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Abstract: Pregnant women may be at risk for more severe
manifestations and sequelae of infection with severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). At this
time, there remain significant evidence gaps to allow for
comprehensive counseling of pregnant women and their
families, specifically regarding the risks of gestational-age
specific maternal outcomes and potential risks of intrauterine
or peripartum viral transmission to the fetus or newborn. As
maternal fetal medicine providers and consultants, we are
uniquely positioned to mitigate the risks associated with
maternal infection and to guide the care for infected pregnant
women by being able to provide the most current evidence-
based recommendations. Such care requires incorporating
the rapidly evolving data regarding this virus and its impact
on pregnancy, as well as taking a stand to advocate for best
scientific and clinical practices to optimize both women’s
health and public health during this pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by the
novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), was first described in China in December
2019 [1]. The spread of the virus in an essentially non-
immune global population was unprecedented in recent
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history, and by March 11, 2020, the World Health Organi-
zation had declared the outbreak of COVID-19 infection a
worldwide pandemic [2]. SARS-CoV-2 is highly contagious,
with a reproduction number ranging from 2.0 to 5.7 [3, 4]
and transmitted via respiratory droplets, with airborne
transmission now viewed as representing a larger propor-
tion of infectivity than previously hypothesized [5-9]. It
remains undetermined if it can be passed through sexual
intercourse or in vaginal secretions.

As has been documented with other viral respiratory
illnesses, COVID-19 infection during pregnancy has been
associated with higher morbidity and mortality compared
to the non-pregnant state [10-14]. The pregnancy-specific
course of COVID-19, however, remains incompletely char-
acterized [15-18].

Effect of SARS-CoV-2 on pregnancy

To date, the majority of outcome data have been generally
not demonstrated an increased risk of becoming infected
with SARS-CoV-2infection during pregnancy [19], though if
infected, pregnant women appear to be at higher risk of
morbidity [20, 21]. In the early phases of the pandemic, our
knowledge regarding severe outcomes in pregnancy has
been defined by case reports and small case series of the
clinical courses of women infected during pregnancy [22,
23]. As with many newly-described diseases, especially
infections, the early published literature (and we are only
8 months into this pandemic) tends to emphasize worse-
case outcomes, which are more easily identified. These
adverse outcomes include higher rates of preterm delivery,
particularly among women with underlying medical
comorbidities and obesity [15, 24-28].

The Center for Disease Control and Prevention (CDC)
released its surveillance data regarding COVID-19 infection
in June 2020 [20]. In their cohort of 326,335 laboratory-
confirmed cases in women of reproductive age, 8207
women were pregnant, although data on pregnancy status
was lacking in 72% of the total cohort. Among the pregnant
patients, 32% had been hospitalized, compared to 6% of
the non-pregnant cohort, although indications for admis-
sion were not reported. After adjusting for clinical
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covariates, pregnant patients were found to be 1.5 times
more likely (95% confidence interval [CI] 1.2-1.8) to be
admitted to the intensive care unit and 1.7 times more likely
(95% CI 1.2-2.4) to receive mechanical ventilation than the
non-pregnant cohort, with no significant differences be-
tween the groups in COVID-related deaths. Despite the
limitations of the data set, this report suggested that
pregnant patients should be counseled on theoretically
higher risks associated with disease, while they should
continue following general recommendations for infection
control for the prevention of COVID-19 [29].

Similar to non-pregnant populations, however, the
majority of infected pregnant patients develop mild symp-
toms that do not require inpatient management and support
[20]. Clinical symptoms associated with SARS-CoV-2 are
thought to include fever, cough, sore throat, myalgia, and
malaise, shortness of breath, gastrointestinal symptoms,
and loss of taste or smell [26, 30, 31]. Of particular concern in
the pregnant population is the cohort of asymptomatic but
still infectious pregnant people, which was first reported in
New York City as an additional risk for community trans-
mission of SARS-CoV-2 [30, 32].

