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Abstract
Purpose of Review Ebola virus infection has one of the highest overall case fatality rates of any viral disease. It has
historically had an especially high case mortality rate among pregnant women and infants—greater than 90% for pregnant
women in some outbreaks and close to 100 % in fetuses and newborns. The Merck recombinant vaccine against Ebola
virus, termed rVSV-ZEBOV, underwent clinical trials during the 2013–2015 West Africa Ebola epidemic where it was
found to be 100% efficacious. It was subsequently used during the 2018 DRC Équateur outbreak and in the 2018 DRC
Kivu Ebola which is still ongoing, where its efficacy is 97.5 %. Pregnant and lactating women and their infants have
previously been excluded from the design, clinical trials, and administration of many vaccines and drugs. This article
critically examines the development of the rVSV-ZEBOV vaccine and its accessibility to pregnant and lactating women
and infants as a life-saving form of prevention through three recent African Ebola epidemics—West Africa, DRC
Équateur, and DRC Kivu.
Recent Findings Pregnant and lactating women and their infants were excluded from participation in the clinical trials of rVSV-
ZEBOV conducted during the West Africa epidemic. This policy of exclusion was continued with the occurrence of the DRC
Équateur outbreak in 2018, in spite of calls from the public health and global maternal health communities to vaccinate this
population. Following the onset of the DRC Kivu epidemic, the exclusion persisted. Eventually, the policy was reversed to
include vaccination of pregnant and lactating women. However, it was not implemented until June 2019, 10months after the start
of the epidemic, placing hundreds of women and infants at risk for this highly fatal infection.
Summary The historical policy of excluding pregnant and lactating women and infants from vaccine design, clinical trials, and
implementation places them at risk, especially in situations of infectious disease outbreaks. In the future, all pregnant women,
regardless of trimester, breastfeeding mothers, and infants, should have access to the Ebola vaccine.
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Introduction

The case fatality rate (CFR) for Ebola virus is one of the
highest of any infectious disease [1, 2]. The initial outbreak
of the Ebola virus disease (EVD) occurred in the town of
Yambuko, Democratic Republic of the Congo (DRC, then
called Zaire) in late August of 1976. During that outbreak,
318 people were infected and a shocking 280 died—a CFR
of 88% over 11 weeks [3•]. In a pattern that was to be repeated
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in subsequent outbreaks, a high percentage of caregivers at the
rural Yambuko Mission Hospital also became infected with
the previously unknown virus—13 of the 17 hospital staff
members (76%) developed the infection and 11 (80%) died
[3•]. At about the same time, the World Health Organization
(WHO) announced that another outbreak of a similar hemor-
rhagic fever was occurring in southern Sudan, centered in
Nzara, between June and November 1976 [4]. Of 284 persons
with EVD during the Sudanese outbreak, the overall CFRwas
53%. In 1979, a recurrent but smaller outbreak occurred in the
same area of Sudan, resulting in 34 infections and 22 deaths—
a 65% CFR [5].

Since that time, multiple outbreaks of EVD had occurred,
with the largest being the 2013–2015 West African Ebola
epidemic, which began in Guinea and moved across the bor-
ders to Liberia and Sierra Leone, eventually resulting in an
official case count of 28,616 infected persons and 11,310
deaths [6]. The approximate overall CFR was 40%, although
it is generally believed that these metrics understated both the
numbers of infected persons as well as deaths from EVD
during this epidemic [1, 7]. In August 2015, an experimental
vaccine for the Ebola virus, the rVSV-ZEBOV produced by
Merck, became available as part of a cluster-randomized clin-
ical trial for persons at risk during the West African Ebola
epidemic [8]. Family members and other contacts of infected
persons, healthcare givers, and persons in contact with the
bodies of EVD victims were all eligible for receiving the
new vaccine—all, that is, except for pregnant and lactating
women and their infants. The theoretical risk that the replica-
tion competent vaccine virus could cross the placenta and
harm the fetus or cause other complications to the mother
resulted in their exclusion from receiving the vaccine—in this
case, with a disease that had a high maternal mortality rate and
an essentially 100% case fatality rate among infected fetuses
and newborns [9–12].

