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Respiratory illnesses during pregnancy
are well recognized and are anecdo-
tally considered to be common by preg-
nant women and healthcare providers
alike. However, data describing the in-
cidence and impact of common respira-
tory viruses other than influenza virus in
pregnant women are extremely limited.
The article by Hause et al in this issue
of The Journal of Infectious Diseases pro-
vides a prospective description of respi-
ratory viral disease in women seen at an
outpatient obstetrical clinic during their
second or third trimesters of pregnancy,
based on symptoms noted by the women
themselves [1]. The authors evaluated
women from a large urban outpatient
clinic for viral causes of acute respira-
tory symptoms and the clinical extent of
disease when participants presented for
medical care. Although the study did not
evaluate the incidence of respiratory di-
sease in this population by prospective
enrollment of a pregnant cohort, this in-
formation provides a relevant end point
for future epidemiology studies, as well as
vaccine trials. The most significant find-
ing of their study was that over one third
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of women with symptoms of acute respi-
ratory illness had disease consistent with
lower respiratory tract disease, which the
authors defined as difficulty breathing
or shortness of breath, wheezing, or cy-
anosis. Morbidity associated with these
symptoms and signs was considerable
and associated with a variety of respira-
tory viruses. Of note, this study evaluated
asymptomatic pregnant women as well,
allowing for comparisons of respiratory
viruses detected in women with and
without symptoms. The study popula-
tion reflected the contemporary make-up
of pregnant women in the United States,
with a median age of 31 years and a broad
representation of racial and ethnic back-
grounds. Common viruses detected in-
cluded rhinovirus (27%), coronavirus
(17%), and respiratory syncytial virus
(RSV; 10%)—all well-known respiratory
viruses with high attack rates in both
adults and children but not well-de-
scribed in pregnant women.

Prior studies of respiratory viral illness
during pregnancy have focused prima-
rily—and usually exclusively—on influ-
enza. Starting with the 1918 pandemic,
pregnant women have been identified
to be at higher risk for severe morbidity
and mortality due to influenza, compared
with nonpregnant adults [2]. In the 2009
influenza A(HIN1) pandemic, preg-
nant women with influenza, particularly
during the third trimester, were demon-
strated to have increased disease severity,
as well as higher rates of secondary bac-
terial pneumonia and increased risks of
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inpatient and intensive care unit admis-
sions, compared with nonpregnant adults
[3]. These risks extended to the fetus, with
higher rates of stillbirth, miscarriage, and
preterm birth observed with influenza
virus infection during pregnancy [4].
Overall, inactivated influenza vaccination
has been found to be safe, immunogenic,
and effective in prevention of influenza in
pregnant women [5]. Despite concerns
about a relatively immunocompromised
state during pregnancy, pregnant women
were shown to achieve serologic protec-
tion rates generally comparable to those
for nonpregnant adults [5]. The recorded
epidemiologic data from the early part of
the 2009 pandemic resulted in pregnant
women receiving priority for vaccination
in the United States and other countries,
and international prioritization of influ-
enza vaccination during pregnancy by
the World Health Organization [5-7].
This recommendation was based mainly
on the benefits for the pregnant women
themselves. Recently, 3 large prospective
controlled clinical trials again demon-
strated the effectiveness of maternal
influenza immunization to prevent di-
sease in pregnant women [8-10]. These
studies also demonstrated reduction of
influenza incidence among infants born
to vaccinated women, another impor-
tant benefit of maternal immunization.
Potential benefit of influenza vaccine to
the fetus was only documented in Nepal,
1 of 3 clinical trials sites, where influ-
enza was present nearly year-round and
the prevalence of low birth weight and
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preterm birth was high, representative
of the South Asian population [9, 11].
In that study, the frequency of low birth
weight was significantly lower among
infants born to vaccinated women. This
birth-weight effect was more pronounced
during periods of high influenza virus
circulation and when matching of circu-
lating virus to the vaccine strain was pre-
sent [12]. This study, as well as a previous
randomized controlled trial of maternal
influenza immunization in Bangladesh,
showed an effect of influenza vaccination
on improvement of fetal outcomes [13].

Respiratory viruses are increasingly
recognized as an etiologic agent of com-
munity-acquired pneumonia in adults,
with a recent population-based active
surveillance study identifying rhinovirus
and influenza virus as the most common
pathogens in adults requiring hospitali-
zation [14]. Few studies have evaluated
the role of respiratory viruses other than
influenza virus during pregnancy. RSV
infection in pregnancy remains poorly
characterized, reflecting a major gap in
our epidemiological understanding that
should be addressed before introduction
of an RSV vaccine [15]. In healthy adult
populations aged 18-60 years, RSV has
been shown to be a commonly acquired
cause of symptomatic respiratory illness,
with increased symptom duration and
less fever as compared to influenza [16].
In that US study, 26% of adults with RSV
had lower respiratory tract symptoms, de-
fined as tracheobronchitis, bronchitis, or
wheezing. The proportion of symptomatic
RSV infection is likely to be even higher
among pregnant women, as evidenced in
this study, owing to an increased risk of
exposure to young children and decreased
cardiopulmonary reserve.

