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OBJECTIVES

• Outline the current pandemic threat and potential containment or 
mitigation of influenza A (H5N1) or some other variant

• Understand the analytical and statistical tools available and how to 
apply them to containment efforts

• Understand the current mathematical modeling tools available and 
how to apply them to containment and mitigation efforts

• Describe what new analytic and mathematical models need to be 
developed and integrated into the response

• Devise an approach to coordinate the analytical and modeling efforts 
both within and outside of WHO with a cohesive collaborative plan 



OUTCOMES

• Development of an emergency response with analytical and 
mathematical methods for pandemic influenza A(H5N1)

• Enhanced collaboration and partnerships

• Key steps and timelines: Provided an outline of essential steps and 
timelines to address the identified research gaps and opportunities, 
ensuring a structured approach to advancing the research agenda



Three Pillars of Pandemic Control Modeled

Antivirals
- Given stockpiling, will be available for prophylaxis and treatment.
Stockpiles oseltamivir, inhaled zanamivir, iv peramivir, baloxavir

Vaccines
- Late arrival-may require two doses.
- Distribution to some countries may be an issue.

Nonpharmaceutical Interventions
- Limited data on effect of closing schools, social distancing, masks, etc.
- May be all that is available in many countries.

Source:  A Monto



Modeling Pandemic Influenza at the Source 

“It is optimal to stop or at least slow down a potential pandemic influenza strain at 
the source if possible.”

Science,12 Aug 2005, Vol 309, Issue 5737,pp. 1083-1087 DOI: 10.1126/science.1115717



Mathematical modeling of targeted use of antivirals  
and vaccines

The outbreak is containable with TAP if transmissibility is reasonably 
low (R0 ≤ 1.4) and intervention occurs with 21 days of first detected 
case

Localized quarantine and other social distancing measures would 
be important for containment for viruses with higher 
transmissibility (R0 ≥ 1.7)

Prevaccination of the population with a low efficacy vaccine 
makes a big difference, even at the 50% coverage level



Work that needs to be done

The development and deployment of vaccine for potential 
pandemic strains for at-risk populations should move forward 
as quickly as possible.

Surveillance and detection of early pandemic influenza 
transmission is extremely important in all potentially at-risk 
regions of the world.

More modeling needs to done in a variety of at-risk populations 
and under different scenarios.



Country level modelling of transmission and mitigation measures

Source:  N Ferguson





Global modelling of transmission and mitigation measures

Source:  A Vespignani









Next steps

• Follow up meetings to address main areas of specific needs
• Looking into methods & models, including AI methods

• Set up a consortium of modellers with the aim to deliver 
analysis quickly and in a coordinated way

• Brainstorming on such a mechanism: roles, responsibilities, 
etc.

• Dive into data availability and associated conditions
• Linking with ongoing WHO activities e.g., the update of 

guidance of surveillance during an influenza pandemic, 
“Unity Study” network



Next Steps

• Follow-up meeting(s) on how to utilize early sequencing 
and phylogenetic data in the formulation of early  
transmission of mathematical models.

• How to leverage virus genetics data in the continued 
modeling of transmission and control



Thank You!


