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Ross: malaria
transmission

Theory dependent
happenings

Kermack&
McKendrick:
“epidemic
thresholds”

Thompson: biological
control models

Lotka: physics-biology program

Volterra: mathematical theory
struggle for survival

Fisher: 
Population Genetics
 theory

Frank: host-parasite diversity

Ewald: evolution
resistance

Tilman:resource
competition theory

Maynard-Smith:
 evolution sex

Hamilton:
 altruism

McArthur:
resource-pop models

Classic mechanics, demography(Malthus), statistical epidemiology
Darwin's theory

Fisher, Wright et al: 
Modern synthesis

Theoretical
epidemiology

Theoretical
ecology

Evolution
Theory



  

Dengue modeling literature

N = 105



  

1970



  

The Canonical Model

Nishiura, 2006



  

The Dengue modeling literature

N = 105



  

How to observe the contributions to Public Health?

● Method: Culturomics studies human behavior and 
cultural trends through the quantitative analysis of 
digitized texts.

● Application to dengue modeling literature:
● Cultural Trends
● Biological complexity
● Mathematical complexity



  

Method

 Literature Harvesting – focused on Dengue Fever Modeling

Vantage *   Ranking of words in Summary, 
                       Summary Plus, Title and Abstract

* work done by Simone Alencar (ICICT, Fiocruz)

4198 uni, bi and trigrams

Manual allocation

MMO EMO

N = 94 N = 124



  



  

Results:Dengue models follow trends in technology



  

Sterile
Males, RIDL

Mosquitos +
 Wolbachia

Drug Resistance
Integrated campaigns 

Results:Dengue models follow trends in technology

Can we use
Single serotype
 vaccines safely?

What if asymptomatic
Chldren are vaccinated?

adulticides



  

Biological complexity still very biased towards the 
mosquito compartment



  

What is missing...

● Asymptomatic dengue infections (2)

● Co-infection (1)

● Age structure (1)



  

Proper validation of the mosquito compartment

Climate, carrying capacity, detailed life history



  

Temperature-dependent mosquito dynamics

Lana et al, submitted



  

Dynamic ODE 
models

Spatial IBM 

Stochastic models

Spatial PDE models

Multi-strain

Evolution models

Mathematical complexity is comparatively low



  

Main messages

● There are many models, but far from enough!

● Need to think 'out of the box`: stochasticity,

     multi-strains, evolution.

● Model comparison may be more important than model 
development, there are data out there!

● In Brazil, more and more companies are bringing new 
'silver bullets' for dengue. We need to be aware and model 
them! 
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Temos vagas para 
Alunos e posdocs interessados em modelagem

Da dengue

ccodeco@fiocruz.br


