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Abstract: Introduction: The emergency of the SARS-CoV-2 virus spread and its subsequent global
pandemic have raised significant concerns regarding its impact on pregnancy outcomes. This
review aims to summarize the emerging data on the risk of preterm delivery in pregnant women
infected with SARS-CoV-2. Materials and Methods: A systematic search was conducted from March
2020 to December 2023 using PubMed, following PRISMA guidelines. Studies correlating maternal
COVID-19 infection with preterm birth were included. Results: Thirteen studies were analyzed,
indicating a higher incidence of preterm birth in SARS-CoV-2 positive pregnant women compared
to controls. The average incidence rate of preterm birth in infected patients was 18.5%, with a
median of 12.75%, while non infected women showed an average incidence of preterm birth of 10%
with a median of 8.2%. Discussion: Studies suggest an association between SARS-CoV-2 infection
during pregnancy and increased risk of preterm birth and cesarean section. Severity of symptoms
and underlying comorbidities further elevate this risk. Notably, infections during the third trimester
pose the highest risk of preterm birth. Conclusion: Preventing SARS-CoV-2 infection during
pregnancy is crucial to mitigate adverse obstetric outcomes. Close monitoring and tailored
interventions for infected pregnant women, particularly those in later trimesters and with
comorbidities, are imperative to reduce the risk of preterm birth and improve maternal-fetal
outcomes.
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1. Introduction

SARS-CoV-2 infection has given rise to a global pandemic in 2020, infecting about 700 million
people of all age groups and causing about 6.5 million deaths. The infected population is evenly
distributed across age groups, with a broad involvement of pregnant women. An increase in preterm
deliveries in pregnant women infected by the virus was registered from several working groups. In
fact, more preterm births (PTB) have been reported in pregnant women infected with SARS-CoV-2
(14%-25%), especially in high-income countries [1-5]. One of the main reasons why the preterm
delivery showed a higher incidence in infected women was the occurrence of severe maternal
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respiratory infections such that the fetus had to be extracted to safeguard the health of the mother [6—
8]. However, a retrospective analysis was conducted in France that demonstrated a high incidence of
spontaneous preterm delivery in pregnant women infected with SARS-CoV-2 [9]. The objective of
our review was to summarize emerging data on the risk of preterm delivery in pregnant women with
infection. An online search from 20t March 2020 to 8t December 2023 was conducted, in order to
identify studies about pregnancy outcome in women infected with SARS-CoV-2. The search strategy
was implemented according to PRISMA guidelines, in order to conduct an adequate review of
published studies. By examining a wide range of studies, this review provides a look at the
correlation between Sars-Cov-2 infection and PTB.

2. Materials and Methods

A search on PubMed was carried out with the following keywords: "preterm birth" and "Covid19
infection". All articles published from March 2020 to December 2023 that reflected the following
eligibility criteria were included: correlation studies between maternal Covid-19 infection and PTB,
article written in English. Review and meta-analysis articles have been excluded, to exclude the risk
of including the same study multiple times in this review.

The protocol for this review was prepared using the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) guidelines.

The study selection process is shown in Figure 1. Three independent reviewers reviewed the
titles and abstracts of the articles. Of the 114 articles found, 13 were selected that met the inclusion
criteria. Studies were included only if the following criteria were met: case-control, comparative or
cohort retrospective studies, cohort studies, cross-sectional studies, prospective observational
studies, conducted in human participants, available in English. We included studies that measured
exposure to Sars-Cov2 infection, by rapid antigen test or molecular polymerase chain reaction (PCR)
test, and that had PTB as their primary or secondary outcome. Many articles investigating the
incidence of PTB during the Covid era were excluded, as the goal of our study was to investigate the
exposure-outcome correlation.

