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COVID-19 and Pregnancy: Risks and
Outcomes

Cindra Holland, Crystal Hammond & Misty M. Richmond

ABSTRACT: The normal physiologic changes of pregnancy are known to increase susceptibility to respiratory iliness. Individuals who are
pregnant are more likely to acquire a SARS-CoV-2 infection and develop COVID-19 than the general population; they are at increased risk
for hospitalization; ventilator-assisted breathing; and other subsequent maternal, fetal, and neonatal health issues. Although the inci-
dence of infection and subsequent morbidity is increased in pregnancy, mortality does not seem to be increased. Individuals who are
vaccinated against COVID-19 before childbirth can pass antibodies to their fetuses via the placenta during pregnancy and to their infants
during breastfeeding. It is important for health care providers to be cognizant of the potential impacts of COVID-19 on pregnant individuals
and their offspring.
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ARS-CoV-2 and the disease it causes, COVID-19, years, with viral mutations producing new variants. The
(Katopodis et al., 2022), has claimed lives around the ongoing development and distribution of vaccines and the
world since it first appeared in late 2019. The numbers discovery of new treatments have affected its spread.

of cases worldwide have waxed and waned in the ensuing Scientific research has been intense throughout the COVID-19
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- COVID-19 and Pregnancy

I CLINICAL IMPLICATIONS

Coronaviruses infect a human host primarily via air droplets
inhaled through the respiratory tract.

Normal physiologic changes that occur during pregnancy increase
the risk of morbidity and mortality related to respiratory ilinesses.
COVID-19 vaccination in pregnancy has been beneficial in
preventing serious illness in pregnancy.

Pregnant individuals who receive the COVID-19 vaccination can
transmit antibodies to their fetuses, which can continue for
months after birth.

COVID-19 antibodies are found in the breast milk of lactating
vaccinated women.

pandemic, and much has been learned about the impact of
the virus on the body, including its effect on multiple body
systems. One area of particular interest is its unique impact
on pregnancy.

The combination of COVID-19 pathophysiology and normal
pregnancy changes in the immune and respiratory systems
and coagulation pathways are confounding. According to the
Centers for Disease Control and Prevention (CDC), pregnant
individuals who contracted COVID-19 had increased risk of
hospitalization, ICU admission, and the need for mechanical
ventilation compared with those who were nonpregnant,
especially with the delta variant (CDC, 2022e; Ellington et al.,
2020). However, mortality rates did not seem to be any
greater in pregnancy than in the general population (Ellington
et al., 2020). As of July 22, 2022, 225,656 pregnant women
in the United States have been diagnosed with COVID-19,
resulting in 34,693 hospitalized cases, of which 673 patients
required intensive care admissions, 148 required invasive
ventilation, and 42 required extracorporeal membrane
oxygenation; there were 306 reported deaths (CDC, 2022¢).
Understanding the impact of COVID-19 and how it affects
pregnant individuals and newborns is the focus of this article.
(Note: because of the continually evolving conditions of the
pandemic and of the variants of virus circulating, some of the
information contained herein may become outdated).

Historical Impact of Viral Illnesses on
Pregnancy

Past pandemics provide a glimpse into the impact of viral
infections during pregnancy. Lifelong adverse health effects
have been identified in the offspring of infected individuals,
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including increased rates of diabetes, heart, and kidney dis-
ease. During the 1918 Spanish influenza outbreak, these
complications were found to be related to the gestational age
of the fetus at the time of infection during pregnancy
(McCarthy et al., 2021). Increased development of adult-
onset cardiovascular disease could be traced to those in-
dividuals whose mothers were infected during the first
trimester. Individuals with chronic kidney disease were found
to have been exposed to the virus during the third trimester
when the kidneys were maturing (McCarthy et al., 2021).

Inflammation from a viral infection during pregnancy has
the potential to affect fetal brain development, potentially
leading to neurological and psychological problems later in life
(Mor et al., 2017; Shook et al., 2022b). An increase in the
diagnosis of schizophrenia in hospitalized adults was noted in
those who were born during the 1957 influenza pandemic
(Mendick et al., 1988). A significant increase in the incidence
of autism spectrum disorder and schizophrenia were noted in
offspring related to the rubella pandemic in 1964 (Patterson,
2009). We know from the 2009 HAN1 influenza pandemic in
the United States that pregnant individuals had greater
morbidity and mortality rates than the general population (Mor
et al., 2017). More recently, Zika virus infection during the
first trimester of pregnancy was found to result in fetal
microcephaly and other brain and eye deformities (CDC,
2022f, 2022g; Mor et al., 2017). Furthermore, even those
without obvious birth defects were more likely to have sei-
zures, movement disorders, feeding difficulties, and develop-
mental delays than those not exposed to Zika during
pregnancy (CDC, 2022f, 2022g).

Brief Review of COVID-19

On March 11, 2020, the World Health Organization declared
COVID-19 a global pandemic (Cucinotta & Vanelli, 2020).
Internationally renowned virus pioneer June Almeida and her
colleagues first identified coronaviruses in a London labora-
tory in 1968 (Almeida et al., 1968). Corona refers to the
characteristic fringe seen around the virus when viewed under
an electron microscope that is similar to the solar corona
(Almeida et al., 1968; Almeida & Tyrrell, 1967; Tyrrell et al.,
1975). Unlike many viruses, SARS-CoV-2 is highly virulent,
has a tendency to mutate, and is able to use multiple host cell
mediators to gain access to bodily organs (Katopodis et al.,
2022). It is also able to infect other animals, raising the
further threat of economic, veterinary, and public health con-
cerns (V'kovski et al., 2021).

In humans, coronaviruses infect the host primarily via air
droplets inhaled through the respiratory tract (Katopodis
et al., 2022). Infected individuals do not have symptoms in
the early stage of infection; some will go on to develop
symptoms when the virus actively spreads throughout the
body (Cordon-Cardo et al., 2020). According to the European
Centre for Disease Prevention and Control (2021), the most
common symptoms are headache, loss of taste and smell,
fatigue, muscle aches, cough, nasal symptoms, sore throat,
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shortness of breath, and fever. A subset of those individuals
will go on to experience severe symptoms and widespread
organ damage to the lungs, heart, kidneys, brain, and liver,
usually prompting hospitalization (Cordon-Cardo et al., 2020).
The most severe symptoms occur in the last stage, when
diffuse endothelial injury occurs from severe hyper-
inflammation and dysregulated thromboinflammatory path-
ways, resulting in microthrombus formation and systemic
microvascular dysfunction. There is some suggestion that the
underlying pathophysiology of severe disease is primarily
driven by the inflammatory response and coagulopathy rather
than direct viral injury at this point in the iliness (Cordon-Cardo
et al., 2020).

COVID-19 and Pregnancy

Immune Response

Among the most important changes to normal physiologic
processes that occur during pregnancy are those to the im-
mune system to accommodate the growing and developing
fetus and maintain the pregnancy. The body’s ability to adapt
the immune system typically provides the balance between
the growth and development of the fetus and the ability to
fight off invading pathogens.

During the initial stages of pregnancy, the immune system
is in a proinflammatory state in which immune cells at the
implantation site support embryo and placental development.
Once the pregnancy is established, the maternal immune
system and the fetal-placental unit’s trophoblasts take active
roles in secreting anti-inflammatory cytokines that remove
dying trophoblastic cells and protect fetal cells. This prevents
a maternal immune response against the fetus and promotes
its growth and development. During the third trimester, the
immune system once again becomes proinflammatory to
initiate and maintain labor and promote the separation of the
placenta after birth (Mor et al., 2017). These changes make
pregnancy more vulnerable to infection from COVID-19 and its
hyperinflammatory state.

Respiratory Response

Hormonal and physiologic changes to the respiratory system
further increase maternal susceptibility to respiratory in-
fections. Progesterone causes a relaxation of the ribs, and
changes to the hypothalamus result in increased tidal volume
of the lungs (X. Zhao et al., 2020). The elevation of the dia-
phragm decreases chest wall compliance and lung residual
capacity, resulting in a functional maternal hypoxia. The body
compensates by taking deeper breaths and hyperventilating,
increasing the risk of inhaling respiratory droplets or aerosols.
Pathogens adhere more easily to the mucous membranes in
the upper airways and are more difficult to clear because of
mucosal dryness from progesterone and edema from estro-
gen (X. Zhao et al., 2020). These normal physiologic changes
make pregnant individuals more prone to respiratory in-
fections, including SARS-CoV-2.

