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[bookmark: _Hlk21003818]Table A1. Mathematical formulation of the functional objective of outcome optimization

	Objective
	Constraints

	Maximize public health impact of flu vaccination over an observed time horizon, as represented by
	- For each year of the observed time horizon, the sum of annual allocations to all strategies = annual budgets

	
	

	∀ relevant i, j combinations
	∀ t and relevant i, j combinations

	
	- For each targeted population and year of the observed time horizon, the percentage of population funded for vaccination ≤ maximum vaccine coverage for that population

	
	

	
	∀ t, i and relevant i, j combinations


ci,j  = vaccine cost per person in population i with flu vaccine j
di = flu incidence per person in population i
ei,j = vaccine efficacy measured as a percentage in flu incidence reduction in population i due to flu vaccine j
mi,k = value or number of public health measure k per flu case in population i
pi,t = number of people in target portion of population i in year t (entire age group or subset)
vi = maximum flu vaccine coverage in population i
xi,j = allocation to population i for flu vaccine j
B = Total budget available for flu vaccines
T = Number of years included in the model time horizon
i = {0-5 months, 6 months-1 year, 2 years of age, 3 years of age, 4 years of age, 5-8 years, 9-17 years, 18-49 years, 50-64 years, 65-99 years} 
j = {QIV; QIV - intradermal vaccine; QIV - cell-culture based vaccine; TIV; TIV - High-dose vaccine; Fluad} 
k = {cases, general practitioner visits, hospitalization days, deaths, disease management costs, QALYs} 
t = {1,…, T} 
QALY = quality-adjusted life year; QIV = quadrivalent influenza vaccine; TIV = trivalent influenza vaccine.



Table A2: Vaccine efficacy against Influenza Type A and Type B by age and vaccine type and calculated vaccine effectiveness over 8 influenza seasons (2005/2006 – 2014/2015)a

	Vaccine Type
	Age range (years)
	Vaccine efficacy,
Influenza A
	Vaccine efficacy, Influenza B matched
	Vaccine efficacy, Influenza B mismatched
	Calculated vaccine effectiveness 

	TIVb,c
	18y-64y
	61.0%
	77.0%
	52.0%
	62.0%

	TIV high-dosee
	65y-99y
	68.4%
	80.6%
	61.6%
	69.2%

	QIVb
	18y-64y
	61.0%
	77.0%
	NR
	64.7%

	QIVd
	65y-99y
	58.0%
	73.2%
	NR
	61.5%

	QIV cell culture-derivedf
	65y-99y
	NR
	NR
	NR
	61.5%

	Recombinant QIVg
	65y-99y
	NR
	NR
	NR
	73.7%

	Adjuvanted TIVh
	65y-99y
	72.5%
	91.5%
	61.8%
	73.7%


NR = not reported, y = years, QIV = quadrivalent influenza vaccine, TIV = trivalent influenza vaccine, QALY = quality-adjusted life year
a Excludes seasons 2009/2010 and 2011/2012.
b Vaccine effectiveness for TIV and QIV is calculated using vaccine efficacy against influenza strain A and influenza strain B [18] and the distribution of circulating influenza Type A (76.8%) and Type B (23.2%) averaged across 9 US influenza seasons [3, 22]. 
c Vaccine effectiveness for TIV also assumes a distribution of the percentage match of the TIV vaccine with the circulating B strain. A mean value of 53.1% match was assumed based on data across the 9 US influenza seasons [22]. 
d Vaccine efficacy by strain is available only for adults aged 18-64 from [18]; therefore, vaccine efficacy for TIV and QIV for adults aged ≥65 years were estimated using the ratio of reduction in influenza cases in the elderly to reduction in influenza cases in healthy adults: (1-0.42) / (1-0.39) = 0.951 ([39], ages ≥65, Analysis 13.2; [40], ages 18-65, Analysis 1.2).
e Vaccine efficacy data was estimated for TIV high-dose for people aged ≥65 years based on the ~24% higher efficacy of Fluzone high-dose compared with Fluzone (standard dose), using the methodology in an unpublished supplementary figure from [19] presented at ACIP meeting on October 24, 2013.
f [41]
g [17]
h Assuming 25% better efficacy of adjuvanted versus non-adjuvanted vaccine against any strain, consistent with the assumption from [42] citing [43].
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