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Abstract

Background & aim: The recent coronavirus disease 2019 (COVID-19) is a global health issue affecting almost every population. The effect of
COVID-19 on pregnancy outcomes and its management during pregnancy is still unclear. Some studies have reported the use of corticosteroids
during different trimesters of pregnancy and their relationship to adverse pregnancy outcomes; however, their potential benefits and side effects
are not widely studied in pregnant women with COVID-19. Therefore, the present review was carried out to systematically evaluate the available
literature about the effects of corticosteroids on adverse pregnancy outcomes in pregnant women with SARS-CoV-2 infection.

Methods: This systematic review were searched on international databases (Embase, Scopus, Pubmed, Science Direct, Web of Science)and
included case report studies, to find out the articles published from 1 February 2020 to 30 August 2022 reporting corticosteroid treatment during
pregnancy in COVID-19 positive patients and was performed by the PRISMA checklist.

Keywords were selected based on Mesh (“Pregnancy”, “corticosteroid”, “Delivery”, “Infant”, “Fetus”, “Outcome”, “Complication”, “Abortion”,
“Premature”, “Fetal Death”, “COVID19” “Coronavirus Infection”). The full texts of articles were reviewed by two independent reviewers and
the relevant data was extracted.

Results: Although the available data is obtained only from the small number of pregnant women receiving different typesof corticosteroids with
different dosage and duration, however, fetal mortality was not reported. According to the results, there is still a lack of large clinical trials on
the use of corticosteroids in pregnant patients with COVID-19 and their effectson pregnancy outcomes.

Conclusion: Although short term corticosteroids may reduce inflammation and prevent the development of respiratory distress; however,
clinical confirmations in controlled trials are needed. Corticosteroid administration shouldbe constantly discussed by a multidisciplinary team
with specific considerations for pregnant women in different trimesters.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS- COV-2), rapidly became
a respiratory syndrome coronavirus (MERS-CoV) or severe acute
respiratory syndrome coronavirus (SARS-CoV), the COVID-19 had
many therapeutic challenges during the first months ofthe pandemic
as there was not enough clinical evidence regarding the pathogenesis
and effective treatments of the disease [2]. While there was not any
definite treatment for COVID-19, some clinical trials evaluated drug
regimens that were effective on previous coronavirus infections and

some used treatments interfering with the disease pathogenic

mechanisms in the pregnant women body [3]. There are still many
therapeutic challenges after more than two year of the first confirmed
COVID-19 patients. One of the main therapeutic challenges is the use
of corticosteroids in pregnancy and COVID-19 [4]. There are
controversial results regarding the indication to begin, the best type
and the optimal dose of corticosteroids for managing COVID-19 [5].
Pregnant women experience to accommodate and tolerate the
growing fetus, immune system changes. These changes also increase
their susceptibility to viral infections such as SARS-COV-2. COVID-
19 in pregnancy and increasesthe likelihood of hospital admission and
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intensive care compared to non-pregnant women [4].

A most recent systematic review of the clinical trials and
observational studies considering corticosteroids in therapeutic
regimens for COVID-19 demonstrated that although the
corticosteroids are helpful in reducing short term mortality and the
need for mechanical ventilation; however, the optimal dose, time and
duration of therapy as well as the risk of developing secondary
infections and delayed viral clearance is still a concern [5]. Another
challenge during the COVID-19 outbreak is the infection of pregnant
women by SARS-CoV-2. The short and long-term effects of SARS-
CoV-2 infection during pregnancy and its effect on pregnancy
outcomes are still unknown [6]. Moreover, the effect of corticosteroids
during different trimesters of pregnancy and their relationship with
adverse pregnancy outcomes is not widely studied. Magala Ssekandi
et al (2021) show that early administration of low-dose
corticosteroids to patients with acute respiratory distress syndrome
can reduce all-cause mortality among such patients. Also, during
pregnancy, prolonged use of corticosteroids that readily cross the
placenta like dexamethasone can negatively impact both the mother
and foetus. Pregnant women in this trial received either oral

prednisolone or intravenous hydrocortisone [3]. In a review study of

COVID-19 therapeutics in pregnancy (2022) report that there are
many important knowledge gaps about the safety and efficacy of key
therapeutics used for COVID-19 in pregnancy [4].

In another study (2021) show that increased coagulation and risk of
thromboembolic phenomena are common during pregnancy; they are
further enhanced when associated with a thrombogenic pathology
such as in COVID-19. The treatment of pregnant women with
COVID-19 brings important peculiarities that should be considered in
order to make better decisions for preserving the health of the mother
and fetus [5]. According to the literature, So far, there are no published
articles on corticosteroid use among pregnant women with covid-19
disease. Therefore, the present review study was performed aimed to
systematically evaluate the available literature on the effect of
corticosteroids on adverse pregnancy outcomes in pregnant women
with SARS-CoV-2 infection.

