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“[Pregnant patients infected with 
the Ebola virus in West Africa] aren’t  
given preferential treatment...They 
aren’t even given beds.…They are as-
sumed to die. Priority is given to the 
patients whom the health-care work-
ers believe they can save. In effect, 
pregnant women are being triaged 
last.” 

—Joshua Lang1 

Ebola is a rare and potentially deadly 
disease caused by infection with a 
strain of the Ebola virus. First described 

in 1967,2 the Ebola virus has caused signifi-
cant morbidity and mortality in many parts of 
sub-Saharan Africa. Awareness about this dis-
ease has increased dramatically in the United 
States as a result of the largest Ebola epidemic 
in history, which broke out in West Africa in 
2014. The 3 countries most widely affected 
include Sierra Leone, Liberia, and Guinea. 
As of May 15, 2015, there were 26,798 cases of 
Ebola in this epidemic (with 14,971 laboratory 
confirmed), of whom 11,089 have died.3 There 
have been a total of 868 confirmed health care 
worker infections reported in Guinea, Liberia, 
and Sierra Leone since the start of the out-
break, with 507 reported deaths.4 

It is highly unlikely that an Ebola epi-
demic of similar proportion will break out 
in any developed nation. However, isolated 
cases of Ebola have been identified among 
high-risk individuals in the United States 
(such as those who had recently served as 
medical volunteers in West Africa), which 
has raised concern about Ebola infection 
prevention and management in this country. 

Little is known about Ebola infection 
in pregnancy. The few reports available sug-
gest that pregnant women who become in-
fected are highly contagious, with a maternal 

Dr. Bakaysa is Fellow in Maternal-
Fetal Medicine, Tufts University 
School of Medicine/Tufts Medical 
Center, Boston, Massachusetts. 

Dr. Kelly is Fellow in Maternal-Fetal 
Medicine, Tufts University School 
of Medicine/Tufts Medical Center. 

Dr. Norwitz is Louis E. Phaneuf  
Professor and Chairman, Department  
of Obstetrics and Gynecology, Tufts 
University School of Medicine/  
Tufts Medical Center. He serves on the 
OBG ManageMent Board of Editors.

The authors report no financial relationships relevant 
to this article. 

Ebola in the United States:  
Management considerations  
during pregnancy

 Nearly 100% of pregnant women infected with Ebola 
die. Clinicians should be aware of this statistic and familiar 
with general, as well as pregnancy-specific, protocols. 

Stephanie L. Bakaysa, MD, MPH; Jeannie C. Kelly, MD; and Errol R. Norwitz, MD, PhD



OBG Management  |  June 2015  |  Vol. 27  No. 622

and perinatal mortality rate near 100%.5 Sig-
nificant efforts were put in place in hospitals 
around the United States, including in labor 
and delivery units, to care for potentially or 
actively infected individuals, to protect health 
care workers, and to contain the spread of any 
new infections. It is important that clinicians 
be aware of the efforts and the recommended 
protocols—especially for the unique circum-
stance of infection during pregnancy. We re-
view these protocols, as well as provide details 
on viral transmission and treatment. 

Transmission and  
clinical presentation
Ebola is not spread through air, water supply, 
food, or by mosquitoes.6 The Ebola virus is 

spread from person to person through direct 
contact with blood or bodily fluids from an 
infected individual who has developed dis-
ease symptoms. It is generally accepted that 
asymptomatic individuals are not infectious, 
likely due to their low circulating viral load. The 
incubation period is between 2 and 21 days.6,7 
Sexual transmission. The Centers for Dis-
ease Control and Prevention (CDC) now 
recommends that contact with semen from 
male Ebola survivors be avoided “until more 
information regarding the duration and in-
fectiousness of viral shedding in body fluids 
is known.” They recommend a condom be 
used (correctly and consistently) when male 
survivors have oral, vaginal, or anal sex.8 