In 2018, Ebola reemerged in the country in which it was
first recognized—two back-to-back outbreaks began in the
DRC. The first occurred in Équateur province of northwestern
DRC, lasting from May until June. When the end of the out-
break was declared on July 24th, there had been a total of 38
confirmed and 16 probable EVD infections, 33 deaths, and a
CFR of 61% [13]. Although greater than 2 years had passed
since the final case in West Africa was reported, during the
Équateur province outbreak the rVSV-ZEBOV vaccine was
administered but pregnant and lactating women and infants
were still excluded. The second, and significantly larger,
EVD epidemic began at the start of August 2018 in North
Kivu province [14]. This epidemic is still continuing, has in-
fected 3296 persons and caused 2194 deaths [15], and is the
second most widespread since the discovery of the virus in
1976. Once again, the rVSV-ZEBOV was administered to
persons at risk but excluded pregnant and lactating women
and infants less than 1 year of age until June 2019 [16, 17].

The intentional exclusion of pregnant and lactating women
and their infants from both the clinical trials and subsequent
distribution of this vaccine has remained controversial through
all three Ebola epidemics [9, 10, 16, 18, 19, 20•, 21–27, 28••].
This article discusses the scientific, public health, organiza-
tional, and humanitarian issues surrounding the withholding
of this highly effective immunization from this population at
high risk for infection, and future policy directed to the rights
of pregnant women and their infants to receive life-saving
vaccines.

Mortality of Ebola Virus Infection
Among Non-vaccinated Pregnant Women
and Their Infants

There is no evidence that women who are pregnant are more
biologically susceptible to becoming infectedwith Ebola virus
than are non-pregnant individuals [1, 7, 9, 29]. However, both
prior to and during the West Africa Ebola virus epidemic, it
was generally believed that once a pregnant woman acquired
Ebola infection, she was more likely to have a fatal outcome
than were non-pregnant persons [7], and that based upon prior
outbreaks that greater than 90% of infected pregnant women
and 100% of fetuses would likely die as a result of EVD [1,
29]. In an interview performed early in the epidemic, a repre-
sentative from a non-governmental organization had opined
that the survival rate for expectant mothers was virtually zero
[30]. In a report published in 2015 [31], the probability for
maternal and infant survival of EVD was summarized as
follows,

“Present data suggests that maternal mortality remains
high (approximately 95%) and peri-natal mortality vir-
tually 100% for infected pregnant women.”

During the initial EVD outbreak in Yambuku, ten live in-
fants were born to mothers who subsequently died of the in-
fection. All of these children also died within 19 days [9, 20•].
Analysis of all EVD outbreaks prior to the West Africa epi-
demic by Bebell revealed that there were 111 cases of pregnant
women reported who had acquired the infection, with an ag-
gregate CFR of 86% [7]. The highest maternal and infant
CFRs reported for EVD occurred during the 1995 outbreak
in Kikwit, Zaire, in which only 1 of 15 EVD-infected women
survived (CFR 93%) [19]. However, it should be noted that all
of these women were probably infected via injection with con-
taminated needles and that this parenteral route of transmission
is hypothesized to have contributed to the high CFR. All of the
pregnant women during the Kikwit EVD outbreak presented
with severe hemorrhage. In addition to maternal mortality, 10
women (66%) had spontaneous abortions, and one woman
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delivered a premature stillborn infant. Four of the pregnant
women died during the third trimester. The single survivor
among this group had a curettage because of an incomplete
abortion after 8 months of amenorrhea [32].

