[bookmark: _GoBack]Supplemental Table 1. Inputs for the West Nile virus (WNV) vaccine cost effectiveness model (state level)
	Modified inputs compared to previous model [16]

	Variable
	Current Model
	Model Input Distribution 
	Reference

	WNV Median Incidence Group
	Age Group
	Distribution Type
	Parameter Values
	Mean (SD)
	Median
	

	≥0.0
	60-64
65-69
70-79
80-89
	Gamma
Gamma
Gamma
LogLogistic
	4.814, 0.00051061
4.814, 0.0000851013
4.7735, 0.00012982
0, 0.00053232, 3.6618
	0.0024581 (0.0011)
0.0004097 (0.0001)
0.0006197 (0.0002)
0.0006026 (0.0003)
	0.0022901
0.0003817
0.0005770
0.0005313
	ArboNET

	≥0.5
	60-64
65-69
70-79
80-89
	Triangular
Triangular
Weibull
Gamma
	0,0.0047083, 0.010023
0, 0.00078472, 0.0016705
2.277, 0.013181
3.6502, 0.0002925
	0.0049104 (0.0020)
0.0008184 (0.0003)
0.0011676 (0.0005)
0.0010676 (0.0005)
	0.0048621
0.0008103
0.0011221
0.0009719
	

	≥1.0
	60-64
65-69
70-79
80-89
	Triangular
Gamma
Kumaraswamy
Gamma
	0,0.0058107, 0.011972
4.4659, 0.00031459
2.2074, 15.766, 0, 0.0056754
3.7399, 0.00034869
	0.0059275 (0.0024)
0.0014049 (0.0006)
0.0001411 (0.0006)
0.0013040 (0.0006)
	0.0058989
0.0013015
0.0013645
0.0011898
	

	≥1.5
	60-64
65-69
70-79
80-89
	Triangular
Triangular
Gamma
Gamma
	0, 0.0057113, 0.012741
0, 0.00095188, 0.0021236
4.1606, 0.00036804
3.3544, 0.0004247
	0.0061507 (0.0026)
0.0010251 (0.0004)
0.0001531 (0.0007)
0.0014246 (0.0007)
	0.0060490
0.0010081
0.0014104
0.0012858
	

	≥2.0
	60-64
65-69
70-79
80-89
	Triangular
Triangular
Gamma
Gamma
	0, 0.0055434, 0.012458
0, 0.0009239, 0.0020763
4.5901, 0.00032817
3.8315, 0.00036312
	0.0060004 (0.0025)
0.0010000 (0.0004)
0.0015063 (0.0007)
0.0013912 (0.0007)
	0.0058951
0.0009825
0.0013984
0.0012723
	

	≥2.5
	60-64
65-69
70-79
80-89
	Triangular
Triangular
Triangular
Triangular
	0, 0.0027728, 0.025592
0, 0.00046214, 0.0042654
0, 0.0011592, 0.006671
0, 0.00081165, 0.0065978
	0.0094549 (0.0057)
0.0015758 (0.0009)
0.0026100 (0.0014)
0.0024698 (0.0014)
	0.0085041
0.0014173
0.0023832
0.0022288
	

	Background Seroprevalence
	N/A
	Triangular
	Most Likely (Min-Max)

0 (0.00085-0.0076971)
	0.002849 (0.0017)
	0.0025637
	[19]

	Inputs used from previous model [16]

	[bookmark: _Hlk54085504]Variable
	Value
at baseline
	Sensitivity
Range
(Lowest–Highest Values) 
	Distribution type
	Reference

	A: Inputs with age-specific probabilities

	Background mortalitya
60-69 years
70-79 years
80-89 years
	
0.009081–0.018755
0.020424–0.050281
0.055531–0.143668
	None
	N/A
	[30]

	Life expectancy
60-64 years
65-69 years
70-74 years
75-79 years
80-84 years
85-89 years
	
22.5
18.6
15.0
11.7
8.8
6.5
	None
	N/A
	[30]

	Proportion of non-neuroinvasive among WNV diseaseb
60-69 years
70-79 years
80-89 years
	


0.97
0.86
0.86
	None
	N/A
	Derived

	Proportion of WNV syndromes among neuroinvasive disease cases
60-69 years
70-79 years
80-89 years
	Encephalitis
	Meningitis
	AFP
	None
	N/A
	ArboNET
[31]

	
	

0.651
0.751
0.792
	

0.273
0.195
0.156
	

0.076
0.054
0.052
	
	
	

	Case fatality ratio of WNV syndromes (hospitalized)
60-69 years
70-79 years
80-89 years
	Non-neuro-invasive
	Encephalitis
	Meningitis
	AFP
	None
	N/A
	