Holland, Hammond & Richmond

It is important for anyone who
develops symptoms of COVID-19 to
be tested so that early diagnosis can
be made when the test result is
positive

Coagulation Response

Pregnancy is considered a hypercoagulation state, which
ultimately assists with homeostasis after childbirth. Hor-
monal changes result in a five- to sixfold increased risk of
developing thromboembolic disease beginning early in the
gestational period and continuing until 12 weeks after
childbirth (Antony et al., 2021). Among the coagulation
changes in pregnancy, there is a significant rise in von
Willebrand factor. Fibrinogen levels also increase up to
twofold from prepregnancy levels (Antony et al., 2021).
Multiple procoagulants are increased, venous stasis es-
calates, and endothelial injury can occur, resulting in
damage to the vascular system (Antony et al., 2021). This
can further cause placental infarcts, decreased placental
perfusion, fetal growth restriction, and hypertensive disor-
ders such as preeclampsia. The presence of anti-
phospholipid syndrome or other preexisting coagulopathies
are known to increase the incidence of placental infarcts
and recurrent miscarriages, as well as placental pathol-
ogies (Merriam & Pettker, 2021).

Early in the COVID-19 pandemic, it became clear that
thromboembolic events and disseminated intravascular
coagulation triggered high morbidity and mortality for in-
dividuals affected with severe disease (Aires et al., 2022; Iba
et al., 2020; Munro et al., 2020). Although the precise pro-
cess for these events was unclear, one proposed mechanism
seemed to be initiated by the high production of proin-
flammatory cytokines (Aires et al., 2022; Iba et al., 2020). In
addition, levels of von Willebrand factor antigen, a known
coagulation factor and endothelial injury marker, were found
to be 300% of normal or greater and were highly predictive of
death and prolonged hospital stays (Cotter et al., 2022).
Development of emboli in those with active COVID-19 has
been implicated in respiratory compromise; acute coronary
syndrome; limb or digit compromise; and damage to major
organs, including the brain, heart, liver, and kidneys (Munro
et al., 2020). Katsoularis et al. (2022) further found that the
risk for deep vein thrombosis, pulmonary embolism, and
bleeding (especially in the brain) were much greater for up to
3, 6, and 2 months, respectively, after recovery from
CovID-19.

Placental Changes

Because the placental blood barrier protects the fetus from
some diseases and environmental insults, vertical trans-
mission of SARS-CoV-2 is rare, occurring in only 2.8% of
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neonates born to individuals with COVID-19 (AbdelMassih

et al., 2021). Despite minimal vertical transmission of the
virus, individuals who have contracted COVID-19 during preg-
nancy are at greater risk for developing placental infarcts
because of the increased proinflammatory cytokines and von
Willebrand factors found during pregnancy and SARS-CoV-2.
These infarcts in placental circulation can result in placental
insufficiency, decreased oxygen and nutrient delivery, fetal
growth restriction, impaired fetal brain development,
increased risk for preterm birth, and even death (AbdelMassih
et al., 2021; A. Chen, et al., 2022; Hsu et al., 2021; Seymen,
2021).

Understanding these increased risks helps health care
providers be more aware of potential complications when
pregnant individuals acquire COVID-19. As with previously
described viral infections, the gestational age at which the
pregnant individual becomes infected may determine out-
comes. In a small study early in the pandemic, re-
searchers found that individuals who were diagnosed
during the first or second trimesters had significant chronic
ischemic placental changes; however, the neonates tested
negative for the virus at birth and were healthy at
6 months (Y. Zhao et al., 2021). It was theorized that the
maternal systemic inflammatory response within the first
and second trimesters was responsible for injury to the
placentas (Y. Zhao et al., 2021). Other researchers con-
ducted multicenter studies and examined the placentas of
individuals who tested positive for SARS-CoV-2 during the
second and third trimesters and had live births. Although
some microscopic changes were noted, they were not
statistically significant compared to the placentas of in-
dividuals who did not have COVID-19 (Celik et al., 2022;
Tasca et al., 2021). Placentitis has been a noted feature
in the examination of stillbirth placentas, which may ac-
count for increased stillbirth rates in those with COVID-19
(Konstantinidou et al., 2022; Stenton et al., 2022).
Further research is needed in this area to fully understand
the impact of SARS-CoV-2 on placental development and
function.

Researchers have documented the potential for acute
and chronic adverse neurodevelopmental outcomes in ne-
onates exposed to SARS-CoV-2 during pregnancy (Shook
et al., 2022b). Early signs of insufficient neuro-
development in social-emotional growth and develop-
mental delays were noted in infants as early as 3 months
of age and continued to be an issue at later intervals
(Shook et al., 2022b). Researchers have identified that
definitive causation is difficult to establish because of
small sample sizes and the need for longevity studies.
Research in this area will be ongoing as affected offspring
grow into adulthood.

Preeclampsia

Preeclampsia is a multisystem disorder that can negatively
affect the fetus and the pregnant individual during pregnancy

and the puerperium. Before COVID-19, researchers noted a
trend for increasing rates of preeclampsia in the United
States. Between 2005 and 2014, rates of preeclampsia
increased by 21% (Fingar et al., 2017), and Cameron et al.
(2022) further found a more rapid increase in rates of pre-
eclampsia after 2014, particularly in urban areas. The exact
etiology of the increased rates has not been determined,
although increased obesity rates and increased comorbidities
are thought to be contributing factors.

Some researchers note that since the discovery of SARS-
CoV-2, the rate of preeclampsia in individuals who have tested
positive for the virus has increased dramatically, even up to a
fourfold incidence (Papageorghiou et al., 2021; Villar et al.,
2021). Those individuals diagnosed with severe preeclampsia
often have preexisting comorbidities such as obesity, dia-
betes, hypertension, and other metabolic diseases that affect
metabolism and are also at increased risk of negative out-
comes from COVID-19 (CDC, 2022c¢, 2022d). COVID-19 and
preeclampsia result in increased inflammatory markers,
making it a challenge for providers to diagnose and treat
appropriately (Naeh et al., 2022).

It is unclear whether there is a causal relationship between
COVID-19 and preeclampsia (Naeh et al., 2022). Because the
inflammatory symptoms of both are similar, mistaken di-
agnoses may occur. Some providers are now identifying a
preeclampsia-like syndrome in women who have COVID-19
that imitates the signs and symptoms of preeclampsia (Naeh
et al., 2022). Further research into identifying the potential
biomarkers that distinguish between COVID-19 and pre-
eclampsia is needed.

Psychosocial Impacts

Childbirth in the United States is a social event. The con-
sequences of quarantine, isolation, social distancing, and
hospital visitor restriction policies during the pandemic
changed how families approached and experienced child-
birth (Gutschow & Davis-Floyd, 2021; Jackson et al.,
2021). Although many women voiced lost independence
and self-identity, felt more isolated, and had subsequent
feelings of guilt when breaking social distancing guidelines
to meet emotional needs, some women also sensed
increased partner interaction and relief from social obliga-
tion pressures (Jackson et al., 2021). Women also voiced
fears of isolation, being infected with SARS-CoV-2, being
denied chosen adequate labor support, passing along the
virus to their newborn, and being separated from their
newborn after birth (Gutschow & David-Floyd, 2021). Inter-
ruption in face-to-face prenatal care practice also increased
anxiety levels about the pregnancy (Gutschow & Davis-
Floyd, 2021).

Mollard and Whittmaack (2021) found that of the 885
women they surveyed who gave birth during the pandemic,
61% expressed inadequate childbirth support, 33.8% had
high levels of anxiety, 18.6% reported depression, and
20.5% perceived that it was unsafe to give birth in the
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hospital. Women overall reported higher anxiety, depression,
and stress levels related to the changes implemented during
the pandemic (Fallon et al., 2021; Gutschow & Davis-Floyd,
2021; Jackson et al., 2021; Mollard & Whittmaack, 2021;
Morris et al., 2022). When unexpected events occur or there
are preexisting comorbidities, there is a greater risk for anxi-
ety and depression during the antenatal and postpartum pe-
riods (Holland & Richmond, 2022).

Implications for Practice

Nurses and advanced practice providers can have a signifi-
cant impact on educating the public on evidence-based prac-
tice at every point of care. Inaccurate or biased news
reporting, social media, and general fear about SARS-CoV-2
and COVID-19 have greatly influenced personal and public
responses to the crisis. Nurses have a responsibility to
investigate the evidence for best practice to affect positive
outcomes for individuals, their families, and the public.

