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Figure 1. Double transmission dynamics of seasonal and pandemic influ-
enza.

S, I, U, I, and U, represent the number of susceptible, infectious and
removed seasonal influenza cases, and infectious and removed pandemic
influenza cases, respectively. Susceptible individuals experience seasonal
and pandemic influenza infections at the rates A, and A, respectively.
Infectious individuals of seasonal and pandemic influenza loose their
capability of secondary transmissions at the rates ¥, and ,,, respectively.
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Table 1. Parameter values for double epidemic dynamics of seasonal and
pandemic influenza

Parameter Descriptions Estimate (range)

R Reproduction number of 1.3

seasonal strain
R, Reproduction number of ¢ R

pandemic strain
o Ratio of R, to R, 1.2 (0.8-1.4)
hy Case fatality ratio of 0.001

seasonal influenza

hy Case fatality ratio of h
pandemic influenza
o Ratio of A, to A 4 (2-8)
1/%, 1/% Mean generation time 2.6 days
& Vaccine efficacy against 0.8 (homologous)
seasonal strain
0.6 (heterologous)
& Vaccine efficacy against 0.8
pandemic strain
N Population size 12800%x10* persons
M Maximum number of 5000x10* persons

vaccine productions
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Figure 2. The baseline epidemic dynamics of influenza.
A. The temporal dynamics of infectious individuals (i.e. prevalence) of seasonal and pandemic influenza as a function of time. B. Expected numbers of
deaths due to seasonal and pandemic influenza as a function of &), or the ratio of R, to R.. C. Expected total numbers of deaths as a function of the propor-
tion of vaccine productions spent for pandemic strain. D. Expected total numbers of deaths by different numbers of vaccines, M, as a function of the
proportion of vaccine productions spent for pandemic strain. In panels A and B, the model assumes that no vaccination takes place. In panel C, vaccine
efficacy of seasonal influenza, &,, is assumed as 80% (homologous) or 60% (heterologous), while panel D adopts only &, = 80%. Vaccine efficacy of
pandemic influenza, €,, is assumed as 80%.
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Figure 3. Expected disaster size in 2009 with the limited number of pandemic vaccines.

A. Expected numbers of influenza deaths as a function of ¢, or the ratio of R, to R.. Continuous and dashed lines, respectively, represent the expected total
numbers of influenza deaths when 16.5 and 25.0 million individuals are vaccinated sufficiently in advance of the pandemic. Vaccine efficacy of seasonal
influenza, g, is assumed as 60% . B. Expected numbers of deaths as a function of the number of successfully immunized individuals with the pandemic

vaccine in advance of the pandemic. o, is fixed at 1.2 (baseline value).
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Figure 4. Sensitivity of the number of deaths to the different reproduction numbers of pandemic strain as a function of the proportion of vaccine produc-

tions spent for the pandemic strain.

Panels A and B show the estimates when the epidemic strain of seasonal influenza is homologous and heterologous to the vaccine strain, respectively. ¢, is
the ratio of the reproduction number of the pandemic strain to that of the seasonal strain. The parameters other than &, and ¢, are fixed at their baseline val-
ues. If ¢r; is smaller than 1.4, we observe an optimal proportion of vaccine productions spent for pandemic strain (i.e. yielding the minimum number of

deaths) at 100g,/ (qs+qp) being smaller than 100%.
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Figure 5. Sensitivity of the number of deaths to the different case fatality ratios of the pandemic strain as a function of the proportion of vaccine produc-

tions spent for the pandemic strain.

Panels A and B show the estimates when the epidemic strain of seasonal influenza is homologous and heterologous to the vaccine strain, respectively. ¢, is
the ratio of the case fatality of the pandemic strain to that of the seasonal strain. The parameters other than £, and o, are fixed at their baseline values.
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