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1997: The digital revolution 
IBM succeeded to beat Garry Kasparov,  

World champion of chess 



2017: Google succeeded to beat 
Lee Sedol  

World champion of game of Go 



But in 2013…  
Google and AI failed to beat US-CDC! 



And so, how to perform better? 
 

Are we condemned to remain powerless 
with regards with epidemics and 

pandemics? 



Could we be more precise? 
more effective? 
more efficient? 



Precision public health?  
Hum… 



Personalized Medicine 
(or precision medicine) 

Better targetted treatment 
thanks to new technologies (mostly -omics) 
… expecting being more effective and safe! 



Personalized Medicine (or precision medicine) 
is not handicraft medical practice,  

but rather «mass customization» delivery of HC 



 
 
 

Performing a test for detecting G6PD deficiency prior to treatment 
against Plasmodium vivax is cost-effective strategyin Brazilian 

Amazon, avoiding complications, hospitalizations. 

Malaria Journal, 2016 

Precision Medicine  
(-omics and treatments) 



• After one week, an algorithm learned to diagnose 10 diseases 
identified from CXR imaging maladies with no error.  

• After one month, this algorithm performed better that Stanford 
radiologists to diagnose pneumonia 

 

Precision Medicine 
(Imaging and diagnosis) 



Precision Medicine 
(nano-sensors and diabetes) 



Precision public health:  
why not? 



R. Ruiz de Castañeda et al.© 



  

Tapping into the digital revolution… 

…to deliver precision epidemic forecasting 



Equiped HC 
professionals 

Enriched data 

Real Time 
Feedback 

Analyses 

Providing medical algorithms integrated in smartphone applications 
offers the opportunity to rapidly detect and report an increase in fever 

cases using a syndromic and etiological approach. 

Augmented surveillance and detection 
of new outbreaks 



Equiped HC 
professionals 

Enriched data 

Real Time 
Feedback 

Analyses 

Along with these field data, other data from diverse sources including 
remote sensing data from satellites, social media and environmental can 

augment available information 

Augmented surveillance and detection 
of new outbreaks 



Equiped HC 
professionals 

Enriched data 

Real Time 
Feedback 

Analyses 

This data can be used to inform epidemiological models, GIS or to 
forecast new outbreaks and detect transmission networks through AI. 

Augmented surveillance and detection 
of new outbreaks 



Equiped HC 
professionals 

Enriched data 

Real Time 
Feedback 

Analyses 

Early detection of outbreaks guides intervention efforts increasing 
capacity in relevant local clinical services and improving outcomes. 

Augmented surveillance and detection 
of new outbreaks 
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Deciphering transmission networks  
 

Develop tools for 
simplified 
phylogenetic analyses 
in the field  

(Self-) forecasting in 
multiple networks  

The origin and phylogenies of the various 
circulating viruses is often poorly 
understood, hence there is potentially 
high added value in the development of a 
phylogenetic software package, which 
uses data and samples collected remotely, 
helping to predict and respond to new 
epidemics 

Spatio-temporal and individual-based 
mathematical models  
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Information on pre-existing immunity profiles in the population can help to adjust 
diagnostic algorithms and identify pitfalls in currently available diagnostics (such as 
cross-reactivity). 

Deciphering transmission networks  
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The development of a latent and mobile biobank enables the collection and storage 
of biological samples in case of a new outbreak in any part of the territory. The 
samples collected during such an outbreak are then be stored awaiting further 
investigation and research outside of the outbreak conditions 

(R. Ruiz de Castañeda et I. Bolon, 2018) 

Deciphering transmission networks  
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People  
at the centre 

Ethics  
Law  

Diversity  
Citizen science 
Ethnography  

Risks and benefits 
 

When population suffers extreme poverty and high rates of homelessness and 
illiteracy, it is vitally important that we understand needs of these groups and the 
challenges they face. Clearly few individuals in these vulnerable groups will be 
mobile phone users 
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Risks and benefits 
 

It is important to understand the role of diversity in outbreak dynamics and 
ensure equitable distribution of the benefits of precision epidemic forecasting. 



With ever growing internet access, and smartphone ownership by young people in the 
cities, the potential for people participation is great.  
Online crowdsourcing toolkits can empower the youth to participate in scientific 
research, providing a personal view from inside the country, encouraging high-tech low-
cost innovation. 

(R. Ruiz de Castañeda et I. Bolon, 2018) 

Open Science 
 



Combining data science with life science and social science may 
fundamentally change the way predictions are made. 


