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outcomes, and treatment of common
respiratory virus infections during
pregnancy
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Abstract

Respiratory illnesses due to respiratory virus infections disproportionately impact pregnant individuals and their infants,
leading to significant morbidity and mortality globally. Data describing the incidence and impact of these infections in
pregnancy is sparse and more common for influenza and now severe acute respiratory syndrome coronavirus 2 with
less data available on other respiratory virus infections in pregnancy. This lack of data is a result of limited prospective
surveillance and issues surrounding the calculations of seroprevalence, as well as disproportionately low funding for
reproductive health research. In this review article, we aimed to summarize available data on respiratory virus infections
in pregnancy and identify gaps in the published literature.

Plain language summary

Respiratory virus infections, like flu and COVID-19, cause serious illness and death in pregnant people and their babies,
worldwide. However, there’s not much data on how common these infections are or their full impact during pregnancy,
especially for viruses other than flu and COVID-19. This is due to limited ongoing studies, challenges in measuring past
infections, and underfunding of reproductive health research. This article reviews what we know about these infections
in pregnancy and points out where more research is needed.
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Introduction
'Department of Epidemiology, University of Michigan School of Public

Respiratory illnesses disproportionately impact pregnant
individuals and their infants, which can lead to adverse
health events throughout the mother’s and child’s life.!?
Pregnant people undergo substantial physiologic and
immunologic changes over the course of their pregnancy
increasing their risk for respiratory virus infections.!* More
specifically, when individuals become pregnant their
immune system adapts to provide a tolerogenic environ-
ment for non-host fetal antigens.*> Although respiratory
virus infections commonly occur in pregnant persons, data
describing the incidence and impact of these infections is
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Table I. Overview of three principal viruses that commonly infect pregnant individuals and newborns.

Potential
outcomes Maternal
Virus Mechanism of in pregnant Potential fetal vaccination
Virus classification infection individuals outcomes Treatments strategies
Influenza Negative-sense  Droplet, Mild to severe Preterm birth, =~ Home/over- Seasonal influenza
single-stranded  aerosol, fomite  acute respiratory low birth the-counter vaccine at the
RNA illness, death weight, fetal interventions and beginning of
demise antiviral medication influenza season,
(Oseltamivir) regardless of
gestation
RSV Negative-sense  Droplet, Mild to severe Preterm birth, =~ Home/over- RSV vaccine
single-stranded  fomite, direct acute respiratory low birth the-counter between 32 and
RNA contact illness weight interventions and 36 weeks gestation
supportive care
SARS-CoV-2  Positive-sense  Droplet, Mild to severe Preterm birth, = Home/over- Seasonal

single-stranded
RNA

aerosol, fomite,
direct contact

acute respiratory
illness, death

low birth
weight, fetal
demise

the-counter
interventions and
antiviral medication

coronavirus
vaccine at any
gestation

(Paxlovid)

RSV: respiratory syncytial virus; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

sparse and more common for influenza and now severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
with less data available on other respiratory virus infections
in pregnancy.®® This lack of data is a result of limited pro-
spective surveillance and issues surrounding the calcula-
tions of seroprevalence, as well as disproportionately low
funding for reproductive health research.? One cross-sec-
tional study performed in 2018, consisting of 155 pregnant
women, found that the most common respiratory infections
detected during pregnancy were rhinovirus (27%), seasonal
coronaviruses (17%), and respiratory syncytial virus (RSV)
(10%).> More recently SARS-CoV-2, the pathogen which
causes COVID-19, has been shown to be a common cause
of respiratory tract infections during pregnancy. A study
conducted in 2021, consisting of 138 pregnant individuals,
estimated the cumulative incidence of SARS-CoV-2 infec-
tion to be 10.1% in the first trimester alone.!® The risk of
severe symptoms and complications associated with res-
piratory virus infection during pregnancy drastically
increases throughout pregnancy, with the greatest risk pre-
senting in the third trimester.!? It has been estimated that
pneumonia resulting from viral infection is diagnosed in
1.5 of every 1000 pregnancies and is associated with
increased maternal morbidity and mortality.'"'> We aimed
to summarize available data on common respiratory virus
infections in pregnancy, including influenza, RSV, SARS-
CoV-2, parainfluenza, human metapneumovirus, parvovi-
rus B19 (fifth disease), rhinovirus, and bocavirus to identify
and address gaps in the published literature (Table 1).
During pregnancy, the immune system plays two major
roles: to adapt to multiple pregnancy stages to ensure a
successful pregnancy and to protect the pregnant individ-
ual from pathogens.’ Upon exposure to a respiratory virus,

