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Background
The outbreak of Ebola virus raging in west Africa is
special in two respects. First, with more than
2100 infections and 1100 deaths,1 it has already become
the most severe and largest documented Ebola outbreak.
It is also occurring in some of the world’s least developed
countries,2 and is therefore extremely complex to
address. Second, experimental interventions that are
still in the preclinical trial phase—and hence untested
in human beings—were first given to health-care
workers from high-income countries, focusing extensive
attention and controversy on investigational treatments
and vaccines for Ebola.3–5
The rapidly evolving situation raises three fundamental
questions: how much emphasis should the international
community place on experimental interventions in
response to the Ebola epidemic; what are the ethical
considerations if experimental treatments or vaccines are
deployed; and if any interventions prove safe and
effective, how can they be made more widely available?

Prioritising the strengthening of health systems
The international community has both humanitarian
duties of assistance and duties of global justice to address
the Ebola epidemic and its causes.6 Although the prospect
of specific Ebola treatments or vaccines is enticing, the
current unproven interventions should have a marginal
role in the global response. Fundamentally, this Ebola
outbreak—and future ones—need focus on strengthening
of health systems and basic infrastructure, rather than
experimental treatments and vaccines.
The major challenge of Ebola is containment—
implementation of isolation of suspected Ebola cases,
infection control and universal precautions, contact tracing
and monitoring, surveillance, and raised awareness in
local communities and internationally.5,7 Containment
measures are not high-tech, but they have a proven track
record of controlling infectious outbreaks.5 Importantly,
they require the basics of a functioning and trusted health
system. For example, identification and isolation of
suspected Ebola cases is impossible if basic health care is
not offered to, and accessed by, all members of society. The
most effective way to curb the Ebola epidemic is to adopt
containment measures with a view to strengthen health
systems and other infrastructure—eg, training and hiring
of health professionals, deployment of basic medical
supplies such as gloves, community engagement,
investment in clinics and hospitals, and ensuring prompt
and safe burial.
Improved health systems and infrastructure also have
important collateral health benefits.8,9 They not only help to