Prevention of COVID-19

At the time of this writing, the CDC (2022c, 2022d) continues
to recommend that pregnant individuals and others who are at
increased risk of acquiring COVID-19 wear masks when in-
doors in public places, especially in those areas of the country
with high transmission rates. Furthermore, it is important for
anyone who develops symptoms of COVID-19 to be tested so
that early diagnosis can be made when the test result is
positive. Anyone who contracts COVID-19 while pregnant
should communicate with their obstetric provider to the
ensure initiation of appropriate treatment as soon as
possible.

Vaccination

Because of the increased risk of hospitalization and ICU ad-
missions, the CDC (2022c, 2022d) recommends that those
who are pregnant or who are planning to become pregnant
receive the full series of COVID-19 vaccinations and stay up to
date on all other immunization recommendations. The
American College of Obstetricians and Gynecologists (ACOG;
2022a, 2022h); Society for Maternal Fetal Medicine (SMFM;
2022); American College of Nurse-Midwives (2021); National
Association of Nurse Practitioners in Women’s Health (2021);
and Association of Women’s Health, Obstetric, and Neonatal
Nurses (2022) all support COVID-19 vaccination during preg-
nancy. Lack of inclusion of pregnant women in early vaccine
trials and significant vaccine hesitancy resulted in decreased
vaccine coverage in pregnant women (Hosokawa et al., 2022;
Stock et al., 2022). Vaccination during pregnancy decreases
morbidity and mortality related to COVID-19 (Kalafat et al.,
2022). Vaccination has found to be safe, with no increases in
vaccine-related maternal or fetal complications (Association
of Women’s Health, Obstetric, and Neonatal Nurses, 2022;
Blakeway et al., 2021; F. Chen et al., 2022; Kalafat et al.,
2022).

Holland, Hammond & Richmond -
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As new research is published about
COVID-19, interventions and
treatment plans can be tailored to
each unique individual for the best
potential outcome

Vaccination prepregnancy has not been shown to affect
fertility, conception, or rates of spontaneous abortion (F. Chen
et al., 2022; Wesselink et al., 2022). Researchers who con-
ducted a prospective cohort study of more than 2,000 cou-
ples found that the timing of the vaccination; type of vaccine
received; and other identified variables, including socioeco-
nomic, lifestyle, and medical considerations, had no impact
on either partner’s ability to conceive (Wesselink et al.,
2022). Men who tested positive for SARS-CoV-2 were less
likely to conceive within 60 days, possibly because the pres-
ence of fever, a common symptom of COVID-19, causes a
reduction in sperm count and sperm motility (Wesselink et al.,
2022).

Emerging information obtained from researchers supports
the efficacy of COVID-19 vaccination during pregnancy. Shook
et al. (2022a) compared individuals who were fully vaccinated
(received two doses of a messenger RNA vaccine) with those
who were infected with the virus between 20 and 32 weeks’
gestation. Individuals and fetal umbilical cords were tested
after birth; vaccinated individuals had higher antibody levels
(Shook et al., 2022a). Infants born to individuals in this study
were then tested at 2 and 6 months of age. Again, infants
whose mothers were vaccinated before childbirth had signifi-
cantly higher levels of immunoglobulin G antibodies (Shook
et al., 2022a).

Breastfeeding

Before COVID-19, researchers established the many benefits
of breastfeeding. Researchers suggest that antibodies in

breast milk may in fact coat the mucosal lining of the infant’s
mouth, throat, and gut, providing valuable protection against
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many diseases (Atyeo & Alter, 2021; Lyons et al., 2020).
Researchers identified that COVID-19 antibodies were found
in the breast milk of lactating vaccinated women (Fox et al.,
2020; Hand & Noble, 2020). Infants who exclusively breast-
fed after their mother received the COVID-19 vaccination had
higher levels of SARS-CoV-2 antibodies for at least 6 months
of age or longer because of continual exposure to the
antibody-rich breast milk (Narayanaswamy et al., 2021).

Additional researchers found that individuals who received
two doses of a messenger RNA COVID-19 vaccine while
lactating attained adequate antibody levels in breast milk for
up to 23 months after vaccination (Narayanaswamy et al.,
2021; Ramirez et al., 2021; Vale et al., 2021).
Narayanaswamy et al. (2021) also found higher levels of an-
tibodies in the stools of infants whose mothers were vacci-
nated. Infants who receive breast milk from vaccinated
mothers continued to receive antibodies during their early
vulnerable months. These results are continuing to be inves-
tigated and studied. Encouraging women to breastfeed when
possible and offering appropriate support might contribute to
the prevention of COVID-19 in infants.

Further Management

It is important to be aware of the specific physiologic risks of
COVID-19 during pregnancy. Nurses can be instrumental in
monitoring the respiratory status of pregnant individuals, who
are at increased risk of infection, acquiring COVID-19, and
negative consequences related to hypoxia. Gathering a
detailed health history and completing a thorough assess-
ment can help identify those women who already have an
increased risk for blood clotting disorders that may be com-
pounded by COVID-19.

Although ACOG and the SMFM do not offer any specific
guidance regarding the use of daily low-dose aspirin prophy-
lactically, in light of the potential relationship between COVID-
19, preeclampsia, and thrombophilia, they have stated that it
is appropriate to use aspirin when clinically indicated (Eslamian
et al., 2021). Some providers are considering SARS-CoV-2 a
risk factor when contemplating initiating use of aspirin for
prophylaxis of preeclampsia and its complications (ACOG,
2020; Eslamian et al., 2021). Because many patients do not
consider over-the-counter medications significant enough to
report, it is vital that nurses include questions about aspirin
therapy when gathering a detailed health history.

The inflammation response related to COVID-19 has been
shown to potentially cause long-term negative health effects.
This may include problems for individuals who acquire COVID-
19 during pregnancy as well as for their offspring. As the
COVID-19 pandemic is becoming more endemic and affecting
several aspects of daily life, nurses have a challenge in
keeping up with all the new information that continues to be
released daily about the virus, treatment, and potential long-
term effects. As new research is published about COVID-19,
interventions and treatment plans can be tailored to each
unique individual for the best potential outcome.

COVID-19 Treatment in Pregnancy

Throughout the COVID-19 pandemic, treatment plans have
changed based on best evidence and the response to each
newly identified variant. The National Institutes of Health (NIH;
2021), ACOG (2022a), and SMFM (2022) have all recom-
mended that vaccinations and treatment for pregnant women
with COVID-19 should not be withheld and that other treat-
ment options should be offered, even though there may be
theoretical risks involved. So far, research has supported that
early decision. As with all treatment management, individual
patient concerns, comorbidities, preexisting risk factors, dis-
ease presentation, and risk for progression should be dis-
cussed between the care provider and patient so that
informed, joint decision-making can occur to promote optimal
outcomes. Regardless of the treatment option chosen, any
patient with COVID-19 symptoms should have supportive
care. As with any high-risk condition in pregnancy, appropriate
intrapartum care and interventions for suspected preterm and
high-risk pregnancies should be implemented based on cur-
rent evidence-based recommendations for the care of preg-
nant individuals with COVID-19.

Monoclonal antibodies. When SARS-CoV-2 first began,
emergency use authorization was given by the U.S. Food and
Drug Administration for various intravenous monoclonal
antibodies (mAbs), which must be initiated within 7 days of
symptom onset. Bamlanivimab plus etesevimab, casirivimab
plus imdevimab, and sotrovimab were mAbs recommended
for use with the delta variant (NIH, 2022a). Because of newer
mutations to SARS-CoV-2, bebtelovimab was the only
recommended mAb for omicron. Bebtelovimab is no longer
considered an appropriate treatment for current Coronavirus
variants as of November 30, 2022 (NIH, 2022¢). Because
pregnant individuals were at greater risk for developing
respiratory illnesses, they were eligible to receive mAb
treatment (CDC, 2022b; NIH, 2022b). Researchers have not
found mAb therapy in pregnancy to have serious side effects
(for the pregnant individual or the fetus) and have found it
effective for preventing COVID-19 progression for previous
variants (Folkman et al., 2022; Hirshberg, 2021; Thilagar

et al., 2022).

