
workers to Ebola will increase maternal 
mortality by 38% in Guinea, 74% in Sierra 
Leone and 111% in Liberia. In other 
words, there may be around 4,000 extra 
deaths each year in the region2 if current 
levels of care continue.

Reinstating non-Ebola related health 
care, and re-establishing people’s trust in 
it, is crucial to ending the epidemic — as 
well as to preventing a fresh wave of hard-
ship for the people of West Africa. Without 
proper triage, people infected with Ebola 
may infect those who have a more treat-
able condition, such as malaria. Moreover, 
people with various diseases and condi-
tions may avoid seeking care for fear of 
being infected with Ebola. 

The departure in early July of French 
military medical teams from Guinea is 
worrying, as is the proposed withdrawal 
of Portuguese government teams support-
ing laboratory capacity in Guinea-Bissau. 
International efforts must be redoubled; 
United Nations agencies, foreign aid 
teams and NGOs should not yet pull out 
of West Africa. 

Financial mechanisms being designed 
to combat future outbreaks, such as the 
World Bank’s Pandemic Emergency 
Facility, should be deployed immediately 
to allow affected countries and neigh-
bouring ones to bolster their epidemic 
response and preparedness. Neighbour-
ing nations should be incentivized to 
do active surveillance without worrying 
about the potential economic impact 
of declaring cases. And if multilateral 
financial instruments are not ready, then 
developed economies such as the United 
States, Canada, the European Union and 
Japan, should fill the gaps. And prelimi-
nary results from a vaccine trial in Guinea, 
released on 31 July, are very promising3.

This year, I have been invited to partici-
pate in several expert panels focused on 
learning from this epidemic, to prevent 
history from repeating itself. Today, all 
the ingredients that enabled last year’s 
devastation are still with us: rainy sea-
sons, an uncoordinated response, fear 
and distrust. We need to push through 
the fatigue and complacency, and put 
everything we have learned into action 
to end this epidemic. We must finish the 
fight against Ebola. ■ SEE NEWS FEATURE P.22

Joanne Liu is international president 
of Médecins Sans Frontières in Geneva, 
Switzerland.
e-mail: joanne.liu@geneva.msf.org 
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Embed research 
in outbreak 

response 
Testing Ebola treatments in West Africa’s epidemic 
happened too late. Research response during future 
outbreaks must be more nimble, says Trudie Lang.

One year ago this month, the World 
Health Organization (WHO) 
declared the Ebola outbreak in West 

Africa a public-health emergency. A tremen-
dous national and international response 
followed as it became clear that the epidemic 
would be on a scale never seen before with 
this disease. 

As part of that response, in September 
2014, my colleagues and I were funded to 
establish protocols for clinical trials to evalu-
ate possible treat-
ments. We are part 
of the Epidemic Dis-
ease Research Group 
Oxford and were 

funded by the Wellcome Trust, a biomedical 
charity in London.

Within an unprecedented 12 weeks, 
we had protocols approved by ethics 
committees, drugs to hand, and staff trained 
and ready to begin trials at a treatment centre 
in Liberia. It was thanks to an extraordinary 
collaborative effort involving the Univer-
sity of Oxford, UK, the WHO, Médecins 
Sans Frontières (MSF; also known as Doc-
tors Without Borders), researchers in West 
Africa and many others. 

But another six weeks then passed before 
we could start giving the drug to patients, 
mostly because of bureaucratic and logistical 
barriers (see ‘Timeline to a clinical trial’).

Physicians in Liberia attend to a person ill with suspected Ebola. 
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There is still no proven treatment for 
Ebola a year after the WHO announcement 
— in part because of the kinds of stum-
bling blocks we encountered. As the rate 
of new infections slowed, it became clear 
that there would not be enough patients to 
test our drug on, and we stopped the trial 
in February. 

Government leaders must give the WHO 
the money and the support it needs to 
ensure that the world is ‘research ready’ for 
the next outbreak. A properly funded and 
empowered WHO could oversee the design 
and implementation of an on-call global 
task force of clinical-trial staff. It could also 
establish working groups to draw up tem-
plate contracts so that agreements between 
the various players in a clinical trial can be 
signed off at speed. Most importantly, it 
could orchestrate outbreak research. 

CLINICAL COMPLEXITY
It usually takes at least 18 months to set up 
a clinical trial. Myriad scientific, technical, 
regulatory and legal challenges must be 
resolved before any data can be collected1. 
This is why there are no proven treatments 
for diseases such as Ebola — there had never 
been any clinical trials conducted during a 
disease outbreak2,3. Yet by mid-November — 
just three months after the WHO declared 
the outbreak a public-health emergency 
— we were ready to start testing the effects 
of brincidofovir on patients in Liberia in a 
treatment centre run by MSF. 