Materials and Methods

This systematic review study was conducted without time limitation
until August 2022. This study was performed according to the
protocol of systematic review and meta-analysis articles (PRISMA)
(Figure 1).
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Figure 1: PRISMA flow diagram
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This systematic review study was approved by the Ethic Committee
of Mashhad University of Medical Sciences with the ethical code of
IR.MUMS.REC.1399.209. The inclusion criteria were: cross-
sectional, clinical trial, case report and cohort studies that examined
Corticosteroid use in pregnant women with Coronavirus. Only the
studies which have started any types of corticosteroids regardless of
the administration route or dosage were included. Studies without
full-text access were not included. Among these studies, only those
indicating the pregnancy outcomes were selected for further
evaluation. Exclusion criteria were: lack of relevance to the subject,
insufficient data, review articles, and letter to editors. Only articles in
Englishwere included. After considering the inclusion and exclusion
criteria, the final records were then evaluated by case Series or case
report Critical Appraisal Tool as the conclusive studies where all case
reports or case series [7].

To identify the related studies, two independent researchers searched
in national and international databases, including: (EMBASE,
Scopus, Pubmed, Science Direct, Web of Science) as well as Google
Scholar search engine. The references used in the articles were also
reviewed to access other related studies.

Keywords used in the search strategy were:

“coronavirus”, "coronavirus pneumonia", "COVID-19", "2019 novel
coronavirus “2019-nCoV", and

infection", “corticosteroid*”,

F3 2T 9 ¢

“steroid*”, “methylprednisolone”, “hydrocortisone”, “prednisolone”,

bh 13

“prednisone”, “dexamethasone”, “cortisol”, “glucocorticoid*”, and
"pregnant”, “pregnancy”’.
Unique search strategies have been developed using the Medical

librarian specializing in systematic review search using MESH

expressions and open expressions by PRESS standards. After
finalizing the MEDLINE strategy, the results were compared to a
search of other databases.

For studies' selection, all relevant articles were first collected, and
after the search, a list of abstracts was prepared. The full text of the
articles was provided to the researchers after hiding the details of the
articles, including the name of the journal and author. Each article
was studied by two researchers independently, andif the article was
rejected, the reason for rejection was mentioned. If there was
disagreement between the two researchers, the article was judged by
a third researcher.

The quality assessment of this study was done by two authors (MT-S
SH) individually using the JBI Critical Appraisal Checklist for Case
Reports. The full text was prepared for review if the title or abstract
was relevant to the present study. General information (first author,
country, and year of publication) and study information (number of

participants and mean age) were evaluated.

Results

A Total of 216 studies were retrieved according to the search strategy,
and after removing the duplicated references, 77 studies remained.
Among these studies, one study was excluded because it evaluated
pregnant women with previous SARS infection [8]. After removing
non-English language articles as well as the irrelevant article types, 9
articles remained that were eligible for further evaluation [6,9-16].
These studies were case reports or case series on pregnant women
affected with SARS-CoV-2 infection (Table 1).

Table 1. The clinical case reports/case series addressed the administration of corticosteroids during pregnancy.

hyperlipidemia

Mother’s age Mother |(Pregnancy Corticostero Other drugs Maternal Gestational | Main fetus
Author  |(year)/underlying (disease |week) Of usingjid and dose outcome age (weeks) joutcome
diseases severity |corticosteroids
Browne 33/ asthma and Mild 23* Prednisone Azithromycin, [Pregnancy preterm labor and
etal.[9] |migraine acetaminophen [continued 23 extremely low
birth weight
resolved
Hong 36/hypothyroidism,|Severe  [23* Oral prednisone 80Hydroxychloro |Pregnancy 23 Without preterm
etal.[10] |Morbid obesity, mg twicedaily for |quine for 5 days |continued delivery

a total of 7 days

Fontanella |38 Moderate [31*

et al. [6]

Well established.

benefit on neonatal

Hydroxychloro |Pregnancy 33
quine, low continued
molecular weight morbidity and

heparin mortality
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Kolkova |27/ type 1diabetes, [Moderate | 29* - Tinzaparin nosocomial 32 Normal
etal. [11] |hypothyroidism superinfection
Soleimani | 30/obesity Severe |21* Methylpredn Lopinavir/riton |oetter 21 normalfetal growth
etal. [12] isolone avir and clinical
(500 mg bid) azithromycin outcome
for two days,
followed by
intravenous
hydrocortisone
in divided doses
Du Fosse [30/subclinical Severe |23* Oral prednisolone |- - 28 Preterm
etal. [13] |hypothyroidism (60 mg) daily morbidities™
Jacobson |42 Severe | 26* dexamethaso ne 20Remdesivir, - 29 adrenal
et al. [14] mg IV for 5 daysconvalescent insufficiency
followed by 10 mgplasma,
IV for 5 days azithromycin
ceftriaxone
Alsayyed |34 Severe |26* 50 mg of Ceftriaxone, - 39 Normal
et al. [15] methylpredni azithromycin
solone four times
daily for 25 days
Gupta 20 mild 22* intravenous vancomycin clinical 22 favorable outcome
et al. [16] dexamethasone  |and piperacillin/ |improvement, with preservation
(at 6 mg/day) tazobactam Pregnancy of pregnancy
continued

