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a b s t r a c t

Pregnant women and neonates are often categorised as being at
high risk during the coronavirus disease-2019 (COVID-19)
pandemic. Numerous studies have demonstrated that the charac-
teristics of COVID-19 disease in pregnant women and non-
pregnant women are very similar. However, pregnant women
with COVID-19 in the third trimester are more likely than their
non-pregnant counterparts to require intensive care, though this
may reflect a lower threshold for intervention in pregnant women
rather than more serious disease. Compared with pregnant
women without COVID-19, pregnant women with symptomatic
COVID-19 requiring admission to hospital have worse maternal
outcomes, including death, although the absolute risk remains
very low. Outcomes of neonates born to women positive for
COVID-19 are generally very good, though iatrogenic preterm birth
is more common. Findings from these studies highlight the need
for further monitoring of the outcomes of pregnant and post-
partum women according to trimester during this pandemic.
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Introduction

The global number of cases of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) rose
exponentially in 2020. As of 6th March 2021, there have been over 116 million cases and over 2.5
million deaths caused by coronavirus disease-2019 (COVID-19) [1]. The United Kingdom (UK) has faced
a total of over 400,000 hospitalisations and over 122,000 deaths since March 2020 due to this disease
[2]. It has become clear that this virus poses a particular threat to vulnerable individuals, including the
elderly, immunosuppressed, those with certain pre-existing morbidities, and those from a Black Asian
or Minority Ethnic (BAME) background; pregnant women may also be at increased risk, particularly in
the third trimester [3]. In general, pregnant women are particularly susceptible to respiratory patho-
gens due to immunological and physical changes, which include changes to T lymphocyte immunity, a
decrease in lung capacity and a decrease in functional residual capacity [4]. Initially, pregnant women
were also considered a high-risk group due to concerns about the potential effect of COVID-19 on their
babies, either in utero or in the neonatal period [5]. As new evidence accumulated exponentially, a
clearer picture of how COVID-19 impacts pregnancy outcomes has crystallised. This reviewwill explore
the effect of COVID-19 on pregnant women and their babies.

Effect of COVID-19 in pregnant women

When assessing the effects of COVID-19 in pregnancy, it is important to distinguish studies
comparing pregnant women with COVID-19 and non-pregnant women with COVID-19, from those
studies comparing pregnant womenwith andwithout COVID-19. The former address the question as to
whether pregnancy increases the risk of adverse outcomes in womenwho have the disease. The latter
addresses the question as to whether contracting the disease during pregnancy increases the risk of
adverse outcomes.

Early reports from China, the epicentre of the pandemic, initially suggested that pregnant women
were not at an increased risk of COVID-19-related complications as compared to the general population
[6]. Further case reports from countries such as the United States (US) [7] and Iran [8] produced
contradictory evidence, with some reports that described women who required invasive mechanical
ventilation and at an increased risk of death. Since then, further large-scale studies have added more
robust evidence to these preliminary findings, though definitive answers to many of these questions
are still awaited.

A prospective study from the UK found that the clinical symptoms of COVID-19 in pregnant women
were similar to the cases reported from China and the US [9]. Pregnant women reported symptoms of
fever, cough and breathlessness [10]. A recent systematic review reported that the most common
symptoms were fever and cough (40% and 39%, respectively) [11]. This review of 11,432 women noted
that pregnant and recently pregnant women were more likely to remain asymptomatic when
compared with non-pregnant individuals [11]. Additionally, compared to non-pregnant women,
pregnant women are less likely to report symptoms of fever and myalgia [11]. Similarly, another sys-
tematic review that investigated maternal outcomes discovered that pregnant women are less likely to
present with cough, sore throat, fatigue, headaches and diarrhoea as compared to adult non-pregnant
women [12]. These consistent observations suggest that the presentation of COVID-19 is comparable
among pregnant and non-pregnant women, but asymptomatic disease may even be more common in
pregnancy.

