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Introduction Introduction 

§Multiple waves of morbidity and mortality over a few months 
or years  are common characteristic of influenza pandemics.

§ Size of these successive waves depend on the intervention 
strategies as well as the effects of immunity from prior infection.

§ Vaccination and antiviral drugs are the effective control 
measure for the containment of a pandemic.

§Different countries adapt different control policies depending 
largely on their economic status and perhaps on the generosities
of others.

§Objective : To what extent are these control strategies 

effective in protecting populations from severe infection?
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Antiviral stockpile size & no. of Antiviral stockpile size & no. of 

vaccine dosesvaccine doses
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Reproduction numbers  (1Reproduction numbers  (1stst wave)wave)
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With & without treatment (1With & without treatment (1stst wave)wave)



Model (2Model (2ndnd wave)wave)

5

*,1

i

i

S q
=

=∑
4

1

j

j

I p
=

=∑ R r=

,
i

γ γ= ,
j

σ σ= ,
j

ν ν=

S SI

I SI I

R I

β
β ν
ν

= −
= −
=

&

&

&



Reproduction numbers  (2Reproduction numbers  (2ndnd wave)wave)
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No vaccine With vaccine
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Delay in vaccinationDelay in vaccination



Treatment Profile 
(i)

Treatment Profile (iii)

Effect of antiviral and vaccineEffect of antiviral and vaccine



Cumulative infection & clinical    Cumulative infection & clinical    

casescases
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ConclusionsConclusions

If drug therapy is readily available and vaccine is available in
the second wave then the treatment profile (iii) in the first 
wave combined with this will result in the lowest number of 
possible infections in the population. No treatment in the first
wave is optimal in most cases when drug stockpile is limited, 
drug therapy use is low and if vaccination is not available. 

Important implications to public health initiatives to 
identify best population based strategies on the availability 
of vaccine and antivirals.

These results pertain to the population setting. The best 
result for an individual in the population is to stave off severe 
infection. The benefits of the individual against population 
will be weighed.
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