the immune system induces humoral and cellular responses
to prevent or clear the infection. Importantly, the produc-
tion of protective antibodies occurs. These antibodies
work by preventing future virions from entering cells and
replicating to establish an infection.’> In addition to
responding to pathogens, the maternal immune system
must dynamically and robustly respond to the four stages
of pregnancy to have a successful delivery of a viable
fetus.’ First, the immune system provides a pro-inflamma-
tory response during the implantation and placentation
stages.!* To establish a viable placenta for a successful
pregnancy, trophoblast cells invade and attach to the sur-
face epithelium of the receptive maternal decidua, which
involves the active breakdown and reconstruction of the
decidua. Thus, during implantation and early placentation,
the immune system responds by releasing pro-inflamma-
tory cytokines, growth factors, chemokines, proteins, and
tumor necrosis factors, which also occur when the immune
system responds to tissue injury and repair.’ While the
development of the placenta modulates much of this
response, it is also a target for viral infections.'* It is still
unclear how the placenta is directly impacted by infection,
but we do know that it has a unique capacity to prevent
further replication of viruses and subsequent transmission
of infections to the fetus.'* Next, the immune system pro-
vides an anti-inflammatory response utilizing mac-
rophages, decidual natural killer cells, and regulatory T
cells during the fetal growth stage.’ Pro-inflammatory
responses during this stage of the pregnancy, such as those
induced by infection, have been shown to result in preterm
birth.!>!1% Lastly, the immune system provides a second
pro-inflammatory response, which is necessary for the ini-
tiation of parturition. The switch to this pro-inflammatory
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response involves a nuclear factor signaling pathway,
which is responsible for initiating and continuing the pro-
gress of labor and delivery. Contraction of the uterus,
delivery of the infant, and detachment of the placenta are
initiated when the myometrium is saturated with immune
cells.’ Therefore, the immune system not only protects
pregnant persons from pathogens but also plays a role in
establishing the pregnancy, growing the fetus, and delivery
of the fetus.

In addition, in pregnant individuals, a mechanism
known as transplacental antibody transfer occurs where
antibodies, specifically immunoglobulin G (IgG), from
previous exposures and infections, are actively transferred
from the mother to fetus across syncytiotrophoblast cells
of chorionic villi in the placenta.!” Other Igs including IgM
and IgA are not transferred. The transfer of maternal IgG
across the syncytiotrophoblast involves binding to neona-
tal Fc receptors (FcRn), which is highly dependent on pH.
IgG is first endocytosed from the maternal side into the
syncytiotrophoblast. The endosomes provide an acidic
environment that facilitates the binding of IgG to FcRn.
The FcRn-IgG complex is then transcytosed to the fetal
side of the syncytiotrophoblast, where IgG dissociates
from FcRn due to the return to physiologic pH.!7 The
maternally derived IgG obtained via transplacental trans-
fer and present in infants at birth have been shown to be
protective against respiratory virus infections and is a pri-
mary source of passive immunity in the neonate.'®*?* The
range of time of protection is dependent on the quantity of
IgG transferred to the infant and the rate at which the anti-
bodies wane.?! For example, one study investigating the
transplacental transfer of Influenza (HIN1) binding anti-
bodies found that within 2months of birth, antibodies
waned to below the accepted protective threshold.? In
contrast, studies used to determine the optimal timing of
RSV maternal immunization found that maternally derived
RSV antibodies waned to a non-protective level in infants
between 6 and 24 months after birth.?* Factors that have
been shown to decrease the amount of maternally derived
IgG include birth gestation, birth weight, maternal vacci-
nation timing, hypergammaglobulinemia, antibody glyco-
sylation state, IgG subclass, neonatal FcRn efficiency, and
antigenic characteristics.'”?*?® Protective thresholds are
highly variable across different viruses due to the use of
different laboratory assays and individual-level exposure
patterns. Therefore, more research must be done to get a
better understanding of how protective thresholds compare
across viruses.