*corticosteroid used for lung maturation and the exact dose or administration root or duration were not clear

Most of the pregnant women in these studies had moderate to severe
COVID-19 [6,10-15]. In five studies out of 9 studies, COVID-19
pregnant women were successfully managed, but they were not
followed up for delivery outcomes. Four out of 9 studies were
performed on women with unremarkable previous medical history
[6,14-16]. Corticosteroid therapy started prior to 30 weeks of gestation
except in one study [6]. All the studies used corticosteroids for lung
maturation, and no maternal mortality during pregnancy was reported
[6,9-16]. Among the enrolled studies, 2 studies used intravenous
dexamethasone with considerably different doses [14,16]. While
Jacobson et al. used 20 mg of intravenous dexamethasone for 5 days
and reduced the corticosteroid to 10 mg for the next five days, Gupta
et al. used a daily dose of 6 mg intravenous dexamethasone [14,16].
While the pregnancy outcome in the study of Gupta et al. is not
reported, Jacobson et al. reportedthat the patients developed a preterm
baby with adrenal gland insufficiency [14,16]. Soleimani et al. used a
daily dose of 1000 mg methylprednisolone for 2 days, and Alsayyed
et al. used 200 mg daily methylprednisolone for 25 days [12,15].
While the pregnancy outcome in the study of soleimani et al. is not

reported yet, but Alsayyed et al. reported that the patient had standard

term delivery [12,15]. Du Fosse et al., in their study, demonstrated
that 60 mg of oral prednisolone daily ended up in delivery at 28
weeks with preterm comorbidities [13]. Both Browne et al. and Hong
et al. studies used prednisone, but none of them reported the
pregnancy outcome; and only the Hong et al. study demonstrated the
exact corticosteroid dose (160 mg daily for 7 days) [9,10]. When
considering the case series or case report Critical Appraisal Tool for
the 9 studies included in the present study, only 4 studies had
sufficient quality and demonstrated their patients’ outcomes [11,13-
15]. However, none of these studies used the same type or doses of
corticosteroids and therefore, it is not possibleto make a conclusion
regarding the effect of corticosteroids on pregnancy outcomes [11,13-
15].

Discussion

The present review summarized the clinical studies on the use of
corticosteroids in pregnant women infected with SARS-CoV-2.
Despite recent achievements in understanding the clinical and

pathophysiological mechanisms of SARS-CoV-2 infection in
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humans, choosing the most effective treatment still needs to be
discussed. Corticosteroids are one of these treatments, which is
considered alone or in combination with other drugs during the
COVID-19 course. These drugs are considered a double edge sword
according to their specific effect on controlling the inflammatory
responses and affecting the immune system potency [17,18]. Early in
the pandemic, the guidelines did not recommend the use of
corticosteroids for COVID-19 patients in most countries but later
become an interesting topic for researchers [19]. The clinical use of
corticosteroids has been questioned and addressed in recent meta-
analysis studies [4,20,21]. The most recent meta-analysis suggested
the use of corticosteroids in severe COVID-19 and prohibited it in
patients not requiring oxygen therapy [4]. On the other hand, a meta-
analysis of 21350 patients demonstrated that the overall mortality rate
is higher among those COVI-19 patients receiving corticosteroids
compared to those who did not use corticosteroids [20]. While the
efficacy of corticosteroids in severe COVID-19 patients is becoming
clearer, the dosage and duration of corticosteroid therapy are still
controversial [21].

Studying the effect of corticosteroid therapy on pregnant women has
been left neglected. The effect of SARS- Cov-2 infection on pregnant
women has been addressed in various clinical trials, but the
controversial result is also present for the possible relation between
COVID-19 and adverse pregnancy outcomes. While some meta-
analysis addressed the increased rate of preterm labor during the
COVID-19 pandemic, some others demonstrated that the pandemic
did not have a specific effect on preterm labor and adverse pregnancy
outcomes [22-24]. The literature review in the present study showed
that most of the clinical trials and even cohort studies excluded
pregnant women from their research, and therefore the only available
data on this population is based on case reports. Corticosteroids have
been administered to pregnant people for a long time ago. These drugs
are among the common treatments administered between 23 and 34
weeks of gestation to promote lung maturation in mothers who are
susceptible to premature birth [25]. Administration of corticosteroids
in pregnant women with increased risk of preterm delivery has been
reported to be beneficial in reducing neonatal respiratory
complications [26]. Corticosteroids are suggested to be used in 2
courses of 2 doses with 24 hours intervals in order to prevent possible
adverse neonatal outcomes.