Previous studies of RSV in pregnancy
have been primarily case reports and sec-
ondary analyses of influenza vaccine tri-
als [17-20]. Use of data from influenza
vaccine trials to determine the incidence
of infections due to RSV and other res-
piratory viruses has multiple limitations,
including the use of influenza-like illness

(ILI) criteria for respiratory illness and sur-
veillance only during the influenza season.
ILI criteria are traditionally based on the
presence of fever and cough and/or sore
throat, and it is known that the majority
of cases of RSV infections in adults are
afebrile [16]. Additionally, influenza and
RSV seasons often do not overlap, likely
leading to underestimation of the RSV in-
fection burden when sampling is ongoing
only during periods of influenza virus cir-
culation [21]. Two of the recent maternal
influenza studies, from Nepal and South
Africa, evaluated the incidence of maternal
respiratory disease due to RSV during
pregnancy [9, 10]. In Nepal, where women
with a fever and respiratory symptoms had
a nasal swab specimen collected, the RSV
infection prevalence was 0.2%, with an
incidence of 3.9 cases/1000 person-years
overall. In South Africa, the RSV infec-
tion prevalence based on the presence of
respiratory symptoms was much higher, at
2%, with an overall incidence of 14.4-48.0
cases/1000 person-years [19]. Importantly,
none of the maternal cases of RSV infec-
tion in the South Africa trial were associ-
ated with fever [16, 22, 23]. RSV infection
was not associated with an increased risk
of low birth weight or preterm birth in ei-
ther the South Africa or Nepal studies, al-
though numbers of women in both studies
with RSV were small.

Other
cluding rhinovirus, coronavirus, par-
1-4,
metapneumovirus, have recently been

respiratory  viruses, in-

ainfluenza viruses and human
identified as causes of febrile respira-
tory viral infections in pregnant women
[24, 25]. Rhinovirus has been identified
as a common cause of ILI in pregnant
women, and Middle Eastern respira-
tory syndrome and severe acute respira-
tory syndrome coronaviruses have been
described to cause severe disease in preg-
nant women [26, 27]. Other respiratory
viruses were commonly detected in the
maternal influenza vaccine trial in Nepal
in women with fever and respiratory
symptoms, with a virus detected in the
majority of 767 febrile respiratory illness

episodes in 3693 pregnant women [19,
20]. The frequency of care seeking from
a physician or hospital for these illness
episodes ranged from 0% to 33% of all
illness episodes, based on the virus, a sig-
nificant finding in a region of the world
where medical care is extremely limited
and difficult to access. Febrile rhinovirus
and human metapneumovirus infections
were both associated with an increased
risk of fetal growth restriction in this
study. This suggests that the deleterious
effect of maternal viral infections on the
fetus may not be restricted to pregnant
women with influenza.

Maternal immunization is increas-
ingly recognized as a safe and effective
intervention to boost antibody levels
during pregnancy and increase levels of
transplacental antibody transferred to
the fetus [28]. Until infants are several
months old, they are generally unable
to mount an effective immune response
to vaccination or infection or they re-
quire several doses of vaccine, leaving a
window of vulnerability for serious infec-
tions. Maternal vaccination may increase
maternal and subsequently fetal antibody
titers above potential protective levels,
thereby protecting infants during this
critical window. Multiple RSV vaccine
candidates are already in clinical trials,
including an RSV nanoparticle vaccine
with an alum adjuvant under evaluation
in a large clinical trial involving pregnant
women vaccinated during their third tri-
mester of pregnancy (ClinicalTrials.gov
identifier: NCT02624947). Other RSV
intended

for use in pregnant women. The World

vaccine candidates are also

Health Organization estimates that an
RSV vaccine will be licensed in the next
5-10 years [29]. As these studies prog-
ress, findings from the study reported
in this issue will provide important
background data in understanding the
potential effect of maternal vaccina-
tion in protection of pregnant women
and fetuses. Investigation into the im-
pact of these respiratory viruses during
pregnancy in other settings is worthy of
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further study, as sensitive molecular di-
agnostic testing becomes more widely
available and the development of new
vaccines, antivirals, and monoclonal anti-
bodies for respiratory viruses grows.
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