Antivirals. Remdesivir is a broad-spectrum antiviral drug
that has received emergency use U.S. Food and Drug
Administration approval for preventing progression of COVID-
19. The drug is also used to treat those with mild to moderate
symptoms in outpatient settings as well as for severe COVID-
19 hospitalized adults and some children in the United States
(NIH, 2022c). Like the mAb drugs, remdesivir should be
initiated early within 7 days of symptom onset. Remdesivir is
only given intravenously but requires three doses over 3 days
to be effective. Pregnant individuals were eligible initially to
receive remdesivir under compassionate use, and it is
continued to be used for this population. Researchers in small
studies have typically found improved clinical outcomes in
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(BOX 1 SELECTED PROFESSIONAL A

ORGANIZATIONS AND THEIR COVID
INFORMATION

American College of Nurse-Midwives (ACNM)
www.midwife.org
www.midwife.org/covid-19-vaccine-information
American College of Obstetricians and Gynecologists
(ACOG)

Wwww.acog.org
www.acog.org/clinical-information/physician-faqs/covid-1
9-faqs-for-ob-gyns-obstetrics

Association for Women'’s Health, Obstetric and Neonatal
Nurses (AWHONN)

www.awhonn.org
www.awhonn.org/novel-coronavirus-covid-19/

Centers for Disease Control and Prevention (CDC)
www.cdc.gov
www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-ob-
stetric-healthcare-guidance.html

National Association of Nurse Practitioners in Women'’s
Health (NPWH)

www.npwh.org
cdn.ymaws.com/npwh.org/resource/resmgr/news/
npwhandwhorecommendvaccinaio.pdf

Society for Maternal-Fetal Medicine (SMFM)
www.smfm.org

www.smfm.org/covidclinical

- J

severe COVID-19 with minimal adverse effects (Budi et al.,
2022; Burwick et al., 2021). The results of the NIH-sponsored
study (NCT04582266) that began in 2021 to investigate
remdesivir use during pregnancy has been completed, but the
results have yet to be published (NIH, 2022a).

More recently, Paxlovid (Pfizer, Inc., New York, NY), a
combination of antivirals nirmatrelvir and ritonavir, received
emergency use authorization and has become the current
drug of choice (at the time of this writing) for those high-risk
COVID-19-positive individuals, including those who are preg-
nant (NIH, 2022d). Again, the goal of treatment is to prevent
disease progression and prevent hospitalization for high-risk
individuals. Paxlovid, oral tablets taken twice a day for 5 days,
should be initiated within the first 5 days of symptom onset
(NIH, 2022d). Ritonavir has previously been studied in preg-
nancy for HIV treatment and was not found to be teratogenic
(Roberts et al., 2009; U.S. Department of Health and Human
Services, 2021b); nirmatrelvir has not been studied, but it is
thought to be relatively safe (NIH, 2022d). Paxlovid may be
problematic for some patients because it is a strong cyto-
chrome P-450 inhibitor and has many interactions with other
drugs. The dose must also be adjusted for those with
decreased kidney function.

Holland, Hammond & Richmond -

Nurses who are well informed
regarding current research are in
the best position to offer support and
to assist in pursuing appropriate
interventions for this population at
all levels of care

The SMFM (2022) and ACOG (2022a) both support the use
of Paxlovid, remdesivir, and bebtelovimab for outpatient
treatment of COVID-19, especially if a pregnant individual has
more than one high-risk factor for disease progression. Pax-
lovid is the preferred drug of choice unless there are contra-
indications to its use or there are issues with access. The
goals of all three antiviral treatments are to help manage
symptoms and to reduce hospital admissions and disease
progression, especially for those in high-risk categories.

Long COVID

Long COVID (also referred to as postacute sequelae of SARS-
CoV-2) occurs in individuals who continue to have symptoms
for more than 4 weeks after onset of the virus (CDC, 2022a);
females have been found to have a threefold risk of continued
symptoms (Bai et al., 2022). The persistent health problems
experienced by those who have prolonged COVID symptoms
have resulted in long COVID now being considered an
accepted diagnosis under the Americans With Disabilities Act
(U.S. Department of Health and Human Services, 2021a).
Because of the increasing numbers of those with long COVID,
this complication must be taken into consideration as well.
Del Brutto et al. (2022) compared Montreal Cognitive
Assessment (MoCA) scores of those with COVID-19 and
healthy individuals. They found a significant reduction in
MoCA scores in infected individuals 6 months after the onset
of symptoms; there was no difference in MoCA scores be-
tween the two groups 1 year later (Del Brutto et al., 2022).
The researchers theorize that symptoms of long COVID
related to cognition may improve over time; however, the
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science in this area is continually evolving. Limited reports
suggest that SARS-CoV-2 can interfere with the blood-brain
barrier and affect brain function; this might explain increased
“brain fog” and may affect future cognitive functioning in
individuals who have had COVID-19 (Shook et al., 2022b).
This may also need to be a consideration of care if the
symptoms are severe.

Staying Current in An Fvolving Situation

The coronavirus has been known to readily mutate, with new
variants being identified worldwide with increasing frequency
(Katopodis et al., 2022). With each new variant, symptoms
and treatment recommendations may change. There is also
growing concern that initial vaccinations designed to decrease
mortality from SARS-CoV-2 may not be as effective against the
emerging variants. Providing education about the virus and
the sequalae can help promote the best potential outcomes
for all involved.

Nurses can readily access up-to-date information and
COVID-19 guidelines from professional organizations that
promote the health and well-being of women and newborns
(see Box 1). These organizations provide evidence-based in-
formation for consumer and professional audiences and
frequently update treatment and nursing care recommenda-
tions on their websites. It is important for health care pro-
viders and health agencies to provide care that is the most up
to date and effective.

Conclusion

The novel coronavirus SARS-CoV-2 has caused loss of life on
a global scale, with an unprecedented impact on human
behavior and society. The virus is known to be particularly
virulent and to possess an increased rate of mutation. New
variants continue to be reported worldwide. Ongoing research
will be needed as we move from a pandemic to an endemic
status. Known negative risks for pregnant individuals and
their offspring include increased likelihood of acquiring SARS-
CoV-2 infection; threat of developing severe COVID-19,
resulting in increased risk for hospitalization; ICU admission;
need for ventilation; and increased rates of stillbirth and
preterm birth. Further potential sequalae may involve risks for
placental damage, development of preeclampsia or
preeclampsia-like syndrome, maternal anxiety and depres-
sion, maternal and neonatal neurological insults, and long
COVID. Given their increased risk from COVID-19, as well as
increased vulnerability in general, it is understandable that
pregnant individuals will likely be concerned about the po-
tential negative short- and long-term effects for themselves
and their offspring. Because of the increased risk for these
negative outcomes, it is important for health care pro-
fessionals to remain current. Nurses who are well informed
regarding current research are in the best position to offer
support and to assist in pursuing appropriate interventions for
this population at all levels of care.

Author Disclosures

The authors report no conflicts of interest or relevant financial
relationships.

Funding

None. NWH

‘ '.) Check for updates ‘

References

AbdelMassih, A., Fouda, R., Essam, R., Negm, A., Khalil, D., Habib, D., &
Tadros, M. A. (2021). COVID-19 during pregnancy should we really
worry from vertical transmission or rather from fetal hypoxia and
placental insufficiency? A systematic review. Egyptian Pediatric
Association Gazette, 69, Article 12. https://doi.org/10.1186/
s43054-021-00056-0

Aires, R. B., Soares, A. A. de S.M., Gomides, A. P. M., Nicola, A. M.,
Teixeira-Carvalho, A., da Silva, D. L. M.,... da Mota, L. M. H. (2022).
Thromboelastometry demonstrated endogenous coagulation
activation in nonsevere and severe COVID-19 patients and has
applicability as a decision algorithm for intervention. PLOS ONE,
17(1), Article e0262600. https://doi.org/10.1371/journal.pone.
0262600

Almeida, J. D., Berry, D. M., Cunningham, C. H., Hamre, D., Hofstas, M.
S., Mallucci, L., & Tyrrell, D. A. J. (1968). Coronaviruses. Nature, 220,
650.

Almeida, J. D., & Tyrrell, D. A. J. (1967). The morphology of three
previously uncharacterized human respiratory viruses that grow in
organ culture. Journal of General Virology, 1, 175-178. https://
doi.org/10.1099/0022-1317-1-2-175

American College of Nurse-Midwives. (2021). COVID-19 vaccination during
pregnancy is key to saving lives, medical experts urge. https://www.
midwife.org/covid19-vaccination-during-pregnancy-statement-120621

American College of Obstetricians and Gynecologists. (2020). Gestational
hypertension and preeclampsia: ACOG Practice Bulletin No. 222.
Obstetrics & Gynecology, 135(6), 1492-1495. https://doi.org/
10.1097/A0G.0000000000003892

American College of Obstetricians and Gynecologists. (2022a). COVID-19
FAQs for obstetrician-gynecologists, obstetrics. https://www.acog.org/
clinical-information/physician-faqs/covid-19-fags-for-ob-gyns-
obstetrics

American College of Obstetricians and Gynecologists. (2022b). COVID-19,
pregnancy, childbirth, and breastfeeding: Answers from ob-gyns.
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pre
gnancy-and-breastfeeding#: ~ :text=AC0G%20strongly%20recomme
nds%20that%20all,COVID%2D19%20than%20nonpregnant%20wo
men

Antony, K. M., Racusin, D. A., Aagaard, K., & Dildy, G. A. (2021). Maternal
physiology. In M. B. Landon, H. L. Galan, E. R. Jauniaux, D. A. Driscoll,
V. Berghella, W. A. Grobman,... S. G. Cahill (Eds.), Gabbe’s obstetrics:
Normal and problem pregnancies (8th ed., pp. 43-67). Elsevier.

