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Abstract

Coronavirus Disease 19 (COVID-19) is caused by severe
acute respiratory coronavirus-2 and has resulted in an
unprecedented global pandemic. The adaptations of
pregnancy often predispose pregnant women to a more
severe course of respiratory illness with the potential for
maternal and perinatal morbidity. Thus, national and
international guidelines are rapidly being developed to
help maintain optimal care throughout pregnancy. Due to
the novelty of COVID-19 and limitations of existing data,
heterogeneity exists between these guidelines. We aim to
review the available evidence for the management of
pregnant women with COVID-19 and summarize the
recommendations set out by three main institutions.
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Introduction
Coronavirus Disease 19 (COVID-19) is caused by severe

acute respiratory coronavirus-2 (SARS-COV-2), which is a novel
strain of coronavirus that first appeared in December 2019 in
Hubei Province, China [1]. Since then, the spread of SARS-
COV-2 has resulted in an unprecedented global pandemic
infecting over 4 million people and killing approximately
300,000 as of May 2020 [2]. SARS-COV-2 infection causes a
spectrum of clinical manifestations from asymptomatic viral
shedding or mild symptoms resembling those of the common
cold to severe influenza-like illness and viral pneumonia [1].
The global mortality rate reported by the World Health
Organisation is approximately 3.4 percent [2].

The maternal adaptations to pregnancy can often
predispose pregnant women to a more severe course of
respiratory illness [3]. Certainly, in two previous epidemics
over the last 2 decades caused by similar coronaviruses, MERS
and SARS, pregnant women experienced both a higher
morbidity and mortality rate when compared to the non-

pregnant population [4,5]. The UK Obstetric Surveillance
System recently published a national cohort study including
427 women with COVID-19 infection in pregnancy mostly in
the second and third trimester [6]. The commonest symptoms
were pyrexia followed by cough and breathlessness.
Approximately 1 in 10 pregnant women compared to 1 in 100
non-pregnant women required critical care admission [6].
However, there is insufficient evidence at present to conclude
from this data that pregnant women are more susceptible to
COVID-19 or that those with COVID-19 infection are more
prone to developing severe pneumonia.

Literature Review
The unique requirements of pregnancy with the potential

for perinatal and maternal morbidity present a significant
challenge to our maternity services. This demands a unified
response from national and international organizations to
ensure an evidence-based and coherent approach in the
management of pregnant women with COVID-19. Thus,
guidelines are rapidly being developed in the UK by the Royal
College of Obstetricians and Gynecologists (RCOG) [7] and,
internationally, by the International Federation of Obstetrics &
Gynecology (FIGO) [8] and the International Society of
Ultrasound in Obstetrics & Gynecology (ISUOG) [9]. However,
due to the novelty of the infection, the evidence currently
available to guide clinical management is limited consisting
mainly of observational studies and systematic reviews that
quickly go out of date.

Our objectives are, first, to compare the recommendations
set out in the most recent version of the RCOG guidelines on
the management of COVID-19 infection in pregnancy with
those in the international guidelines published by ISUOG and
FIGO and, second, to review the supporting evidence for these
recommendations.
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Antenatal management of women with
covid-19 infection

Based on currently available data, the clinical characteristics
of pregnant women with COVID-19 infection are similar to
those of non-pregnant adults. This includes the risk of
progression to severe respiratory disease and need for
mechanical ventilation with reported rates of between 1.6 to
5.3 percent, similar to that of the non-pregnant population
[10,11].

COVID-19 infection does not appear to increase the risk of
adverse pregnancy outcomes. The only case-control study
available that compares pregnant women with COVID-19
infection to those without did not demonstrate any differences
in the rates of preeclampsia, gestational diabetes and
premature rupture of membranes [12]. These findings were in
agreement with a systematic review of 114 pregnant women
with COVID-19 infection, which concluded that the maternal
and perinatal outcomes appeared similar to the general
obstetric population [10]. In contrast, another systematic
review evaluating pregnancy outcomes in 79 women with
COVID-19 infection suggested higher rates of preterm birth
before 37 and 34 weeks (41.1 and 15 percent, respectively),
premature rupture of membranes (18.8 percent) and
preeclampsia (13.6 percent) [13]. Similarly, 17 percent of those
with COVID-19 infection in pregnancy included in the UKOSS
study delivered before 37 weeks compared to only 8 percent in
those without [6]. Although the association between COVID-19
infection in pregnancy and adverse outcomes remains to be
determined, there is a well-established relationship between
other viral pneumonias and pre-term birth and/or premature
rupture of membranes [3,14]. Therefore, It is possible that as
the pandemic evolves and the quality of evidence improves, a
similar association with COVID-19 may emerge. Furthermore,
it remains unknown as to the impact of COVID-19 infection
when occurring early in pregnancy due to the lack of first
trimester data.