Pneumonia is one of the most common sequelae of COVID-19 in pregnant women [13]. Its pre-
sentation in pregnancy is similar to that seen in the non-pregnant adult population [14]. A meta-
analysis concluded that most women had mild to moderate COVID-19 pneumonia [14]; neverthe-
less, severe pneumonia is one of the leading causes of hospital admission in pregnant women [15]. An
early caseecontrol study from China suggested that chest CT evidence of pneumonia was common
(94%) in pregnant women with confirmed COVID-19, even though most were asymptomatic of
pneumonia upon admission to hospital [16]. However, it seems unusual for such patients to progress to
acute respiratory distress syndrome [17]. Another study of the presentation of pneumonia found that,
in those with confirmed COVID-19, pleural effusions were seen more often in pregnant than in non-
pregnant women [18].
126



M. Elsaddig, A. Khalil Best Practice & Research Clinical Obstetrics and Gynaecology 73 (2021) 125e136
Although many studies have confirmed that the majority of pregnant women infected with SARS-
CoV-2 are asymptomatic, COVID-19 symptoms in pregnancy can range frommild to severe and critical
disease, which cause acute respiratory distress syndrome and other complications such as pulmonary
embolus and acute coronary syndrome. Severe illness due to COVID-19 has been reflected by the
increased hospitalisation of pregnant women. In June 2020, the Centers for Disease Control and Pre-
vention (CDC) reported that in thosewith COVID-19, 31.5% of pregnant women required hospitalisation
when compared with 5.8% of non-pregnant women [19], though it is possible that this reflects greater
caution to be taken in the management of pregnant women rather than more serious disease. The
PregCOV-19 Living Systematic Review Consortium reported that pregnant women with COVID-19 are
more likely to be admitted to intensive care (ICU) (OR 1.62, 95% CI 1.33e1.96) and require invasive
ventilation (OR 1.88, 95% CI 1.36e2.60) as compared to non-pregnant women with COVID-19 [11]. In
addition, a US study published in January 2021 that compared 22 pregnant womenwith symptomatic
COVID-19 to 240 non-pregnant controls found that pregnant women were more likely to have severe
COVID-19 [20].

The question of whether pregnant womenwho contract COVID-19 are at an increased risk of death
as compared to their non-pregnant peers remains controversial. The US CDC reported that the risk of
death is 70% higher in pregnant women than in non-pregnant women [19]. However, this study has its
limitations; for example, pregnancy status was not reported for around half of the women included.
ICU admission and mortality rates should be interpreted with caution due to the lower threshold for
ICU admission in pregnant women than in non-pregnant women [21e23]. The absolute risk of
maternal death remains low; for example, in the UK the risk of death associated with COVID-19 is 2.2
per 100,000 maternities.

Various studies have identified risk factors related to the prevalence of COVID-19 and severe disease
in pregnant women. A multicentre retrospective cohort study found that Hispanic women are over-
represented in pregnant women diagnosed with COVID-19 [24]. Another study reported that preg-
nant women with COVID-19 were more likely to be Black or Hispanic [22]. A US study confirmed that
women of BAME background are more likely to suffer pregnancy complications from COVID-19 and
require general anaesthesia [23]. These studies also identified a higher prevalence of co-morbidities in
pregnant womenwith COVID-19 than in pregnant womenwithout COVID-19. Possible explanations for
the greater severity of COVID-19 and its pregnancy complications in BAME women have been pro-
posed. Vitamin D deficiency, more commonly observed among the BAME population, has been asso-
ciated with poor COVID-19 outcomes [25]; thus, the UK recommends vitamin D supplementation to all
pregnant women [26]. The incidence of high BMI and pre-existing co-morbidities such as diabetes and
chronic hypertension is also higher in certain BAME communities; these are factors known to increase
the risk of severe COVID-19 [11,22,27]. An association with socio-economic status may also play a role.

Although a single-centre study from Brazil identified higher gestational age as a protective factor
against severe or critical COVID-19 [28], such small studies are clearly contradicted by the large body of
evidence outlined above suggesting that the third trimester is the time of greatest risk [29]. In general,
the factors that increase the risk of severe COVID-19 in pregnant womenmirror those that cause severe
disease in the general population [30]. The association between pregnant women from BAME back-
grounds and severe COVID-19 echoes multiple pre-pandemic reports that women from a BAME
background have higher maternal morbidity and mortality rates than white women [31].