Association of Women’s Health, Obstetric and Neonatal Nurses. (2022).
AWHONN COVID-19 practice guidance. https://www.awhonn.org/nov
el-coronavirus-covid-19/covid19-practice-guidance/#: ~ :text=AWHO
NN%20supports%20the%20CDC’s%20statement,with%20increased%
20risk%200f%20aerosolization

Atyeo, C., & Alter, G. (2021). The multifaceted roles of breast milk
antibodies. Cell, 184(6), 1486-1499. https://doi.org/10.1016/
j.cell.2021.02.031

38 Volume 27 Issue 1

doi: 10.1016/j.nwh.2022.11.004


http://crossmark.crossref.org/dialog/?doi=10.1016/j.nwh.2022.11.004&domain=pdf
https://doi.org/10.1371/journal.pone.0262600
https://doi.org/10.1371/journal.pone.0262600
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref3
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref3
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref3
https://doi.org/10.1099/0022-1317-1-2-175
https://doi.org/10.1099/0022-1317-1-2-175
https://www.midwife.org/covid19-vaccination-during-pregnancy-statement-120621
https://www.midwife.org/covid19-vaccination-during-pregnancy-statement-120621
https://doi.org/10.1097/AOG.0000000000003892
https://doi.org/10.1097/AOG.0000000000003892
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-obstetrics
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-obstetrics
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-obstetrics
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.acog.org/womens-health/faqs/coronavirus-covid-19-pregnancy-and-breastfeeding#:%7E:text=ACOG%20strongly%20recommends%20that%20all,COVID%2D19%20than%20nonpregnant%20women
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://www.awhonn.org/novel-coronavirus-covid-19/covid19-practice-guidance/%23:%7E:text=AWHONN%20supports%20the%20CDC&apos;s%20statement,with%20increased%20risk%20of%20aerosolization
https://doi.org/10.1016/j.cell.2021.02.031
https://doi.org/10.1016/j.cell.2021.02.031
https://doi.org/10.1016/j.nwh.2022.11.004

Bai, F., Tomasoni, D., Falcinella, C., Barbanotti, D., Castoldi, R., Mule,
G.,... Monforte, A. (2022). Female gender is associated with long
COVID syndrome: A prospective cohort study. Clinical Microbiology
and Infection, 28(4), 611.e9-611.e16. https://doi.org/10.1016/].
cmi.2021.11.002

Blakeway, H., Prasad, S., Kalafat, E., Heath, P. T., Ladhani, S. N., Le
Doare, K., & Khalil, A. (2021). COVID-19 vaccination during pregnancy:
Coverage and safety. American Journal of Obstetrics and Gynecology,
226(2), 236.e1-236.e14. https://doi.org/10.1016/
j.ajog.2021.08.007

Budi, D. S., Pratama, N. R., Wafa, I. A., Putra, M., Wardhana, M. P., &
Wungu, C. D. K. (2022). Remdesivir for pregnancy: A systematic
review of antiviral therapy for COVID-19. Heliyon, 8(1), Article e08835.
https://doi.org/10.1016/j.heliyon.2022.e08835

Burwick, R. M., Yawetz, S., Stephenson, K. E., Collier, A. Y., Sen, P.,
Blackburn, B. G., & Short, W. R. (2021). Compassionate use of
remdesivir in pregnant women with severe coronavirus disease 2019.
Clinical Infectious Diseases, 73(11), €3996-e4004. https://doi.org/
10.1093/cid/ciaal466

Cameron, N. A., Everitt, I., Seegmiller, L. E., Yee, L. M., Grobman, W. A., &
Khan, S. S. (2022). Trends in the incidence of new-onset hypertensive
disorders of pregnancy among rural and urban areas in the United
States, 2007 to 2019. Journal of the American Heart Association,
11(2), Article e023791. https://doi.org/10.1161/JAHA.121.023791

Celik, E., Vatansever, C., Ozcan, G., Kapuguoglu, N., Alatas, C., Besli, Y.,
& Can, F. (2022). Placental deficiency during maternal SARS-CoV-2
infection. Placenta, 117, 47-56. https://doi.org/10.1016/
j.placenta.2021.10.012

Centers for Disease Control and Prevention. (2022a). COVID-19: Long
COVID or post-COVID conditions. https://www.cdc.gov/coronavirus/
2019-ncov/long-term-effects/index.htmi

Centers for Disease Control and Prevention. (2022b). COVID-19: People
with certain medical conditions. https://www.cdc.gov/coronavirus/
2019-ncov/need-extra-precautions/people-with-medical-conditions.
html

Centers for Disease Control and Prevention. (2022c). COVID-19: Pregnant
and recently pregnant people at increased risk for severe illness from
COVID-19. https://www.cdc.gov/coronavirus/2019-ncov/need-extra-
precautions/pregnant-people.htmi

Centers for Disease Control and Prevention. (2022d). COVID-19: Underlying
medical conditions associated with higher risk for severe COVID-19:
Information for healthcare professionals. https://www.cdc.gov/
coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html

Centers for Disease Control and Prevention. (2022e). Data on COVID-19
during pregnancy: Severity of maternal illness. https://stacks.cdc.
gov/view/cdc/119588

Centers for Disease Control and Prevention. (2022f). Zika and pregnancy:
Data and statistics on Zika and pregnancy. https://www.cdc.gov/
pregnancy/zika/data/index.html

Centers for Disease Control and Prevention. (2022g). Zika and pregnancy:
What we know about Zika and pregnancy. https://www.cdc.gov/
pregnancy/zika/pregnancy.html

Chen, A., Wang, C., Zhu, W., & Chen, W. (2022). Coagulation disorders
and thrombosis in COVID-19 patients and a possible mechanism
involving endothelial cells: A review. Aging and Disease, 13(1), 144—
156. https://doi.org/10.14336/AD.2021.0704

Chen, F., Zhu, S., Dai, Z., Hao, L., Luan, C., Guo, Q., & Zhang, Y. (2022).
Effects of COVID-19 and mRNA vaccines on human fertility. Human
Reproduction, 37(1), 5-13. https://doi.org/10.1093/humrep/
deab238

Cordon-Cardo, C., Pujadas, E., Wajnberg, A., Sebra, R., Patel, G., Firpo-
Betancourt, A., & Reich, D. L. (2020). COVID-19: Staging of a new
disease. Cancer Cell, 38(5), 594-597. https://doi.org/10.1016/
j.ccell.2020.10.006

Holland, Hammond & Richmond

Cotter, A. H., Yang, S. T., Shafi, H., Cotter, T. M., & Palmer-Toy, D. E.
(2022). Elevated von Willebrand factor antigen is an early predictor
of mortality and prolonged length of stay for coronavirus disease
2019 (COVID-19) inpatients. Archives of Pathology & Laboratory
Medicine, 146, 34-37. https://doi.org/10.5858/arpa.2021-
0255-SA

Cucinotta, D., & Vanelli, M. (2020). WHO declares COVID-19 a pandemic.
Acta Biomedica, 91(1), 157-160. https://doi.org/10.23750/
abm.v91i1.9397

Del Brutto, O. H., Rumbea, D. A., Recalde, B. Y., & Mera, R. M. (2022).
Cognitive sequelae of long COVID may not be permanent: A
prospective study. European Journal of Neurology, 29(4), 1218-1221.
https://doi.org/10.111/ene.15215

Ellington, S., Strid, P., Tong, V. T., Woodworth, K., Galang, R. R.,
Zambrano, L. D., & Gilboa, S. M. (2020). Characteristics of women of
reproductive age with laboratory-confirmed SARS-CoV-2 infection by
pregnancy status—United States, January 22-June 7, 2020. MMWR.
Morbidity and Mortality Weekly Report, 69(25), 769-775. https://
doi.org/10.15585/mmwr.mm6925al