Additional larger and prospective cohorts are needed
to gain better insight into risks and outcomes for this spe-
cific at-risk population. In an attempt to broaden our
knowledge, a national prospective surveillance registry
has been created which enables enrollment of COVID-19
infected pregnant patients at time of diagnosis, either
by the provider or by the patient herself. This registry
(the PRIORITY cohort) currently has over 1,100 subjects
enrolled to date (https://priority.ucsf.edu/dashboard).

Call to action for maternal fetal medicine
specialists during the COVID-19 pandemic

Maternal fetal medicine (MFM) subspecialists are cen-
trally positioned to lead the way in providing clinical
guidance, care, and recommendations for maintaining
the health of the maternal-fetal dyad in this quickly
changing environment as we learn more about COVID-19.
Professional societies, such as the Society for Maternal-
Fetal Medicine (SMFM), American Congress of Obstetri-
cians and Gynecologists (ACOG), and International Soci-
ety of Ultrasound in Obstetrics and Gynecology (ISUOG),
are integral in the curation, generation and broad
dissemination of evidence-based guidelines. MFM phy-
sicians must also continue to advocate for the elimination
of inclusion of pregnant and lactating women in clinical
studies to improve care and access of treatment options to
this population [33].
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SARS-CoV-2 testing and management

Many Labor and Delivery units in the United States have
transitioned to universal testing of all admitted obstetrical
patients; however, at this time recommendation for testing
for SARS-CoV-2relies on local testing availability, infection
prevalence, and clinical judgments combined with symp-
toms [34]. Testing is generally by RT-PCR; however, this
also varies by local availability. Deficits in test or staffing
availability (or both) has led some localities to transition to
protocols using COVID-19 antigen testing via oropharyn-
geal swabs, either at a collection site or self-collected and
sent to a lab. The implicit acceptance here is a tradeoff of
increased availability and lowered cost against decreases
in sensitivity and specificity of the test [35].

Infection with SARS-CoV-2 currently is not an indepen-
dent recommendation for delivery, unless dictated by routine
obstetrical indications or maternal complications [36].
Medically-indicated preterm delivery for mechanically-
ventilated women in the 3rd trimester has been reported,
with improved ventilatory management achievable after de-
livery [24, 36, 37]. If preterm delivery is indicated, antenatal
corticosteroids for fetal lung maturity should still be adminis-
tered up until 33 6/7 weeks; this should be individualized in the
late preterm period (34 0/7-36 6/7) [38]. Similarly, the
administration of magnesium sulfate for fetal neuroprotection
up to 31 6/7 weeks gestation is still indicated, unless specific
maternal contraindications are present, and dosing may need
to be modified in the setting of critically-ill patients with renal
injury or pulmonary edema [36]. Due to an increased risk of
thromboembolic events with COVID-19, prophylactic anti-
coagulation should be considered in the pregnant patient who
is admitted for complications related to the viral infection. Both
the ACOG and SMFM provide comprehensive recommenda-
tions for delivery planning in pregnant with COVID-19 [39].

For women who recover from COVID-19 infections,
while data are currently limited regarding trimester-
specific impact of infection, increased risks of intervillous
placental thrombosis have been described in the setting of
pre-delivery infection [40]. Therefore, serial surveillance of
fetal growth, especially during the third trimester, appears
to be reasonable, as with other antenatal infections with
potential fetal or placental impact, and is discussed with
and offered to these patients in our practice.

Impact of the pandemic on outpatient
high-risk prenatal care

Though many prenatal care providers have spaced out
prenatal visits to incorporate only the essential “milestone”


https://priority.ucsf.edu/dashboard

DE GRUYTER

visits, such as those including baseline labwork and exams,
diabetes screening, and periodic surveillance of fetal growth
and maternal health and well-being, interval in-person
contacts and patient’s self-surveillance at home will still be
indicated. The availability and incorporation of telemedi-
cine has increased dramatically during the COVID-19
pandemic, and has proved an important complement to
necessary in-person patient visits, along with combined
multi-disciplinary visits for routine and higher-risk preg-
nancy indications, and limiting antenatal fetal surveillance
to what is safe and appropriate [41]. Telemedicine-based
care for high-risk obstetric patients has also been described
[42]. However, barriers to access of telemedicine should be
assessed, including lack of access to technology or Internet,
lack of privacy due to residential constraints, concerns
about intimate partner violence, or presence of hearing-
impairment (REF: Duzyj, Thornburg, Han. Aug 2020 [43]).