ArboNET
[31]

	
	0.005
0.016
0.082
	0.108
0.182
0.336
	0.008
0.045
0.157
	0.091
0.194
0.300
	
	
	

	Infection rate per neuroinvasive disease case
10-64 years
65+ years
	

300:1
50:1
	None
	N/A
	[5, 32]

	B: Inputs with probability distributions

	Disease incidence per 100,000b
60-64 years
65-69 years
70-79 years
80-89 years
	

	 
(122.59–680.82)
(21.15–144.41)
(24.56–151.41)
(31.98–164.23)
	Uniform
	ArboNET
[4]

	Proportion of non-neuroinvasive seeking medical care

	20%
	(2%–40%)
	Triangular
	ArboNET
[4, 33-35]


	Disease costs distribution (in 2012 U.S. dollars)

	Non-Neuroinvasive 
 
Non-hospitalized
Hospitalized
  Acute medical
  Acute lost productivity
  Long term medical
  Long term lost productivity
	Parameters
Min-Max


 ()
 ()


	Parameter values
1,122–1,510

1.7954 (3349.9)
417.12 (417.12)
793.01
2367.00
	Mean (SD)

1316.00 (112.01)

6014.41 (4488.62)
417.1 (417.12)               793.01 (793.01)
2367.00	 (2367.00)
	Median

1316.00

4942.09
294.95
549.67
1640.68
	

Uniform

Gamma
Lognormal
Exponential
Exponential
	[9, 17]

	Encephalitis
  
  Acute medical
  Acute lost productivity
  Long term medical
  Long term lost productivity
	Parameters

 ()
 ()


	Parameter values
2.161 (20214.6)
1.3097 (666.98)
7633.6
1121.7
	Mean (SD)

17411.37 (43393.03)      2153.63 (0.00)
7633.6 (7633.6)
1121.7 (1121.7)
	Median

10996.02
669.98
5291.21
777.50
	

Pearson5
Pearson5
Exponential
Exponential
	[9]

	Meningitis
  
  Acute medical
  Acute lost productivity
  Long term medical
  Long term lost productivity
	Parameters

 ()



	Parameter values
3.0039 (7824.2)
634.83
315.41
9093.1
	Mean (SD)

6987.25 (2536.54) 634.83 (634.83) 315.41 (315.41) 9093.1 (9093.1)
	Median

6925.49
440.03
218.63
6302.86
	

Weibull
Exponential
Exponential
Exponential
	[9]

	AFP
  
  Acute medical
  Acute lost productivity
  Long term medical
  Long term lost productivity
	Parameters

 ()
 ()
 ()

	Parameter values
56168.1 (22326)
2961.5 (4281.9)
1.2628 (6208.2)
14790.6
	Mean (SD)

56168.1	8 (9090.04)
2961.5 (4281.9) 5769.01	(4599.46)
14790.6	 (14790.6)
	Median

25734.76
1684.60
4644.26
10252.06
	

InvGauss
LogNormal
Weibull
Exponential
	
[9]

	Proportion symptomatic among infected

	
	(20%–30%)
	Uniform
	[5, 18]

	Vaccine Cost
(2 doses administered 6 weeks apart)

	
$300

	
($100–$500)

	
Triangular

	[36]

	Vaccine efficacy (with 100% coverage)
	90%
	(85%–95%)
	Triangular
	[12, 13]

	Vaccine serious adverse events (SAE) per 100,000 doses
60-64 years
65-89 years

	


	


(1.58–6.30)
(3.15–12.60)

	Uniform
	[37]

	C: Inputs with same probability

	Proportion with disability
Non-Neuroinvasive
≥50 years
Meningitis
All ages
Encephalitis
All ages
AFP
All ages
	

11%

22%

45%

22%

	N/A
	N/A
	[38]

	Vaccine SAE costs (in 2012 U.S. dollars)
	$1,000
	N/A
	N/A
	[39]

	D: Quality-adjusted life-years (QALYs) weights and duration of condition

	WNV syndrome
	Distribution of QALYs Lost (% normal weight)
	Distribution Type
	Duration Distribution (in years)
	Distribution Type
	Reference

	Non-Neuroinvasive
    Do not seek care
    Doctor Office
          1-30 days
         31-60days
    Hospitalizedb
Long term disabled
	
10 (9–11)

25 (22.5–27.5)
13(11.7–14.3)
48 (43.2–52.8)
08
	
Triangular

Triangular
Triangular
Triangular
None
	
0.0054–0.0137

0.0192–0.0822
0.0849–0.1644
0.0027–0.0328
Max of 5.5 years
	
Uniform

Uniform
Uniform
Uniform
None
	[40, 41]

