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bola virus is one of several viruses that cause hemorrhagic fever disease and can be confused clinically with other hemorrhagic diseases, including
Lassa fever, yellow fever, and dengue fever. With the exception of Dengue fever, these viruses cause outbreaks
of disease associated with a high mortality rate (20 –
90%). In the case of Ebola hemorrhagic fever (EHF)
symptoms usually occur within 8 – 10 days (range 2 –
21 days) after exposure to Ebola virus. As of September
13, 2014, there have been 5,232 reported cases of EHF
with 2,630 deaths (~50% mortality rate). These numbers substantially underestimate the total number of
Ebola cases and deaths in west Africa because many patients do not come to treatment centers. Furthermore,
the diversion of resources away from other diseases
(e.g., malaria) is likely leading to additional deaths.
The World Health Organization (WHO), in
collaboration with various governments and partners
(e.g., Doctors Without Borders), is working intensely
to develop an effective response to the current Ebola outbreak. Previous Ebola outbreaks had been contained within a relatively short period of time using
available interventions including early detection and
isolation, contact tracing and adherence to rigorous infection control (Table). However, the current outbreak
has been much harder to control due to multiple factors, including an inadequate healthcare infrastructure
to care for large numbers of very ill people, shortages
of infection control equipment (e.g., gloves, gowns),
and fear and mistrust of many residents regarding how
they will be cared for. On August 8, 2014, the WHO
formally declared the Ebola epidemic an “international public-health emergency of international concern”.
Given the inability to control the outbreak to
date, effective treatment or preventive modalities would
be very helpful. During the past decade, research efforts
to develop drugs and vaccines for EHF have been ongoing. Some have shown promising results in the laboratory and/or in animal models, but they have not
yet been evaluated for safety and efficacy in humans.
All are unlicensed (i.e., the modality has not been ap-
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proved for use by a globally recognized regulatory agency such as the Food and Drug Administration [FDA]).
Due to the continuing severity of the Ebola outbreak and the desire of leadership in affected countries
to consider use of experimental interventions, on August 11, 2014 the WHO convened a panel of outside
ethicists to consider the ethical implications of the potential use of unlicensed products. The panel reached
consensus that given the severity of the current Ebola
outbreak, it is ethical to offer therapies and vaccines
with as yet unknown efficacy and adverse effects as potential treatment or prevention modalities. The group
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noted that ethical criteria must guide the provision of
such interventions, including obtaining informed consent, transparency on all aspects of care, confidentiality,
preservation of dignity and community involvement.
There was unanimous agreement that there is a moral duty to evaluate these interventions, using the best
possible clinical trials that can be designed under the
circumstances, in order to prove the safety and efficacy of the various interventions or provide evidence
to stop their use. The panel also discussed the ethical
criteria to prioritize who should receive unlicensed
experimental therapies or vaccines and to achieve fair
distribution within communities and among countries,
in the face of a growing number of possible new interventions, all of which are unlikely to be produced in
sufficient quantities in the short term to meet demand.
The issue of whether to use an unlicensed vac-

cine is pertinent to the Strategic Advisory Group of
Experts on Immunizations (SAGE) that is tasked with
making recommendations to the WHO Director General on the use of vaccines. SAGE on occasion has recommended the off-label use of a licensed vaccine after
assessing the risk versus benefit. For example, in 2012
SAGE recommended the licensed yellow fever vaccine
be considered for off-label use in pregnant women in
the setting of a yellow fever outbreak. However, the
set of circumstances for consideration of using an unlicensed Ebola vaccine are substantially different than
using a licensed vaccine off-label. There are no efficacy
or safety data in humans for the two experimental Ebola
vaccines under development. These are a chimpanzee
adenoviral vector-based filovirus vaccine containing
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the Zaire ebolavirus species [ChAd3], and a recombinant vesicular stomatitis virus vaccine containing both
the Zaire and the Sudan ebolavirus species [rVSV]).
One unlicensed modality with potential effectiveness for treating EHF is ZMapp, a combination of
three different monoclonal antibodies that bind to different epitopes of the Ebola virus glycoprotein. ZMapp
has already been given to a small number of infected
healthcare workers (HCWs). However, there are important differences in ethical considerations for the
use of a treatment modality versus a vaccine used to
prevent disease. The most important difference is that
the treatment modality is only being used in those already infected with the Ebola virus and therefore at
very high risk of dying. In contrast, the vaccine would

initially most likely be given to healthy people at risk
for contracting disease (e.g., HCWs, household contacts of an infected person, etc.). Another very important consideration is there is already a proven
alternative for preventing the spread of Ebola virus –
effective implementation of infection control measures.
Decisions on how best to care for individuals
and populations are even harder when the needed data
about the proposed intervention are scant and are being
considered under the pressure of a large outbreak causing high mortality and great suffering. In addition to
ZMapp, passive immunization with serum from a patient
that had recovered from Ebola infection has been tried
as a therapeutic intervention in at least one patient with
EHF. The use of these types of untested therapeutics to
treat EHF is understandable, although doing so raises a
number of important ethical considerations (e.g., how to
equitably and transparently distribute a scarce resource).
My own opinion is that an unlicensed Ebola
vaccine used in a preventive mode should only be given
within the boundaries of well-designed human studies
with appropriate safety monitoring. One possible exception would be if Ebola vaccine can prevent disease
when given soon after high risk exposure to the virus.
Very preliminary animal data suggest that this may be
the case, and if confirmed with additional studies, use of
the vaccine might be considered in those at high risk of
infection due to a known exposure to the virus, such as
a person stuck with a needle from a patient with EHF.
Even if a highly effective Ebola vaccine could
be developed, it would be sometime in 2015 before a
vaccine program could be expected to help impact the
current Ebola outbreak. A recently published CDC
model estimates that if the international community does not successfully intervene now, by January 20,
2015, Liberia and Sierra Leone will have approximately 550,000 Ebola cases (1.4 million when corrected for
underreporting). Therefore, we must use those interventions we currently know are effective and not pin
our hopes on the development of an Ebola vaccine.
The WHO, in collaboration with its partners, needs to
fully implement the Ebola Response Roadmap plan.
The plan calls for an enormously scaled-up and coordinated international response to improve the healthcare infrastructure in the affected countries, including
effective contact tracing of infected patients; increasing
the bed and medical management capacity of healthWFJM | Volume 1

care centers; providing HCWs with further training
and adequate quantities of personal protective equipment; and effective communication with the population in affected areas, to correct their misconceptions
about the disease and care that is being provided.
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