In our practices, an in-person visit is scheduled only
after a negative screen for COVID-19 symptoms is obtained
at the time of making the appointment. In a time when
pregnant patients, along with the rest of the population are
negotiating sometimes changeable local recommendations
on limiting travel outside the home and maintaining social
distancing, we have found that the possibility of combining
and thereby limiting outside visits to medical settings to be
welcomed and accepted by these patients. In addition, we
have not encountered any resistance to symptom screening
by patients at the time of scheduling a visit, or at the time
they arrive for their appointment, before entering the
formal office area.

Protections against COVID-19 in the
outpatient obstetrical setting

Though it may have been initially associated with concern
and even anxiety, we have strictly enforced a policy that
limits the number of people in the office at any given time
to a workable minimum, both for patients’ partners and
visitors, as well as among the clinical office staff. This
policy was instituted early in the pandemic, when it
became clear that risk mitigation could be enhanced and
strengthened by decreasing the absolute number of people
in clinical and waiting areas in the office. This was
explained to patients at the time of scheduling and on
practice websites as a critical aspect of public health rec-
ommendations to moderate the potential risk of disease
spread, especially from asymptomatic individuals. These
recommendations were initiated at a time when it became
apparent that the spread of COVID-19 infection was
becoming widespread in diverse communities, and was not
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limited to focal high-prevalence regions nationally. This
policy eventually became adopted by the majority of ob-
stetric practices in our area, for both general OB/GYN and
MFM outpatient areas, and had already been adopted by
almost all the large inpatient medical centers in our region.

Two types of MFM practices are represented by the au-
thors of this document. For those of us in private academic
practice, no primary obstetrical care is provided. All patients
in this setting are referred by primary generalists, for in-
dications of both fetal ultrasound surveillance and for co-
management of maternal and fetal medical complications, up
to and, not uncommonly, beyond the end of the pregnancy.
While consult referrals are rarely discouraged, in the time of
the current pandemic, referring physicians have been
informed that if a patient had undergone cell-free DNA
screening with low-risk results returned, the usual referral for
a first-trimester fetal evaluation could be deferred until the
second trimester, especially if community transmission rates
continued to increase or the patient wished to minimize office
visits. We also work with the primary obstetrician to incor-
porate some aspects of a “routine” prenatal care visit into an
MFM consultative office visit when it is compatible, allowing
patients to minimize excursions to physician offices while the
shelter-in-place policies remain in effect. This can easily
include assessment and documentation of fetal well-being
(including antenatal testing), recording vital signs, including
weight, checking for signs or symptoms of preterm labor or
preeclampsia, as well as drawing any prenatal labs, including
those for prenatal genetic screening, that might coincide with
an MFM office visit. Vaccinations, such as Tdap and influ-
enza, as well as GBS screening can also be incorporated into
these visits. For those in an academic practice or in a private
practice that also provides global obstetrical care, the MFM
and obstetrical prenatal care components can be similarly
consolidated into in a single visit to minimize visits.

Risk mitigation against viral transmission was also
incorporated into routine practices during the course of the
typical clinical day. An “evaluation station” was set up
outside the entrance to the office spaces, where all patients
have their temperature checked and are asked about any
possible COVID-19 symptoms before they are allowed to
enter. All employees also undergo a similar procedure
before entering the office. Patients are informed at the time
of booking a visit that a mask or face covering is required
for the entire duration of their appointment; signage to that
effect is also prominently posted in the evaluation area. In
order to optimize social distancing, patient appointments
were spaced farther apart, with double booking permitted
only for emergency indications. As previously noted, pa-
tients are also informed at the time of their booking that
partner and other visitors may not accompany them into
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the office. Use of FaceTime and other real-time audiovisual
conferencing platforms is actively encouraged during all
visits, and each exam room is equipped with a smartphone
stand to allow a partner to actively share and participate in
the visit. Rare exceptions are made for a partner to be
present during an exam if consultation for a likely or
known anomaly is part of the referral, either structural or
genetic, and the couple is seen in one of the office’s larger
exam rooms to allow for appropriate distancing of all
individuals.

