Modelling Pneumonic Plague outbreaks with Network models

Background
[bookmark: _GoBack]Plague is an endemic disease in many areas of the world and the causative agent Yersinia pestis is considered a category 1 bioterrorist agent. Primary pneumonic plague (PP) occurs when Y. pestis is directly inhaled, either directly from person to person through the passage of respiratory droplets or potentially from deliberate aerosol release. In the absence of appropriate treatment the case fatality rate for PP approaches 100%. Previous modelling has considered individual based simulation [1] and compartmental type models [2] whilst epidemiological review suggests that most infections occur in the household and that the number of secondary infections (R0) is about 1 [2, 3]. 
Objectives
The project will investigate how local heterogeneities and variations in household structure might impact on national contingency plans and whether the network structure within and about households will change the transmission of disease in a community. It will also characterise how outbreaks of pneumonic plague might appear given that the R0 is close to 1. 
Methods
I. The student should review the epidemiological literature and develop an understanding of the infection and  past outbreaks. (3-4 weeks)
II. Collected and interpret data from census on household size and other relevant demographic information (2-3 weeks)
III. Review modelling literature and build network models of transmission (2-3 weeks)
IV. Fit alternative networks to outbreak data and analyse and interpret the results (2-3 weeks)
Outcomes 
During the 3 months of this project it will consider alternative ways of looking at a significant public health problems and suggest whether such approaches are appropriate for extended investigation.  This should also provide insight into past outbreaks and suggest how outbreaks should be interpreted in the future. 
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