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Supplementary Appendix A: Investigators and Collaborators.
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Supplementary Appendix B: Supplemental Table. Classification of vaccination groups.
Definitions of vaccination groups included in this analysis —21 hospitals in 18 US states, March 2021–August 2022

	Vaccination group
	Immunocompromised statusa
	Doses received
	Product
	Interval between last dose and illness onset 
	Case-patients included in this analysis (Total 

N=9,825)

	
	
	
	1st  dose
	2nd  dose
	3rd  dose
	4th  dose 
	5th  dose 
	6th  dose
	7th  dose
	
	

	Unvaccinated
	--
	0
	--
	--
	--
	--
	--
	--
	--
	--
	5,133 (52.2%)

	Partially vaccinated
	--
	1
	Any
	-- 
	--
	--
	--
	--
	--
	0-13 days
	18 (0.2%)

	Partially vaccinated
	Immunocompetent
	1
	mRNAb
	--
	--
	--
	--
	--
	--
	N/A
	355 (3.6%)

	Partially vaccinated
	Immunocompetent
	2
	mRNA
	mRNA
	
	
	--
	--
	--
	0-13 days
	28 (0.3%)

	Partially vaccinated
	Immunocompromised
	1
	mRNA
	--
	--
	--
	--
	--
	--
	N/A
	89 (0.9%)

	Partially vaccinated
	Immunocompromised
	2
	mRNA
	mRNA
	--
	--
	--
	--
	--
	N/A
	652 (6.6%)

	Partially vaccinated
	Immunocompromised
	3
	mRNA
	mRNA
	mRNA
	--
	--
	--
	--
	0-6 days
	19 (0.2%)

	Partially vaccinated
	Immunocompromised
	1
	J&Jc
	--
	--
	--
	--
	--
	--
	N/A
	71 (0.7%)

	Partially vaccinated
	Immunocompromised
	2
	J&J
	Any
	--
	--
	--
	--
	--
	0-6 days
	2 (0%)

	Completed primary series
	Immunocompetent
	1
	J&J
	--
	--
	--
	--
	--
	--
	≥14 days
	252 (2.6%)

	Completed primary series
	Immunocompetent
	2
	J&J
	Any
	--
	--
	--
	--
	--
	0-6 days
	10 (0.1%)

	Completed primary series
	Immunocompetent
	2
	mRNA
	mRNA
	--
	--
	--
	--
	--
	≥14 days
	1467 (14.9%)

	Completed primary series
	Immunocompetent
	3
	mRNA
	mRNA
	Any
	--
	--
	--
	--
	0-6 days
	26 (0.3%)

	Completed primary series
	Immunocompromised
	2
	J&J
	Any
	--
	--
	--
	--
	--
	≥7 days
	22 (0.2%)

	Completed primary series
	Immunocompromised
	3
	J&J
	Any
	Any
	--
	--
	--
	--
	0-6 days
	0 (0%)

	Completed primary series
	Immunocompromised
	3
	mRNA
	mRNA
	mRNA
	--
	--
	--
	--
	≥7 days
	489 (5.0%)

	Completed primary series
	Immunocompromised
	4
	mRNA
	mRNA
	mRNA
	Any
	--
	--
	--
	0-6 days
	4 (0%)

	Primary series + booster dose
	Immunocompetent
	2
	J&J
	Any
	--
	--
	--
	--
	--
	≥7 days
	82 (0.8%)

	Primary series + booster dose
	Immunocompetent
	3
	J&J
	Any
	Any
	--
	--
	--
	--
	0-6 days
	0 (0%)

	Primary series + booster dose
	Immunocompetent
	3
	mRNA
	mRNA
	Any
	--
	--
	--
	--
	≥7 days
	828 (8.4%)

	Primary series + booster dose
	Immunocompetent
	4
	mRNA
	mRNA
	Any
	Any
	--
	--
	--
	0-6 days
	13 (0.1%)

	Primary series + booster dose
	Immunocompromised
	3
	J&J
	Any
	Any
	--
	--
	--
	--
	≥7 days
	6 (0.1%)

	Primary series + booster dose
	Immunocompromised
	4
	J&J
	Any
	Any
	Any
	--
	--
	--
	0-6 days
	0 (0%)

	Primary series + booster dose
	Immunocompromised
	4
	mRNA
	mRNA
	mRNA
	Any
	--
	--
	--
	≥7 days
	105 (1.1%)