Eslamian, L., Ahmadi, M., & Ahmadi, M. (2021). Prescribing aspirin for
preeclampsia prevention in pregnant women during COVID-19: Should
or shouldn’t? Iranian Journal of Pharmaceutical Research, 20(1), 1-2.
https://doi.org/10.22037/ijpr.2021.115076.15183

European Centre for Disease Prevention and Control. (2021). Clinical
characteristics of COVID-19. https://www.ecdc.europa.eu/en/covid-19/
latest-evidence/clinical

Fallon, V., Davies, S. M., Silverio, S. A., Jackson, J., De Pascalis, L., &
Harrold, J. (2021). Psychosocial experiences of postnatal women
during the COVID-19 pandemic: A UK-wide study of prevalence rates
and risk factors for clinically relevant depression and anxiety. Journal
of Psychiatric Research, 136, 157-166. https://doi.org/10.1016/
j.jpsychires.2021.01.0481

Fingar, K. R., Mabry-Hernandez, I., Ngo-Metzger, Q., Wolff, T., Steiner,
C. A., & Elixhauser, A. (2017). Delivery hospitalizations involving
preeclampsia and eclampsia, 2005-2014. HCUP Statistical Brief
#222. Agency for Healthcare Research and Quality. https://www.
nchi.nim.nih.gov/books/NBK442039/pdf/Bookshelf_NBK442039.
pdf

Folkman, R., Blennow, O., Tovatt, T., Pettersson, K., & Nowak, P. (2022).
Treatment of COVID-9 with monoclonal antibodies casirivimab and
imdevimab in pregnancy. Infection. Online publication. https://
doi.org/10.1007/s15010-022-01829-4

Fox, A., Marino, J., Amadat, F., Krammer, F., Hahn-Holbrook, J., Zolla-
Pazner, S., & Powell, R. L. (2020). Robust and specific secretory IgA
against SARS-CoV-2 detected in human milk. iScience, 23(11), Article
101735. https://doi.org/10.1016/j.isci.2020.101735

Gutschow, K., & Davis-Floyd, R. (2021). The impacts of COVID-19 on US
maternity care practices: A followup study. Frontiers in Sociology, 6,
Article 655401. https://doi.org/10.3389/fs0c.2021.655401

Hand, I. L., & Noble, L. (2020). COVID-19 and breastfeeding: What's the
risk? Journal of Perinatology, 40(10), 1459-1461. https://doi.org/
10.1038/s41372-020-0738-6

Hirshberg, J. S. (2021). Monoclonal antibody treatment of symptomatic
COVID-19 in pregnancy: Initial report. American Journal of Obstetrics
and Gynecology, 225(6), 688-689. https://doi.org/10.1016/
j.ajog.2021.08.025

Holland, C., & Richmond, M. M. (2022). Advocating for interventions when
depression complicates preeclampsia. Nursing for Women’s Health,
26(2), 152-160. https://doi.org/10.1016/j.nwh.2022.01.010

Hosokawa, Y., Okawa, S., Hori, A., Morisaki, N., Takahashi, Y., Fujiwara,
T., & Tabuchi, T. (2022). The prevalence of COVID-19 vaccination and
vaccine hesitancy in pregnant women: An internet-based cross-
sectional study in Japan. Journal of Epidemiology, 32(4), 188-194.
https://doi.org/10.2188/jea.JE20210458

February 2023

Nursing for Women’s Health 39


https://doi.org/10.1016/j.cmi.2021.11.002
https://doi.org/10.1016/j.cmi.2021.11.002
https://doi.org/10.1016/j.ajog.2021.08.007
https://doi.org/10.1016/j.ajog.2021.08.007
https://doi.org/10.1016/j.ajog.2021.08.007
https://doi.org/10.1093/cid/ciaa1466
https://doi.org/10.1093/cid/ciaa1466
https://doi.org/10.1093/cid/ciaa1466
https://doi.org/10.1016/j.placenta.2021.10.012
https://doi.org/10.1016/j.placenta.2021.10.012
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnant-people.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnant-people.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://stacks.cdc.gov/view/cdc/119588
https://stacks.cdc.gov/view/cdc/119588
https://www.cdc.gov/pregnancy/zika/data/index.html
https://www.cdc.gov/pregnancy/zika/data/index.html
https://www.cdc.gov/pregnancy/zika/pregnancy.html
https://www.cdc.gov/pregnancy/zika/pregnancy.html
https://doi.org/10.14336/AD.2021.0704
https://doi.org/10.1093/humrep/deab238
https://doi.org/10.1093/humrep/deab238
https://doi.org/10.1016/j.ccell.2020.10.006
https://doi.org/10.1016/j.ccell.2020.10.006
https://doi.org/10.5858/arpa.2021-0255-SA
https://doi.org/10.5858/arpa.2021-0255-SA
https://doi.org/10.23750/abm.v91i1.9397
https://doi.org/10.23750/abm.v91i1.9397
https://doi.org/10.15585/mmwr.mm6925a1
https://doi.org/10.15585/mmwr.mm6925a1
https://doi.org/10.22037/ijpr.2021.115076.15183
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical
https://doi.org/10.1016/j.jpsychires.2021.01.0481
https://doi.org/10.1016/j.jpsychires.2021.01.0481
https://www.ncbi.nlm.nih.gov/books/NBK442039/pdf/Bookshelf_NBK442039.pdf
https://www.ncbi.nlm.nih.gov/books/NBK442039/pdf/Bookshelf_NBK442039.pdf
https://www.ncbi.nlm.nih.gov/books/NBK442039/pdf/Bookshelf_NBK442039.pdf
https://doi.org/10.1007/s15010-022-01829-4
https://doi.org/10.1007/s15010-022-01829-4
https://doi.org/10.1016/j.isci.2020.101735
https://doi.org/10.1038/s41372-020-0738-6
https://doi.org/10.1038/s41372-020-0738-6
https://doi.org/10.1016/j.ajog.2021.08.025
https://doi.org/10.1016/j.ajog.2021.08.025
https://doi.org/10.1016/j.nwh.2022.01.010
https://doi.org/10.2188/jea.JE20210458

- COVID-19 and Pregnancy

Hsu, A. L., Guan, M., Johannesen, E., Stephens, A. J., Khaleel, N., Kagan,
N., & Wan, X. (2021). Placental SARS-CoV-2 in a pregnant woman with
mild COVID-19 disease. Journal of Medical Virology, 93(2), 1038-
1044. https://doi.org/10.1002/jmv.26386

Iba, T., Levy, J. H., Levi, M., Connors, J. M., & Thachil, J. (2020).
Coagulopathy of coronavirus disease 2019. Critical Care Medicine
Journal, 48(9), 1358-1364. https://doi.org/10.1097/
CCM.0000000000004458

Jackson, L., De Pascalis, L., Harrold, J. A., Fallon, V., & Silverio, S. A.
(2021). Postpartum women’s psychological experiences during the
COVID-19 pandemic: A modified recurrent cross-sectional thematic
analysis. BMC Pregnancy and Childbirth, 21, Article 625. https://doi.
org/10.1186/s12884-021-04071-2

Kalafat, E., Heath, P., Prasad, S., O’Brien, P., & Khalil, A. (2022). COVID-19
vaccination in pregnancy. American Journal of Obstetrics and Gynecology,
227(2), 136-147. https://doi.org/10.1016/j.ajog.2022.05.020

Katopodis, P., Randeva, H. S., Spandidos, D. A., Saravi, S., Kyrou, I., &
Karteris, E. (2022). Host cell entry mediators implicated in the cellular
tropism of SARS-CoV-2, the pathophysiology of COVID-19 and the
identification of microRNAs that can modulate the expression of these
mediators (review). International Journal of Molecular Medicine, 49(2),
Article 20. https://doi.org/10.3892/ijmm.2021.5075

Katsoularis, I., Fonseca-Rodriguez, O., Farrington, P., Jernadal, H.,
Lundevaller, E. H., Sund, M., & Connolly, A. M. (2022). Risks of deep
vein thrombosis, pulmonary embolism, and bleeding after covid-19:
Nationwide self-controlled cases series and matched cohort study. BMJ,
377, Article e069590. https://doi.org/10.1136/bmj-2021-069590

Konstantinidou, A. E., Angelidou, S., Havaki, S., Paparizou, K., Spanakis,
N., Chatzakis, C., & Tsakris, A. (2022). Stillbirth due to SARS-CoV-2
placentitis without evidence of intrauterine transmission to fetus:
Association with maternal risk factors. Ultrasound in Obstetrics and
Gynecology, 59, 813-822. https://doi.org/10.1002/u0g.24906