Higher rates of Fetal Growth Restriction (FGR) have not so
far been reported with COVID-19. However, in one case series
and one systematic review that evaluated outcomes of
pregnancies complicated by SARS, a significantly higher
incidence of FGR was demonstrated with rates of 16.6 and
18.5 percent, respectively [4,13]. Based on this data and until
more evidence is available for COVID-19, ISUOG recommend 2
to 4 weekly fetal ultrasound assessment [9] and FIGO [8]
recommend monthly. The RCOG does not make any
recommendation as to the frequency of ultrasound
assessment in women with COVID-19 infection in pregnancy
but states that, during the pandemic, non-routine growth
scans that are not guidance-based should be kept to a
minimum [7].

Outside of pregnancy, women of black racial origin have a 4-
fold increase in the risk of death from COVID-19 when
compared to their white counterparts [15]. A number of
theories have been proposed to account for this trend. These
include genetic, health and socioeconomic disparities leading
to increased exposure and susceptibility to COVID-19 infection

in those of black racial origin such as a higher prevalence of
hypertension and diabetes [16] or ethnic variations in the
expression of angiotensin converting enzyme 2, the host
receptor of SARS-CoV-2 [17]. Similarly, in pregnancy, COVID-19
appears to have a more severe impact on those of black and
ethnic minority with an almost 4-fold increase (OR 3.67, 95%CI
2.55-5.28) in the risk of needing hospital admission even after
adjustment for body mass index, co-morbidities, age and
geographical location [6]. Prior to the pandemic, pregnant
women of black racial origin were already disproportionately
represented amongst those who died with a 5-fold increase in
the risk of death [18]. In recognition of this, the RCOG
guidelines recommend that pregnant women of black and
ethnic minority background and clinicians should have a much
lower threshold to escalate care should there be concerns
regarding their health [7].

To minimize the risk of transmission to other pregnant
women and healthcare providers, any scheduled antenatal
appointments in women with COVID-19 infection should be
delayed until after the period of self-isolation. If obstetric or
midwifery appointments are deemed necessary and cannot be
carried out virtually, then all guidelines recommend that those
appointments are kept to the end of the day and that staff are
notified of the need to wear Personal Protection Equipment
(PPE) with subsequent deep cleaning of the room and any
equipment utilized [7-9]. There is no evidence for the above
recommendations regarding antenatal appointments but are
largely based on expert opinion.

Intra-partum care of women with covid-19
infection

COVID-19 itself is not an indication for delivery [19].
However, the advice for the timing of delivery and the intra-
partum care of women with COVID-19 infection should be
determined by their clinical status [19]. RCOG recommend that
if the symptoms are mild then standard practice guidelines
prevail regarding the management of the latent phase of
labour at home [7].

In the existing literature, the caesarean section rate in
pregnant women with COVID-19 infection is between 69.4 and
91 percent [10,11,13,20]. The indications, where reported, are
mostly due to maternal condition, premature rupture of
membranes, preeclampsia, fetal distress or unknown risk of
intra-partum vertical transmission with vaginal delivery
[10,13,20]. Despite this, all guidelines agree that vaginal
delivery is not contra-indicated in women with COVID-19
infection and that caesarean section should only be performed
for the usual indications [7-9]. ISUOG and FIGO state that there
should be a lower threshold for expediting delivery because of
the risk of fetal distress and deterioration in maternal
condition [8,9].

Continuous fetal monitoring is recommended by all clinical
guidelines. Evidence from case series and two systematic
reviews suggest a rate of up to 43 percent of intrauterine fetal
distress occurring during the active labour in women with
COVID-19 infection [10,12,13]. The place of birth is
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recommended to be a negative pressure isolation room as per
FIGO and ISUOG guidelines or, in the absence of a negative
pressure ventilation system, an isolation room as per RCOG
guidelines [7-9].

For healthcare professionals caring for all women with
COVID-19 infection in the second or third stage of labour,
ISUOG and FIGO advise on the use of a fit-tested N95 mask,
FFP2 or equivalent standard respirator, eye protection,
disposable fluid resistant gown and double gloves [8,9]. The
RCOG recommend the use of a fluid resistant surgical mask,
eye protection, disposal fluid resistant gown and single gloves
with the respirator masks being reserved for aerosol
generating procedures [7]. Respirator masks such as the N95
are designed to fit tightly to the wearers face and prevent the
inhalation of small-aerosolized particles [21]. On the other
hand, surgical masks fit loosely to the wearers face and
prevent facial contact with large droplets but do not reliably
prevent inhalation of small-aerosolized particles [21].
Respiratory viruses such as SARS-COV-2 are primarily
transmitted through hand to face contact with large
respiratory droplets [1]. Studies have not demonstrated any
difference between surgical and N95 masks in the prevention
of droplet transmission of other similar respiratory viruses
such as influenza [21]. In the absence of evidence to suggest
that the second stage of labour generates aerosolized
particles, the RCOG consider the surgical mask to be adequate
for droplet/contact precaution and, thus, offer sufficient
protection for healthcare professionals offering intra-partum
care to those with COVID-19 infection [7].