As was our practice prior to the COVID-19 pandemic,
we work closely with sonographers in our practices. While
all patients are examined by scan by a physician during
their visit, they may or not also have a preceding scan by a
sonographer, depending on the patient schedule, the
number of doctors in the office on a given day, or sonog-
rapher absence due to illness or other issues. As the
pandemic progressed, the physicians and sonographers
discussed the use of best-practice judgment in trying to
limiting the time of contact with any individual patient,
while still affording her a thorough and informative eval-
uation. Some have proposed that tele-sonography could be
incorporated into prenatal diagnostic centers, with only
sonographers physically present to scan and a physician
remotely reading the images from a separate location. We
strongly felt as a group that it would not be ethically
acceptable to us to place a sonographer at potential risk of
infection to avoid the physician from having the same de-
gree of close patient contact, understanding that a 6-foot
distance from the patient is unrealistic for an ultrasound
exam.

To protect all persons performing ultrasounds equiv-
alently, all physicians and sonographers in the office
initially wore surgical masks and gloves during the day for
all patient contacts as well as for work within an indoor
office. These masks were provided to employees by the
practice. Given the nature of outpatient MFM practice, N95
masks were not recommended or required, since none
of our procedures would be viewed as aerosolizing,
and discussion-only components of the visit could be
performed in the setting of distancing. As the pandemic
progressed in our region, with wider community spread,
the use of face shields or protective goggles (not eyeglasses
alone) was strongly recommended for all persons per-
forming ultrasounds during the day, though they could be
removed when not in close contact with patients. No spe-
cial gowns were used. At the completion of each scan, the
ultrasound room was completely cleaned including the
exam table and ultrasound machine. The guidelines for
scanning included above followed the guidelines of ISUOG
and SMFM [18, 39].
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Similar to pregnant patients, pregnant healthcare
workers (HCW) should follow infectious disease risk miti-
gation strategies. At this time there are no data that support
a recommendation that they stop working, though they may
wish to consider limiting exposure to higher-risk proced-
ures, especially in individuals with suspected or confirmed
SARS-CoV-2infection. Still, recommendations for practice in
the current setting must be individualized to the individual
HCW, considering their personal wishes, along with their
work location and available resources in their region.

SARS-CoV-2 transmission during
delivery and breastfeeding

There is some biological plausibility to the potential for in
utero transmission of SARS-CoV-2 [44, 45]; however, to date
there have not been consistent definitive data reported that
describe the underlying mechanisms, the predictability, or
the rate of intrauterine infection. Current data suggest that
the risk of vertical transmission of SARS-CoV-2 remains low,
regardless of mode of delivery [15, 19, 24, 41, 46-50]. A
recent case report from France supports the possibility that
intrauterine transmission can occur [45] . This report de-
scribes a patient admitted at 35.5 weeks gestation with sig-
nificant respiratory symptoms and a diagnosis of COVID-19
infection by PCR; she was delivered by cesarean for a cate-
gory three fetal heart rate tracing. RT-PCR detected both the
E and S genes of SARS-CoV-2 from her nasopharyngeal swab
and her blood, as well as from her vaginal swab, amniotic
fluid obtained through intact membranes at the time of
surgery, the placenta, and from neonatal blood. Viral load
was highest in maternal blood and the placenta. Before this
report, SARS-CoV-2 had not been identified in vaginal
secretion samples [51, 52]. It is also unlikely that SARS-CoV-2
is transmitted through breastmilk [53, 54]. Currently, the
American Academy of Pediatrics recommends that the
mothers infected with SARS-CoV-2 breastfeed, ideally using
expressed breastmilk, with proper hand-hygiene, washing
of pumps and bottles, and wearing a mask [55].

