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EBOLA IN CONTEXT: UNDERSTANDING 
TRANSMISSION, RESPONSE AND CONTROL 

WEEK 3 STEP 3.7 TRIALS OF VACCINES: FROM DEVELOPMENT 
TO COMMUNITY (VIDEO) 

The normal process of vaccine development takes many years and involves several stages, 

starting from pre-clinical laboratory development and animal testing to clinical development. 

Due to the urgency of the Ebola outbreak, unprecedented efforts have been undertaken to 

develop a vaccine within months. This step considers the vaccine candidates and the issues 

in conducting vaccine trials. 

The processes for streamlining the development, testing and implementation of 
vaccines were agreed in October 2014.1 The first three vaccines to move to phase 1 
human trials, in Europe the US and Africa are: 

Chimpanzee adenovirus: This uses a chimpanzee adenovirus vector to carry an 
Ebola protein. Several early (phase 1) human volunteer trials have been undertaken, 
in the US, UK, Mali and Switzerland. The use of a booster with the Modified Vaccinia 
Ankara vaccine is being explored.2-3 

Modified Vaccinia Ankara: This is based on the Modified Vaccinia Ankara virus 
which has been used to develop candidate vaccines for other diseases, including 
malaria and hepatitis C. This targets the same protein as the chimpanzee adenovirus 
vaccine.4 

Vesicular stomatitis virus: This uses a live attenuated vesicular stomatitis virus, 
with one of its genes replaced by an Ebola virus gene.5 

At least nine other vaccine candidates are undergoing preclinical evaluation. These 
include oral, intranasal and injectable vaccines. 

Expanding clinical testing 

The stages of vaccine testing in humans are similar to those for new drugs described 
previously. Phase 1 is for safety and the ability to provoke an immune response. 
Phase 2 assesses the immune response in large numbers. Phase 3 tests the 
vaccine efficacy, or the ability of the vaccine to prevent the disease. Phase 4 tests 
effectiveness in practice. For Ebola these are being streamlined.6 

In the video, Professor Peter Smith discusses the different trial designs being 
considered for phase 3 trials. 

A classic randomised controlled trial, in which high risk or general population 
groups are randomised to receive either an Ebola candidate vaccine or a licensed 
vaccine against a different disease which is beneficial to the individual but will have 
no effect on Ebola. The incidence of Ebola is then compared between groups. This 
approach is being considered in Liberia but there are questions about acceptability. 
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A step-wedge randomised trial is planned for health care workers in Sierra Leone. 
In this design the vaccine is introduced in a phased manner, and the order in which 
workers in different areas receive the vaccine is randomised. By the end of the 
study, all participants will have received the vaccine, but during implementation there 
will be vaccinated and unvaccinated groups who can be compared in an unbiased 
way. 

A cluster randomised trial of “ring” vaccination is being considered for the 
population in Guinea. Each cluster is made up of the people in a geographical area 
in a ring around an Ebola case. Clusters will be randomised to receive the vaccine 
either immediately or after a set time period. The incidence of Ebola in the different 
clusters will be compared. 

As of March 2015 three different trials have started or are about to start(see WHO 
website): 

 Randomised controlled trial in Liberia using the Chimpanzee adenovirus vaccine, 

ChAd3-ZEBOV, made by GSK and PHAC, and conducted by the US NIH and the 

MoH Liberia. 

 Stepped wedge design in Sierra Leone of the vesicular stomatitis virus vaccine 

rVSV-ZEBOV, made by NewLink Genetics and Merck, conducted by the US CDC 

and MoH Sierra Leone 

 Ring vaccination in Guinea, using rVSV-ZEBOV, conducted by WHO and MoH 

Guinea 

Practical considerations and acceptability 

Vaccine developers have already increased their production in order to be able to 
conduct large scale trials,1 but there are many ethical and practical considerations 
that could affect these trials. These include who should be given the vaccine, and the 
need for the vaccines to be stored at -70°Celsius (-94° Fahrenheit) and associated 
cold chain challenges (i.e. maintaining proper vaccine temperatures during storage 
and handling to preserve potency). GAVI, the global vaccine alliance, has committed 
to purchasing millions of doses of any vaccine that is recommended for use by the 
WHO.7 

It will be essential to ensure that national stakeholders are involved in trial 
preparations and local communities are engaged in order to develop trust and allay 
fears. Given the conspiracy theories about the origins of Ebola, and general issues 
of distrust of vaccines (discussed in the next step), it is very important to ensure that 
people are able to discuss their concerns and ask questions. 

 

  

http://www.who.int/medicines/emp_ebola_q_as/en/
http://www.who.int/medicines/emp_ebola_q_as/en/
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This material has been repackaged from a free, online course delivered by the 
London School of Hygiene and Tropical Medicine on the FutureLearn platform in 
2015. Additional information about the course and its contributors can be found on 
the School website. 

Future iterations of the course may feature slightly different material. Further live 
runs of this and other courses can be found on the platform. Please visit the School’s 
FutureLearn webpage for more details. 
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