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Abstract: The novel coronavirus disease 2019 (COVID-19)
pandemic is causing concern also for the management
and outcome of COVID-19-positive pregnant women and
their offspring, as reported cases are rare. Current evidence suggests the association of COVID-19 infection in
pregnancy with both severe maternal morbidity requiring
intensive care and perinatal complications (preterm birth
with consequent neonatal morbidity and even perinatal
death). Most of the reported cases focused specifically on
the maternal outcomes and possible vertical transmission, but less attention has been paid to fetus as a patient
in such pregnancies. The use of antenatal steroids and
fetal neuroprotection with magnesium sulfate is clearly
underreported. Several recently issued guidelines suggest
lowering the upper gestational age for antenatal steroid
administration and also advocate extreme caution or even
restraining from the use of magnesium sulfate. Also, the
rate of cesarean deliveries among COVID-19 women is
unacceptably high. Here we provide arguments for NOT
changing the existing guidelines and caution against
cesarean delivery that was the prevalent delivery mode in
the reported cases and case series.
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Background
The novel coronavirus disease 2019 (COVID-19) pandemic
is causing concern and rapid adjustment within the field
of obstetrics and fetal medicine. Current evidence suggests the association of COVID-19 infection in pregnancy
with both severe maternal morbidity requiring intensive
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care and perinatal complications (preterm birth with consequent neonatal morbidity and even perinatal death).
While most of the reported cases focused specifically on
the maternal outcomes and possible vertical transmission, less attention has been paid to fetus as a patient in
such pregnancies. For example, majority of publications
are systematically lacking data on antenatal steroid use
and fetal neuroprotection which are the cornerstones
of the antenatal interventions for the improvement of
outcome in premature delivery, frequently associated with
COVID-19 infection. Also, changes to existing guidelines
concerning antenatal interventions caused by COVID-19
pandemic are more rule than exception with scarce or no
evidence-based approach for such adjustments.

Antenatal steroids
The use of antenatal steroids for the fetal lung maturation is
a mainstay of therapy for women with anticipated preterm
birth. The concern about the impact of antenatal steroid
use on the outcome of critically ill patients with COVID-19
infection raised after several studies demonstrated that
outcomes are worse for patients with COVID-19 infection
with corticosteroid use [1, 2]. However, these studies were
unable to control for underlying medical comorbidities,
ventilation, or intensive care unit (ICU) status and no
pregnant women were included. It is also unclear from
the published results whether the steroids were given
because the baseline condition of the critically ill patients
was worse or if the steroid treatment was the cause of
worse outcomes. Also, the dosage of steroids in an ICU
setting is usually different than for obstetric indications
regarding acceleration of intrauterine fetal lung maturation. For example, the typical obstetrical dosing of betamethasone in methylprednisolone equivalents is 60 mg
and is similar to those reported. However, the duration
of reported treatment was long (4–11 days of treatment).
Therefore, the typical antenatal steroid treatment used in
pregnant women (24 mg of betamethasone in two divided
doses 24 h apart intramuscularly) uses roughly one-fourth
to one-tenth of the dosage used in these publications. This
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issue has been clearly discussed in the recent publication by McIntosh [3]. Translation of these results into the
obstetrics, making assumptions and unjustified adjustments of the guidelines and lowering the gestational age
for the administration of antenatal steroids may be potentially harmful.
It has to be acknowledged that the number of mothers
needed to treat with corticosteroids to prevent one neonatal death is six at 23–24 weeks but can increase to
798 women at 34 weeks [4]. However, 8% of all deliveries occur in the late preterm period. Thus, the potential
public health and economic effects of decreasing the rate
of complications associated with late prematurity by the
administration of antenatal steroids are considerable.
A randomized trial demonstrated that administration of
betamethasone to women at risk for late preterm delivery
significantly reduced the rate of neonatal respiratory complications [5].

Delivery mode
The majority of deliveries in published COVID-19 pregnancies occur by elective or emergency cesarean section
(CS), although the greatest proportion of such pregnancies are asymptomatic or with mild symptoms [6]. Apart
from the substantial maternal morbidity associated with
CS, it may be harmful for the neonate, as well. A recently
published meta-analysis that included 26 studies
showed that both elective and emergency CS were associated with an increased risk of neonatal respiratory distress syndrome [7]. In addition, the associations of CS
and elective CS with the risk of neonatal respiratory distress syndrome (RDS) remained significant in subgroup
analysis by continent, study design, number of fetuses,
and adjustment status of gestational age, birthweight,
and maternal age. In addition, this meta-analysis demonstrated that elective CS significantly increased the
risk of neonatal RDS also for full-term newborns. Similar
results were demonstrated in the large retrospective
study [8].
The true reason for the overrepresentation of cesarean deliveries in COVID-19-positive pregnant women may
not be identified on the basis of current reports. As the
details of such pregnancies are very scarce, we speculate
that deterioration of the patient’s condition may happen
abruptly with consequent oxygenation problems leading
to the signs of fetal distress and in such a situation labor
induction is not possible. The other reason may be more
“logistic” in nature. Very often COVID-19 pregnant women
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are treated outside of the delivery wards and vaginal labor
may be challenging in such situations and environment.

Magnesium sulfate for fetal
neuroprotection
It has been undisputably demonstrated that antenatal
magnesium sulfate given prior to preterm birth for fetal
neuroprotection prevents cerebral palsy (CP) and reduces
the combined risk of fetal/infant death or CP [9]. This
policy has been widely implemented, especially in pregnancies with imminent preterm birth before 32 gestational
weeks. Recently, several publications dealing with antenatal interventions in COVID-19-positive women expressed
concern about the possible detrimental impact of magnesium sulfate on the respiratory depression in pregnant
women with severe COVID-19 disease. Appropriate administration of antenatal magnesium sulfate was not shown
to be associated with serious maternal adverse effects [10].
Interestingly, magnesium has also a dilatory effect on all
smooth muscles and serves as a bronchodilator showing
even beneficial effects on the pulmonary function in
patients with severe asthma and decreasing production
of reactive oxygen species (ROS), which are elevated in
patients with acute respiratory distress syndrome [11, 12].
The only determinant of magnesium serum concentration
is renal clearance, so there is no reason NOT to administer
fetal neuroprotection in pregnant women with COVID-19
infection and normal renal function. Monitoring of diuresis (≥30 mL/h) and/or basic laboratory evaluation of the
renal function should be appropriate measures to avoid
magnesium toxicity without the need for magnesium
concentration measurement. Magnesium sulfate infusion
is easily prepared and monitored. It should be reminded
that fetal neuroprotective benefit may be achieved even
by administration of only the loading dose as either 4 g
of magnesium sulfate intravenous bolus or 6 g intravenous infusion over 20–30 min if clinical situation does not
allow maintenance dose administration.

Conclusion
Based on the current evidence, we suggest that COVID-19
pandemic should NOT trigger the changes in the existing
widely accepted guidelines on antenatal steroids and fetal
neuroprotection with magnesium sulfate. Also, in the
absence of other “common” obstetrical indications, CS as
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a delivery mode for pregnant women with COVID-19 infection should be reserved only for severe forms of disease
with abrupt deterioration. Currently, there is only one
publication that explicitly made a statement: “Before any
preterm delivery, antenatal corticosteroids and magnesium sulfate for neuroprotection should be given to any
mother with a viable fetus” [13]. We hope that authoritative societies for gynecology, obstetrics, and fetal and perinatal medicine should release promptly clear statements
on these issues to avoid confusion and potential harms to
mothers, fetuses, and neonates.
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