Conclusions

Pregnant women may be at risk for more severe conse-
quences of SARS-CoV-2 infection compared to non-
pregnant adults, with more advanced maternal infection
appearing to also increase the risk of adverse pregnancy
outcomes. At this time, there remain significant gaps in
evidence preventing comprehensive counseling for these
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women and their families, especially risks specific to in-
fections in pregnancy, namely maternal morbidities and
the potential for intrauterine or peripartum virus trans-
mission. As maternal fetal medicine specialists, we are
uniquely positioned to work toward attenuating the risk of
infection in and guide the care of pregnant women infected
with SARS-CoV-2 using evidence-based recommendations
as they evolve. This mission requires collating the rapidly
evolving body of literature for the obstetrical community
and patients, and take a stand in risk mitigation during
this pandemic. To state it in a Bayseian way familiar to
epidemiologists, we need to be ready to always “update
our priors” in this time of health crises, that is, always be
willing to update and incorporate new knowledge into our
existing beliefs [56].

Research funding: None declared.

Author contributions: All authors have accepted
responsibility for the entire content of this manuscript
and approved its submission.

Competing interests: Authors state no conflict of interest.

References

1. (WHO) WHO. World health organization (WHO). Available from:
https://www.who.int/csr/don/12-january-2020-novel-
coronavirus-china/en/.

2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta
Biomed 2020;91:157-60.

3. He W, Yi GY, Zhu Y. Estimation of the basic reproduction number,
average incubation time, asymptomatic infection rate, and case
fatality rate for COVID-19: meta-analysis and sensitivity analysis. |
Med Virol 2020.

4. (CDQ) CfDCaP. COVID-19 pandemic planning scenarios 2020.
Available from: https://www.cdc.gov/coronavirus/2019-ncov/
hcp/planning-scenarios.html.

5. Jayaweera M, Perera H, Gunawardana B, Manatunge ).
Transmission of COVID-19 virus by droplets and aerosols: a critical
review on the unresolved dichotomy. Environ Res 2020;188:
109819.

6. LiuY, Ning Z, Chen Y, Guo M, Liu Y, Gali NK, et al. Aerodynamic
analysis of SARS-CoV-2 in two Wuhan hospitals. Nature 2020;582:
557-60.

7. Uddin M, Mustafa F, Rizvi TA, Loney T, Suwaidi HA,

Al-Marzouqi AHH, et al. SARS-CoV-2/COVID-19: viral genomics,
epidemiology, vaccines, and therapeutic interventions. Viruses
2020;12. https://doi.org/10.3390/v12050526.

8. van Doremalen N, Bushmaker T, Morris DH, Holbrook MG,
Gamble A, Williamson BN, et al. Aerosol and surface stability of
SARS-CoV-2 as compared with SARS-CoV-1. N Engl ] Med 2020;
382:1564-7.

9. Wei WE, Li Z, Chiew CJ, Yong SE, Toh MP, Lee V). Presymptomatic
transmission of SARS-CoV-2 - Singapore, january 23-march 16,
2020. MMWR Morb Mortal Wkly Rep 2020;69:411-5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Afshar et al.: Perinatal care for COVID-19 = 929

Alfaraj SH, Al-Tawfiq JA, Memish ZA. Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) infection during pregnancy:
report of two cases & review of the literature. ] Microbiol Immunol
Infect 2019;52:501-3.

Della Gatta AN, Rizzo R, Pilu G, Simonazzi G. Coronavirus disease
2019 during pregnancy: a systematic review of reported cases.
Am ] Obstet Gynecol 2020. https://doi.org/10.1016/j.ajog.2020.
04.013.

Rasmussen SA, Hayes EB. Public health approach to emerging
infections among pregnant women. Am ] Publ Health 2005;95:
1942-4.

Siston AM, Rasmussen SA, Honein MA, Fry AM, Seib K, Callaghan
WM, et al. Pandemic 2009 influenza A(H1N1) virus illness among
pregnant women in the United States. ] Am Med Assoc 2010;303:
1517-25.

Wong SF, Chow KM, Leung TN, Ng WF, Ng TK, Shek CC, et al.
Pregnancy and perinatal outcomes of women with severe acute
respiratory syndrome. Am | Obstet Gynecol 2004;191:292-7.
Bresesti |, Rossi L. Coronavirus disease 2019 (COVID-19) and
pregnancy: responding to a rapidly evolving situation. Obstet
Gynecol 2020;136:193.