Following the initial inoculation, the vi-
rus spreads rapidly throughout the body, in-
fecting many cell types, although it primarily 
targets macrophages (including the Kupffer 
cells of the liver), dendritic cells, and endo-
thelial cells. Infected cells die and release 
more viral particles as well as proinflamma-
tory mediators (tumor-necrosis-factor−a, in-
terleukins, nitric oxide) leading to a massive 
systemic inflammatory response. Impaired 
dendritic cells are unable to mount an effec-
tive immune response to fight the infection.9 

Symptoms develop rapidly, starting with 
fever and malaise, and progressing within a 
few days to vomiting, diarrhea, loss of appetite, 
abdominal pain, and rash. Signs include hy-
potension (due to vasodilation and increased 
vascular permeability), shock, multisystem or-
gan failure, and coagulopathy (which occurs in 
20% of cases due to activation of tissue factor). 
Leukopenia, thrombocytopenia, transami-
nitis, coagulation abnormalities, proteinuria, 
renal failure, and electrolyte abnormalities 
are commonly seen on laboratory analysis.10,11 
Interestingly, the Ebola virus gains entry into 
human cells using the Niemann-Pick C1 cho-
lesterol transporter, and cells from patients with  
Niemann-Pick type C disease are immune to 
infection with the Ebola virus.12

Ebola in pregnancy
Information about the true incidence and 
complications of Ebola disease is limited. 

obgmanagement.com

Ebola

What is Ebola virus and why are  
humans affected? 

Ebola virus is a single-stranded RNA 
filovirus (FIGURE) with 5 independently 
identified species named after the 
countries or regions in which they were 
identified. Four of these are known to 
cause disease in humans, including Zaire 
Ebola virus, Sudan virus, Tai Forest virus 
(isolated in Ivory Coast), and Bundibugyo 
virus.1 Zaire Ebola virus is the most 

virulent species and has been responsible for most of the outbreaks 
in sub-Saharan Africa, with an overall mortality rate of around 70%.2 
Sudan virus was responsible for outbreaks in the 1970s, 2000, and 
2004; Bundibugyo virus caused a single outbreak in 2007, which had 
a lower mortality rate of around 30%. The fifth virus, Reston virus, 
does not appear to cause infection in humans, but does infect pigs 
and nonhuman primates.1 

The natural reservoir of the Ebola virus is not known. It is unlikely 
to be primates, since the virus typically kills its primate host within 
a matter of days. Recent studies suggest that the natural host may 
be bats.3 Initial infections in humans may result from preparing and 
eating infected bush meat or from exposure to infected bat droppings 
during such activities as mining and spelunking. 
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During recent  
and past  
Ebola epidemics, 
fetal mortality  
was 100% and 
maternal mortality 
approached 100% 
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Most infected patients have been cared for 
in community-based health care facilities in 
Africa with little access to diagnostic testing 
and unreliable medical records. The data we 
do have about risks factors, disease trans-
mission, and mortality rates come mainly 
from epidemiologic studies conducted in the 
midst of an Ebola epidemic or from studies 
in nonhuman primates. Data on Ebola infec-
tion in pregnancy are even more limited.

Pregnant women are more vulnerable to 
and may have more complications as a result 
of certain infections, including malaria, vari-
cella, and seasonal influenza. While data are 
limited, pregnant women and their fetuses 
infected with the Ebola virus also appear to 
have worse outcomes, with a maternal and 
perinatal mortality rate that approaches 
100%.5 Under normal conditions, pregnant 
women are given priority within the medi-
cal system. However, given the overall poor 
prognosis, their increased infectivity, and 
concerns about the well-being of health 
care providers, many pregnant women in-
fected with the Ebola virus during the recent 
epidemic were set aside and denied basic 
health care needs, including hospital admis-
sion. Whether improved infection control 
and more intensive medical care would im-
prove the survival rate of infected pregnant 
women is not clear. 

