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National Influenza Spread Model
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Spatiotemporal allocation of vaccines Scenarios optimized Episize {Lookahead=10 weels, stepsine=s001
« Space - State level (pro rata to counties) Four different reference attack sizes o
» Time - Weekly resolution 40 million, 61 million, 73 million, 86 million . §
» Based on 2014-15, 2009-10, 1957/68 and 1918 estimates _ 1
Temporal budget constraint * Achieved by tuning the transmissibility L
» Number of vaccines available each week N B
» Historical data source: FluVaxView Parameter space 10
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* Vaccine efficacy: Low (0.2), Medium (0.35), High (0.5)

S G f(X) * o =0.67 (avg. incubation period = 1.5 days)
subject to in’t < B;, for all t. « y =0.4 (avg. infectious period = 2.5 days)
i * Vaccine delay = 14 days , 40
Baseline * Time - Weekly resolution = 3
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Population proportional vaccine allocation
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Optimization hyperparameters
Approach  Lookahead duration: 5 weeks, 10 weeks, 15 weeks, Full
Greedy algorithm with bounded look-ahead ¢ Vaccine distribution units: 100k, 200k, 500k N,
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National and Regional Mobility
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US Commuter Data
~ Census Bureau - ACS5 2013
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B Baseline episize (in Millions) Vaccine Efficacy

0.2 0.35 m0.5

Allocation stepsize
100k ™ 250k 500k

Effect of hyperparameters (2014 best fit)

Baseline episize

15 weeks Full

10 weeks
Lookahead duration

5 weeks
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US Domestic Air Travel
Bureau of Transportation - T100 2015

Modeling the effective force of infection due to the

temporal travel matrix
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Naive episize: 40M, Vaccine schedule: 2014-15, Efficacy: 0.5, 70 day lookahead

3000000
2400000

1800000

1200000

600000

01 2 3 4 5 6 7T &8 9 10 1 12 123 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 0 31 32 13 31 3B

Week

\//

BIOCOMPLEXITY INSTITUTE

VIRGINIA TECH.