Lyons, K. E., Ryan, A., Dempsey, E. M., Ross, P., & Stanton, C. (2020).
Breast milk, a source of beneficial microbes and associated benefits
for infant health. Nutrients, 12(4), Article 1039. https://doi.org/10.
3390/nu12041039

McCarthy, J., Liu, D., & Kaskel, F. (2021). The need for life-course study of
children born to mothers with prior COVID-19 infection. JAMA
Pediatrics, 175(11), 1097-1098. https://doi.org/10.1001/
jamapediatrics.2021.2423

Mendick, S. A., Machon, R. A., Huttunen, M. O., & Bonett, D. (1988).
Adult schizophrenia following prenatal exposure to an influenza
epidemic. Archives of General Psychiatry, 45(2), 189-192. https://
doi.org/10.1001/archpsyc.1988.01800260109013

Merriam, A. A., & Pettker, C. M. (2021). Thromboembolic disorders in
pregnancy. In M. B. Landon, H. L. Galan, E. R. Jauniaux, D. A. Driscoll,
V. Berghella, W. A. Grobman,... S. G. Cahill (Eds.), Gabbe’s obstetrics:
Normal and problem pregnancies (8th ed., pp. 972-986). Elsevier.

Mollard, E., & Whittmaack, A. (2021). Experiences of women who gave
birth in US hospitals during the COVID-19 pandemic. Journal of Patient
Experience, 2021, Article 8. https://doi.org/10.1177/
2374373520981492

Mor, G., Aldo, P., & Alvero, A. B. (2017). The unique immunological and
microbial aspects of pregnancy. Nature Reviews Immunology, 17(8),
469-482. https://doi.org/10.1038/nri.2017.64

Morris, A. R., Herzig, S. E., Orozco, M., Truong, V., Campuzano, V.,
Sridhara, S., & Saxbe, D. E. (2022). Delivering alone in a pandemic:
Anticipated changes to partner presence at birth are associated with
prenatal distress. Families, Systems, & Health, 40(1), 126-131.
https://doi.org/10.1037/fsh0000679

Munro, N., Scordo, K. A., & Richmond, M. M. (2020). COVID-19: An
immunopathologic assault. Advanced Critical Care, 31(3), 268-280.
https://doi.org/10.4037/aacnacc2020802

Naeh, A., Berezowsky, A., Yudlin, M. H., Dhalia, I. A., & Berger, H. (2022).
Preeclampsia-like syndrome in a pregnant patient with coronavirus
disease 2019 (COVID-19). Journal of Obstetrics and Gynaecology
Canada, 44(2), 193-195. https://doi.org/10.1016/
jjoge.2021.09.015

Narayanaswamy, V., Pentecost, B. T., Schoen, C. N., Alfandari, D.,
Schneider, S. S., Baker, R., & Arcaro, K. F. (2021). Neutralizing
antibodies and cytokines in breast milk after coronavirus disease
2019 (COVID-19) mRNA vaccination. Obstetrics & Gynecology, 139(2),
181-191. https://doi.org/10.1097/A0G.0000000000004661

National Association of Nurse Practitioners in Women’s Health. (2021).
NPWH and women'’s health organizations recommend pregnant and
lactating people be vaccinated against. https://npwh.org/news/
586588/NPWH-and-Womens-Health-Organizations-Recommend-
Pregnant-and-Lactating-People-be-Vaccinated-Against-.htm

National Institutes of Health. (2021). COVID-19 treatment guidelines:
Special considerations in pregnancy. https://www.covid19
treatmentguidelines.nih.gov/special-populations/pregnancy/

National Institutes of Health. (2022a). Clinical trials: PK and safety of
remdesivir for treatment of COVID-19 in pregnant and non-pregnant
women in the US. https://clinicaltrials.gov/ct2/show/study/
NCT04582266

National Institutes of Health. (2022b). COVID-19 treatment guidelines: Anti-
SARS-CoV-2 monoclonal antibodies. https://www.covid19treatment
guidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-
sars-cov-2-monoclonal-antibodies/

National Institutes of Health. (2022c). COVID-19 treatment guidelines:
Remdesivir. https://www.covid19treatmentguidelines.nih.gov/
therapies/antiviral-therapy/remdesivir/

National Institutes of Health. (2022d). COVID-19 treatment guidelines:
Ritonavir-boosted nirmatrelvir (Paxlovid). https://www.covid19
treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-
boosted-nirmatrelvirpaxlovid-/

National Institutes of Health. (2022e). COVID-19 treatment guidelines:
Update on bebtelovimab. https://www.covid19treatmentguidelines.
nih.gov/therapies/update-on-bebtelovimab/

Papageorghiou, A. T., Derulle, P., Gunier, R. B., Rauch, S., Garcia-May, P.
K., Mhatre, M., & Villar, J. (2021). Preeclampsia and COVID-19:
Results from the INTERCOVID prospective longitudinal study.
American Journal of Obstetrics & Gynecology, 225(3), 289.e1-289.
el7. https://doi.org/10.1016/j.ajog.2021.05.014

Patterson, P. H. (2009). Immune involvement in schizophrenia and autism:
Etiology, pathology and animal models. Behavioural Brain Research,
204(2), 313-321. https://doi.org/10.1016/j.bbr.2008.12.016

Ramirez, D. S. R., Pérez, M. M. L., Pérez, M. C., Herndndez, M. I. S.,
Pulido, S. M., Villacampa, L. P., & Bello, M. A. G. (2021). SARS-CoV-2
antibodies in breast milk after vaccination. Pediatrics, 148(5), Article
€2021052286. https://doi.org/10.1542/peds.2021-052286

Roberts, S. S., Martinez, M., Covington, D., Rode, R., Pasley, M., &
Woodward, W. (2009). Lopinavir/ritonavir in pregnancy. Journal of
Acquired Immune Deficiency Syndromes, 51(4), 456-461. https://
doi.org/10.1097/QAI.0b013e3181a2813f

Seymen, C. M. (2021). Being pregnant in the COVID-19 pandemic: Effects
on the placenta in all aspects. Journal of Medical Virology, 93(2),
2769-2773. https://doi.org/10.1002/jmv.26857

Shook, L. L., Atyeo, C. G., Yonker, L. M., Fasano, A., Gray, K. J., Alter, G.,
& Edlow, A. G. (2022a). Durability of anti-spike antibodies in infants
after maternal COVID-19 vaccination or natural infection. JAMA,
327(11), 1087-1089. https://doi.org/10.1001/jama.2022.1206

Shook, L. L., Sullivan, E. L., Lo, J. O., Perils, R. H., & Edlow, A. G. (2022b).
COVID-19 in pregnancy: Implications for fetal brain development.
Trends in Molecular Medicine, 28(4), 319-330. https://doi.org/
10.1016/j.molmed.2022.02.004

40 Volume 27 Issue 1

doi: 10.1016/j.nwh.2022.11.004


https://doi.org/10.1002/jmv.26386
https://doi.org/10.1097/CCM.0000000000004458
https://doi.org/10.1097/CCM.0000000000004458
https://doi.org/10.1097/CCM.0000000000004458
https://doi.org/10.1097/CCM.0000000000004458
https://doi.org/10.1016/j.ajog.2022.05.020
https://doi.org/10.3892/ijmm.2021.5075
https://doi.org/10.1002/uog.24906
https://doi.org/10.1002/uog.24906
https://doi.org/10.1002/uog.24906
https://doi.org/10.1001/jamapediatrics.2021.2423
https://doi.org/10.1001/jamapediatrics.2021.2423
https://doi.org/10.1001/archpsyc.1988.01800260109013
https://doi.org/10.1001/archpsyc.1988.01800260109013
https://doi.org/10.1001/archpsyc.1988.01800260109013
https://doi.org/10.1001/archpsyc.1988.01800260109013
https://doi.org/10.1038/nri.2017.64
https://doi.org/10.1037/fsh0000679
https://doi.org/10.4037/aacnacc2020802
https://doi.org/10.1016/j.jogc.2021.09.015
https://doi.org/10.1016/j.jogc.2021.09.015
https://doi.org/10.1097/AOG.0000000000004661
https://npwh.org/news/586588/NPWH-and-Womens-Health-Organizations-Recommend-Pregnant-and-Lactating-People-be-Vaccinated-Against-.htm
https://npwh.org/news/586588/NPWH-and-Womens-Health-Organizations-Recommend-Pregnant-and-Lactating-People-be-Vaccinated-Against-.htm
https://npwh.org/news/586588/NPWH-and-Womens-Health-Organizations-Recommend-Pregnant-and-Lactating-People-be-Vaccinated-Against-.htm
https://www.covid19treatmentguidelines.nih.gov/special-populations/pregnancy/
https://www.covid19treatmentguidelines.nih.gov/special-populations/pregnancy/
https://clinicaltrials.gov/ct2/show/study/NCT04582266
https://clinicaltrials.gov/ct2/show/study/NCT04582266
https://www.covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://www.covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://www.covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/remdesivir/
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/remdesivir/
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir%7Epaxlovid-/
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir%7Epaxlovid-/
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir%7Epaxlovid-/
https://www.covid19treatmentguidelines.nih.gov/therapies/update-on-bebtelovimab/
https://www.covid19treatmentguidelines.nih.gov/therapies/update-on-bebtelovimab/
https://doi.org/10.1016/j.ajog.2021.05.014
https://doi.org/10.1016/j.bbr.2008.12.016
https://doi.org/10.1016/j.bbr.2008.12.016
https://doi.org/10.1097/QAI.0b013e3181a2813f
https://doi.org/10.1097/QAI.0b013e3181a2813f
https://doi.org/10.1002/jmv.26857
https://doi.org/10.1001/jama.2022.1206
https://doi.org/10.1016/j.molmed.2022.02.004
https://doi.org/10.1016/j.molmed.2022.02.004
https://doi.org/10.1016/j.nwh.2022.11.004