Most of what we know about Ebola in-
fection in pregnancy comes from the 1995 
epidemic in the Kikwit area of the Demo-
cratic Republic of the Congo (Zaire). Of the  
202 people infected during that epidemic, 
105 were women and 15 were pregnant  
(4 in the first trimester, 6 in the second tri-
mester, and 5 in the third trimester). Pregnant 
women presented with vaginal bleeding and 
occasionally bleeding from other sites, in-
cluding gum bleeding, hematemesis, hema-
turia, and melena. Of note, the diagnosis of 
Ebola during the Kikwit epidemic was based 
on clinical examination alone.5 Fourteen of 
these 15 women died, giving a mortality rate 
of 93.3%, with death occurring within 10 days 
in all instances. One woman delivered a live-
born child, but both she and the baby died 
within 3 days. The woman who did survive 

had a miscarriage in the first trimester.5 
In the 1976 epidemic centered in Yam-

buku, Zaire, pregnant women fared slightly 
better, with a mortality rate of 89% (73/82), 
which was similar to the mortality rate for 
the population as a whole of 88%.5 Nineteen 
women (23%) had a spontaneous abortion. 
Ten women (12%) delivered live-born ba-
bies, but all died within 19 days. It is assumed 
that these infants contracted the Ebola virus, 
but whether this was indeed the case and 
when and how they contracted the infection 
is not known. The combined perinatal and 
infant mortality rate in these 2 epidemics 
was 100%. 

During the recent epidemic in Guinea, 
there were 2 pregnant patients, both of whom 
presented with fetal demise in the third tri-
mester. Their labors were induced and both 
mothers survived.13 During the height of the 
recent Liberian epidemic (between August 
and October 2014), 700 infected patients 
were admitted to the largest treatment cen-
ter. Four women were pregnant, all in the 
latter half of gestation. Of these, 3 died (75% 
mortality rate). The remaining woman sur-
vived, but her fetus died.9 Taken together, the 
prevailing evidence suggests that maternal 
and perinatal outcomes of pregnant women 
infected with the Ebola virus are dismal, with 
mortality rates approaching 100%. 

Protecting health care workers
Transmission of the Ebola virus to health 
care workers has emerged as a major con-
cern during the most recent outbreak in 
West Africa. Frontline health care workers 
are usually the first to see such patients and 
are at high risk of exposure to infected bodily 
fluids. This is especially true of health care 
professionals working on labor and delivery 
units, where exposure to blood and amniotic 
fluid is commonplace at the time of delivery. 

Contaminated needles and syringes also 
may play a role in transmission.14,15 And, in 
Africa, a large number of transmissions have 
been attributed to ritual washing of the body 
at funerals, since viral load is maximal at 
the time of death, but this is unlikely to play 



If an at-risk patient 
is identified, she 
should be classified 
as no, low, some, or 
high risk and tested 
for Ebola if she is 
symptomatic and 
found to be at least 
low risk
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a significant role in transmission of the vi-
rus in developed countries. Ebola virus has 
been isolated from breast milk.16 While direct 
transmission of the virus through breast-
feeding has not been documented, breast 
milk from infected individuals should be dis-
posed of carefully. 

Prophylaxis
Is a vaccine on the way? 
Development of an Ebola vaccine is under 
way. The most promising vaccine to date is 
cAd3-ZEBOV (GlaxoSmithKline, Brentford, 
London, United Kingdom). This vaccine 
is derived from a chimpanzee adenovirus, 
called Chimp Adenovirus type 3 (ChAd3), 
which has been genetically engineered to 
express proteins from both the Zaire and Su-
dan species of Ebola virus to provoke an im-
mune response against them. Phase 1 trials 
of this vaccine began in September 2014.17 

Appropriate precautions
Until an effective vaccine is available, a num-
ber of recommendations have been put in 
place in an effort to prevent Ebola infection:
• Avoid all nonessential travel to West Africa, es-

pecially to Sierre Leone, Guinea, and Liberia.7

• Avoid exposure to bodily fluids of patients 
who have been exposed to or are at high 
risk of having Ebola. This includes individ-
uals who are febrile or feeling unwell and 
who have traveled to West Africa within the 
previous 21 days, especially if they visited 
1 of the 3 countries with the highest Ebo-
la infection rates (Sierre Leone, Guinea,  
and Liberia).