	Meningitis
  Acute
  Long term Disabled
	
61 (57–65)
12
	
Triangular
None
	
0.0055–0.0191
Max 5.5 years
	
Uniform
None
	[40]

	Encephalitis
  Acute
  Long term Disabled
	
81 (79–83)
22
	
Triangular
None
	
0.0055–0.1534
Max of 5.5 years
	
Uniform
None
	[40]

	AFP
  Acute
  Long term Disabled
	
85 (83.5–86.5)
32
	
Triangular
None
	
0.0055–0.1863
Max of 5.5. years
	
Uniform
None
	[40]

	Death
	100%
	None
	Life expectancy at birth – (age at death +0.5 years)
	[40]

	Normal Health Utility Index by age (Health persons)
	0 - 17 years
18 - 54 years
55 - 64 years
65 - 91 years
	1.00
0.92
0.88
0.84
	N/A
	[40]


a Specific mortality rate for each age was used (not shown)
b Indirectly derived and adjusted to reflect the incidence of neuroinvasive disease in ArboNET
Supplemental Table 2. States* and District of Columbia included in groups by thresholds of median annual West Nile virus neuroinvasive disease incidence in persons aged ≥60 years from 2004–2017
	Disease Incidence Threshold
	Number of States in Group
	States or District Included in Group

	≥2.5
	4
	MS, NE, ND, SD

	≥2.0
	8
	Above states plus AZ, CA, CO, TX

	≥1.5
	11
	Above states plus LA, NM, OK

	≥1.0
	16
	Above states plus DC, IL, KS, NV, WY

	≥0.5
	25
	Above states and district plus AR, ID, IA, MI, MN, MO, MT, TN, UT

	≥0.0
	49
	Above states and district plus AL, CT, DE, FL, GA, IN, KY, MA, MD, ME, NC, NH, NJ, NY, OH, OR, PA, RI, SC, VA, VT, WA, WI, WV


*Excluding Alaska and Hawaii, since no WNV transmission has been reported in these states











Supplemental Table 3. Counties with ≥100,000 persons aged ≥60 years* included in groups by thresholds of median annual WNV neuroinvasive disease incidence in persons aged ≥60 years from 2004–2017
	Disease Incidence Threshold
	Number of Counties in Group
	Counties (States) Included in Group

	≥2.5
	5
	Maricopa (AZ); Kern, Los Angeles (CA); El Paso, Tarrant (TX)

	≥2.0
	10
	Above counties plus Pima (AZ); San Joaquin (CA); Oklahoma (OK); Shelby (TN); Harris (TX)

	≥1.5
	18
	Above counties plus Fresno, Orange, Riverside, Sacramento, San Bernardino (CA); DuPage (IL); Tulsa (OK); Dallas (TX)

	≥1.0
	22
	Above counties plus Contra Costa (CA); Cook (IL); Macomb (MI); Nassau (NY)

	≥0.5
	38
	Above counties plus Jefferson (CO); Fairfield (CT); Marion (IN); Baltimore, Baltimore City (MD); Oakland, Wayne (MI); St. Louis (MO); Clark (NV); Queens, Westchester (NY); Cuyahoga, Hamilton (OH); Salt Lake (UT); Fairfax (VA); Milwaukee (WI)

	>0.0
	51
	Above counties plus San Diego (CA); New Haven (CT); Lake (IL); Jefferson (KY); Middlesex (MA); Jackson (MO); Bernalillo (NM); Bronx, Kings, Suffolk (NY); Philadelphia (PA); Bexar, Travis (TX)


*Population of each county derived from 2010 Census data at: https://www2.census.gov/programs-surveys/popest/datasets/2010/2010-eval-estimates/ 







Supplemental Table 4. Results of the Dunn test across the median incidence threshold groups (state level)
	Comparison
	Cost per WNV Disease Case 
Prevented
Q Score (p value)
	Cost per WNV-related QALY 
Saved
Q Score (p value)
	Cost per WNV Neuroinvasive
Disease Case Prevented
Q Score (p value)
	Cost per WNV-related Death
Prevented
Q Score (p value)

	≥0.0 vs ≥0.5
	71.27 (0.00)
	70.78 (0.00)
	71.02 (0.00)
	68.68 (0.00)

	≥0.0 vs ≥1.0
	71.12 (0.00)
	68.86 (0.00)
	69.51 (0.00)
	66.32 (0.00)

	≥0.0 vs ≥1.5
	100.01 (0.00)
	104.00 (0.00)
	104.00 (0.00)
	103.00 (0.00)

	≥0.0 vs ≥2.0
	983.7 (0.00)
	102.00 (0.00)
	102.00 (0.00)
	101.00 (0.00)