Buekens P, Alger |, Breart G, Cafferata ML, Harville E, Tomasso G.
A call for action for COVID-19 surveillance and research during
pregnancy. Lancet Glob Health 2020;8:e877—-€8.

Dashraath P, Wong JJL, Su LL, See KC, Fisher D. Coronavirus
disease 2019 (COVID-19) and pregnancy: responding to a rapidly
evolving situation. Obstet Gynecol 2020;136:191-2.

Poon LC, Yang H, Dumont S, Lee JCS, Copel JA, Danneels L, et al.
ISUOG Interim Guidance on coronavirus disease 2019 (COVID-19)
during pregnancy and puerperium: information for healthcare
professionals - an update. Ultrasound Obstet Gynecol 2020;55:
848-62.

Knight M, Bunch K, Vousden N, Morris E, Simpson N, Gale C, et al.
Characteristics and outcomes of pregnant women admitted to
hospital with confirmed SARS-CoV-2 infection in UK: national
population based cohort study. BM) 2020;369:m2107.

Ellington S, Strid P, Tong VT, Woodworth K, Galang RR, Zambrano
LD, et al. Characteristics of women of reproductive age with
laboratory-confirmed SARS-CoV-2 infection by pregnancy status -
United States, january 22-june 7, 2020. MMWR Morb Mortal Wkly
Rep 2020;69:769-75.

Sentilhes L, De Marcillac F, Jouffrieau C, Kuhn P, Thuet V,
Hansmann'Y, et al. COVID-19 in pregnancy was associated with
maternal morbidity and preterm birth. Am ) Obstet Gynecol 2020.
https://doi.org/10.1016/j.aj0g.2020.06.022.

Cheng SO, Khan S, Alsafi Z. Maternal death in pregnancy due to
COVID-19. Ultrasound Obstet Gynecol 2020;56:122.
Hantoushzadeh S, Shamshirsaz AA, Aleyasin A, Seferovic MD,
Aski SK, Arian SE, et al. Maternal death due to COVID-19. Am |
Obstet Gynecol 2020;223:109 el-el6.

Andrikopoulou M, Madden N, Wen T, Aubey JJ, Aziz A, Baptiste CD,
et al. Symptoms and criticalillness among obstetric patients with
coronavirus disease 2019 (COVID-19) infection. Obstet Gynecol
2020;136:291-9.

Hosier H, Farhadian SF, Morotti RA, Deshmukh U, Lu-Culligan A,
Campbell KH, et al. SARS-CoV-2 infection of the placenta. ] Clin
Invest 2020. https://doi.org/10.1101/2020.04.30.20083907.
Schwartz DA. An analysis of 38 pregnant women with COVID-19,
their newborn infants, and maternal-fetal transmission of


https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/planning-scenarios.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/planning-scenarios.html
https://doi.org/10.3390/v12050526
https://doi.org/10.1016/j.ajog.2020.04.013
https://doi.org/10.1016/j.ajog.2020.04.013
https://doi.org/10.1016/j.ajog.2020.06.022
https://doi.org/10.1101/2020.04.30.20083907

930 —— Afshar et al.: Perinatal care for COVID-19

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

SARS-CoV-2: maternal coronavirus infections and pregnancy
outcomes. Arch Pathol Lab Med 2020;144:799-805.
Tscherning C, Sizun J, Kuhn P. Promoting attachment between
parents and neonates despite the COVID-19 pandemic. Acta
Paediatr 2020. https://doi.org/10.1111/apa.15455.

Zhang Y, Xiao M, Zhang S, Xia P, Cao W, Jiang W, et al.
Coagulopathy and antiphospholipid antibodies in patients with
COVID-19. N Engl ) Med 2020;382:e38.

CfDCa Prevention. Infection control - CDC 2020. Available from:
https://www.cdc.gov/infectioncontrol/basics/index.html.
Breslin N, Baptiste C, Gyamfi-Bannerman C, Miller R, Martinez R,
Bernstein K, et al. COVID-19 infection among asymptomatic and
symptomatic pregnant women: two weeks of confirmed
presentations to an affiliated pair of New York City hospitals. Am |
Obstet Gynecol MFM 2020:100118. https://doi.org/10.1016/].
ajogmf.2020.100118.