Garba et al. [33] reviewed the published results from
12 studies that were performed both prior to the West
African epidemic and during it. They found data on the
clinical outcomes of 108 pregnant women with EVD in
five countries—Guinea, Sierra Leone, DRC, Liberia, and
Uganda. These include six case reports, two cross-
sectional studies, three retrospective studies, and one tech-
nical report. Among all countries and outbreaks, they
found that 91 of the 108 pregnant women died—a CFR
of 84.3%. In addition to maternal death, pregnant women
with EVD are at high risk for having a spontaneous abor-
tion and stillbirth, as well as pregnancy-related hemor-
rhage [1, 7].

Recently, in a retrospective evaluation of outcome data
from the West African epidemic, the authors found no evi-
dence to support a significant difference in CFRs between
pregnant women with suspected or confirmed EVD compared
to non-pregnant women [34].

Development of the Ebola rVSV-ZEBOV
Vaccine

The recombinant, replication-competent, vesicular stoma-
titis virus-based vaccine (VSV-EBOV, also known as
rVSV-ZEBOV) was the result of extensive research in
mouse models, followed in 2005 by testing in cynomol-
gus macaques. Vaccination with rVSV-ZEBOV was found
to protect cynomolgus macaques from lethal challenges of
Ebola virus following intramuscular and aerosol routes
[35]. Using mouse-adapted Ebola virus in the murine
model, mice were found to be completely protected from
lethal challenge up to 28 days following intranasal, intra-
muscular, and intraperitoneal vaccination with rVSV-
ZEBOV [36]. In the macaque model, both intramuscular,
oral, and intranasal administration of the vaccine
completely protected macaques against lethal doses of
Ebola virus. These studies suggested that the efficacy of
the vaccine was independent of the route of administra-
tion [37]. Rodent models were used to examine the dura-
bility of the protective effect of the vaccine. The results
were excellent—mice were completely protected from le-
thal Ebola virus challenge up to 9 months following vac-
cination with rVSV-ZEBOV [36, 38], and guinea pigs
were protected for as long as 18 months after vaccination
[38]. These results demonstrated the pre-exposure effica-
cy of the experimental vaccine as well as its ability to
produce a durable antigen-specific immune response in
immunized animals. Next, follow-up studies were

performed showing that mice, guinea pigs, and hamsters de-
veloped partial or complete protection when vaccinated short-
ly before an infectious challenge [37]. When rhesus macaques
were inoculated with rVSV-ZEBOV from 20 to 30 min fol-
lowing a lethal viral challenge, they developed a febrile ill-
ness; however, one-half of the animals survived, thus demon-
strating a partial post-exposure efficacy of rVSV-ZEBOV in
nonhuman primates [39]. It was also demonstrated that cross-
protection existed for the rVSV-ZEBOV vaccine between dif-
ferent strains within the Zaire ebolavirus species [35, 40].
Given the concerns existing for possible pre-existing immuni-
ty to the VSV vaccine vector, studies were performed with
macaques that had been previously vaccinated with VSV-
LASV (a recombinant VSV-Lassa fever vaccine)—the results
indicated that presence of antibodies specific to the VSV vec-
tor had no effect on the protective efficacy of later VSV-based
vaccination [41]. Further animal testing was performed to en-
sure that the VSV wild-type (VSVwt) virus used to make the
replicating vaccine had no neurotropic effects [42].

Although the first human clinical trials of the rVSV-
ZEBOV vaccine were not to begin until the West African
epidemic, they might unintentionally have started sooner. An
outbreak of Marburg virus, a filovirus closely related to Ebola
virus with identical symptomatology [1], began in Angola in
October 2014. As a member of the international relief effort,
Dr. Steven Jones, a Canadian microbiologist who was an im-
portant member of the team that developed the Ebola vaccine,
arrived in Angola. Although rVSV-ZEBOV had not yet been
tested in humans, it had demonstrated efficacy in preventing
Ebola and Marburg virus infections in mice, so Dr. Jones and
his team brought vials of the experimental vaccine with them
in case of an accidental infection [43]. Fortunately, it was not
needed in Angola, and the vaccine waited until the West
Africa epidemic for its initial testing in humans.