Preterm birth in Covid-19 + pregnant women

Preterm birth among women with and without severe acute respiratory syndrome
coronavirus 2 infection. Matthew J. Blitz et al

Pregnancy and neonatal outcomes of COVID-19: The PAN-COVID study. E. Mullins et al

Preterm birth and severe maternal morbidity associated with SARS-CoV-2 infection
during the Omicron wave. Gulersen M et al
Association between SARS-CoV-2 infections during pregnancy and preterm live birth.
Sarita Mohanty et al

Obstetrical outcomes and maternal marbidities associated with COVID-18 in pregnant
women in France: A national retrospective cohot study. Sylvie Epelboin et al

Maternal outcomes and risk factors for COVID-19 severity among pregnant women.,

Manon Vouga et al

Timing and severity of COVID-19 during pregnancy and risk of preterm birth in the
International Registry of Coronavirus Exposure in Pregnancy. Smith et al

Matemal SARS-COV-2 infection and prematurity: the Southern Michigan COVID-19

collaborative. Ray Bahado. Singh etal
SARS-CoV-2 infection during pregnancy and preterm birth in Massachusetts from
March 2020 through March 2021. Darling et al
Perinatal Complications in Individuals in California With or Without SARS-CoV-2
Infection During Pregnancy. Assiamira Ferrara,et al
The Impact of SARS-CoV-2 Infection on Premature Birth—Our Experience as COVID
Center. Tina-loana Bobei et al
Adverse Birth Outcomes Among Pregnant Women With and Without COVID-19: A
€ Study From Masud et al
Increased spontaneous preterm births during the second wave of the coronavirus
disease 2019 pandemic in India. Mahajan et al
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Figure 1. study selection process.

Three investigators (G.P, A.S, M.B) worked independently to extract data from the selected
articles. Data were collected in Table 1. In particular, data on the prevalence of PTB in women with
Sars-Cov2 infection and the prevalence of PTB in control groups were extracted. All the studies under
review based the diagnosis of Sars-Cov2 infection on the result of the PCR-test or antigen test. In
addition, all articles considered PTB to have occurred before 37 weeks, as defined by the World
Health Organization (WHO).



Table 1. Collected Data.

Preterm birth in Preterm Birth in

Title, A i ion T Ai . . ——
itle, Authors Country, duration of observation Type of Study im of the study Covid + patients Covid - patients Covids patients Covid- patients

Investigation on whether maternal

morbidities were more frequent in

pregnant women with COVID-19

diagnosis compared to pregnant 874 243771 146 (16.7%) 17,215 (7.1%)
women without COVID- 19 diagnosis

during the first wave of the COVID-19

pandemic.

Obstetrical outcomes and maternal

morbidities associated with COVID-19 in Prospective Cohort
. . France. January to June 2020 L .

pregnant women in France: A national Multicentric Study

retrospective cohort study -Epelboin et al [9]

To compare spontaneous preterm birth

Increased spontaneous preterm births during Covid hospital Mumbai, India. (SPTB) and iatrogenic preterm birth

Hospital-based,

the second wave of the coronavirus disease April 4, 2020 and July retrospective cohort stud (IPTB) rates during both waves of the 1136 3463 128 (11,3%)) 259 (13.8%)
2019 pandemic in India - Mahajan et al [10] 4,2021. P Y coronavirus disease 2019 (COVID-19)
pandemic

Determinate the impact of COVID-19
Michigan, USA, from March 2020 Multicentre case-control disease on PTB overall, as well as
till October related subcategories such as early 369 1090 58 (15,72%) 96 (8.81%)
1st, 2020. study prematurity, spontaneous, medically

indicated PTB, and preterm labor.

Maternal SARS-COV-2 infection and
prematurity:

the Southern Michigan COVID-19
collaborative - Bahado-Singh et al [11]

Perinatal complications in Individuals in
California With or Without SARS-CoV-2
Infection During Pregnancy - Ferrara et al [12]

Examinate the risk for perinatal

Cohort study complications in pregnant individuals 1332 42554 143 (10.74%) 3438 (8.08%)
withSARS-CoV-2 infection.
Estimate the risk of PTB (overall,

Northern California, March 1,
2020, and March 16, 2021.

