIS-C illness onset for those who received 2 doses before onseta
	Number of days from vaccine dose 2 to MIS-C illness onset for those who received 2 doses before onset

	With evidence of SARS-CoV-2 infection: 

Positive NAAT/Ag test only during evaluation
	5
	16
	27, 30, 51, 52
	1, 9b, 3c, 20

	With evidence of SARS-CoV-2 infection: 

No positive NAAT/Ag test; anti-nucleocapsid ab test positive 
	20
	0, 4d, 13, 22e, 69, 77f
	26, 29, 32, 34, 43, 48, 48, 54, 63, 65, 67, 74, 75, 85
	5, 4, 11g, 13h, 12, 26j, 17, 33, 31k, 44, 46, 53l, 43, 64

	Unable to determine SARS-CoV-2 infection status

Anti-spike ab test positive
	4
	4
	22, 47, 82
	1, 26, 33m

	Unable to determine SARS-CoV-2 infection status

Anti-spike ab test not performed
	3
	12
	27, 54
	6, 16

	Total
	32
	



*Does not include the children in Supplemental Table B (33 children with positive NAAT/antigen test before MIS-C illness onset) and the 4 children without evidence of SARS-CoV-2 infection. 
Legend/Footnotes. NAAT/Ag, SARS-CoV-2 nucleic acid amplification test/antigen test; ab, antibody 
Each child listed by their respective number of days for the particular column. 

Footnotes b through m indicate number of days from NAAT/Ag-positive test in household member to child’s MIS-C illness onset. Date of NAAT/Ag-positive test in household member estimated based on description of timing in medical records if specific date was not provided.  

aOrder of children in cells in this column maintained for cells in last column
b 12 days c~32 days  d32 days  e ~39 days  f~34 days g36 days h12 days j24 days k26 days l~28 days m~40 days 

Supplemental Table D. Clinical and laboratory features and treatment for 69 children who met clinical and inflammatory criteria of 2020 CDC MIS-C case definition, by SARS-CoV-2 infection status. 
	
	Total, no. (%)



n=69
	With evidence of 
SARS-CoV-2 infection, no. (%)


n=58
	No laboratory evidence of SARS-CoV-2 infection,         no. (%) 

n=4
	SARS-CoV-2 infection status could not be determined,            no. (%)
n=7

	Cardiac involvement: 
	
	
	
	

	Shock
	30 (43)
	26 (45)
	1 (25)
	3 (43)

	LV ejection fraction <55%
	18 (26)
	15 (26)
	1 (25)
	2 (29)

	Other LV dysfunction but LV EF ≥55%
	5 (7)
	6 (10)
	0
	0

	Coronary artery aneurysm(s)
	2 (3)
	0 
	2 (50)
	0

	Coronary artery dilation/ectasia (no aneurysm)
	7 (10)
	5 (9)
	0
	2 (29)

	Arrhythmia
	1 (1)
	1 (14)
	0
	0

	Elevated troponin
	34 (50)
	29 (51)
	1 (25)
	4 (57)

	Elevated BNP/n-BNP
	54 (79)
	46 (81)
	2 (50)
	6 (86)

	
	
	
	
	

	Gastrointestinal involvement
	67 (99)
	58 (100)
	4 (100)
	6 (86)

	Dermatologic involvement
	54 (79)
	43 (74)
	4 (100)
	7 (100)

	Renal involvement
	14 (21)
	11 (19)
	1 (25)
	2 (29)

	Thrombocytopenia (<150,000)
	28 (41)
	25 (44)
	1 (25) 
	3 (43)

	Lymphopenia (<1500 cells/mm3)
	47 (68)
	39 (68)
	3 (75)
	5 (71)

	
	
	
	
	

	Treatmenta 
	
	
	
	

	IVIG and steroids
	53 (78)
	46 (81)
	2 (50)
	5 (71)

	IVIG and other immunomodulatory medications, +/- steroids
	6 (9)
	5 (9)
	1 (25)
	0

	IVIG only
	6 (9)
	3 (5)
	1 (25)
	2 (29)

	Steroids only
	2 (3)
	2 (4)
	0
	0

	No IVIG, steroids or immunomodulatory medications 
	1 (1)
	1 (2)
	0
	0

	
	
	
	
	

	Admitted to intensive care unit
	35 (51)
	31 (53)
	2 (50)
	3 (43)

	Vasopressor or inotropic agent(s) 
	27 (39)
	23 (40)
	1 (25)
	3 (75)

	Noninvasive ventilation
	2 (3)
	2 (4)
	0
	0

	Intubation
	4 (6)
	4 (7)
	0
	0

	
	
	
	
	

	Died 
	1 (1)
	1 (2)
	0
	0

	Discharged home
	68 (99)
	57 (98)
	4 (100)
	7 (100)

	
	
	
	