2013–2015 West African Ebola Epidemic: First
Use of the Recombinant Ebola Vaccine,
but Pregnant and LactatingWomen and Their
Infants Were Excluded

At the beginning of the West Africa Ebola epidemic, there
were no effective or approved antiviral therapeutic agents or
vaccines available to treat filovirus infections—the clinical
management of Ebola and Marburg virus infections in all
previous outbreaks had consisted of supportive care. These
included administration of fluids and electrolytes, maintaining
adequate blood pressure, analgesia, usage of blood products,
and clinical management of coagulopathy, secondary infec-
tions, and other conditions [9]. It was during this epidemic,
however, that specific antiviral compounds and vaccines be-
came available for the first time for experimental testing or, in
some cases, for compassionate use. There were vaccines that
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were in the early stages of development and evaluation, but
only a few had entered the phase I stage of testing for safety,
immunogenicity, and efficacy [35, 40, 44]. In April 2014,
shortly after the epidemic began, a panel of experts was orga-
nized by the WHO to discuss potential forms of treatment
[45]—they decided that unregistered interventions were ac-
ceptable for human use if laboratory and animal testing had
produced positive results. This expert panel [45] also advised
that investigators had

“a moral duty to also evaluate these interventions for
treatment or prevention, in the best possible clinical tri-
als in order to definitely prove their safety and efficacy
or to provide evidence to stop their utilization.”

Importantly, the panel recognized the unique status of preg-
nant women and children with EVD infection [20•, 44, 45]
and stated

“children and pregnant women should be considered
particularly vulnerable [because of their higher mortality
rates]... and given special protection when receiving
such interventions”

As the epidemic progressed and the fatalities increased,
numerous proposals for clinical trials were submitted to the
WHO Research Ethics Review Committee (WHO-ERC), the
committee that evaluated and approved proposed potential
clinical investigations including new and amended protocols
for experimental interventional (drug, vaccine) and observa-
tional studies [44].

One of the most difficult decisions faced by the commit-
tee members in designing, approving, and implementing the
drug and vaccine protocols was the question of pregnant
women and children [44]. All proposed studies of drugs
and vaccines that were submitted toWHO-ERC had exclud-
ed pregnant women [20•]. However, it was recognized that
exclusion of pregnant women and children from drug and
vaccine trials undermined ethical principles of justice—
fairness, equity, and maximization of benefit. In addition,
exclusion of these groups from clinical trials would deny
them the potential life-saving benefits from an infection
with a high CFR, at the time believed to be 100% in fetuses
and neonates and approximately 90% in pregnant women
[9]. These mortality data were of great significance in eval-
uating the risk/benefit relationship in enrolling pregnant
women and infants in clinical trials. This problematic situ-
ation was addressed in by the WHO Ethics Working Group
meeting 20–21 October 2014 [46],

“It is ethically important to ensure that vulnerable pop-
ulations such as pregnant women and those with dimin-
ished autonomy such as children or those with mental

incapacities are not arbitrarily excluded from trials.
Instead their inclusion into clinical trials should be guid-
ed by a risk benefit analysis and the ability to secure
adequate consent.”

Clinical outcomes and mortality metrics from previous ep-
idemics showing the high CFR for pregnant women and the
almost certain deaths of their fetuses and newborns led the
WHO committee to support the inclusion of pregnant women
together with their fetuses in the planned clinical trials of both
drugs and vaccines. This decision was based not only upon the
incredibly high mortality rates that were expected in both
mothers, fetuses, and neonates, but also because pregnant
mothers had a greater interest in and right to decide their
own fate and the fate of their unborn children than did admin-
istrators, sponsors, investigators, or committee members, and
pregnant women should be granted the same rights for
decision-making as non-pregnant women [20•].