Timing and severity of COVID-19 during
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reonancy and risk of preterm birth in the International internet- spontaneous, and indicated) after
pregnancy <OTP . USA. June 2020-July 2021 based retrospective cohort COVID-19 during pregnancy, while ~ 1192 4692 152 (12,75%) 414 (8.82%)
International Registry of Coronavirus et . .
study considering different levels of disease

Exposure in Pregnancy - Smith et al [13] sy v i

To determine the real impact of

Pret: irth i t iat ith
reterm birth is not associated wi asymptomatic/mild SARS-CoV-2

asymptomatic/mild SARS-CoV-2 infection per Italy. 20 September 2020 and 9

se: Pre-pregnancy state is what matters — CosmaJanuary 2021. Case-control study infection on . 53 176 21 (39,62%) 81 (46,02%)
PTB not due to maternal respiratory
et al [17] failure

The Impact of SARS-CoV-2 Infection on Prospective observational

Romania. from March 2020 to Determination of the impact of SARS-

. _ . : . 0, 0,

Premature Blr‘th Our Experience as COVID June 2021 st’ud}‘f in a COVID-only S Pftesttom o D e 238 33 (14.28%) 8.2%

Center - Bobei et al [18] hospital

SARS-CoV-2 infection during pregnancy and Massachusetts , from 1 March Retrospective cohort gziinsm(its/ tgii:&ii“g: dbetween

preterm birth in Massachusetts from March 2020 to P . o 2195 66076 254 (11.57%) 4655 (7.04%)
study spontaneous and provider-initiated

2020 through March 2021 - Darling et al [20] 31 March 2021 PTB, and how timing of infection, and
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race/ethnicity as a marker of structural
inequality, may modify this association

Adverse Birth Outcomes Among Pregnant
Women With and Without COVID-19: A

Bangladesh, from March to

Compare birth outcomes related to
COVID-19 between Bangladeshi

Comparative Study From Bangladesh - Masud August 2020 Cross-sectional study pregnant women with and without 140 37 (52,9%) 42 (30.0%)
et al [21] COVID-19
Association between SARS-CoV-2 infections Examinate associations between mild
during pregnancy USA. August 2020-October 2021 Prospective cohort study. or asymptomatic prenatal SARS-CoV-2 185 769 26 (14%) 97 (13%)
and preterm live birth — Mohanty et al [22] infection and preterm live birth
Maternal outcomes and risk factors for COVID-COVI-Preg international Rt comparativelmight into the maternal outcomes and
19 severity among pregnant women Vouga et al registry. March 24 and July 26, Monocentric risk factors associated with COVID-19 926 107 110 (11,88%) 8%
[24] 2020. severity in pregnant women
Preterm birth among women with and without . . To establish potential risks determined
severe acute respiratory syndrome coronavirus SI‘::VC}T 33; OC ;Elda;; cilljggzglIsland‘ i{::;ospectlve cohort by a COVID-19-positive pregnancy 1261 30289 138 (10,98%) 2140 (6,78%)
2 infection - Blitz et al [25] Y towards the mother and the newborn.
Evaluate the risk of PTB and severe
Preterm birth and severe maternal morbidi . maternal morbidity (SMM) in pregnant
associated with SARS-CoV-2 infection duri?:g s B S e T SARg-COVQ infiﬁfn 631 4107 68 (10,8%) 329 (8,0%)

the Omicron wave - Gulersen M et al [26]

February 7, 2022.

study

during the most recent wave of the
COVID-19 pandemic.
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We also conducted a correlation study, calculating the Pearson coefficient.

3. Results

A total of 13 studies were selected. From these studies, data on the incidence of PTB in enrolled
patients with Sars-Cov-2 infection in pregnancy (diagnosed by PCR-test or antigen test) were
extracted and compared with the control groups of each study.

Figure 1 shows the incidence rates of PTB in pregnant Sars-Cov-2 infected patients for each
study. On average, the incidence rate of PTB in the Sars-Cov-2 positive class of patients is 18.5%, with
a median of 12.75%. The relationship coefficient calculated using Pearson's formula was 0.97. In the
control groups (patients without Sars-Cov-2 infection), the incidence of PTB averaged 10%, with a
median of 8.2%.

All the considered studies suggest that patients with Sars-Cov-2 infection are more likely to
experience PTB than women who do not have such an infection.

Some limiting factors could be: the accidental inclusion of patients in the paucisymptomatic
control groups and with a false negative test for Covid-19, the small sample size in some cases, not
all studies included stillbirth in their outcomes (underestimating an important adverse outcome).

All studies obtained similar results, regardless of the country in which they took place, showing
a concordance of results, regardless of geographical area and/or socio-economic characteristics.