The use of antenatal steroids for fetal lung maturation has
also been debated. The routine use of systemic steroids in the
setting of viral pneumonia has previously been associated with
increased maternal morbidity [22]. One study has
demonstrated delayed virus clearance with the administration
of steroids and MERS [23]. Finally and specifically with
COVID-19, there is a relationship between steroid use and
increased mortality (RR=2.11, 95%CI=1.13-3.94, P=0.0190)
[24]. However, in general, these studies do not control for
baseline morbidity and the course of steroids was longer than
the 2-day course given for fetal lung maturity. Currently, the
RCOG recommend that antenatal steroids should be given
even in the context of COVID-19 when indicated such as in the
event of preterm labour [7]. In contrast, the ISUOG and FIGO
guidelines urge caution in the use of antenatal steroids in
women with COVID-19 infection and recommend close liaison
with a specialist in maternal-fetal medicine [8,9]. This is
because the absolute benefit of antenatal steroids reduces
with advancing gestational age, is partly influenced on the
presence of FGR and warrants careful evaluation of the
maternal condition prior to them being given [25].

All guidelines unanimously agree on the safety of regional
anaesthesia for the purpose of analgesia in labour in women
with COVID-19. RCOG advice that the use of epidural in labour
is recommended for women with COVID-19 to minimize the
need for general anaesthetic, an aerosol generating
procedure, should emergency delivery be indicated [7-9].
Shortening of the second stage may be required with the use

of an instrumental delivery as per ISUOG, FIGO and RCOG
guidelines due to the mother’s respiratory status and potential
for exhaustion [7-9].

Post-delivery/neonatal management of women
with covid-19 infection

Delayed clamping of the umbilical cord remains a
controversial issue. ISUOG and FIGO guidelines both
recommend prompt clamping of the cord and transfer of the
neonate to the resuscitation area for evaluation by the
pediatric team [8,9]. In contrast and in recognition of the lack
of evidence to suggest otherwise, the RCOG continue to
recommend delayed cord clamping [7]. According to WHO,
delayed cord clamping is highly unlikely to increase the risk of
vertical transmission of pathogens even in the context of
maternal infection [26]. Furthermore, to date, no positive RT-
PCR results have been found in the amniotic fluid, placenta or
cord blood of the studied population. In the UKOSS cohort, 6
infants born to 244 women hospitalized with COVID-19
infection tested positive for SARS-COV-2 RNA, with only one
infant requiring admission to the neonatal intensive care unit.
Another systematic review including 256 infants born to
women with COVID-19 infection reported only 4 who were RT-
PCR positive for SARS-COV-2 RNA within the first 36 hours of
birth [11]. Again, samples from their cord blood, placenta and
amniotic fluid were all negative and all 4 infants had an
uncomplicated recovery. Therefore, there is no conclusive
evidence at present of fetal infection via intrauterine vertical
transmission. Considering the well-known clinical benefits to
the neonate of delayed cord clamping, there is some concern
amongst experts that recommending otherwise in women
with COVID-19 in the absence of sufficient evidence could be
harmful. 

Discussion
There is currently limited evidence regarding the safety of

breastfeeding and the need for mother-baby separation. In
view of this, all guidelines advise against universal isolation of
neonates born to mothers with COVID-19 infection and that it
may only be appropriate if the mother is critically ill. An
alternative to separation suggested by FIGO and ISUOG
guidelines is ‘co-rooming’ where the baby’s cot is kept at least
2 meters from the mothers bed [8,9]. The main concern of
breastfeeding is the risk of transmitting SARS-COV-2 from the
mother to the baby via respiratory droplets rather than the
breast milk itself. All samples of breast milk have so far tested
negative for SARS-COV-2 [11]. The RCOG, ISUOG and FIGO
guidelines all advise that those who wish to breast feed,
should the maternal condition allow, continue to do so.
However, precautions should be taken such as hand washing
and the use of a surgical mask by the mother to prevent viral
spread to the baby [7-9].

The highest risk of Venous Thromboembolism (VTE) is
during the first six weeks of the postnatal period with a 12-fold
increase compared to the non-pregnant, non-postpartum
population [27]. Furthermore, emerging evidence shows that
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COVID-19 is associated with significant coagulopathy namely
disseminated intravascular coagulation leading to VTE [28].
Although the risk remains highest in those who are critically
unwell, representing only about 5 percent of the population
with COVID-19, the impact on VTE risk in those with mild to
moderate disease remains unknown [28]. Thus, the RCOG
recommend that, following birth, all women with COVID-19
infection should be discharged with at least 10 days of
treatment with low molecular weight heparin or longer should
additional risk factors be present [7].

Conclusion
In conclusion, heterogeneity exists amongst the current

guidance published by national and international bodies in the
management of COVID-19 infection in pregnancy. This is likely
a reflection of limitations in the existing evidence due to the
novelty of the disease or variations in healthcare settings and
resources available. However, effort should be taken to
coordinate the response to COVID-19 in our pregnant
population to ensure optimal provision of care during this
pandemic and allow for better extrapolation of data in the
long-term.
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