• Introduce universal screening of all pa-
tients, family members, and employees en-
tering labor and delivery units. 

Classifying risk and risk-
associated protocols
If an at-risk patient is identified, she should 
be placed in isolation and consultation with 
an infectious disease specialist should oc-
cur. Using appropriate personal protective 
equipment (PPE), a detailed history and 

physical examination should be performed, 
and the patient should be classified accord-
ing to risk14,15:
• No risk—defined as those who traveled 

to an Ebola-affected country more than  
21 days previously, those in contact with an 
asymptomatic person prior to them being 
diagnosed with Ebola, and those in contact 
with an asymptomatic person who in turn 
had contact with an infected individual.

• Low risk—including those who traveled to 
an Ebola-affected country within 21 days 
but are asymptomatic, those with brief con-
tact with asymptomatic infected individu-
als, those exposed to infected individuals in 
countries without widespread disease while 
wearing PPE, and those in brief proximity to 
a symptomatic individual, such as being in 
the same room or on the same airplane.

• Some (moderate) risk—including those in 
close contact (within 1 m) with a symp-
tomatic individual or those exposed to an 
infected individual in a country with wide-
spread disease while wearing PPE. 

• High risk—defined as those exposed to the 
bodily fluids of an infected individual with-
out PPE.

When should a patient be tested for Eb-
ola, and what does that testing entail? 
Patients found to be at no risk should not be 
tested or monitored, regardless of whether 
or not they are symptomatic. Asymptomatic 
patients with risk factors should not be tested 
for the Ebola virus. However, they do need to 
be followed for signs and symptoms of infec-
tion. At this time, the CDC has decided that 
it will take on the responsibility of monitor-
ing all such patients until they are out of the  
21-day window.14,15 

Symptomatic patients with risk factors 
should be tested for the Ebola virus, regardless 
of whether they are designated as being at 
low, moderate, or high risk of infection. Strict 
infection control precautions should be fol-
lowed for such patients, and local/state health 
departments should be notified. Laboratory 
testing includes RT-PCR or Ebola immunoas-
say. A negative RT-PCR test result obtained 
more than 72 hours after the onset of symp-
toms effectively rules out Ebola  infection. 
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In the event of labor 
in an Ebola-infected 
pregnant patient, 
vaginal delivery 
should be the only 
option 
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In general, patients can be discharged from 
the hospital if they are  asymptomatic and 
have 2 negative RT-PCR test results within 48 
hours.14,15 

Other diagnoses that should be consid-
ered in these patients include influenza, ma-
laria, Lassa fever, meningococcal infection, 
and typhoid. If a patient is asymptomatic but 
at risk, all nonemergent medical care should 
be deferred until they are out of the 21-day 
window. Repeat testing may be warranted in 
certain clinical scenarios.

Management of infected 
patients in a maternity ward
While no pregnant patient has yet been di-
agnosed with Ebola infection in the United 
States, it remains a possibility, and clinicians 
should be aware of appropriate manage-
ment actions. Once the diagnosis is con-
firmed, patients and their families should 
be placed in strict isolation. In some states, 
specific regional centers have been desig-
nated to care for these patients. They should 
be cared for by a small, dedicated team of 
clinicians dressed in state-of-the-art PPE 
and fully trained in the technique of don-
ning and doffing the gear. Some institutions 
have mandated that no medical students or 
residents be involved directly in the care of 
these patients. Infectious disease special-
ists should be actively involved. All medi-
cal equipment (such as stethoscopes, blood 
pressure cuffs, thermometers, and fetal heart 
rate monitors) should be dedicated to the 
care of this patient alone and should remain 
in the room, as the virus can remain viable 
on surfaces for “a few hours or days.”18