Society for Maternal-Fetal Medicine. (2022). COVID-19 and pregnancy:
What maternal-fetal medicine subspecialists need to know. https://
s3.amazonaws.com/cdn.smfm.org/media/3559/COVID19-What_
MFMs_need_to_know_%286-21-22%29_final.pdf

Stenton, W., McPartland, 1., Shukla, R., Turner, K., Marton, T., Hargaitai,
B., & Cohen, M. (2022). SARS-COV2 placentitis and pregnancy
outcome: A multicentre experience during the Alpha and early Delta
waves of coronavirus pandemic in England. eClinicalMedicine, 47,
Article 101389. https://doi.org/10.1016/j.eclinm.2022.101389

Stock, S. J., Carruthers, J., Calvert, C., Denny, C., Donaghy, J., Goulding,
A., & Wood, R. (2022). SARS-CoV-2 infection and COVID-19
vaccination rates in pregnant women in Scotland. Nature Medicine,
28, 504-512. https://doi.org/10.1038/s41591-021-01666-2

Tasca, C., Rossi, R. S., Corti, S., Anelli, G. M., Savasi, V., Brunetti, F., &
Cetin, I. (2021). Placental pathology in COVID-19 affected pregnant
women: A prospective case-control study. Placenta, 110, 9-15.
https://doi.org/10.1016/j.placenta.2021.04.002

Thilagar, B. P., Ghosh, A. K., Nguyen, J., Theiler, R. N., Wick, M. J., Hurt,
R. T., & Ganesh, R. (2022). Anti-spike monoclonal antibody therapy in
pregnant women with mild-to-moderate coronavirus disease 2019
(COVID-19). Obstetrics & Gynecology, 139(4), 616-618. https://
doi.org/10.1097/A0G.0000000000004700

Tyrrell, D. A. J., Alimeida, J. D., Cunningham, C. H., Dowdle, W. R.,
Hofstad, M. S., Mcintosh, K., & Bingham, R. W. (1975). Coronaviridae.
Intervirology, 5(1-2), 76-82.

U.S. Department of Health and Human Services. (2021a). Guidance on “long
COVID” as a disability under the ADA, Section 504 and Section 1557.
https://www.hhs.gov/ civil-rights/for-providers/civil-rights-covid19/
guidance-long-covid-disability/index.html#footnote10_Oac8mdc

U.S. Department of Health and Human Services. (2021b).
Recommendations for the use of antiretroviral drugs during pregnancy
and interventions to reduce perinatal HIV transmission in the United

Holland, Hammond & Richmond

States. https://clinicalinfo.hiv.gov/en/guidelines/perinatal/ritonavir-
norvir-rtv

Vale, A. J., Fernandes, A. C., Guzen, F. P., Pinheiro, F. ., de Azevedo, E. P.,
& Cobucci, R. N. (2021). Susceptibility to COVID-19 in pregnancy,
labor, and postpartum period: Immune system, vertical transmission,
and breastfeeding. Frontiers in Global Women'’s Health, 2, Article
602572. https://doi.org/10.3389/fgwh.2021.602572

Villar, J., Ariff, S., Gunier, R. B., Thiruvengadam, R., Rauch, S., Kholin,
A., & Papageorghiou, A. T. (2021). Maternal and neonatal morbidity
and mortality among pregnant women with and without COVID-19
infection: The INTERCOVID multinational cohort study. JAMA
Pediatrics, 175(8), 817-826. https://doi.org/10.1001/
jamapediatrics.2021.1050

V’kovski, P., Kratzel, A., Steiner, S., Stalder, H., & Thiel, V. (2021).
Coronavirus biology and replication: Implications for SARS-CoV-2.
Nature Reviews Microbiology, 19(3), 155-170. https://doi.org/
10.1038/s41579-020-00468-6

Wesselink, A. K., Hatch, E. E., Rothman, K. J., Wang, T. R., Willis, M. D.,
Yland, J., & Wise, L. A. (2022). A prospective cohort study of COVID-19
vaccination, SARS-CoV-2 infection, and fertility. American Journal of
Epidemiology, 191(18), 1383-1385. https://doi.org/10.1093/aje/
kwac011

Zhao, X., Jian, Y., Zhao, Y., Xi, H., Liu, C., Qu, F., & Feng, X. (2020).
Analysis of the susceptibility to COVID-19 in pregnancy and
recommendations on potential drug screening. European Journal of
Clinical Microbiology and Infectious Diseases, 39(7), 1209-1220.
https://doi.org/10.1007/s10096-020-03897-6

Zhao, Y., Huang, B., Ma, H., Shang, H., Nie, X., & Zou, L. (2021). Follow
up study on the outcomes of recovered pregnant women with a history
of COVID-19 in the first and second trimesters: A case series from
China. Maternal-Fetal Medicine, 3(1), 24-32. https://doi.org/
10.1097/FM9.0000000000000080

February 2023

Nursing for Women’s Health 41


https://s3.amazonaws.com/cdn.smfm.org/media/3559/COVID19-What_MFMs_need_to_know_&percnt;286-21-22&percnt;29_final.pdf
https://s3.amazonaws.com/cdn.smfm.org/media/3559/COVID19-What_MFMs_need_to_know_&percnt;286-21-22&percnt;29_final.pdf
https://s3.amazonaws.com/cdn.smfm.org/media/3559/COVID19-What_MFMs_need_to_know_&percnt;286-21-22&percnt;29_final.pdf
https://doi.org/10.1038/s41591-021-01666-2
https://doi.org/10.1016/j.placenta.2021.04.002
https://doi.org/10.1097/AOG.0000000000004700
https://doi.org/10.1097/AOG.0000000000004700
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref78
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref78
http://refhub.elsevier.com/S1751-4851(22)00266-5/sref78
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html#footnote10_0ac8mdc
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html#footnote10_0ac8mdc
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/ritonavir-norvir-rtv
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/ritonavir-norvir-rtv
https://doi.org/10.1001/jamapediatrics.2021.1050
https://doi.org/10.1001/jamapediatrics.2021.1050
https://doi.org/10.1038/s41579-020-00468-6
https://doi.org/10.1038/s41579-020-00468-6
https://doi.org/10.1093/aje/kwac011
https://doi.org/10.1093/aje/kwac011
https://doi.org/10.1007/s10096-020-03897-6
https://doi.org/10.1097/FM9.0000000000000080
https://doi.org/10.1097/FM9.0000000000000080

	COVID-19 and Pregnancy: Risks and Outcomes
	Historical Impact of Viral Illnesses on Pregnancy
	Brief Review of COVID-19
	COVID-19 and Pregnancy
	Immune Response
	Respiratory Response
	Coagulation Response
	Placental Changes
	Preeclampsia
	Psychosocial Impacts

	Implications for Practice
	Prevention of COVID-19
	Vaccination
	Breastfeeding
	Further Management
	COVID-19 Treatment in Pregnancy
	Monoclonal antibodies
	Antivirals

	Long COVID
	Staying Current in An Evolving Situation

	Conclusion
	Author Disclosures
	Funding
	References


