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ith the Ebola epidemic in West Africa continuing to grow, the World Health Organization
(WHO) convened an urgent meeting on September 29
and 30 to assess the efforts under way to evaluate and
produce safe and effective Ebola
vaccines as soon as possible.1
The 70 scientists, public health
officials, and representatives from
industry and regulatory bodies
who gathered in Geneva discussed
two vaccine candidates at length
— cAd3-EBOV (cAd3), from
GlaxoSmithKline (GSK) and the
U.S. National Institute of Allergy
and Infectious Diseases (NIAID),
and rVSVΔG-EBOV-GP (rVSV),
from NewLink Genetics and the
Public Health Agency of Canada.
Several other vaccine candidates
are at earlier, preclinical stages
in the development pipeline.
Phase 1 studies of cAd3 have
begun in the United States and the
United Kingdom, and researchers
plan to begin enrollment for trials

of rVSV soon. Both vaccine candidates have demonstrated 100%
efficacy in studies in nonhuman
primates,2,3 but how that will
translate to human subjects remains unknown. The phase 1
trials of both vaccines use dose–
response designs structured to
determine the level of humoral
and cellular immunity that can be
induced. The minimum antibody
titer needed to confer protection
in humans is unknown. Because
of the small numbers of participants in these trials, they will provide data only on common adverse
events.
The cAd3 vaccine is being tested in both bivalent (ClinicalTrials
.gov number, NCT02231866) and
monovalent (NCT02240875) forms;
n engl j med

the monovalent form is based on
the Zaire strain of Ebola virus,
which is the cause of the current
West African epidemic, and the
bivalent form includes the Sudan
strain of the virus as well (see
Fig. 1). The monovalent form will
be evaluated in a nonrandomized,
open-label study involving 60
adult volunteers who will receive
the vaccine at three different
doses (1×1010 vp, 2.5×1010 vp, and
5×1010 vp). The bivalent form will
be evaluated in a nonrandomized, open-label study involving
20 adult volunteers who will receive the vaccine at two different
doses (2x1010PU and 2x1011PU).
Both studies will assess safety,
side effects, and immunogenicity,
including antibody responses as
measured by enzyme-linked immunosorbent assay (ELISA) and
neutralization assays and T-cell
immune responses as measured
by intracellular cytokine staining.
Investigators anticipate that pre-

nejm.org

The New England Journal of Medicine
Downloaded from nejm.org by JESUS DE JUAN MONTIEL on October 9, 2014. For personal use only. No other uses without permission.
Copyright © 2014 Massachusetts Medical Society. All rights reserved.

1

PERS PE C T IV E

Ebola Vaccine — An Urgent International Priority

A Recombinant VSV vaccine

VSV wild-type

N

P

M

L

G

Deletion of fusogenic VSV-G protein with substitution
of Ebolavirus Zaire–strain Kikwit envelope protein
BPSC1001

N

P

M

L

EBOV GP

B NIAID/GSK cAd3 Ebola vaccine

E1

cAd3 genome

E4
E1 replaced with
EBOV GP gene inserts

cAd3–EBOV

E4 deleted

EBOV GP

GP1

GP2

Figure 1. Structures of Ebola Vaccine Candidates rVSV (Panel A) and cAd3 (Panel B).

liminary immunogenicity and
safety data will be available by
November.
The first phase 1 trial of the
rVSV vaccine is slated to begin soon
in the United States. Ideally, the
immunogenicity outcomes in this
trial will be compared with those
obtained with the GSK–NIAID vaccine. The government of Canada
has donated 800 vials of rVSV to
the WHO, and discussions about
expanding phase 1 trials to European and sub-Saharan African
sites are at an advanced stage.
Participants in the Geneva
meeting stressed that phase 1 trials should be expedited and their
results shared broadly in order to
facilitate rapid progression to
phase 2. If the results in phase 1
are favorable, the consensus was
that phase 2a studies should be
conducted in Africa but outside
the current Ebola outbreak zone
and should proceed in parallel
with phase 2b studies conducted
2

in exposed populations. This ap- cine efficacy, the feasibility of such
proach will provide robust effi- studies may be affected by the
cacy and safety data as quickly as same fear and resistance to interpossible. Results from phase 2a ventions that communities have
trials in unexposed populations evinced in the West African epiwould inform the use of these demic to date. The trials therevaccines in expanded populations, fore need to be designed with parincluding children and people who ticipation from local governments
are HIV-positive. The phase 2b and communities so that they
trials in exposed populations would can proceed in a manner that is
enroll people who are at the high- acceptable to the affected popuest risk for Ebola virus disease, in- lations. The consensus at the Gecluding frontline workers at Ebola neva meeting was that there are
reasonable alternatives if individtreatment
facilities.
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Figure 2. Stepped-Wedge Study Design Schematic.
Participants are randomly assigned to receive the intervention at one of several times.
Outcomes in each group
are measured
at each step. X denotes the intervention, and
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Representatives of regulators once preliminary results from the
and ethics committees in Africa as phase 1 trials are available.
Even if adequate safety and
well as of the U.S. Food and Drug
Administration and the European immunogenicity are demonstrated
Medicines Agency were at the in the phase 1 studies, vaccines
meeting and agreed to work with will not be available in substanindustry and researchers to ac- tial quantity until the first quarter
celerate the evaluation, licensure, of 2015 at the earliest. For that to
and availability of the candidate occur, funding must be secured
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for production. Even if an effective
vaccine can be produced, it is not
likely to be 100% effective, so to
succeed in stemming the current
outbreak, a coordinated effort to
improve capacity and provide clinical care in affected countries needs
to be scaled up urgently.
Disclosure forms provided by the authors
are available with the full text of this article
at NEJM.org.
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