Zaigham M, Andersson O. Maternal and perinatal outcomes with
COVID-19: a systematic review of 108 pregnancies. Acta Obstet
Gynecol Scand 2020;99:823-9.

Sutton D, Fuchs K, D’Alton M, Goffman D. Universal screening for
SARS-CoV-2 in women admitted for delivery. N Engl ] Med 2020;
382:2163-4.

Committee Opinion No. 646. Ethical considerations for including
women as research participants. Obstet Gynecol 2016;127:
e€100-7.

Naqvi M, Burwick RM, Ozimek JA, Greene NH, Kilpatrick SJ, Wong
MS. Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) universal testing experience on a Los Angeles
labor and delivery unit. Obstet Gynecol 2020;136:235-6.

Chau CH, Strope )D, Figg WD. COVID-19 clinical diagnostics and
testing technology. Pharmacotherapy 2020. https://doi.org/10.
1002/phar.2439.

(SMFM) SfMFM. Coronavirus (COVID-19) and pregnancy: what
maternal-fetal medicine subspecialists need to know 2020.
Available from: https://s3.amazonaws.com/cdn.smfm.org/
media/2468/COVID19-What_MFMs_need_to_know_revision_7-
23-20_(final).PDF.

Pierce-Williams RAM, Burd J, Felder L, Khoury R, Bernstein PS,
Avila K, et al. Clinical course of severe and critical COVID-19 in
hospitalized pregnancies: a US cohort study. Am ] Obstet Gynecol
MFM 2020:100134. https://doi.org/10.1016/j.ajogmf.2020.
100134.

Saad AF, Chappell L, Saade GR, Pacheco LD. Corticosteroids in
the management of pregnant patients with coronavirus disease
(COVID-19). Obstet Gynecol 2020:136;823-6.

Medicine SfMF. Coronavirus (COVID-19) and pregnancy: what
maternal-fetal medicine subspecialists need to know 2020.
[updated 7-23-20]. Available from: https://s3.amazonaws.com/
cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_
know_revision_7-23-20_(final).PDF.

Shanes ED, Mithal LB, Otero S, Azad HA, Miller ES, Goldstein JA.
Placental pathology in COVID-19. Am ] Clin Pathol 2020;154:
23-32.

Boelig RC, Manuck T, Oliver EA, Di Mascio D, Saccone G, Bellussi
F, et al. Labor and delivery guidance for COVID-19. Am | Obstet
Gynecol MFM 2020;2:100110.

Madden N, Emeruwa UN, Friedman AM, Aubey )], Aziz A, Baptiste
CD, et al. Telehealth uptake into prenatal care and provider

43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

DE GRUYTER

attitudes during the COVID-19 pandemic in New York city: a
quantitative and qualitative analysis. Am ] Perinatol 2020;37:
1005-14.

Duzyj CM, Thornburg LL, Han CS. Practice modification for
pandemics: a model for surge planning in obstetrics. Obstet
Gynecol 2020;136:237-51. PMID: 32496338.

Pique-Regi R, Romero R, Tarca AL, Luca F, Xu Y, Alazizi A, et al.
Does the human placenta express the canonical cell entry
mediators for SARS-CoV-2?. Elife 2020;9. https://doi.org/10.
7554/ elife.58716.

Vivanti A, Vauloup-Fellous C, Prevot S, Zupan V, Suffee C, Do Cao
J, etal. Transplacental transmission of SARS-CoV-2 infection. Nat
Commun 2020;11:3572.

Rasmussen SA, Smulian JC, Lednicky JA, Wen TS, Jamieson DJ.
Coronavirus Disease 2019 (COVID-19) and pregnancy: what
obstetricians need to know. Am ] Obstet Gynecol 2020;222:
415-26.

Oxford-Horrey C, Savage M, Prabhu M, Abramovitz S, Griffin K,
LaFond E, et al. Putting it all together: clinical considerations in
the care of critically ill obstetric patients with COVID-19. Am )
Perinatol 2020;37:1044-51.