For example, a hospital-based retrospective analysis carried out in Mumbai, India, demonstrated
a high rate of PTB in pregnancies with Covid-19 infection, as well as a higher rate of maternal
complications requiring ICU access [10]. Similarly, a multicenter case-control study confirmed the
same finding in the United States [11].

Numerous studies have shown that the rate of PTB in patients with Sars-Cov-2 infection is more
represented by medically indicated induced delivery for unfavorable maternal or fetal conditions.

Ferrara A. et al report in their study a percentage of iatrogenic PTB in the women of the study
group equal to 62.24% versus 37.76% of spontaneous PTB [12]. Other studies also confirm these data,
noting that the severity of Covid-19 infection or the presence of associated complications significantly
affects iatrogenic PTB. Bahado et al in their multicenter study point out that a significant number of
iatrogenic PIBs in the control group are due to preeclampsia, particularly in women with
symptomatic Covid-19 (11%) compared to 7.4% of iatrogenic PTB for other causes in Covid-19
patients [11].

Another study conducted by Smith et al [13] highlights how symptomatic forms of Sars-Cov-2
are more at risk of iatrogenic PTB than mild/moderate forms, with prevalence rates of asymptomatic
forms almost comparable to Covid negative patients. However, the total prevalence of iatrogenic PTB
in the study group was 38% compared to 61.84% for spontaneous PTB. This data suggest that it is not
only maternal clinical conditions and complications of Covid-19 that determine medical indication
for delivery, but that evidently the very effect of Sars-Cov-2 infection induces the onset of
spontaneous labor/pPROM.

Among the most common symptoms that have necessitated iatrogenic delivery are: respiratory
distress, severe pulmonary involvement, need for oxygen therapy, preeclampsia, deep vein
thrombosis, tachypnea, hypoxia, intravascular coagulopathy, pulmonary edema, and the need for
mechanical ventilation [11,13-17]. Severe COVID-19 contracted late in pregnancy may significantly
increase the risk of preterm delivery, predominantly through medically indicated preterm deliveries,
but also potentially affecting spontaneous PTB rates [13].

A study conducted by Bahado et al.[11] demonstrated that there is a dose-response relationship
between COVID-19 disease severity and gestational age at delivery. The study found that women
with more severe COVID-19 disease tended to deliver earlier, and medically-indicated PTB, primarily
caused by preeclampsia, were major contributors to the higher rate of prematurity in COVID-19
cases.

Data that emerged from some studies is interesting. According to these studies, the highest
probability of PTB is associated with Sars-Cov-2 infection during the third trimester of pregnancy.
The risk is particularly high within the first four days of infection [18,19]. In the study by Darling et
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al., the authors found that infections during the second trimester increased the risk for provider-
initiated PTB, whereas infections during the third trimester increased the risk for both subtypes of
PTB [20].

According to the study conducted by Bobei et al., certain laboratory indices may increase the
risk of PTB in pregnant women who are also positive for Covid. The study highlights that high levels
of CRP and low levels of lymphocytes are considered to be risk factors for PTB [18].

Research has shown that pregnant women who have contracted Sars-Cov-2 are at a higher risk
of requiring a cesarean section, particularly if they are experiencing fetal distress or maternal and
respiratory complications. Studies have confirmed that women with Covid-19 symptoms are more
likely to undergo cesarean sections [8,15,18,21,22]. One study found that the cesarean rate in the Sars-
Cov-2 group was 82%, compared to 6% in the control group. Most cesareans were due to fetal distress,
worsening of maternal symptoms, or dystocia in labor. Additionally, the severity of Covid-19
symptoms has been observed to increase the rate of cesarean sections [18].

Similarly, in a study by Epelboin [9], the percentage of cesarean sections in the study group was
33%, which was higher than the control group's 20.2%. The observational cohort study conducted by
Metz et al [15]confirms the trend of increased risk of cesarean delivery in pregnant women with
Covid-19. The percentage of cesarean sections in the Covid-19 positive group was 59.6%, compared
to 34% in the control group (aRR 1.57). According to a multinational prospective observational cohort
study carried out by Giuliani et al[8], newborns born by caesarean section to women who test positive
for Sars-Cov-2 are more vulnerable to acquiring the infection. The study provides compelling
evidence to support this claim, highlighting the potential risks associated with caesarean delivery in
such cases.