Pregnant persons are at a higher risk for severe signs,
symptoms, and complications from respiratory virus infec-
tions, with the leading cause of complications due to subse-
quent pneumonia-inducing respiratory failure.?> These
viruses increase the risk of bacterial pneumonias from dam-
age to the respiratory epithelium.* In addition, physiologic
changes during pregnancy, such as decreased total lung

volume due to the growing fundus, increase risks associ-
ated with respiratory virus infections.?' Respiratory virus
infection during pregnancy also increases the risk of
adverse pregnancy and neonatal outcomes. These include
maternal death, pregnancy loss, preterm delivery, and
infants born with low birthweight, in addition to other
adverse events such as fetal demise.*>* Preterm and low
birthweight can have lasting impacts on infants throughout
their lifetime and potentially increase the risk of comorbidi-
ties in adulthood.'* In addition, maternal fever can have a
detrimental impact on the growing fetus, and sustained
high maternal core temperatures have been associated with
an increased risk of developing neural tube defects, con-
genital heart defects, and oral clefts.*®* RSV and SARS-
CoV-2 infections during pregnancy can potentially cause
vertical transmission, although this is a rare occurrence,
and many have speculated on the nature in which the
observed vertical transmission cases have been investi-
gated and documented.>”3? Therefore, there is an increased
focus on preventing respiratory virus infections during
pregnancy to mitigate morbidity and mortality of the preg-
nant person as well as stillbirth and other adverse preg-
nancy and neonatal outcomes that could potentially have
long-lasting effects in infants.

Estimates of influenza virus infection rates in pregnant
individuals vary due to differences in antigenic properties
and influenza vaccine mismatch across seasons (Figure 1).
A systematic review estimated the incidence of influenza
infections in pregnant persons to be within the range of
483 and 1097/10,000 pregnancies.*’ The risk of influenza
infection and associated morbidity can be exacerbated if
an individual is pregnant during the peak of influenza virus
circulation or has other comorbidities.*! One study esti-
mated that over nine influenza seasons, 33% of reproduc-
tive-aged women hospitalized for complications due to
influenza infection were pregnant.*?

Influenza virus is commonly transmitted through expo-
sure to respiratory droplets carrying influenza virions. The
immune system responds in multiple ways to neutralize
the infection which commonly causes fever, chills, fatigue,
malaise, runny nose, and cough.'* This clinical presenta-
tion is similar for both influenza A and B, with the most
common seasonal infections occurring from Influenza A
H3N2 and HIN1.#* Antibodies for influenza have shown
to be protective for multiple subtypes and strains; how-
ever, the level of cross-protection varies by how geneti-
cally similar previous and subsequent exposure viruses
are.¥ Influenza infection during pregnancy generally
requires diagnostic testing to verify infection, and treat-
ment is limited by the timing of clinical presentation.
Common recommendations include home and over-the-
counter interventions such as rest, increased fluid intake,
and fever-reducing medication. In addition, the American
College of Obstetricians and Gynecologists (ACOG) rec-
ommends starting empiric antiviral treatment within 48h
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Figure |. Respiratory viruses detected at Seattle Children’s Hospital, 2020-2024.
Reproduced with permission from: Courtesy of Dr. Drew Bell, Seattle Children’s Hospital Microbiology Laboratory, Seattle, WA, USA.

of symptom onset without waiting for confirmation from
respiratory infection test results.** Oseltamivir is the pre-
ferred antiviral medication in pregnancy, with a treatment
regimen of 75 mg orally twice daily for 5 days. In addition,
Individuals who are pregnant with a moderate risk of
severe illness and those with a high risk of severe illness
should be seen in the ambulatory clinic and emergency
department, respectively, for evaluation,**

The most effective method used to prevent influenza
infection during pregnancy is maternal immunization.
The seasonal influenza vaccine is recommended for all
pregnant individuals as soon as it is available during flu
season.*® A multiyear meta-analysis estimated that the
maternal influenza vaccine was associated with a 64%
decrease in risk of laboratory-confirmed infection, with
variability by year due to differences in antigenic proper-
ties and vaccine mismatch by season.*’ These vaccines
protect the pregnant individual by inducing immune
responses. The humoral immune response produces anti-
bodies specific to the vaccine antigen, which prevent the
binding of the influenza surface proteins and host-cell
receptors, ultimately inhibiting infection.***® Not only do
these vaccines protect individuals during pregnancy, but
they also result in protection in infants after birth. During
pregnancy, transplacental transfer of influenza antibodies
from mother to fetus takes place.?>*>° These antibodies
work similarly immunogenically in infants as they do in
their mothers, by blocking the binding of the virion and
host-cell and inhibiting infection.***® Meta-analyses have
estimated a 72% decrease in the risk of influenza infection
during the first 6 months of life in infants whose mothers
received the seasonal influenza vaccine.*’