During the period from August 2014 to April 2016, WHO-
ERC examined 24 new EVD-protocols and 22 amendments
[44]. All of the protocols for vaccine clinical trials excluded
pregnant and lactating women. The proposed clinical trials for
two promising antiviral drugs—brincidofovir and favipiravir—
also excluded women who were pregnant for a variety of rea-
sons (potential embryotoxicity for brincidofover and lack of
insurance coverage for favipiravir) [20•]. The WHO-ERC sys-
tematically requested amendments to these protocols in order to
include pregnant women and children. Despite the efforts by
the WHO-ERC as well as the MSF Ethics Review Board and
Inserm Institutional ReviewBoard to have the applicants recon-
sider their excluding pregnant women, the need for rapid im-
plementation of the trials in the field took priority over the
delays that would have been encountered in pursuing revision
of the protocols to include pregnant women [20•, 44]. An open-
label, cluster-randomized ring vaccination trial (Ebola ça suffit!,
translated as “Ebola that’s enough!”), of rVSV-ZEBOV was
initiated in the communities of Conakry and eight surrounding
prefectures in the Basse-Guinee region of Guinea, and in
Tomkolili and Bombali in Sierra Leone. The pilot phase of
the trial began on March 23rd, 2015, and ring enrollment was
concluded on January 20th, 2016 [47••]. When the clinical trial
of Merck rVSV-ZEBOV demonstrated protective effects in
non-pregnant adults, and the WHO-ERC and Data Safety
Monitoring Board requested that pregnant women receive the
vaccine, 42 pregnant women were denied participation in the
trial [20•, 47••].

Enrollment of pregnant women into clinical trials and their
gaining access to potentially life-saving drugs and vaccines
was challenging in spite of the obvious risk/benefit consider-
ations. In some cases, pharmaceutical corporations that were
manufacturing the products would simply not permit their
administration to women who were pregnant, or the insurers
would not provide insurance for pregnant women [12]. By the
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end of the West African epidemic, pregnant women, their
fetuses, and newborns had been systematically excluded from
all drug and vaccine clinical trials [9, 19]. Eventually, pregnant
women did gain access to favipiravir, but only following ex-
tensive negotiations between the manufacturer and Médecins
Sans Frontières. The sole surviving newborn with EVD, Baby
Nubia, received her treatment with ZMapp outside of the clin-
ical trial [12].

Interestingly, a situation arose during the Ebola Phase 3
cluster-randomized ring vaccination trial in Guinea (Ebola
ça suffit!) where 23 pregnant women were inadvertently ad-
ministered the rVSV-ZEBOV vaccine. This resulted from
pregnancy tests not being routinely performed, and the iden-
tification of a woman’s pregnancy status based upon self-
reporting [20•, 47••]. The results of their outcomes have not
been published, the sample size is small for statistical analysis,
and there was some loss of clinical follow-up, but preliminary
data indicate that these women did not have significant differ-
ences in pregnancy loss as compared with vaccinated women
who were not pregnant [48]. Additional data on the effects of
the rVSV-ZEBOV vaccine among immunized pregnant wom-
en were obtained from the Sierra Leone Trial to Introduce a
Vaccine against Ebola (STRIVE), a randomized, unblinded
phase 2/3 trial conducted in 2015. Although exclusion criteria
included current pregnancy (pregnancy testing was required
for all women < 50 years old) and breastfeeding, 104 pregnan-
cies occurred among 103 women (43 vaccinated, 60 unvacci-
nated) with an estimated onset within 2 months following
vaccination or enrollment [49]. Among women with known
pregnancy outcomes, there were no significant differences
between vaccinated and non-vaccinated mothers.

