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Abstract

The largest-ever recorded outbreak of viral hemorrhagic fever is ongoing. Due to the epidemic and
rural nature of outbreaks, little is published about the Filovirus infections Ebola virus disease and
Marburg disease in pregnancy. This review of viral hemorrhagic fever focusing on Marburg and
Ebola uses knowledge of disease in non-pregnant individuals and pregnancy-specific data to
inform management for pregnant women. Filovirus infection presentation is similar between
pregnant and non-pregnant patients, though infections may be more severe in pregnancy.
Although labeled as hemorrhagic fevers, Marburg and Ebola do not commonly cause gross
bleeding and should be conceptualized as diseases of high gastrointestinal losses. Early,
aggressive supportive care is the mainstay of Filovirus infection management with massive fluid
resuscitation as the key management principle. Patients often require 5-10 liters or more per day
of intravenous or oral fluid to maintain circulating blood volume in the setting of ongoing
gastrointestinal loss. Fluid shifts warrant aggressive monitoring and correction of potassium levels
and acid-base disturbances to prevent life-threatening arrhythmias and metabolic complications.
Regardless of maternal survival, fetal loss rates are nearly 100% in Filovirus infection, likely
resulting from unchecked transplacental and hematogenous viral spread. High fetal loss rates
support the placenta as a difficult-to-eradicate Filovirus infection reservoir. In conclusion, the
management of Filovirus infection in pregnancy should focus on stabilizing the mother with
intensive monitoring and aggressive fluid and electrolyte repletion, as well as maintaining strict
infection control to minimize transmission to others.

Introduction

The largest-ever recorded outbreak of viral hemorrhagic fever is ongoing, with over 22,000
total cases and more than 8,000 fatalities reported (1, 2). Relevant to obstetrician—
gynecologists, the majority of affected Ebola virus disease patients are of reproductive age
between 15-44 years (2), with an overall 71% case fatality rate (2). This review focuses on
Marburg and Ebola using knowledge gained in non-pregnant individuals to enhance
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knowledge about these viruses in pregnancy and to inform potential strategies to safely
manage pregnant women.

Reservoirs and transmission of Filovirus Infections

The Filovirus infections Marburg disease and Ebola virus disease are negative-stranded,
lipid enveloped ribonucleic acid (RNA) viruses (3), and are classic zoonotic diseases with
index transmission occurring from an animal to human host (3). Though additional
reservoirs may exist, bats are thought to be the primary asymptomatic host animal (4, 5).
Even minimal contact with bats may lead to infection (4, 6, 7). Outside of laboratory and
bush settings, Filovirusinfections are transmitted by contact with body fluids of an infected
individual (3, 6).

Clinical presentation and course

Diagnosis

Though distinct viruses, the clinical presentation and course of Ebola and Marburg share
significant overlap and can be managed similarly. The clinical presentation and disease
course of Filovirus infections is presented in Figure 1 and is largely the same in pregnant
and non-pregnant patients. Although labeled as hemorrhagic fevers, Marburg and Ebola
should be conceptualized as gastrointestinal diseases (8, 9). Early symptoms include high
fever, fatigue, malaise and muscle aches. While the viral incubation period ranges from 2—
21 days (3, 10), most cases present within 57 days of viral transmission (2). Early in the
course of disease, symptoms of Filovirus infection are non-specific and may mimic and
even co-exist with more common illnesses such as cholera, typhoid, or malaria (3).

The predilection of Filovirus infections for the gastrointestinal tract leads to life-threatening
dehydration from severe diarrhea and emesis causing rapid intravascular volume depletion,
accompanied by electrolyte and acid-base disorders (8). Hypoperfusion, shock, and multi-
organ failure ensue, with a high mortality rate. Irrespective of the degree of dehydration,
hypoperfusion of tissues is marked by elevated lactate (8) and other blood test abnormalities
similar to those seen in bacterial sepsis. Symptoms improve in approximately 40% of
patients by day 10 of illness (11) and most patients alive at two weeks ultimately survive
(12).

Death from Filovirus infections usually occurs between one and two weeks after symptom
onset, and results from persistent circulatory shock and multi-organ failure with marked
hepatic and renal dysfunction (12, 13). Fatal cases are often heralded by high viral titers in
blood (14), a marked increase in blood neutrophil counts, rapid decrease in blood
lymphocytes and platelets (15) and markers of coagulopathy (16). Gross bleeding is reported
in only 18% of all patients (2, 17) and with the exception of bloody stools, is a particularly
ominous sigh among women (2).