Individuals are repeatedly exposed to and infected
with RSV throughout their lifetimes, with most people
experiencing their first infection before the age of 3.5!
Transmission of RSV is typically seasonal with the most
circulation occurring between January and April in the
USA with the highest burden of disease in children
<5years of age (Figure 2).°> A meta-analysis including
11 studies between 2010 and 2022 estimated the inci-
dence rate of RSV infections in pregnant individuals was
26 episodes/1000 person-years.>> However, the exact
number of infections in pregnant persons is likely under-
estimated due to a lack of prospective surveillance and
asymptomatic case presentation, which is common in
reproductive-age individuals.’! One study tested asymp-
tomatic and symptomatic pregnant individuals in their
second and third trimesters and found 10% were infected
with RSV.?

Similar to influenza, RSV is most commonly trans-
mitted through exposure to respiratory droplets carrying
RSV virions. The immune system responds by inducing
humoral and cellular responses, which can present as
upper respiratory tract cold-like symptoms with persis-
tent cough and, less commonly, as respiratory distress in
adults.?® Individuals can be infected and present without
symptoms, increasing the risk of transmission due to
normal day-to-day activities, which increases interac-
tions with others.>' There are two types of RSV (A and
B); studies have shown that infection from one strain
usually results in the production of cross-reactive anti-
bodies, which provide protection to both strains upon
future exposure.>* Antibodies are developed against
RSV antigens, including surface glycoproteins F and
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Figure 2. Country-specific RSV epidemiology.
Reproduced with permission from: Obando-Pacheco et al.’?
RSV: respiratory syncytial virus.

G.% There is a fourfold rise in antibodies after natural
infection in adults, which return to baseline concentra-
tions within 2years.’® Higher levels of antibodies are

generally thought to correlate with higher resistance to
infection, however, there is no defined serologic thresh-
old for protection in children or adults.”-3
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Treatment for RSV in pregnant individuals combines
multiple supportive care interventions such as the use of
bronchodilators, supplemental oxygen, intravenous fluid,
and antipyretics.”® Ribavirin, a nucleoside analog, is cur-
rently the only Food and Drug Administration (FDA)-
approved antiviral therapy for use against RSV for infants
and young children, but is not recommended for pregnant
persons or their male partners, given teratogenicity seen
in animal studies.®®! Results of a Ribavirin Pregnancy
Registry (NCT00114712) that was established in 2003 to
evaluate pregnancy outcomes after Ribavirin exposure
showed congenital anomaly rates that exceeded the
Metropolitan Atlanta Congenital Defects Program, how-
ever, no clear pattern of pathophysiology for teratogenic-
ity was found.®!

In the past, mitigation methods against RSV typically
included normal measures against respiratory infections
such as hand hygiene and masking. Recently in 2023, the
FDA approved a bivalent pre-fusion F protein RSV vac-
cine, Abrysvo™ (Pfizer Inc., New York, NY, USA), for
pregnant persons. This vaccine provides some maternal
protection in the mid to late third trimester of pregnancy
but is mainly used for infant protection from RSV via
transplacental antibody transfer to the fetus. Phase 3 clini-
cal trial results showed that in infants, the vaccine reduced
the risk of severe lower respiratory tract disease from RSV
infection by 82% within 90 days of birth and 69% within
180 days of birth.%> The FDA approved this vaccine to be
administered between 32 and 36 weeks gestation, given a

numerical imbalance in preterm births in Abrysvo recipi-
ents (5.7%) compared to placebo recipients (4.7%), which
was only seen in one participating middle-income coun-
try.® In addition, a new RSV monoclonal antibody directed
against the same F protein used in the RSV vaccine has
been licensed and recommended by the Centers for Disease
Control for administration to infants for the prevention of
RSV in the first year of life for both healthy and at-risk
children, with good effectiveness already demonstrated in
the United States.5*%3