Effect of COVID-19 on pregnancy outcomes

Data on the complications of pregnancy associated with COVID-19 have also been accumulating
(Fig. 1). Small studies suggest that pre-eclampsia is associated with severe COVID-19 [32]. However,
further research is required to differentiate the presentation of pre-eclampsia fromworseningCOVID-19
[32]. The association of COVID-19 with haemostatic and thromboembolic complications is well-
recognised in the general population. Pregnancy is a prothrombotic state; it is likely that COVID-19
exacerbates the already increased risk of thromboembolic complications in pregnancy [33]. A recent
systematic review, including 1630 pregnant womenwith confirmed COVID-19 reported that 15women
were diagnosed with coagulopathy, thromboembolic disease, deep vein thrombosis or disseminated
intravascular coagulopathy, suggesting that COVID-19 increases the risk of these pathologies [33].
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Similarly, another study reported that the rates of venous thromboembolism andmyocardial infarction
werehigher inpregnantwomenwith COVID-19 thanpregnantwomenwithout COVID-19 [22]. Thismay
explain the possible increased maternal mortality rate associated with COVID-19 and highlights the
importance of early thromboprophylaxis. However, a study that compares haemorrhage-related out-
comes in pregnant women with and without COVID-19 found that blood loss and rates of obstetric
haemorrhage were not higher in pregnant womenwith COVID-19 [23].

Numerous case reports, cohort studies and more recently, systematic reviews have investigated the
effect of COVID-19 on pregnancy outcomes, which includes caesarean section, miscarriage, preterm
birth, stillbirth and fetal anomaly.

Maternal COVID-19 is associated with an increased rate of caesarean delivery. A study in Wuhan,
China, which compares pregnant women with confirmed COVID-19 and pregnant women without
COVID-19 reported an increased risk of caesarean section in those with COVID-19 (OR 3.34 and 95% CI
1.60e7.00) [34]. Indications for caesarean section included worsening COVID-19 symptoms such as
maternal breathlessness [34]. In contrast, an early retrospective comparison of deliverymethods found
no significant difference between pregnant women with and without COVID-19 [35]. As a whole,
however, studies indicate that caesarean section rates are higher in women with COVID-19 - a large-
scale systematic review found an OR of 3 (95% CI: 2e5) [12]. In that review, the indication for
caesarean section in 55.9% of cases was COVID-19 pneumonia [36]. The increased rate of caesarean
section may be explained by the direct effect of COVID-19 on maternal health but also by an increased
incidence of pathology indirectly caused by COVID-19. For example, a study from China suggested that
excess gestational weight gain associated with reduced physical activity during the pandemic has led
to an increase in caesarean sections [37]. There may be an increased rate of fetal distress during labour
in women with COVID-19. A prospective study recorded that COVID-19 was not associated with pre-
term premature rupture of the membranes (aRR: 0.19, 95% CI: 0.02, 2.20 and p ¼ 0.186), a possible
indication for caesarean delivery [38]. Taking all of this evidence together, it seems likely that the
primary cause of the higher caesarean section rate in thosewith COVID-19 is theworsening of maternal
COVID-19 symptoms.

Although data suggest that caesarean section rates are higher in womenwith confirmed COVID-19,
nevertheless these rates vary widely from country to country. A meta-analysis observed that the
caesarean section rate, as well as adverse pregnancy outcomes, were considerably higher in Chinese
studies (91% and 21%, respectively) than in European (38% and 19%) and American studies (40% and
15%) [39]. This may be related to the time period during which these studies were carried out,
particularly if data collection occurred during the peaks of the pandemic or early in the pandemic when
obstetricians on a steep learning curve might have had a lower threshold for delivering by caesarean
section.

Caesarean delivery rates in symptomatic and asymptomatic women positive for SARS-CoV-2 were
also explored in a prospective cohort study. Caesarean delivery rates were higher in symptomatic
women with COVID-19 (46.7%), 45.5% in asymptomatic COVID-19 and 30.9% in pregnant women
without COVID-19 [40]. The study notes that the increase in caesarean delivery rate may be associated
with intrapartum fever related to COVID-19 being treated as chorioamnionitis, an indication for
caesarean delivery in some cases [40].