Our systematic search of the available literature demonstrated that
most of the available data regarding the effect of corticosteroid
therapy in pregnant women with COVID-19 is obtained from case
reports and many clinical studies excluded the pregnant population.
In contrast to a large number of clinical trials excluding pregnant
women, the RECOVERY trial recommended prednisolone uses in
COVID-19 (intravenous hydrocortisone 80mg twice daily or 40mg of
oral prednisolone). However, this result was obtained based on 6
pregnant patients involved in the trial [27]. Based on the result of this

study, consistent with the results of previous experiments on other

viral infections during pregnancies, specific use of corticosteroids
during pregnancy has been suggested by some authors, and some
questions have been raised. While the effect of corticosteroid therapy
in pregnant women diminishes over time, the perfect timing for
corticosteroid therapyshould be considered in every patient. Previous
experiences during previous SARS-CoV infections indicated delayed
viral clearance and worse outcomes for those receiving
corticosteroids. The common corticosteroid dosing for most obstetric
purposes is 12mg of intramuscular injection betamethasone 24h apart,
which is equivalent to 320mg of hydrocortisone used in MERS
treatment [28]. On the other hand, regarding the recommendation of
using corticosteroids for women at risk of preterm delivery between
23 and 36 weeks, Mclintosh et al. recommended that pregnant women
with COVID-19 should not receive corticosteroids after the 32nd
weeks of gestation and administration of corticosteroids before this
time should be discussed by a multidisciplinary team [29]. Moreover,
the most recent commentary by Saad et al. suggested the use of
corticosteroid therapy in pregnant women requiring oxygen therapy
or ventilation support. They also suggested 4 dose courses of
dexamethasone over 48 hours when long fetal maturity is required in
a pregnant mother who requires oxygen therapy or mechanical
ventilation. Dexamethasone  should  be  replaced by
methylprednisolone in a 10-day course [30].

Regarding the limited evidence on the evaluation of the effect of
corticosteroids on pregnant women, some authors used decision
model analysis. Parker et al. published a decision model analysis
about antenatal corticosteroid use in high-risk women for preterm
labor. They demonstrated that corticosteroid use prior to 30 weeks of
gestation in COVID-19 pregnant women admitted to ICU and 32
weeks for those who are only hospitalized is associated with
improved outcomes for mother and infant [31]. Another decision
analysis modelling study evaluating the effect of antenatal
corticosteroids on pregnant women with PPROM conductedby Zhou
et al. demonstrated that among 10000 pregnant women with COVID-
19 and PPROM between 24 to 32 weeks of gestation, administration
of antenatal corticosteroids resulted in fewer RDS, intraventricular
hemorrhage and infant mortality. Moreover, they demonstrated that
infants with lower gestational age (less than 31 weeks) are more likely
to benefit from antenatal corticosteroids [28].

Our systematic literature search showed that only 9 articles reported
corticosteroid use in pregnant women with COVID-19. Based on
these studies, the antenatal use of corticosteroids for lung maturation
has been considered for every patient. Even though most of the
reported patients had moderate to severe disease, noneof these studies
reported perinatal death. There was a considerable variation regarding
the dosage, administration route and duration of different
corticosteroids, which makes the comparison of the studies
impossible [6,9-16]. However, the favorable effect of corticosteroids
on fewer ARDS and mortality rate is early administration, as almost

all of the patients had received corticosteroids prior to the 30 weeks
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of gestation. Another challenging issue that is evident in these studies
is the other treatment regimens used alongside corticosteroids. It is
unclear whether the use of corticosteroids in combination with these
drugs prevented the possible mortality.

The number of sample size and quality evaluation of included articles
by 3 authors was one of the strengths of the study. Inadequate
information about the end of pregnancy and appropriate treatment and
limitations in the selection of articles are among the weak points of
the study.

In this study, there was evidence of the need for rapid treatment of
pregnant women infected with Covid-19.

Early treatment reduces negative maternal and neonatal outcomes in
the future.

Further studies to collect more robust data are needed to further confirm
or prove these points Identification of effective treatment strategies
for Preventing adverse outcomes in pregnant people with Covid-19

Recommended.

Conclusion

The present systematic review demonstrated a lack of large clinical
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