Prabhu M, Cagino K, Matthews KC, Friedlander RL, Glynn SM,
Kubiak JM, et al. Pregnancy and postpartum outcomes in a
universally tested population for SARS-CoV-2 in New York City: a
prospective cohort study. BJOG 2020. https://doi.org/10.1111/
1471-0528.16403.

Chen L, Li Q, Zheng D, Jiang H, Wei Y, Zou L, et al. Clinical
characteristics of pregnant women with COVID-19 in wuhan,
China. N Engl ) Med 2020. https://doi.org/10.1002/jmv.
26511.

Khoury R, Bernstein PS, Debolt C, Stone ], Sutton DM, Simpson LL,
et al. Characteristics and outcomes of 241 births to women with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection at five New York city medical centers. Obstet Gynecol
2020. https://doi.org/10.3389/fped.2020.00276.

Simoes ESAC, Leal CRV. Is SARS-CoV-2 vertically transmitted?
Front Pediatr 2020;8:276.

WuY, Liu C, Dong L, Zhang C, Chen Y, Liu J, et al. Coronavirus
disease 2019 among pregnant Chinese women: case series data
on the safety of vaginal birth and breastfeeding. BJOG 2020;127:
1109-15.

Chambers CD, Krogstad P, Bertrand K, Contreras D, Tobin N,
Bode L, et al. Evaluation of SARS-CoV-2 in Breastmilk from 18
Infected Women. medRxiv [Preprint] 2020:
2020.06.12.20127944. https://doi.org/10.1101/2020.06.12.
20127944. Update in: JAMA. 2020 Aug 19; PMID: 32587991;
PMCID: PMC7310649.

Salvatore CM, Han )Y, Acker KP, Tiwari P, Jin J, Brandler M,

et al. Neonatal management and outcomes during the
COVID-19 pandemic: an observation cohort study. Lancet Child
Adolesc Health 2020. https://doi.org/10.1016/52352-
4642(20)30235-2.

Kimberlin DW, Puopolo KM. Breastmilk and COVID-19: what do we
know?. Clin Infect Dis 2020. https://doi.org/10.1093/cid/
ciaa800.

Roberts S. How to Think Like an Epidemiologist. Don’t worry, a
little Bayesian analysis won’t hurt you. New York, NY, USA: New
York Times; 2020.


https://doi.org/10.1111/apa.15455
https://www.cdc.gov/infectioncontrol/basics/index.html
https://doi.org/10.1016/j.ajogmf.2020.100118
https://doi.org/10.1016/j.ajogmf.2020.100118
https://doi.org/10.1002/phar.2439
https://doi.org/10.1002/phar.2439
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://doi.org/10.1016/j.ajogmf.2020.100134
https://doi.org/10.1016/j.ajogmf.2020.100134
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://s3.amazonaws.com/cdn.smfm.org/media/2468/COVID19-What_MFMs_need_to_know_revision_7-23-20_(final).PDF
https://doi.org/10.7554/elife.58716
https://doi.org/10.7554/elife.58716
https://doi.org/10.1111/1471-0528.16403
https://doi.org/10.1111/1471-0528.16403
https://doi.org/10.1002/jmv.26511
https://doi.org/10.1002/jmv.26511
https://doi.org/10.3389/fped.2020.00276
https://doi.org/10.1101/2020.06.12.20127944
https://doi.org/10.1101/2020.06.12.20127944
https://doi.org/10.1016/S2352-4642(20)30235-2
https://doi.org/10.1016/S2352-4642(20)30235-2
https://doi.org/10.1093/cid/ciaa800
https://doi.org/10.1093/cid/ciaa800

	Clinical guidance and perinatal care in the era of coronavirus disease 2019 (COVID-19)
	Introduction
	Effect of SARS-CoV-2 on pregnancy
	Call to action for maternal fetal medicine specialists during the COVID-19 pandemic
	SARS-CoV-2 testing and management

	Impact of the pandemic on outpatient high-risk prenatal care
	Protections against COVID-19 in the outpatient obstetrical setting

	SARS-CoV-2 transmission during delivery and breastfeeding
	Conclusions
	References