2018 Ebola Outbreak in Équateur Province,
DRC—Pregnant Women and Infants Remain
Excluded from Vaccination

On May 3rd, 2018, a new outbreak of EVD developed in the
Équateur province of northwestern DRC—it was the 9th out-
break of Ebola to occur in that country [50]. Provincial health
authorities reported that 17 persons had developed EVD near
Bikoro, a small market town lying on Lake Tumba south of
Mbdanka, near the neighboring Republic of the Congo. The
index case was a police officer—after his funeral, 11 members
of his family developed the infection, of whom 7 had provided
care for him or attended his funeral. On 17 May, the first case
of EVD was reported from Mbadanka, the capital city of
Équateur province and a bustling port city of over one million
persons located on the Congo River. This was the first time
that Ebola virus had reached a city in the DRC, and it
rekindled fears of when Ebola virus had reached urban areas
during the West African epidemic. In addition, there was wor-
ry that Ebola virus could spread via river traffic to the capital

city of Kinshasa, a city of approximately 11million, as well as to
Brazzaville, both of which lie on the Congo River, and then
across national borders to nine other countries as well [19].
Fortunately, rVSV-ZEBOV was available, becoming the first
time that the Ebola vaccine, donated by Merck, was distributed
early in the course of an EVD outbreak. Ring fence vaccinations
were quickly organized in the affected areas—using this meth-
od, contacts of those infected, followed by contacts of those
contacts, were vaccinated, as were health care workers, labora-
tory personnel, surveillance workers, and people involved with
burials. Unfortunately, the restrictive policies of exclusion of
pregnant and lactating women and infants that had been main-
tained during the West Africa epidemic were once again imple-
mented, excluding them from receiving the potentially life-
saving vaccine [19]. By the close of the epidemic on 24
July 2018, there were 54 confirmed or suspected cases and 33
deaths with a CFR of 61%. A total of 3330 persons received the
rVSV-ZEBOV vaccine during the outbreak [51]—none of them
pregnant or under 1 year of age.

2018 Kivu Ebola Epidemic Begins
in DRC—and Pregnant Women and Their
Infants Were Still Excluded from Receiving
the rVSV-ZEBOV Vaccine

Just 1 week following the close of the Équateur province out-
break, Ebola returned to a different region of the DRC [52]. A
woman from Mangina, a town in North Kivu district in the
northeastern part of the country, had been seen at a local health
center on July 19th, 2018 for a cardiac condition and died at
home with symptoms of hemorrhagic fever on July 25th.
Severalmembers of her family subsequently developed the same
symptoms, dying soon afterwards [19, 53]. A team of investiga-
tors found an additional six cases, and following confirmation of
the disease as Ebola virus, an outbreak was declared on August
1st, 2018. Unlike the prior nine Ebola outbreaks in DRC, the
Kivu region was especially problematic from the standpoint of
epidemiological surveillance, medical intervention, and control.
North Kivu province is densely populated, borders Uganda to
the east and Rwanda to the south, and is an active conflict zone.
The Kivu conflict had been ongoing since 2004, with more than
100 armed groups operating in this region [53]. Violence and
crime are common, and there are intensive military operations
ongoing—the administrative center of the district, Beni, is under
military rule. The presence of “red zones”—areas that are inac-
cessible to public health workers due to fighting and the risk of
kidnapping—prevented health workers from working where
surveillance and treatment were needed. This was the first
EVD outbreak occurring in a war zone, where armed rebel mi-
litias constituted an ever-present threat to epidemic control per-
sonnel. Vaccination using the rVSV-ZEBOV vaccine was begun
on August 8th and a ring vaccination programwas implemented
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in an attempt to stop spread of transmission. In this program—
similar to that used in the Équateur province Ebola outbreak—
the rVSV-ZEBOV vaccine was offered to contacts of known
cases and the contacts of contacts, including any individual over
1 year of age—except pregnant and lactating women. The DRC
Ministry of Health, together with WHO and other partners, de-
cided that pregnant and lactating women would, once again, be
excluded from receiving rVSV-ZEBOV, the only Ebola vaccine
to have completed efficacy testing. Within the public health
community, the decision towithhold vaccinationwas considered
bymany to be indefensible, especially given that there had never
been a mother-infant pair that had survived EVD [18, 19, 27].
Three public health experts from Johns Hopkins University [18]
wrote

“The rVSV-ZEBOV vaccine will give pregnant women,
and the children they are carrying, a chance to live.
Without it, most of the pregnant women infected with
Ebola, and almost all of their infants, will die”.