prevent future outbreaks of Ebola and other diseases, but
also improve the care for many other diseases. Although
Ebola’s rapid spread and high rate of mortality capture our
attention, the disease needs to be put into perspective.
Cumulatively in the past four decades, Ebola has claimed
less than 3000 lives.1,10 By contrast, the death toll in
sub-Saharan Africa was 547 322 from diarrhoeal diseases
and 222 767 from pneumococcal pneumonia in 2010
alone;11 many of these deaths could have been prevented
through access to basic health care, including cheap
vaccines, and improved sanitation. Thus, strengthening of
health systems and infrastructure will have positive
externalities for health promotion after this epidemic
subsides.
Furthermore, experimental Ebola treatments or vaccines
are unlikely to have a decisive effect. The first issue is
supply. Because the existing interventions are still in the
earliest phases of development, supply is extremely
restricted. For example, the “handful of doses”5 of Zmapp
(Mapp Biopharmaceutical, San Diego, CA, USA)—a
cocktail of antibodies aimed to treat Ebola—has already
been exhausted.12 Further production is expected to take
months to produce a substantial amount.13
The second issue is that, irrespective of hope, we need
to be realistic. The distance between preclinical promise
and clinical use is vast and littered with failed compounds.
Only 10% of new molecular entities succeed from the
point of preclinical candidate selection to commercial
launch.14 Although promising in non-human primates,
there is no reason to believe that the experimental Ebola
interventions will be more successful. In other words, it
is more likely than not that the interventions will not
improve or save patients, and might even weaken them
as they battle a life-threatening disease.
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Ethical use of experimental interventions for
Ebola
When thousands of people are confronted with a
life-threatening disease, and no specific therapies or
preventive measures exist, it can be ethically acceptable to
assume greater risks and offer patients unproven
interventions.15 For example, patients with advanced cancer
who do not respond to established therapies are routinely
invited to participate in early-phase trials. Patients in the
early HIV/AIDS epidemic successfully campaigned for
fast-track trials because they faced imminent death.
Moreover, countries affected by Ebola want access to the
investigational drugs. For instance, the Liberian
Government requested Zmapp for some health workers.16
The Nigerian National Ethics Committee clarified guidance
for use of non-validated treatments, partly “for the rapid
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resolution of the current emergency”.17 Additionally, a
WHO panel—regrettably without representation from the
affected countries—stated in an announcement that it is
ethical to offer unproven interventions “in the particular
circumstances of this outbreak, and provided certain
conditions are met”.18
Panel: Ethical principles for trials of experimental treatments or vaccines for Ebola
(selected implications)*
Collaborative partnership
• Involve local communities and stakeholders in planning, conducting, and overseeing
of trials
• Ensure fair benefits from the conduct or results of trials (eg, contribute to strengthening
health systems, help to ensure availability of any proven treatments or vaccines)
Social value
• Ensure data are valid and robust (eg, to inform decisions about the need for additional
research, marketing approval or withdrawal)
• Disseminate knowledge
Scientific validity
• Plan trials in view of all relevant data (eg, preclinical, compassionate use)
• Ensure that trials realise scientific objectives (eg, randomly assign participants to
experimental interventions with supportive care or supportive care with placebo control)
• Ensure that trials are feasible (eg, adequate infrastructure to monitor participants and
collect data)
Fair selection of study population
• Be transparent about selection criteria and ensure criteria are consistently applied
• Select study population to ensure scientific validity (eg, exclude patients with severe
Ebola to reduce confounding of side-effects)
• Avoid prioritisation of well-connected and well-off individuals
Favourable risk–benefit ratio
• Evaluate the risks and potential benefits to participants based on all relevant data
• Minimise risks to participants (eg, provide supportive treatment, monitor for
side-effects, establish data and safety monitoring boards)
Independent review
• Ensure public accountability through ethical review or oversight
• Ensure public accountability through transparency and, as appropriate, reviews by other
international and non-governmental bodies
Informed consent
• Disclose information and obtain voluntary and informed consent in culturally and
linguistically appropriate formats
• Implement supplementary community and familial consent procedures if appropriate
• Ensure freedom to refuse or withdraw
Respect for recruited participants and study communities
• Monitor for and treat medical disorders (eg, side-effects and research-related injuries
arising from the trial)
• Protect the confidentiality of recruited and enrolled participants
• Provide enrolled participants with relevant information in the course of the
research study
• Provide compensation for research injuries
• Inform participants and the study community of the results of the research
*Adapted from Emanuel and colleagues.23
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If experimental Ebola interventions are deployed in
this outbreak, their use needs to comply with important
ethical principles. The first principle is that the
interventions should only be used in clinical trials, so
that researchers can learn whether they work or not. At
present, all investigational agents are in the earliest
phases of development, hence their risks and potential
benefits are largely unknown. Expansion of their use
without additional testing would be irresponsible.
Moreover, it would be wasteful to use the small amount
of experimental interventions with no collection of
systematic data about safety and efficacy.
Consequently, these interventions should not be
distributed for compassionate use outside clinical
trials—which might also undermine the feasibility of
trials. If compassionate use nonetheless occurs,
transparency is key and data about patient outcomes
should be collected and shared in full. Of concern, it
appears that the existing stock of Zmapp has been used
only for compassionate use, and details about patient
outcomes are not (yet) readily available. To ensure that
data from compassionate use and clinical trials are
rapidly integrated, a neutral body should oversee the use
of experimental interventions during this epidemic.
When investigational drugs are used in this Ebola
emergency, research ethics must be upheld to avoid
exploitation of affected individuals and communities;19–22
the eight ethical principles for research must be met
(panel).23 Although compliance with all principles is
necessary, three need special attention. First, we agree
with bioethicist Steven Joffe (personal communication)
that, to enhance social value and scientific validity, clinical
trials should be randomised with participants receiving
either experimental interventions with supportive care or
supportive care and placebo. Randomisation and placebo
controls are the best means to control for confounding
factors and determine whether interventions work or
whether patients have recovered by chance.
Second, because of the scarcity of investigational
agents, fair selection of participants is essential and must
be ensured. Especially in a dire emergency such as this
one, well-off and well-connected patients should not be
further privileged.
Some have suggested prioritisation of health-care
workers for receipt of the experimental treatments or
vaccines.3,24 Indeed, the limited supply of Zmapp has
been given almost exclusively to health-care workers.16,24
Because health professionals put themselves at risk to
care for patients and could help more patients once
recovered, the principles of reciprocity and helping the
largest number of people could justify their
prioritisation.25 However, health-care workers are often
well-off and have special ties to the medical establishment.
Their priority might therefore be viewed as further
privileging of the already well-off, especially by contrast
with those who provide care without being trained as
health professionals.
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Third, because reasonable people will probably disagree
about who should have access to trials and other
ethical questions, collaborative partnership with local
communities and stakeholders is essential also in times of
an epidemic. Local communities should be involved in
trial planning, and trials should be implemented in a
transparent and accountable way. Moreover, although
standard procedures for ethics review might be
inappropriate, some form of ethical oversight is
necessary.19,23 Oversight and community involvement are
also vital to address distrust of clinical research from
high-income countries, which has resulted from past
abuses and misconduct,26 and only augments the general
distrust of health-care systems.
Additionally, the principle of collaborative partnership
requires that communities receive fair benefits from the
research. Contribution to strengthening of local health
systems and infrastructure is a benefit that trial funders
should consider first, because it reinforces the general
response to the epidemic and its causes. Moreover,
because where the next Ebola outbreak will strike is not
known, strengthening of health systems and infrastructure
could be the best way to ensure that communities obtain
fair benefits from research in this epidemic.

Planning for future Ebola outbreaks
Even if clinical trials happen during this Ebola outbreak,
additional research will probably be needed in a future
epidemic. To better anticipate the surrounding ethical
dilemmas, and to build consensus about potential
solutions with representatives from affected regions,
future trials should be carefully planned and reviewed in
advance.19 One model for this is offered by Médecins Sans
Frontières, an international network providing emergency
medical aid. The research ethics committee of Médecins
Sans Frontières has a practice of pre-approving some
generic research protocols.27–30
Furthermore, plans should be made to make any
proven Ebola interventions available in affected regions,
as part of providing fair benefits from research and
promoting global justice regarding access to essential
medicines.6,23 Ebola vaccines should be fairly cheap to
produce and implement, and could be covered by existing
health partnerships such as the GAVI Alliance. By
contrast, it is difficult to see how complex treatments like
Zmapp—which is expensive to produce and requires
intravenous administration—can be implemented in
resource-poor settings in the near future. Together with
the low odds of success for all experimental Ebola
interventions, this issue underscores the importance of
providing fair benefits to communities who participate in
research in this outbreak.

Conclusions
The global response to the current Ebola outbreak has
initially been slow and inadequate. Now that the
response is picking up, the international community

needs more focus on strengthening of health systems
and infrastructure and less on experimental treatments.
Adoption of containment measures with a view to
strengthen health systems and infrastructure is the
most effective way to curb this epidemic and prevent
future ones; it has positive externalities for health
promotion and offers fair benefits to communities who
engage in research in this outbreak. Experimental Ebola
treatments or vaccines should only be deployed in
clinical trials. If trials are done, they must meet the
eight ethical principles for research. The international
community needs to show that it can meet the challenge
of this public health emergency, while learning the
lessons for future Ebola and other epidemics.
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