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The simple SIR epidemic model
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2009: H1N1 influenza pandemic
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Questions from leadership

Is the effectiveness and duration of protection of the 
new vaccine different to the old?
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Table 1. Descriptions of the nested models that were fitted to the NNDSS incidence data.

Gambhir M, Clark TA, Cauchemez S, Tartof SY, Swerdlow DL, et al. (2015) A Change in Vaccine Efficacy and Duration of Protection 
Explains Recent Rises in Pertussis Incidence in the United States. PLoS Comput Biol 11(4): e1004138. 
doi:10.1371/journal.pcbi.1004138
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.1004138



Total incidence since vaccination began: model vs. 
data



Projecting forward in time
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Gambhir M, Clark TA, Cauchemez S, Tartof SY, Swerdlow DL, et al. (2015) A Change in Vaccine Efficacy and Duration of Protection 
Explains Recent Rises in Pertussis Incidence in the United States. PLoS Comput Biol 11(4): e1004138. 
doi:10.1371/journal.pcbi.1004138
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.1004138
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CDC leaders integral to the Ebola response, including epidemiologists, laboratorians, logistics, and more, assemble in agency’s 
command center to discuss next steps in directing the response at CDC Emergency Operations  Center in Atlanta, August 8. 
Spencer Lowell for TIME magazine 



Questions from leadership

How many cases might there be?

When will the epidemic end?

What will it take to end the epidemic?





DRC  (1995) Uganda (2000)



















Questions from leadership

Where should ETUs be constructed next?

Which neighboring countries are at the highest risk? 





Questions from leadership

What’s a viable vaccine trial design during the outbreak? 





Specific questions

Will an e.g. Cox Proportional Hazards approach be able to 
account for:

‐Declining background disease risk
‐Clustering of disease risk
‐Healthy vaccinee effect 













The work of other groups 















Lessons



Modelling’s major contribution comes very early 
(when sit. awareness is poor)

Embed within a public health agency

Academic publication often isn’t useful during an 
emergency (but is afterward)
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Table 2. Parameter estimates for the best‐fitting model, Model 8 (models outlined in Table 1).

Gambhir M, Clark TA, Cauchemez S, Tartof SY, Swerdlow DL, et al. (2015) A Change in Vaccine Efficacy and Duration of Protection 
Explains Recent Rises in Pertussis Incidence in the United States. PLoS Comput Biol 11(4): e1004138. 
doi:10.1371/journal.pcbi.1004138
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.1004138



Fig 3. Cross‐sectional incidence of disease over age of population.

Gambhir M, Clark TA, Cauchemez S, Tartof SY, Swerdlow DL, et al. (2015) A Change in Vaccine Efficacy and Duration of Protection 
Explains Recent Rises in Pertussis Incidence in the United States. PLoS Comput Biol 11(4): e1004138. 
doi:10.1371/journal.pcbi.1004138
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.1004138



NTD Modelling Consortium



Multi‐model ensembles



IPCC  report (AR4)









 9 universities: Warwick, Yale, Erasmus, Notre 
Dame, Imperial College London, Case Western 
Reserve, Monash, London and Liverpool Schools 
of Hygiene

 9 diseases  incl: schistosomiasis, lymphatic 
filariasis, trachoma, soil transmitted helminths

Neglected Tropical Disease 
Modelling Consortium



2 questions from BMGF

Are we on target for the 2020 goals with 
current strategies? 
If not, what other strategies will be 
required, and where?