At meeting of the WHO’s Strategic Advisory Group of
Experts (SAGE) on Immunization in Geneva in October
2018, there was a discussion of development of candidate
Ebola vaccines and the progress in implementing of the “ex-
panded access and compassionate use” vaccine protocol in the
DRC, but no recommendation for immunizing pregnant wom-
en was made. Also at this meeting, a review of available data
for rVSV-ZEBOV was commissioned, based upon clinical
outcomes from those women who had been inadvertently vac-
cinated in early pregnancy or women who became pregnant
shortly after being immunized [48]. At this time, SAGE did
not believe that there existed sufficient data to issue a defini-
tive recommendation whether women should be offered the
vaccine, and instead deferred to local DRC authorities to de-
termine the ongoing Ebola immunization strategy. As the out-
break continued to rapidly spread, by November 2018, the
infection was reported in two provinces (North Kivu and
Ituri) and 14 health zones. Surveillance data revealed that
there was a predominance of women who were becoming
infected, especially in the reproductive age group [18].
Women of child-bearing potential were not the only persons
that were significantly affected—children made up greater
than one-third of all Ebola infections [54], with 1 in 10 cases
of EVD occurring in children less than 5 years of age. As of
January 12th, 2019, a total of 595 confirmed and 49 probable
cases of EVD had occurred in 16 health zones in DRC, with a
CFR of 58% among confirmed cases—a total of 59,453 per-
sons had received the rVSV-ZEBOV vaccine, none of them
pregnant or less than 1 year of age [55]. As the epidemic
continued and expanded during the start of 2019, there were
additional calls to reassess the policy of excluding pregnant
and lactating women and their infants from receiving vacci-
nation [19, 56].

Pregnant Women in Kivu Ebola Epidemic Are
Approved to Receive the Vaccine, but It
Remains Withheld

In late January 2019, the DRC National Institute for
Biomedical Research initiated revising the vaccination proto-
col to include pregnant and lactating women within Ebola
contact rings in ongoing immunization efforts. This action
was endorsed and supported by WHO SAGE at their meeting
in Beijing on February 20th, 2019. SAGE was now in support
of pregnant and breastfeeding women and infants receiving
the Ebola vaccine [57–59], noting that

“In view of the severity of the outbreak and aligned with
SAGE’s recommendation from October 2018 [1],
SAGE welcomes and supports the recent recommenda-
tion of the ethics committee of DRC to also authorize
the vaccination of pregnant women in outbreak affected
areas, using the currently recommended vaccination
strategies, with the live-replicating rVSV-ZEBOV-GP
vaccine with informed consent and in compliance with
GCP. As recommended by the ethics committee, every
effort must be made to collect data on the safety of the
vaccine in these populations, including a documentation
of the pregnancy outcomes. SAGE advises that the use
of rVSV- ZEBOV-GP vaccine in pregnant women cur-
rently remains limited to the EVD outbreak affected
areas in DRC and should be continuously evaluated
based on the emerging data on the safety and efficacy
of the vaccine in this target population”.

At the time of this decision, there were 773 confirmed cases,
65 probable cases, and 534 deaths; 57% of the confirmed and
probable EVD cases were female, and 61% of them were of
child-bearing age [57, 58]. This announcement was met with
great approval from the public health community [17, 59],
where it was hoped that it would provide an example for the
inclusion of pregnant women in the design and clinical trials
of vaccines that were in development for such infections as
Zika virus and Lassa virus [56, 60]. But the vaccine was not
administered.