The neonatal outcomes reported in various studies included in this review reveal disparities.
Mahajan et al. [10] observed no significant differences in neonatal’s Apgar score and birth weight
between the study and control groups. Likewise, Trahan's study [16] found no major differences in
obstetrical and newborn outcomes associated with SARS-CoV-2 when compared to uninfected
patients.

On the other hand, Bobei's [18] study reported that severe maternal symptoms such as
respiratory distress had an adverse impact on newborn outcomes (p =0.001). Additionally, Giuliani's
study [15] showed that the length of in utero exposure to COVID-19 had a direct correlation with the
risk of newborns testing positive for the virus. Furthermore, when newborns born to COVID-19
positive mothers also tested positive, they had worse outcomes, including higher rates of NICU
admission, fever, gastrointestinal and respiratory symptoms, and even death (after adjusting for
prematurity). Respiratory signs and NICU admission were also more prevalent among newborns
born to all women with COVID-19 diagnosis. These findings demonstrate a direct impact of maternal
COVID-19 infection on newborns, independent of neonatal test results.

Vouga et al [24] highlight with their study an 8-11% occurrence of severe outcomes in infected
pregnant women, a rate which surpasses the general population at a similar age. Vascular and
hemodynamic changes, alongside altered immunity and reduced respiratory capacity in pregnant
women, contribute significantly to these outcomes. Moreover, the potential of vertical transmission
from mother to fetus/newborn cannot be overlooked, with instances of placental infection raising
concerns for the unborn child's health.

The study of Blitz et. AL compared the rate of PTBs in women with symptomatic or
asymptomatic coronavirus infection. Specifically, adjusting for maternal age, race-ethnicity, parity,
history of PTB, body mass index, marital status, medical co-morbidities, month of delivery, and
pandemic wave, it was seen that patients with symptomatic COVID-19 at the time of delivery had a
higher risk of PTB (19.0%) compared to women with asymptomatic infection (8.8%) or no infection
(7.1%). [25]

Finally, in the article by Gulersen et al. [26] it was seen that, during the Omicron wave, SARS-
CoV-2 infection in pregnancy has been associated with an increased risk of PTB compared to
uninfected cases. This risk has not been changed by vaccination or the status of the SARS-CoV-2
antibodies in subgroup analyses. Although the association between SARS-CoV-2 infection and PTB
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was well characterized during the early part of the COVID-19 pandemic, the risk of PTB also
increased during the most advanced phase of the pandemic. These results confirm that SARS-CoV-2
infection in pregnancy is a risk factor for PTB, despite evidence of lower virulence of emerging
variants. [26]

Data emerging from all studies suggest that symptomatic Sars-Cov-2 infection during
pregnancy is associated with increased maternal morbidity and negative maternal outcomes. In
particular, infected women have a higher risk of being admitted to the ICU, developing complications
such as preeclampsia, hypertensive disorders, coagulation disorders, DIC, respiratory failure, shock,
organ failure [10,11,15,17,23].

4. Discussion

Two questions about pregnant women have arisen because of previous viral epidemics:

Is there a risk associated with COVID-19 for expectant mothers? Is this risk increased by the
entity of symptoms or underlying health conditions? This review aimed to address the question of
whether COVID-19 is associated with risk of adverse obstetrical outcomes among pregnant women,
in particular with increased risk of spontaneous or induced PTB and cesarean section, considering
also that the rate of cesarean section is challenging in current obstetrical panorama [27].

Many investigations have examined the relationship between PTB rates and Sars-Cov-2 infection
during pregnancy, and there are also many case reports that testify the correlation between severe
maternal illness and iatrogenic PTB [28]. While some studies have not yet attained statistic levels of
significance, all of these research concur that there is a strong association between the two
occurrences, and other review studies corroborate this finding. This correlation seems to be present
not only between primary Covid-19 infection and the risk of PTB, but also between the severity of
infectious symptoms and the risk of caesarean section [5,12,18,21]. Various comparative studies have
made it possible to effectively correlate populations of symptomatic and paucisymptomatic infected
pregnant women with uninfected pregnant women, providing data on the correlation between
symptom severity and the overall risk of PTB. In fact, it was shown that paucisymptomatic or
asymptomatic patients reflected a lower risk of both PTB and caesarean section. Moreover, a recent
study showed a statistically significant difference in birth weight between symptomatic and
asymptomatic pregnant women [29]. All this may be related to the association between symptom
severity and organ damage, mainly of a vascular and respiratory nature, resulting from covid 19
infection [13,20].