Maternal COVID-19 has been linked with iatrogenic preterm birth due to the maternal indications
described above in relation to caesarean section and also for intrauterine fetal distress. The PregCOV-19
Living Systematic Review reported a risk of preterm birth in pregnant women of approximately 17%,
the majority (94%) of which were iatrogenic. A UK Obstetric Surveillance System (UKOSS) study
confirmed that preterm births were more common in women with COVID-19; 19% of symptomatic
pregnant women and 9% of asymptomatic pregnant women with the disease gave birth before 37
weeks of gestation [41]. When comparing data with a historical cohort of pregnant women without
COVID-19, women with symptomatic COVID-19 were more likely to give birth before 32 weeks of
gestation (adjusted OR [aOR] 3.98 and 95% CI 1.48e10.70) and before 37 weeks of gestation (aOR 1.87
and 95% CI 1.23e2.85) [41]. Additionally, pregnant women from a BAME background are more likely to
deliver preterm [23]. Although some smaller case studies described contradictory results suggesting no
significant differences, larger cohort studies [34], systematic reviews andmeta-analysis all reached the
same conclusion [12], confirming the relationship between COVID-19 and iatrogenic preterm birth.
129



M. Elsaddig, A. Khalil Best Practice & Research Clinical Obstetrics and Gynaecology 73 (2021) 125e136
Although the absolute rate of preterm birth varies between countries, with American studies that
demonstrated lower rates (12%) than European (19%) and Chinese studies (17%), the effect of COVID-19
is consistent [39].

Unlike prematurity, there is currently no evidence to suggest that fetal growth restriction is a
consequence of COVID-19. Two COVID-19 pregnancy registries reported that the number of neonates
small for gestational age was similar to historical US and UK data [42]. This is despite fears early in the
pandemic that COVID-19 might lead to fetal growth restriction, based largely on the knowledge that
SARS, another coronavirus disease, can affect fetal growth [43]. However, one large systematic review
of over 129,000 pregnant women found that low birth weight was more common in thosewith COVID-
19 than in those without COVID-19 [12]. A study protocol that investigates pregnancy and neonatal
outcomes estimates that in a sample size of 500, the proportion of small for gestational age neonates
will be 15% (±2.9) as compared to the pre-COVID-19 incidence of 10% [44].

A comparison between stillbirth rates during the pandemic when compared with pre-pandemic
suggests a possible increase. A small single-centre study from the UK reported an increase in the
stillbirth rate during the pandemic (9.31 per 1000 births) as compared to before the pandemic (2.38 per
1000 births) [45]. None of thewomen suffering a stillbirth had COVID-19; therefore, these findingsmay
reflect the changes made to the provision of maternity services rather than a direct effect of the virus.
However, the Office for National Statistics provided reassurance when it described a decrease in the
stillbirth rate in England and Wales from 4.0 stillbirths per 1000 (2019) to 3.9 per 1000 (Januar-
yeSeptember 2020) [46]. This is a continuation of the long-standing trend of decreasing rates of
stillbirth in the UK [46].

During the initial wave of the COVID-19 pandemic, changes to maternity services were made with
the aim to reduce the risk of infection among both pregnant women and healthcare staff [47]. The
consequences of these changes are still being investigated. Surveys in the UK have shown that in April
2020, both antenatal and post-natal consultations were carried out online, possibly reducing the
chance of detecting fetal abnormalities [47]. A study in China reported that COVID-19 has madewomen
reluctant to attend hospital appointments when indicated. There was a significantly higher percentage
of ‘never attending’ prenatal appointments reported by women living in areas with more confirmed
cases of COVID-19 (8.9%) than by women living in areas with lower confirmed cases (2.3%) [37]. There
have also been changes in the procedures to screen for fetal growth restriction and gestational diabetes
[47,48]. In the UK, women have expressed anxiety about the changes to antenatal and intrapartum
services [49]. These changes were thought to be barriers to diagnosing maternal or fetal abnormalities,
possibly contributing to a rise in adverse outcomes. In contrast, a retrospective review of statistics from
a large maternity unit in Dublin, Ireland, reported that service modification during the pandemic did
not negatively impact maternal or neonatal outcomes, including stillbirth [50].

The recent PregCOV-19 Living Systematic Review showed no increase in stillbirth among women
with COVID-19. Another systematic review reported the rates of stillbirth as less than 2.5% [51].
Comparisons in these outcomes have also been made between pregnant women with and without
confirmed COVID-19. A multicentre study reported no statistical difference in stillbirth between the
two groups [24]. A similar study in the US made similar observations and found no stillbirths in the
population of pregnant women with confirmed COVID-19. These findings suggest that COVID-19 itself
does not increase the risk of stillbirth.