	≥0.0 vs ≥2.5
	143.00 (0.00)
	154.00 (0.00)
	154.00 (0.00)
	155.00 (0.00)

	≥0.5 vs ≥1.0
	-0.14 (1.00)
	-1.92 (0.40)
	-1.51 (0.98)
	-2.35 (0.13)

	≥0.5 vs ≥1.5
	29.94 (0.00)
	33.26 (0.00)
	33.19 (0.00)
	33.89 (0.00)

	≥0.5 vs ≥2.0
	27.10 (0.00)
	30.83 (0.00)
	30.73 (0.00)
	31.84 (0.00)

	≥0.5 vs ≥2.5
	71.88 (0.00)
	83.25 (0.00)
	82.92 (0.00)
	85.83 (0.00)

	≥1.0 vs ≥1.5
	30.08 (0.00)
	35.18 (0.00)
	34.70 (0.00)
	36.24 (0.00)

	≥1.0 vs ≥2.0
	27.25 (0.00)
	32.75 (0.00)
	32.23 (0.00)
	34.20 (0.00)

	≥1.0 vs ≥2.5
	72.03 (0.00)
	85.18 (0.00)
	84.43 (0.00)
	88.19 (0.00)

	≥1.5 vs ≥2.0
	-2.83 (0.03)
	-2.43 (0.11)
	-2.46 (0.10)
	-2.04 (0.30)

	≥1.5 vs ≥2.5
	41.95 (0.00)
	49.99 (0.00)
	49.72 (0.00)
	51.94 (0.00)

	≥2.0 vs ≥2.5
	44.77 (0.00)
	52.42 (0.00)
	52.19 (0.00)
	53.99 (0.00)




Supplemental Table 5. Results of the Dunn test across the median incidence thresholds groups (county level) 
	Comparison
	Cost per WNV Disease Case 
Prevented
Q Score (p value)
	Cost per WNV-related QALY 
Saved
Q Score (p value)
	Cost per WNV Neuroinvasive
Disease Case prevented
Q Score (p value)
	Cost per WNV-related Death
Prevented
Q Score (p value)

	>0.0 vs ≥0.5
	20.30 (0.00)
	22.33 (0.00)
	22.30 (0.00)
	22.78 (0.00)

	>0.0 vs ≥1.0
	41.75 (0.00)
	46.47 (0.00)
	46.35 (0.00)
	47.37 (0.00)

	>0.0 vs ≥1.5
	79.92 (0.00)
	90.59 (0.00)
	90.30 (0.00)
	92.87 (0.00)

	>0.0 vs ≥2.0
	80.25 (0.00)
	90.13 (0.00)
	89.87 (0.00)
	92.07 (0.00)

	>0.0 vs ≥2.5
	95.34 (0.00)
	109.00 (0.00)
	108.00 (0.00)
	111.00 (0.00)

	≥0.5 vs ≥1.0
	21.45 (0.00)
	24.14 (0.00)
	24.04 (0.00)
	24.59 (0.00)

	≥0.5 vs ≥1.5
	59.61 (0.00)
	68.27 (0.00)
	67.99 (0.00)
	70.09 (0.00)

	≥0.5 vs ≥2.0
	59.95 (0.00)
	67.80 (0.00)
	67.57 (0.00)
	69.29 (0.00)

	≥0.5 vs ≥2.5
	75.04 (0.00)
	86.35 (0.00)
	85.98 (0.00)
	88.67 (0.00)

	≥1.0 vs ≥1.5
	38.17 (0.00)
	44.13 (0.00)
	43.95 (0.00)
	45.51 (0.00)

	≥1.0 vs ≥2.0
	38.50 (0.00)
	43.66 (0.00)
	43.52 (0.00)
	44.71 (0.00)

	≥1.0 vs ≥2.5
	53.59 (0.00)
	62.20 (0.00)
	61.95 (0.00)
	64.09 (0.00)

	≥1.5 vs ≥2.0
	0.33 (1.00)
	-0.46 (1.00)
	-0.42 (1.00)
	-0.79 (1.00)

	≥1.5 vs ≥2.5
	14.43 (0.00)
	18.07 (0.00)
	17.99 (0.00)
	18.58 (0.00)

	≥2.0 vs ≥2.5
	15.09 (0.00)
	18.54 (0.00)
	18.42 (0.00)
	19.38 (0.00)




The Kruskal Wallis test is a non-parametric method of testing if samples originate from the same distribution. The null hypothesis states that no group stochastically dominates another in a multiples comparison. All observations are ranked and the ranks are summed to get Wilcoxon scores and then tested for significance. A significant finding means that at least one group is dominant, and a post-test estimation using the Dunn test is conducted to do pairwise comparison.