In particular, some authors have analyzed and highlighted, with statistically significant results,
data relating to the primary cause determining the decision for caesarean section in patients with
primary COVID 19 infection. The main cause would be preeclampsia not only for cesarean section
but also for medical induced PTB, only secondarily would be fetal compromise and respiratory
complications [19,30].

Not of secondary importance is the investigation of the underlying conditions of the pregnant
patient affected by symptomatic COVID 19 infection. In fact, an increased risk of both spontaneous
or induced PTB and cesarean section has been shown in patients with multiple underlying
comorbidities. Thus, the overall risk factor for preterm delivery and cesarean section is not only
determined by the intensity of the infection's symptoms, but also by the general health and
underlying pathologies of the pregnant patient who is infected. Consistently, increased maternal age,
high BMI, chronic hypertension, high cholesterole levels, preexisting diabetes were reported to be
associated with severe COVID-19 in pregnant women, and preexisting maternal comorbidity
described as a risk factor for admission to an ICU and invasive ventilation [22].

Notably, the highest incidence of PTB occurred within the first four-thirty days following a
positive PCR test for SARS-CoV-2. Furthermore, an inverse correlation was found between
lymphocyte count and the symptom severity of Covid-19, as well as the need for preterm delivery.
Similarly, elevated inflammation indices, such as C-reactive protein (CRP), increased the likelihood
of PTB. These findings may inform clinical practice by enabling healthcare professionals to
proactively mitigate risk factors for PTB in pregnant women with Covid-19. Researchers in
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Massachusetts [20] conducted a study that specifically examined the relationship between exposure
time to Sars-Cov-2 and the onset of PTB, with similar results. Elevated hazard ratios were observed
for both types of PTB when infections were detected within 3 days of delivery or, although with a
slightly reduced risk, between 4 and 30 days of delivery. In addition, it has revealed that the timing
of contracting Sars-Cov-2 infection during pregnancy can have an impact on the risk of PTB.
Specifically, if the infection occurs during the second trimester of pregnancy, it is associated with a
higher risk of medically induced PTB. However, if the infection occurs during the third trimester, the
risk of PTB is the same for both spontaneous and medically induced PTB.

Even if various studies suggest that Covid-related maternal complications are the primary factor
contributing to a significant increase in premature births, it is crucial to recognize that the risk of
spontaneous PTB should not be disregarded. Actually, the incidence of premature rupture of
membranes (PROM) in this population is roughly twice as high as that in the general population[31].

The current body of research suggests that the adverse effects of Covid19 on pregnancy, such as
PTB and adverse maternal and fetal outcomes, may be attributed to a significant immunological
dysregulation. Studies have shown that CRP and lymphocyte counts are important risk factors for
PTB, providing further evidence to support this observation.

Unique maternal immune responses to SARS-CoV-2 have been observed, with altered
inflammatory responses, such as increased levels of various interleukins (IL-8, IL-6, IL-10, IL-15) in
the blood. IL-6, in particular, may be a biomarker for predicting disease severity and prognosis. The
immune system undergoes various changes that lead to a high inflammatory state. This state can be
responsible for several adverse events, including preeclampsia. It's worth noting that Covid-19
infection also causes a hyperinflammatory state that damages the endothelial cells, similar to what
happens in preeclampsia. This may be why preeclampsia is a common complication in Covid-19
patients [32].