Diagnosis of Marburg or Ebola is based on clinical presentation and travel or exposure
history, and confirmed with laboratory testing. The most commonly used diagnostic tests are
polymerase chain reaction blood tests, though these are often available only in reference
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laboratories or tertiary care centers (3). Antigen capture enzyme-linked immunosorbent
assay (ELISA) or IgM ELISA can also be performed early in the course of disease (15).
Filoviral antigen and nucleic acid are detectable in blood samples from as early as day 3 and
at least through day 10 of symptomatic illness, and detectable virus persists for weeks in
specific body tissues and fluids (3). While some patients will test positive for Filovirus
infection within the first 24 hours after symptom onset, a negative polymerase chain reaction
test cannot be relied on to rule out disease until >72 hours after symptoms begin (11).
Antibodies develop as early as symptom day 2 (IgM) and day 6 (IgG) (3). 1gG can persist
for up to 10 years after infection, and IgM for 1-6 months (18).

Maternal-fetal features of Filovirus infection

To date 109 cases of Marburg or Ebola in pregnancy have been reported in the literature
(Table 1). To compile and summarize reports to date, the PubMed database of the National
Library of Medicine was last searched on December 17, 2014, for publications about
Filovirusinfections and pregnancy. Search terms “Marburg virus pregnancy,” “Marburg
virus pregnant” and “Marburg fever pregnancy” yielded 12 unique results, none specific to
pregnant women. “Filovirus pregnancy” and “filovirus pregnant” resulted 10 articles, none
pregnancy-related. Search terms “viral hemorrhagic fever pregnancy” and “viral
hemorrhagic fever pregnant” yielded 289 references, none unique to this search term and
about Ebola or Marburg. Of these 289 results, 20 contained material on Filovirus infection
in humans, including a 1999 case series describing 15 pregnant women with Ebola. Search
terms “Ebola pregnhancy” and “Ebola pregnant” yielded 16 unique articles including one
clinical commentary reviewing some evidence on what obstetricians and gynecologists
should know about Ebola. The search was expanded to include the term “Ebola” which
yielded 2195 articles, 1000 of which were screened for relevance starting from 2007. Of
these, 128 abstracts were deemed useful for full manuscript review. After reviewing these
128 articles, the authors’ scientific and clinical judgment was used to compile the best
available evidence to guide management. Additional relevant manuscripts published after
December 17, 2014 were included at the authors’ discretion. These series report maternal
death rates ranging from 74-100%, not including the recent case report from Guinea of 2
pregnant women where both mothers survived but their infected fetuses died (19). Filovirus
infection is more severe in pregnant than in non-pregnant adults (16, 20), possibly as a result
of altered immune function or placental involvement. Despite high Filovirus infection
fatality rates in pregnancy, there is currently no evidence that pregnant women are more
susceptible to viral acquisition compared to others (21, 22).

Fetal loss rates are nearly 100% with or without maternal death (9, 17, 19, 23). Evidence
from case reports confirms that hematogenous spread of the Filovirus infection through the
placenta is likely, as high viral titers have been detected in placental tissue for Ebola and
other hemorrhagic fever viruses (19, 24). In addition, a case report of Ebola in two pregnant
women from Guinea describes one woman who recovered from Ebola but amniocentesis
after her recovery still demonstrated a high viral load of Ebola, and the woman’s fetus died,
despite maternal recovery (19). Such cases support the theory that transplacental or
hematogenous spread of Filovirus infection is common and not halted by maternal immune
defenses or the placenta.
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Management—Supportive Care

Early, aggressive supportive care is the mainstay of Filovirus infection management.
Despite clear differences in disease pathogenesis and clinical course between patients with
viral hemorrhagic fever disease and other forms of sepsis, patients should be treated
according to guidelines for severe sepsis management (25). Maternal vital signs should
guide initial management, with massive fluid resuscitation as the main supportive treatment.
Patients usually require 5-10 liters or more of intravenous or oral fluid daily to maintain
circulating blood volume in the setting of ongoing gastrointestinal loss (8). Monitoring and
aggressive correction of potassium levels, acid-base disturbances, and other electrolyte
abnormalities can help prevent life-threatening arrhythmias and metabolic complications (8).
Early administration of anti-emetics and anti-diarrheal therapy is recommended (11) and is
safe in pregnancy. Blood product transfusion may also be beneficial (26).

