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Supplementary Table 1. Exclusions Applied in Bivalent COVID-19 and Influenza VE Models

	 
	Influenza VE Exclusions
	COVID-19 Bivalent VE Exclusions

	1
	Withdrew consent
	Withdrew consent

	2
	No symptoms on enrollment/missing
	No symptoms on enrollment/missing

	3
	Symptom onset date after admission/missing
	Symptom onset date after admission/missing

	4
	Less than 18/age missing
	Less than 18/age missing

	5
	Enrolled in IVY outside study window of interest/ does not match admission date window
	Enrolled in IVY outside study window of interest/does not match admission date window

	6
	Both influenza vaccine verification summary and plausible self-reported (date and location) status missing
	Both COVID vaccine verification summary and plausible self-reported status are missing, OR summary/self-reported is not missing but all dates and types are missing

	7
	Vaccine received before 8/1/2022 or within 14 days of symptom onset
	Last dose <7 days before illness onset

	8
	Cases defined as influenza positive with COVID & RSV were either negative or not tested
	 Cases defined as COVID-19 positive with influenza & RSV were either negative or not tested

	9
	Controls defined as influenza negative (unless COVID-19 cases excluded from controls)
	Controls defined as COVID-19 negative (unless influenza cases excluded from controls)

	10
	Was enrolled in IVY previously (i.e., during the past 30 days)
	Was enrolled in IVY previously (i.e., during the past 30 days)

	11
	Enrolled as controls before first influenza case or after last influenza case at a site (to account for geographic differences in influenza circulation)
	N/A

	12
	No verified or plausible self-reported vaccination information available, but patient indicated they were vaccinated in current season
	No verified or plausible self-reported vaccination information available, but patient indicated they were vaccinated in current season

	14
	Received influenza testing before illness onset or more than 10 days after onset and ≤3 days from admission
	Received COVID testing before illness onset or more than 10 days after onset and ≤3 days from admission 

	15
	N/A
	Patients that received >1 bivalent dose




Supplementary Table 2. Relative Risk (RR) of Influenza Vaccination among Bivalent COVID-19 Vaccine Recipients and of Bivalent COVID-19 Vaccination among Influenza Vaccine Recipients
	
	COVID Bivalent Vax Only, N (%)
	Flu Vax Only, N (%)
	Both, N (%)
	None, N (%)
	RR (Risk of flu vax given have COVID vax) (95% CI)
	RR (Risk of COVID vax given have flu vax) (95% CI)

	[bookmark: _Hlk159572677]Overall
	327 (3.81)
	2394 (27.88)
	1406 (16.38)
	4459 (51.93)
	2.32 (2.23,2.42) 
	5.41 (4.84,6.06)

	Age

	<60 years
	78 (2.60)
	718 (23.93)
	277 (9.23%)
	1927 (64.23)
	2.87 (2.64,3.12)
	7.16 (5.63,9.09)

	60-64 years
	39 (3.87)
	285 (28.25)
	139 (13.78)
	546 (54.11)
	2.28 (2.01,2.57) 
	4.92 (3.53,6.86)

	65-74 years
	101 (4.75) 
	634 (29.81) 
	418 (19.65)
	974 (45.79)
	2.04 (1.90,2.20) 
	4.23 (3.46,5.16)

	≥75 years
	109 (4.45)
	757 (30.90) 
	572 (23.35)
	1012 (41.31) 
	1.96 (1.84,2.09) 
	4.43 (3.66,5.35)

	Condition

	Cardiovascular disease
	246 (4.02)
	1885 (30.84)
	1104 (18.06) 
	2878 (47.08) 
	2.06 (1.98,2.16) 
	6.85 (5.90,7.96)

	Immunocompromise
	42 (3.02)
	494 (35.54)
	288 (20.72)
	566 (40.72) 
	1.87 (1.73,2.02) 
	5.33 (3.93,7.24)

	Diabetes
	102 (3.64)
	884 (31.52)
	472 (16.83) 
	1347 (48.02)
	2.07 (1.95,2.21) 
	4.94 (4.04,6.04) 

	Neurologic conditions
	65 (4.97)
	403 (30.83)
	204 (15.61)
	635 (48.58)
	1.95 (1.76,2.16) 
	3.62 (2.80,4.68)

	Kidney disorders
	74 (3.75)
	651 (33.01)
	392 (19.88)
	855 (43.36)
	1.95 (1.81,2.09) 
	4.71 (3.74,5.95)

