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A recommendation – based on reviews by Christian Althaus and Chris 
Wymant – of 
Dellicour S, Baele G, Dudas G, Faria NR, Pybus OG, Suchard MA, Rambaud A and Lemey P. 
2018. Phylodynamic assessment of intervention strategies for the West African Ebola virus 
outbreak. bioRxiv, 163691, ver. 3 peer-reviewed by Peer Community In Evolutionary Biology. 
doi: https://doi.org/10.1101/163691  
 
Perhaps because of its deadliness, the 2013-2016 Ebola Virus (EBOV) epidemics 
in West-Africa has led to unprecedented publication and sharing of full virus 
genome sequences. This was both rapid (90 full genomes were shared within 
weeks [1]) and important (more than 1500 full genomes have been released 
overall [2]). Furthermore, the availability of the metadata (especially GPS 
location) has led to depth analyses of the geographical spread of the epidemics 
[3].  

In their work, Dellicour et al. [4] pursue earlier phylogeographical investigations 
in an original and yet simple approach to address questions of key public health 
importance. The originality of the approach is dual. First, from a technical 
standpoint, they capture the spread of infectious diseases in a continuous 
framework using a novel model that allows for rare long-distance dispersal 
events. Second, in a more classical discrete meta-population framework, they 
simulate the effect of public health interventions by pruning the phylogenetic tree 
and assessing how this affects key parameters. For instance, to simulate the effect 
of closing borders they remove subsets of the phylogeny that involved dispersal 
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between countries and to simulate the effect of protecting a region by quarantine they remove all the 
leaves (i.e. the infections sampled) from this region. This phylogeny pruning is both original and 
simple. It is however limited because it currently assumes that policies are 100% effective and earlier 
modelling work on human influenza showed that long distance travel bans had to be implemented 
with >99% efficiency in order to slow epidemic growth from a time scale of days to weeks [5].  

From a biological standpoint, Dellicour et al. [4] corroborate earlier findings that highly populated 
locations (>1,000,000 inhabitants) were crucial in explaining the magnitude of the epidemics but also 
show the importance of the transmission between the three capital cities. They also show that rare 
long-distance dispersing events of the virus are not key to explaining the magnitude of the epidemics 
(even though they assume 100% efficiency of suppressing long-distance event). Finally, thanks to 
their continuous model they estimate the speed of spread of the epidemics and are able to detect the 
effect of border closing on this speed.  

Overall, this study [4], which involves state-of-the-art Bayesian inference methods of infection 
phylogenies using MCMC, stands out because of its effort to simulate public health interventions. It 
stands as an encouragement for the development of intervention models with increased realism and 
for even faster and larger virus sequence data sharing.   
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Appendix 
 
Reviews by Christian Althaus and Chris Wymant: https://doi.org/10.24072/pci.evolbiol.100046 

 


