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Abstract: The currently ongoing COVID-19 pandemic has brought the questions around identifying 
treatments for (new) infecious diseases into a new focus. Many of the challenges faced with respect 
to treatment identification are, however, not new. In early 2014 the World Health Organization 
(WHO) was notified of an outbreak of the Ebola virus and around half a year later the WHO declared 
the epidemic to be a “public health emergency of international concern”1. In the time that followed 
frantic efforts where undertaken by different groups around the world to evaluate treatments that 
could cure the disease2. 
 
With hindsight, it seems strange at first that no treatments have been evaluated prior to either 
epidemic. Upon closer inspection, however, some of the reasons for this situation do become clear 
quickly. Firstly, without an epidemic, there are no or hardly any patients who could participate in a 
formal evaluation of a treatment. Secondly, given the potential large number of pathogens (e.g. 
Avian flu, Swine flu, MERS-CoV, …) that could potentially lead to an epidemic makes it difficult to 
choose which disease should be the focus of the research.   
 
The project: The goal of this project is to develop a statistical framework that allows evaluation of 
treatments for diseases that occur in outbreaks. In such a setting learning about a treatment’s effect 
can happen in two ways: Through a sequence of small (contained) outbreaks and during a large 
epidemic. 
 
The project will develop methods that allow learning about the effectiveness of a treatment across 
several small outbreaks. Some individual outbreaks may be small or contained, meaning the 
number of patients who can be recruited will be insufficient for an adequately powered final 
decision on the effectiveness of a treatment to be made in that outbreak alone. It is therefore of 
interest to develop ways in which information from multiple small outbreaks may be combined. 
The use of unified protocols across outbreaks has recently been endorsed for this purpose3 to 
enable efficient merging of data. In this work we will seek to investigate different methods on how 
such a merging can be achieved. 
 
A primary challenge here is the uncertainty about the number of patients recruited during each 
outbreak, the potential for regional and other differences and how suitable operating 
characteristics can be achieved. Other infectious diseases, for example Nipah Virus infection or 
Marburg virus, have been rare to date. This raises the challenge of developing treatments on limited 
data which is crucial to reduce the impact of a future epidemic and could possibly even prevent an 
epidemic. 
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