We achieved this in part by devising a clean 
and pragmatic protocol — it demanded no 
extra blood or other sampling over what 
would be carried out anyway as part of a 
patient’s standard care (see ‘Three successes’). 

Phase II and III trials, conducted since 
2012 in the United States and involving 
about 1,000 people, had already shown that 

brincidofovir could clear certain viral infec-
tions from children and adults without caus-
ing worrying side effects4–6. And we knew 
that it would anyway be difficult to distin-
guish side effects of the drug from symp-
toms of an Ebola infection. So we decided 

to monitor only seri-
ous and unexpected 
side effects, and oth-
erwise only verify 
whether patients were 
alive seven days after 
receiving the treat-
ment (deaths from 
Ebola usually occur 

in the first few days after being admitted to a 
treatment centre.) 

Once it had been confirmed that a person 
was infected, staff first needed to take the 
patient through the process of informed con-
sent. They then gave enrolled patients the 
tablets and made observations; if the patient 
vomited after taking the drug, for instance, 
staff would need to give them a second dose. 

Anything more complex, such as attempt-
ing to assess all the drug’s possible side 
effects, would have meant monitoring 
several variables, from blood pressure to 
pain, in hundreds of patients. This would 
have increased both the risk of infection for 
the staff taking the measurements and the 
chance of introducing errors into the data. 

Another factor that speeded things up 
was the astounding way that everyone on 
the ground came together. The research eth-
ics committees that we worked with in both 
Liberia and Sierra Leone must have been 
flooded with requests from the research 
groups wanting to conduct trials. Yet we 
received detailed and high-quality reviews 
of our proposals within days of submitting 
them — a process that would normally have 
taken at least three months. 

However, we encountered major 
stumbling blocks when dealing with the 
following four issues.

Difficulties in deploying African staff. 
We knew that hundreds of people in Africa, 
including nurses, clinicians and pharma-
cists, had the skills and experience to set 
up and conduct a robust clinical trial. So in 
October, we put out a call for clinical-trial 
staff on the Global Health Network (www.
theglobalhealthnetwork.org) — an online 
forum for medical researchers in low- and 
middle-income countries. Within 24 hours, 
we had received more than 250 replies from 
experienced African staff. 

Just a few days later, we realized that we 
would not be able to secure visas for the 
responders fast enough to ensure them ade-
quate care should they become infected. In 
the end, we employed staff from the United 
Kingdom, Australia, France, Ireland and 
elsewhere — people who could be repatri-
ated quickly if necessary. Although the visa 
problems did not stall progress, it would 
have been more appropriate and better for 
strengthening Africa’s research capacity and 
international ties if we had been able to use 
the skilled workers from African countries.

Delays over contracts. In mid-November, 
we were again hampered by bureaucracy. A 
major difficulty was getting the legal contracts 
drawn up and agreed to by the various parties 
involved — the University of Oxford, the drug 
company Chimerix of Durham, North Caro-
lina (which was supplying the brincidofovir), 
and MSF. MSF has shown tremendous leader-
ship in the response to the Ebola epidemic but 
— appropriately — the organization is geared 
to delivering aid, not to facilitating research. 
Just as the epidemic began to show signs of 
slowing, we were delayed by six crucial weeks 
while waiting for contracts to be processed 
through MSF’s systems, which took longer 
than seemed necessary. 

An unorchestrated ‘land grab’. By the end 
of 2014, five research groups, including ours, 
were ready to start clinical trials for candi-
date treatments. This meant that humanitar-
ian agencies such as MSF, Save the Children 
and GOAL, as well as local health-care lead-
ers, had to make difficult choices about what 
research to do where. 

For the trial that we conducted in Liberia, 
staff worked in pairs on 45-minute rota-
tions to avoid overheating in the full-body 
suits that they had to wear in the treatment 
centre’s ‘red zone’. This meant that two trial 
staff could attend to only about five patients 
at one time. An obvious solution would have 
been to run the trial across multiple treatment 
centres simultaneously — but getting access 
to more centres was not feasible because of 
the complexity of the procedures and the 

EBOLA: TIMELINE TO A VACCINE 
During an epidemic such as the ebola outbreak in West Africa, the time taken to go from 
awarding a grant to the �rst patient receiving the drug can be many months. This process needs 
to be better set up before the next epidemic.
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Protocol draft to �nal