Effect of COVID-19 on neonatal outcomes

A summary of the key neonatal outcomes is provided in Fig. 2. Although women with COVID-19
were more likely to require intensive care and mechanical ventilation, neonates born to mothers
with COVID-19 show milder manifestations of the disease [52]. A large study in India reported that 7
out of 65 neonates tested positive for COVID-19, six of which were asymptomatic [53]. A large meta-
analysis found that most neonates born to mothers with confirmed COVID-19 did not exhibit any
clinical signs of SARS-CoV-2 infection [54]. A minority (42.3%) of neonates had dyspnoea and 19.1% had
a fever [54]. Moreover, neonates are less likely to experience complications or spend time in intensive
care. AUK prospective study found that, of the small number of neonates testing positive for SARS-CoV-
2, 88% were discharged home [55]. When comparing neonatal outcomes in pregnant womenwith and
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without COVID-19, there was no significant difference in the risk of neonatal respiratory morbidity
(21.8% vs 19.6% and P ¼ 0.692) [56]. Birth outcomes such as neonatal asphyxia were investigated; no
statistical difference was found between pregnant womenwith and without confirmed COVID-19 [34].

While a rise in cases of prematurity and low birth weight due to COVID-19 have been reported, as
described above, a study collecting data from Japanese acute care hospitals found that there has been a
decline in the number of neonatal intensive care unit admissions and neonatal resuscitations during
the pandemic [57]. The authors hypothesise that travel bans and a greater emphasis on infection
prevention and control measuresmay have produced a secondary positive effect on neonatal outcomes
during COVID-19 [57]. In the UK, a UKOSS study reported that 19% of neonates born to mothers with
confirmed COVID-19 were admitted to the neonatal unit. However, the indications for admission were
not specified so many of these admissions may have been unrelated to COVID-19 [25]. A systematic
review found that neonates born to mothers who were confirmed COVID-19 positive were at an
increased risk of admission as compared to mothers testing negative [11]. However, without the
ascertainment of the indications for admission, it is difficult to decipher the true impact of COVID-19 on
neonatal admissions. In summary, it seems that the risk of admission to the neonatal unit due to
COVID-19 is low in babies born to mothers with the illness, and the overwhelming majority of those
few affected have a very mild illness.

Another obstetric outcome addressed in the literature is fetal distress. A meta-analysis that
investigated pregnancy outcomes found that 5.3% (15/238) of neonates were delivered because of fetal
distress [58]. When neonatal outcomes were compared between pregnant women with and without
confirmed COVID-19, no difference in the proportion with APGAR scores below 7 at 5 min of age was
found [24], which suggests that COVID-19 does not increase respiratory distress in neonates.

Neonatal death rates have also remained relatively low during the pandemic. Of 2837 babies in the
PregCOV-19 Living Systematic Review, there were six neonatal deaths, which suggest a very low risk of
neonatal death in those born towomenwith COVID-19. Another systemic review reported the neonatal
mortality rate as less than 3%, with no deaths associated with neonatal SARS-CoV-2 infection [51]. A
larger meta-analysis found that the rate of neonatal death was 0.6% [58].

In spite of over 116 million COVID-19 cases worldwide, there has been no reported increase in the
incidence of congenital anomalies. With growing evidence that vertical transmission of SARS-CoV-2 is
rare, the likelihood that congenital anomalies can be caused by COVID-19 is low [59]. Small case studies
have reported anomalies such as congenital pulmonary airway malformation, cleft palate and char-
acteristics of Down Syndrome associated with maternal COVID-19 [60]. Collectively, however, these
studies do not suggest an increased risk of congenital defects in the neonates of mothers infected with
this virus [61].

Although no increase in the rate of congenital anomalies caused by COVID-19 has been observed,
researchers are already investigating the pathogenesis of SARS-CoV-2 to explore whether there is any
mechanism by which it may potentially cause congenital birth defects. Thus far, the published liter-
ature indicates that SARS-CoV-2 can cross the blood-brain barrier, raising the possibility that it could
contribute to the pathogenesis of neural tube defects [60]. The medications used to treat COVID-19 are
very unlikely to increase the risk of birth defects or preterm birth. Moreover, a study that investigated
the impact of paternal intake of COVID-19 medications, such as prednisolone and hydroxychloroquine,
on the risk of birth defects found no association [62].

