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Stochastic epidemic models: Pandemic influenza II



This Could Happen!



Mitigation of Pandemic Influenza in 
the US

• Slowing spread until a well-matched 
vaccine becomes available

• What is true in the US, probably holds for 
most developed countries



Vaccination 70% pre-prime, post boost, 10 million doses per week, R0 = 2.1



US priming with vaccine
R0 1.6 2.1 2.4 3.0

Baseline illness AR 34 48 53 59

Ring vaccination boost
(by census tract)

< 1 23 30 38

Ring vaccination boost
(by county)

< 1 21 29 38

Mass vaccination 
boost

< 1 15 24 32
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Long-range travel restriction, 10% normal, R0 = 1.9



60% TAP 7 days post-alert; 20 million course stockpile, R0 = 1.9



Social Distancing in the 1918 Pandemic



Montreal
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Montreal

Schools, theaters, dance, movie 
and concert halls, and other public 
gathering places closed.

Estimated attack rate 
before interventions:

11.5%



San Francisco
San Francisco
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Schools, theaters and other 
places of public gatherings closed

Estimated attack rate 
before interventions:

8.8%

Mask ordinance



St. Louis
St. Louis
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Mayor closes “theaters, moving picture 
shows, schools, pool and billiard halls, 
Sunday schools, cabarets, lodges, societies, 
public funerals, open air meetings, dance 
halls and conventions until further notice”

Closing order withdrawn

Estimated attack rate 
before interventions:

2.2%
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Targeted Layered Containment:

• 60% of symptomatic cases diagnosed                             compliance
• Treatment of symptomatic cases
• Home isolation of cases 60% 

compliance
• Prophylaxis of household contacts
• Quarantine of households 30%
• School closure 
• Keeping children home 30% 
• Community social distancing
• Workplace social distancing
• Liberal leave

Result
• Well mitigated



Mitigation with strong community response



Conclusions for mitigation in 
US

• Aggressive use of a stockpiled vaccine is the most effective strategy, 
70% coverage

– Pure reactive vaccination alone could be sufficient
– The pre-prime, post-boost strategy would be sufficient alone

• School closure is important in reducing spread. 

• Travel restrictions are not effective when used alone

• Aggressive social distancing could be partially effective

• For R0 ≥ 1.9, need at least 182 million courses of antiviral medication to 
have significant effect on spread if used alone

• Combinations of household TAP, school closure, vaccines and other 
social distancing measures could quite effective. 



The End