	Primary series + booster dose
	Immunocompromised
	5
	mRNA
	mRNA
	mRNA
	Any
	Any
	--
	--
	0-6 days
	1 (0%)

	Primary series + two booster doses
	Immunocompetent
	3
	J&J
	Any
	Any
	--
	--
	--
	--
	≥7 days
	3 (0%)

	Primary series + two booster doses
	Immunocompetent
	4
	J&J
	Any
	Any
	Any
	--
	--
	--
	0-6 days
	0 (0%)

	Primary series + two booster doses
	Immunocompetent
	4
	mRNA
	mRNA
	Any
	Any
	--
	--
	--
	≥7 days
	141 (1.4%)

	Primary series + two booster doses
	Immunocompetent
	5
	mRNA
	mRNA
	Any
	Any
	Any
	--
	--
	0-6 days
	0 (0%)

	Primary series + two booster doses
	Immunocompromised
	4
	J&J
	Any
	Any
	Any
	--
	--
	--
	≥7 days
	0 (0%)

	Primary series + two booster doses
	Immunocompromised
	5
	J&J
	Any
	Any
	Any
	Any
	--
	--
	0-6 days
	0 (0%)

	Primary series + two booster doses
	Immunocompromised
	5
	mRNA
	mRNA
	mRNA
	Any
	Any
	--
	--
	≥7 days
	6 (0.1%)

	Primary series + two booster doses
	Immunocompromised
	6
	mRNA
	mRNA
	mRNA
	Any
	Any
	Any
	--
	0-6 days
	0 (0%)

	Primary series + three booster doses
	Immunocompetent
	4
	J&J
	Any
	Any
	Any
	--
	--
	--
	≥7 days
	1 (0%)

	Primary series + three booster doses
	Immunocompetent
	5
	J&J
	Any
	Any
	Any
	Any
	--
	--
	0-6 days
	0 (0%)

	Primary series + three booster doses
	Immunocompetent
	5
	mRNA
	mRNA
	Any
	Any
	Any
	--
	--
	≥7 days
	2 (0%)

	Primary series + three booster doses
	Immunocompetent
	6
	mRNA
	mRNA
	Any
	Any
	Any
	Any
	--
	0-6 days
	0 (0%)

	Primary series + three booster doses
	Immunocompromised
	5
	J&J
	Any
	Any
	Any
	Any
	--
	--
	≥7 days
	0 (0%)

	Primary series + three booster doses
	Immunocompromised
	6
	J&J
	Any
	Any
	Any
	Any
	Any
	--
	0-6 days
	0 (0%)

	Primary series + three booster doses
	Immunocompromised
	6
	mRNA
	mRNA
	mRNA
	Any
	Any
	Any
	--
	≥7 days
	0 (0%)

	Primary series + three booster doses
	Immunocompromised
	7
	mRNA
	mRNA
	mRNA
	Any
	Any
	Any
	Any
	0-6 days
	0 (0%)


aImmunocompromising conditions included: active solid organ cancer (active cancer defined as treatment for the cancer or newly diagnosed cancer in the past 6 months), active hematologic cancer (such as leukemia, lymphoma, or myeloma), acquired immunodeficiency syndrome (AIDS), human immunodeficiency virus (HIV) infection without AIDS, congenital immunodeficiency syndrome, previous splenectomy, previous solid organ transplant, immunosuppressive medication, systemic lupus erythematosus, rheumatoid arthritis, psoriasis, scleroderma, or inflammatory bowel disease, including Crohn’s disease or ulcerative colitis.

bmRNA vaccine refers to either BNT162b2 (Pfizer-BioNTech) or mRNA-1273 (Moderna)

cJ&J refers to Ad26.COV2 (Johnson & Johnson [Janssen])
Supplementary Appendix C: Supplemental Figure. Consort diagram for eligibility among patients hospitalized with COVID-19.
Analytic Cohort (n=9,825)





Excluded (n=832)


   Receipt of 1 or more doses of a non-mRNA/J&J vaccine or unknown vaccine product (n=19)


   Undetermined vaccination status (n=407)


   Not eligible for enrollment (n=303)


   Missing clinical outcome data (n=78)


   Voluntary withdrawal (n=25)





Assessed for eligibility (n=10,657)
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