SARS-CoV-2 is a pathogen that emerged in the last
Syears, sparking a global COVID-19 pandemic. Since the
pandemic, the SARS-CoV-2 virus has become endemic,
and in the past 2 years, patterns show that it has seasonally
circulated with other respiratory viruses in the USA
(Figure 3).% Although there has been an influx of research
surrounding this pathogen, we still know very little about
the burden this virus has on pregnant individuals and their
infants, in part because many infections may be asympto-
matic and partially due to the complex nature of the
immune response to SARS-CoV-2 infection. One study
found that ~10% of individuals who became pregnant just
before or during the first wave of the COVID-19 pan-
demic tested positive for SARS-CoV-2 within their first
trimester of pregnancy. A moderate proportion (42%) of
these individuals were asymptomatic.'® One large meta-
analysis and another cohort study found that individuals
who were diagnosed with SARS-CoV-2 during pregnancy
were more likely to be hospitalized, admitted to
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the intensive care unit, delivered preterm, and required
cesarean sections.®” Although infected pregnant persons
were more likely to experience severe illness and adverse
events, there was a low incidence (1.4%) of SARS-CoV-2
documented in their newborns.®’

Like other respiratory viruses, SARS-CoV-2 is also
commonly transmitted via contact with respiratory drop-
lets expelled by an infected individual. Compared to non-
pregnant reproductive-aged individuals, pregnant people
are at a significantly higher risk for severe adverse preg-
nancy and fetal outcomes.®” The pathophysiology for more
severe outcomes in the pregnant population may be due to
physiologic changes in pregnancy, including decreased
lung capacity due to the growing fundus, increased heart
rate and oxygen consumption, alterations in the immune
system, and higher risk for a thromboembolic event.®~"! In
general, pregnant individuals with SARS-CoV-2 infection
are at higher risk for ICU admission, need for invasive
ventilation, need for ECMO, or death compared to non-
pregnant individuals.®” In addition, there is also a higher
risk for preeclampsia, need for preterm delivery, and still-
birth.”>7* SARS-CoV-2 infections can significantly affect
the placenta and result in fibrin deposition, and chronic
placental insufficiency with outcomes as described
above.” Vertical transmission of the SARS-CoV-2 virus
resulting in congenital SARS-CoV-2 infection has been
demonstrated but is thought to be rare.”

Treatment for symptomatic COVID-19 illness in preg-
nant persons is similar to that of non-pregnant adults.”®”’
Antiviral medications including ritonavir-boosted nir-
matrelvir (Paxlovid; Pfizer Inc., New York, NY, USA)
and remdesivir have been studied in pregnancy and are
considered safe.”’ Other supportive measures, as well as
monoclonal antibodies, if indicated, are also acceptable in
pregnancy.’’

SARS-CoV-2 vaccination is the most efficient way to
reduce the risk of excess negative maternal and fetal out-
comes associated with infection during pregnancy.
Although pregnancy was an excluding factor in the initial
COVID-19 vaccine clinical trials, observational studies
have provided reassuring data regarding the safety and
efficacy of COVID-19 vaccination in pregnancy.’®” In
fact, multiple studies have shown that the overall rates of
adverse perinatal outcomes, such as preterm birth and fetal
growth restriction, did not increase after maternal COVID-
19 vaccination.?-#2 Instead, COVID-19 vaccines decrease
the risk of adverse maternal and neonatal outcomes seen
with SARS-CoV-2 infections in pregnancy.®>* The cur-
rentrecommendations from the World Health Organization,
Centers for Disease Control and Prevention, the Society
for Maternal-Fetal Medicine, and the ACOG recommend
the COVID-19 vaccine for pregnant persons.’*% Four
COVID-19 vaccines (1. Pfizer Inc., New York, NY, USA
& BioNTech SE, Mainz, Germany; 2. Moderna, Inc.,

Cambridge, MA, USA; 3. Johnsen and Johnsen Services,
Inc., New Brunswick, NJ, USA; 4. University of Oxford,
Oxford, UK & AstraZeneca, Cambridge, UK) have pub-
lished data regarding their use in pregnant persons. This
research has shown that pregnant individuals mount a
robust maternal antibody response post-vaccination.?®%
However, studies have found that significant waning in
antibodies occurs when vaccinated during the third trimes-
ter, but antibodies increase again after a booster dose fur-
ther into the pregnancy.”®® In the USA, COVID-19
vaccination is currently recommended at any time during
pregnancy.?”# COVID-19 vaccine has also been shown to
be beneficial for newborns with maternal immunization,
decreasing the risk of hospitalization due to COVID-19 ill-
ness in infants in the first 6 months of life.”