In light of all the evidence emerging from this review, it is mandatory to prevent adverse
outcomes due to Sars-Cov-2 infection. The first step in this direction is undoubtedly vaccination, to
prevent serious complications from Covid19 in pregnant women. Since the spread of SARS-CoV2
infection, there has been a great hesitancy about vaccination among pregnant women. In the study
of Maranto et al., about a third of pregnant women were still hesitant about the anti-SARS-CoV2
vaccine, probably because conflicting information received from media, friends and health
institutions [33]. However, an Italian survey conducted by Cavaliere et al. demonstrated that COVID-
19 experience raised the awareness to the role of vaccines in pregnancy, such as flu and Tdap
(Tetanus, diphtheria, acellular pertussis) vaccination [34], and the common data among many studies
is that vaccination hesitancy can be minimized through healthcare providers vaccine advice [33,35].
A recent review has highlighted the effects of anti-Sars-Cov-2 vaccines. The conclusion drawn from
the study is that getting a COVID-19 vaccination while pregnant doesn't significantly increase the
risk of PTB. This information is crucial in providing reassurance to healthcare providers and pregnant
women regarding the safety of COVID-19 vaccines. It reinforces their use in public health strategies,
particularly since COVID-19 infection during pregnancy has been shown to increase the risk of PTB
and severe illness [36].

Leading scientific societies have conflicting indications on the use of Coronavirus drugs in
pregnancy. In particular, a review by Chourasia et al. on the use of Paxlovid showed that although
human studies are promising, their number is too few. [37]

Further studies are needed to determine whether patients with Sars-Cov-2 infection can benefit
from fetal-safe antiretroviral therapy to prevent complications such as preterm delivery, vertical
transmission, and the onset of severe maternal symptoms. Previous studies for other maternal viral
infections, such as HIV, have shown positive results for maternal and fetal health, highlighting how
multidisciplinary management and increasingly personalised therapy can improve maternal-fetal
outcomes. [38]

Another interesting question concerns the vertical transmission (VT) of Sars-Cov-2. Various
studies demonstrate in utero fetal and placental infections and possible vertical and/or horizontal
viral transfer to the newborn detected among women with nasal SARS-CoV-2 infection. This could
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corroborate the thesis of a hypothetical chorio-placental damage by the virus such as to favor
unfavorable obstetric outcomes [5,19,21,22].

The study of the placentas of women infected with Covid does not show unambiguous data on
the possibility of vertical transmission of the virus. Several studies have analyzed the placenta,
amniotic fluid and umbilical cord to evaluate the transmission of the virus, but the data obtained are
conflicting, which is why it is not justified to schedule a cesarean section in this class of women if
there are no other obstetric or clinical reasons that make it necessary. [36]. A systematic review noted
that the risk of VT and its effects can be influenced by the timing during pregnancy. According to
studies, earlier viral infections, such as those contracted during the first and second trimesters, can
have more serious consequences. Another recent review also found that the transmission rate from
mother to neonate was relatively low, with an estimated rate of 3.2%. The authors concluded that
while vertical transmission of COVID-19 is possible, it appears to be rare and the majority of neonates
have a favorable prognosis. Moreover, it has been demonstrated that newborns “inherit” passive
immunity from mothers infected by SARS-CoV2 during pregnancy through the transplacental
transfer of specific IgG [39,40], and this may represent an important mechanism that protects the
neonate.

Considering the lack of data about neonatal consequences, it has been recommended for a long
time (and in some countries it is still done today) to test pregnant women admitted for delivery [41].
Thanks to the screening test, the organization of dedicated pathways for pregnant women and a good
local territorial health management of pregnancy, some realities contributed to a containment of the
spread of SARS-CoV2 in pregnant women [42].

As with other recent epidemics [43] it is crucial to know the key aspects of this disease to ensure
early diagnosis and to further improve management strategies for this disease.

5. Conclusions

Lastly, the findings of this literature review highlight the importance of first preventing Sars-
Cov-2 infection during pregnancy, to avoid all the related unfavorable outcomes. Pregnant patients
infected with the virus must be monitored closely, especially if they contracted the infection in the
second or third trimester and even more so if they have important risk factors for Sars-Cov-2
complications in their clinical history. Attention must be paid to the management of the infection to
prevent a worsening of the symptoms and consequently limit the risk of PTB, whether spontaneous
or induced. Understanding the mediating factors such as maternal comorbidities, cytokine
dysregulation, and placental pathology is crucial for the development of targeted interventions and
tailored antenatal care strategies.
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