The Ebola Vaccine Is Finally Administered
to Pregnant Women in DRC

Despite this landmark decision, and with the continued spread
of the epidemic, pregnant and lactating women and their in-
fants were still not given the rVSV-ZEBOV vaccine [61].
During the period from Nov 26th, 2018 to May 26th, 2019,
319 pregnant women and 603 lactating women were regis-
tered as Ebola contacts but had been denied the vaccine [17,
61]. In June 2019, the outbreak reached 2000 cases with 1339
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deaths—it was the 2nd largest outbreak of Ebola infection
in history. The rapidity of spread and transmission dynam-
ics of the epidemic were evidenced by the fact that it took
8 months to reach 1000 infection persons, but only
71 days to infect another thousand individuals [17].
Delay in starting the vaccination of pregnant women and
infants was due to modifications of the immunization pro-
tocol that were requested by the DRC’s National Ethics
Committee [16]. This months-long delay in vaccinating
put hundreds of pregnant women and their fetuses at risk.
According to Professor Steve Ahuka, Director of Virology
at DRC’s National Institute of Biomedical Research, these
modifications included women in their first trimester of
pregnancy being excluded from vaccination. Dr. Ahuka
said [16],

“The vaccination of pregnant women is usually a very
complex decision to make, especially ... when they are
using a new vaccine which is still under a trial.”

On June 2nd, 2019—almost 4 months after the process
to amend the protocol to include pregnant women was ini-
tiated by SAGE—the DRC Ministry of Health announced
that the National Ethics Committee at the School of Public
Health at the University of Kinshasa had finally approved
an amendment to the vaccination protocol that would per-
mit the administration of the Merck rVSV-ZEBOV vaccine
to pregnant women beyond their first trimester of pregnan-
cy and to lactating women if they were identified as case
contacts. The committee still maintained that only children
over the age of 6 should be vaccinated [16, 17]. It had taken
over 4 years for pregnant and breastfeeding women to re-
ceive EVD vaccination since the initial clinical trials. The
first pregnant women finally received the rVSV-ZEBOV
vaccine on June 13th—almost 10 months after the outbreak
began [16]. According to Dr. Carleigh Krubiner, a Policy
Fellow at the Center for Global Development [16],

“Hopefully this will set a new precedent for ongoing and
future Ebola vaccination efforts, avoiding costly delays
in protocol approvals while women face the very real
threats of Ebola infection.”

As of early October 2019, over 840 pregnant women in the
Ebola outbreak zone of DRC have received the rVSV-
ZEBOV vaccine [62]. On October 12th, the DRC’s technical
committee (CMRE) announced that vaccination will begin in
November 2019 in Goma, the capital city of North Kivu prov-
ince, using a newly developed 2nd vaccine, a prime boost
product known as Ad26.ZEBOV/MVA-BN made by the
Janssen Pharmaceutical Division of Johnson & Johnson, in
order to increase supply and test its effectiveness [63].

Conclusions

Beginning with the first EVD outbreak in 1976, infected preg-
nant women had an extremely high mortality rate—in some
cases greater than 90%—with an almost 100% case fatality
rate among their fetuses and infants. During the development,
clinical trials and subsequent deployment of the Merck rVSV-
ZEBOV vaccine for the Ebola virus, pregnant and lactating
women, as well as their infants, were excluded from receiving
the life-saving immunization. rVSV-ZEBOV was introduced
during the West Africa Ebola epidemic, and then used exten-
sively in two subsequent DRC outbreaks, but pregnant and
lactating women and infants continued to be excluded from
receiving the vaccine. As criticism of this policy increased
from the public health community, pregnant women were fi-
nally permitted to receive the vaccine 10months after the Kivu
Ebola epidemic began. It is hoped that the lessons learned from
excluding pregnant and lactating women and infants in vaccine
development, testing and implementation will provide guid-
ance for the development and accessibility of future vaccines.
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