	Obesity
	38 (4.88)
	151 (19.41) 
	129 (16.58)
	460 (59.13)
	3.12 (2.66,3.67) 
	6.03 (4.34,8.40)

	Long-Term Care Residence
	14 (3.27)
	132 (30.84)
	48 (11.21) 
	234 (54.67)
	2.14 (1.77,2.60) 
	4.72 (2.69,8.30) 

	Number of High-Risk Medical conditions

	0 conditions
	42 (2.88) 
	300 (20.59) 
	168 (11.53)
	947 (65.00)
	3.32 (2.95,3.75) 
	8.45 (6.14,11.64)

	1 condition
	94 (3.93)
	605 (25.29)
	401 (16.76)
	1292 (54.01)
	2.54 (2.35,2.75) 
	5.90 (4.77,7.25)

	2 conditions
	109 (4.36)
	739 (29.54)
	421 (16.83)
	1233 (49.28) 
	2.12 (1.97,2.28) 
	4.47 (3.67,5.43) 

	≥3 conditions
	82 (3.67)
	750 (33.56)
	416 (18.61)
	987 (44.16)
	1.93 (1.81,2.07) 
	4.65 (3.73,5.81) 







Supplementary Table 3. Estimated Percentage Point Difference in VE Given Inclusion of Different Proportions of Confounding Pathogen Cases Included Among Controls
	Proportion of Opposite Pathogen Cases among Controls

	Influenza

	
	RR a
	0
	0.1
	0.25
	0.5
	0.75
	0.9
	1

	Overall
	5.41
	-0.0 (-4.7,4.4)
	-1.2 (-5.8,3.1)
	-3.1 (-7.8,1.2)
	-6.7 (-11.5,-2.1)
	-10.7 (-16.1,-5.6)
	-13.3 (-18.9,-7.8)
	-15.2 (-21.1,-9.2)

	Age ≥60 b
	4.92
	-0.1 (-4.5,4.4)
	-1.0 (-5.3,3.4)
	-2.4 (-6.6,1.8)
	-4.8 (-9.1,-0.7)
	-7.4 (-12.1,-2.9)
	-9.1 (-14.3,-4.3)
	-10.3 (-15.8, -5.3)

	IC c
	5.33
	0.1 (-4.1,3.9)
	-1.3 (-5.4,2.7)
	-3.5 (-7.6, 0.5)
	-7.5 (-11.8,-3.6)
	-12.3 (-17.3,-7.8)
	-15.6 (-21.1,-10.6)
	-18.1 (-24.0, -12.5)

	COVID-19

	
	RR d
	0
	0.1
	0.25
	0.5
	0.75
	0.9
	1

	Overall
	2.32
	-0.0 (-3.8,3.7)
	-0.9 (-4.7,2.8)
	-2.1 (-5.8,1.4)
	-4.4 (-8.0,-1.0)
	-6.9 (-10.7,-3.1)
	-8.4 (-12.5,-4.3)
	-9.5 (-14.0,-5.1)

	Age ≥60 b
	2.28
	-0.1 (-4.3,3.9)
	-1.2 (-5.3,2.7)
	-3.0 (-7.0,0.9)
	-6.0 (-10.1,-2.2)
	-9.4 (-13.8,-5.2)
	-11.6 (-16.5,-7.1)
	-13.1 (-18.2,-8.2)

	IC c
	1.87
	0.0 (-3.2,2.8)
	-0.7 (-3.8,2.1)
	-1.8 (-4.9,1.0)
	-3.8 (-6.8,-0.9)
	-6.0 (-9.1,-3.0)
	-7.4 (-10.7,-4.1)
	-8.3 (-11.8,-4.8)



a Of influenza vaccination among bivalent COVID-19 vaccine recipients
b Among patients aged 60 years or more
c Among immunocompromised patients
d Of bivalent COVID-19 vaccination among influenza vaccine recipients

Note: In the main analyses, COVID-19 cases accounted for 40% of influenza VE controls and influenza cases accounted for 18% of COVID-19 VE controls. In this simulation, green indicates low bias (0 to <5 percentage points), yellow indicates moderate bias (5 to <10 percentage points), red indicates high bias (>10 percentage points). Bias estimates increase incrementally with higher vaccine coverage and higher VE estimates.
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