The role of COVID-19 on rates of miscarriage is difficult to assess because of insufficient evidence in
large cohort studies and systematic reviews. Additionally, many studies have not reported their out-
comes by trimester, making findings difficult to evaluate. In smaller case reports where miscarriage in
womenwith COVID-19 was recorded, all miscarriages occurred in the second or third trimester [51]. In
a retrospective study in France, approximately 2% of women experienced a miscarriage [63]. Although
other types of coronavirus, such as Middle East Respiratory Syndrome (MERS) and SARS, have been
linked with an increased risk of miscarriage, COVID-19 has not [64].

A recent systematic review of all coronavirus-related illnesses (including Middle East Respiratory
Syndrome and SARS) found that the risk of miscarriage and other perinatal outcomes was higher than
the risk in non-infected pregnant women [65]. However, the study included very few studies related to
SARS-CoV-2. Therefore, further research into the effect of COVID-19 on miscarriage specifically is
needed. Although there is insufficient evidence available to comment clearly on the risk of miscarriage,
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risk factors related to miscarriage have been discussed in the literature. A study that investigated the
effect of the stressful COVID-19 pandemic environment on early pregnancy concluded that in
asymptomatic pregnant women, the COVID-19 environment did not seem to affect first trimester
miscarriage rates [66].

While the stressful pandemic environment has not affected the rates of spontaneous miscarriage,
data from the UK Office for National Statistics shows an increase in the number of terminations of
pregnancy carried out during the pandemic. In April 2020, the height of the first peak of the pandemic
in the UK, there were over 4500 more terminations than in April 2019 [67]. Self-isolation, along with
stress and fear of this unknown but significant disease, may have caused women to experience eco-
nomic stress and health concerns related to the pandemic [68].

A large-scale longitudinal survey carried out in Sweden revealed that, at the beginning of the
pandemic, pregnant women experienced a considerable increase inworries regarding their own health
and that of their child. These worries persisted at higher levels than usual throughout the pandemic
[69]. Such feelings may have contributed to the increase in terminations seen during the COVID-19
pandemic.

Postpartum outcomes

It is known that COVID-19 is a major contributor to stress in pregnant women; this can hinder the
process of postpartum adjustment [70]. A higher acute stress response associated with COVID-19 was
found to be associated with less bonding with the infant as well as breastfeeding issues [70]. This
highlights the importance to provide an increased level of support to pregnant women during the
pandemic.

Summary

Current research indicates that the clinical presentation of COVID-19 in pregnant women resembles
that of non-pregnant women, which generally includes a mild cough, breathlessness and fever.
Pregnant women aremore likely to remain asymptomatic than non-pregnant women and yet are more
likely to be admitted to ICU. However, this may be due to a lower threshold for ICU admission in unwell
pregnant womenwith COVID-19. Risk factors for severe disease mirror those in the general population
and include diabetes, chronic hypertension, obesity and BAME background. Caesarean section rates
among pregnant women with COVID-19 are higher than in those without COVID-19. Studies also
demonstrate a higher frequency of preterm births among women with COVID-19; the majority are
iatrogenic, most likely related to the deterioration in maternal disease.

The clinical application of these findings is already apparent. New recommendations regarding the
care of pregnant and post-partumwomenwere put in place, including multidisciplinary care and daily
review, providing specific advice for pregnant women with COVID-19 regarding their risk of deterio-
ration and addressing mental health concerns. Finally, pregnant women should not be excluded from
clinical trials unless there is a clear contraindication. In return, this will increase the understanding of
the effects of COVID-19 therapies on pregnant women and their outcomes.
Practice points

1. In general, COVID-19 follows a similar course in pregnant and non-pregnant women, though
pregnant women may be more likely to require ICU admission in the third trimester.

2. It is important to implement amultidisciplinary approachwhen caring for pregnant and post-
partum women with COVID-19, and to provide specific advice to reduce the risk of compli-
cations and ICU admission.

3. Pregnant women should be considered for inclusion in clinical drug trials unless there are
clear contraindications to gain further understanding of the effects of these therapies on
pregnancy outcomes.
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Research agenda

� Further research on the impact of COVID-19 on post-partum outcomes.
� Investigation of any prolonged signs and symptoms after SARS-CoV-2 infection (long
COVID’) in pregnant and post-partum women.

� Collection of data on pregnancy outcomes according to trimester, including miscarriage,
stillbirth and fetal growth restriction. Outcomes should be compared between pregnant
women with and without COVID-19.

� Indications for ICU admission and mode of delivery must be recorded to ascertain the rela-
tionship of COVID-19 with these outcomes.
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