Treatment itself is largely supportive, 
with significant intravascular expansion 
and treatment of fever, nausea, vomiting, 
and diarrhea. Patients typically require 5 to 
10  L of fluid replacement each day, along 
with regular electrolyte repletion. The de-
velopment of coagulopathy is a real concern 
and should be carefully monitored for and 
corrected as needed. Since blood is highly 
infectious, every effort should be made to 
perform only critical blood tests and to do so 

at the bedside, if possible. Mobile devices are  
available that can be stationed in the room 
and provide basic hematologic and electro-
lyte measurements, thereby avoiding the 
need to transport the blood and the risk of 
potentially contaminating laboratory equip-
ment. Dedicated staff should be trained on 
the use of such equipment. In all likelihood, 
radiologic imaging will not be available and 
management decisions will need to be made 
on the basis of clinical examination alone.

Treatment of the virus and  
the conditions it can cause 
A number of experimental treatments are 
under investigation. These include some 
antiviral agents (such as the CMV antiviral 
drug brincidofovir and the influenza antivi-
ral favipiravir), immune sera from Ebola sur-
vivors, and RNA interference agents (such 
as TKM-Ebola). Zmapp, a cocktail of 3 anti- 
Ebola monoclonal antibodies, has been shown 
to be protective in macaque monkeys in the 
late stages of the disease and has been given 
to 4 infected patients in the United States, with 
variable results.19 All of these options should 
be considered on an individual basis.

Some patients may experience renal or 
respiratory failure requiring advanced life 
support measures such as dialysis, mechani-
cal ventilation, or cardiorespiratory resusci-
tation (CPR). The decision of whether or not 
to proceed with such interventions should 
be left to the discretion of the attending phy-
sician staff. Given the extremely poor prog-
nosis for the patient and the attendant risks 
to the health care staff and potentially to sub-
sequent patients using these same pieces of 
medical equipment, it would seem reason-
able to withhold such interventions. 
Unique considerations during pregnancy. 
In pregnant patients with Ebola, it may be 
reasonable to withhold the option of cesarean 
and offer only vaginal delivery in the event of 
labor. This is not just a theoretic concern. In  
1 case in Zaire in 1995, an entire surgical team 
was infected after operating on an infected 
patient, with the infection spreading to out-
side hospital staff and family members.20 
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The greatest 
potential for harm is 
suboptimal obstetric 
care in a patient 
suspected of having 
Ebola but who 
subsequently tests 
negative for  
the disease
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Survival rates are dismal
Reported survival rates are extremely low, 
especially for pregnant women. Patients who 
are younger, have lower viral loads, and do 
not have diarrhea or severe dehydration have 
a higher likelihood of surviving. Whether sur-
vival rates are higher in developed countries 
with more health care resources has yet to 
be confirmed. If patients do survive, the re-
covery period is long, with prolonged weak-
ness, fatigue, and weight loss. While sexual 
transmission of the Ebola virus has not been 
documented, the CDC has recommended 
sexual abstinence for at least 3 months after 
recovery.14,15 Ebola survivors are thought to be 
immune to subsequent infections.

Education is the most 
important factor for most of us
In November 2014, the American College 
of Obstetricians and Gynecologists (ACOG) 
published a practice advisory on the care of 
obstetric patients during an Ebola virus out-
break.21 While the number of Ebola cases in 
the United States has been, and likely will 
continue to be low, especially among preg-
nant women, we should continue to focus 
on education and screening. Only providers 
who have undergone Ebola training and have 
proper PPE should be involved in the care of 
potentially infected or confirmed cases. The 
greatest potential for harm is suboptimal 
obstetric care leading to an adverse event 
in a patient suspected of having Ebola who 
subsequently tests negative. Once an Ebola 
infection has been confirmed, patients— 
regardless of whether or not they are  
pregnant—should be hospitalized in institu-
tions with the requisite resources, protocols, 
and expertise to deal with such highly infec-
tious patients. 
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