	

	Duration of hospitalization,b
median days, IQR
	5 (4, 7)
	5 (4, 7)
	Footnote c
	6 (5, 7)

	    Range, days
	2-29
	2-12
	3-29
	4-9

	
	
	
	
	

	Brighton Collaboration MIS case definition level of diagnostic certaintyd
	
	
	
	

	Level 1 - definitive
	59 (86)
	51 (88)
	2 (50)
	6 (86)

	Level 2a - probable
	  8 (12)
	  5 (9)
	2 (50)
	1 (14)

	Level 2b - probable
	  1 (1)
	  1 (2)
	0
	0

	Not able to determine
	  1 (1)
	  1 (2)
	0
	0



aFirst 5 rows are exclusive categories. Excludes the one child with evidence of infection who died shortly after hospital admission. 
bExcludes the one child with evidence of infection who died shortly after hospital admission. Three children with evidence of infection had a second hospital admission within 48 hours of first hospital discharge based on medical records received and all 3 were discharged home a second time. For these 3 children, duration of hospitalization, and the other results in this table incorporate data from both hospitalizations combined.  
c3 days, 5 days, 8 days, 29 days
dFor our purposes, Kawasaki disease was not considered a clear alternative diagnosis. Brighton level assessed for 68 children; it was not able to be assessed for the 1 child with evidence of infection who died because fever duration could not be assessed by limited history available.

Supplemental Table E. Selected clinical and laboratory features for 4 children who met clinical and inflammatory criteria of 2020 CDC MIS-C definition and did not have evidence of SARS-CoV-2 infection. 
	Case
	Brighton MIS-C Criteria, Level
	Cardiac
	Dermatologic
	Gastrointestinal
	Hematologic
	Renal
	Neurologic
	Lymphopenia 

	
	
	Shock
	↑ Troponin
	↑  BNP/
NT-proBNP
	Cardiac dysfunction
	CAA
	CA ectasia only
	Rash
	MC Lesions
	Abd pain
	Vomiting
	Diarrhea
	↑ AST/ALT 
	↑ D-dimer
	↓ Plts
	Acute kidney injury
	Headache
	

	1
	2a
	
	
	X
	
	
	
	X
	X
	
	X
	X
	
	X
	
	
	X
	

	2
	1
	
	
	X
	X
	X
	
	X
	X
	
	X
	
	X
	X
	
	
	
	X

	3
	2a
	
	
	
	
	
	
	X
	X
	X
	X
	
	X
	
	
	
	
	X

	4
	1
	X
	X
	X
	
	X
	
	X
	X
	X
	X
	
	X
	X
	X
	X
	
	X



	
	Discharge Diagnosis
	CDC Kawasaki disease definition criteria 

	Case
	
	Met fever duration criterion
	Rash
	Cervical lymphadeno-pathy
	Conjunctival injection
	Oral mucosal changes
	Extremity changes

	1
	MIS-C
	X
	
	
	X
	X
	

	2
	KD/atypical KD
	X
	X
	X
	X
	X
	X

	3
	KD/atypical KD
	X
	X
	
	X
	X
	

	4
	KD/atypical KD
	X
	X
	
	X
	X
	X












Abbreviations: CAA=coronary artery aneurysm; CA=coronary artery ; ↓ Plts=platelets <150,000/mm3; MC=mucocutaneous (includes conjunctival injection) , B-type natriuretic peptide (BNP)/ N-terminal pro hormone BNP (NT-proBNP), KD=Kawasaki disease
Shock: clinically noted in the medical record; cardiac dysfunction: left ventricular ejection fraction <55% or medical record described left or right ventricular dysfunction. lymphopenia: absolute lymphocyte count <1500 cells/mm3. In 2020 CDC MIS-C definition, lymphopenia is not included under hematologic involvement. 
CDC Kawasaki disease definition for epidemiologic purposes: Fever of 5 or more days duration (or fever until date of administration of IVIG if it is given before the 4th day of fever) and the presence of at least 4 of the following 5 clinical signs: rash, cervical lymphadenopathy (at least 1.5 cm in diameter), bilateral conjunctival injection, oral mucosal changes, peripheral extremity changes  Case Definition | Kawasaki Disease | CDC   (accessed February 10, 2023)




Supplemental Figure A     
Top panel: Number of children with MIS-C illness with (n=58) and without (n=4) evidence of SARS-CoV-2 infection, by illness onset date. 
Bottom panel: Number of doses of COVID-19 vaccine administered in children aged 5 through 11 years, and number of new COVID-19 cases reported among persons of all ages (7-day moving average), by date. Source: CDC COVID Data Tracker: Vaccinations in the US.  Accessed May 1, 2022. For our surveillance, first dose of COVID-19 vaccine had to be received no later than 12/31/2021. Purple line indicates this date. [image: ]
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