Drug Selected from WHO list

Contracts drug and clinical trial
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Ethics and Drug Regulators: Liberia
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Final agreements (MSF)
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TIMELINE TO A CLINICAL TRIAL
During the Ebola epidemic, some of the steps in going from receiving grant money to testing 
a candidate drug on a patient were achieved in record time. Other steps, such as getting 
agreement on contracts, must be completed much more quickly in the next epidemic.
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Final agreements between MSF,
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drug company and Oxford
First patient given drug 
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Drug exported from United States

Import licence obtained for drug
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Approval by Oxford ethics committee

Contracts drawn up and signed
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Protocol for clinical-trial designed

Rate of new 
infections 
starts to slow.
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“An 
international, 
neutral body 
needs to be 
put in charge 
of outbreak 
research.”
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time involved. Although the various teams of 
researchers worked hard to collaborate, for 
instance by standardizing methods and shar-
ing data, on the ground it felt as if we were in a 
chaotic ‘land grab’ for sites and patients.

READY FOR NEXT TIME
Despite the lack of a proven treatment 
for Ebola, our efforts and those of other 
researchers over the past year will have been 
worth it if they help to ensure that, next time, 
the global community is better prepared. 
Humanitarian organizations routinely 
mobilize diverse groups of people, includ-
ing local workers, to help to deliver aid after 
earthquakes or tsunamis; research teams 
need to be mobilized just as quickly.

First, an on-call global task force con-
sisting of, say, 100–200 clinical-trial staff 
spread across five different countries 
should be established. This could be funded 
by agencies such as the Wellcome Trust, or 
by philanthropic organizations, such as the 
Bill & Melinda Gates Foundation (which 
partners with medical humanitarian chari-
ties). These people should be employed in 
everyday studies and be trained for outbreak 
research so that they can be deployed imme-
diately to coordinate a trial in the event of 
an epidemic. Research centres that are well 
positioned and located to handle outbreaks 
could collaborate and provide the missing 
diagnostic capacity by making their labora-
tory expertise known and available. 

Second, contractual agreements between 
parties with stakes in a clinical trial will always 
be necessary. Probable snagging points — 
such as concerns over drug pricing or data 
ownership — are easy to predict and should 
be addressed to some degree ahead of time. 
According to one contract template, the 
company providing the drug would have, 
say, exclusive access to the data for a limited 
amount of time; in another, the data would 
be made public as soon as they are generated. 

Finally, an international, neutral body 
needs to be put in charge of outbreak 
research. Before the next outbreak, such 
a body could hammer out the details of 
crisis trial staffing and contracts. Most 
importantly, this organization could set the 
research priorities during an epidemic and 
ensure that adequate numbers of sites and 
patients are allocated to the different teams 
involved. The WHO is the obvious agency 
to do this but it currently lacks the necessary 
funds, mandate and support. 

In the case of the Ebola epidemic, instead 
of having multiple research groups, each 
struggling to complete their trial because of 
insufficient numbers of patients, the WHO 
could have directed all the teams to recruit 
patients for an agreed prioritized trial. This 
would have been a better approach scien-
tifically and ethically. If a trial is stopped 
because of insufficient numbers of partici-
pants, then every patient who has taken part 
in it has taken a risk needlessly. 

The trial conductors (the Epidemic 
Disease Research Group Oxford) 
showed that clinical trials do not have 
to be expensive, slow and difficult. 

The clinical staff employed did an 
incredible job. Many had never been 
to Africa before, and were plunged into 
gruelling conditions. Their willingness 
to leave their families and work long 
hours without dropping standards 
speaks to the feasibility of an on-call 
global task force for clinical trials. 

The research teams set a precedent 
for data sharing, spurred by the 
International Severe Acute Respiratory 
and Emerging Infection Consortium. 
Teams agreed on what endpoints to 
measure in trials and standardized 
the types of data collected. They also 
shared experiences in meetings led 
by the World Health Organization, 
teleconferences and on a dedicated 
website (www.ebolaclinicaltrials.org). T.L.

E B O L A  C L I N I C A L  T R I A L S
Three successes

In future, visa issues must not prevent African health workers from helping with clinical trials. 

CLARIFICATION
The Comment ‘Agree on biodiversity 
metrics to track from space’ 
(A. K. Skidmore et al. Nature 523, 403–
405; 2015) referred to Copernicus as a 
European Space Agency (ESA) initiative. 
In fact, it is a European programme to 
which ESA contributes. 
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To obtain a solid evidence base for the 
treatment, prevention and management of 
infectious diseases, everyone involved in 
outbreak response — aid agencies, minis-
tries of health, health-care workers on the 
ground — needs to have research embed-
ded in their plans long before an epidemic 
takes hold. Only then can experimen-
tal treatments be tested within days, not 
months. ■ SEE NEWS FEATURE P.22
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