Pregnant individuals are at increased risk of respira-
tory virus infection. Although much of the available
research has been conducted on Influenza, RSV, and
SARS-CoV-2, there is some research present regarding
other respiratory viruses during pregnancy, such as
parainfluenza, metapneumovirus, parvovirus B19 (Fifth
Disease), and bocavirus. A study investigated the preva-
lence of symptomatic respiratory viruses during preg-
nancy in 2556 women between 2014 and 2017 and
identified 17 cases of parainfluenza and four cases of
human metapneumovirus.’! Although parainfluenza nor-
mally produces symptomatic illness in young children,
there have been documented cases of adverse fetal out-
comes, including fetal ventriculomegaly and hydroceph-
alus.”>” Another study was conducted to determine the
incidence of human metapneumovirus among pregnant
individuals and found that 17.2% tested positive.”*** In
addition, a study performed in Nepal investigating birth
outcomes associated with human metapneumovirus
infection during pregnancy found that human metapneu-
movirus infection during pregnancy was associated with
an increased risk of having a small for gestational age
newborn, but no increased risk of premature birth or sig-
nificant differences in birth weight.”>*> Parvovirus B19
has been estimated to infect 1%—5% of pregnant women
but can infect between 3% and 20% during epidem-
ics.?9% In most cases, infection with B19 has no impact
on pregnancy outcomes.’® However, as gestation contin-
ues, the likelihood of fetal anemia, non-immune hydrops,
and mortality due to maternal infection increases.”
Rhinovirus is a common pathogen that infects pregnant
persons and causes symptomatic respiratory illness, with
one study estimating that 27% of their cohort was infected
at some point during pregnancy.’ One study conducted in
Nepal, consisting of 3693 pregnant individuals, found
that pregnant persons infected with rhinovirus during
pregnancy were more likely to deliver low birthweight
babies.”” Although rhinovirus seems to pose little risk of
severe maternal and fetal outcomes, one study did find
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that infants born to mothers with documented rhinovirus
infections during pregnancy were more likely to experi-
ence wheezing at 12months o0ld.!” Although active
bocavirus infection is rarely detected in healthy adults
due to prior long-lasting immunity from infections in
early life, there have been a small number of bocavirus
infections documented in pregnant individuals.'!
Because bocavirus is rarely detected in adults, the clini-
cal implications for pregnant persons and their infants are
still unclear. However, there have been case studies in
which fetal demise has been documented in pregnant
women with bocavirus infections. In addition, bocavirus
has been detected in human placental tissues from aborted
pregnancies.'”? There is little information available on
the pathogenesis of these viruses in pregnant persons,
and no vaccines or clinical treatments are available for
pregnant individuals.

Conclusion

In this work, we have summarized the burden, pathogen-
esis, clinical outcomes, and treatment of influenza, RSV,
SARS-CoV-2, parainfluenza, human metapneumovirus,
parvovirus B19 (fifth disease), rhinovirus, and bocavirus
during pregnancy. Our study is not without limits, as it
only relies on previously published findings, which can
be inconsistent or inaccurate. However, we feel confident
in our assessment of the existing literature and feel that
we have accurately summarized the available informa-
tion. As interest in respiratory viruses increases, due to
the COVID-19 pandemic and the development of new
vaccines, significant knowledge gaps on the impact of
respiratory virus infections and vaccines in pregnancy
are becoming more apparent.'”® More research is neces-
sary to properly understand the nuances of respiratory
virus infections during pregnancy to better protect these
individuals from these potentially dangerous pathogens.
Unfortunately, research studies that comprise pregnant
individuals and their infants are disproportionately
underfunded compared to other high-risk groups.
However, the studies that have been conducted have
allowed researchers to develop safe and effective respira-
tory virus vaccines, as is the case with the RSV and
Influenza vaccines. These promising developments high-
light the need for more resources to be devoted to mater-
nal and reproductive health research. Future discoveries
can help us better prevent respiratory virus infections and
aid in the application of new treatment methods.
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