The value of usual obstetric interventions such as fetal monitoring, cesarean delivery,
induction of labor or pregnancy interruption is unclear during this time when women are at
greatest risk for vascular collapse. A recent case report where labor was induced with
misoprostol after intrauterine fetal demise was associated with a positive maternal outcome
(19). Neonatal survival is universally poor in all viral hemorrhagic fevers, despite variable
maternal mortality rates. High fetal loss rates underscore the need to focus efforts on
treatment of the pregnant mother (22). Pregnant women with decompensated Ebola or
Marburg disease may not survive surgical delivery. Current evidence does not provide a
strong rationale for cesarean delivery, as transmission to the fetus is all but certain and fetal
or neonatal survival is unlikely. Induction of labor is unlikely to benefit the baby and the
effect on maternal morbidity is uncertain. At present, expectant management of labor seems
the most appropriate strategy (22). Prevention and supportive care are the primary
treatments of Ebola and Marburg disease while awaiting development of therapeutic drugs
and vaccines.

Because co-infections with malaria, Strongyloides stercoralis and hepatitis B are common,
these diseases should be considered and treated in patients at high risk based on exposure to
endemic areas (8). Empiric use of broad-spectrum combination antimicrobials to treat
gastrointestinal pathogens is recommended, due to loss of usual gastrointestinal barriers to
bacterial translocation from the gut (8) and knowledge that gram-negative rod sepsis can
complicate severe Ebola (27). Reactivation of tuberculosis can occur and should be
evaluated in patients with significant respiratory symptoms or ventilator dependence.
Finally, Ebola virus is also excreted in breast milk at least 15 days after recovery from
infection (28). This finding leads us to recommend against breastfeeding during or after
Filovirus infection (see below).

Prevention

Given the highly infectious nature of Filovirusinfection, only providers trained in the use of
personal protective equipment should care for potentially infected patients, and they should
be monitored by additional staff trained in the use of personal protective equipment to avoid
breaches in protocol (29). Soap and water hand washing and alcohol hand gel both can
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disrupt the lipid membrane of Filovirus infections and interrupt transmission, though hand
hygiene is no substitute for correct use of personal protective equipment in suspect patients.
Supplies used for patients with Filovirus infection should be disposable whenever possible,
and the use of sharps should be minimized. Amniotic fluid, placenta, blood and aborted
fetuses are highly infectious and likely remain high-risk for viral transmission even after the
mother has recovered (19). Recognizing personal protective equipment protocol breaches
may be challenging because amniotic fluid, urine and other body fluids may be colorless and
complete elimination of fluid splatter is near impossible. Human remains should be handled
as little as possible, and autopsies should be avoided (29). State and local authorities should
be notified of Marburg and Ebola deaths and contaminated items and human remains should
only be disposed of with their guidance.

Once a patient recovers from Ebola or Marburg, she is likely immune to future infection and
is considered non-infectious to the general public. Ebola has been found in semen for up to
three months after convalescence, and for this reason abstinence from sex, including oral
sex, is recommended for at least three months (28). Condoms may help prevent the spread of
disease, but this has not been studied. Convalescent mothers should avoid breast-feeding for
a minimum of 15 days since virus has been detected in breast milk up to this time (28).
There is no recommendation on when breast-feeding can be safely resumed after Filovirus
infection due to lack of data. Though currently limited data are published on Marburg and
Ebola in pregnancy, management principles can be extrapolated from non-pregnant patients
with Filovirus infection. Analysis of existing data from the current Ebola outbreak will
better inform disease expectations and care for pregnant women with Marburg or Ebola in
the future. Therefore, it is imperative that resources be dedicated to gaining a greater
understanding of the pathogenesis of this disease in pregnant women, where there is a tense
balance between maternal and fetal survival.
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Viral exposure Man -
* Isolation and infection control
* Infectious disease and critical care consultation
+ Massive fluid resuscitation (>5—10 liters per day)
+ Screen and treat concomitant infections

Clinical features
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Figure 1.
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